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a b s t r a c t

Aim: To evaluate the effectiveness of a school-based substance abuse prevention program developed in
the EU-Dap study (EUropean Drug Addiction Prevention trial).
Materials and methods: Cluster Randomized 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. The program consisted of a 12-h
curriculum based on a comprehensive social influence approach. A pre-test survey assessing past and
current substance use was conducted before the implementation of the program, while a post-test survey
was carried out about 18 months after the pre-test. 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 models.
Results: Persisting beneficial program effects were found for episodes of drunkenness (any, POR = 0.80;
0.67–0.97; frequent, POR = 0.62; 0.47–0.81) and for frequent cannabis use in the past 30 days (POR = 0.74;
luster randomized controlled trial
0.53–1.00), whereas daily cigarette smoking was not affected by the program as it was at the short-term
follow-up. Baseline non-smokers that participated in the program progressed in tobacco consumption
omprehensive social influence model
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of the EU-Dap cluster randomized controlled trial. Drug Alcohol Depend. (2
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. Introduction

Substance use is a leading cause of premature mortality in devel-
ped countries. Attributable mortality for tobacco smoking ranges
rom 27% to 32% for men and from 4% to 7% for women in the Europe
Ezzati and Lopez, 2003). Alcohol is estimated to cause 14.6% of
ll premature deaths in European countries (Rehm et al., 2007).
verall substance use currently accounts for 31% of all deaths, 25%
f potential years of life lost and in Canada, 19.5% of all hospital
ays for those under 70 years of age (Patra et al., 2007). Further-
ore, the burden of diseases attributable to the use of alcohol and

rugs seems to have increased in developed countries during the
ast decade, whereas a decrease is evident for that attributable to
obacco smoking.

Among 15–16-year-old students in those European countries
articipating in the European School Survey Project on Alcohol
nd Other Drugs (ESPAD) study, past 30-day prevalence of the use
f these substances remained constant between 1999 and 2003.
inor exceptions include small reductions in cigarette smoking in

ome Nordic countries as well as in France, Ireland, Greece, and
nited Kingdom; small increases in the prevalence of frequent
runkenness in several Eastern European countries and in Italy;
nd increased figures for cannabis use in several Eastern countries
nd in the United Kingdom (Hibell et al., 2004).

Universal prevention in the school setting is one of the most
easible and appropriate strategies to tackle substance use among
outh (UNICRI, 2003). However, the empirical evidence support-
ng efficacy of school programs is rather weak. Previous Cochrane
eviews established that programs aiming to enhance social skills
re effective in reducing drug use (Faggiano et al., 2005), but results
or tobacco smoking and alcohol abuse were far less convincing
Thomas and Perera, 2006; Foxcroft et al., 2002). However, recent
valuations concluded that programs based on social influence
pproaches may also be effective in delaying the onset of smoking
Griffin et al., 2003; Crone et al., 2003; Campbell et al., 2008).

Nevertheless, several authors remain skeptical on the effective-
ess of programs such as Life Skills Training (Botvin et al., 1980),
riticizing either the low methodological quality of the evidence
Gorman, 2005; Gorman et al., 2007), or the occurrence of publi-
ation bias (McCambridge, 2007). Criticism also seems to concern
he comprehensive social influence approach, which combines the
raining of social skills to resist the pressure to use substance while
dvancing knowledge on risks, and normative education (Evans,
976). Skepticism towards programs’ efficacy may be one of the
easons why in Europe the diffusion of school interventions based
n social skills is inconsistent (EMCDDA, 2007, and related country
eports www.emcdda.europa.eu).

The EU-Dap (EUropean Drug Addiction Prevention) study was
esigned to evaluate the effectiveness of an innovative school-
ased program for the prevention of substance use in European

unior high schools. Short-term post-test results have been pub-
ished elsewhere (Faggiano et al., 2008) and address the evaluation
f the program’s effects at the end of the year after its conclusion.

. Methods

The EU-Dap study consisted of a four-arm experimental evaluation comparing
n innovative school curriculum with usual curricula (control condition). The study
as carried out simultaneously in Austria, Belgium, Germany, Greece, Italy, Spain

nd Sweden.

.1. Program type and content
Please cite this article in press as: Faggiano, F., et al., The effectiveness of a sch
of the EU-Dap cluster randomized controlled trial. Drug Alcohol Depend. (

The EU-Dap school-based prevention program named Unplugged targets stu-
ents of 12–14 years of age and aims to tackle both experimental and regular use of
lcohol, tobacco and illicit drugs.

The curriculum is based on a comprehensive social influence approach, incor-
orating components of life skills into a Cognitive Social Influence model (Sussman
t al., 2004), and thus can be described as a combined method (Thomas and Perera,
 PRESS
ependence xxx (2010) xxx–xxx

2006). Special emphasis was given to the correction of normative beliefs about drugs
and drug use. A detailed description of the curriculum has been published elsewhere
(van der Kreeft et al., 2009). Briefly, the school curriculum consists of 12 one-hour
units taught once a week by class teachers who underwent a 2.5-day training course.
The first three units deal mainly with knowledge and attitudes. Starting with a reflec-
tion on their own level of knowledge on substances, the students progress to actively
seek and acquire new information on toxicological properties and physiological
effects of tobacco, alcohol, and illicit drugs through interactive activities. The second
part of the program deals with normative belief. The perceived prevalence of drug
use is compared with data from national or local surveys, and peer-group attach-
ment, group approach, peer-group allowance and expectancies, discussed through
role-play. The final part of the program deals with intrapersonal skills. Students are
instructed to practise refusal skills, assertiveness, decision-making and to analyse
coping strategies. The program’s ends with an exercise on personal goal setting.

In order to assess the role of parental involvement and of same-age peer lead-
ers in enhancing the effectiveness of the basic curriculum, the intervention was
delivered in three formats: basic curriculum alone (basic arm), and basic curricu-
lum with the addition of activities involving either peers (peer arm) or parents
(parent arm). The peer arm included seven meetings to be conducted by two stu-
dents which were selected by their class-mates, while the parent arm included
three workshops organized by experts from the EU-Dap local centre during extra-
curricular time. The basic curriculum, as well as the supplementary interventions,
were implemented with a standardized protocol. In particular, those training the
teachers participated in a training themselves on the program’s curriculum through
a central international course. The cost of the implementation of the basic program in
a single class is estimated at 200D , which includes materials, teachers’ training and
supervision.

In order to monitor the curriculum implementation fidelity a unique system of
report forms was employed, to be completed by teachers at the end of each program
unit.

2.2. Study design

Details of the study design have been previously published (Faggiano et al.,
2007) and are briefly summarized here. The study is a cluster randomized con-
trolled trial (ISRCTN-18092805) where schools were randomly assigned to one of
four experimental arms (three intervention arms and one “usual curriculum” control
group). The source population consisted of students attending junior high school
(12–14 years of age) in the geographical areas of the centres participating in the
study—Bilbao (ES), Gent (B), Kiel (D), Stockholm (S), Thessaloniki (GR), Turin, Novara
and L’Aquila (I), Vienna (A).

The study was powered to detect statistically significant an odds ratio of 0.75
(˛ = 0.05, power 0.80, 10% prevalence in the control group and 20 students per class),
comparing the intervention arms pooled together with the control group. To esti-
mate the Inflation Factor, ICCs for lifetime and past 30-day smoking, drunkenness
episodes and cannabis were estimated from past school-based surveys carried out
in Greece and Sweden.

A total of 323 eligible schools were invited to take part in the trial: 33 schools
were excluded because they did not meet the inclusion criteria (minimum num-
ber of classes and no involvement in structured anti-drug programs), while 120
refused to participate, mainly because they were unable to schedule the interven-
tion during the following school year (74%). No differences were found related to
social stratification between those schools accepting and those refusing to partic-
ipate in the study (p = 0.154). Thus, 170 schools were centrally randomized to one
of the study arms (Fig. 1), grouped in three socio-economic strata at the area level,
according to the most reliable available indicator. Out of 170 randomized schools,
15.9% (n = 27) withdrew from the study before the baseline survey, which corre-
sponded to 23.5% of the schools in the pooled intervention arms and 4.4% of those in
the control arm (Fig. 1). The withdrawal of intervention schools mainly occurred
during, or just before, the training of teachers, while no association was found
between the risk of drop-out and social stratification of the school’s catchment
areas.

The school curriculum was taught from October 2004 to January 2005 in 78
intervention schools, while 65 schools acted as controls. In total, 5 schools refused
to continue participation during the 18-month follow-up, two from the intervention
arm and three from the control arm. Reasons for schools leaving the study were lack
of time (3 schools), disapproving questions about inhalants (1 school), and mistrust
on confidentiality (1 school).

2.3. Study population

Pre-test data were collected from 7079 students during September to October
2004 (Faggiano et al., 2007). Post-test data were collected from 6604 students in
May 2005 (Faggiano et al., 2008), and again in May 2006, about 18 months after the
ool-based substance abuse prevention program: 18-Month follow-up
2010), doi:10.1016/j.drugalcdep.2009.11.018

pre-test (15 months after the end of the program), when 5812 students participated
in the survey.

Data from baseline and follow-up surveys were matched using a self-generated
anonymous code (Galanti et al., 2007). Across all centres, 81.3% of the records gen-
erated by the students at baseline could be linked to those generated at second
post-test.

dx.doi.org/10.1016/j.drugalcdep.2009.11.018
http://www.emcdda.europa.eu/


ARTICLE IN PRESSG Model

DAD-3692; No. of Pages 9

F. Faggiano et al. / Drug and Alcohol Dependence xxx (2010) xxx–xxx 3

nts fl

u

2

t
i
o
a
t
c
i
d
e
E
t
t
o

a
t
c
i
2

Fig. 1. Schools and stude

Therefore, 5541 students constituted the analytical sample of the second follow-
p (Table 1).

.4. Outcome assessment

The primary outcomes of the study were behavioural endpoints regarding
obacco, alcohol and illicit drugs use. Changes in knowledge, skills, attitudes and
ntention to use substances in the future were secondary outcomes. Information
n behavioural and psychometric outcomes was collected using a self-completed
nonymous questionnaire encompassing 37 items. Questions about tobacco inves-
igated lifetime use, use in the past year and past month, as well as number of
igarettes smoked during a week. Frequency of current alcohol consumption was
nvestigated in five response options, from “never” to “every day”. Questions on
rug use and episodes of drunkenness covered lifetime, past year and past month
xperience. Although most items were retrieved using instruments provided in the
valuation Instruments Bank of the EMCDDA (see http://eib.emcdda.europa.eu/), a
est–retest evaluation of repeatability was conducted before administering them in
he main study. It was found that recent use of cigarettes, marijuana and episodes
f drunkenness showed a concordance higher than 90%.
Please cite this article in press as: Faggiano, F., et al., The effectiveness of a sch
of the EU-Dap cluster randomized controlled trial. Drug Alcohol Depend. (2

The questionnaire was identical in all countries, apart from language adaptation,
nd kept unchanged during both surveys. Students completed the questionnaire in
he classroom and during school time without teachers’ participation. No biochemi-
al validation of self-reported behaviour was planned, since adolescents’ self-reports
n anonymous surveys show high reliability (Caraballo et al., 2004; Post et al.,
005).
ow in the EU-Dap study.

2.5. Statistical analysis

Seven outcome variables were derived from the information on substance use,
all of them with reference to the 30 days preceding the survey: (i) any cigarette
smoking; (ii) frequent cigarette smoking, defined as smoking six or more cigarettes
per month; (iii) daily cigarette smoking, defined as smoking 20 or more cigarettes
per month; (iv) any episode of drunkenness; (v) frequent drunkenness, defined as
three or more episodes; (vi) any cannabis use; (vii) frequent cannabis use, defined as
use on three occasions or more. All outcome variables were analyzed as dichotomous
(yes/no).

Past 30-day frequency of use, reflecting current use, is considered an accu-
rate predictor of future substance use (Ellickson et al., 1992). Concerning alcohol,
drunkenness is considered a stronger predictor of subsequent escalation of use than
average alcohol consumption (Scheier et al., 2001).

Prevalence odds ratios (PORs), and their corresponding confidence intervals
(95% CI), were calculated as the measure of association between exposure to the pro-
gram and behavioural outcomes (Faggiano et al., 2007), whether or not the program
was delivered entirely, partially, or not at all (Intention To Treat analysis). In addi-
tion, each intervention arm was separately contrasted to the controls to estimate
ool-based substance abuse prevention program: 18-Month follow-up
010), doi:10.1016/j.drugalcdep.2009.11.018

a possible differential effectiveness, although these comparisons were powered to
only detect large effects.

In order to take into account the hierarchical structure of the data and the clus-
ter effect, a multilevel modelling approach was used in the analysis (Murray et
al., 2004). Data were analyzed with MLwiN 2.02 software (Rasbash et al., 2004).
Restricted iterative generalized least square (RIGLS) estimation procedure was

dx.doi.org/10.1016/j.drugalcdep.2009.11.018
http://eib.emcdda.europa.eu/
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Table 1
Characteristics of the EU-Dap sample at the baseline survey (n = 7079) and at 18-month follow-up.

Baseline survey 18-Month follow-up

All interventions (n = 3547) Controls (n = 3532) All interventions (n = 2811) Controls (n = 2730)
% % % %

Agea

12 years 31.2 33.8 31.1 31.2
13 years 35.3 26.1 37.9 29.2
14 years 33.5 40.1 31.1 39.6

School gradea

7th 47.5 46.7 48.2 46.0
8th 19.1 13.2 20.7 14.4
9th 33.5 40.1 31.1 39.6

Gender
Boys 52.5 51.5 52.1 49.6
Girls 46.0 46.9 47.8 50.4
Missing data 1.5 1.6 0.1 0.0

Centres (median age)
Italy/Torino (14 years) 19.8 27.1 19.0 26.0
Spain/Bilbao (14 years) 5.5 6.6 4.8 6.8
Italy/Novara (14 years) 8.2 6.4 7.3 6.8
Germany/Kiel (13 years) 10.6 6.1 11.7 6.4
Sweden/Stockholm (13 years) 16.3 12.9 17.1 14.8
Italy/L’Aquila (13 years) 8.5 7.1 9.0 8.0
Belgium/Gent (12 years) 11.0 9.0 10.4 7.5

9.5
15.3
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Greece/Thessaloniki (12 years) 11.2
Austria/Vienna (12 years) 8.9

a The reason for the inconsistency between the age and grade distribution is the

sed to estimate the random parameters, since it is considered to lead to unbi-
sed estimates (Goldstein, 2003). Marginal Quasi Likelihood (MQL) and ‘first order’
ere then selected to include estimated residuals in the RIGLS procedure, and

o control for the degree of approximation. It was not possible to use ‘second
rder’ which generally provides the most accurate estimates, because, as frequently
bserved (Rasbash et al., 2004; Goldstein, 2003), in most cases the model does not
onverge.

Multivariate multilevel models were fitted using three levels: centre, class and
tudents. The choice of the class level instead of the school (the unit of randomiza-
ion) was justified by two reasons: (a) the Intraclass correlation coefficients were
arger for classes than for schools; (b) the sample size calculation was done using
lass ICCs (Faggiano et al., 2007). This approach should result in a more conserva-
ive estimate of the effects of interest (Bauer et al., 2006). Alternative models, testing
he effect of different hierarchical structures of the data (for example, using schools
nstead of classes as second grouping level) were fitted with very similar results.
ifferences in prevalence of use between centres were adjusted for by including in

he model daily smoking prevalence at baseline.
Absolute risk reduction (ARR) and Number Needed to Treat (NNT) to prevent
Please cite this article in press as: Faggiano, F., et al., The effectiveness of a sch
of the EU-Dap cluster randomized controlled trial. Drug Alcohol Depend. (

ne additional event were calculated using the product of the average prevalence at
ollow-up among controls and the corresponding PORs as adjusted prevalence rate
f the experimental condition (Altman, 1998).

Furthermore, an analysis of transitions between stages of use was performed,
here the intensity of past 30-day use at the baseline survey was compared to that at

ollow-up by means of percentages and 95% confidence intervals (Altman, 1991). For

ig. 2. Changes in prevalence of past 30 days substance use between EU-Dap participan
n = 5541).
11.7 11.0
9.0 12.6

nt age of starting school between centres (6 vs 7 years).

this purpose, the following mutually exclusive categorization was used: no use (no
cigarettes or cannabis use in the past 30 days, no drunkenness episodes); occasional
or sporadic use (1–19 cigarettes, 1–3 episodes of drunkenness or cannabis use); and
daily or frequent use (20 or more cigarettes, more than three drunkenness episodes
or occasions when cannabis was used).

2.6. Baseline prevalence of substance use

Significant differences in the prevalence of some substance use between inter-
vention and control group were detected at baseline (Faggiano et al., 2007).
Therefore, we conducted an in-depth analysis in order to identify the causes of this
imbalance and its effect on the results.

The difference in prevalence appeared to be due to the inclusion among the
controls of a single large school in one Italian centre, accounting for 13 classes and
238 students. In this school there was an unusually high prevalence of substance
use, when compared with the remaining schools in the same centre. Excluding this
school, the baseline prevalence of use was very similar between arms, and the esti-
mates of program effects closely overlapped those obtained with the complete data,
ool-based substance abuse prevention program: 18-Month follow-up
2010), doi:10.1016/j.drugalcdep.2009.11.018

apart from lower precision due to loss of power (data not shown). The school was
therefore retained in the analysis, and all estimates were adjusted by individual
baseline status of the corresponding outcome.

No other school characteristics, in either the centre or other stratification level,
could be linked to differences in prevalence of substance use between intervention
and control group.

ts at baseline (n = 7079), at the 6-month (n = 6370) and at the 18-month follow-up

dx.doi.org/10.1016/j.drugalcdep.2009.11.018
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Table 2
EU-Dap Multilevel model—adjusted prevalence odds ratios (PORs) of substance use in past 30 days (pooled intervention arms vs control) at the 18-month follow-up.

Intervention Control POR (95% CI) ARR NNT
n/Na n/Na

Any smoking 649/2699 734/2637 0.94 (0.80–1.11) 3.7% 27
Frequent smoking 421/2699 506/2637 0.89 (0.72–1.09) 3.6% 28
Daily smoking 300/2699 355/2637 0.92 (0.73–1.16) 2.4% 42
Any drunkenness 389/2747 479/2662 0.80 (0.67–0.97) 3.8% 26
Frequent drunkenness 107/2747 170/2662 0.62 (0.47–0.81) 2.5% 40
Any cannabis 186/2792 260/2716 0.83 (0.65–1.05) 2.9% 34
Frequent cannabis 107/2792 162/2716 0.74 (0.53–1.00) 2.2% 46

PORs: prevalence odds ratios (pooled interventions vs controls). Multilevel model (RIGLS bin 1st order MQL) with three levels adjusting for centre prevalence of daily smoking
a sing a
a
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nd baseline status of the outcome. ARRs: absolute risk reductions were calculated u
mong controls by the corresponding prevalence odds ratios.

a Number of users out of the total number of students answering the question at

.7. Attrition analysis

Failure to link the pre-test and follow-up data from the same individual could
epend either by non-response to the survey (i.e., absentees, school drop-outs or
efusals) or by inaccurate transcription of the anonymous code. However, these
ccurrences could not be separated at the stage of the computerized matching.
o quantify a possible attrition bias due to selection of students that dropped out
etween baseline and the 2nd follow-up, we analyzed the program effects after car-
ying 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
ase scenario. In the first scenario, all non-participating students were considered
on-users, while in the second case they were considered users.

. Results

.1. Program implementation

55% of the enrolled classes implemented all the units in the
urriculum, while 66% received at least 10 units and 77% at least
ix. Less than 5% of the classes failed to implement any part of
he curriculum. On average, each unit was taught to 78% of the
arget population. This level of program implementation is compa-
able to that of other curricula administered in a European setting
Stead et al., 2007). The degree of implementation of the peer pro-
Please cite this article in press as: Faggiano, F., et al., The effectiveness of a sch
of the EU-Dap cluster randomized controlled trial. Drug Alcohol Depend. (2

ram was low in all centres. Very few classes conducted all seven
f the planned meetings (8%), while 71% did not conduct any meet-
ng at all. The degree of implementation of the parents’ program

as high: 70% of the schools implemented all seminars and 89%
osted at least two seminars. However, average parents’ atten-

able 3.1
U-Dap stages of behaviour—transitions in the intensity of tobacco use in past 30 days, f

Intensity of use 18-Month

No use

Pooled intervention arms

Baseline

No use % 83.3
95% CI 81.7–84

Occasionala % 30.7
95% CI 24.2–37

Dailyb % 6.6
95% CI 1.5–11

Total (n) 1996

Control arm

Baseline

No use % 81.4
95% CI 79.8–83

Occasionala % 25.7
95% CI 20.0–31

Dailyb % 7.3
95% CI 2.7–11

Total (n) 1866

ercentage of students that did not move from baseline condition are represented in bold
a Occasional use: till 20 times in past 30 days.
b Daily use: 20 times or more in past 30 days.
s prevalence rate of the intervention arm the product of the prevalence at follow-up

-ups.

dance was very low at 12 parents per seminar (van der Kreeft et
al., 2009).

3.2. Results on substance use prevalence

The mean prevalence at baseline across centres and age groups
for the relevant outcomes was 6.4% for daily smoking, 6.7% for at
least one drunkenness episode in past 30 days and 3.8% for at least
one episode of cannabis use. However, all groups showed a pre-
to post-test increase in the prevalence of behavioural outcomes, as
expected from the usual increase in incidence of onset in early ado-
lescence (Fig. 2). After 18 months (15 months after the end of the
program), the increase in the use of tobacco and cannabis as well as
the frequency of drunkenness episodes was lower among the stu-
dents exposed to experimental program compared to the control
sample (Fig. 2). Indeed, in the crude analysis comparing the three
pooled intervention arms with the control group at both follow-
ups, a statistically significant negative association was observed
between attending the program and all behavioural endpoints
(data not shown).

When adjusted multilevel models were fitted, a significant
intervention effect was detected at the first follow-up, consist-
ool-based substance abuse prevention program: 18-Month follow-up
010), doi:10.1016/j.drugalcdep.2009.11.018

ing in decreased prevalence of daily use of cigarettes as well
as of episodes of drunkenness in the past 30 days, while the
effect on cannabis use only attained marginal statistical signif-
icance (Faggiano et al., 2008). At the 18-month follow-up, the
association with decreased prevalence of cigarette smoking was

rom baseline to 18-month follow-up survey, by intervention arm.

follow-up survey

Occasional Daily Total (n)

11.5 5.2 2319
.8 10.2–12.8 4.3–6.1

28.6 40.6 192
.3 22.3–35.0 33.7–47.6

4.4 89.0 91
.7 0.2–8.6 82.6–95.4

326 280 2602

12.4 6.2 2209
.1 11.0–13.8 5.2–7.2

35.0 39.4 226
.4 28.7–41.2 33.0–45.8

4.9 87.8 123
.9 1.1–8.7 82.0–93.6

359 333 2558

.

dx.doi.org/10.1016/j.drugalcdep.2009.11.018
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Table 3.2
EU-Dap Stages of behaviour—transitions in the intensity of drunkenness episodes in past 30 days, from baseline to 18-month follow-up survey, by intervention arm.

Intensity of use 18-Month follow-up survey

None Sporadic Frequent Total (n)

Pooled intervention arms

Baseline

None % 87.3 9.5 3.2 2584
95% CI 86.1–88.6 8.4–10.6 2.5–3.8

Sporadica % 58.6 25.3 16.1 87
95% CI 48.3–69.0 16.2–34.4 8.4–23.8

Frequentb % 59.3 18.5 22.2 27
95% CI 40.7–77.8 3.9–33.2 6.5–37.9

Total (n) 2324 272 102 2698

Control arm

Baseline

None % 85.0 10.5 4.5 2466
95% CI 83.5–86.4 9.3–11.7 3.7–5.4

Sporadica % 37.8 28.8 33.3 111
95% CI 28.8–46.9 20.4–37.3 24.6–42.1

Frequentb % 29.3 24.4 46.3 41
95% CI 15.3–43.2 11.2–37.5 31.1–61.6

Total (n) 2149 301 168 2618

Percentage of students that did not move from baseline condition are represented in bold.
a Sporadic episodes: till 3 times in past 30 days.
b Frequent episodes: 3 times or more in past 30 days.

Table 3.3
EU-Dap Stages of behaviour—transitions in the intensity of cannabis use in past 30 days, from baseline to 18-month follow-up survey, by intervention arm.

Intensity of use 18-Month follow-up survey

No use Sporadic Frequent Total (n)

Pooled intervention arms

Baseline

No use % 94.4 2.6 3.0 2720
95% CI 93.5–95.2 2.0–3.2 2.4–3.7

Sporadica % 48.0 12.0 40.0 25
95% CI 28.4–67.6 −0.7–24.7 20.8–59.2

Frequentb % 26.1 17.4 56.5 23
95% CI 8.1–44.0 1.9–32.9 36.3–76.8

Total (n) 2585 78 105 2768

Control arm

Baseline

No use % 92.4 3.5 4.2 2618
95% CI 91.3–93.4 2.8–4.2 3.4–4.9

Sporadica % 41.2 11.8 47.1 34
95% CI 24.6–57.7 0.9–22.6 30.3–63.8

Frequentb % 25.5 4.3 70.2 47
95% CI 13.1–38.0 −1.5–10.0 57.1–83.3

Total (n) 2444 97 158 2699

P n bold

n
d
s

a
d
i

a
o
a
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3

m
o
a
s

ercentage of students that did not move from baseline condition are represented i
a Sporadic use: till 3 times in past 30 days.
b Frequent use: 3 times or more in past 30 days.

o longer statistically significant, whereas the associations with
ecreased risk of drunkenness and of frequent cannabis use per-
isted (Table 2).

The NNT to prevent one additional event ranged from 26 for
ny drunkenness to 46 for frequent cannabis use, a substantial
ecrease from the first survey which is explained by the increase

n prevalence.
Alternative multilevel models, fitted for purpose of sensitivity

nalysis, showed very consistent results (data not shown). A sec-
ndary analysis which compared each of the three intervention
rms to the control arm was conducted, however the results were
ery imprecise and not statistically significant.

.3. Attrition
Please cite this article in press as: Faggiano, F., et al., The effectiveness of a sch
of the EU-Dap cluster randomized controlled trial. Drug Alcohol Depend. (

As expected, the students who could not be linked at the 18-
onth follow-up showed significantly higher baseline prevalence

f past 30-day substance use compared to those retained in the
nalysis. Notwithstanding, there was also a modest statistically
ignificant difference in retention between interventions and con-
.

trols, favouring the program (data not shown). In an analysis of
drop-out risk, the interaction terms between intervention condi-
tion and baseline behaviours were not statistically significant for
any variable, but for cannabis use. The LOCF analysis, substituting
missing outcome values with the corresponding behaviour at base-
line, did not substantially change the results, as also was the case
for the best-case scenario. In the worst-case scenario all associa-
tions were weakened and no longer statistically significant, but all
point estimates still were below the value of one (data not shown).

3.4. Stages of behaviour

Table 3.1 shows an analysis of the transitions between stages of
tobacco use from the baseline survey to the 18-month follow-up.
In line with the findings from the short-term post-test, students
ool-based substance abuse prevention program: 18-Month follow-up
2010), doi:10.1016/j.drugalcdep.2009.11.018

of the intervention arms, compared to controls, showed a higher
tendency to remain non-users of tobacco (83.3% vs 81.4%, p < 0.05)
or to regress from occasional to no use (30.7% vs 25.7%, ns),
whereas among daily users at baseline the transitions were not
different between arms. The association between intervention and

dx.doi.org/10.1016/j.drugalcdep.2009.11.018
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ehavioural changes was stronger for drunkenness (Table 3.2): in
he intervention condition, compared to controls, the percentage
f students that remained without an episode of drunkenness in
ast 30 days was significantly higher (87.3% vs 85.0%). Among stu-
ents declaring sporadic episodes at baseline, a significantly higher
ercentage of controls progressed to frequent episodes, and a sig-
ificantly lower percentage regressed to no episodes. Concerning
annabis (Table 3.3), the proportion of persistent non-users was
ignificantly higher among students who participated in the pro-
ram compared to controls (94.4% vs 92.4%, p < 0.05), as was the
roportion of sporadic and frequent users that decreased their use
48.0% vs 41.2%, ns, and 43.5% vs 29.8%, ns).

. Discussion

Unplugged is an innovative school program based on the
omprehensive social influence approach (Sussman et al., 2004),

ncorporating life skills elements, and is designed to delay
r prevent the onset of substance misuse among junior high
chool students. This program has been evaluated using a large
luster randomized trial, involving nine centres, 170 schools
nd approximately 7000 students in seven European coun-
ries.

15 months after the completion of the program, exposure to
nplugged was associated with a significantly lower prevalence of
pisodes of drunkenness and marijuana use in the past 30 days. The
stimated reduction was around 38% for drunkenness and of 26%
or cannabis use, which puts our findings in line with the effective
chool-based programs that underwent a peer reviewed evaluation
Faggiano et al., 2005; Griffin et al., 2003). As for tobacco use, no
ignificant effects were found even if the intervention appeared to
e effective at least in preventing non-smokers from progressing
oward initiation with cigarettes.

Thus, the effectiveness of the program on cigarette smoking
ppears to be short-lived and at odds with the effects observed
n alcohol or cannabis abuse. In fact, the statistically significant
0% reduction in prevalence of daily use reported at the short-term
ollow-up (Faggiano et al., 2008) was no longer detectable during
he second year of follow-up. This loss of effect is in some ways
xpected, since a previous well conducted large trial found even no
ffect at all (Peterson et al., 2000), and recent systematic reviews
oncluded that evidence of effectiveness is inconclusive and there
s no evidence for long-term effectiveness of school-based inter-
entions (Thomas and Perera, 2006; Muller-Riemenschneider et al.,
008).

Three explanations may be offered for the fading effect of the
rogram on smoking. On the one side evidence is accumulating
hat dependence in adolescence can occur following sporadic use
f tobacco and not with alcohol and cannabis (O’Loughlin et al.,
003; Kandel et al., 1997). Secondly, at the age of the students in
ur sample, cigarette smoking may be a normative behaviour to a
arger extent compared to episodes of drunkenness or using illicit
rugs. This may be particularly true in Southern European coun-
ries, that accounted for the majority of the population enrolled in
his study. A similar explanation was raised by Ellickson and Bell
1990) for alcohol use in the United States, and indicates that other
ocial influences may play down the effect of any program, in the
edium or long-term. Thirdly, the intensity of this program may

ot compare with that of other successful programs included in the
eview by Thomas and Perera (2006). In particular, Unplugged, that
an be described as a combined intervention since it encompasses
Please cite this article in press as: Faggiano, F., et al., The effectiveness of a sch
of the EU-Dap cluster randomized controlled trial. Drug Alcohol Depend. (2

ome general competences to the social ones, did not include a sys-
ematic involvement of parents (Josendal et al., 1998; Spoth et al.,
002, 2004) nor reinforcement sessions (Botvin et al., 1990, 1995,
999; Scheier et al., 2001), two characteristics of the programs
hich could increase its effectiveness.
 PRESS
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Contrary to the results on smoking, the program appeared to be
associated with a prolonged decreased risk for episodes of drunk-
enness and for cannabis use, especially on a frequent monthly basis.
Moreover, the analysis of the transitions between behavioural
stages suggested that the program was effective both in hinder-
ing the progression of use and in facilitating regression toward
less intensive patterns of use. These results are encouraging, since
if there is some evidence of the effectiveness of social influence
programs on cannabis use from systematic reviews (Faggiano et
al., 2005), the effect on alcohol use is less clear (Foxcroft et al.,
2002). For example, in the 18 months evaluation of the ALERT study
(Ellickson et al., 2003), the curriculum was effective on alcohol mis-
use (early drinkers) but not on alcohol initiation, and in a previous
evaluation (Ellickson and Bell, 1990) the modest effect observed at
grade 7th on alcohol was not sustained at longer follow-ups.

The sustained effect on preventing episodes of drunkenness
and cannabis use after 1 year from completing the program is of
importance. In fact, the positive health consequences of delaying
the onset of substance use should not be underestimated. There
is evidence that the earlier the onset of alcohol and drug use, the
higher the probability of lifetime drug addiction and alcoholism
(DeWit et al., 2000; Pitkanen et al., 2005). The risk of alcohol depen-
dence decreases by 14% with each increasing year of age at onset
of use (Grant and Dawson, 1997), and that of drug dependence by
4% (Grant and Dawson, 1998).

The EU-Dap study has some strengths and limitations. It is the
first multicentre study in Europe addressing tobacco and cannabis
use, as well as alcohol abuse. Its main strengths are the large sample
size and the diversity of socio-cultural contexts where the evalu-
ation was carried out. The standardization of research methods,
program implementation and follow-up procedures are also of
importance.

Some weaknesses of the study have been recognized and tack-
led, i.e. the baseline imbalance in the prevalence of substance use
between intervention and control condition and the attrition at
the individual level. The interaction between study condition and
outcomes was limited to any cannabis use, and a sensitivity anal-
ysis based on a LOCF assumption did not support the possibility
of bias. The higher post-randomization drop-out rate observed at
the school level in the intervention arms compared to controls was
not explained by known variables. It probably occurred because of
withdrawal of teachers who withdrew when they became aware
of the heavy workload imposed by the program and is therefore
unlikely linked to the development of substance use in the under-
lying students’ population.

A secondary objective of the study was to detect major con-
tributions of the involvement of parents and class-peers to the
effectiveness of the basic program. The low reach of these two activ-
ities, either due to low implementation (peer program), or to low
attendance (parents’ workshops), together with the limited size of
each single arm can explain the absence of detectable effects of
these additional components. It has already been noted that family-
based universal prevention programs in Europe rarely achieve high
intensity and parents’ participation (Bauman et al., 2001; Cohen
and Linton, 1995). As for the peer-led activities, they usually require
high level of leadership, not common in this age group. Therefore,
a disproportion between the target’s age and the assigned task can
be the main cause of poor implementation (van der Kreeft et al.,
2009).

In conclusion, the EU-Dap evaluation shows that classroom cur-
ricula based on a Comprehensive Social Influence approach can
ool-based substance abuse prevention program: 18-Month follow-up
010), doi:10.1016/j.drugalcdep.2009.11.018

be effectively delivered in the European school setting, and con-
tributes to a delay in the onset of substance use. Even if the
prevalence at follow-up of most of the behavioural outcomes was
still low, the impact of the program, measured by NNTs, is encour-
aging and sustainable over time. In other words, implementing

dx.doi.org/10.1016/j.drugalcdep.2009.11.018
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he program in one to two classes could prevent one case of alco-
ol abuse, as well as one case of cannabis use. The size of NNTs

s comparable to that of several effective public health interven-
ions, such as vaccination for flu, treatment of hypertension in the
lderly and statins for primary prevention of myocardial infarc-
ion (http://www.shef.ac.uk/scharr/ir/nnt.html) which suggests a
avourable cost-effectiveness, given the overall low expenditure of
he program.
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