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Objective: To analyze factors that influence alcohol consumption by Brazilian adolescents aged 12 to 17 years from the five macro-
regions of Brazil, according to sociodemographic, schooling, and family characteristics. Methods: This is a cross-sectional study
with data from the Study of Cardiovascular Risks in Adolescents (ERICA). The outcome was assessed by alcohol consumption and
considered the variables sex, age, ethnicity/skin color, maternal schooling level, having housemaids, number of bathrooms at home,
living or not with parents, and type of school. For the analyses, the survey mode was used for complex samples. Poisson regression
was performed to assess the magnitude of factors associated with alcohol consumption among adolescents. Results: The prevalence
of alcohol consumption by adolescents was 22.1%. The variables age range of 15 to 17 years, higher socioeconomic status, and living
alone or with only one of the parents were factors that remained associated with alcohol consumption by adolescents regardless
of their region of residence. Protective factors in alcohol consumption were associated with variables related to lower economic
conditions and being of Asian or indigenous descent. Conclusion: The percentage of adolescents who consume alcohol is worrisome
and must be tackled with public policies and health education. Understanding which factors are related to this situation contributes
to practices and policies aimed to reduce its prevalence and damage to health.
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INTRODUCTION

Alcohol is a licit drug of interest and is consumed by
a portion of adolescents. According to the World Health
Organization (WHO), 43% of adolescents over 15 years old
have consumed alcohol’. In Brazil, the prevalence of alco-
hol consumption by adolescents aged 13 to 17 years was
28.1% in 20192 although Brazilian legislation prohibits the
sale of alcoholic beverages to children and adolescents un-
der 18 years old?3.

The onset of alcohol consumption is increasingly ear-
ly and frequent among adolescents. Alcohol consumption
may be influenced by individual factors or the social con-
text of adolescents, such as family environment, friends,
and school* During this stage, adolescents undergo new
discoveries and changes in the social and emotional fields®.
Thus, alcohol consumption may increase their vulnerabili-
ty, compromising their physical and mental health®.

The earlier the consumption, the greater the risk of
adolescents becoming excessive consumers throughout
life”8. Moreover, early consumption increases the risk of
exposure to sexually transmitted infections, traffic acci-
dents, personality disorders, poor school performance, ag-
gressive behavior, and unintentional injuries®'.

A study shows that sociocultural factors, as well as ge-
netics and epigenetics', influence the initiation and con-
sumption of alcohol by adolescents*. Environmental factors
significantly affect the onset and maintenance of alcohol
consumption habits'. Studies show that factors such as
socioeconomic vulnerability, characteristics of family func-
tioning, and being a man increase the chance of alcohol
consumption' ™. Other studies show that families that tol-
erate alcohol consumption by adolescents under 18 years
old contribute to increase this consumption’. By contrast,
when families are stricter on this regard, adolescents are
less likely to consume alcohol'®.

Thus, understanding of the factors related to alcohol
consumption by adolescents should extend beyond its
prevalence. This study addresses alcohol consumption
during adolescence, aiming to analyze sociodemographic
and geographic factors that influence such consumption by
Brazilian adolescents aged 12 to 17 years.

METHODS

This study used data from the Study of Cardiovascular
Risks in Adolescents (ERICA), a cross-sectional, national, and
school-based study, which was performed in 2013 and 2014
to assess the prevalence of cardiovascular risk factors and
metabolic syndrome in a representative sample of adoles-
cents aged 12 to 17 years. These individuals studied in public
and private schools from all Brazilian capitals and the Federal
District (cities with more than 100,000 inhabitants).

Data were collected in schools with a portable individ-
ual electronic data collector, model LG GM750Q, in which
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adolescents answered about 100 questions about socio-
demographic characteristics, occupation, physical activity,
diet, tobacco use, alcohol consumption, sleep, morbidi-
ties, reproductive health, oral health, and mental health.
Details on the sample design and the study data collection
protocol were described in previous studies'”8.

The question of this investigation was: “In the last 30 days
(one month), on how many days did you have at least one glass
or dose of alcohol?”. This question was used to establish the
variable alcohol consumption, since it was dichotomous.

Those who answered “never drank alcohol” or “no day
in the last 30 days” were classified as non-consumers of al-
cohol, and those who answered “7 or 2 days”, “3 to 5 days”,
“6 to 9 days”, “10 to 19 days”, “20 to 29 days”, or “every day”
in the last 30 days were classified as consumers of alco-
hol. Adolescents who did not remember or did not answer
the question were excluded from the study. Thus, in total,
71,965 adolescents participated in this research.

Sex, age (age ranges of 12 to 14 and 15 to 17 years old),
ethnicity/skin color (white, black, mixed-race, or other), ma-
ternal schooling level (<8 years or >8 years of schooling),
number of bathrooms (none, 1, or >2), having housemaids
(none, 1, or >2), type of school (public or private), school
area (urban or rural), and family structure (living with both
parents, living with only one parent, or living alone) were
sociodemographic variables.

The rate of loss of information on economic class was
high (around 31%), therefore this variable was not consid-
ered in the analyses. Proxy variables for economic conditions,
number of bathrooms, and having housemaids were used'®.
Thus, for the analyses, a sample of 71,965 adolescents, who
properly answered the question of interest, was used.

Data analyses were performed with the Stata 16.0 sta-
tistical package, using the survey mode to analyze com-
plex sample data. Prevalence estimates were presented
in proportions (%), with their respective 95% confidence
intervals (95%Cl). The chi-square test was used to assess
the difference between prevalence rates of alcohol con-
sumption according to demographic, socioeconomic, and
school factors. To analyze possible associations between
independent and dependent variables, logistic regression
analysis was used. Independent variables associated with
the outcome and with a significance level of p<0.20 were
analyzed by multivariate Poisson regression at the same
level. They were excluded by the stepwise backward meth-
od. For all statistical analyses, a probability level of signifi-
cance of 5% was considered.

This study was approved by the Research Ethics Com-
mittees of the institution of the study coordination center
(IESC/UFR] — Process 45/2008) and the 27 research insti-
tutions participating as representatives of Brazilian states.
To participate in the study, all adolescents signed an agree-
ment term and, when required by the local Research Eth-
ics Committee, parents or guardians signed an informed
consent form.
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RESULTS

Our study used data from the 71,965 adolescents se-
lected from the 102,327 that were eligible for this study.
The prevalence of alcohol consumption among adoles-
cents was 22.1% (95%Cl 21.21-23.2). Table 1 shows that
Southern Brazil was the macro-region with the highest
prevalence (28.7%), while Northern Brazil had the lowest
(15.4%).

Table 2 shows the profile of adolescents who consumed
alcoholic beverages, according to sociodemographic vari-
ables. The highest prevalence of alcohol consumption was
among Brazilian adolescents aged 15 to 17 years (30.8%;
95%Cl 29.0-32.8); however, living with both parents was
one of the main factors responsible for the lowest preva-
lence of alcohol consumption (19.8%; 95%Cl 18.7-20.8).

Table 2 also shows that, among the five macro-regions
of Brazil, adolescents aged 15 to 17 years presented the
highest prevalence of alcohol consumption and Southern
Brazil was the macro-region with the highest prevalence
(38.4%; 95%Cl 34.6-42.4). Regarding family structure, the
highest prevalence of alcohol consumption was among ad-
olescents who lived alone in comparison with those who
lived with their parents. In Southeastern Brazil, the highest
prevalence of alcohol consumption was among adolescents
who lived without their parents (41.3%; 95%Cl 31.3-51.9).

The logistic regression crude analysis of the five mac-
ro-regions of Brazil and the country as a whole are included
in the supplementary material, where adolescents aged 15
to 17 years, who had more than two bathrooms, house-
maids (factors associated with better economic condi-
tions), and lived without their parents presented the high-
est chances of alcohol consumption).

A multivariable-adjusted analysis (Table 3) showed
that, in Brazil, the age range of 15 to 17 years was as-
sociated with a higher alcohol consumption: these ad-
olescents had more than doubled the chance of con-
suming this kind of beverage (odds ratio — OR 2.64;
95%Cl 2.36-2.94). Having housemaids (OR 1.54; 95%Cl
1.03-1.22) and a higher number of bathrooms (OR 1.12;
95%Cl 1.03-1.22), which were proxy variables for better
economic conditions, were also associated with alcohol
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consumption by adolescents. In our study, adolescents
who lived in houses without bathrooms — a proxy vari-
able for lower economic conditions — had lower chanc-
es of alcohol consumption (OR 0.54; 95%Cl 0.31-0.95).
The chance of alcohol consumption by adolescents of
Asian or indigenous descent was 24% lower in compar-
ison with other ethnicities/skin colors (OR 0.76; 95%Cl
0.62-0.93). Regarding family structure, living with only
their mother or father (OR 1.34; 95%Cl 1.22-1.46) or liv-
ing alone (OR 1.71; 95%Cl 1.34-2.17) also increased the
chance of alcohol consumption by adolescents.

In Central-Western Brazil (Table 3), being 15 to 17 years
old (OR 3.15; 95%CI 2.65-3.75), having housemaids (OR
1.53; CI95% 1.16-2.18), living with only the father or mother
(OR 1.55; 95%Cl 1.28-1.86), or living alone (OR 1.40; 95%ClI
1.10-1.79) were factors that increased the chance of alco-
hol consumption by adolescents. In Northeastern Brazil,
being 15 to 17 years old increased the chance of alcohol
consumption by adolescents by almost three times (OR
2.69; 95%Cl 2.28-3.16).

Having housemaids and living with only the father or
mother were also associated with alcohol consumption
(OR 1.32; 95%CI 1.09-1.59 and OR 1.24; 95%Cl 1.11-1.49,
respectively), which is similar to the results for Northern
Brazil. In Southern Brazil, being 15 to 17 years old, be-
ing black, having a greater number of bathrooms, having
housemaids, and living with only the father or mother were
factors associated with a higher alcohol consumption by
adolescents.

DISCUSSION

This study estimated the prevalence of alcohol con-
sumption and evaluated its association with the socioeco-
nomic status of Brazilian adolescents. The general preva-
lence of alcohol consumption was close to that found in
the National Survey of School Health (PeNSE) 2019% and in
the 3 National Survey on Drug Use by the Brazilian Pop-
ulation?. Differences in prevalence, according to the mac-
ro-region, ranged from 15.4% (Northern Brazil) to 28.7%
(Southern Brazil), which is in accordance with data from the
PeNSE 2015 and 201922,

Table 1. Prevalence of consumption and non-consumption of alcohol by adolescents, Brazil and its macro-regions.

ERICA, 2013-2014.

Macro-region . :onsur;}ontion of aIcohoI9 - Non-:onsurz}ftion of alc°h°|95%C|

Brazil 15,611 22.1 21.1-23.2 56,354 77.9 76.8-78.9
Central West 2,195 24.3 22.3-26.3 7,175 75.7 73.7-77.6
Northeast 4,052 17.2 15.7-18.9 18,347 82.7 81.1-84.3
North 2,311 15.4 14.4-16.5 12,246 84.5 83.5-85.6
Southeast 4,102 234 21.6-25.4 12,353 76.5 74.6-78.4
South 2,951 28.7 26.5-31.0 6,233 71.3 70.0-73.4

p-value <0.001
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Table 2. Profile of adolescents who consumed alcoholic beverages, according to sociodemographic variables, Brazil

and its macro-regions. ERICA, 2013-2014.

X Brazil Central West Northeast North Southeast South
Variables % 95%Cl % 95%Cl % 95%Cl % 95%Cl % 95%Cl % 95%Cl
Sex

Girls 224 | 21.2-23.7 | 244 | 22.6-26.3 17.1 15.7-18.7 | 155 | 14.3-16.8 | 23.7 | 21.6-26.1 | 29.9 | 26.7-33.5

Boys 21.8 | 20.3-23.4 | 241 21.4-27.1 17.4 | 15.3-19.7 | 15.3 | 14.0-16.7 | 23.1 20.4-26.0 | 27.5 | 24.4-30.7
Age (years old)

12-14 142 | 21.6-264 | 144 | 12.9-16.0 10.8 9.2-12.7 9.5 8.6-10.6 15 13.5-16.7 | 20.3 | 18.1-22.6

15-17 30.8 | 29.0-32.8 | 35.1 31.7-8.6 242 | 22.2-26.5 22 | 20.4-23.6 | 32.8 | 29.4-36.4 | 384 | 34.6-424
Ethnicity

White 22.6 | 21.0-243 | 233 | 20.8-26.1 16.9 | 14.5-19.7 | 14.7 | 13.1-16.3 | 22.8 | 20.1-25.7 | 28.1 | 25.7-30.8

Black 245 | 21.9-27.5 |28.7| 23.9-33.8 21.3 | 16.0-279 | 13.5 | 10.8-16.6 | 254 | 21.2-30.1 | 35.5 | 30.2-41.3

Mixed-race 21.5 | 20.5-22.7 | 24.1 21.5-26.9 17 15.4-18.6 16 14.5-17.4 | 23.8 | 21.8-25.8 | 29.5 | 26.0-33.3

Other 19 16.5-21.9 | 26.9 | 21.5-33.3 13.9 | 10.9-17.6 14 10.2-18.8 | 23.7 | 18.7-29.6 | 14.1 | 9.1-21.1
Number of bathrooms

None 14.6 7.8-25.6 | 65.7| 25.9-91.3 6.7 2.7-15.7 | 21.3 | 12.4-34.1 6.8 1.6-24.8 | 22.2 | 5.2-59.8

1 21.3 | 20.3-22.4 |23.4| 20.7-26.5 17 15.0-19.1 | 14.4 | 13.2-15.7 | 22.7 | 21.1-244 | 27 24.3-29.8

22 233 | 21.7-25.0 |24.8| 22.5-27.3 17.8 | 15.9-19.7 | 16.8 | 15.3-18.4 | 245 | 21.5-27.8 | 31.2 | 28.8-33.7
Housemaids

None 21.3 | 20.2-22.4 | 23.1 20.9-25.4 16.7 | 149-18.6 | 14.6 | 13.5-15.7 | 22.5 20.6-245 28 | 25.8-30.4

1 246 | 22.2-27.2 |26.6| 22.6-31.0 19.3 | 16.7-22.1 | 20.1 | 17.1-23.5 | 26.2 | 21.6-31.3 | 30.2 | 25.9-34.8

22 29.6 | 26.8-32.4 |32.4| 26.4-38.9 20.6 | 15.8-26.2 | 17.9 | 14.4-21.9 | 32.5 | 28.1-37.4 | 39.4 | 33.1-46.1
Maternal schooling level

<8 21.8 | 19.9-23.8 | 25.7 | 22.1-29.8 15.8 | 13.3-18.7 | 154 | 13.1-18.0 | 23.4 | 20.1-27.1 | 28.4 | 24.7-32.3

>8 225 | 21.3-23.8 | 24.1 21.7-26.5 18.2 | 16.4-20.1 | 15.1 | 13.9-16.2 | 23.7 | 21.7-25.9 | 29.7 | 26.5-33.0
Family structure

bg’f;n"t"sith both | 198 | 187-20.8 |203| 182-226 | 155 | 13.7-17.5 | 13.4 | 12.2-147 | 20.8 | 19.1-22.6 | 259 | 23.3-28.7

(L)ixgsp‘;"rit;f”'y 246 | 232-260 |293| 26.1-327 | 194 | 17.2-21.2 |17.2 | 157-189 | 257 | 23.2-283 | 33.2 | 30.8-35.7

Lives alone 30 254-35.1 | 28.4| 23.6-33.8 19.9 | 16.9-23.2 | 18.1 | 15.2-21.4 | 41.3 | 31.3-51.9 | 29.9 | 23.9-36.7
Type of school

Public 22.2 | 20.9-23.3 | 243 | 22.1-26.6 179 | 159-20.2 | 15.2 | 14.1-16.4 | 233 | 21.3-25.4 | 28.1 | 25.9-30.4

Private 211 18.6-25.9 | 24.1 19.1-29.8 149 | 12.1-18.1 | 17.3 | 12.5-23.5 | 24.1 18.1-31.2 | 32.7 | 24.2-42.4
School area

Urban 22.1 21.0-23.1 | 24.2 | 22.4-26.5 16.9 | 15.3-18.7 | 155 | 14.4-16.6 | 23.3 | 21.4-253 | 29 | 26.8-31.4

Rural 24 20.4-28.1 | 18.3 14.2-23.4 24.9 17.1-34.7 | 12.6 | 8.8-17.5 26.3 | 22.6-304 | 11.2 | 3.9-28.3

The prevalence was similar between girls and boys
(22.4 and 21.8%, respectively), showing that alcohol con-
sumption was similar regardless of sex, which is in accor-
dance with a study by Strauch et al... However, the PeNSE
2019 found a prevalence of alcohol consumption of 30.1%
among girls and 26% among boys?. Several studies have
observed a higher prevalence among women?2"2,

Adolescents aged 15 to 17 years showed a higher prev-
alence of alcohol consumption both in Brazil (30.8%) and
its macro-regions, both in the crude and adjusted analyses.
Finding friends and identifying with a specific group is par-
ticularly important at this age?* and alcohol consumption is
seen as a facilitator of socialization, as well as a way to sat-
isfy curiosity about the effect of alcohol?*. Moreover, high
exposure to advertisements of this product makes that
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specific public, which seeks fun, the company of friends,
and an escape from reality, create expectations?.

This study used a proxy for socioeconomic status with
the variables number of bathrooms and having house-
maids. Our results suggest that better living conditions
(greater number of bathrooms and having housemaids)
favor alcohol consumption. In Brazil and its five macro-re-
gions, having more than two bathrooms and housemaids
increased the chances of alcohol consumption by adoles-
cents.

These results corroborate other studies?>2°. In the Unit-
ed States, a longitudinal survey with national data showed
that a higher income of parents is associated with alcohol
consumption and the use of other drugs (25%). For the
author, adolescents with better economic conditions have
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Table 3. Sociodemographic factors associated with alcohol consumption by adolescents. Adjusted analysis of Brazil

and its macro-regions. ERICA, 2013-2014.

Brazil Central West Northeast North Southeast South
Variables 95%ClI 95%ClI 95%ClI 95%ClI 95%ClI 95%ClI
OR OR OR OR OR OR
(p-value) (p-value) (p-value) (p-value) (p-value) (p-value)
Age
15-17 2,64 2,36-2,94 3,15 2,65-3,75 |2,69| 2,28-3,16 2,65 2,35-299 | 2,76 | 2,27-3,35 | 2,47 2,03-2,99
<0,001 <0,001 <0,001 <0,001 <0,001 <0,001
Ethnicity
1,02-2,01
Black - - - - - - - 8 8 143 ——————
<0,035
Mixed-race - - - - - - - - - - -
Other 0,76 0,62-0,93 - - - - - - - 0,33 0,16-0,66
<0,008 <0,002
Number of bathrooms
0,31-0,95
None 0,54 - - - - - - - -
<0,034
>2 1,12 1,03-1,22 - - - - - - - 1,31 1,15-1,49
<0,007 <0,001
Housemaids
1,13-1,40 1,17-1,80 1,09-1,59 1,24-1,82 1,11-1,59
1 1,26 1,45 1,32 1,5 1,33 - -
<0,008 <0,001 <0,003 <0,001 <0,002
>2 1,54 1,34-1,78 1,53 1,16-2,18 |1,37| 1,00-1,89 - - 1,72 | 1,36-2,16 1,79 1,29-2,48
<0,001 <0,01 <0,05 <0,001 <0,001
Family structure
Lives with 1,22-1,46 1,28-1,86 1,11-1,49 1,15-1,48 1,11-1,52 1,30-1,74
father or 1,34 1,55 1,24 1,31 1,3 1,5
el <0,001 <0,001 <0,002 <0,001 <0,001 <0,001
Lives without 1,34-2,17 1,10-1,79 1,06-1,65 1,73-4,36
father and 1,71 1,4 - 1,32 2,75 - -
mother <0,001 <0,006 <0,013 <0,001

more opportunity to consume alcohol in comparison with
adolescents with lower economic conditions?. A study
shows that adolescents with higher household incomes
can buy alcohol more easily and in sufficient quantity even
to get drunk.

The type of school (public or private) may reflect socio-
economic differences of adolescents, influencing exposure
to alcohol. However, our findings showed no statistically
significant difference between adolescents who studied in
public and private schools regarding alcohol consumption,
which corroborates the results of the PeNSE 2019: the type
of school did not influence the prevalence of alcohol con-
sumption by adolescents?.

Only in Southern Brazil was ethnicity/skin color associ-
ated with increased alcohol consumption by adolescents.
Being black increased by 1.4 times the chance of alcohol
consumption by adolescents in this macro-region (95%Cl
1.02-2.01). A study by Jomar et al., performed in the state
of Rio de Janeiro, Brazil, found a higher chance of alcohol
consumption among black people in comparison with
white people (OR 4.83), although their study was per-
formed with adults?. Our findings differ from other studies
performed in Brazil regarding the stronger association of
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ethnicity/skin color with alcohol consumption by adoles-
cents. The PeNSE? showed a higher prevalence of alcohol
consumption among white than among black adolescents.
More research is recommended in order to elucidate pos-
sible reasons for the higher alcohol consumption by black
people in Southern Brazil.

In this study, family structure was associated with
alcohol consumption by adolescents, as living alone or
with only one of their parents increased the chance of
consumption (OR 1.71; 95%CI 1.34-2.17 and OR 1.34;
95%Cl 1.22-1.46, respectively). Lack of parental supervi-
sion has a dose-response relationship regarding alcohol
consumption; thus, the lower the parental supervision,
the greater the chance of alcohol consumption by ad-
olescents?. The results of the PeNSE 2015 showed that
having a parent who consumes alcohol increases the
chance of alcohol consumption by adolescents (OR 3.21
and OR 2.14, respectively)3.

A dysfunctional family dynamic, with frequent discus-
sions between the adolescents and their parents, lack of di-
alogue, and parents’ lack of participation in their children’s
daily activities enhances exposure to risk situations®', such
as alcohol consumption. Several studies show that having
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a family member who uses any kind of drug (legal or illegal)
influences its consumption by adolescents’3'-32,

On the other hand, in an environment of family sup-
port, adolescents who put their family’s needs above their
own tend to consume less alcohol™. The presence of par-
ents has a direct relationship with discipline and rules,
which leads adolescents to develop social skills, choose
better friends, and recognize risks®. Parental supervision is
extremely relevant in the prevention of health risk factors,
especially alcohol consumption.

Despite the prohibition by Brazilian legislation?, since
2015, of selling, supplying, serving, administering, or deliv-
ering alcoholic beverages to children or adolescents, even
if for free, is punishable by two to four years of prison and
a fine. This increases the need for monitoring, awareness,
and policies aimed to reduce the contact of young people
with alcohol. In supermarkets, for example, alcoholic bev-
erages are exhibited in areas of easy access and visibility.
The short-, medium-, and long-term measures of the cur-
rent Brazilian legislation are expected to be applied all over
the country, in order to protect children and adolescents
from damage caused by abusive alcohol consumption.

More severe damage leading to mental problems has
been described as relevant not only in Brazil's public health
system, but worldwide, showing that alcohol consumption
by adolescents can have a deleterious effect on health®.
Moreover, alcohol increases the risk of cardiovascular dis-
eases, such as systemic arterial hypertension (SAH), cor-
onary artery disease (CAD), and cerebrovascular accident
(CVA)35'36.

As a measure to reduce damage, the Brazilian Ministry
of Health regulated the Psychosocial Care Centers Alcohol
and Other Drugs (CAPS-AD)*” and implemented the Nation-
al Policy on Integral Attention to the Health of the Child
(PNAISC)* to recognize the rights of children and adoles-
cents in cases of abuse of alcohol and other drugs in the
family, understanding the importance of treatment for the
integral health of this group. In 2019, the WHO released
the SAFER technical package, which provides support to the
member states for reducing harmful alcohol consumption
by strengthening actions to reduce this consumption?.

This study has limitations. First, there is an informa-
tion bias regarding alcohol consumption, since it may
have prevented some adolescents from revealing their ac-
tual habits, even in anonymity, due to censorship, lack of
memory, guilt, or because they were in the school environ-
ment. Secondly, much data was lost in the assessment of
economic level. Thus, variables that showed the economic
class of adolescents, such as having housemaids and num-
ber of bathrooms, only suggest that they belong to higher
economic classes.

Therefore, scientific production on factors associated
with alcohol consumption by adolescents in Brazil is in-
dispensable. It is a complex and multifactorial issue, with
major consequences to the health of a vulnerable group.
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Understanding which factors influence alcohol consump-
tion will contribute to implement health education within
both the school and family. Public policies with strategies
aimed to promote adolescent health, resulting in changes
in lifestyle and consequently reducing the early consump-
tion of psychoactive substances are of great relevance and
should be considered in the field of health.
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