
Vol.:(0123456789)1 3

Social Psychiatry and Psychiatric Epidemiology (2019) 54:455–467 
https://doi.org/10.1007/s00127-018-1645-4

ORIGINAL PAPER

Predicting latent classes of drug use among adolescents 
through parental alcohol use and parental style: a longitudinal study

Juliana Y. Valente1 · Hugo Cogo‑Moreira2 · Zila M. Sanchez1

Received: 4 April 2018 / Accepted: 3 December 2018 / Published online: 12 December 2018 
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Purpose  The present study examined the roles of parental alcohol use and parental style as predictors of adolescent patterns 
of drug use.
Methods  6391 students in the 7th and 8th grades at 72 Brazilian public schools participated in a three-wave randomized 
controlled trial to evaluate a school drug-use prevention program. Patterns of drug use were identified through two latent 
class analyses using measures of the adolescents’ past-year drug use. Multinomial logistic regression analyses examined 
whether parental alcohol use and parenting style at baseline predicted patterns of drug use in waves 2 and 3 of the study after 
controlling for sociodemographic covariates.
Results  In each of the two waves, three latent classes of drug use were identified among the students, defining three differ-
ent groups of individuals: (1) abstainers/low users, (2) alcohol users/binge drinkers, and (3) polydrug users. First, parenting 
style (especially monitoring) was the strongest predictor for the prevention of polydrug use among adolescents. Second, 
occasional alcohol use by parents can act as a central predictor for adolescent alcohol use and binge drinking. Above all, 
maternal episodes of drunkenness were involved in the predictive models for both drug use classes in both waves.
Conclusion  Parental alcohol use and parenting style seem to be important predictors of adolescent’s likelihood of belonging 
to different latent classes of drug use. This conclusion may point to the importance of considering the inclusion of parenting 
skills and parental alcohol use within the scope of adolescents’ preventive interventions.
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Introduction

Adolescence is the key period for the initiation of alcohol 
consumption, with 55.5% of 13–15-year-old students in Bra-
zil reporting having consumed alcohol and 9.0% reporting 
having taken illicit drugs [1]. Early-onset use of alcohol and 
other drugs places adolescents at an increased risk of engag-
ing in heavy, frequent drinking and raises their probability 
of experiencing drug-related problems in later adolescence 
[2–5]. An early onset of alcohol and drug use is also a key 
predictor of drug-related problems later in life, such as adult 

mental disorders [6], cognitive impairment [7] and substance 
use problems and dependence in adulthood [8–12]. Consid-
ering the international public health impact of adolescent 
drug use [13], it is important to identify the predictors that 
underlie this behavior to prevent harm [14].

Three systematic reviews have demonstrated that parental 
drinking plays a central role in the development of risk for 
both an early onset of drinking and increased later alco-
hol use [15, 16], as well as negative alcohol-related con-
sequences in adolescence [17]. Some of the studies have 
shown that even moderate maternal alcohol consumption 
is a strong risk factor for the development of alcohol prob-
lems in adolescence [18], while other studies associate only 
heavy episodic drinking [19] or parental alcohol-related 
problems [20] with adolescent alcohol use. Despite the 
consistent literature demonstrating the association between 
parental drinking and adolescent drinking, there is insuf-
ficient evidence for causal inference [21]. In addition, some 
studies did not find such an association between parental 
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and adolescent drinking, showing instead that higher levels 
of parental problem drinking were related to lower levels 
and later onset of teen drinking [22]. Little is known about 
the association between parental alcohol use and adolescent 
drug use [23], and the findings on the subject are still very 
controversial [24, 25].

Evidence also points to the importance of parenting styles 
in the risk of drug use by offspring [26]. Studies have indi-
cated that the authoritative parenting style is the most protec-
tive against adolescent substance use [27], while the neglect-
ful parenting style is associated with elevated rates of drug 
use by adolescents [28]. However, research on indulgent and 
permissive parenting remains inconclusive [29–31]. Never-
theless, most studies investigating these interrelationships 
do not include parental alcohol use as a possible confounder 
variable in the analysis [32]. In addition, most studies on the 
subject do not consider the association between parental risk 
and protective factors with the multiple latent class patterns 
of drug use among adolescents [33]; only a few studies have 
considered capturing the complexity involved in the hetero-
geneity of drug use [34–37]. Latent class analysis (LCA) is 
a mixture model [38–40] that makes it possible to analyze 
simultaneously the consumption of multiple substances [41] 
and allows an improved understanding of the outcomes of 
different substance use profiles [42, 43].

To the best of our knowledge, this study is the first one 
aiming to analyze simultaneously the roles of parental alco-
hol use and parental style as predictors of adolescent pat-
terns of drug use, using LCA methods to define unobserved 
underlying groups of adolescent drug use.

Materials and methods

This study presents the results of a three-wave longitudinal 
(baseline, 9-month follow-up and 21-month follow-up) ran-
domized controlled trial to evaluate a school drug-use pre-
vention program. Thus, the study was originally designed as 
a cluster randomized controlled parallel-group trial among 
6.391 7th- and 8th-grade public school students in six Bra-
zilian cities (São Paulo, São Bernardo do Campo, Federal 
District, Florianópolis, Tubarão and Fortaleza). In partner-
ship with the Brazilian branch of the United Nations Office 
on Drugs and Crime (UNODC), the Brazilian Ministry of 
Health decided to undertake a culturally adapted version of 
the European drug prevention program Unplugged, renamed 
#Tamojunto, to be applied in Brazilian public schools [44], 
and the evaluation was performed by an independent team 
from two universities [45].

Randomization was performed at the school level via an 
Excel macro [command RAND]. Seventy-two schools were 
randomly selected in proportion to the number of schools 
in each municipality (stratum). A second allocation step 

used a random list to determine whether each school would 
be assigned to the control or intervention group accord-
ing to a random list, maintaining a 1:1 allocation ratio per 
municipality.

This article examined the data from the baseline assess-
ment conducted in February 2014 and the data from two 
follow-ups (9 months and 21 months after baseline assess-
ment). The study was registered in the Brazilian Ministry 
of Health’s Brazilian Registry of Clinical Trials (Registro 
Brasileiro de Ensaios Clínicos–REBEC) under the num-
ber RBR-4mnv5g. The study protocol was approved by the 
Federal University of São Paulo’s research ethics committee 
(protocol #473.498).

Population and sample size

Based on Lwanga and Lemeshow’s [46] calculation of sam-
ple sizes for longitudinal studies, the sample size neces-
sary in this study for a power of 80%, a significance level 
of 5%, and a difference between groups of 1.5% points (5% 
vs 3.5%), was calculated to be 2835 participants per group. 
Assuming that 50% would be lost to follow-up, the sample 
had to include 4253 participants in each group. The param-
eters used were based on a previous pilot study and the 
expected results of the randomized controlled trial. Details 
of the study design and a flowchart of the sampling process 
have been presented in a prior publication [45].

Instruments and variables

To collect the data, we used an anonymous self-report 
questionnaire developed and tested by the European Drug 
Addiction Prevention Trial (EU-DAP) program and used in 
previous studies on the effectiveness of Unplugged [47]. As 
our trial was conducted in Brazil, we used a version of the 
questionnaire that had been translated and adapted to Por-
tuguese, with some questions replaced by items from two 
questionnaires that have been widely used in various studies 
of Brazilian students: a World Health Organization question-
naire, used by the Brazilian Center for Information about 
Psychotropic Drugs (Centro Brasileiro de Informações Sobre 
Drogas Psicotrópicas–CEBRID) [48], and the questionnaire 
of the National Survey of Student Health (Pesquisa Nacional 
de Saúde do Escolar–PENSE), used by the Brazilian Min-
istry of Health [49].

In the present study, the explanatory variables (predictors) 
used were three sets of variables from the wave 1 (baseline) 
data assessment: (1) Control variables: age, gender, socio-
economic class, randomized group; use (yes/no) of alcohol, 
tobacco, marijuana, and inhalants within the past year; and 
binge drinking (yes/no) within the past year. Binge drink-
ing was defined as the consumption of 5 or more doses of 
alcohol during a 2-h period. (2) Parental alcohol use: These 
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variables have been collected through four dichotomous 
questions (yes or no), asking the participant whether his/her 
father or mother drinks occasionally and whether his/her 
father or mother has episodes of drunkenness. (3) Parental 
style (neglectful, authoritative, authoritarian, or indulgent) 
was assessed through demandingness and responsiveness 
scales.

The students’ socioeconomic class was assessed using the 
scale of the Brazilian Association of Research Companies 
(Associação Brasileira de Empresas de Pesquisa–ABEP) 
[50], which takes into account the education of the head of 
the household and the goods and services used, with scores 
ranging from 0 to 46 or in categories from A to E; higher 
scores indicate better economic standing, and socioeco-
nomic classes are ranked from A (highest) to E (lowest).

The data relating to parenting styles were collected 
through scales measuring demandingness and responsive-
ness [51]. The results were used to define four parenting 
styles (authoritarian, authoritative, neglectful, and indulgent) 
based on Maccoby and Martin’s theoretical model [52]. The 
instrument consists of two scales that measure the orthogo-
nal dimensions of demandingness and responsiveness. The 
scales are structured into six items on the demandingness 
dimension and ten items on the responsiveness dimension, 
each assessed by means of a three-point Likert scale such 
that values closer to three indicate greater perceived demand-
ingness and responsiveness. Parents are classified as high or 
low in demandingness and high or low in responsiveness. 
The scale is corrected based on the median scores for each 
subscale, with the parents who score at or above the median 
for demandingness or responsiveness being classified as high 
in demandingness or responsiveness, respectively, whereas 
parents who score at or below the median were classified as 
low in demandingness or responsiveness. Parenting styles 
are classified into four categories, based on the combination 
of these two dimensions: authoritative (parents scoring high 

on demandingness and responsiveness), authoritarian (those 
scoring high on demandingness and low on responsiveness), 
indulgent (parents scoring low on demandingness and high 
on responsiveness), and neglectful (those scoring low on 
both demandingness and responsiveness) [29].

The assessed outcome variables were from wave 2 
(9-month follow-up) and wave 3 (21-month follow-up): (1) 
Occurrence (yes/no) of alcohol use, tobacco use, marijuana 
use, inhalant use and binge drinking within the past year. 
Binge drinking was defined as the consumption of 5 or more 
doses of alcohol during a 2-h period.

We choose to include alcohol, tobacco, marijuana and 
inhalants since they are the most prevalent drugs among Bra-
zilian adolescents considering the last Brazilian National 
Survey Among School Students. Inhalants are the most con-
sumed illicit drugs among Brazilian adolescents [48].

Figure 1 depicts the conceptual model connecting the 
indicator variables (past-year drug use), the latent classes, 
and the baseline predictors for the two latent class models 
in waves 2 and 3.

Statistical analysis

LCA was used to identify groups with similar patterns 
of drug use. The two LCA models were constructed with 
the observed variables from past-year drug use (alcohol, 
tobacco, marijuana, inhalants, and binge drinking) from 
the two waves (9 and 21 months). The enumeration pro-
cess extracted 1–5 classes, and due to the study’s multilevel 
sampling, the standard errors were corrected as described 
in Asparouhov [53], taking the school (second level) as the 
cluster indicator. Mplus version 7.4 [54] was used for all 
analyses. The extraction of latent classes ceased when the 
addition of a new class yielded little additional informa-
tion. The model was adjusted based on the “goodness-of-
fit” criterion and took into consideration the parsimony and 

Latent Class
of Past-year 
Drug Use

Latent Class
of Past-year 
Drug Use

Baseline Predictors:
*Age
*Gender
*Socioeconomic Status 
*Group
*Baseline Past-year Drug Use
*Parental Drinking
*Parental Style

Baseline Predictors:
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*Parental Drinking
*Parental Style

Binge
Drinking

Alcohol Marijuana InhalantsTobaccoBinge
Drinking

Alcohol Marijuana InhalantsTobacco

Wave 2
9-month Follow-up

Wave 3
21-month Follow-up

Fig. 1   Latent class model of past-year drug use, with age, gender, socioeconomic status, group, baseline past year drug use, parental drinking 
and parental style as baseline predictors
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interpretability of the classes. That is, in addition to the 
statistical indices presented below, the decision regarding 
the best solution for the number of latent classes took into 
consideration whether each solution had a logical substan-
tive interpretation. The goodness-of-fit statistics included 
the following: the Akaike information criterion (AIC), the 
Bayesian information criterion (BIC), the sample-size-
adjusted Bayesian information criterion (SSABIC), and 
the Vuong–Lo–Mendell–Rubin (VLMR) test. Finally, to 
assess how well discriminated the latent classes underly-
ing the best solution were, we used entropy, which is based 
on an a posteriori probability and indicates the accuracy of 
the classification; values close to 1 indicate clear and very 
precise classifications. We emphasize that entropy in itself 
was not used to decide the best solution for the number of 
latent classes.

Because large amounts of data relating to parental con-
sumption, parental style and adolescent drug use at 9- and 
21-month follow-up were lost due to missing data, they were 
imputed in Mplus through sequential imputation [54]. The 
following were used as variables in the unrestricted model: 
group, school, gender, age, past-year drug use at baseline 
(alcohol, binge drinking, cigarettes, inhalants, marijuana), 
and ABEP classification. Five imputed datasets were gen-
erated. Subsequently, two multinomial logistic regressions 
[55] were performed in Mplus using the R3STEP option of 
the AUXILIARY command [56] with the baseline covari-
ant variables affecting the outcome. One regression was 
performed using the baseline variables impacting the latent 
classes in wave 2, and the other regression was performed 
using the baseline variables impacting the latent classes in 
wave 3.

The descriptive statistics are weighted percentages 
(wgt%s) based on random levels of the sample subjects and 
records of the expected population taken from official data 
from the Anisio Texeira National Institute of Educational 
Studies and Research (Instituto Nacional de Estudos e Pes-
quisa Educacionais Anisio Teixeira–INEP). Inferential point 
estimates are given as adjusted odds ratios (aORs) with their 
respective 95% CIs and p values. The adopted level of sig-
nificance was 5%.

Results

72 schools participated in the study, totalizing 261 classes. 
6391 students answered the baseline questionnaire, 5957 
answered the follow-up questionnaire 9  months after 
baseline, and 4434 answered the follow-up question-
naire 21 months after baseline. The dropout rate was due 
to refusal and absence. Due to maximum information 
likelihood, latent classes analysis included in the cross-
sectional analysis those participants who had at least one 

measurement of past year drug use in each wave (n = 4231 
in wave 2 and 3635 in wave 3). In the latent class of wave 
2, we had 33.80% of losses and in the latent class of wave 
3 we had 43.12% of losses, considering the baseline 
assessment. Due to the intense, but expected missingness, 
we imputed the drug use missing values achieving with 
the 6391 participants who were analyzed in the two-waves 
latent classes.

Table 1 presents the characteristics of the students par-
ticipating in the study (N = 6.391). The obtained data show 
that, at baseline, the majority of students were girls (51.21%) 
aged between 11 and 12 years (53.80%) who belonged to the 
middle socioeconomic class (53.98%), and the drug most 
used by the students over the past year was alcohol (30.94%). 
Moreover, alcohol use was more prevalent in the fathers than 
in the mothers of the adolescents, both for episodic alcohol 
use (30.52% and 21.24%, respectively) and for drunkenness 
(9.94% and 2.44%, respectively), and the most prevalent 
parenting style was the neglectful style (37.84%). In wave 
2 and wave 3, alcohol continued to be the most prevalent 
drug used by the adolescents over the past year (35.5% and 
47.75%, respectively).

Latent classes were created based on the drug-use indica-
tor variables reported as occurring during the past year. The 
three classes distinguished polydrug users, alcohol users/
binge drinkers and abstainers/low users. The latent classes 
were identified based on the variables related to drug con-
sumption over the past year (alcohol, binge drinking, ciga-
rettes, inhalants, and marijuana). Adolescents classified as 
polydrug users exhibited the highest probabilities of having 
engaged in all five categories of drug use. Those classified as 
alcohol users/binge drinkers had high probabilities of self-
reported binge drinking and alcohol use in the past year; 
however, they had lower probabilities of having used canna-
bis, cigarettes, and inhalants. The third class exhibited very 
low probabilities of alcohol use, binge drinking, and use of 
tobacco or cannabis (see Figs. 2, 3). The relative proportions 
of the classes were relatively stable across the two waves. 
The polydrug user class was consistently the smallest (from 
6.12 to 7.92%), the alcohol users/binge drinkers class was 
the next smallest (from 29.42 to 21.42%), and the abstainers/
low users class was the largest (64.45–70.61%).

In each wave, a total of five classes were defined. Table 2 
shows values of the information criteria. In wave 2, the fit 
indices (lower BIC, SSABIC and AIC values) suggested that 
the four-class model was slightly superior to the other. How-
ever, a careful examination of four-class model solutions led 
us to select the three-class model because it was the most 
coherent solution in terms of theoretical interpretation of 
the drug-use phenomenon and fit index. There would not be 
a conceptual explanation for the maintenance of this fourth 
class, which accounts for a small proportion of subjects 
(0.5% and 0.2% in wave 2 and wave 3, respectively) and is 
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derived from the class of “polydrug users”. For the three-
class solution, the value of entropy was 0.851.

In wave 3, the BIC value suggested that the three-class 
model was slightly superior to the others in that it showed 
a lower value, while the SSABIC value more clearly sug-
gested the four-class model. A careful examination of both 
the three- and four-class model solutions led us to select the 
three-class model because, taking the BIC value as one of 
the most reliable measures [57] and considering the same 
theoretical interpretation criteria used for latent class solu-
tions in wave 2, the model with three latent classes was cho-
sen as the most parsimonious. For the three-class solution, 
the value of entropy was 0.82. Therefore, for each of the two 
waves, the best model solution identified three latent classes.

Tables 3 (for the second wave) and 4 (for the third wave) 
show the results of the integrative models, which were multi-
nomial logistic regression models (univariate and multivari-
ate) using the latent classes as the outcomes. The class of 
“abstainers/low users” was used as a reference.

Girls were more likely than boys to belong to the “alcohol 
users/binge drinkers” class rather than the “abstainers/low 
users” class in waves two and three (aOR = 1.63, 95% CI 

Table 1   Sociodemographic characteristics of students participating 
in a study evaluating a school-based program for drug-use prevention 
(N = 6.391)

a Missing values of these variables were imputed for the inferential 
analyses

Variables N wgt% wgt 95% CI

Baseline measures (wave 1)
 Group
  Intervention 3.243 50.26 [34.65; 65.82]
  Control 3.148 49.74 [34.18; 65.35]

 Gender
  Male 3.130 48.79 [47.03; 50.56]
  Female 3.261 51.21 [49.44; 52.96]

 Average age 12.61 [12.56; 12.67]
 ABEP score 27.67 [26.92; 28.41]
  A (35–42) 244 3.78 [2.80; 5.11]
  B (23–34) 2.467 36.64 [33.54; 39.85]
  C (14–22) 3.343 53.98 [50.41; 57.49]
  D/E (0–13) 322 5.60 [4.60; 6.80]

Adolescent past-year drug usea

  Alcohol 2.015 30.94 [28.67; 33.30]
  Binge drinking 1.006 16.50 [15.10; 18.01]
  Tobacco 243 4.02 [3.31; 4.85]
  Inhalants 525 8.22 [7.45; 9.07]
  Marijuana 156 2.56 [2.05; 3.20]

 Parenting stylea

  Authoritative 1447 28.69 [26.65; 30.83]
  Authoritarian 960 19.66 [18.56; 20.80]
  Indulgent 662 13.81 [12.72; 14.98]
  Neglectful 1863 37.84 [35.66; 40.07]

 Family alcohol usea

  Paternal alcohol use 1.913 30.52 [28.03; 33.14]
  Paternal drunkenness 600 09.94 [09.10; 10.84]
  Maternal alcohol use 1313 21.24 [19.50; 23.10]
  Maternal drunkenness 151 2.44 [2.00; 2.96]

9-month follow-up measures (wave 2)
 Adolescent past-year drug usea

  Alcohol 1492 35.50 [34.06; 36.95]
  Binge drinking 726 7.36 [16.24; 18.53]
  Tobacco 216 5.15 [4.52; 5.86]
  Inhalants 422 10.07 [9.19; 11.02]
  Marijuana 202 4.81 [4.20; 5.50]

21-month follow-up measures (wave 3)
 Adolescent past-year drug usea

  Alcohol 1731 47.75 [46.18; 49.38]
  Binge drinking 908 25.19 [23.80; 26.64]
  Tobacco 252 6.99 [6.20; 7.87]
  Inhalants 377 10.45 [9.49; 11.48]
  Marijuana 276 7.67 [6.84; 8.58]
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Fig. 2   Weighted probabilities of occurrence over the past year of 
alcohol use, binge drinking, tobacco use, inhalant use, and marijuana 
use according to the model of the three latent classes with imputation 
data among adolescents who participated in waves 2 and 3 (9- and 
21-months follow-up data) in a study evaluating a school-based drug-
use prevention program
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[1.29; 2.05], and aOR = 1.73, 95% CI [1.35; 2.21], respec-
tively). In wave three, each increase of point on the socio-
economic scale (which varied from 0 to 42) corresponded 
to an increase of 2% (aOR = 1.02, 95% CI [1.00; 1.04]) in 
the probability that a student would belong to the “alco-
hol users/binge drinkers” class rather than the “abstainers/
low users” class. The adolescents who reported that their 
mothers or fathers drank were more likely than the children 
of abstainers to be in the “alcohol users/binge drinkers” 
class rather than the “abstainers/low users” class in wave 
two (aOR = 1.57, 95% CI 1.20; 2.07], and aOR = 1.59, 95% 
CI [1.30; 1.95], respectively) and wave three (aOR = 1.62, 
95% CI [1.01; 2.60], and aOR = 1.36, 95% CI [1.12; 1.65], 
respectively). The same result was found for parental drunk-
enness: adolescents who reported that their mothers or 
fathers had episodes of drunkenness were more likely than 
the children of abstinent parents to be in the “alcohol users/
binge drinkers” class rather than the “abstainers/low users” 
class (aOR = 1.74, 95% CI [1.02; 2.98], and aOR = 1.59, 95% 
CI [1.19; 2.16], respectively) in wave two. In wave three, 
only the adolescents who reported at baseline that their 

mothers had episodes of drunkenness were more likely than 
the children of abstainers to be in the “alcohol users/binge 
drinkers” class rather than the “abstainers/low users” class 
(aOR = 2.10, 95% CI [1.31; 3.35]).

In wave three, girls were also more likely than boys to 
belong to the “polydrug users” class rather than the “abstain-
ers/low users” class (aOR = 1.43, 95% CI [1.14; 1.80]). In 
wave two, for each additional year of age, the probability 
of belonging to the “polydrug users” group rather than the 
“abstainers/low users” group was multiplied by a factor of 
1.43 (95% CI [1.16; 1.74]). The students who reported that 
their mothers had episodes of drunkenness at baseline were 
more likely than the children of abstainers to belong to the 
“polydrug users” group rather than to the “abstainers/low 
users” group in waves two and three (aOR = 3.73, 95% CI 
[1.61; 8.60], and aOR = 2.79, 95% CI [1.52; 5.12], respec-
tively). With regard to parenting styles, it was found that 
students whose parents adopted authoritative or authoritar-
ian styles were less likely than the children of neglectful 
parents to belong to the “polydrug users” group rather than 
to the “abstainers/low users” group in wave two (aOR = 0.47, 
95% CI [0.26; 0.86], and aOR = 0.30, 95% CI [0.12; 0.75], 
respectively) and wave three (aOR = 0.62, 95% CI [0.44; 
0.89], and aOR = 0.46, 95% CI [0.31; 0.69], respectively).

In wave 2, no effect of the program was identified regard-
ing the probability of belonging to the “alcohol users/
binge drinkers” or “polydrug users” class rather than to the 
“abstainers/low users” class (aOR = 1.29, p = 0.058, and 
aOR = 1.03, p = 0.903, respectively). Similarly, in wave 3, 
no effect of the program was identified regarding to the 
probability of belonging to the “alcohol users/binge drink-
ers” or “polydrug users” class rather than to the “abstain-
ers/low users” class (aOR = 1.20, p = 0.300, and aOR = 1.51, 
p = 0.334, respectively).

Discussion

The strength of this large-scale, three-wave prospective 
study is that it applies established knowledge of LCA to 
illuminate the roles of parents’ alcohol use and parenting 
styles in predicting adolescent drug use. A solution with 
three latent classes (“abstainers/low users”, “alcohol users/
binge drinkers,” and “polydrug users”) provided the best 
explanation for the patterns of drug use among those ado-
lescents surveyed in the two waves. This study identified 
differences between the “abstainers/low users” class and 
the two other classes (“alcohol users/binge drinkers” and 
“polydrug users”) with regard to parenting style and par-
ent’s alcohol use. In this study, we analyze early adolescence 
(baseline average age 12.61) since it was a period before the 
average age of onset of drug use in Brazil (13 years-old). 
Average age of onset for the different substances between 
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Fig. 3   Weighted probabilities of occurrence over the past year of 
alcohol use, binge drinking, tobacco use, inhalant use, and marijuana 
use according to the model of the three latent classes without imputa-
tion data among adolescents who participated in waves 2 and 3 (9- 
and 21-months follow-up data) in a study evaluating a school-based 
drug-use prevention program
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Brazilian adolescents are: alcohol: 13.0 y.o. (IC: 12.9–13.1); 
tobacco 13.3 y.o. (IC: 13.2–13.4); inhalants: 13.2 y.o. (IC: 
13.1–13.4); and marijuana: 14.6 y.o. (IC: 14.4–14.7) [48]. 
Collecting the data before the occurrence of the outcomes 
we would be more able to understand the casual relation-
ships related to them.

The results related to the best solution for the latent 
classes were in line with previous studies carried out in other 
countries, which also found the same three latent classes of 
drug use in adolescents as the best model to describe their 
patterns of drug use [58, 59].

With respect to adolescents in the class of “alcohol users/
binge drinkers”, our findings indicate that any parental alco-
hol use (episodic or drunkenness) can act as a predictor of 
belonging to this class, whether it is the mother or the father 
who drinks. Our results confirm earlier findings that parental 
alcohol use is predictive of an early age of first alcohol use 
[15]. Furthermore, this finding adds to the existing evidence 
linking parental alcohol use and adolescent-onset drinking 
in that it suggests the existence of a causal association even 
after controlling for important covariates, such as parenting 
style. Our results suggest that adolescents’ alcohol use is 
partially shaped by their parents’ drinking behavior, as social 
cognitive/learning theory [60] suggests. Parents directly 
model drinking behavior for their adolescent children [19], 
and even positive expectations surrounding alcohol use are 
transmitted from parents to their children [61], enhancing 
adolescents’ positive views of drinking and subsequent like-
lihood of initiating use [62]. Another possible explanation 
is that parents who drink tend to be more permissive about 
their children’s alcohol use [22] and may facilitate their teen-
age children’s access to drinking [18]. In addition, genetic 
susceptibility plays an important role in the relation between 
parental drinking problems and the alcohol use behavior of 
their adolescent offspring [63].

This longitudinal analysis identified that the authorita-
tive and authoritarian parenting styles play an important role 
as protective factors against membership in the “polydrug 
users” class (at wave 2 and wave 3). Our results, showing 
that authoritative parenting style is a protective factor and 
that the neglectful style is a risk factor, are consistent with 
previous studies [27, 28]. However, the association between 
authoritative parenting styles and drug use is still contro-
versial and may vary from culture to culture [34, 64]. Our 
results highlight the importance of parental monitoring [36] 
in the prevention of adolescent drug use because both styles 
(authoritative and authoritarian) that exercise this function 
are associated with a decreased probability that the ado-
lescent will belong to the “polydrug users” class. Parental 
monitoring involves a set of behaviors related to providing 
attention to, remain informed about child’s use of free time 
and also tracking child’s whereabouts, activities and friends 
[15, 65].

Findings from this study point to maternal episodes of 
drunkenness as a strong risk factor, predicting adolescents’ 
likelihood of belonging to the “polydrug users” and “alco-
hol users/binge drinkers” classes in both waves (wave 2 and 
wave 3). Therefore, we can suggest that maternal drunk-
enness is a key element in the risk of adolescent alcohol 
consumption and other drug use. Previous studies deter-
mined the same predictive relationship with adolescent 
alcohol use [22, 66] but a few studies found an association 
between parents’ problem use of alcohol and adolescent 
drug use [23]. Two main pathways for the effect of moth-
ers’ episodes of drunkenness on adolescent drug use can be 
hypothesized. The first possible explanation is a biological 
pathway through a genetic factor, while the second pathway 
is through the well-known role of maternal influences on 
child development [63]. Problematic maternal substance 
use may model adolescent drug use by promoting the per-
ception of low levels of risk associated with drug use [67]. 
Furthermore, exposure of a child to problematic patterns 
of maternal alcohol use, such as those resulting in notice-
able intoxication, is highly harmful to the child’s emotional 
development, leading to premature involvement in licit and 
even illicit drug use [68–70].

Our findings highlight that health approaches should tar-
get parenting skills and parenting alcohol use to prevent ado-
lescent drug use. The effects of school-based universal pro-
grams may be increased by adding parent-based components 
[71]. The combined student–parent intervention showed 
substantial effects on the prevention of alcohol [72–74] and 
other drugs [75]. According to a systematic review, a central 
focus in all successful programs was on monitoring the chil-
dren’s activities, however, less is known about the exclusive 
effect of targeting parenting alcohol use [76].

Another important consideration is that the drug preven-
tion program #Tamojunto had no effect on adolescents’ past-
year drug use at 9-month or 21-month follow-up; however, 
we retained this variable in the analysis to control for any 
possible confounding effect, since this study is a randomized 
controlled trial.

This study has some limitations that should be con-
sidered. First, we only collected measures provided by 
the adolescents; thus, we assessed only the adolescents’ 
perceptions of parenting style and parental alcohol use. 
However, it is common practice to use adolescents’ per-
ceptions of parenting behaviors as a categorical observed 
covariate, as we did [27, 64]. Studies that assess the per-
ceptions of both parents and children simultaneously tend 
to provide more reliable data on parenting styles and drug 
use, as children tend to have a more negative perception 
than parents regarding the parent–child relationship [77]. 
Second, we did not collect data on parents’ illicit drug 
use because it could be unethical to ask adolescents to 
report their parents’ illicit behavior. Third, the attrition 
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rate due to the losses over the time, leading to a lack of 
information about non-respondents. However, it is worth 
noting that the absence of some data is an expected limi-
tation in longitudinal studies, especially those with long 
follow-up periods [78–80]. However, imputation processes 
offer excellent solutions to these missing-data problems 
by estimating the missing values [81]. Another limitation 
that must be considered is that we analyzed data only from 
adolescents aged 11–15 years old and how they are able to 
answering the questions. Finally, we must consider that we 
analyzed data only from adolescents aged 11–15 years old 
and how they are able to answering the questions. Finally, 
this study correlation of parenting dimension with ado-
lescent substance use cannot exclusively be interpreted as 
effects of parenting on the child outcome, once associa-
tions are in most cases bidirectional. Although it is com-
mon practice to use adolescents’ perceptions of parent-
ing behaviors as an observed covariate, this rating by the 
children limits the possibility to draw conclusions. There 
remains a possibility that the perception of the parents is 
shaped by the drug using style of their children.

In conclusion, this study adds to the existing literature 
suggesting that parents’ behavior is an important predictor 
of latent classes of drug use by adolescents. First, parent-
ing style, especially monitoring, is a strong predictor for 
the prevention of polydrug use among adolescents. Sec-
ond, occasional parental alcohol use can act as a central 
predictor for adolescent alcohol use and binge drinking. 
Moreover, maternal drunkenness is involved in predictive 
models for both drug use classes in both waves. Regard-
ing the prevention of adolescent drug use, our findings 
highlight the importance of comprehensive public health 
approaches that target parenting skills, especially moni-
toring, while simultaneously targeting parental alcohol 
use. To educate parents to be more aware of their role 
in the prevention of adolescent drug use, school-based 
prevention programs should also target parenting skills 
and parental alcohol use, giving special attention to the 
influence of problematic patterns of maternal drinking on 
adolescents’ risk of drug use.
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