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Abstract

Background

Substance use is highly prevalent among Chilean adolescents, and the damage it causes at

the neurobiological, psychological, and social levels is known. However, there are no vali-

dated screening instruments that also assess risk and protective factors for this population

in Chile, which is essential for evaluating future prevention interventions.

Objective

To determine the psychometric properties of the European Drug Addiction Prevention Trial

Questionnaire (EU-Dap) questionnaire.

Methods

A cross-sectional study was carried out in 13 schools in the city of Santiago de Chile. The

sample included 2261 adolescents ranging from 10 to 14 years old. Linguistic and cultural

adaptation was assessed using focus groups with adolescents, the construct validity was

evaluated using confirmatory factor analysis, and measures of its reliability were also deter-

mined. Furthermore, the associations regarding risk and protective factors with substance

use were explored.

Results

Substance use questions were well understood and seemed to adequately capture the con-

sumption of different drugs. Regarding the subscales of risk and protective factors, the
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analyses showed that most subscales had good psychometric properties, and few needed

some degree of improvement (e.g., some items were removed). After the changes, most

final subscales had good or adequate goodness of fit adjustments and good or acceptable

internal consistency. Finally, the main associated factors with the substance use outcomes

were: future substance use and school bonding for tobacco use; negative beliefs about alco-

hol, future substance use, school bonding and refusal skills for alcohol use; and negative

beliefs about marihuana, positive attitudes towards drugs, risk perception, and

substance abuse index for marihuana use. Normative beliefs increased the risk for all sub-

stances use.

Conclusions

The current findings suggest that the EU-Dap is a valid and reliable instrument, and it may

help to evaluate the effectiveness of drug use prevention interventions.

Introduction

Most adults with substance abuse disorders started substance use during adolescence, and it is

known that the earlier life consumption begins, the greater the risk of dependence in the future

[1, 2]. This is partly because crucial brain development changes that affect cognitive, behav-

ioral, and mood functions occur during adolescence [3–6].

Substance use and mental disorders are among the main contributors to disease among

children and adolescents in the Americas region, representing 5.2% of the disability-adjusted

life years (DALYs) and 17.2% of the years lived with a disability (YLD) in the population from

0 to 14 years.

In 2015, Chile led this region in tobacco use in the last month among adolescents in second-

ary education, reaching a prevalence of 23.7% [7]. Regarding the prevalence of marijuana use

in the previous year among adolescents in secondary education, Chile also led with 32.8% [7].

It should be noted that this last indicator has doubled over the previous two decades from

14.8% in 2001 to 30.9% in 2017 [8]. Regarding the prevalence of alcohol use in the last month

among secondary school adolescents, it has remained relatively stable in the previous two

decades, being 38.9% in 2011 and 31.1% in 2017 [8].

Substance use among adolescents has been associated with the onset of psychiatric disor-

ders such as depression and anxiety disorders [9, 10], in addition to dependency and substance

abuse [10, 11]. That is why in Chile, since 2017, the state has legislated the Explicit Health

Guarantee (GES) for the Harmful Use and Dependence of Alcohol and Other Drugs for people

under 20 years old. The law grants a set of benefits for the treatment and follow-up of alcohol

and drug abuse, and it has covered a total of 24,589 cases up to December 2019 [12].

Overall, substance use has a significant economic impact in Chile. For example, in 2019, the

costs of only the GES benefits were $319,714,800. In addition, approximately $899,388 is spent

annually on hospitalization for alcohol and drug detoxification in adolescents. This figure is

estimated using the data for the average cost per day of hospitalization, which is $45 in the year

2020 [13]; the average number of days of stay for mental and behavioral disorders due to the

use of psychoactive substances, which is 17.2 days in the year 2017; and a total of 1162 dis-

charges of adolescents ranging from 10 to 19 years of age in that same year [14].

In order to prevent substance use and its consequences, several school-based programs

have been evaluated worldwide [15]. For instance, programs such as “Life Skills Training”,
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“Project Towards No Drug Abuse (TND)”, and “All Stars” can delay or prevent adolescent

tobacco, alcohol, and cannabis use [15, 16]. In particular, one of the most known preventive

programs is the Unplugged program, which has been shown to be effective in seven European

countries [17–19] and highlighted as one of the best preventive programs in the world in

recent systematic reviews [16, 20].

To assess the prevalence of substance misuse, screen this problem among adolescents, and

evaluate the effectiveness of preventive interventions [20], it is necessary to have validated and

reliable instruments. Worldwide, several questionnaires have been used and validated for

these purposes, such as “The Car, Relax, Alone, Forget, Family/friends, and Trouble question-

naire” (CRAFFT) [21], “Alcohol Use Disorders Identification Test” (AUDIT) [22], and The

Cannabis Use Problems Identification Test (CUPIT) [23]. However, most of these instruments

have been used for specific substance use (e.g., AUDIT for alcohol use; and CUPIT for canna-

bis use) and have not been validated in a population of early adolescents, particularly in Chile.

For instance, one Chilean study [24] conducted the validation of the AUDIT, created and dis-

seminated by the World Health Organization (WHO) [22]. The study reported satisfactory

psychometric properties; however, it did not include early adolescents [24]. On the other

hand, we can mention the Chilean governmental efforts performed by the National Service for

the Prevention and Rehabilitation of Drugs and Alcohol (SENDA), which has implemented its

questionnaire every two years since 1995 in the “National Study of School Population in

Chile”. Unfortunately, there are no validation studies of this instrument or evaluation of the

effectiveness of government programs using this questionnaire.

Other instruments have been associated with the evaluation of prevention programs. Two

of the most effective programs, the LifeSkills Training program [15] and the Unplugged pro-

gram [16], have used their own questionnaires to assess the effectiveness of the interventions.

Regarding Unplugged, this program has a self-reported instrument called the “European Drug

Addiction Prevention Trial Questionnaire” (EU-Dap), which evaluates substance use and sev-

eral risk and protective factors among adolescents. The intended structure of this question-

naire includes a total of 16 subscales (personal communication with authors), measuring risk

or protective factors for substance use among adolescents. The assessment of risk and protec-

tive factors allows exploring the mediating factors of the effectiveness of an intervention. For

instance, in Europe, it was found that normative beliefs, positive attitudes towards drugs, and

refusal skills mediated the intervention effects on tobacco and alcohol use among adolescents

[25]. The EU-Dap questionnaire has been widely used in Europe [26], and there is only one

validation study, conducted in Brazil [27], where the Unplugged prevention program

(“#Tamojunto”) has also been evaluated [28]. This validation was mainly focused on transla-

tion and cultural adaptation, with no exploration of its structure of items. Additionally, they

had high nonresponse rates, especially in the last questions of the questionnaire, reaching up

to 47% of missing data, and low consistency of the questions on drug use (Kappa: 0.40–0.59)

and risk and protective factors (Kappa: 0.20–0.39). In sum, no previous studies have assessed

the internal structure of the scales included in the EU-Dap questionnaire.

Overall, it is crucial to have validated instruments to assess preventive interventions. Addi-

tionally, the validation process must be performed in a sample with similar features regarding

age and cultural context to the population where the intervention is planned to be imple-

mented [29, 30].

We are conducting a large study to assess the effectiveness of the culturally adapted

Unplugged program in Chile (known as “Yo Sé Lo Que Quiero” [“I Know What I Want”]). In

order to obtain robust results from this evaluation, we need to have a validated instrument;

therefore, we decided to use the same questionnaire as in Europe and Brazil to perform future

comparisons between countries. Thus, the aims of this study were the following: (1) culturally
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adapt the EU-Dap questionnaire to early adolescents in Chile, (2) assess the validity of the

internal factor structure of the subscales contained in the questionnaire evaluating risk and

protective factors, (3) assess the reliability of these subscales and (4) assess the possible rela-

tionships between all risk and protective factors and substance abuse measured by the

questionnaire.

Materials and methods

Study design

Two studies were conducted in this validation. Study 1 refers to the linguistic and cultural

adaptation of the questionnaire and a pilot study of the understanding of the questions in a

small group of adolescents attending 5th to 8th grades. Study 2 refers to a cross-sectional study

conducted in a large sample of students attending the same grades, aiming to assess the psy-

chometric properties of the instrument.

Study 1

Linguistic and cultural adaptation of the EU-Dap questionnaire. For the study, a cultural

adaptation was made based on the Spanish version of the EU-Dap questionnaire, where Spanish

idioms and words that are not used in Chile were changed. Additionally, the English version

was used along with the Spanish version to better understand the meaning of each of the ques-

tions to avoid potential cultural adaptations present in the Spanish version used in Spain. It is

worth mentioning that the original author of the EU-Dap questionnaire gave us permission to

use and modify the original questionnaire in the context of this cultural adaptation.

The resulting questionnaire was piloted in one class per level (the total number of students

was 140, including 36 5th grade students, 36 6th grade students, 33 7th grade students, and 35

8th grade students), from one school representing the middle-income status, and it was

selected for convenience. Later, two focus groups were subsequently held inviting students

who previously answered the questionnaire, as described above: the first focus group included

5th and 6th graders and the second, 7th and 8th graders. Regarding the selection of the partici-

pants in each focus group, six students per class were randomly selected (a total of 12 students

participated in each focus group); and there were equal proportions of males and females. The

purpose of these focus groups was to assess in-depth the understanding and wording of the

questions included in the questionnaire. The qualitative data analysis of the focus groups was

evaluated by content analysis and Grounded Theory [31].

Study 2

Setting and sample. This study is part of a large research project aiming to assess the

effectiveness of the “Yo Sé Lo Que Quiero” (Unplugged) in Chile through a cluster random-

ized controlled trial (cRCT), registered at ClinicalTrials.gov, under the identifier

NCT04236999. The program will be implemented among 6th and 7th graders. In this cRCT,

the baseline assessment will be carried out when the students are attending 5th and 6th grades;

then when the intervention is completed (that is, students will be in 6th and 7th grades); and,

finally, 12 months after the intervention (that is, when students will be in 7th and 8th grades).

For this reason, the questionnaire validation was designed to evaluate the psychometric prop-

erties of the instrument for the entire age group that could answer the questionnaire during

the cRCT, that is, 5th to 8th grade students (ages 10–14). It is worth mentioning that the enrol-

ment process of the validation study is completely independent of the cRCT. Therefore, the

selected schools for each study will be different.
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Sample size. Different criteria have been suggested to calculate the sample size for this

kind of study [32]. A rule of thumb has been considered that the minimum number of subjects

per item should be between 5 and 20 subjects [33]. We decided to use the middle point of this

range (12.5:1). Since the questionnaire to be validated had a total of 174 items, at least 2,175

subjects would be required. Due to a potential response rate of 50–60% in this kind of investi-

gation [34], we expected to recruit between 13 and 14 schools, considering an average of two

classes per grade and 30 students per class. This resulted in a potential sample size between

3,120 and 3,360. For practical reasons, such as access to schools and prior relationship between

schools and research team, the sampling procedure chosen was by convenience. To estimate

the statistical power of the resulting sample size, the calculation of the effect size of the associa-

tion between refusal skills (one of the independent variables included in the questionnaire)

and alcohol use in the last 30 days (dependent variable) was performed.

Recruitment. The educational system in Chile is structured into three types of primary and

secondary schools: 1) public fully state-funded schools (44.6% of students attend these schools); 2)

subsidized schools, which are administered by private nonprofit organizations, which also receive

state funds (49.5%); 3) and private schools, which are administered by private organizations

(either nonprofit or for-profit), and they do not receive state funds (5.9%) [35]. Regarding school

composition in Chile, schools may be single-sex (3.9%) or mixed-sex (96,1%) [36].

The eligible schools for this validation study were all located in Santiago, Chile. Inclusion

criteria were (1) mixed-sex schools and (2) schools that represented high, medium, or low

socioeconomic levels according to the categorization reported by the Educational.

Quality Agency [37]. This categorization considers the following socioeconomic variables

to group the schools: mother’s educational level, father’s educational level, total monthly

household income, and vulnerability index [37]. The latter index is built every year by the Min-

istry of Education and assigned to every school based on poverty conditions and the risk of

school failure of the students [34]. From all schools contacted, 13 consented to participate. Of

the participating schools, seven came from low socioeconomic levels with a total enrollment of

920 students from 5th to 8th grade, four came from middle socioeconomic levels with a total

of 1,103 students, and two came from high socioeconomic levels with a total of 1,004 students.

Therefore, a total of 3,027 students were eligible to participate and were invited. Of these, a

total of 2,261 (74.7%) consented and responded to the questionnaire.

Procedure and ethical considerations. All evaluation data were collected following the

Declaration of Helsinki with the approval of the ethics committee of the Universidad de los

Andes (CEC201734, August 7th, 2018). Participation in the study involved three stages: First,

school authorities were informed about the study, and written confirmation was requested to

participate. Then, the parents were sent a letter with the study information and a form requir-

ing written and informed consent. Finally, the students were informed about the study and

asked to sign an agreement confirming their participation. Confidentiality and the freedom to

withdraw from it at any time were assured throughout the study. Anonymous codes were gen-

erated to protect the identities of the participants. The data were collected from August to

December 2018 by research assistants trained by the study coordinator. During the question-

naire application, the research assistants explained the objectives of the study, clarified the

doubts of the students, and then asked for their agreement. No teachers from the schools were

involved during the assessment.

Data analysis. Descriptive analysis was performed, and relative frequencies and percent-

ages were calculated by gender, family structure, socioeconomic level, and administrative

dependency variables. Tobacco, alcohol, and marijuana use prevalence were reported in the

following periods: last 30 days, last 12 months, and lifetime. The prevalence of other sub-

stances, such as hallucinogens or cocaine, was not reported because of the negligible number
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of students who used these drugs. Regarding the EU-Dap subscales, means, standard devia-

tions, kurtoses, and skewnesses were calculated.

Additionally, the psychometric properties of the EU-Dap questionnaire were addressed in

the following order.

Evidence of the internal structure of the EU-Dap questionnaire. The dimensionality,

reliability, and structure of the original 16 subscales of the EU-Dap instrument were studied in

several steps: (1) Polychoric correlation matrices, with a distribution of skewness and kurtosis

coefficients, were calculated for each scale. The factor loadings were calculated, and the com-

monality of items was analyzed according to the following saturations: >0.70 was considered

optimal, 0.40–0.70 was considered moderate, and 0.30–0.39 was considered minimal [38]. (2)

The degree of adequacy of the sampling of the polychoric matrix for exploratory factorization

was verified with the Kaiser-Meyer-Olkin index (KMO) under the measure of sampling ade-

quacy (MSA), which indicates that a value equal to or above 0.5 is acceptable to perform factor

analysis [39]. (3) The factors were estimated with the unweighted least squares method (ULS),

through exploratory factor analysis with no rotation that revealed the internal structure of the

covariance or correlation matrices [40]. (4) The number of suitable common factors was

selected using parallel analysis, which presents eigenvalues greater than those that would be

obtained by chance [41]. (5) Additionally, if exploratory factor analysis showed more of one

dimension for a subscale, a Promax rotation method was used, and factor loading was updated

accordingly. The Promax method is one of the oblique methods recommended when factors

are correlated [42].

Finally, (6) the reliability was evaluated using the omega coefficient, where values of 0.65 or

more are considered acceptable [43].

Given the evidence of the internal structure of the EU-Dap instrument, we decided either

to keep or to remove some items from the original subscales according to the following two

criteria: (1) The allocation of the items to each of the factors was considered acceptable if the

saturation (factor loading) was over 0.40 [38]; (2) Items that loaded in different scales or fac-

tors (cross-loading), with factor loading over 0.40, was kept in the factor with the highest satu-

ration (see Table 3 and Table 4).

Evidence of the internal structure of the final subscales of the EU-Dap questionnaire.

Confirmatory factor analysis (CFA) was performed using the information obtained from the

exploratory factor analyses. When one factor was revealed, a model of one factor was con-

ducted in the CFA. When two factors were shown, a 2-correlated model was performed in the

CFA [32]. The goodness of fit of the proposed models was evaluated using the following

parameters recommended by Schermelleh-Engel and colleagues [44]: (1) the root mean square

error of approximation (RMSEA), where values above or equal to 0 and below or equal to 0.05

were considered to be a good fit and values between 0.06 and 0.08 were considered to be an

acceptable fit; (2) the standardized mean square residual root (SRMR), where values above or

equal to 0 and below or equal to 0.05 were considered to be a good fit, and values between 0.06

and 0.10 were considered to be an acceptable fit; and (3) the comparative adjustment index

(CFI), where values above or equal to 0.97 and below or equal to 1.00 were considered to be a

good adjustment, and values between 0.95 and 0.96 were considered to be an acceptable fit.

Associations of EU-Dap risk and protective factors and substance use. The association

analyses aimed to explore all potential risk and protective factors for several substance use out-

comes using univariable models and determine which of the EU-Dap subscales were signifi-

cantly associated with substance use outcomes using multivariable models.

First, we explored univariable associations. The independent variables were all EU-Dap

subscales, the items that did not enter in any of the scales, and other items included in the

questionnaire playing a role as risk and protective according to the theoretical model of the
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“Yo Sé Lo Que Quiero” (Unplugged) program [45]. In the case of positive and negative beliefs

about tobacco, alcohol, and marijuana use scales, they were considered as independent vari-

ables only for the correspondent substance use (e.g., positive beliefs about tobacco on the

30-day prevalence of tobacco). Additionally, positive and negative attitudes towards drugs

were only included in the analyses regarding marihuana use because these two scales only

explored attitudes towards illegal substances. Dependent variables were the 30-day prevalence

of tobacco, alcohol, and marijuana.

Additionally, we included other valuable outcome measures of substance use, such as the

30-day prevalence of drunkenness, the 30-day prevalence of binge drinking (males and

females), and the 12-month prevalence of marijuana use. In the case of binge drinking, we

used the consensus definition by the literature, where the number of drinks was different for

males (5 or more on the same occasion) and females (4 or more on the same occasion) [46].

All dependent variables were analyzed as dichotomous variables (yes/no), and performing

logistic regression models, accordingly. The odds ratios were examined with 95% confidence

intervals, and the cutoff for statistical significance was established with a p-value< 0.05.

Second, multivariable associations were performed only for the EU-Dap subscales. These

logistic regression models included all subscales associated with the different outcomes. Addi-

tionally, each logistic regression multivariable model was adjusted by gender and age. The

odds ratios were examined with 95% confidence intervals, and the cutoff for statistical signifi-

cance was established with a p-value < 0.05.

Internal structure statistical analyses were conducted using R 3.5.0 software, and CFA was

performed using the lavaan package in R 3.5.0. Finally, descriptive and associations analyses

were conducted using Stata 15.

Measures

EU-Dap questionnaire. The EU-Dap has 45 questions and collects information on sub-

stance use, knowledge, attitudes, and opinions about alcohol, tobacco, and other drug use.

Regarding the structure of the answers, most questions use Likert-type scale response anchors,

but are different for different questions. For each scale the answers are summed up. See S1 and

S2 Questionnaires.

It consists of the following sections:

1. Gender, age, and family structure (no. of items = 13): Data on gender (1 = male and

2 = female) and age were collected, along with family structure (1 = Lives with father,

2 = Lives with mother, and 3 = Lives with siblings). Other variables regarding the identifica-

tion of other family members can be found in S1 Table.

2. Substance use prevalence, which includes the following: tobacco use (no. of items = 4), alco-

hol use (no. of items = 10), marijuana use (no. of items = 3), and use of other drugs (no. of

items = 8).

3. Risk and Protective factors subscales, which include the following: positive and negative

beliefs about tobacco use (no. of items = 8), positive and negative beliefs about alcohol use

(no. of items = 10), positive and negative beliefs about marijuana use (no. of items = 10),

future substance use (no. of items = 6), positive and negative attitudes towards drugs or ille-

gal substances (no. of items = 11), risk perception (no. of items = 8), normative beliefs (no.

of items = 5), parental involvement (no. of items = 5), family functioning (no. of

items = 20), school bonding (no. of items = 5), substance abuse index (no. of items = 11;

including problems attributed to alcohol or drug use; for example, Have you ever had any

accidents or injuries in the last 12 months due to alcohol or drug use?), decision-making
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skills (n. of items = 5), refusal skills (no. of items = 3), self-esteem (no. of items = 10), poor

problem-solving skills (no. of items = 5) and assertiveness (no. of items = 6). For more

details, see S2 Table.

4. Other risk and protective factors, which include the following: knowledge about substances

(no. of items = 6), tobacco use by family and friends (no. of items = 4), alcohol and drug use

by siblings (no. of items = 5), parental permissiveness (no. of items = 6), self-reported

school performance (no. of items = 1), and positive academic expectations (no. of

items = 1). For more details, see S3 Table.

Results

Study 1

Linguistic and cultural adaptation of the EU-Dap questionnaire. Students from focus

groups had a positive general opinion of the content and layout of the questionnaire. The for-

mat of the questions regarding substance use was well received, and students valued the ques-

tions regarding the risk and protective factors. They considered that most of the questions

were appropriate and had a good understanding. There was no particular difficulty of under-

standing for younger (5th and 6th graders) than older students (7th and 8th graders); therefore,

it was not necessary to change the content and format between populations. Some students

raised a concern regarding the questions about family structure, which were considered too

personal. However, in this and all procedures involving data collection, it was assured that the

data would be managed with high standards of confidentiality. Finally, students agreed to keep

the questions in the questionnaire without further concerns.

Regarding the understanding of the questions, only six of them required some changes. For

example, the original questionnaire had a 3X3 table for tobacco, alcohol, and marijuana use

and the three periods assessed regarding the prevalence (30 days, 12 months, and lifetime).

Still, the students considered this table to be too complicated to understand and answer.

Therefore, we decided to use different questions for each substance and each period. Another

example was present in the subscale called “positive and negative attitudes towards drugs”,

where there were some problems with the meaning of some of the expressions used in the orig-

inal questionnaire. One question stated that “drug use can be a pleasurable activity”, but the

students did not clearly understand the translation to Spanish; therefore, we changed this item

to the statement “drug use can be an enjoyable activity”, based on the meaning of the English

version of the questionnaire. Another question stated, “drugs help people to have a fulfilling

life experience”, which also had problems being understood; therefore, we changed it for

“drugs help people to have a completely happy life”. Finally, there was one question on the

family dynamics subscale that stated, “In my family, we rarely lose our temper (we get out of

hand)”, which had problems being understood; therefore, we changed it to “In my family, we

rarely lose control”.

Study 2

Description of the sociodemographic variables. A total of 2,261 students participated.

Their ages ranged from 10 to 14 years old, and 53,3% [51.3–55.4] were male. Most students

live with their parents and siblings. The average age for each grade level was 10.7 (SD = 0.65)

years old for 5th grade, 11.8 (SD = 0.72) years old for 6th grade, 12.8 (SD = 0.73) years old for

7th grade, and 13.8 (SD = 0.74) years old for 8th grade. The students attended schools with dif-

ferent administrative dependencies: 38.9% [36.9–40.9] attended a public school, 28.9% [27.1–
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30.8] attended a subsidized school, and 32.2% [30.3–34.2] attended a private school. Students

came from different school socioeconomic backgrounds in equal proportions: 30.5% [28.7–

32.4] came from a low socioeconomic level, 37.3% [35.3–39.3] came from a medium socioeco-

nomic status, and 32.2% [30.3–34.2] came from a high socioeconomic level. See Table 1.

Substance use prevalence. Regarding tobacco use, there is an increase with age for every

period measured, and it is more prevalent among females in the 8th grade. For example, the

last month prevalence among 8th graders was 5.9% [3.5–9.7] for females and 3.8% [2.1–6.8] for

males. The prevalence of alcohol use was the highest compared to the other substances, with

the lifetime prevalence reaching 39.2% [37.2–41.3] among all grades. Males passed females

regarding alcohol use in all periods for 5th-7th graders; however, among 8th graders, females

had a higher prevalence in all periods. 2.1% [1.6–2.8] had been drunk in the last 30 days, and

the highest proportion was among 8th graders. In every grade, the prevalence of binge drinking

in the last 30 days was higher among females than males, especially among 8th graders

(females, 12.1% [8.5–16.9]; and males, 4.8% [2.9–8.0]). Like alcohol use, males passed females

regarding marijuana use in all periods for 5th-7th graders; however, among 8th graders, females

had a higher prevalence in all periods. (Table 2). Finally, the percentage of the missing values

for each question of prevalence ranged between 0.9 and 2.7.

Evidence of the internal structure of the EU-Dap questionnaire. All of the original

EU-Dap subscales had acceptable KMO values to perform factor analysis. Regarding their

Table 1. Sociodemographic variables.

Variables n % or Mean [95% CI] or (SD)

Gender

Female 1055 46.7 [44.6–48.7]

Male 1206 53.3 [51.3–55.4]

Family Structure

Lives with father 1416 69.6 [67.5–71.5]

Lives with mother 2049 94.0 [92.9–94.9]

Lives with siblings 1831 87.3 [85.8–88.6]

Socioeconomic Level

High 728 32.2 [30.3–34.2]

Medium 843 37.3 [35.3–39.3]

Low 690 30.5 [28.7–32.4]

Type of School dependency

Private 728 32.2 [30.3–34.2]

Subsidized 654 28.9 [27.1–30.8]

Public 879 38.9 [36.9–40.9]

Class grade

5th 539 23.8 [22.1–25.6]

6th 615 27.2 [25.4–29.1]

7th 564 24.9 [23.2–26.8]

8th 543 24.0 [22.3–25.8]

Age by Class grade

5th 522 10.7 (0.65)

6th 611 11.8 (0.72)

7th 562 12.8 (0.73)

8th 536 13.8 (0.74)

https://doi.org/10.1371/journal.pone.0258288.t001
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Table 2. Substance use variables.

Variables Total Females Males

Tobacco use in the last month Grade n % [95% CI] n % [95% CI] n % [95% CI]

5th 7 1.3 [0.6–2.7] 4 1.6 [0.6–4.1] 3 1.1 [0.3–3.3]

6th 27 4.4 [3.0–6.3] 13 4.5 [2.6–7.6]] 14 4.3 [2.6–7.1]

7th 16 2.8 [1.8–4.6] 8 3.1 [1.5–6.0] 8 2.6 [1.3–5.2]

8th 25 4.7 [3.2–6.9] 14 5.9 [3.5–9.7] 11 3.8 [2.1–6.8]

Total 75 3.4 [2.7–4.2] 39 3.7 [2.7–5.1] 36 3.0 [2.2–4.2]

Total missing values 25 1.1 [0.7–1.6] 11 1.0 [0.6–1.9] 14 1.2 [0.7–2.0]

Tobacco use in the last year 5th 12 2.3 [1.3–3.9] 5 1.9 [0.8–4.6] 7 2.5 [1.2–5.2]

6th 27 4.4 [3.1–6.4] 9 3.2 [1.6–6.0] 18 5.6 [3.5–8.7]

7th 30 5.4 [3.8–7.6] 13 5.0 [2.9–8.5] 17 5.6 [3.5–8.9]

8th 72 13.7 [11.0–16.9] 43 17.9 [13.6–23.3] 29 10.1 [7.1–14.2]

Total 141 6.3 [5.4–7.4] 70 6.7 [5.4–8.4] 71 6.0 [4.8–7.5]

Total missing values 32 1.4 [1.0–2.0] 14 1.3 [0.8–2.2] 18 1.5 [0.9–2.4]

Lifetime tobacco use 5th 28 5.3 [3.7–7.5] 14 5.5 [3.3–9.1] 14 5.1 [3.0–8.4]

6th 46 7.5 [5.7–9.9] 15 5.2 [3.2–8.5] 31 9.5 [6.8–13.3]

7th 60 10.7 [8.4–13.5] 29 11.2 [7.9–15.6] 31 10.3 [7.3–14.2]

8th 115 21.7 [18.4–25.5] 65 27.1 [21.8–33.1] 50 17.3 [13.4–22.1]

Total 249 11.2 [9.9–12.5] 123 11.8 [10.0–13.9] 126 10.6 [9.0–12.5]

Total missing values 29 1.3 [0.9–1.8] 14 1.3 [0.8–2.2] 15 1.2 [0.8–2.1]

Alcohol use in the last 30 days 5th 22 4.1 [2.7–6.2] 9 3.5 [1.8–6.6] 13 4.7 [2.7–7.9]

6th 31 5.1 [3.6–7.1] 13 4.5 [2.6–7.7] 18 5.5 [3.5–8.6]

7th 62 11.1 [8.7–14.0] 25 9.7 [6.6–13.9] 37 12.3 [9.1–16.6]

8th 105 19.8 [16.7–23.5] 52 21.8 [17.0–27.5] 53 18.3 [14.2–23.2]

Total 220 9.8 [8.7–11.2] 99 9.5 [7.9–11.4] 121 10.2 [8.6–12.0]

Total missing values 27 1.2 [0.8–1.7] 13 1.2 [0.7–2.1] 14 1.2 [0.7–2.0]

Alcohol use in the last year 5th 64 12.0 [9.5–15.0] 27 10.5 [7.3–14.9] 37 13.4 [9.8–17.9]

6th 76 12.4 [10.0–15.3] 30 10.5 [7.4–14.6] 46 14.2 [10.8–18.4]

7th 149 26.6 [23.1–30.4] 63 24.4 [19.5–30.0] 86 28.5 [23.7–33.8]

8th 216 41.1 [36.9–45.3] 107 45.0 [38.7–51.3] 109 37.8 [32.4–43.6]

Total 505 22.6 [20.9–24.4] 227 21.8 [19.4–24.5] 278 23.3 [21.0–25.8]

Total missing values 30 1.3 [0.9–1.9] 16 1.5 [0.9–2.5] 14 1.2 [0.7–2.0]

Lifetime alcohol use 5th 136 25.7 [22.1–29.6] 58 22.7 [18.0–28.3] 78 28.4 [23.3–34.0]

6th 197 32.2 [28.6–36.1] 78 27.3 [22.4–32.7] 119 36.6 [31.5–42.0]

7th 256 45.6 [41.5–49.8] 108 41.4 [35.5–47.5] 148 49.3 [43.7–55.0]

8th 284 54.3 [50.0–58.5] 141 59.0 [52.6–65.1] 143 50.4 [44.5–56.2]

Total 873 39.2 [37.2–41.3] 385 37.0 [34.1–40.0] 488 41.2 [38.4–44.0]

Total missing values 36 1.6 [1.2–2.2] 14 1.3 [0.8–2.2] 22 1.8 [1.2–2.8]

Drunkenness in the last 30 days 5th 9 1.7 [0.9–3.2] 5 2.0 [0.8–4.6] 4 1.4 [0.5–3.8]

6th 6 1.0 [0.4–2.2] 2 0.7 [0.2–2.8] 4 1.2 [0.5–3.2]]

7th 9 1.6 [0.8–3.1] 4 1.5 [0.6–4.0] 5 1.7 [0.7–3.9]

8th 23 4.3 [2.9–6.4] 12 5.0 [2.9–8.6] 11 3.8 [2.1–6.7]

Total 47 2.1 [1.6–2.8] 23 2.2 [1.5–3.3] 24 2.0 [1.4–3.0]

Total missing values 27 1.2 [0.8–1.7] 12 1.1 [0.6–2.0] 15 1.2 [0.8–2.1]

Binge drinking in the last 30 days 5th 14 2.6 [1.6–4.4] 8 3.1 [1.6–6.1] 6 2.2 [1.0–4.8]

6th 16 2.6 [1.6–4.2] 9 3.1 [1.6–5.9] 7 2.2 [1.0–4.5]

7th 24 4.3 [2.9–6.3] 12 4.6 [2.6–7.9] 12 4.0 [2.3–6.9]

8th 43 8.1 [6.1–10.8] 29 12.1 [8.5–16.9] 14 4.8 [2.9–8.0]

(Continued)
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internal reliability, all subscales had an acceptable coefficient (�0.65), except for the decision-

making skills subscale (ω = 0.59).

Applying the factor loading criteria mentioned in the Methodology, the majority of 16 sub-

scales kept all the items originally included in the construct, except four subscales which ended

up with a reduced number of items: self-esteem, nine items (1 item was removed), family func-

tioning, 16 items (4 items were removed), assertiveness, five items (1 item was removed), and

normative beliefs, three items (2 removed). See Table 3 and S2 Table.

The subscales “positive and negative beliefs about tobacco use”, “positive and negative

beliefs about alcohol use”, “positive and negative beliefs about marijuana use”, “positive and

negative attitudes towards drugs” and “self-esteem” had two oppositive dimensions; therefore,

two subscales for each construct were created. See Table 3.

Finally, the items that did not load into any of the subscales, we decided to keep them in the

questionnaire and perform association analyses using them as individual items. We considered

the content of these items valuable, and they were assessed as risk or protective factors for sub-

stance use outcomes.

Evidence of internal structure of the final scales and subscales of the EU-Dap question-

naire. CFI index showed acceptable or good adjustment for positive and negative beliefs

about marijuana use, future substance use, substance abuse index, parental involvement, nor-

mative beliefs and refusal skills. Regarding the SRMR, good or acceptable fit was found for the

following subscales: positive and negative beliefs about tobacco, self-esteem, poor problem-

solving skills, parental involvement, school bonding, assertiveness, normative beliefs, and

refusal skills. Additionally, the RMSEA index was good or acceptable for substance abuse

index, parental involvement, family functioning, normative beliefs, and refusal skills. Finally,

most subscales had either good or acceptable internal reliability (range 0.65 to 0.95), except for

Table 2. (Continued)

Variables Total Females Males

Total 97 4.3 [3.6–5.3] 58 5.5 [4.3–7.1] 39 3.3 [2.4–4.5]

Total missing values 26 1.2 [0.8–1.7] 9 0.9 [0.4–1.6] 17 1.4 [0.9–2.3]

Marijuana use in the last 30 days 5th 9 1.7 [0.9–3.2] 4 1.6 [0.6–4.1] 5 1.8 [0.8–4.3]

6th 12 2.0 [1.1–3.4] 4 1.4 [0.5–3.7] 8 2.5 [1.2–4.9]

7th 12 2.2 [1.2–3.8] 3 1.2 [0.4–3.5] 9 3.0 [1.6–5.7]

8th 27 5.1 [3.5–7.4] 14 5.9 [3.5–9.7] 13 4.5 [2.6–7.6]

Total 60 2.7 [2.1–3.5] 25 2.4 [1.6–3.5] 35 3.0 [2.1–4.1]

Total missing values 33 1.5 [1.0–2.0] 11 1.0 [0.6–1.9] 22 1.8 [1.2–2.8]

Marijuana use in the last year 5th 10 1.9 [1.0–3.5] 5 2.0 [0.8–4.6] 5 1.9 [0.8–4.4]

6th 21 3.4 [2.3–5.2] 7 2.4 [1.2–5.0] 14 4.3 [2.6–7.2]

7th 27 4.8 [3.3–7.0] 10 3.9 [2.1–7.0] 17 5.7 [3.6–9.0]

8th 41 7.8 [5.8–10.4] 21 8.8 [5.8–13.1] 20 6.9 [4.5–10.5]

Total 99 4.5 [3.7–5.4] 43 4.1 [3.1–5.5] 56 4.8 [3.7–6.1]

Total missing values 43 1.9 [1.4–2.6] 13 1.2 [0.7–2.1] 30 2.5 [1.7–3.5]

Lifetime marijuana use 5th 14 2.7 [1.6–4.5] 4 1.6 [0.6–4.1] 10 3.7 [2.0–6.8]

6th 35 5.7 [4.2–7.9] 10 3.5 [1.9–6.4] 25 7.8 [5.3–11.2]

7th 42 7.6 [5.6–10.1] 19 7.3 [4.7–11.2] 23 7.8 [5.2–11.4]

8th 69 13.0 [10.4–16.2] 37 15.4 [11.4–20.6] 32 11.1 [7.9–15.3]

Total 160 7.2 [6.2–8.4] 70 6.7 [5.4–8.4] 90 7.7 [6.3–9.3]

Total missing values 46 2.0 [1.5–2.7] 14 1.3 [0.8–2.2] 32 2.7 [1.9–3.7]

https://doi.org/10.1371/journal.pone.0258288.t002
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decision-making skills, with ω = 0.59. See Table 4. Further information about matrixes of the

subscales and items can be found in S4 Table.

Associations of EU-Dap risk and protective factors and substance use. The results of

the univariable associations are presented in S5 Table. Most of these associations were signifi-

cant and included in further analyses.

Regarding multivariable analyses, negative beliefs about alcohol use decreased the odds of

30-day prevalence alcohol and the 30-day prevalence of binge drinking in females. Positive

attitudes towards drugs increased the odds of 30-day prevalence of marijuana use, and negative

beliefs about marijuana decreased the risk of 12-month prevalence of marijuana use. The

Future substance use subscale score increased the risk of alcohol use and binge drinking

among females in the last 30 days. The substance abuse index increased the risk of marijuana

use in the two time periods studied. On the other hand, school bonding decreased the odds of

tobacco, alcohol, and drunkenness 30-day prevalence, and risk perception decreased the odds

of 30-day prevalence of marijuana use. Higher scores in the normative beliefs subscale

increased the risk for the three substances: 30-day alcohol, 30-day tobacco, and 12-month mar-

ijuana prevalence. Finally, refusal skills decreased the risk of alcohol and drunkenness 30-day

prevalence. See Table 5.

The effect size estimation for one of the relevant associations explored in this study, “Alco-

hol use in the last 30 days” as the dependent variable and “Normative Beliefs” as an indepen-

dent variable, was Cohen’s d of -0.60 (95% CI = -0.41: -0.79), which is considered a medium

effect size [47].

Table 3. Original structure of subscales before removing some items.

Number of

Factors

Number of

Items

KMO Omega

Reliability

Decision� (#item)��

Positive and negative beliefs about

tobacco use

2 8 0.74 0.77 Keep all items; two subscales: a positive and a negative

dimension.

Positive and negative beliefs about alcohol

use

2 10 0.84 0.86 Keep all items; two subscales: a positive and a negative

dimension.

Positive and negative beliefs about

marijuana use

2 10 0.84 0.88 Keep all items; two subscales: a positive and a negative

dimension.

Positive and Negative Attitudes towards

Drugs

2 11 0.84 0.81 Keep all items; two subscales: a positive and a negative

dimension.

Self-esteem 2 10 0.77 0.76 Item (#9) deleted; two subscales: a positive and a negative

dimension.

Future substance use 1 6 0.85 0.95 Keep all items; one subscale.

Poor problem-solving skills 1 5 0.70 0.65 Keep all items; one subscale.

Substance abuse index 1 11 0.91 0.92 Keep all items; one subscale.

Parental Involvement 1 4 0.81 0.78 Keep all items; one subscale.

Family functioning 1 20 0.88 0.83 Items (#9, #13, #17, and #18,) deleted; one subscale.

School bonding 1 5 0.75 0.80 Keep all items; one subscale.

Risk Perception 1 8 0.82 0.86 Keep all items; one subscale.

Assertiveness 1 6 0.77 0.71 Item (#3) deleted; one subscale.

Normative beliefs 1 5 0.70 0.69 Items (#1, #2) deleted; one subscale.

Refusal skills 1 3 0.73 0.86 Keep all items; one subscale.

Decision-making skills 1 5 0.52 0.59 Keep all items; one subscale.

Note

� The number of subscales created is based on the number of factors, and the dimensions with two factors were based on 2-correlated models.

�� The #item is related to the position of the item in the scale, and this position does not refer to the actual position in the questionnaire.

https://doi.org/10.1371/journal.pone.0258288.t003
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Discussion

This is the first validation of the EU-Dap questionnaire in an early adolescent population in

Spanish-speaking Latin American countries. The results of our study showed that the EU-Dap

questionnaire has good psychometric properties. Substance use questions were well under-

stood and seemed to adequately capture the consumption of different drugs. Regarding the

subscales of risk and protective factors, the evidence of construct validity using confirmatory

factor analysis showed that most of the final subscales had good or adequate goodness of fit

adjustments. Regarding reliability, all of the final subscales had good or acceptable internal

consistency according to the omega coefficient [48]. Association analyses showed different

risk and protective factors. Still, above all, normative beliefs was the most consistent, and it

was strongly associated with the three substances of interest: tobacco, alcohol, and marijuana.

All these association results are important because several preventive interventions aim to

increase some of these personal protective factors; therefore, this questionnaire may help to

evaluate the effectiveness of these interventions and the potential mediating factors explaining

the effect of the interventions.

Table 4. Internal structure of the final scales and subscales of the EU-Dap questionnaire.

Scale �Number of Factors Number of items Omega Reliability CFI SRMR RMSEA

Positive and Negative Beliefs about Tobacco use 2 8 0.77 0.93 0.10 0.10

Positive subscale 1 4 0.74

Negative subscale 1 4 0.83

Positive and negative beliefs about alcohol use 2 10 0.86 0.94 0.11 0.09

Positive subscale 1 5 0.89

Negative subscale 1 5 0.87

Positive and negative beliefs about marijuana use 2 10 0.88 0.97 0.14 0.10

Positive subscale 1 4 0.89

Negative subscale 1 6 0.92

Positive and Negative Attitudes towards Drugs 2 11 0.81 0.91 0.11 0.09

Positive subscale 1 4 0.74

Negative subscale 1 7 0.82

Self-esteem 2 9 0.77 0.90 0.07 0.15

Positive subscale 1 5 0.80

Negative subscale 1 4 0.70

Future substance use 1 6 0.95 0.99 0.12 0.09

Poor problem-solving skills 1 5 0.65 0.90 0.07 0.15

Substance abuse index 1 11 0.92 0.97 0.13 0.05

Parental Involvement 1 4 0.78 0.97 0.04 0.06

Family functioning 1 16 0.65 0.82 0.14 0.08

School bonding 1 5 0.80 0.93 0.09 0.16

Risk Perception 1 8 0.86 0.88 0.14 0.10

Assertiveness 1 5 0.74 0.94 0.05 0.09

Normative beliefs 1 3 0.88 1.00 0.00 0.00

Refusal skills 1 3 0.86 1.00 0.00 0.00

Decision-making skills 1 5 0.59 0.45 0.13 0.28

Note

�The dimensions (positive subscale and negative subscale) were based on 2-correlated models. Comparative adjustment index (CFI) [� 0.97 = good adjustment; 0.95–

0.96 = acceptable adjustment], the standardized mean square residual root (SRMR) [� 0.05 = good fit; 0.06–0.10 acceptable fit], the root mean square error of

approximation (RMSEA) [� 0.05 = good fit; 0.06–0.08 = acceptable fit]; and N/A = Not applicable because the items did not converge in factor analysis.

https://doi.org/10.1371/journal.pone.0258288.t004
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Table 5. Multivariable associations of EU-Dap subscales and substance use.

EU-Dap subscales Tobacco use in

the last 30 days

Alcohol use in

the last 30 days

Drunk in the

last 30 days

Binge drinking in the

last 30 days Females

(1)

Binge drinking in the

last 30 days Males (1)

Marijuana use in

the last 30 days

Marijuana use in

the last 12 months

OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI]

p-value p-value p-value p-value p-value p-value p-value

Positive beliefs about

tobacco use

0.91 [0.74–1.13]

0.410

Negative beliefs

about tobacco use

0.85 [0.70–1.04]

0.107

Positive beliefs about

alcohol use

1.04 [0.96–1.13] 1.13 [0.92–

1.38]

0.99 [0.82–1.19] 1.10 [0.96–1.27]

0.292 0.234 0.892 0.171

Negative beliefs

about alcohol use

0.88�� [0.82–

0.95]

0.86 [0.69–

1.07]

0.78� [0.65–0.95] 0.87 [0.76–1.01]

0.001 0.185 0.013 0.063

Positive beliefs about

marijuana use

1.08 [0.88–1.34] 1.19 [0.98–1.44]

0.455 0.081

Negative beliefs

about marijuana use

0.90 [0.77–1.04] 0.81� [0.71–0.93]

0.139 0.002

Positive attitudes

towards drugs

1.53� [1.13–2.06] 1.13 [0.88–1.45]

0.006 0.333

Negative attitudes

towards drugs

0.88 [0.74–1.05] 0.99 [0.84–1.15]

0.166 0.855

Positive Self esteem 1.01 [0.79–1.30] 1.07 [0.96–1.19] 1.33 [0.96–

1.85]

0.96 [0.76–1.19]

0.917 0.210 0.089 0.688

Negative Self esteem 1.06 [0.87–1.29] 1.16 [0.91–1.48] 1.08 [0.88–1.34] 0.86 [0.65–1.14] 1.03 [0.83–1.29]

0.579 0.216 0.467 0.298 0.782

Future substance use 1.14 [1.01–1.28] 1.16�� [1.08–

1.24]

1.12 [0.94–

1.34]

1.28� [1.09–1.50] 1.10 [0.98–1.24] 1.08 [0.92–1.28] 1.10 [0.95–1.28]

0.041 0.000 0.189 0.002 0.113 0.352 0.190

Poor problem-

solving skills

1.06 [0.88–1.29] 0.97 [0.87–1.07] 1.06 [0.84–1.35] 1.05 [0.87–1.27] 0.95 [0.71–1.27] 0.99 [0.78–1.27]

0.529 0.501 0.618 0.625 0.707 0.955

Substance abuse

index

0.99 [0.59–1.66] 0.86 [0.65–1.11] 0.98 [0.66–

1.46]

1.44 [0.93–2.24] 2.63�� [1.49–4.65] 2.56�� [1.50–4.37]

0.969 0.243 0.933 0.106 0.001 0.001

Parental

Involvement

1.04 [0.78–1.39] 0.97 [0.86–1.11] 0.91 [0.65–

1.28]

1.06 [0.81–1.38] 1.41 [0.98–2.05] 1.25 [0.92–1.68]

0.782 0.684 0.596 0.686 0.065 0.149

Family functioning 0.98 [0.89–1.08] 1.01 [0.97–1.06] 1.01 [0.89–

1.15]

1.08 [0.97–1.20] 0.95 [0.85–1.05] 0.94 [0.86–1.03]

0.735 0.578 0.843 0.161 0.324 0.168

School bonding 0.77� [0.64–0.93] 0.90� [0.81–

0.99]

0.79� [0.62–

0.99]

0.94 [0.74–1.20] 0.84 [0.67–1.04]

0.006 0.033 0.041 0.620 0.105

Risk Perception 1.13 [0.88–1.43] 0.74� [0.58–0.94] 0.82 [0.66–1.02]

0.335 0.013 0.080

Assertiveness 0.97 [0.79–1.20] 1.24 [0.88–

1.74]

0.804 0.214

(Continued)
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The general content of the questionnaire was well understood, and only words and small

changes in the structure of the questions were required. Similar results were found in the vali-

dation in Brazil [27]. These results did not diminish the importance of completing a systematic

approach to culturally adapt a questionnaire using qualitative data as was our case and in Bra-

zil. In Brazil, environmental characteristics that facilitated (e.g., good discipline) or hindered

(e.g., crowded classrooms) the completion of the questionnaires were important issues, but

these features were not reported as important in our focus groups. Most students had good

behavior during the application of the instrument, but we have to consider these potential

environment features that may affect its application, especially when the implementation pro-

gresses to the scaling-up stage.

Regarding the factor structure of the EU-Dap questionnaire, to our knowledge, no other

publications are exploring the validity of the different subscales contained in the instrument.

The fact that most subscales exploring risk and protective factors had good item structure is

important, considering that some of these variables might be used to study the mediating effect

of the Unplugged intervention. Having a valid instrument to assess this and other variables,

will help to conduct similar analyses after we complete the cRCT in schools in Chile or other

research teams conduct other evaluations of different programs. Similarly, it is crucial to have

reliable instruments, and our results support this idea.

We also explored the associations between risk and protective factors and substance use

outcomes. This approach allowed us to examine the association of potentially modifiable fac-

tors with substance use and provide support for using these scales to evaluate the effectiveness

of preventive interventions. For example, normative beliefs had one of the strongest associa-

tions in our study. This variable was considered a mediator factor in the effectiveness of the

Unplugged program in Europe, and several activities of the program aimed to improve this

factor [43].

Comparing our results with another study among Chilean adolescents that measured the

impact of risk and protective factors in the use of tobacco, alcohol, and marijuana [49], both

highlighted the importance of normative beliefs as a risk factor. Having the perception that

most friends use substances increased the risk of drug use among the students. This finding is

Table 5. (Continued)

EU-Dap subscales Tobacco use in

the last 30 days

Alcohol use in

the last 30 days

Drunk in the

last 30 days

Binge drinking in the

last 30 days Females

(1)

Binge drinking in the

last 30 days Males (1)

Marijuana use in

the last 30 days

Marijuana use in

the last 12 months

OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI]

p-value p-value p-value p-value p-value p-value p-value

Normative beliefs 1.52�� [1.23–

1.87]

1.28�� [1.12–

1.47]

1.19 [0.85–

1.66]

1.33� [1.01–1.76] 0.98 [0.81–1.20] 1.21 [0.91–1.61] 1.47�� [1.17–1.85]

0.000 0.000 0.306 0.045 0.875 0.182 0.001

Refusal skills 0.89 [0.70–1.12] 0.79�� [0.70–

0.90]

0.75 [0.55–

1.02]

0.84 [0.65–1.09] 0.85 [0.69–1.05] 1.40 [0.94–2.09] 1.11 [0.85–1.47]

0.326 0.000 0.070 0.196 0.139 0.097 0.427

Decision-making

skills

0.91 [0.70–1.17] 1.08 [0.83–1.41] 0.91 [0.72–1.14] 0.83 [0.64–1.09] 1.00 [0.76–1.31]

0.445 0.561 0.141 0.185 0.991

Note: All associations were adjusted by gender and age. Empty cells indicate that the variables did not enter into the model.

�p�0.05 and

��p�0.001. (1) For binge drinking, there are two different definitions according to gender. In females, the variable is defined using 4 or more drinks on the same

occasion (2 hours); while in males, the variable is defined as 5 or more drinks on the same occasion (2 hours).

https://doi.org/10.1371/journal.pone.0258288.t005
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supported by other studies [50, 51] and emphasizes that students may be more influenced by

their beliefs or the interpretation of reality than by the actual prevalence of drug use among

friends [52, 53]. Interventions aiming to increase critical thinking and fact-checking skills may

help to reduce the impacts of these normative beliefs [19, 54].

Another critical variable was school bonding, which reduced the risk for tobacco and alco-

hol use in the last 30 days. This relationship has already been reported in Chile [55] and else-

where [56, 57]. Interestingly, the #Tamojunto, the Brazilian version of the Unplugged

program, reduced the bullying experience, especially among girls 11–13 years old at 9 months

of follow-up [58]. Even though these results were not sustained at 21 months, these findings

partially support the idea that school bonding may play a role in the effectiveness of these

interventions.

Furthermore, building refusal skills may also appear to be a protective factor [25]. Including

activities in preventive interventions where students practice these skills may help to deal with

peer pressure, especially during social events, which are the main source of influence for the

onset of substance use [43].

We also highlight the importance of negative beliefs about alcohol and marihuana as poten-

tial protectives factors, findings also found in a Brazilian Unplugged study [59]. Furthermore,

according to a systematic review [60], other programs like “Towards No Drug Abuse” from

the United States and “School-Based Education” from Germany that included “beliefs towards

substances” in their objectives seem to have some positive effect on substance use.

This study has some limitations. First, this was a self-reported questionnaire, so information

bias and social desirability bias may exist. Therefore, the substance use prevalence figures may

have been overestimated or underestimated. Second, this is a cross-sectional study, so no cau-

sality may have been claimed regarding the associations [61]. Third, the cultural and linguistic

adaptation in Study 1 was made only among students coming from middle-income families,

which may have introduced some bias in the understanding of the questions. However, there

was no report of difficulties of understanding the questions in the students coming from differ-

ent socioeconomic backgrounds in Study 2. Fourth, since we had a higher proportion of boys

participating in the study, a potential gender bias may have been introduced in the results.

Among the strengths of our research, we had a large sample size (N = 2261), and a good repre-

sentation of different socioeconomic levels. Furthermore, we adapted the questionnaire and

gathered information to understand the questions, including the opinions of different aged

students; we also used multiple sources of validity, such as confirmatory factor analyses; and

we explored the associations between the resulting EU-Dap subscales and other risk and pro-

tective factor variables.

As previously mentioned, the EU-Dap questionnaire was developed to evaluate a preventive

substance use program. According to these findings, we have a valid and reliable questionnaire

available to evaluate the effectiveness of the “Yo Sé Lo Que Quiero” (Unplugged) in Chile and

other Spanish speaking countries, or any other intervention aiming to reduce risk factors such

as normative beliefs and increase protective factors such as negative beliefs about substance

use, refusal skills, and school bonding.
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