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Objectives: Previous studies have estimated the 30-day prevalence of alcohol use to be
approximately 21% among youth in Brazil, despite the legal drinking age of 18 years. The present
study aimed to determine the prevalence of underage drinking and its associated factors among
adolescents in Brazil.
Methods: The 3rd National Survey on Drug Use by the Brazilian Population (III Levantamento
Nacional sobre o Uso de Drogas pela População Brasileira) is a nationwide, multi-stage, probability-
sample household survey. Herein, youth between the ages of 12-17 years were included. Lifetime and
12-month alcohol use prevalence were estimated. Factors associated with 12-month alcohol use were
evaluated through multivariate analysis considering survey weights and design.
Results: Overall, 628 youth were interviewed. Estimated lifetime and 12-month alcohol use were
34.3% (standard error [SE] = 1.9) and 22.2% (SE = 1.7), respectively. Factors associated with
12-month drinking were: other/no religion vs. Christianity; living in rural vs. urban areas; self-reported
diagnosis of depression vs. no self-reported depression; lifetime tobacco use vs. no history of tobacco
use; and any illicit drug use vs. no history of illicit drug use.
Conclusion: Considering that alcohol use is a major risk factor for early death among Brazilian youth,
our findings highlight the importance of preventative measures to reduce underage drinking.
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Introduction

Underage alcohol use is a public health concern, resulting
in several adverse consequences among adolescents.1

According to data from the United States, the lifetime
prevalence of alcohol use is about 60% for adolescents
by the end of high school,2 despite a legal drinking age
of 21 years or older. Interestingly, the past-30-day
prevalence of underage drinking in the United States
decreased significantly from 2002 to 2019 (percent
decrease by age group: 41.1% for individuals aged 16-
17; 54.7% for individuals aged 14-15; and 61.9% for
individuals aged 12-13) based on the 2019 National
Survey on Drug Use and Health (NSDUH).3 Additionally,
a systematic review found that the mean prevalence of
current alcohol use is approximately 35% among Brazilian
adolescents between the ages of 10 to 19 years.4 Alcohol
consumption by adolescents has been associated with

negative outcomes including deficits in cognition and
brain development, poor relationships with others, poor
academic achievement, criminality, as well as death.1,5-8

Evidence also suggests that components of social
context, such as peer influences and parenting factors,
especially during early adolescence, have an influence on
later drinking behaviors and on alcohol-related problems.9

Importantly, prior findings have also indicated that alcohol
use during adolescence is a predictor of alcohol use
disorder (AUD) and substance use disorder.9,10

It is well known that, during adolescence, the brain
undergoes numerous neurodevelopmental changes and
continues to develop until young adulthood, causing
the brain to be especially vulnerable throughout this
period.5,11 Adolescents are particularly susceptible to
engagement in high-risk behaviors, such as underage
drinking, because the prefrontal cortex, which has a
primary role in decision making, is still undergoing
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maturation at this stage.12 Alcohol use during adoles-
cence has been associated with changes in brain struc-
ture and function, as well as cognitive deficits.5 Further-
more, adolescents commonly engage in binge drinking,
which is associated with a greater likelihood of being
diagnosed with an AUD and additional neurobiological
changes (e.g., decreased cortical thickness in the frontal
lobe and cingulate; decreased grey-matter volume in the
frontal lobe, temporal lobe, and cerebellum; various
changes in task activation across specific regions of the
brain).13 Binge drinking refers to the consumption of
approximately five or more alcohol beverages for males
and four or more alcohol beverages for females during a
2-hour period.13,14 Together, these findings reinforce the
importance of studying this population to prevent the
negative outcomes that arise from alcohol consumption
during adolescence.

Notably, a study in Brazil that analyzed data from
almost 75,000 adolescents between the ages of 12 and
17 found that 21% consumed alcohol within the past 30
days, despite the current legal drinking age of 18 years or
older in the country.15 While these results are concerning,
there are a lack of studies assessing the lifetime and
12-month prevalence of alcohol use among Brazilian
adolescents, as well as potential contributing factors.

Thus, the aim of the present study was to estimate
the prevalence of underage drinking and its associated
factors among a nationally representative population of
adolescents in Brazil.

Methods

The 3rd National Survey on Drug Use by the Brazilian
Population (III Levantamento Nacional sobre o Uso de
Drogas pela População Brasileira) is a nationwide, multi-
stage, probability-sample household survey. The sample
included 16,273 Brazilians aged 12 to 65 years, living in
urban and/or rural areas who were interviewed between
2015 and 2016. Native individuals living in indigenous
villages, persons deprived of liberty, and individuals with
physical or mental disabilities that precluded answering
the interview questions were not eligible.16-19 Details
regarding sampling, questionnaires, data collection, data
entry, and handling of non-response are fully available
elsewhere.20

Participants

In the present analysis, 628 youth between the ages of
12 and 17 years were included, representing 20 million
individuals of this age after proper weighting, as briefly
described elsewhere.17

Outcome

The main outcome was underage drinking, assessed by
self-reported alcohol use in the preceding 12 months. In
Brazil, since 2015, it is a crime to ‘‘sell, provide, serve,
minister, or deliver’’ alcoholic beverages to youth under
the age of 18 years.21

Variables

Demographic variables were collected using questions
from the Brazilian Demographic census,22 and included:
sex at birth (male vs. female); sexual orientation (hetero-
sexual, homosexual, other/do not want to answer); color/
race (white, black, mixed, other); school attendance (yes,
not anymore); religion (Catholic, Christian, none, other);
having a steady partner (yes, no); number of children
(none, one or more); geographic macro-region of resi-
dence (North/Northeast, Southeast/South, and Center-
West); and living in urban vs. rural areas.

General health variables included: self-rated health
(very good/good, fair/do not know, and very poor/poor)23;
and reporting 12-month treatment and/or diagnosis for
diabetes, heart disease, hypertension, asthma, renal
disease, depression, anxiety, or bipolar disorder.

Lifetime substance use was aggregated as prescription
medication used to ‘‘feel high’’ (benzodiazepines, antic-
holinergics, barbiturates, and opioids), tobacco use,
and illicit drug use (inhalants, marijuana, cocaine/crack,
ecstasy).

Alcohol-related problems included binge drinking in
the previous 30 days (defined as the consumption of
approximately five or more alcohol beverages for males
and four or more for females within a 2-hour period),14

and 12-month report of the following: having used alcohol
in situations representing physical risk (such as driving,
swimming, piloting motorcycles, operating machines,
etc.); and having personal problems due to alcohol use.
In addition, individuals were asked whether, in the pre-
vious 12 months, they had done any of the following after
using alcohol: driven, had an argument, destroyed
something, hurt themselves, been beaten, hurt someone,
been threatened, had difficulties fulfilling obligations at
school/work, left school, or stolen something.

Statistical analysis

Prevalence, standard error (SE), and estimated popula-
tion were calculated for selected demographic variables,
general health (self-rated and selected medical con-
ditions), lifetime substance use, and alcohol-related
problems. Prevalence and SE were estimated for all
variables stratified by underage drinking and compared
using Pearson’s chi-square test with Rao-Scott adjust-
ment.24 Variables presenting a p-value o 0.20 at the
bivariate test were considered for the multivariable
regression model. The final model was fitted considering
the backward method, maintaining those variables with a
significance level of 5%, with the exception of sex, age,
and self-rated health, which were kept in the model
by epidemiological criteria. All the analyses considered
sample weights, design effect, and weight calibration.
Analyses were performed in R version 3.5.0 using the
‘‘survey’’ and ‘‘surveyer’’ packages.25

Ethics statement

The 3rd National Survey on Drug Use by the Brazilian
Population was approved by an ethics committee of
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Fundação Oswaldo Cruz (Fiocruz; CAAE # 35283814.
4.0000.5241).

Results

This study included 628 youth between the ages of 12-17
years, representing 20 million individuals of this age in
Brazil. The sample characteristics are described in
Table 1. Briefly, 56% of the study participants were male,
90% attended school, and 86% reported their overall
health as very good/good. Anxiety and asthma were the
most common self-reported diagnoses, with a prevalence
of 8 and 10% respectively. Alcohol, tobacco, and mariju-
ana were the substances most frequently reported for
lifetime use, by 34.3 (SE = 1.9), 6.3 (SE = 1.1), and 3.3%
(SE = 0.8) of the participants, respectively.

Underage drinking was estimated at 22.2% (SE = 1.7).
Of those who reported underage drinking, 22.7% (SE =
4.1) reported binge drinking and 9.4% (SE = 2.6) had an
argument after consuming alcohol. Factors associated
with underage drinking in the bivariate analysis were:
not attending school (p = 0.01); not being Christian (p o
0.001); living in a rural area (p o 0.001); poor self-rated
health (p o 0.001); depression (p o 0.001); bipolar dis-
order (p o 0.001); lifetime tobacco use (p o 0.001); and
lifetime use of any illicit drug (p o 0.001) (Table 1).

Table 2 shows the final adjusted model. Specifically,
the main risk factors for 12-month alcohol use were:
residing in rural areas compared to urban areas (adjusted
odds ratio [AOR] 2.29, 95% confidence interval [95%CI]
1.30-4.04); self-reporting a diagnosis of depression
(AOR 8.79, 95%CI 1.03-74.72); lifetime tobacco use (AOR
13.27, 95%CI 5.14-34.27); and any illicit drug use (AOR
3.40, 95%CI 1.03-11.18). Importantly, being Christian was
a protective factor in comparison to other/no religion (AOR
2.55, 95%CI 1.52-4.29).

Figure 1 shows that those with 12-month alcohol use
had a greater prevalence of alcohol-related problems
in comparison to the general adolescent population, as
follows: binge drinking (22.7 vs. 5%, respectively); risk of
physical injury (3.5 vs. 0.8%, respectively); relationship
problems (7.1 vs. 1.6%, respectively); driving under the
influence of alcohol (2.1 vs. 0.5%, respectively); having
an argument (9.4 vs. 2.1%, respectively); destruction of
objects (1.2 vs. 0.3%, respectively); self-harm (2.2 vs.
0.5%, respectively); being beaten (1.7 vs. 0.4%, respec-
tively); hurting someone else (2.8 vs. 0.6%, respectively);
and difficulty fulfilling one’s obligations (2.2 vs. 0.5%,
respectively).

Discussion

The present study found a lifetime prevalence of 34.3%
and a 12-month prevalence of 22.2% for alcohol use
among youth between the ages of 12 and 17 years in
Brazil. The prevalence of underage drinking was greater
among individuals residing in rural areas as compared to
urban areas, individuals self-reporting depression as
compared to those that did not self-report depression,
individuals with lifetime tobacco use as compared to those
with no history of tobacco use, and individuals with any

illicit drug use as compared to those with no history of
illicit drug use. Interestingly, being Christian was asso-
ciated with a lower prevalence of underage drinking as
compared to individuals who self-reported other/no
religion. Furthermore, those who consumed alcohol within
the last 12 months had a higher prevalence of binge
drinking, physical injury, relationship problems, driving
under the influence of alcohol, having an argument,
destruction of objects, self-harm, being beaten, hurting
someone else, and difficulty fulfilling one’s obligations as
compared to the overall population.

According to the 2019 NSDUH, the 12-month pre-
valence of alcohol use among adolescents aged 12-17
years in the United States was 21.2%.26 These findings
are similar to those of the current study, which found a 12-
month prevalence of 22.2% for alcohol use by youth of the
same age range in Brazil. A previous systematic review
found a mean prevalence of 35% (23 to 67%) for current
alcohol use among Brazilian adolescents, which is also
similar to the findings of the current study.4 In contrast,
Canadian survey results from 2018-2019 found a 12-month
prevalence of 44% for alcohol use among adolescents from
grades 7-12.27

Prior studies have demonstrated significant associa-
tions between specific sociodemographic characteristics
and an increased prevalence of alcohol use among
adolescents, including residing in rural areas as well as
non-religiosity.28,29 A longitudinal study also found that
adolescent alcohol use was a predictor of subsequent
illicit drug abuse.30 Interestingly, a meta-analysis showed
that AUD was a predictor of depression.31 A previous
study in Brazil found a significant relationship between
alcohol use and physical violence for adolescent males
between the ages of 13 and 15 years.32 Underage alcohol
consumption is also linked to binge drinking, which
has concerning associations with alcohol-related injury,
alcohol-related physical/sexual assault, and road traffic
collisions.33 Lastly, the current study indicated that being
Christian is a protective factor against underage drinking,
which has been supported by other studies showing that
religiosity protects against alcohol use in adolescents.29

Unfortunately, the small sample size precludes the
assessment of the putative protective effect of other
religions and denominations on underage drinking and
harmful/dependent use of alcohol in a broader sense.
Overall, the findings of prior studies are consistent with
the main results of our present study, indicating that
various sociodemographic characteristics, illicit sub-
stance use, and medical conditions are factors associated
with adolescent alcohol consumption as well as its related
problems.

The high prevalence of alcohol use and alcohol-related
problems among Brazilian adolescents that we found in
the present study highlights the importance of implement-
ing preventative measures against underage drinking in
this population. This is particularly urgent considering that
alcohol consumption among adolescents has been linked
to functional and cognitive impairments such as deficits in
learning, executive functioning, attention, and memory.5,6

Notably, underage drinking can impact the development
of the adolescent brain, resulting in the aforementioned
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Table 1 Sociodemographic and clinical characteristics and their association with underage drinking among youth between the
ages of 12-17 years, Brazil, 2015

Underage drinking

Overall Yes No

Variables Estimated population (N) % SE % SE % SE p-valuew

Sex 0.61
Male 11,436,244 56.4 2.7 58.7 4.8 55.7 3.2
Female 8,840,14 43.6 2.7 41.3 4.8 44.3 3.2

Sexual orientation 0.34
Heterosexual 19,599,154 96.7 0.9 95.2 1.6 97.1 1.0
Homosexual (gay or lesbian) 99,640 0.5 0.2 1.1 0.8 0.3 0.2
Other/do not know/do not want to answer 577,591 2.8 0.9 3.6 1.3 2.6 1.0

Skin color 0.57
White 7,145,829 35.2 2.4 37.4 5.0 34.6 2.5
Black 2,014,357 9.9 1.3 8.4 2.3 10.4 1.7
Mixed 10,872,106 53.6 2.3 54.1 5.2 53.5 2.4
Other 244,093 1.2 0.6 0.0 0.0 1.5 0.8

Attends school 0.01
Yes 18,247,771 90.0 1.4 82.5 3.7 92.1 1.7
Not anymore 2,028,614 10.0 1.4 17.5 3.7 7.9 1.7

Religion
Christian 6,609,932 32.6 2.7 18.0 3.7 36.8 3.1 0.00
Other 13,666,454 67.4 2.7 82.0 3.7 63.2 3.1

Stable partner 0.55
Yes 361,130 1.8 0.8 2.6 1.3 1.5 1.1
No 19,915,255 98.2 0.8 97.4 1.3 98.5 1.1

Number of children 0.05
None 20,018,134 98.7 0.8 97.4 1.2 99.1 0.3
One 258,251 1.3 0.4 2.6 1.2 0.9 0.3

Region 0.56
North-Northeast 8,962,864 44.2 3.3 45.2 5.3 43.9 3.5
South-Southeast 9,420,721 46.5 3.4 47.8 5.1 46.1 3.7
Center-West 1,892,800 9.3 1.6 7.0 1.9 10.0 1.8

Urban vs. rural 0.00
Urban 16,318,779 80.5 2.3 70.2 4.9 83.4 2.4
Rural 3,957,606 19.5 2.3 29.8 4.9 16.6 2.4

Self-rated health 0.11
Very good/good 17,468,645 86.1 1.9 90.8 2.7 84.4 2.3
Fair/poor/very poor 2,807,740 13.85 1.9 9.2 2.7 15.2 2.3

Self-reported diagnosis or treatment in last 12 months
Diabetes 93,408 0.5 0.2 0.5 0.5 0.5 0.3 0.97
Heart disease 222,538 1.1 0.4 0.5 0.5 1.3 0.5 0.36
Hypertension 347,169 1.7 1.0 2.1 1.2 1.6 1.2 0.79
Asthma 2,002,763 9.9 1.8 11.5 3.2 9.4 2.0 0.57
Depression 136,807 0.7 0.3 2.2 1.1 0.2 0.2 0.00
Anxiety 1,543,697 7.6 1.5 9.3 2.5 7.1 1.8 0.47
Bipolar disorder 72,075 0.4 0.2 1.3 0.9 0.1 0.1 0.00
Renal disease 114,951 0.6 0.3 1.3 1.0 0.3 0.3 0.16

Substance use, lifetime
Tobacco 1,267,767 6.3 1.1 22.0 4.0 1.7 0.6 0.00
Benzodiazepines 228,988 1.1 0.5 2.8 1.7 0.6 0.3 0.03
Amphetamines 118,612 0.6 0.5 2.2 2.0 0.1 0.1 0.00
Barbiturates 61,177 0.3 0.2 0.3 0.3 0.3 0.2 0.91
Opioids 418,148 2.1 1.0 1.5 0.8 2.2 1.3 0.59
Inhalants 222,550 1.1 0.4 2.9 1.3 0.6 0.3 0.01
Marijuana 677,601 3.3 0.8 12.5 3.1 0.7 0.4 0.00
Cocaine 234,275 1.2 0.4 4.9 1.7 0.1 0.1 0.00

Continued on next page
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Table 1 (continued )

Underage drinking

Overall Yes No

Variables Estimated population (N) % SE % SE % SE p-valuew

Ecstasy 77,424 0.4 0.2 1.3 0.8 0.1 0.1 0.01
Injected drug use 59,482 0.3 0.2 1.0 0.8 0.1 0.1 0.02

Any medication 804,116 3.4 1.3 6.1 2.6 3.4 1.3 0.59
Any illicit drug 813,557 4.0 0.8 13.9 3.2 1.2 0.5 0.00
Was threatened in last 12 months 1,294,245 6.4 1.2 9.9 2.9 5.4 1.3 0.10
Was beaten in last 12 months 82,175 0.4 0.2 1.1 0.8 0.2 0.2 0.09

SE = standard error.
w w2 with Rao-Scott adjustment.

Table 2 AOR for past 12-month alcohol use among youth between the ages of 12-17 years, Brazil, 2015

95%CI

Variables AOR Lower Higher

Sex
Male 1.11 0.66 1.85
Female Ref. - -

Religion
Christian Ref. - -
Other (none/Catholic/others) 2.55 1.52 4.29

Urban vs. rural
Urban Ref. - -
Rural 2.29 1.30 4.04

Self-rated health
Very good/good Ref. - -
Fair/poor/very poor 0.60 0.26 1.40

Tobacco use, lifetime
Yes 13.27 5.14 34.27
No Ref. - -

Any illicit drug use, lifetime
Yes 3.40 1.03 11.18
No Ref. - -

Self-reported diagnosis/treatment for depression in last 12 months
Yes 8.79 1.03 74.72
No Ref. - -

95%CI = 95% confidence interval; AOR = adjusted odds ratios; Ref. = reference category.
Hosmer-Lemeshow test p-value = 0.7925.

Figure 1 Alcohol-related problems among youth between the ages of 12-17 years, Brazil, 2015. DUI = driving under the
influence.
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functional and cognitive deficits.5,6 Several risk factors for
underage drinking have been identified, such as child-
hood physical abuse, parenting factors, peer influences,
conduct problems, and depression.9,34,35 Fortunately,
there is some evidence suggesting that the implementa-
tion of interventions including family-based prevention
programs, mentoring, mHealth technology (e.g., mobile
applications, social networking websites, text messages,
etc.), and public health measures (e.g., restrictions on
alcohol availability, taxation to increase prices, etc.) can
prevent or reduce alcohol use among adolescents.36-39

A recent study of adolescents of 11-17 years in the United
Kingdom demonstrated that positive reactions to alcohol
advertisements were associated with an increased sus-
ceptibility to underage drinking for those with no history of
alcohol use, and with high-risk drinking for current alcohol
users.40 This indicates that regulation of alcohol adver-
tisements may also help to inhibit underage drinking.
A Brazilian study found, through the use of machine-
learning algorithms, that driving under the influence of
alcohol was associated with male sex, binge drinking,
and past-year drug use.41 This indicates the promising
potential of machine-learning techniques to inform policy-
making and the implementation of targeted interventions
through the prompt identification of individuals that are at
a particularly high risk of facing the adverse outcomes
associated with adolescent alcohol consumption in Brazil.

The findings of the present study should be considered
in light of some limitations. One limitation was the cross-
sectional design of this study, which precludes any
inference of causality. Another limitation was the use of
self-report assessments, which may be a source of social
desirability bias. Furthermore, parenting style regard-
ing alcohol use was not evaluated, which is a known
contributing factor to adolescent alcohol use.42 Despite
these limitations, several strengths of this study are worth
highlighting. First, this study used a probability sample,
which allows generalizability of the findings to the entire
Brazilian population at this age. Additionally, a wide
variety of factors were examined, including sociodemo-
graphic characteristics, medical conditions, the use of
illicit substances, and alcohol-related problems, enabling
an extensive investigation of the factors associated with
underage drinking.

Overall, the main findings of this study demonstrate the
high prevalence of alcohol use among Brazilian youth,
as well as the alarming alcohol-related problems (e.g.,
binge drinking, physical injury, relationship problems,
driving under the influence of alcohol, etc.) associated
with underage drinking in this population. Other known
consequences of underage drinking include deficits in
cognition and brain development, difficulties with inter-
personal relationships, and academic issues. The present
study found several risk factors for alcohol use among
Brazilian adolescents, such as residing in rural areas, self-
reporting a diagnosis of depression, tobacco use, any illicit
drug use, and having no/other religion in comparison to
Christianity. Identification of such risk factors for adoles-
cent alcohol use will enable the timely implementation of

suitable interventions among those who are at the highest
risk of underage drinking. The early implementation of
interventions and public health measures focused on the
prevention or reduction of adolescent alcohol consumption
may be promising to limit the devastating consequences of
underage drinking in Brazil.
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