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ABSTRACT

Aims The study aimed to evaluate the effectiveness of the government school-based program #Tamojunto2.0, the third
Brazilian version of the European drug prevention program, Unplugged, in preventing the use of alcohol and other drugs.

Design A parallel, two-arm cluster randomized controlled trial was conducted in 205 classes in 73 public schools (37
intervention and 36 control) with a baseline assessment and follow-up after 9 months. Setting Schools in the cities of
São Paulo, Fortaleza and Eusebio in Brazil. Participants A total of 5208 students in the 8th grade with a mean age of
13.2 years (standard deviation = 0.8 years) and an equal gender ratio. Intervention In 2019, the intervention group
attended 12 classes of the program#Tamojunto2.0, under the supervision of a team from theMinistry of Health. The con-
trol group did not receive any intervention to prevent alcohol and drug use.Measurements The primary outcomemea-
sured was prevalence of binge drinking (five or more doses of alcohol in an occasion) within the past month. Secondary
outcomes were prevalence of initiation and use of alcohol, tobacco, inhalants, marijuana and cocaine within the past
month. Findings A statistically significant difference was not found in the prevalence of binge drinking within the past
month between intervention and control groups [odds ratio (OR) = 0.934; 95% confidence interval (CI) = 0.761–1.146].
However, students whowere exposed to the programwere less likely to initiate alcohol use than those in the control group
(OR = 0.782; 95% CI = 0.636–0.961). The Bayes factor for reduction in binge drinking was 0.01, providing evidence in
favor of the null hypothesis for this variable. Conclusions The drug prevention program #Tamojunto 2.0 reduced alco-
hol initiation, but appeared not to reduce past-month binge drinking among 8th grade students in Brazil.
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INTRODUCTION

The global concern regarding negative consequences as-
sociated with adolescent alcohol and drug use is increas-
ing [1]. The literature on the long-term negative
consequences of adolescent-onset drug use on health
and social factors [2], including alterations in the cogni-
tive function [3–5], negative school-related outcomes
[6], mental health problems [7,8] and drug and alcohol
dependence [9,10], is well established. Despite this
knowledge, drug consumption is still highly prevalent
in this population.

A recent surveyconducted inBrazil showed that, among
13–15-year-old students, 55.5% reported a life-time use of
alcoholic beverages, while 9% reported illicit drug use
[11]. As in most European countries, Brazil has witnessed
a trend of decline in alcohol and tobacco consumption
amongadolescents in the past three decades [12]. However,
no decline in illicit drug use was observed [13].

The prevalence rates and consequences of
adolescent drug use warrant the implementation of in-
terventions designed to delay the onset and/or decrease
consumption in this age group [14,15]. Therefore, the
Brazilian Ministry of Health (BMH), in partnership with
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the United Nations Office on Drugs and Crime, imple-
mented Unplugged, an evidence-based and school-based
European drug prevention program, in Brazil.

Previous evaluations of the Unplugged program among
European adolescents revealed its efficacy in reducing epi-
sodes of drunkenness, frequent marijuana use [16], to-
bacco use and drug use [17]. The program is based on
the ‘Comprehensive Social Influence Model’ and has multi-
ple components, including life skills, normative beliefs and
drug information [18,19].

In Brazil, two versions of Unplugged were tested. The
first version, in 2013, was a translation from the European
Drug Addiction Prevention Trial (EU-Dap) version to
Brazilian Portuguese. The results of a non-randomized trial
suggested that the programmay have played a role in a de-
crease in recent marijuana use and binge drinking practice
[20]. In the second version, in 2014 and 2015, after a cul-
tural adaptation was conducted by the BMH team and im-
portant content changes were made in the Unplugged
classes, the program was renamed #Tamojunto [21]. In a
large randomized controlled trial (RCT) to evaluate the ef-
fectiveness of the #Tamojunto version, an iatrogenic effect
on the initiation of alcohol use was found after 9 and
21months of follow-up [22, 23]. The adolescents in the in-
tervention group had a 30% higher risk [95% confidence
interval (CI) = 1.13–1.49] at 9 months [23] and a 13%
higher risk [95% CI = 1.01–1.27] at 21months for alcohol
initiation compared to those in the control group [22].
These unexpected results are attributed to cultural adapta-
tions of the alcohol-related components of the program.
The #Tamojunto version excluded the original Unplugged
components that reinforced non-alcohol use and replaced
them with a harm reduction approach [24].

Based on the negative results found in the #Tamojunto
RCT, a new adaptation of the program, now named
#Tamojunto2.0, was conducted by the BMH with a focus
upon reinstating the original components of the Unplugged
program and removing the components related to harm re-
duction. In this context, and before attempting a national
implementation of the program, we aimed to test if adoles-
cents exposed to the school-based program #Tamojunto
2.0, the third Brazilian version of the European Unplugged,
when compared to the non-exposed adolescents achieved
the following: (1) reduced their prevalence of past-month
binge drinking; (2) delayed the first use of drugs (alcohol,
tobacco, inhalants, marijuana and cocaine); and (3) de-
creased the prevalence of past-month use of drugs (alcohol,
tobacco, inhalants, marijuana and cocaine).

METHODS

Study overview and design

A two-armed, parallel, cluster RCT was conducted with
5208 students to evaluate the effectiveness of the

#Tamojunto2.0 prevention program for adolescents
enrolled into the 8th grade among 73 public schools in
three Brazilian cities (São Paulo, Fortaleza and Eusébio).
The study compared the results of the integration of
#Tamojunto2.0 in the Brazilian school curricula
(intervention condition) to those obtained without the
integration of the program in the usual curricula (i.e. no
prevention program; control condition) in 2019. The
protocol of the present study was published by Sanchez
et al. [25].

The baseline assessment was conducted before imple-
mentation of the program in February and March 2019,
and the follow-up data were collected 9 months after the
baseline assessment in November and December 2019, re-
spectively. The 9-month follow-up period was defined as
such because the school year period in Brazil spans from
February to early December. Data were collected simulta-
neously in the control and intervention schools.

The trial and the pre-registered hypothesis were regis-
tered at the Registro Brasileiro de Ensaios Clínicos [Ministry
of Health Brazilian Register of Clinical Trials (REBEC)] un-
der protocol number RBR-8cnkwq (http://www.
ensaiosclinicos.gov.br/rg/RBR-8cnkwq/). The implementa-
tion and cultural adaptation were responsibilities of the
BMH, while the evaluation was performed by an indepen-
dent team from the university. This study was approved
by the Ethics in Research Committee at the Universidade
Federal de São Paulo (protocol 2.806.30).

Randomization

Two random drawings were conducted by an external col-
laborator (H.C.M.), who has not been involved with the
field. First, a list of eligible schools was retrieved from the
National Institute for Educational Studies and Research
‘Anísio Teixeira’ (INEP), including all schools from each
municipality according to the following inclusion criteria:
(a) must be a public school, (b) have at least one 8th grade
class, (c) had not participated in the previous RCT of the
#Tamojunto and (d) belong to one of the municipalities se-
lected by the federal government. From 388 eligible schools
in the initial list, 70 schools (i.e. based on the sample size
calculation) were selected as the main target schools of
the study, while an extra 70 schools were put on a
waiting-list, to be called in case of no immediate interest
in participating in the study. Both samples were selected
via an algorithm based on atmospheric noise available in
http://www.random.org.

Within both sampling groups (the target group and the
waiting-list group), the random assignment to the arms in-
tervention or control group was conducted using the
Efron’s biased coin, allowing the maintenance of a bal-
anced sample (1 : 1 allocation ratio per municipality) and
is implemented in PASS version 22. Within the
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intervention group, all 8th-grade students participated in
the program #Tamojunto2.0, and the school assigned
one teacher per class to receive training to incorporate
the program in the school curricula. Because of the in-
volvement of the government all schools agreed to partici-
pate, as in the previous study [23]. Three schools put on
hold were invited to participate at a time when three other
schools on the main target list were still deciding whether
or not to participate in the study, indicating that they
would potentially refuse. In the same week, all six of these
schools accepted and, for ethical reasons, we decided to
keep all of them in the study, thus reaching a total of 73
schools (all 70 from the original list and three from the
on-hold list). Consent to participate in the study was ob-
tained from the schools’ directors before randomization,
and from students and parents after randomization.

Study sample

A sample size of at least 3150 adolescents in the control
group and 3150 in the intervention group was distributed
among 35 clusters (schools) with at least 90 subjects in
each arm. This would reach a power of 82% in identifying
a difference between groups of 2.5% for the outcome of
binge drinking in the past month, with an initial preva-
lence of 10%, a significance level of 5% and an intraclass
correlation of 0.005. The PASS version 15.0 program
was used in the cluster sample calculation module in RCTs
for testing two proportions, based on the Donner & Klar
equation [26]. The number of schools in each municipality
was determined to be proportional to the capacity of the
BMH team to supervise the implementation in the inter-
vention schools.

Study intervention

The #Tamojunto2.0 program is a Brazilian Portuguese
translated version of a European school-based program
for substance use prevention named Unplugged, with a dif-
ferent visual identity. TheUnplugged programwas designed
by the EU-Dap group [18] and consists of 12weekly classes,
which uses interactivemethods and lasts for 50minutes on
average. The program includes lessons that provide infor-
mation about drugs, social and interpersonal skills and per-
sonal skills. Each lesson has three to five activities
addressing these topics on drug prevention [18,19]. The
program is applied by trained teachers and guided by stu-
dent and teacher manuals. The teacher’s handbook pro-
vides information concerning each lesson’s procedures,
objectives, required materials, activities to be performed
and tips. Both manuals are open access and are available
in several languages at the website www.eudap.net.

The #Tamojunto2.0 program is the third adapted ver-
sion of the Unplugged program in Brazil. This version,

#Tamojunto2.0, was adapted in 2018 by the BMH team,
who removed the changes made to alcohol use lessons in-
cluded in the previous version (#Tamojunto) and rein-
stated the content of the original Unplugged version, using
a different visual identity (colors and figures). The content
is similar to that of Unplugged, except for removing the
question about heroin in lesson 9 and including a question
about crack cocaine. This study aimed to evaluate the
#Tamojunto2.0 version as proposed by the BMH, with
the same study design that was used to evaluate the
#Tamojunto for an adequate comparison of the results.

The school principals asked 8th grade teachers to ex-
press their interest in delivering the program during their
regular classes. Therefore, teachers of different disciplines
(such as science, mathematics, arts, etc.) applied the pro-
gram to their students and, in this way, they replaced 12
lessons from their regular curriculumwith 12 lessons from
the program. The teachers who implemented the
#Tamojunto2.0 program completed 16 hours of training
conducted by professionals from the BMH. To guarantee
adequate implementation of the program, teachers were
supervised by the coaches from the BMH who had con-
ducted the initial training.

During program implementation, teachers had to
complete a fidelity questionnaire at the end of each class
to monitor the proportion of the program that was
implemented. A total of 67% of the enrolled intervention
classes completed the 12 lessons, varying from full
implementation of all 12 lessons in Eusebio city to 50%
implementation of the 12 lessons in São Paulo city. The
mean number of lessons implemented per class was 8.
Considering that this is an effectiveness study (real-life
scenario) of a governmental program, teachers who felt
overwhelmed or uncomfortable could interrupt the
program implementation.

Study measures

The instrument used for data collection was the same as
that used in the previous RCT of #Tamojunto in Brazil
[23]. It was designed based on the EU-Dap questionnaire,
which was used in the previous effectiveness evaluation
ofUnplugged [27] and translated and adapted into Brazilian
Portuguese [28]. We also added a few questions from the
World Health Organization questionnaire, used in the VI
Brazilian Survey of Drug Use among Students [29], and
from the Brazilian National Survey of School Health
(PENSE) questionnaire, used by the BMH [11].

It included modules regarding the frequency of sub-
stance (i.e. alcohol, tobacco, marijuana, inhalants, cocaine
and crack) use in the past month, past year and life-time.
The questionnaires also gathered socio-demographic data
and factors associated with drug use (normative beliefs;
decision-making skills; knowledge and opinions on drugs;
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refusal skills; psychiatry symptoms and school violence) to
allow the analysis of moderators andmediators, besides the
primary and secondary outcomes. The full description of
the source of each question/scale is described by Sanchez
et al. [25].

The data sets of the two evaluation time-points were in-
tegrated by matching self-generated code using the
Levenshtein algorithm, which can identify similarities be-
tween a set of characteristics [30]. In each assessment, stu-
dents provided a code on the first page of the questionnaire
that involves generating letters and numbers from personal
information, as previously used in other studies that evalu-
ate drug prevention programs. This code allowed the re-
searchers to match individual questionnaires from
different evaluation time-points while providing anonym-
ity and confidentiality of the participants, which is essential
for a study of illicit behavior [31].

To avoid over-reporting drug use, questionnaires that
were positive for life-time use of a fictional drug (named
Holoten and Carpinol) were excluded from the analysis
(35 questionnaires at baseline and 37 at follow-up).

Primary outcome

The primary outcome evaluated was the prevalence of past
30 days (past-month use = yes versus no) of binge drinking
pattern of alcohol consumption. For the assessment of
binge drinking, we asked the question ‘in the past 30 days,
have you drunk five or more doses of alcoholic beverages in
a single occasion’, and provided a chart and figures of the
standard doses that illustrated the following: can of beer,
glass of wine, bottle of ‘ice’ and a shot of vodka/distilled.

Secondary outcomes

The secondary outcomes analysed were the incidence of
first drug use (life-time use = yes versus no) and prevalence
of use in the past 30 days (past-month use = yes versus no)
of the following drugs: alcohol, tobacco, marijuana, inhal-
ants, cocaine and a binge drinking pattern of alcohol con-
sumption. For this assessment, questions such as ‘In the
past month, i.e. in the last 30 days, have you drunk alco-
holic beverages?’ and ‘Have you ever tried marijuana?’
were used.

Statistical analysis

Two different paradigms were used to analyze the effects of
the #Tamojunto2.0 on the use of five different drugs (last
month consumed and initiation): intention-to-treat (ITT)
and complier average causal effect (CACE). For ITT, multi-
ple imputations were performed to deal with the missing
data and, concomitantly, the effect is estimated among all
participants without considering the extent to which they
complied with the treatment requirements. The CACE

involves a mixture modeling methodology [32], which ro-
bustly allows us to estimate the effect of the exposure of
the #Tamojunto2.0 program among those who received
the intervention (i.e. compliers) versus those who would
be potential compliers, but were not exposed to the pro-
gram within the control group for more information about
CACE in the context of cluster RCT [33]. In other words,
compliance can only be observed in those participants
who are randomized to the treatment condition, and can-
not be observed in participants in the control condition
[34]; thus, it is necessary to use mixture modeling to esti-
mate the potential compliers (a latent group) in the control
group for comparison with the actual compliers. Adher-
ence to the program was based on the number of attended
classes wherein those students who attended all 12 classes
were considered compliers, whereas the students who did
not attend all 12 classes were considered non-compliers.
For CACE, one should assume that there is no effect of
treatment for non-compliers, given that non-compliers do
not receive the treatment in either condition (i.e. interven-
tion versus control). This assumption is often referred to as
the exclusion restriction [35], which is likely to hold when
treatment is truly ‘all-or-nothing’, in which compliers re-
ceive 100% of the intervention and non-compliers receive
none. In our study, however, some students did not attend
all 12 classes; thus, we could not directly use the rationale
of ‘all-or-nothing’ and, therefore, bias in the CACE estima-
tion could emerge [36]. Hence, we considered 12 classes
(the full #Tamojunto2.0 program) as both a cut-off and
definition of complier to guarantee a true estimation of
the effect of the #Tamojunto2.0 program and considered
any other amount of exposure as non-adherence, includ-
ing participants who attended seven classes.

Missing data

For both ITT and CACE analyses, multiple imputations of
the missing outcomes in the follow-up were performed, im-
plying that all randomized subjects were analyzed, as sug-
gested by the Consolidated Standards of Reporting Trials
(CONSORT) statements [37]. Multiple imputations were
performed using the Bayes estimation of an unrestricted
variance–covariance model, where all variables in the data
set are assumed as dependent variables. The following var-
iables were included in the imputation step: random alloca-
tion status (control versus intervention), all five
dichotomous baseline and post-intervention measures for
drug use and drug initiation, age, sex, socio-economic sta-
tus (SES) and the number of classes attended. Fifty imputa-
tion data sets were generated and used in the subsequent
analysis using the Rubin [38] method via the maximum
likelihood estimator. In Mplus, the default estimator for di-
chotomous outcomes or ordered-categorical outcome is
weighted least-square with mean and adjusted variance
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which generates prohibit estimates: not a common unity of
measure used in epidemiology. In order to generate the
odds ratio (OR) (a more common metric), we used maxi-
mum likelihood with robust estimator in the pooled phase
of the imputation, where effects of the intervention are the
pooled estimates across the 50 data sets. For each analyzed
outcome, the estimates were always adjusted for sex, age
and SES at baseline assessment.

Dealing with multi-level structure

All the analyses were performed in Mplus version 8.4 [39],
in which the estimator used for all the analysis was the
maximum likelihood with robust standard errors (MLR).
The MLR accounts for the non-independence of the obser-
vation (i.e. adolescents nested in schools), and subse-
quently the standard error was computed, considering
the multi-level structure by command in Mplus called
(TYPE = Complex), as proposed by Asparouhov [40], using
a sandwich estimator [41]. Given the dichotomous out-
comes (drug use in the last month and initiation), logistic
regressions were estimated. The level of significance was
set at 5%.

For the attrition analysis, we compared students whose
data from the two time-points had been matched with stu-
dents who answered only the baseline questionnaire.

Bayes factor

Bayes factor was calculated using the calculator imple-
mented by Dienes & McLatchie [42]. We used a half-
normal distribution (i.e. assuming that the distribution of
the p (population value|theory) is not uniform) and the in-
put parameters coming from the previous RCT [23]. For
the primary outcome (binge drinking) the mean of p (pop-
ulation value|theory) at zero, standard deviation of p (pop-
ulation value|theory) is √6658*0.4525 = 11.668.

RESULTS

Characteristics of the participants

Among the 6993 students enrolled in the 205 classes
from the 73 schools randomized in the study, 5208 an-
swered the baseline questionnaire and 3898 answered
the follow-up questionnaire 9 months after baseline
(resulting in a follow-up rate of 74.8%), as presented in
Fig. 1.

Table 1 presents the characteristics of the students who
participated in the baseline assessment of the RCT of the
#Tamojunto2.0 program. The intervention and control
groups were homogeneous at baseline with respect to
sex, age and socio-economic classification based on the
Associação Brasileira de Empresas de Pesquisa [Brazilian
Association of Research Agencies (ABEP)] scale. The

sample had an even gender ratio, a mean age of 13.2 years
(0.8) and the subjects were from a middle SES.

Descriptive statistics for life-time and alcohol and drug
use within the past month are presented in Table 2. The
most prevalent drug in both the assessments and random-
ization groups is alcohol. Alcohol experimentation
changed from 48% in both groups at baseline to 65% in
the control group and 63% in the intervention group at
the 9-month follow-up.

Outcomes

Table 3 depicts the effects of the #Tamojunto2.0 program
based on the two analytical paradigms (ITT and CACE) re-
garding drug consumption. The only statistically signifi-
cant outcome (also consistent across the two paradigms)
was alcohol initiation (ITT’s OR = 0.780, 95%
CI = 0.631–0.965, P= 0.019), where the odds for subjects
exposed to the #Tamojunto2.0 program to initiate alcohol
consumption is approximately 0.780 (22% lower) for ITT
and 0.707 (30% lower) for CACE, compared with the sub-
jects in the control group. Although not statistically signif-
icant, the direction of the identified association (OR) was
reversed for marijuana and inhalants; that is, while OR
for all other drugs were inferior to 1, in the case of these
two drugs, these values were higher than 1.

When considering adherence to the 12 lessons of the
program (n = 1428 participants), as described in Table 4,
the OR for those students enrolled in classes that received
all 12 lessons is even lower (OR = 0.707, 95%
CI = 0.646–1.440, P = 0.022) when compared with the
students who were in the control group and would behave
as potential compliers if exposed to the #Tamojunto2.0
program. The potential compliers are students who were
not exposed to the #Tamojunto2.0 program; therefore,
compliant behavior was not directly observed in these stu-
dents. Hence, students in the classes where the full pro-
gram was implemented had a 30% lower chance of
initiating alcohol use than those who were not exposed to
any lesson in the program.

Derivation of Bayes factor for the primary outcome
(binge drinking) was 1/100, reinforcing the evidence in fa-
vor of the null hypothesis

Attrition

Attrition analysis showed that drug use was more com-
mon among students not followed up than among stu-
dents followed up. For example, the prevalence of
life-time alcohol use at baseline was 46.8% among the
followed-up students and 54.8% among the not-
followed-up students (P < 0.001). No gender differences
were noted in the attrition analysis; however, older stu-
dents and an increased number of students from the
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control group were lost to follow-up. Further details of
these analyses are presented in Supporting information,
Table S1.

Prediction of adherence

Using the CACE analysis, onemight evaluate the predictors
of adherence at individual-level measures; the only statisti-
cally significant predictor of adherence was observed in
past-month drug use outcome, where the baseline assess-
ment of inhalant use reduced the OR of being adherent
[OR = 0.535 (0.314; 0.914), P = 0.022]. Further details
of these analyses are presented in Supporting information,
Table S2.

DISCUSSION

In this study, we used a cluster RCT to evaluate the effec-
tiveness of a European school-based drug prevention pro-
gram that was implemented in Brazilian schools as part
of a public policy that aims to reduce drug use among ado-
lescents. The results showed that undergoing the
#Tamojunto2.0 program reduces the chances of 8th grade
students initiating alcohol use. This delay in alcohol use
initiation in the intervention group can vary from 22 to
30%, depending on the analysis paradigm approach used
(ITT or CACE, respectively), compared with the subjects of
the control group. However, no effects were found on the
prevention of any other drug initiation or prevalence of
past-month drug use.

Figure 1 Flow-chart of the randomized controlled trial to assess the effect of the drug use prevention program #Tamojunto2.0.
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The positive effect regarding the initiation of alcohol use
is in line with the results of other school-based programs
that are based on life skills training or social influence the-
ory [43–45], especially considering the results obtained in
the study that evaluated the Unplugged program [27].
However, it is important to note that our results are not ex-
actly as expected because, in the Unplugged trial, a reduc-
tion was observed in the prevalence of a recent drunk
episode and marijuana use [16,27]. Nevertheless, it must
be noted that the prevalence of use of all substances in
the European population is much higher than that in the
Brazilian population [46], which facilitates the identifica-
tion of positive effects [47].

In particular, these findings regarding the positive ef-
fect of the #Tamojunto2.0 program on alcohol initiation
are completely opposite from the iatrogenic effect previ-
ously found in the evaluation of the first version of the

#Tamojunto program, and reinforces the main hypothe-
sis on the iatrogenic nature of the previous results, which
suggested inadequacy of the cultural adaptations made in
the alcohol-related components [22,23]. One possible ex-
planation for these opposing results is that the program
was only able to demonstrate positive preventive results
after returning to its original curriculum (student and
teacher manual), especially the components related to
non-use of alcohol by adolescents, that were only re-
placed by the prevention of alcohol intoxication [24].
Another hypothesis is related to the changes made to
the teachers training program. Because of the iatrogenic
results of the previous version of the program, in this
new version teachers were instructed on the importance
of the non-use of alcohol, and they received more
information regarding the harm that alcohol can cause
to adolescents’ brains [48]. It is well known that there

Table 1 Distribution of adolescents who participated in the randomized controlled trial of the #Tamojunto2.0 program at the baseline
according to socio-demographic variables, drug use, bullying and the allocation group, 2019 (n = 5208)

Total (N = 5208) Control group (n = 2368) Intervention group (n = 2840)

N % n % n %

City
São Paulo 2373 45.57 926 39.10 1.447 50.95
Fortaleza 2051 39.38 1022 43.16 1.029 36.23
Eusébio 784 15.05 420 17.74 364 12.82
Gender
Boys 2576 50.06 1140 48.63 1.436 50.06
Girls 2570 49.94 1024 51.37 1.366 49.94
Age (years)
12–14 4645 91.44 2.081 90.16 2.564 208
15–17 535 8.56 227 9.84 92.50 7.5
Mean age (SD) 13.23 ± 0.85 13.28 ± 0.89 13.19 ± 0.81
ABEP score
A (45–100) 179 3.48 71 3.08 108 3.86
B (29–44) 1279 24.84 522 22.21 757 27.05
C (17–28) 2809 54.55 1.304 55.49 1.505 53.77
D/E (1–16) 882 17.13 453 19.28 429 15.33
Mean score (SD) 24.75 ± 9.19 24.16 ± 9.15 25.25 ± 9.19
Life-time drug use
Alcohol 2516 48.80 1149 48.89 1367 48.72
Binge drinking 1106 21.32 523 22.15 583 20.63
Tobacco 614 11.93 304 12.92 310 11.10
Inhalants 1026 20.03 477 20.38 549 19.73
Marijuana 424 8.27 221 9.42 203 7.29
Cocaine 36 0.71 16 0.69 20 0.72
Past-month drug use
Alcohol 1.129 21.88 540 22.96 589 20.98
Binge drinking 786 15.19 386 16.38 400 14.19
Tobacco 155 3.01 82 3.48 73 2.62
Inhalants 210 4.09 108 4.60 102 3.66
Marijuana 167 3.26 95 4.06 72 2.58
Cocaine 12 0.24 7 0.30 5 0.18

a
Socio-economic classification according to ABEP. SD = standard deviation; ABEP = Associação Brasileira de Empresa de Pesquisa (Brazilian Association of
Research Agencies).
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is an improvement in the teachers’ implementation of
the program when they receive qualified technical
support, both in their initial training and throughout
the application of the program [49]. We report that the
RCT for #Tamojunto2.0 was developed to answer to the

BMH if returning to the original content of Unplugged
would mitigate the iatrogenic effects of its previous,
adapted version.

Although the effects observed are limited to a delay of
only 9 months in the initiation of alcohol use and are

Table 2 Distribution of drug use in the last month and initiation of drug use among adolescents who participated in the study to evaluate
the effect of #Tamojunto2.0 at the baseline and at the 9-month follow-up according to the allocation group, 2019

Past-month drug use Drug use initiation

Control group Intervention group Control group Intervention group

n/N % n/N % n/N % n/N %

Baseline Binge drinking 386/2356 16.4 400/2819 14.2 523/2361 22.2 583/2826 20.6
Alcohol 540/2352 23.0 589/2808 21.0 1149/2350 48.9 1367/2806 48.7
Tobacco 82/2355 3.5 73/2786 2.6 304/2253 12.9 310/2792 11.1
Marijuana 95/2342 4.1 72/2788 2.6 221/2347 9.4 203/2783 7.3
Inhalants 108/2346 4.6 102/2788 3.7 477/2340 20.4 549/2782 19.7
Cocaine 7/2333 0.3 5/2773 0.2 16/2334 0.7 20/2769 0.7

9-month follow-up Binge drinking 287/1711 16.8 336/2164 15.5 533/1709 31.2 647/2166 29.9
Alcohol 310/1721 18.0 355/2169 16.4 1125/1719 65.4 1365/2168 63.0
Tobacco 81/1717 4.7 81/2166 3.7 333/1718 19.4 383/2167 17.7
Marijuana 84/1707 4.9 102/2155 4.7 232/1719 13.5 264/2167 12.2
Inhalants 89/1720 5.2 114/2169 5.3 491/1688 29.1 618/2153 28.7
Cocaine 3/1702 0.2 10/2152 0.5 6/1700 0.4 13/2144 0.6

Table 3 Adjusted analysis of the distribution of drug use (use in the last month and initiation of use) among students participating in the
cluster randomized controlled trial of the #Tamojunto2.0 program according to ITT and CACE data analysis paradigm, 2019

Past-month drug use Drug use initiation

n
Odds ratio
#Tamojunto2.0a 95% CI P-value n

Odds ratio
#Tamojunto2.0a 95% CI P-value

Intention-to-
treata

Binge
drinking

5208 0.934 (0.761;
1.146)

0.514 5208 0.940 (0.751;
1.175)

0.585

Alcohol 5208 0.877 (0.690;
1.114)

0.283 5208 0.782 (0.636;
0.961)

0.019

Tobacco 5208 0.832 (0.586;
1.182)

0.306 5208 0.859 (0.671;
1.099)

0.227

Marijuana 5208 1.033 (0.742;
1.439)

0.847 5208 0.946 (0.711;
1.259)

0.705

Inhalants 5208 1.044 (0.795;
1.369)

0.759 5208 0.977 (0.767;
1.244)

0.848

CACEa Binge
drinking

5208 0.892 (0.651;
1.224)

0.480 5208 0.908 (0.644;
1.281)

0.583

Alcohol 5208 0.815 (0.579;
1.148)

0.242 5208 0.707 (0.526;
0.951)

0.022

Tobacco 5208 0.751 (0.457;
1.233)

0.258 5208 0.796 (0.551;
1.149)

0.223

Marijuana 5208 1.067 (0.605;
1.883)

0.822 5208 0.920 (0.582;
1.455)

0.721

Inhalants 5208 1.056 (0.693;
1.610

0.798 5208 0.965 (0.646;
1.440)

0.860

a
Analyses adjusted for sex, age and socio-economic status. CI = confidence interval; CACE = complier average causal effect; ITT = intention-to-treat. Statis-
tically significant result in bold.
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stronger among the subjects that received the complete
program, delaying the initiation of drinking is an impor-
tant goal for prevention efforts [50], as the age at which
a person first drinks is linked with hazardous health
outcomes later in life [51]. Several studies have shown
that this is associated with an increased risk of later alco-
hol use disorders [52], vulnerability to alcohol-related
problems [53–55], alcohol-related injuries [56], binge
drinking pattern among adolescents [57] and alcohol
dependence [58–60].

Nevertheless, we believe that the most important
contribution of this study is the unprecedented use of the
prevention science cycle of adaptation, implementation,
evaluation, re-adaptation, re-implementation and re-eval-
uation of a governmental school-based program. It is im-
portant to highlight that this sequential process, called
‘Feedback Loop’, followed the international standards for
the implementation of prevention programs [61]. The pro-
cess included the first stage of need identification, propos-
ing preventive interventions based on evidence and
rigorous evaluation, and monitoring its implementation
[62]. In Brazil, the process was initiated in 2013 in an at-
tempt by the federal government to invest in the dissemina-
tion of the Unplugged prevention program in Brazilian
schools. A cluster RCT conducted in 2014 and 2015
showed an iatrogenic result for initiation of alcohol use af-
ter 9 [23] and 21 months of follow-up [22].

The Unplugged program was selected by the BMH as
part of the Ministry of Health’s response to the federal Plan
to Combat Crack and Other Drugs (Decree 7637,

8 December 2011) focused on reducing established drug
consumption and preventing future drug use initiation
among Brazilians [23]. At that time, the National Drug
Policy in force in Brazil (Decree 4345, 26 August 2002),
in its article 6, foresaw an emphasis on harm reduction
as a preventive action in the country. In this context, the
content of Unplugged was reviewed to exclude potential
‘war on drugs’ components and reinforce harm reduction
strategies. The cultural adaptation process of Unplugged,
based on the Theory of Diffusion of Innovations, was de-
scribed by Pedroso & Hamman [21], but does not mention
the changes and/or exclusion of contents.

In 2017, the BMHhired external consultants to identify
possible failures in the program’s cultural adaptation pro-
cess. They identified important concerns about the adapta-
tion made in all alcohol-related content in the student’s
manual, especially in lesson number 3, named ‘Choices—
Alcohol, Risk and Protection’, and incorporated harm
reduction discussions in the activities [24]. In 2018, the
program material was modified, returning to the original
Unplugged content, created by the EU-Dap team, and this
trial was designed to test its effectiveness.

Our study has several limitations that are worthy of
mention. The main limitation is the excessive number of
absent students. Indeed, we found that many students
were absent from the classroom during the baseline collec-
tion, based on the number of students listed by the INEP.
However, this pattern of missing data (i.e. since baseline)
was expected, as it occurred in similar studies in Brazilian
public schools [22,23]. Moreover, another study found that

Table 4 Adherence status to 12 classes by students participating in the randomized controlled trial of the program #Tamojunto2.0,
20197

Classes Attended n % % Cumulative

Control group Eusébio Missing 420 100.0 100.0
Fortaleza Missing 1022 100.0 100.0
São Paulo Missing 926 100.0 100.0

Intervention group Eusébio Missing 63 17.3 17.3
12 301 82.7 100.0
Total 364 100.0

Fortaleza Missing 285 27.7 27.7
0 96 9.3 37.0
4 40 3.9 40.9
7 26 2.5 43.4
12 582 56.6 100.0
Total 1029 100.0

São Paulo Missing 319 22.0 22.0
0 397 27.4 49.5
4 147 10.2 59.6
6 21 1.5 61.1
7 18 1.2 62.3
12 545 37.7 100.0
Total 1447 100zz.0
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approximately 20% of registered students are, in fact, regu-
larly absent from public schools [63]. It is worth noting
that loss of data due to follow-up (25%) is a common limi-
tation in longitudinal studies [23,64,65], and the three
missing data techniques that were used converge in terms
of the point estimate and its significance. Additionally, an-
other limitation was the difference in implementation be-
tween the three cities. Most issues associated with the full
program implementation in the intervention classrooms
were from São Paulo, a large urban location. This reveals
the difficulties of universal implementation of programs as
public policy for all Brazilian public schools, considering
that there may be local barriers, such as lack of technical
support throughout the application of the program and
support from school management for the integration of
the program into the school curriculum [66,67]. These is-
sues related to program implementation faced in the
present study reflect the general difficulties already
experienced in previous studies [68]. However, as this is
an effectiveness study this type of occurrence, although
troublesome, has even more relevance as the final results
of the program presented herein realistically simulate its
actual population effect (i.e. what could be expected in
the process of public policy implementation). We have
conducted a process evaluation alongside the present
RCT; although data are not published at this stage, they
will be used in the near future to allow clearer understand-
ing of the issues raised. Another limitation is that the pres-
ent study does not allow us to state whether it was really
the change in content or in the training of teachers that
led to the change in the program’s results. For that, an
experimental design of multiple arms, which included the
comparison of the effect of the two curricula in the same
trial, should have been used.

After reincorporating the original components related
to the non-use of alcohol by adolescents, our results sug-
gest that the drug prevention program #Tamojunto2.0
showed positive results in the prevention of alcohol
use, and demonstrated potential for expansion to the na-
tional level as public policy. It is noteworthy that the ef-
fect was even greater among the classes that received
the complete program, which suggests the need for
monitoring the implementation of the program to guar-
antee the intended results. The results suggest an impor-
tant role of messages of alcohol avoidance in prevention
efforts in middle adolescence. New studies should pro-
pose to compare different preventive strategies in
multi-arm trials to test the hypotheses raised here. Addi-
tionally, this study presents a unique case in Brazil, in
which two large RCTs were conducted to verify the effect
of a program with two different versions, in a continu-
ous and systematic process, whose main purpose was
to provide subsidies for the dissemination of an
evidence-based public prevention policy.

Clinical trial registration

The trial and the pre-registered hypothesis was registered
at the Registro Brasileiro de Ensaios Clínicos [Ministry of
Health Brazilian Register of Clinical Trials (REBEC)]
under protocol number RBR-8cnkwq (http://www.
ensaiosclinicos.gov.br/rg/RBR-8cnkwq/).

Declaration of interests

None.

Acknowledgements

This study was funded by the Brazilian Ministry of Health
(BMH) - Ministério da Saúde - through the TED no. 176/
2017 (co-Principle Investigators: J.J.M. and Z.M.S.). This
project is part of the Research and Innovation grant for
Pesquisas e Inovações em Prevenção de Transtornos
Mentais e Uso de Álcool e Outras Drogas (Prevention of
Mental Health Disorders and Use of Alcohol and other
Drugs,) funded by the BMH (TED no. 176/2017). We espe-
cially thank the school directors, teachers, field
researchers, the team from the BMH and, especially, the
students who participated in the study.

Author contributions

Zila M. Sanchez: Conceptualization; funding acquisition;
methodology; validation; writing-review & editing. Juliana
Y. Valente: Investigation; methodology; writing-original
draft. Patrícia P. Galvão: Data curation; investigation; pro-
ject administration; writing-original draft. Fabiane A
Gubert: Data curation; investigation; project administra-
tion; writing-review & editing. Márcia H. S. Melo: Investi-
gation; methodology; writing-review & editing. Sheila C.
Caetano: Investigation; methodology; writing-review &
editing. Jair J. Mari: Funding acquisition; writing-review
& editing. Hugo Cogo-Moreira: Formal analysis;
methodology; writing-review & editing.

References

1. Degenhardt L., Stockings E., Patton G., Hall W. D.,
Lynskey M. The increasing global health priority of
substance use in young people. Lancet Psychiatry 2016; 3:
251–64. Available at: http://linkinghub.elsevier.com/re-
trieve/pii/S2215036616000134

2. HallW. D., PattonG., Stockings E.,WeierM., LynskeyM., Mor-
ley K. I., et al. Why young people’s substance use matters for
global health. Lancet Psychiatry 2016; 3: 265–79. https://
doi.org/10.1016/S2215-0366(16)00013-4

3. Hughes T. L., Wilsnack S. C., Kantor L. W. The influence of
gender and sexual orientation on alcohol use and
alcohol-related problems: toward a global perspective. Alcohol
Res 2016; 38: 121–32; https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4872607/pdf/arcr-38-1-121.pdf

10 Zila M. Sanchez et al.

© 2020 Society for the Study of Addiction Addiction

http://www.ensaiosclinicos.gov.br/rg/RBR-8cnkwq/
http://www.ensaiosclinicos.gov.br/rg/RBR-8cnkwq/
http://linkinghub.elsevier.com/retrieve/pii/S2215036616000134
http://linkinghub.elsevier.com/retrieve/pii/S2215036616000134
https://doi.org/10.1016/S2215-0366(16)00013-4
https://doi.org/10.1016/S2215-0366(16)00013-4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4872607/pdf/arcr-38-1-121.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4872607/pdf/arcr-38-1-121.pdf


4. Nader D. A., Sanchez Z. M. Effects of regular cannabis use on
neurocognition, brain structure, and function: a systematic
review of findings in adults. Am J Drug Alcohol Abuse 2018;
44: 4–18. https://doi.org/10.1080/00952990.2017.130
6746

5. Lees B., Meredith L. R., Kirkland A. E., Bryant B. E., Squeglia
L. M. Effect of alcohol use on the adolescent brain and behav-
ior. Pharmacol Biochem Behav 2020; 192: 172906. https://
doi.org/10.1016/j.pbb.2020.172906

6. Heradstveit O., Skogen J. C., Hetland J., HysingM. Alcohol and
illicit drug use are important factors for school-related
problems among adolescents. Front Psychol 2017; 8: 1–11.
https://doi.org/10.3389/fpsyg.2017.01023/full

7. James A., James C., Thwaites T. The brain effects of cannabis
in healthy adolescents and in adolescents with schizophrenia:
a systematic review. Psychiatry Res 2013; 214: 181–9; Avail-
able at: http://www.ncbi.nlm.nih.gov/pubmed/24139960

8. Wittchen H.-U., Fröhlich C., Behrendt S., Günther A., Rehm J.,
Zimmermann P., et al. Cannabis use and cannabis use
disorders and their relationship tomental disorders: a 10-year
prospective-longitudinal community study in adolescents.
Drug Alcohol Depend 2007; 88: S60–S70. Available at: http://
linkinghub.elsevier.com/retrieve/pii/S0376871606004844

9. Lopes G. M., Nobrega B. A., Del Prette G., Scivoletto S. Use of
psychoactive substances by adolescents: current panorama.
Rev Bras Psiquiatr 2013; 35: S51–S61.Available at: http://
www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-
44462013000500007&lng=en&nrm=iso&tlng=en

10. Bonomo Y. A., Bowes G., Coffey C., Carlin J. B., Patton G. C.
Teenage drinking and the onset of alcohol dependence: a co-
hort study over seven years. Addiction 2004; 99: 1520–8.
https://doi.org/10.1111/j.1360-0443.2004.00846.x

11. Instituto Brasileiro de Geografia e Estatistica (IBGE) [Brazilian
Institute of Geography and Statistics] Pesquisa Nacional de
Saúde do Escolar 2015. Rio de Janeiro: IBGE, Coordenação de
População e Indicadores Sociais; 2016, p. 132.

12. Sanchez Z. M., Cainelli M., Prado O., Sanudo A., Carlini E. A.,
Nappo S. A., et al. Trends in alcohol and tobacco use among
Brazilian students: 1989 to 2010. Rev Saude Publica 2015;
49: 70.

13. Malta D. C., Machado Í. E., Felisbino-Mendes M., Prado R. R.,
Pinto A. M. S., Oliveira-Campos M., et al. Use of psychoactive
substances among Brazilian adolescents and associated
factors: National School-based Health Survey. Rev Bras
Epidemiol 2018; 21(1): e180004. https://doi.org/10.1590/
1980-549720180004.supl.1

14. National Institute on Drug Abuse (NIDA). Preventing Drug
Use among Children and Adolescents, 2nd edn [internet].
NIH Publication no. 04–4212(A); 2003; 6–17 [last accessed
on December 18th 2020]. Available at: https://www.
drugabuse.gov/sites/default/files/preventingdruguse_2_1.pdf

15. Sloboda Z., Bukoski W. J. Handbook of Drug Abuse Prevention.
New York, NY: Springer; 2006, p. 692.

16. Faggiano F., Galanti M. R., Bohrn K., Burkhart G.,
Vigna-Taglianti F., Cuomo L., et al. The effectiveness of a
school-based substance abuse prevention program: EU-Dap
cluster randomised controlled trial. Prev Med (Baltim) 2008;
47: 537–43. Available at: http://linkinghub.elsevier.com/re-
trieve/pii/S0091743508003435

17. Gabrhelik R., Duncan A., Miovsky M., Furr-Holden C. D. M.,
Stastna L., Jurystova L. ‘Unplugged’: a school-based random-
ized control trial to prevent and reduce adolescent substance
use in the Czech Republic. Drug Alcohol Depend 2012; 124:
79–87.

18. Van Der Kreeft P.,Wiborg G., Galanti M. R., Siliquini R., Bohrn
K., Scatigna M., et al. ‘Unplugged’: a new European school
programme against substance abuse. Drugs Educ Prev Policy
2009; 16: 167–81. https://doi.org/10.1080/09687630701
731189

19. Vadrucci S., Vigna-Taglianti F. D., van der Kreeft P., Vassara
M., Scatigna M., Faggiano F., et al. The theoretical model of
the school-based prevention programme unplugged. Glob
Health Promot 2016; 23: 49–58. https://doi.org/10.1177/
1757975915579800

20. Sanchez Z. M., Sanudo A., Andreoni S., Schneider D., Pereira
A. P. D., Faggiano F. Efficacy evaluation of the school program
unplugged for drug use prevention among Brazilian adoles-
cents. BMC Public Health 2016; 16: 1206. https://doi.org/
10.1186/s12889-016-3877-0

21. Pedroso R. T., Hamann E. M. Adequações do piloto do
programa unplugged#Tamojunto Para promoção à saúde e
prevenção de drogas em escolas brasileiras [Adaptations of
the pilot of theUnplugged # Tamojunto program for health pro-
motion and drug prevention in Brazilian schools]. Cien Saude
Colet 2019; 24: 371–81. Available at: http://www.scielo.br/
scielo.php?script=sci_arttext&pid=S1413-
81232019000200371&tlng=pt

22. Sanchez Z. M., Valente J. Y., Sanudo A., Pereira A. P. D.,
Schneider D. R., Andreoni S. Effectiveness evaluation of the
school-based drug prevention program #Tamojunto in Brazil:
21-month follow-up of a randomized controlled trial. Int J
Drug Policy 2018; 60: 10–7.Available at: https://linkinghub.
elsevier.com/retrieve/pii/S0955395918301944

23. Sanchez Z. M., Valente J. Y., Sanudo A., Pereira A. P. D., Cruz
J. I., Schneider D., et al. The #Tamojunto drug prevention pro-
gram in Brazilian schools: a randomized controlled trial. Prev
Sci 2017; 18: 772–82. https://doi.org/10.1007/s11121-
017-0770-8

24. Madruga C. S., Cordeiro Q. Prenvetion Programs
implementend by the BrazilianMinistry of Health: concerning
about expansion potential [Programas de Prevenção
implantados pelo Ministério da Saúde: Considerações quanto
ao potencial de expansão] -. In: Drug Use Prevention in Brazil-
[Prevenção ao Uso de Drogas no Brasil]. Brasília:
Ministério da Saúde, Universidade Federal de São Paulo;
2018, pp. 223–267.

25. Sanchez Z. M., Valente J. Y., Pereira A. P. D., Cogo-Moreira H.,
Melo M. H. S., Caetano S. C., et al. Effectiveness evaluation of
the school-based drug prevention program #Tamojunto2.0:
protocol of a cluster randomized controlled trial. BMC Public
Health 2019; 19: 750. https://doi.org/10.1186/s12889-
019-7090-9

26. Donner A., Klar N. Design and Analysis of Cluster Randomiza-
tion Trials in Health Research, 1st edn. Hoboken, NJ: Wiley;
2010, p. 194.

27. Faggiano F., Vigna-Taglianti F., Burkhart G., Bohrn K.,
Cuomo L., Gregori D., et al. The effectiveness of a
school-based substance abuse prevention program: 18-
month follow-up of the EU-dap cluster randomized con-
trolled trial. Drug Alcohol Depend 2010; 108: 56–64.
Available at: http://linkinghub.elsevier.com/retrieve/pii/
S0376871609004384

28. Cainelli de Oliveira Prado M., Schneider D. R., Sañudo A.,
Pereira A. P. D., Horr J. F., Sanchez Z. M. Transcultural adap-
tation of questionnaire to evaluate drug use among students:
the use of the EU-dap European questionnaire in Brazil. Subst
Use Misuse 2016; 51: 449–58. https://doi.org/10.3109/
10826084.2015.1117108

Effectiveness evaluation of Tamojunto2.0 11

© 2020 Society for the Study of Addiction Addiction

https://doi.org/10.1080/00952990.2017.1306746
https://doi.org/10.1080/00952990.2017.1306746
https://doi.org/10.1016/j.pbb.2020.172906
https://doi.org/10.1016/j.pbb.2020.172906
https://doi.org/10.3389/fpsyg.2017.01023/full
http://www.ncbi.nlm.nih.gov/pubmed/24139960
http://linkinghub.elsevier.com/retrieve/pii/S0376871606004844
http://linkinghub.elsevier.com/retrieve/pii/S0376871606004844
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1516-44462013000500007%26lng=en%26nrm=iso%26tlng=en
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1516-44462013000500007%26lng=en%26nrm=iso%26tlng=en
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1516-44462013000500007%26lng=en%26nrm=iso%26tlng=en
https://doi.org/10.1111/j.1360-0443.2004.00846.x
https://doi.org/10.1590/1980-549720180004.supl.1
https://doi.org/10.1590/1980-549720180004.supl.1
https://www.drugabuse.gov/sites/default/files/preventingdruguse_2_1.pdf
https://www.drugabuse.gov/sites/default/files/preventingdruguse_2_1.pdf
http://linkinghub.elsevier.com/retrieve/pii/S0091743508003435
http://linkinghub.elsevier.com/retrieve/pii/S0091743508003435
https://doi.org/10.1080/09687630701731189
https://doi.org/10.1080/09687630701731189
https://doi.org/10.1177/1757975915579800
https://doi.org/10.1177/1757975915579800
https://doi.org/10.1186/s12889-016-3877-0
https://doi.org/10.1186/s12889-016-3877-0
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1413-81232019000200371%26tlng=pt
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1413-81232019000200371%26tlng=pt
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1413-81232019000200371%26tlng=pt
https://linkinghub.elsevier.com/retrieve/pii/S0955395918301944
https://linkinghub.elsevier.com/retrieve/pii/S0955395918301944
https://doi.org/10.1007/s11121-017-0770-8
https://doi.org/10.1007/s11121-017-0770-8
https://doi.org/10.1186/s12889-019-7090-9
https://doi.org/10.1186/s12889-019-7090-9
http://linkinghub.elsevier.com/retrieve/pii/S0376871609004384
http://linkinghub.elsevier.com/retrieve/pii/S0376871609004384
https://doi.org/10.3109/10826084.2015.1117108
https://doi.org/10.3109/10826084.2015.1117108


29. de Carlini E. L., Noto A. R., van der Sanchez Z., de Carlini
C. M., Locatelli D. P., Abeid L. R., et al. VI National Survey on
Drug Use among Middle and High School Students in Public and
Private Schools in the 27 Brazilian Capitals [VI Levantamento
nacional sobre o consumo de drogas psicotrópicas entre estudantes
do ensino fundamental e médio das redes pública e privada de
ensino nas 27 capitais brasileiras], Vol. 1. Brasília: SENAD—
Secretaria Nacional de Políticas sobre Drogas; 2010, p. 503.

30. Levenshtein V. Binary codes capable of correcting deletions,
insertions and reversals. SSSR DAN, editor. Dokl Akad Nauk
SSSR 1965; 163: 845–8.

31. Galanti M. R., Siliquini R., Cuomo L., Melero J. C., Panella M.,
Faggiano F. Testing anonymous link procedures for follow-up
of adolescents in a school-based trial: the EU-DAP pilot study.
Prev Med 2007; 44: 174–7.

32. Imbens G. W., Rubin D. B. Estimating outcome distributions
for compliers in instrumental variables models. Rev Econ Stud
1997; 64: 555–74. https://doi.org/10.2307/2971731

33. Jo B., Asparouhov T., Muthén B. O. Intention-to-treat analysis
in cluster randomized trials with noncompliance. Stat Med
2008; 27: 5565–77. https://doi.org/10.1002/sim.3370

34. Peugh J. L., Strotman D., McGrady M., Rausch J.,
Kashikar-Zuck S. Beyond intent to treat (ITT): a complier
average causal effect (CACE) estimation primer. J School
Psychol 2017; 60: 7–24. https://doi.org/10.1016/j.
jsp.2015.12.006

35. Angrist J. D., Imbens G.W., Rubin D. B. Identification of causal
effects using instrumental variables. J Am Stat Assoc 1996;
91: 444. https://www.jstor.org/stable/2291633?origin=
crossref

36. Jo B. Estimation of intervention effects with noncompliance:
alternative model specifications. J Educ Behav Stat 2002; 27:
385–409. https://doi.org/10.3102/10769986027004385

37. Schulz K. F., Altman D. G., Moher D. CONSORT 2010 state-
ment: updated guidelines for reporting parallel group
randomised trials. J Clin Epidemiol 2010; 63: 834–40.
https://doi.org/10.1016/j.jclinepi.2010.02.005

38. Rubin D. Multiple Imputation for Nonresponse in Surveys. New
York: John Wiley & Sons, Ltd; 1987.

39. Muthén LK, Muthén BO. Mplus Version 8. Base Program and
Combination Add-On (64-Bit). Los Angeles, CA: Muthén &
Muthén; 2017.

40. Asparouhov T. Sampling weights in latent variable modeling.
Struct Equ Model 2005; 12: 368–90.

41. Asparouhov T. General multi-level modeling with sampling
weights. Commun Stat Theory Methods 2006; 35: 439–60.
Available at: http://search.ebscohost.com.ezproxy.lancs.ac.
uk/login.aspx?direct=true&db=buh&AN=19978131&site=
ehost-live%7D

42. Dienes Z., Mclatchie N. Four reasons to prefer Bayesian
analyses over significance testing. Psychon Bull Rev 2018;
25: 207–18. https://doi.org/10.3758/s13423-017-1266-z

43. Cuijpers P. Effective ingredients of school-based drug
prevention programs. Addict Behav 2002; 27: 1009–23.
Available at: https://linkinghub.elsevier.com/retrieve/pii/
S0306460302002952

44. Foxcroft D. R., Tsertsvadze A. Universal alcohol misuse pre-
vention programmes for children and adolescents: Cochrane
Systematic Reviews. Perspect Public Health 2012; 132:
128–34. https://doi.org/10.1177/1757913912443487

45. Griffin K. W., Botvin G. J. Evidence-based interventions
for preventing substance use disorders in adolescents.
Child Adolesc Psychiatr Clin N Am 2010 Jul; 19: 505–26.

Available at: http://linkinghub.elsevier.com/retrieve/pii/
S1056499310000210

46. European School Survey Project on Alcohol and Other
Drugs (ESPAD) ESPAD Report 2015: Results from the
European School Survey Project on Alcohol and Other Drugs.
Luxembourg: Publications Office of the European Union;
2016, p. 104.

47. Strøm H. K., Adolfsen F., Fossum S., Kaiser S., Martinussen M.
Effectiveness of school-based preventive interventions on ado-
lescent alcohol use: a meta-analysis of randomized controlled
trials. Subst Abuse Treat Prev Policy 2014; 9: 48. https://doi.
org/10.1186/1747-597X-9-48

48. Breyer J, Winters K. Adolescent Brain Development:
Implications For Drug Use Prevention [internet]. Center for
Substance Abuse Research, Department of Psychiatry,
University of Minnesota 2015, p. 8 [acessed on Dec 18th
2020]. Available at: http://www.mentorfoundation.org

49. Bradshaw C. P., Pas E. T. A statewide scale up of positive be-
havioral interventions and supports: a description of the
development of Systems of Support and Analysis of adoption
and implementation. School Psych Rev 2011; 40.

50. Guttmannova K., Bailey J. A., Hill K. G., Lee J. O., Hawkins J.
D., Woods M. L., et al. Sensitive periods for adolescent alcohol
use initiation: predicting the lifetime occurrence and
chronicity of alcohol problems in adulthood. J Stud Alcohol
Drugs 2011; 72: 221–31. https://doi.org/10.15288/
jsad.2011.72.221

51. Pitkänen T., Kokko K., Lyyra A. L., Pulkkinen L. A
developmental approach to alcohol drinking behaviour in
adulthood: a follow-up study from age 8 to age 42. Addiction
2008; 103: 48–68.

52. Newton-Howes G., Boden J. M. Relation between age of first
drinking and mental health and alcohol and drug disorders
in adulthood: evidence from a 35-year cohort study. Addiction
2016; 111: 637–44. https://doi.org/10.1111/add.13230

53. Buchmann A. F., Schmid B., Blomeyer D., Becker K., Treutlein
J., Zimmermann U. S., et al. Impact of age at first drink on vul-
nerability to alcohol-related problems: testing the marker
hypothesis in a prospective study of young adults. J Psychiatr
Res 2009; 43: 1205–12. Available at: http://linkinghub.
elsevier.com/retrieve/pii/S0022395609000508

54. Kim M. J., Mason W. A., Herrenkohl T. I., Catalano R. F.,
Toumbourou J. W., Hemphill S. A. Influence of early onset of
alcohol use on the development of adolescent alcohol prob-
lems: a longitudinal binational study. Prev Sci 2017; 18(1):
1–11. https://doi.org/10.1007/s11121-016-0710-z

55. Liang W., Chikritzhs T. Age at first use of alcohol predicts the
risk of heavy alcohol use in early adulthood: a longitudinal
study in the United States. Int J Drug Policy 2015; 26:
131–4. https://doi.org/10.1016/j.drugpo.2014.07.001

56. Hingson R. W., Zha W. Age of drinking onset, alcohol use dis-
orders, frequent heavy drinking, and unintentionally injuring
oneself and others after drinking. Pediatrics 2009; 123:
1477–84.

57. Sanchez Z. M., Locatelli D. P., Noto A. R., Martins S. S. Binge
drinking among Brazilian students: a gradient of association
with socioeconomic status in five geo-economic regions. Drug
Alcohol Depend 2013 Jan; 127: 87–93. https://doi.org/
10.1016/j.drugalcdep.2012.06.018

58. Chatterjee K., Dwivedi A. K., Singh R. Age at first drink and
severity of alcohol dependence. Med J Armed Forces India
2019; 160(7): 739–46. https://doi.org/10.1016/j.mjafi.
2019.05.003

12 Zila M. Sanchez et al.

© 2020 Society for the Study of Addiction Addiction

https://doi.org/10.2307/2971731
https://doi.org/10.1002/sim.3370
https://doi.org/10.1016/j.jsp.2015.12.006
https://doi.org/10.1016/j.jsp.2015.12.006
https://www.jstor.org/stable/2291633?origin=crossref
https://www.jstor.org/stable/2291633?origin=crossref
https://doi.org/10.3102/10769986027004385
https://doi.org/10.1016/j.jclinepi.2010.02.005
http://search.ebscohost.com.ezproxy.lancs.ac.uk/login.aspx?direct=true%26db=buh%26AN=19978131%26site=ehost-live%7D
http://search.ebscohost.com.ezproxy.lancs.ac.uk/login.aspx?direct=true%26db=buh%26AN=19978131%26site=ehost-live%7D
http://search.ebscohost.com.ezproxy.lancs.ac.uk/login.aspx?direct=true%26db=buh%26AN=19978131%26site=ehost-live%7D
https://doi.org/10.3758/s13423-017-1266-z
https://linkinghub.elsevier.com/retrieve/pii/S0306460302002952
https://linkinghub.elsevier.com/retrieve/pii/S0306460302002952
https://doi.org/10.1177/1757913912443487
http://linkinghub.elsevier.com/retrieve/pii/S1056499310000210
http://linkinghub.elsevier.com/retrieve/pii/S1056499310000210
https://doi.org/10.1186/1747-597X-9-48
https://doi.org/10.1186/1747-597X-9-48
http://www.mentorfoundation.org
https://doi.org/10.15288/jsad.2011.72.221
https://doi.org/10.15288/jsad.2011.72.221
https://doi.org/10.1111/add.13230
http://linkinghub.elsevier.com/retrieve/pii/S0022395609000508
http://linkinghub.elsevier.com/retrieve/pii/S0022395609000508
https://doi.org/10.1007/s11121-016-0710-z
https://doi.org/10.1016/j.drugpo.2014.07.001
https://doi.org/10.1016/j.drugalcdep.2012.06.018
https://doi.org/10.1016/j.drugalcdep.2012.06.018
https://doi.org/10.1016/j.mjafi.2019.05.003
https://doi.org/10.1016/j.mjafi.2019.05.003


59. Grant B. F., Dawson D. A. Age at onset of alcohol use and its
association with DSM-IV alcohol abuse and dependence: re-
sults from the national longitudinal alcohol epidemiologic
survey. J Subst Abuse 1997; 9: 103–10.

60. Hingson R.W., Heeren T., Winter M. R. Age at drinking onset
and alcohol dependence: age at onset, duration, and severity.
Arch Pediatr Adolesc Med 2006; 160: 739–46. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16818840%
5Cnhttp://archpedi.jamanetwork.com/data/Journals/PEDS/
5094/poa60009_739_746.pdf

61. Eddy J. M., Smith P., Brown C. H., Reid J. B. A survey of
prevention science training: implications for educating the
next generation. Prev Sci 2005; 6: 59–71. https://doi.org/
10.1007/s11121-005-1253-x

62. United Nations Office on Drugs and Crime (UNODC) Interna-
tional Standards on Drug Use Prevention. Vienna: UNODC;
2015, pp. 1–30.

63. Penna G. Pesquisa Nacional de Saúde do escolar (PeNSE)
[Public Health Science]. Cien Saude Colet 2010; 15:
3006–3006. Available at: http://www.scielo.br/scielo.php?
script=sci_arttext&pid=S1413-
81232010000800001&lng=pt&tlng=pt

64. Ariza C., Pérez A., Sánchez-Martínez F., Diéguez M., Espelt A.,
Pasarín M. I., et al. Evaluation of the effectiveness of a
school-based cannabis prevention program. Drug Alcohol De-
pend 2013; 132: 257–64. https://doi.org/10.1016/j.
drugalcdep.2013.02.012

65. Newton N. C., Teesson M., Vogl L. E., Andrews G.
Internet-based prevention for alcohol and cannabis use: final
results of the climate schools course. Addiction 2010; 105:
749–59.

66. Horner R. H., Sugai G., Fixsen D. L. Implementing effective ed-
ucational practices at scales of social importance. Clin Child
Fam Psychol Rev 2017; 20: 25–35.

67. Lochman J. E., Dishion T. J., Powell N. P., Boxmeyer C. L., Qu L.,
Sallee M. Evidence-based preventive intervention for
preadolescent aggressive children: one-year outcomes
following randomization to group versus individual delivery.
J Consult Clin Psychol 2015; 83: 728–35. https://doi.org/
10.1037/ccp0000030

68. Medeiros P. F. P., Cruz J. I., Schneider D., Sanudo A., Sanchez
Z. M. Process evaluation of the implementation of the
unplugged program for drug use prevention in Brazilian
schools. Subst Abuse Treat Prev Policy 2017; 11: 2.

Supporting Information

Additional supporting information may be found online in
the Supporting Information section at the end of the
article.

Table S1 Distribution of sociodemographic variables and
drug consumption patterns among students linked and in-
cluded in the longitudinal analysis (hyperlinked) and those
lost to follow-up (not hyperlinked). Attrition analysis for co-
variates (N = 5208).
Table S2 Prediction of the covariates on the latent categor-
ical variable adherence on odds ratio.

Effectiveness evaluation of Tamojunto2.0 13

© 2020 Society for the Study of Addiction Addiction

http://www.ncbi.nlm.nih.gov/pubmed/16818840%5Cnhttp://archpedi.jamanetwork.com/data/Journals/PEDS/5094/poa60009_739_746.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16818840%5Cnhttp://archpedi.jamanetwork.com/data/Journals/PEDS/5094/poa60009_739_746.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16818840%5Cnhttp://archpedi.jamanetwork.com/data/Journals/PEDS/5094/poa60009_739_746.pdf
https://doi.org/10.1007/s11121-005-1253-x
https://doi.org/10.1007/s11121-005-1253-x
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1413-81232010000800001%26lng=pt%26tlng=pt
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1413-81232010000800001%26lng=pt%26tlng=pt
http://www.scielo.br/scielo.php?script=sci_arttext%26pid=S1413-81232010000800001%26lng=pt%26tlng=pt
https://doi.org/10.1016/j.drugalcdep.2013.02.012
https://doi.org/10.1016/j.drugalcdep.2013.02.012
https://doi.org/10.1037/ccp0000030
https://doi.org/10.1037/ccp0000030

