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B S T R A C T

urpose: School-based substance abuse prevention programs are widespread but are rarely evaluated in
urope.We aimed to evaluate the effect of a new school-based prevention program against substance use on
he frequency of alcohol consumption and alcohol-related problem behaviors among European students.
ethods:During the school year 2004–2005, a total of 7,079 students aged 12–14 years from 143 schools in
even European countries participated in this cluster randomized controlled trial. Schools were randomly
ssigned to either control (65 schools, 3,532 students) or to a 12-session standardized program based on the
omprehensive social influence model (78 schools, 3,547 students). Alcohol use and frequency of alcohol-
elated problembehaviorswere investigated through a self-completed anonymous questionnaire at baseline
nd 18 months thereafter. The association between intervention and changes in alcohol-related outcomes
as expressed as odds ratio (OR), estimated by multilevel regression model.
esults: The preventive programwas associatedwith a decreased risk of reporting alcohol-related problems
OR � .78, 95% confidence intervals [CI]� .63–.98), although this reductionwas not statistically significant in
he subgroup of 743 current drinkers at baseline. The risk for alcohol consumption was not modified by
xposure to the program (OR� .93, 95%CI� .79–1.09). In the intervention group, nondrinkers and occasional
rinkers at baseline progressed toward frequent drinking less often than in the control group.
onclusions: School curricula based on the comprehensive social-influence model can delay progression to
requent drinking and reduce occurrence of alcohol-related behavioral problems in European students. These
esults, albeit moderate, have potentially useful implications at the population level.
� 2010 Society for Adolescent Health and Medicine. All rights reserved.

s
d
u
o
2
e
d
2

Alcoholmisuse is increasing among youth in Europe [1,2]. In a
ecent study among students aged 15–16 years from 35 Euro-
ean countries [1], an upward trend for problem drinking was
eported, although indicators of frequency of alcohol consump-
ion were relatively unchanged during the same period. For in-
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tance, the proportions of students reporting alcohol drinking
uring their life (90%) or during the past 30 days (60%) were
nchanged between 2003 and 2007. In contrast, the prevalence
f binge drinking during the past 30 days increased from 40% in
003 to 44% in 2007, and the proportion of students who had
xperienced problems in relation to their own use of alcohol
uring the past 12 months increased from 6% in 2003 to 10% in
007.
Worldwide, alcohol use is linked to the three leading causes of
eath among young people: unintentional injuries, homicide,

ll rights reserved.
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nd suicide [3,4]. Underage drinking is also associated with a
ange of behavioral and psychiatric problems [5]. Early initiation
f alcohol consumption increases the risk for alcohol-related
roblems later in life [6,7] and is associated with staggering
conomic and related societal costs [8]. Thus, many institutional
odies, including the World Health Organization and the Euro-
ean Union [9], have called for increased action to prevent the
arm caused by alcohol consumption to young people.
Primary prevention in the school setting is believed to be one

f the most appropriate strategies to tackle substance use be-
ause they reach a large number of young persons [10].
Although school-based substance use prevention programs

hat focus on the social influencemodel arewidespread, they are
arely evaluated in Europe [11]. Promising effects of some of
hese programs in changing patterns of youth alcohol use have
een shown in studies conducted inNorth America and Australia
12–15]. However, cultural and societal influences may play a
rucial role in the effectiveness of substance use prevention [16].
onsequently, there is a need to replicate the effectiveness of
vidence-based program across cultural contexts [17]. A partic-
larly important question of such evaluation is how to identify
he behavioral end-points. The majority of school-based sub-
tance use prevention programs are aimed at delaying initial use
f alcohol and at reducing consumption [18]. Accordingly, re-
earchers have used a variety of alcohol consumption outcomes.
ew studies have addressed problematic consumption [15,19].
The EU-Dap (EuropeanDrug Abuse Prevention) studywas the

rst European trial designed to evaluate the effectiveness of a
ew school-based program (“Unplugged”) for substance use pre-
ention [20]. A decreased frequency of episodes of drunkenness
n the past 30 dayswas reported by students who participated in
he experimental curriculum compared with usual curricula 18
onths after baseline [21]. The aimof this paperwas to report on

he overall program effects on alcohol use and problem drinking
t the 18-month follow-up. We hypothesized that students in
he intervention arm would show lower rates of all alcohol-
elated outcomes than those in the control arm.

ethods

The EU-Dap trial took place simultaneously in seven Euro-
ean countries: Austria, Belgium, Germany, Greece, Italy, Spain,
nd Sweden. The research protocol was approved by the Ethical
oards at the respective study centers.

xperimental design and sample

The study was a cluster randomized controlled trial
ISRCTN18092805) among students attending junior high school
n the geographical areas of the participating centers. A total of
70 schools were selected on the basis of inclusion criteria and
illingness to cooperate. Schools were sampled to achieve a
alanced representation of high,medium, or lowsocio-economic
rea level andwere randomized into the experimental or control
onditions within these groups. Students in the experimental
ondition participated in a substance abuse prevention program
onsisting of 12 1-hour sessions taught by regular classroom
eachers over a period of 3 months. The intervention was not
rovided to students in the control group, who participated in
he programs usually delivered in their schools, if any. Before the
aseline survey in October 2004, of 170 schools 27 withdrew

rom the study leaving a baseline sample of 7,079 students aged “
2–14 years (3,532 in 65 control schools and 3,547 in 78 inter-
ention schools). Post-test data were collected in May 2005 and
006, that is, at least 6 and 18 months, respectively, after base-
ine. The questionnaires were labeled with a 9-digit individual
ode generated by the student on the basis of stable personal and
arental characteristics. The code was used to match data from
ubsequent surveys [22]. Of the baseline records, 78.3% could be
inked to those generated at the 18-month follow-up leaving an
nalytical sample of 5,541 students (mean age, 13.2 years; 49%
emale). Additional information on the study design and study
opulation is provided elsewhere [20].

rogram

The “Unplugged” program targets students aged 12–14 years,
nd is designed to tackle both experimental and regular use of
lcohol, tobacco, and illicit drugs. This new curriculum is based
n the Social Influence model [23], being interactive, and adding
omponents of knowledge, life skills training and normative
ducation. It consists of 12 units (lessons) aggregated in three
locks. The first part (units 1–4) deals mainly with adolescents’
nowledge on tobacco, alcohol, and illicit drugs. The second part
units 5–8) deals with social skills (effective communication,
nterpersonal relationship skills, self awareness). This set of les-
ons includes normative education to correct misperceptions on
revalence and social acceptance of substance use. The final part
units 9–12) deals with strengthening intrapersonal skills. The
tudents are instructed to practice refusal skills, assertiveness,
ritical thinking, coping strategies, goal setting, decisionmaking,
nd problem solving. The curriculumwas designed by a group of
sychologists and experts of substance abuse, with particular
oncern on issues of implementation in the school systems of
uropean countries. Further details on the curriculum’s theory
ase and content are reported elsewhere [24].
The teachers who delivered the curriculumwere trained dur-

ng a 3-day course in interactive teaching techniques. The proto-
ol of the program implementation was carefully standardized.

ata collection and measures

Self-reported substance use was assessed by an anonymous
aper-and-pencil questionnaire along with relevant cognitive,
ttitudinal, and psychometric variables. Questionnaireswere ad-
inistered in the classroomwithout teachers’ participation. Stu-
ents were reassured about the confidentiality of their reports
nd the anonymous code procedure was explained. Apart from
anguage adaptation, the same questionnaire and assessment
rocedures were used across all countries and all data collection
oints. Most questions were retrieved using instruments pro-
ided in the Evaluation Instruments Bank of the European Mon-
toring Centre for Drugs and Drug Addiction (http://eib.emcdda.
uropa.eu/html.cfm/) that was assessed in 2004. In a test-
etest evaluation of the survey instrument we found a
oncordance higher than 90% for variables reporting use of ciga-
ettes, alcohol and drugs, about 4weeks after the date of the first
urvey [22].
Frequency of alcohol use and alcohol-related problem behav-

ors were the outcomes of interest in the present study. The
verage frequency of consumption of any alcoholic beverage
even a small amount) was assessed using a five response alter-
atives: “Never,” “Seldom,” “Every month,” “Every week,” and

Every day.” A question from the Health Behaviour in School-

http://eib.emcdda.europa.eu/html.cfm/
http://eib.emcdda.europa.eu/html.cfm/
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ged Children Survey, available in several languages, was
dopted [25]. For the purpose of the regression analysis this item
as dichotomized into “Any current drinking” versus “No cur-
ent drinking” and into an indicator of frequent drinking (“Drink-
ng at least weekly” versus “Other”). In a descriptive analysis of
ransitions in the intensity of alcohol use between baseline and
ollow-up, frequency of consumption was broken down into
hree mutually exclusive categories: no use, occasional use (less
han weekly), and frequent use (at least weekly).

Problembehaviors related to the use of alcoholwere assessed
y asking whether in the past 12 months the students had expe-
ienced any of the following problems because of their drinking:
uarrel or argument, fighting, accident or injury, loss ofmoney or
ther valuable items, damage to object or clothing, relationship
roblems, poor school performance, victimization by robbery,
nd hospitalization. To this end, a question from the European
chool Survey Project on Alcohol and Other Drugs, available in
everal languages, was used [26]. Because the baseline preva-
ence of each problem was very low (range, .22%–1.26%) we
ollapsed these responses into a dichotomous outcome of “No
roblem” versus “Any problem.” In addition, we explored some
sycho-social characteristics as possible modifiers and/or con-
ounders of the relationship between exposure to the program
nd behavioral outcome. Perceived school performance was in-
estigated by asking the adolescents how they compared their
rades with those of their classmates using a 4-point Likert scale
anging from “Much better” to “Worse.” Responses were catego-
ized into a dichotomous variable “Worse” versus “As good or
etter.” Exposure to siblings’ alcohol use was assessed by asking
he students “Does any of your siblings usually get drunk?,” with
Yes/No” responses. Children without siblings were considered
nexposed to the influence of siblings’ alcohol use. A single item
ssessed the perceived parents’ tolerance concerning alcohol
rinking: “If you wanted to drink alcohol (or already do so), do
ou think your father and mother would allow you?,” with pos-
ible responses: “Would allow me to drink,” “Would not allow
e to drink at home,” “Would not allow me to drink at all,” “I
on’t know.” This itemwas dichotomized into “Would not allow
e to drink at all” versus “Others.” Socio-demographicmeasures

ncluded gender, age, school-grade, and the family living situa-
ion coded as “Living with both parents” versus “Other living
ituation.”

tatistical analysis

Intra-class correlation coefficients from the baseline data
ere .080, .056 and .030 for lifetime smoking, drunkenness epi-
odes and cannabis use, respectively; and .039, .015, and .003 for
he corresponding past 30-day behaviors. These coefficients
ere very similar to those estimated from school surveys in
reece and Sweden, which were used at the stage of the study
esign to assess the statistical power of the study.
Descriptive statistical analyses were performed to summa-

ize the main characteristics of the study sample. Differences in
aseline distributions of outcomes and predictors of interest
ere tested using chi-square tests with the appropriate degrees
f freedom.
All outcome analyses were intent-to-treat. Odds ratios (ORs)

nd their corresponding Confidence Intervals (95% CI) were esti-
ated as measure of association between experimental condi-

ions and behavioral outcomes. A 3-level mixed regression

odel [27] was fitted to account for the hierarchical structure of
he data with students (level 1) nested within classrooms (level
) which in turn were nested within centers (level 3).
The following predictors were considered as potential con-

ounders in all models: baseline status of the outcome, age,
amily living situation, family alcohol use, perceived school per-
ormance, and perceived parents’ tolerance concerning alcohol
rinking. All analyses were performed using the statistical pack-
ge MLwiN 2.02 [28].
To quantify a possible attrition bias we assessed the robust-

ess of the main findings based on different assumptions on
issing data present in the outcome variable. We analyzed the
rogram effects on the basis of the last available values of each
tudent (last observation carried forward method). Also, we re-
eated the analyses under the extreme assumptions thatmissing
alues were either all negative (best case scenario) or all positive
worst case scenario).

esults

The baseline characteristics of the study sample are shown in
able 1.
Despite the randomization procedures, certain characteris-

ics at baseline were unbalanced between the experimental
rms, with the control group having a higher proportion of older
tudents and of students with reports of behavioral problems
elated to their drinking.

lcohol use

Missing information at baseline was negligible for each of the
ssessed characteristic (at the most 2.3%, data not shown). As
xpected, baseline prevalence of alcohol use increased with
rade level in grade 7 12% of the students were classified as
requent drinkers, whereas the corresponding proportions in
rade 8 and 9 were 17% and 37%, respectively. Behavioral prob-

able 1
aseline characteristics of the study sample, the EU-Dap Study 2004–2006

�2 p-value
% Intervention
(n � 2,811)

% Controls
(n � 2,730)

Gender 3.33 .068
Boys 51.9 49.5

Individual age 49.79 �.01
�12 years 25.8 26.8
�13 years 39.7 31.2
�14 years 34.5 42.0

Current drinking 2.87 .413
Seldom or never 84.6 84.3
Every month 6.3 5.8
Every week 7.6 7.9
Every day 1.5 2.0

Alcohol-related
problems

2.9 3.9 4.30 .038

Siblings’ drinking 7.4 6.8 .81 .368
Parents allow alcohol

drinking
39.8 38.5 .92 .338

Perceived performance
at school

.52 .471

Worse than average 7.9 7.4
As average or above 92.1 92.6

Family living situation .56 .453
Living with both

parents
83.9 84.6
Other living situation 16.1 15.4
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ems as a result of drinking during the past yearwere reported by
% of the students in grade 7 and 8, and by 9% in grade 9.
The overall prevalence of current alcohol drinking increased

rom 15.5% (n � 850) at baseline to 35.0% (n � 1,918) at follow-
p. The proportion of students that reported consumption of
lcoholic beverages at least weekly increased two-fold, from
.5% (n � 518) to 21.6 % (n � 1,187), as did the proportion of
tudents who reported at least one alcohol-related problem dur-
ng the previous 12 months, from 3.4% (n � 185) to 7.3% (n �
00).
In regressionmodels, adjustment for the considered potential

onfounders did not yield estimates that were different from the
rude ones, which are therefore presented in Table 2.
Participation in the program did notmodify the overall risk of

eing a current drinker or a frequent (weekly) current drinker,
hile it was associated with a significantly lower prevalence of
lcohol-related behavioral problems reported at follow-up. For
his latter outcome, the estimated relative reduction compared
ith the controls was about 22% and the absolute risk reduction
as 1.9% (95% CI � .56–3.31). This reduction was statistically
ignificant only among students who were not current drinkers
t baseline and among students who perceived parents’ toler-
nce concerning alcohol drinking. For both outcomes, there was
n indication of stronger program’s effects among students who
ated their school performance below average (Table 2), al-
hough the estimates did not attain the statistical significance.

able 2
dds ratio (OR) and 95% confidence interval (95% CI) of weekly alcohol use and o
ompared to the controls, the EU-Dap Study, 18-month follow-up

Weekly drinking

Program Control

Yes/No Yes/No

Whole sample 562/2,224 625/2,08
Female 216/1,122 242/1,12
Male 346/1,099 383/960
Baseline drinkers 242/182 262/161
Baseline non drinkers 317/2,017 361/1,89
School performance average or above 486/2,031 534/1,91
School performance below average 66/151 77/118
Parents would not at all allow alcohol drinking 231/1,413 256/1,37
Parents would allow alcohol drinking 325/760 355/669

able 3
tages of behavior—Baseline to follow-up transitions in the frequency of current

Intensity of drinking 18-month follow-up survey

None Occ

% 95% CI %

Interv
Baseline
None 73.9 72.1–75.6 12
Occasionala 25.6 19.1–32.0 30
Frequentb 17.7 13.0–22.5 16
Total (n) 1,813 386

Con
Baseline
None 71.9 70.0–73.7 12
Occasionala 27.6 20.5–34.6 18
Frequentb 20.2 15.4–25.1 13
Total (n) 1,718 338

a
 Occasional: monthly but not weekly drinking.
b Frequent: at least weekly drinking.
As a whole, the program effect on alcohol-related problem
ehaviors was stronger among boys than among girls. However,
n a separate analysis by gender and age (data not shown), the
rogram was associated to a significant risk reduction among
irls aged �12 years (OR � .31, 95% CI � .13–.74).
Table 3 shows the analysis of transitions between stages of

lcohol use, from baseline to follow-up. Among nondrinkers at
aseline, students from the intervention armweremore likely to
emain nondrinkers (p � 0.12) and less likely to progress toward
requent drinking (p � 0.05) as compared with the controls.
mong occasional drinkers at baseline, students from the inter-
ention arm showed a lower progression toward frequent drink-
ng (p � 0.08) compared with the controls.

Table 4 shows an analysis of the transitions in the reports of
lcohol-related behavioral problems from baseline to follow-up.
mong adolescentswho did not report alcohol-related problems
t baseline, a higher proportion of students from the intervention
rm remained in the same stage (p � .05) and a lower proportion
eported frequent alcohol-related behavioral problems at
ollow-up (p � .05) as compared with the controls.

ttrition

Of the 7,079 students, 78.3% answered their corresponding
8-month follow-up questionnaires (79.3% in the intervention
roup and 77.3% in the control group, a statistically significant

hol-related problem behaviours for students in the intervention group

Alcohol-related problems in the previous 12months

OR 95% CI Program Control OR 95% CI

Yes/No Yes/No

.93 .79–1.09 176/2,615 224/2,494 .78 .63–.98

.95 .75–1.20 82/1,255 106/1,264 .80 .58–1.11

.91 .75–1.11 94/1,357 118/1,230 .75 .55–1.01

.95 .72–1.27 60/363 73/347 .77 .54–1.10

.88 .73–1.07 149/2,118 112/2,227 .73 .56–.95

.94 .80–1.11 150/2,373 191/2,270 .79 .62–1.00

.71 .46–1.10 21/195 28/166 .62 .34–1.11

.97 .80–1.19 85/1,562 92/1,547 .94 .70–1.26

.90 .73–1.11 90/999 126/900 .68 .50–.93

ol drinking, by intervention arm, the EU-Dap Study 2004–2006

la Frequentb Total (n)

95% CI % 95% CI

arm

11.2–13.9 13.6 12.2–15.0 2,334
23.3–36.9 44.3 36.9–51.7 176
11.5–20.7 66.1 60.2–72.0 248

559 2,758
rm

10.8–13.5 16.0 14.5–17.5 2,256
12.5–24.7 53.9 46.0–61.7 156
9.1–17.2 66.7 61.0–72.3 267

623 2,679
f alco
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ifferent retained proportion). As expected, the students who
ropped out were significantly more likely to have higher base-
ine prevalence of past 30-day alcohol use and of problems re-
ated to drinking, compared with students who were retained in
he study. In an analysis of drop-out risk, the interaction terms
etween intervention condition and baseline behaviorswere not
tatistically significant for any variable (data not shown), indicat-
ng that patterns of drop-out were similar across experimental
onditions.
The sensitivity analysis performed using the last observation

arried forward method and the best-case scenario produced
esults in line with the available case analysis. In the worst-case
cenariomost of the point estimateswere still belowunity, albeit
onsiderably attenuated and no longer statistically significant.

iscussion

In this trial, European students who attended a new sub-
tance abuse prevention program in school were less likely to
xperience alcohol-related behavioral problems than students
ttending usual school education.
The overall frequency of alcohol consumption, however, was

ot affected by participation in the curriculum. A previous report
rom this study showed that the program was associated with a
educed frequency of recent episodes of drunkenness [21]. Taken
ogether, these data suggest that the preventive effects of this
urriculum concerned problematic drinking rather than the fre-
uency of consumption.
This lack of effectiveness on consumption of alcoholic bever-

ges was not unexpected, as school-based prevention of alcohol
rinking among adolescents only achieved limited success even
n previous studies [29]. Ellickson suggested a possible explana-
ion to justify the moderate and short-lived effect on alcohol
onsumption in the Project ALERT, a drug prevention curriculum
ormiddle school students recognized as amodel programby the
enter for Substance Abuse Prevention [30]. According to this
nterpretation, the social acceptance of alcohol use may under-
ine curriculummessages to avoid any ormoderate alcohol use,
y far themost frequently statedpurpose of universal prevention
31]. In fact, most adolescents may choose to drink alcohol be-
ause this is part of the daily life in their communities and, for
any youths, in their homes [32]. Consequently, individual-level

able 4
tages of behavior—Baseline to follow-up transitions in the intensity of alcohol-r
004–2006

Alcohol-related problems 18-month follow-up survey

None Y

% 95% CI %

Interv
Baseline
None 94.5 93.6–95.4
Yes, 1 or 2 68.3 56.5–80.2
Yes, �3 70.0 49.4–90.6
Total (n) 2,593 1

Con
Baseline
None 92.8 91.8–93.8
Yes, 1 or 2 68.4 58.0–78.7
Yes, �3 53.9 34.3–73.4
Total (n) 2,469 1
ariables such as skills, beliefs, and intentions may only account p
or a small proportion of the variance in alcohol use among
dolescents [33]. Therefore, in the European countries where
lcohol consumption is deeply rooted in culture and society,
chool-based programsmay need to be combinedwith extracur-
icular, family, and community strategies to produce sustained
ecreases in alcohol consumption among youth. In fact, pro-
rams with positive effects on alcohol consumption, such as the
roject Northland [34] and the Midwestern Prevention Project
35], provided an extensive school- and community-based inter-
ention, much of which was outside the classroom. Such multi-
omponent programs are more demanding and difficult to im-
lement than curricula-only interventions.
Although “Unplugged” was not associated with an overall

ecrease in the frequency of alcohol consumption, baseline non-
rinkers and occasional drinkers in the intervention group pro-
ressed toward frequent consumption less often than controls.
imilar results were obtained in Project Northland, which was
articularly effective among baseline nondrinkers [34].
The preventive effects of the EU-Dap curriculum on problem

ehaviors related to alcohol drinking are in line with previous
eports on advanced substance use, such as drunkenness experi-
nce and marijuana use [21]. A possible explanation of why this
rogram positively affected problem behaviors rather than fre-
uency of alcohol consumption could be that in this age-group
he variability in frequency of alcohol use is very low, because the
ajority of adolescents drink alcohol only on particular occa-
ions (such as parties). In contrast, larger inter-individual varia-
ion may be found concerning heavy occasional alcohol use and
elated behavioral consequences. Ellickson et al. [19] reached
imilar conclusions when they noted that school-based preven-
ion has a greater chance ofmaking inroads on problemdrinking,
less socially acceptable behavior than any or moderate alcohol
se. In fact, the evaluation of the revised Project ALERT’s, where
he emphasis was put on deterring alcohol misuse, yielded re-
ults very similar to ours [19]. Few other studies have extended
he evaluation of middle school drug prevention programs to
nclude behavioral consequences of adolescents’ alcohol use,
mongwhichwere the AlcoholMisuse Prevention Study and the
chool Alcohol Harm Reduction Programme. The first study re-
orted significant reduction of harmful drinking but not of alco-
ol consumption [36]. In the second study [15], the studentswho
articipated in the program consumed 20% less alcohol and ex-

problems in the previous 12 months, by intervention arm, the EU-Dap Study

r 2 Yes, �3 Total (n)

95% CI % 95% CI

arm

3.2–4.7 1.6 1.1–2.0 2,686
8.5–28.2 13.3 4.7–22.0 60
5.5–44.5 5.0 4.8–14.8 20

51 2,766
rm

4.0–5.6 2.4 1.8–3.0 2,587
11.3–29.2 11.4 4.3–18.4 79
9.5–44.3 19.2 3.8–34.7 26

76 2,692
elated

es, 1 o

ention

4.0
18.3
25.0
22
trol a

4.8
20.3
26.9
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ol, than did the comparison group. Moreover, the programwas
articularly effective among early drinkers. This stronger effect
monghigh-risk groups also applies to the revised Project ALERT.
n the EU-Dap study, the estimate of effect size is fairly similar for
aseline nondrinkers and baseline drinkers, but with larger im-
recision for the latter group, because of its small size. However,
he emphasis on components of indicated preventionwas stron-
er in all these previously evaluated programs compared with
Unplugged.” We also found that “Unplugged” was somewhat
ore effective in reducing alcohol-related problem behaviors
mong boys than among girls, consistently with previous find-
ngs from the same study [37]. Theoretical models suggest that
oys aremore influencedby school or community environments,
hereas girls are more influenced by family protective factors
38], which were not strongly emphasized in the EU-Dap curric-
lum. Because we found indications of effectiveness in the
oungest among females, a possible conclusion is that universal
reventive curricula delivered in early adolescence are needed to
chieve sizeable effects among girls.
The EU-Dap trialwas the first school-based prevention trial in

urope that used a standardized curriculum and a standardized
valuation protocol on a large sample size. The wide variety of
chool environments from seven different European socio-
ultural contexts adds weight to our results.
Two limitations of this study should also be noted. First attri-

ion, a common problem in longitudinal studies, was not negli-
ible. However, attrition is unlikely to have undermined the
alidity of our finding. In fact, the absence of significant interac-
ion between intervention condition and baseline behaviors re-
eals that patterns of drop-out were similar across experimental
onditions. Furthermore, a sensitivity analysis did not support
hepossibility of important bias. Self-reported outcome informa-
ion should be aminor concern, because youths’ answers on their
wn drinking behavior in anonymous questionnaires generally
ppear to be highly reliable [39]. In addition, we ensured ano-
ymity by using a self-generated unique identification code.
In conclusion, school-based comprehensive social influence

rograms may have a favorable effect on patterns of alcohol
rinking linked to negative consequences, such as relational and
earning problems, fighting, injuries and hospitalization, which
n turn lead to significant harm both at the individual and at the
ommunity level. Therefore, even moderate effects such as the
nes found in this study may have important long-term popula-
ion health effects [40].
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