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Objective. To evaluate the effectiveness of the school-based drug abuse prevention program developed in
the EU-Dap study (EUropean Drug Abuse Prevention trial) in preventing the use of tobacco, alcohol and drugs
at the post-test.

Methods. Cluster Randomised Controlled Trial. Seven European countries participated in the study; 170
schools (7079 pupils 12–14 years of age) were randomly assigned to one of three experimental conditions or
to a control condition during the school year 2004/2005. A pre-test survey assessing past and current
substance use was conducted before the implementation of the program. The program consisted in 12-hour
class-based curriculum based on a comprehensive social-influence approach. A post-test survey was carried
out in all participating schools, 3 months after the end of the program. The association between program
condition and change in substance use at post-test was expressed as adjusted Prevalence Odds Ratio (POR),
estimated by multilevel regression model.

Results. Program effects were found for daily cigarette smoking (POR=0.70; 0.52–0.94) and episodes of
drunkenness in the past 30 days (POR=0.72; 0.58–0.90 for at least one episode, POR=0.69; 0.48–0.99 for
three or more episodes), while effects on Cannabis use in the past 30 days were of marginal statistical
significance (POR=0.77; 0.60–1.00). The curriculum was successful in preventing baseline non-smokers or
sporadic smokers from moving onto daily smoking, but it was not effective in helping baseline daily smokers
to reduce or stop smoking.

Conclusion. School curricula based on a comprehensive social-influence model may delay progression to
daily smoking and episodes of drunkenness.
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Introduction
Substance use, including tobacco and alcohol use, is currently the
predominant health burden in developed countries, accounting for
20% of all deaths and 22% of potential years of life lost (Single et al.,
2000). According to modern models of interpretation, tobacco,
alcohol, and illicit drugs share common determinants to addicted
use and dependence, natural history, pathophysiology, and neurolo-
gical pathways of abuse liability (McLellan et al., 2000; Di Chiara,
2000). Surveys indicate that the incidence of first substance use
increases rapidly up to the age of 15 years, when stabilization occurs
(Kandel and Yamaguchi,1993). For these reasons, universal prevention
in the school setting is believed to be one of the most appropriate
strategies to tackle substance use (UNICRI, 2003).

Earlier reviews reported lack of effectiveness of programs based on
information only (rational approach), and non-interactive interventions
in general (Tobler, 1986; Rundall and Bruvold, 1988; Tobler et al., 2000).
Also, the “affective” approach was criticized because of ineffectiveness
or even risk of undesired effects (Hansen et al., 1988). Starting from the
1980s, ground theories such as social learning (Bandura, 1977) have
been incorporated in a new generation of school-based programs,
sharing a “psychosocial” approach to counteract the influences leading
to use of substances (Flay, 1985). Earlier versions of these programs
relied on training youths to develop skills aiming to resist group
pressure to substance use (refusal skills) (Evans, 1976).

More recent school-based programs have proposed to train a
comprehensive core of social skills, thought to exert a protective effect
on youths' substance use. These skills include assertiveness, effective
communication, coping with anxiety, goal setting, and problem
solving, among others (Botvin et al., 1980).

However, the empirical evidence supporting the effectiveness of
these programs is still weak and debated. A recent Cochrane review
established that curricula aiming to enhance social skills are
effective in reducing on drug use (Faggiano et al., 2005), but results
from similar reviews were far less convincing concerning smoking
and alcohol abuse (Thomas, 2002; Foxcroft et al., 2002). More recent
evaluations, however, suggested that curricula based on a social-
influence approach may also be effective in delaying smoking onset
(Griffin et al., 2003; Crone et al., 2003), whereas the review byWiehe
et al. (2005) indicated Life Skills Training (Botvin et al., 1995) as the
only program having long-term effectiveness in decreasing smoking
prevalence at age 18.

These evidence of effectiveness cannot be easily extrapolated to a
European school setting, since virtually all evaluations of school-based
prevention programs were carried out in North America. A recent
European multi-centre study evaluated a comprehensive school- and
community-based program on smoking behavior (de Vries et al.,
2003), but it did not employ a standardized intervention or a
standardized protocol for the assessment of the outcomes, thus the
results are difficult to interpret.

The EU-Dap (EUropean Drug Abuse Prevention) study was
designed in order to evaluate the effectiveness of a novel school-
based curriculum for substance use prevention in junior high schools.
This paper addresses the short-term results of this evaluation.

Methods

The EU-Dap study consisted of a four-arm experimental evaluation
comparing the school intervention with usual curricula (control
condition). The study was carried out in seven European countries:
Austria, Belgium, Germany, Greece, Italy, Spain and Sweden.

Program type and content

The EU-Dap school prevention program, named Unplugged, tar-
geted students aged 12–14 years and was designed to tackle both
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experimental and regular use of alcohol, tobacco and illicit drugs (van
der Kreeft et al., in press).

The curriculum is based on a comprehensive social-influence
approach, incorporating components of critical thinking, decision-
making, problem solving, creative thinking, effective communication,
interpersonal relationship skills, self awareness, empathy, coping with
emotions and stress, normative belief, and knowledge about the
harmful health effects of drugs (Sussman et al., 2004). The curriculum
consists of 12 one-hour units taught once a week by class teachers
who previously attended a 2.5-day training course. In order to assess
the role of parents and of same-age peers in enhancing the
effectiveness of the curriculum, the intervention was delivered in
three formats: basic curriculum alone (basic arm), or with the addition
of peers (peer arm) or parents (parent arm) activities. In the peer arm,
two students elected as class representatives had the task to conduct
short meetings with their classmates in order to monitor reflexions
and experiences related to the program. The parents of the students
randomised to the parents' arm were invited to participate in three
interactive workshops of two to three hours each.

The protocol for the implementation of the basic curriculum, as
well as of the supplementary components, was carefully standardized.
In particular: the training course for teachers was led by instructors
who themselves were trained during an international course; the
teachers' manual reported identical instructions in all centres, apart
from language adaptation. Furthermore, in order to assess the fidelity
of the program's implementation, a unique system of report forms
was employed to record the completion of each of the unit sub-
component (e.g. group discussion, role-play) and the reasons for
failures (van der Kreeft et al., in press).

Fifty-six percent of the enrolled classes implemented all the units
in the curriculum, while 66% received at least 10 units and 77% of
classes were taught at least 50% of it. Less than 5% of classes failed to
implement any part of the curriculum. On average, each unit was
taught to 78% of the target population. This level of program
implementation is comparable to that of other curricula administered
in a European setting (Stead et al., 2007).

Study design

Details on the design of the study have been published (Faggiano et
al., 2007) and are briefly summarized here. The study is a cluster
randomised controlled trial (Current Controlled Trials registration
number ISRCTN18092805) where schools were randomly assigned to
one of four experimental arms (three intervention arms and one
“usual curriculum” control group). The source population were
students attending junior high school (12–14 years of age) in the
geographical areas of the centres participating in the study.

All 323 eligible schools were asked on their willingness to take part to
the trial: 33were excludedbecause they did notmeet the inclusion criteria,
while 120declinedparticipation,mainly (74%) because theywere unable to
schedule the intervention during the following school year (Fig. 1).

Thus, 170 schools were centrally randomised to one of the study
arms. The randomisation was stratified by socio-economic level.

Out of 170 randomised schools, 15.9% (n=27) dropped out before
the baseline survey. The withdrawal rate was 23.5% for intervention
arms and 4.4% for the control arm (Fig. 1). The withdrawal of
intervention schools mainly occurred during or just before the
training of teachers, was comparable in all centres, and similar across
the three levels of area social stratification.

Finally, the program was conducted between October 2004 and
January 2005 in 78 schools, whereas 65 acted as controls.

Study population

Pre-test data were collected from 7079 students during September
to October 2004. After the baseline survey, two schools dropped out,
chool-based substance abuse prevention program: EU-Dap cluster
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Fig. 1. Schools and students flow in the EU-Dap study — 170 schools (7079 pupils 12–14 years of age) from Austria, Belgium, Germany, Greece, Italy, Spain and Sweden, 2004/2005.
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one from the control arm and one from the intervention arm,
corresponding to 119 students (1.7% of the overall sample). Post-test
data were collected from 6604 students in May 2005, at least 3
months after the program delivery. Pre- and post-test questionnaires
were matched using a self-generated anonymous code (Galanti et al.,
2007). Across all centres, records from 91.5% of the students who
completed the pre-test could be linked to those generated at the post-
test, excluding students from schools that dropped out. Therefore,
6370 students constituted the analytical sample (Table 1).

Outcomes

The primary outcome of the study was the use of tobacco and
drugs, and alcohol abuse. Changes in knowledge, skills, attitudes and
intention to use substances in the future were regarded as secondary
outcomes. Behavioural and psychometric outcomes were collected
using a self-completed anonymous questionnaire encompassing 37
items. Behavioural questions on tobacco and alcohol investigated
Please cite this article as: Faggiano, F., et al., The effectiveness of a s
randomised controlled trial, Prev. Med. (2008), doi:10.1016/j.ypmed.200
lifetime, past year, past month and current use. Questions on drug use
and episodes of drunkenness were limited to lifetime, past year and
past month use. Although most items were retrieved from instru-
ments provided in the Evaluation Instruments Bank of the EMCDDA
(http://eib.emcdda.europa.eu/), a test–retest evaluation was con-
ducted during a pilot study. The variables reporting recent use of
cigarettes, marijuana and episodes of drunkenness showed a
concordance higher than 90%.

Apart from language adaptation, the questionnaire was identical in
all countries. The surveys were conducted in the classroom without
teachers' participation. No biochemical validation of self-reported
behaviour was planned, since adolescents' self reports in anonymous
surveys show high reliability (Caraballo et al., 2004; Post et al., 2005).

Statistical analysis

Eight dichotomous outcome variables were used, all of them
with reference to the 30 days preceding the survey: i. any cigarette
chool-based substance abuse prevention program: EU-Dap cluster
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Table 1
Characteristics of the study sample — EU-Dap study, 170 schools (7079 pupils 12–14 years of age) from Austria, Belgium, Germany, Greece, Italy, Spain and Sweden, 2004/2005

Study arm All interventions

Basic Parent Peer Control n %

n % n % n % n %

Age
12 years 376 34.7 243 22.7 379 36.3 1043 32.9 998 31.2
13 years 434 40.0 418 39.1 283 27.1 851 26.8 1135 35.5
14 years 274 25.3 407 38.1 382 36.6 1280 40.3 1063 33.3

School grade
7th 582 53.7 422 39.5 495 47.4 1469 46.3 1499 46.9
8th 228 21.0 239 22.4 167 16.0 425 13.4 634 19.8
9th 274 25.3 407 38.1 382 36.6 1280 40.3 1063 33.3

Gender
Boys 563 51.9 522 48.9 610 58.4 1629 51.3 1695 53.0
Girls 520 48.0 546 51.1 431 41.3 1538 48.5 1497 46.8
Missing 1 0.1 3 0.3 7 0.2 4 0.1

Family
One parent 89 8.2 93 8.7 102 9.8 269 8.5 284 8.9
Both parents 860 79.3 834 78.1 801 76.7 2513 79.2 2495 78.1
Other 135 12.4 141 13.2 141 13.5 387 12.2 417 13.0

Siblings
Yes 898 82.8 868 81.3 877 84.0 2507 79.0 2643 82.7
No 175 16.1 183 17.1 163 15.6 625 19.7 521 16.3
Missing 11 1.0 17 1.6 4 0.4 42 1.3 32 1.0

Centre
Italy — Turin 203 18.7 225 21.1 206 19.7 859 27.1 634 19.8
Spain — Bilbao 26 2.4 58 5.4 75 7.2 212 6.7 159 5.0
Germany — Kiel 111 10.2 122 11.4 125 12.0 203 6.4 358 11.2
Belgium— Gent 126 11.6 50 4.7 171 16.4 288 9.1 347 10.9
Sweden — Stockholm 206 19.0 179 16.8 116 11.1 426 13.4 501 15.7
Greece —Thessaloniki 113 10.4 138 12.9 117 11.2 322 10.1 368 11.5
Austria — Wien 137 12.6 55 5.1 91 8.7 433 13.6 283 8.8
Italy — Novara 45 4.1 124 11.6 101 9.7 209 6.6 270 8.4
Italy — Aquila 117 10.8 117 11.0 42 4.0 222 7.0 276 8.6

Area socio-economic level
High 379 35.0 444 41.6 365 35.0 996 31.4 1188 37.2
Medium 346 31.9 373 34.9 234 22.4 1124 35.4 953 29.8
Low 359 33.1 251 23.5 445 42.6 1054 33.2 1055 33.0

Total 1084 1068 1044 3174 3196
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smoking; ii. frequent cigarette smoking (six or more cigarettes); iii.
daily cigarette smoking (20 or more cigarettes); iv. any episode of
drunkenness; v. frequent drunkenness (three or more episodes); vi.
any Cannabis use; vii. frequent Cannabis use (use on three occasions
or more) and; viii. any use of illicit drugs (including Cannabis,
cocaine, heroin, amphetamine, crack, ecstasy, LSD or hallucinogens,
GHB, and tranquillizers without medical prescription).

Past 30 days' frequency of substance use is a more accurate
predictor of adolescents' future likelihood of using hard drugs
compared to lifetime use (Ellickson et al., 1992), whereas drunkenness
is a stronger predictor of subsequent increase in alcohol consumption
than current use (Scheier et al., 2001).

Prevalence Odds Ratios (POR), and their corresponding Confidence
Intervals (95% CI), were calculated as the measure of association
between all experimental conditions pooled together and behavioural
outcomes, regardless to the intensity of exposure to the intervention
under study (Intention To Treat analysis).

In order to take into account the hierarchical structure of the data
and the cluster effect, a multilevel modelling approach was followed
(Murray et al., 2004), by using MLwiN 2.02 software (Rasbash et al.,
2004). Restricted Iterative Generalized Least Square (RIGLS) estima-
tion procedurewas used to estimate the randomparameters, since it is
considered to lead to unbiased estimates (Goldstein, 2003). Marginal
Quasi Likelihood (MQL) and ‘first order’ were then selected to include
estimated residuals in the RIGLS procedure, and to control the degree
of approximation.

Models were fitted using three levels: centre, class and students.
Differences in prevalence of use between centres were adjusted for by
including in the model daily smoking prevalence at baseline. Since
Please cite this article as: Faggiano, F., et al., The effectiveness of a s
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pre-test data showed some significant differences in substance use
between the intervention arms together and the control group
(Faggiano et al., 2007), all estimates were adjusted by subjects'
baseline status of the corresponding behaviour.

To check the robustness of the statistical modelling, alternative
models were fitted, testing the effect of different hierarchical
structures of the data. To control for heterogeneity between centres,
alternative models were fitted using other outcomes as adjustment
variables, with very similar results.

Absolute Risk Reduction (ARR) and Number Needed to Treat
(NNT) to prevent one additional event were estimated using PORs
to adjust prevalence of the intervention group; corresponding 95%
Confidence Intervals (95%CI) were obtained by taking reciprocals
of the values for the confidence intervals for the ARRs (Altman,
1998).

Furthermore, an analysis of transitions between stages of
cigarette smoking was performed, where past 30 days prevalence
and corresponding 95%CI at the baseline survey was compared to
that at the follow-up (Altman, 1991). For this purpose, the
following mutually exclusive categorization was used: no use (no
cigarettes in the past 30 days); sporadic use, (one to five
cigarettes); frequent use (six to 19 cigarettes), and daily use
(twenty or more cigarettes).

To assess the possible bias due to selection of students dropped out
between baseline and the follow-up survey, we analysed the program
effects after carrying forward the outcome status last assessed (Last
Observation Carried Forward) (Wood et al., 2005). Also, we repeated
the analyses according to a Best Case–Worst Case scenario. In the first
scenario, all non-participating students were considered non-users of
chool-based substance abuse prevention program: EU-Dap cluster
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Fig. 2. Changes in prevalence of the past 30 days substance use between baseline and post-test follow-up— EU-Dap study, 170 schools (7079 pupils 12–14 years of age) from Austria,
Belgium, Germany, Greece, Italy, Spain and Sweden, 2004/2005.
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the substance under analysis, while in the second case all non-parti-
cipants were considered as users.

Results

The crude prevalence of all behavioural outcomes showed a pre- to
post-test increase in all groups, in line with the usual increase in the
incidence of first use during adolescence (Fig. 2). However, the
intervention group appeared to have a lower increase in the
prevalence of use of tobacco and Cannabis, as well as of frequency of
recent drunkenness episodes, compared to controls. Themain analysis
was carried on with all intervention arms pooled together. In a
secondary analysis comparing each of the three intervention arms to
the control arm the differences between arms were inconsistent and
not statistically significant.

A statistically significant effect of the interventionwas observed for
all outcome variables in the crude analysis (Table 2). In multilevel
models significant program effects were detected for daily use of
cigarettes (POR=0.70, 95%CI 0.52–0.94), for any episode (POR=0.72,
95%CI 0.58–0.90) and for frequent episodes of drunkenness in the past
30 days (POR=0.69, 95%CI 0.49–0.99), while a marginal statistical
effect was detected for any Cannabis use (POR=0.77, 95%CI 0.60–1.00).
Alternative multilevel models, fitted for purpose of sensitivity
Table 2
Baseline prevalence in the analytical sample, together with unadjusted Prevalence Ratios (PR
intervention arms vs control) — EU-Dap study, 170 schools (7079 pupils 12–14 years of age

During past 30 days Baseline prevalence Control Interve

% Control % Intervention n/Nb n/Nb

Any smoking 15.5 12.9 642/3059 531/30
Frequent smoking 9.5 7.3 407/3059 315/30
Daily smoking 6.1 4.6 294/3059 200/30
Any drunkenness 6.6 5.4 363/3112 265/31
Frequent drunkenness 2.0 1.5 123/3112 77/31
Any Cannabis 3.9 2.7 230/3157 157/317
Frequent Cannabis 2.3 1.6 141/3157 92/31
Any drug 5.8 4.0 294/3171 224/31

PR: Prevalence Ratios (pooled interventions vs control).
POR: Prevalence Odds Ratios (pooled interventions vs controls).
ARR: Absolute Risk Reductions were calculated using as prevalence rate of the intervention
Prevalence Odds Ratios.
NNT: Number Needed to Treat.

a Multilevel model (RIGLS bin 1st order MQL) with 3 levels adjusting for centre prevalen
b Number of users out of the total number of students answering the question at follow-
c Negative NNT indicates a harmful effect in the upper limit of the confidence interval: it

Please cite this article as: Faggiano, F., et al., The effectiveness of a s
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analysis, showed very consistent results (data not shown). The NNT
to prevent one additional event ranged from 31 for any drunkenness
to 98 for any drug use.

Since the study was not powered to allow analysis at the centre
level, the comparison of effect sizes across centres did not show
significant differences (data not shown), with estimates for the
main outcomes very consistent and close to those of the whole
cohort.

Table 3 shows the transitions in stages of cigarette smoking from
baseline to follow-up. Control students progressed across stages of
intensity of use more often than intervention students: 2.2% vs 1.5%
moved from no use to daily use, 19.9% vs 8.3% from sporadic use to
daily; 38.4% vs 31.6% from frequent to daily use. In all cases the 95%CI
for the estimate in one group do not include the point estimate of the
other group, suggesting a statistically significant difference. More-
over, controls showed a lower tendency to regress from the
intermediate stages to non-smoking status: 38.0% vs 49.1% moved
from sporadic to no use (95%CI do not include the point estimates);
16.2% vs 22.4% from frequent to no use. The tendency to regress
towards less intensive use among daily users did not seem to differ
between study arms.

The LOCF analysis, imputing to missing values the information
collected at baseline, did not substantially change the results, as also
) and adjusted Prevalence Odds Ratios (POR) of substance use in the past 30 days (pooled
) from Austria, Belgium, Germany, Greece, Italy, Spain and Sweden, 2004/2005

ntion Unadjusted Multilevel modela

PR (95%CI) POR (95%CI) ARR NNT

98 0.82 (0.74–0.91) 0.88 (0.71–1.08) 2.5% 40 (22–188)
98 0.76 (0.67–0.88) 0.86 (0.67–1.10) 1.9% 54 (29–459)
98 0.67 (0.57–0.80) 0.70 (0.52–0.94) 2.9% 35 (24–66)
45 0.72 (0.62–0.84) 0.72 (0.58–0.90) 3.3% 31 (21–57)
45 0.62 (0.47–0.82) 0.69 (0.48–0.99) 1.2% 82 (47–305)
9 0.68 (0.56–0.83) 0.77 (0.60–1.00) 1.7% 60 (34–223)
79 0.65 (0.50–0.84) 0.76 (0.53–1.09) 1.1% 93 (49–989)
91 0.76 (0.64–0.89) 0.89 (0.69–1.15) 1.0% 98 (41–[−255]c)

arm the product of the prevalence at follow-up among controls by the corresponding

ce of daily smoking and baseline status of the outcome.
up (crude data).
actually expresses a NNH (Number Needed to Harm).

chool-based substance abuse prevention program: EU-Dap cluster
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Table 3
Stages of behaviour — Transitions in the intensity of cigarette smoking in the past
30 days, from baseline to follow-up, by intervention arm — EU-Dap study, 170 schools
(7079 pupils 12–14 years of age) from Austria, Belgium, Germany, Greece, Italy, Spain
and Sweden, 2004/2005

Intensity of use Follow-up survey Total (n)

No use Sporadic Frequent Daily

Control arm
Baseline
No use % 90.2 5.8 1.8 2.2 2516

95%CI 89.0–91.3 4.9–6.8 1.3–2.4 1.7–2.9
Sporadic % 38.0 28.6 13.4 19.9 171

95%CI 31.1–45.5 22.4–35.8 9.1–19.4 14.6–26.5
Frequent % 16.2 19.2 26.3 38.4 99

95%CI 10.2–24.6 12.6–28.0 18.6–35.7 29.4–48.2
Daily % 7.1 2.2 8.8 81.9 182

95%CI 4.2–11.8 0.9–5.5 5.5–13.8 75.6–86.8
Total (n) 2363 218 110 277 2968

Pooled intervention arms
Baseline
No use % 91.4 5.4 1.8 1.5 2597

95%CI 90.2–92.4 4.6–6.3 1.3–2.3 1.1–2.0
Sporadic % 49.1 26.0 16.6 8.3 169

95%CI 41.7–56.6 20.0–33.1 11.7–22.9 5.0–13.4
Frequent % 22.4 17.1 28.9 31.6 76

95%CI 14.5–32.9 10.3–27.1 20.0–40.0 22.2–42.7
Daily % 7.3 1.5 5.8 85.4 137

95%CI 4.0–12.9 0.4–5.2 3.0–11.1 78.5–90.3
Total (n) 2483 199 104 193 2979
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was the case for the Best-Case scenario. In the Worst-Case scenario all
associations were considerably attenuated and no longer statistically
significant, with all point estimates still being below unity.

Discussion

Unplugged is a school-based curriculum based on a comprehensive
social-influence approach, aiming to delay the onset of tobacco and
Cannabis use and of alcohol abuse among junior high school students.

In the short term, exposure to Unplugged was associated with a
significantly lower prevalence of daily use of cigarettes, episodes of
drunkenness and Cannabis use in the past 30 days. Although not
statistically significant, the results for other outcomes point towards
the same direction. The estimated effect was around 30%, which puts
our findings in line with the most effective of the school-based
programs that underwent peer reviewed evaluation (Faggiano et al.,
2005; Griffin et al., 2003). Althoughwe cannot exclude a selection bias
due to differential non-participation at follow-up between interven-
tion and control group, the results of the sensitivity analysis do not
support this possibility. The curriculum performed better in delaying
daily smoking, rather than less frequent use, and the same could be
concluded about frequent drunkenness and Cannabis use. An in-depth
analysis of the transitions between stages of smoking behaviour
clearly showed that the curriculum was particularly successful in
preventing baseline non-smokers or sporadic smokers from moving
onto daily smoking. On the contrary, the programwas not effective in
helping baseline daily smokers to reduce or stop smoking.

The evidence of transition between stages of substance use
associated with preventive programs is uncommon and inconsistent
(Eveyard et al., 2001). A large quasi-experimental study showed that
social-influence resistance training was effective in reducing transi-
tions to more intensive use among subjects who had previously
experimented with cigarettes, whereas traditional health education
wasmost effective in preventing smoking onset amongnever smokers.
Neither programhad any effect on encouraging cessation among those
who were established smokers. In the same study, there was no
evidence of effectiveness of a peer opinion-leader condition compared
to controls (Johnson et al., 1986).
Please cite this article as: Faggiano, F., et al., The effectiveness of a s
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This evidence suggests that universal prevention programs like
Unplugged should be implemented in early adolescence, when
substance use is unlikely to be an established behaviour.

The primary strengths of the EU-Dap Study are its large size and
diversity of socio-cultural contexts where the evaluation was carried
out. Also remarkable, was the standardization of the evaluation
methods, of the material and protocol of program delivery, as well as
of the follow-up procedures.

Nonetheless, the study presents two weaknesses. Despite rando-
misation, there was a baseline imbalance in the prevalence of
substance use between intervention and control condition, with the
control group showing consistently higher prevalence. During the
recruitment of the study population, a five-fold drop-out rate at the
school level was observed in the intervention arms compared to
controls. Notwithstanding, this process of self-selection is not likely to
be the cause of the observed imbalance, since the drop-out rates
among intervention groups were comparable in all centres, whereas
the imbalance was only noticed in two of them (Faggiano et al., 2007).
The withdrawal occurred at the class level, just before or during the
teachers' training, probably because of teachers' re-appraisal of the
workload that participation would have imposed. Furthermore, if the
schools' withdrawal were to cause the prevalence imbalance, this
would imply that schools with a higher prevalence of substance use
would have refused to continue cooperation when assigned to active
intervention rather than serving as controls. This eventuality seems
counter-intuitive, and was not supported by any evidence of selection
according to social stratification. Therefore, chance appears to be a
more likely explanation. The second weakness was the short length of
the follow-up, since the post-test evaluation was conducted about
four months after the intervention. While the observed effects may
not be persistent at a longer follow-up, it is unquestionable that any
delay in the onset of substance use constitutes a desirable effect. A
decrease in the effectiveness of preventive programs over time, on the
other hand, is not a universal assumption. A recent review (Skara and
Sussman, 2003) concluded that the large majority studies showing
initial positive program effects (72% assessing tobacco use and 75%
assessing alcohol or marijuana use) tended to maintain long-term
reductions in substance use.

Adding parental or class peers components to a basic curriculum
did not appear to increase effectiveness. However, the low level of
implementation of these activities, together with the small size of
the samples in each of the three intervention arms, prevented a
definite answer on their added effect. There are some obvious
explanations for the low level of implementation of peer-led
activities. These are indeed a challenging endeavour for young
adolescents, because they involve tasks that require a high level of
leadership. The effectiveness of programs based on even older peer
educators may be limited (Strange et al., 2002). The low level of
parents' participation was also somewhat expected. Several authors
have noted that family-based universal prevention in Europe rarely
achieves high intensity of parents' participation (Bauman et al.,
2001; Cohen et al., 1995; Gorman-Smith et al., 2002).

In conclusion, the EU-Dap evaluation suggests that a compre-
hensive social-influence approach in the school setting can be
effective in delaying the onset of tobacco and Cannabis as well as the
frequency of episodes of drunkenness. The NNTs, a measure of
program impact, suggest that working with one to four classes may
prevent one case of advanced substance use in the short term. These
estimates are expected to rise, along with the increasing prevalence
of use due to the growing age of the cohort. The low cost of the
implementation of the program, estimated in 200 € per class,
including teachers' training and materials, suggests a cost-effective
investment.

In our opinion, these results could moderate the widespread
scepticism on the effects of primary prevention on substance use
(Gorman, 2002, 2005).
chool-based substance abuse prevention program: EU-Dap cluster
8.06.018

http://dx.doi.org/10.1016/j.ypmed.2008.06.018


7F. Faggiano et al. / Preventive Medicine xxx (2008) xxx–xxx

ARTICLE IN PRESS
Conflict of interest statement
The authors have no conflicts of interest to declare.

Acknowledgments

Thanks to Prof. Dario Gregori for the critical advice in the statistical
analysis, to Sara Sanchez for language revision and to Barbara Zunino
and Valeria Siliquini for the administrative managing of the project.
The following persons are acknowledged for their contribution to the
field work and data collection:

Samuela Bighiani, Alessandro Lanszveert, Paride Angius, Domenico
Bernardi, Flavio Colacito, Rossella Gigante, Stefania Passerini and
Laura Vitale, Italy;
Regina Fenk, Elke Lantschik, Alexander Bohrn and Margot Koller,
who also contributed to the design of the intervention program,
Austria;
Ann-Marie Lindahl and Renée Stockling, Sweden;
Maria Kyriakidou, Greece

EU-Dap is a project funded by the European Commission (Euro-
pean Public Health program 2002 grant # SPC 2002376). Additional
national funding was provided by: Compagnia di San Paolo (grant #
2002-0703) and Lega Italiana per la Lotta contro i Tumori (grant #
2003 43/4) for the Novara centre, Swedish Council for Working Life
and Social Research (grant # 2002-0979) and Stockholm County
Council (Public Health grant # LS 0401-0117) for the Swedish centre.
References

Altman, D.G., 1991. Practical Statistics for Medical Research. Chapman and Hall, London.
Altman, D.G., 1998. Confidence intervals for the number needed to treat. BMJ 317,

1309–1312.
Bandura, A., 1977. Social Learning Theory. Englewood Cliffs, N.J., Prentice-Hall.
Bauman, K.E., Ennett, S.T., Foshee, V.A., Pemberton, M., Hicks, K., 2001. Correlates of

participation in a family-directed tobacco and alcohol prevention program for
adolescents. Health Educ. Behav. 4, 440–461.

Botvin, G.J., Eng, A., Williams, C.L., 1980. Preventing the onset of cigarette smoking
through life skills training. Prev. Med. 9, 135–143.

Botvin, G.J., Baker, E., Dusenbury, L., 1995. Long-term follow-up results of a randomized
drug abuse prevention trial. JAMA 273, 1106–1112.

Caraballo, R.S., Giovino, G.A., Pechacek, T.F., 2004. Self-reported cigarette smoking vs.
serum cotinine among U.S. adolescents. Nicotine Tobacco Res. 6 (1), 19–25.

Cohen, D.A., Linton, K.L.P., 1995. Parent participation in an adolescent drug abuse
prevention program. J. Drug Educ. 2, 159–169.

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

de Vries, H., Mudde, A., Leijs, I., et al., Oct 2003. The European Smoking Prevention
Framework Approach (EFSA): an example of integral prevention. Health Educ. Res.
18 (5), 611–626.

Di Chiara, G., 2000. Role of dopamine in the behavioural actions of nicotine related to
addiction. European. J. Pharmacology. 393, 295–314.

Ellickson, P.L., Hays, R.D., Bell, R.M., 1992. Stepping through the drug use sequence:
longitudinal scalogram analysis of initiation and regular use. J. Abnorma.
Psychology 101, 441–451.

Evans, R.I., 1976. Smoking in children: developing a social psychological strategy of
deterrence. Prev. Med. 51, 122–127.

Eveyard, P., Sherratt, E., Almond, J., et al., 2001. The change-in-stage and updated
smoking status results from a cluster randomised trial of smoking prevention and
cessation using the transtheoretical model among British adolescents. Prev. Med.
33, 313–324.

Faggiano, F., Vigna-Taglianti, F.D., Versino, E., Zambon, A., Borraccino, A., Lemma, P.,
School-based prevention for illicit drugs' use. The Cochrane Database of
Systematic Reviews 2005, Issue 2. Art. No.: CD003020.pub2. doi:10.1002/
14651858.CD003020.

Faggiano, F., Richardson, C., Bohrn, K., Galanti, M.R., the EU-Dap Study Group, 2007.
A cluster randomized controlled trial of school-based prevention of tobacco,
Please cite this article as: Faggiano, F., et al., The effectiveness of a s
randomised controlled trial, Prev. Med. (2008), doi:10.1016/j.ypmed.200
alcohol and drugs use: the EU-Dap design and study population. Prev. Med. 44,
170–173.

Flay, B.R., 1985. Psychosocial approaches to smoking prevention: a review of findings.
Health Psychol. 4, 449–488.

Foxcroft DR, Ireland D, Lowe G, Breen R. Primary prevention for alcohol misuse in young
people. The Cochrane Database of Systematic Reviews 2002, Issue 3. Art. No.:
CD003024. doi:10.1002/14651858.CD003024.

Galanti, M.R., Siliquini, R., Cuomo, L., et al., 2007. Testing anonymous link procedures for
follow-up of adolescents in a school-based trial: the EU-Dap pilot study. Prev. Med
44, 174–177.

Goldstein, H., 2003. Multilevel Statistical Models, third ed. Edward Arnold, London.
Gorman, D.M., 2002. The “science” of drug and alcohol prevention: the case of the

randomized trial of the Life Skills Training program. Int. J. Drug Policy 13, 21–26.
Gorman, D.M., 2005. Does measurement dependence explain the effects of Life Skills

Training Program on smoking outcomes? Prev. Med. 40, 479–487.
Gorman-Smith, D., Tolan, P.H., Henry, D.B., et al., 2002. Predictors of participation in a

family-focused preventive intervention for substance use. Psychol. Addict. Behav.
16, 55–64.

Griffin, K.W., Botvin, G.J., Nichols, T.R., Doyle, M.M., 2003. Effectiveness of a Universal
Drug Abuse Prevention approach for youth at high risk for substance use initiation.
Prev. Med. 36, 1–7.

Hansen, W.B., Anderson Johnson, C., Flay, B.R., Graham, J.W., Sobel, J., 1988. Affective
and social influences approaches to the prevention of multiple substance abuse
among seventh grade students: results from project SMART. Prev. Med. 17,
135–154.

Johnson, C.A., Hansen, W.B., Collins, L.M., Graham, J.W., 1986. High-school smoking
prevention: results of a three-year longitudinal study. J. Behav. Med. 9, 439–452.

Kandel, D., Yamaguchi, K., 1993. From beer to crack — developmental patterns of drug
involvement. Am. J. Public Health 83, 851–855.

McLellan, 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.

Post, A., Gilljam, H., Rosendahl, I., Meurling, L., Bremberg, S., Galanti, M.R., 2005. Validity
of self reports in a cohort of Swedish adolescent smokers and smokeless tobacco
(snus) users. Tobacco Control 14, 114–117.

Rasbash, J., Steele, F., Browne,W., Prosser, B., 2004. AUser's Guide toMLwiN, version 2.0.
Centre for Multilevel Modelling. Institute of Education, University of London.

Rundall, T.G., Bruvold, W.H., 1988. A meta-analysis of school based smoking and alcohol
use prevention programs. Health Educ. Q. 15, 317–334.

Scheier, L.M., Botvin, G.J., Griffin, K.W., 2001. Preventive intervention effects on
developmental progression in drug use: structural equation modeling analyses
using longitudinal data. Prevention Science 91–112.

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

Skara, S., Sussman, S., 2003. A reviewof 25 long-term adolescent tobacco and other drug
use prevention program evaluation. Prev. Med. 37, 451–474.

Stead, M., Stradling, R., MacNeil, M., MacKintosh, A.M., Minty, S., 2007. Implementation
evaluation of the Blueprint multi-component drug prevention program: fidelity of
school component delivery. Drug Alcohol Rev. 26, 653–664.

Strange, V., Forrest, S., Oakley, A., and the Ripple Study Team, 2002. Peer-led sex education
— characteristics of peer educators and their perceptions of the impact on them of
participation in a peer education program. Health Education Res. 17, 327–337.

Sussman, S., Earleywine, M., Wills, T., et al., 2004. The motivation, skills, and decision-
making model of “drug abuse” prevention. Substance Use & Misuse 39, 1971–2016.

Thomas, R., 2002. Thomas, R. School-based programs for preventing smoking. The
Cochrane Database of Systematic Reviews 2002, Issue 2. Art. No.: CD001293.
doi:10.1002/14651858.CD001293.

Tobler, N.S., 1986. Meta-analysis of 143 adolescent drug prevention programs:
quantitative outcome results of a program participants compared to a control or
comparison group. J. Drug Issues 16, 537–567.

Tobler, N.S., Roona, M.R., Ochshorn, P.M., Diana, G., Streke, A.V., Stackpole, K.M., 2000.
School-based adolescent drug prevention programs: 1998 meta-analysis. J. Primary
Prev. 20 (4), 275–336.

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

van der Kreeft, P., Wiborg, G., Galanti, M.R., et al., in press. “Unplugged”: a new
european school program against substance abuse. Drugs: Education, Preven-
tion and Policy.

Wiehe, S.E., Garrison, M.M., Christakis, D.A., Ebel, B.E., Rivara, F.P., 2005. A systematic
review of school-based smoking prevention trials with long-term follow-up.
Journal of Adolescent Health 36, 162–169.

Wood, A.M., White, I.R., Hillsdon, M.2., Carpenter, J., 2005. Comparison of imputation
and modelling methods in the analysis of a physical activity trial with missing
outcomes. International Journal of Epidemiology 34, 89–99.
chool-based substance abuse prevention program: EU-Dap cluster
8.06.018

http://dx.doi.org/10.1002/14651858.CD003020
http://dx.doi.org/10.1002/14651858.CD003020
http://dx.doi.org/10.1002/14651858.CD003024
http://dx.doi.org/10.1002/14651858.CD001293
http://dx.doi.org/10.1016/j.ypmed.2008.06.018

	The effectiveness of a school-based substance abuse prevention program: EU-Dap cluster randomis.....
	Introduction
	Methods
	Program type and content
	Study design
	Study population
	Outcomes
	Statistical analysis

	Results
	Discussion
	Conflict of interest statement
	Acknowledgments
	References


