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Abstract This study aims to investigate the prev-
alence of alcohol and tobacco experimentation
among adolescents of the Brazilian Midwest its
association with sociodemographic factors. This
is a cross-sectional study, with data from the Na-
tional School Health Survey — PeNSE, carried out
in 2015. The sample consisted of ninth-graders.
The dependent variable was alcohol and tobacco
experimentation at some point in life. A Poisson
regression model was performed to identify the as-
sociated variables. The weighted estimated prev-
alence of alcohol and tobacco experimentation
was 57.17% (95% CI: 56.20-58.14) and 22.38%
(95% CI: 21.56-23.20), respectively. The preva-
lence of alcohol experimentation among females
was higher than in males. However, regarding
tobacco, males had a higher prevalence than fe-
males. Alcohol and tobacco experimentation was
statistically significant with age. Public schools’
administrative dependency showed a 23.99%
higher prevalence than private schools concerning
tobacco experimentation. We concluded that alco-
hol and tobacco experimentation was high among
school adolescents and was shown to be associated
with sociodemographic factors.

Key words Alcohol consumption, Tobacco, Ad-
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Introduction

Adolescence is the stage of growth to reach hu-
man potential, characterized by profound phys-
ical, psychological and emotional changes. Deci-
sions and habits can determine their health and
well-being for life'. Globally, one out of every
six individuals is a teenager, totaling 1.2 billion
young people aged 10-19 years®. In 2015, Bra-
zil had a population of 204.5 million people, of
which approximately 34 million, or 17%, were
adolescents and 8% of them were living in the
Midwest’.

This stage is critical for adolescents to opt for
a healthy lifestyle, since it provides the build-up
of habits and attitudes that will influence adult-
hood, with the ensuing consequences for the
quality of life**.

Some behaviors initiated at this stage, such as
inadequate diet, sedentary lifestyle, alcohol and
tobacco testing, are common risk factors for the
development of major chronic noncommuni-
cable diseases (NCDs). In Brazil, this group of
diseases accounted for 72.7% of all deaths, espe-
cially cardiovascular diseases (30.4%), neoplasms
(16.4%), respiratory diseases (6.0%), and diabe-
tes (5.3%)°".

The Brazilian Institute of Geography and
Statistics (IBGE), in partnership with the Min-
istry of Health and Education, has carried out
the National School Health Survey (PeNSE), in
its third edition in 2015, which aims to know the
factors related to the risks and health protection
of Brazilian adolescents®. Thus, school is an es-
sential institution for the monitoring of risk fac-
tors among adolescents, since it is a place where
young people spend most of their lives. Accord-
ing to data from the 2015 National Household
Sample Survey (PNAD), the access of the popu-
lation aged 6-14 years and 15-17 years to school
was 98.5% and 84.3%, respectively, showing the
accessibility of this institution for the promotion
of adolescent health'.

Malta et al."* found that there was no differ-
ence in experimentation of alcoholic beverages of
these young people in the two editions of PeNSE,
at 71.4% in 2009 and 70.5% in 2012. Regarding
tobacco use indicators, experimentation of cig-
arettes fell from 24.2% to 22.3%". Considering
that alcohol is the most consumed substance
among young people at an earlier age, and smok-
ing is highly dependent on adolescents, the rele-
vance of this study to the monitoring of health
risk behaviors in the lives of young people in the
Midwest region is highlighted. This region has

absorbed migratory flows from all over Brazil,
people in search of jobs and better living condi-
tions, whose expansion process directly influenc-
es the adolescents’ lifestyle, since this territorial
space appears in several studies with a large per-
centage of young people who have experimented
alcohol and tobacco in their lives.

The hypothesis is that the experimentation of
alcohol occurs mainly among females, and tobac-
co, with males, at increasingly early years. There-
fore, this work may contribute to increasing the
study and knowledge of the social determinants
of behavior related to alcohol and tobacco exper-
imentation in adolescents. The results can also be
useful to highlight the risk behaviors and support
the development of promotion and intervention
activities in the population of students to im-
prove the health of young people.

Using the secondary data of PeNSE 2015, this
study aimed to estimate the prevalence of alcohol
and tobacco experimentation among Brazilian
ninth-graders in the Midwest region and its as-
sociation with demographic and socioeconomic
factors.

Methods

This is a cross-sectional study that analyzed data
from the third edition of PeNSE®. Data on ado-
lescents from the Midwest region of Brazil were
evaluated.

The study population consisted of
ninth-graders from the 26 capitals and the Fed-
eral District. A school sample was designed and
selected for each geographic strata and was
called allocation stratum, and each school was
designated by cross-reference, from its admin-
istrative (public or private) dependency, and its
size, measured by the number of classes, in or-
der to estimate the proportion of 50%, with a
95% confidence level and an absolute error of
three percentage points and a significance level
of five percentage points. The students present
on the day of data collection were invited to par-
ticipate in the survey and answered a structured
and self-administered questionnaire inserted in a
smartphone. PeNSE methodology and primary
results have been published?®.

In the Midwest region, 394 schools and 570
classes participated in the 2015 PeNSE, which
had, at that date, 17,606 students enrolled in the
9% grade. On the day of the survey, 14,205 stu-
dents were present and 14,180 responded on al-
cohol and tobacco experimentation®.



A probabilistic sampling was used in the sam-
ple planning of the PeNSE survey, considering the
two-stage sampling by conglomerates and strati-
fied sampling methods. In the former, the primary
and the secondary sample units were schools and
classes of the selected schools, respectively. Then,
classes were listed from two pieces of information:
the number of students enrolled and the number
of students who usually attended classes. Schools
with less than 15 students in the desired grades
were excluded from the register, since, although
they represented about 20% of the institutions,
they accounted for less than 3% of all enrolled stu-
dents. Night-time classes were also eliminated, as
they only reflected about 3% of this population®.

In this study, we analyzed the dependent
variables of alcohol and tobacco experimenta-
tion at some point in life. Demographic (gender,
age (<13; 14; 215 years), self-reported ethnicity/
skin color) and socioeconomic data (maternal
schooling, school administrative dependency:
public or private) were considered as indepen-
dent variables.

The conceptual model of analysis of this study
was initially performed by estimating the weight-
ed prevalence of alcohol and tobacco experimen-
tation weights for each category of demographic
and socioeconomic variables considered, with
their respective 95% confidence intervals (95%
CI). Then, a bivariate analysis was performed
between the dependent variables and the inde-
pendent variables, considering the prevalence
ratio estimated by the simple Poisson regression
model with robust variance, with their respective
95% confidence intervals (95% CI) and p-values.
Subsequently, the variables with p<0.20 were
tested in the multiple Poisson regression model
with robust variance. Variables with p<0.05 re-
mained in the final model. All statistical analyses
were carried out as the Stata Version 14.0 pro-
gram, using the survey (svy) module for complex
samples, because they allowed incorporating the
sample weights.

The 2015 PeNSE was approved by the Na-
tional Research Ethics Committee, of the Nation-
al Health Council, dated 30/03/20158.

Results

The estimated prevalence and 95% confidence
interval of the alcohol and tobacco experimen-
tation was 57.17% (95% CI: 56.20-58.14) and
22.38% (95% CI: 21.56-23.20), respectively (data
not shown in the table).

Table 1 shows the weighted prevalence of al-
cohol and tobacco experimentation weights for
each category, by the demographic and socio-
economic variables considered in the study, with
their respective 95% confidence intervals (95%
CI) and sample size (n). In this table, we can ob-
serve a statistically significant difference between
the prevalence of the categories of all variables
and the two dependent variables under study,
since most of the 95% confidence intervals are
not intercepted.

Table 2 shows the weighted prevalence and
the analyses of the robust Poisson regression
models, with estimated prevalence ratios be-
tween alcohol experimentation and demograph-
ic and economic variables, with their respective
confidence intervals, with the selection of the
following variables for the multiple analysis:
gender, age, maternal schooling and school ad-
ministrative dependency. In the multiple analy-
sis, variables such as gender, ethnicity/skin color
and age remained associated with alcohol exper-
imentation. We observed that females had a 9%
higher prevalence of alcohol experimentation
than males (p<0.001). White individuals showed
a higher prevalence of alcohol experimentation
compared to the indigenous population. This be-
havior was also statistically significant at ages 14
and 15 years or older compared to adolescents up
to 13 years of age, with a prevalence ratio of 1.15
and 1.42, respectively (Table 3).

Table 4 shows the weighted results from the
analysis of the robust simple Poisson regres-
sion models, with estimated prevalence ratios
between the association of tobacco experimen-
tation with the variables: gender, ethnicity/skin
color, age, maternal schooling and school type;
however, after analysis of the final multiple Pois-
son regression model, only the variables gen-
der, age, ethnicity/skin color and school type
remained statistically significant. The results
show that, among adolescents that experiment-
ed tobacco, males showed a 15% higher preva-
lence than girls (p < 0.001). This behavior was
also more frequent in the age group of 14 years
or more, compared to those less than or equal to
those aged 13. Individuals of indigenous, black
and brown skin color had a higher prevalence of
tobacco experimentation (30%, 17% and 15%,
respectively) compared to white. The school type
classified as public revealed a 14% higher preva-
lence ratio than private schools in tobacco exper-
imentation (Table 5).
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Table 1. Prevalence# and 95% confidence interval# of alcohol and tobacco experimentation, by demographic and
socioeconomic variables of ninth-graders in the Brazilian Midwest region. PeNSE 2015.

Independent variables A_l cohol . 95% CI* Tf)bacco - 95% CI*
Experimentation Experimentation’
Gender (n=14,152) (n=14,156)
Female 58.93 57.56 — 60.28 20.11 19.03 —21.23
Male 55.38 53.99 - 56.76- 24.69 23.50 -25.92
Ethnicity/skin color (n=14,137) (n=14,141)
Brown 58.24 56.80 — 59.67 23.11 21.91-24.36
White 56.44 54.77 — 58.09 19.87 18.57-21.23
Black 56.39 53.44-59.29 25.19 22.74-27.81
Yellow 58.24 53.77 - 62.58 21.13 17.70 — 25.02
Indigenous 51.03 46.02 - 56.01 29.17 24.83 -33.92
Age (years) (n=14,152) (n=14,156)
<13 47.66 45.14 - 50.19 14.63 12.92 - 16.53
14 54.78 53.50 — 56.06 18.95 17.96 —19.98
>15 67.06 65.25—68.83 33.64 31.88 —35.44
Maternal schooling (n=10,839) (n=10,843)
Primary school 58.36 56.65 — 60.04 24.20 22.76 — 25.69
Secondary school 58.53 56.55 — 60.48 21.63 20.03 —23.32
Higher education 55.37 53.19 - 57.54 18.90 17.25 -20.67
School type (n=14,156) (n=14,156)
Public 57.69 56.61 — 58.77 23.28 22.37 -24.22
Private 54.27 52.15-56.37 17.35 15.80 — 19.02

95% CI*: 95% confidence interval, with weighted data. n = sample size by demographic and socioeconomic variables. *: Weighted

values.

Discussion

In this study, the results confirmed the magnitude
of this investigation regarding the experimenta-
tion of alcohol and tobacco among students from
the Midwest region. Thus, research involving
young schoolchildren can provide subsidies for
the structuring of health promotion and disease
prevention public policies.

The World Health Organization (WHO)
reveals that individuals aged 10-19 years have
health problems due to alcohol and tobacco con-
sumption because this reduces self-control and
increases risk behaviors®. The analysis of data
from national and international studies shows the
need for monitoring and coping with young peo-
ple’s alcohol consumption. In Brazil, the Study
of Cardiovascular Risks in Adolescents (ERICA)
detected that one-fifth of the adolescents inter-
viewed had consumed alcoholic beverages in
the 30 days before the interview'?. In the Unit-
ed States, a youth risk behavior survey through
the Youth Risk Behavior Survey (YRBS) in 2015
showed an estimated prevalence of 63.2% life-
time experience and 32.8% in the last 30 days".

In a cross-sectional study conducted in Bra-
zil, the relationship between school problems
and the use of alcohol, tobacco and illicit drugs
was verified. At the time, it was identified that al-
cohol consumption is associated with repetition,
lack of concentration, low grades, desire to drop
out of school and feeling bored in the school
environment. These adolescents showed higher
patterns of behavioral risk, generating school
losses'.

The data of this study indicate that the prev-
alence in females is significantly higher than in
males for the experimentation of alcoholic bev-
erage at some point in life whose results are in
agreement with previous studies'>', and this
was also found in the national samples of PeNSE
2009 and 201241718,

The same result was observed in Argenti-
na'® and the United Kingdom®. However, in the
study Health Behavior in School-Aged Children
(HBSC), it was observed that, among adolescents
aged 11 and 13 years, no difference was found in
weekly consumption between genders, but, at the
age of 15 years, alcohol consumption is higher in
boys?'.



Table 2. Alcohol experimentation prevalence and prevalence ratio, by demographic and socioeconomic variables
of ninth-graders in the Brazilian Midwest region. PeNSE 2015.

Independent variables PR" 95% CI™ P-Value
Gender
Female 1.06 1.03-1.10 <0.001*
Male 1.00 - -
Ethnicity/skin color
Brown 1.14 1.03-1.26 0.010%
White 1.11 0.99 -1.22 0.054
Black 1.10 0.99-1.23 0.078
Yellow 1.14 1.01-1.29 0.037*
Indigenous 1.00 - -
Age (years)
<13 1.00 - -
14 1.15 1.09-1.22 <0.001*
>15 1.41 1.33-1.49 <0.001*
Maternal schooling
Primary school 1.05 1.01-1.11 0.035*
Secondary school 1.06 1.01-1.11 0.036*
Higher education 1.00 - -
School type
Public 1.06 1.02 - 1.11 0.006*
Private 1.00 - -

PR: Prevalence ratio estimated by the simple robust Poisson regression model. 95% CI: 95% confidence interval. *: significant at a
level of 5%. **: Prevalence and 95% confidence intervals (95% CI) estimated under sample weights.

Table 3. Variables of the final model and prevalence ratio adjusted by multiple Robust Poisson regression (PRa),
associated with alcohol experimentation, with their respective 95% confidence intervals (CI) and P-Value,

Midwest region, Brazil, 2015.

Variable Category PRa™ 95% CI'™ P-Value
Gender Female 1.09 1.05-1.13 <0.001*
Male 1.00 - -

Ethnicity/skin color ~ Brown 1.17 1.05-1.29 0.003
White 1.41 1.03-1.27 0.012

Black 1.12 0.99-1.25 0.054

Yellow 1.15 1.02-1.30 0.028

Indigenous 1.00 - -

Age (years) <13 1.00 - -
14 1.15 1.09 - 1.22 <0.001*

=15 1.42 1.34 - 1.51 <0.001*

PRa: prevalence ratio adjusted by the multiple robust Poisson regression model with selection of variables through the Backward
method 95% CI: 95% confidence interval. *: significant at a level of 5%. n = 14,137.

***: Prevalence and 95% confidence intervals (95% CI) adjusted by sample weights.

Adolescents who reported having used al-
cohol at least once in their life are in a critical
situation and this represents a risk factor, since
it compromises the physical and mental health
of young women, who are constantly exposed to
episodes of violence, such as fights and accidents

in addition to the acquisition of chronic diseases,
according to a report by the United Nations Chil-
dren’s Fund®.

A literature review on the subject confirms
the results of the final model, showing a relation-
ship between experimentation of alcohol and the
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Table 4. Tobacco experimentation prevalence and prevalence ratio, by demographic and socioeconomic variables
of ninth-graders in the Brazilian Midwest region. PeNSE 2015.

Independent variables PR** 95% CI** P-Value

Gender

Male 1.23 1.14-1.32 < 0.001*

Female 1.00 - -
Ethnicity/skin color

Indigenous 1.47 1.24-1.74 <0.001*

Black 1.27 1.12-1.43 <0.001*

Brown 1.16 1.07 - 1.27 0.001

Yellow 1.06 0.88 —1.28 0.517

White 1.00 - -
Age (years)

<13 1.00 - -

14 1.29 1.13-1.48 <0.001*

>15 2.30 2.01-2.63 <0.001*
Maternal schooling

Primary school 1.28 1.15-1.43 <0.001*

Secondary school 1.14 1.02-1.29 0.025%

Higher education 1.00 - -
School type

Public 1.34 1.21-1.48 <0.001*

Private 1.00 - -

PR: Prevalence ratio estimated by the simple robust Poisson regression model. 95% CI: 95% confidence interval. *: significant at a
level of 5%. **: Prevalence and 95% confidence intervals (95% CI) estimated under sample weights.

Table 5. Variables of the final model and prevalence ratio adjusted by multiple Robust Poisson regression (PRa),
associated with tobacco experimentation, with their respective 95% confidence intervals (CI) and P-Value,
Midwest region, Brazil, 2015.

Variable Category PRa™ 95% CI'™ P-Value

Gender Male 1.15 (1.07; 1.24) < 0.001*
Female 1.00 - -

Age (years) <13 1.00 - -
14 1.26 1.10 - 1.44 0.001*

=15 2.16 1.90 - 2.50 <0.001*

Ethnicity/skin color Indigenous 1.30 1.10-1.54 0.003*
Black 1.17 1.03-1.31 0.012*

Brown 1.15 1.05-1.25 0.002*

Yellow 1.04 0.87 - 1.26 0.646

White 1.00 - -

School type Public 1.14 1.03; 1.27 0.0011*
Private 1.00 - -

PRa: prevalence ratio adjusted by the multiple robust Poisson regression model with selection of variables through the Backward
method 95% CI: 95% confidence interval. *: significant at a level of 5%. n = 14141. ***: Prevalence and 95% confidence intervals
(95% CI) adjusted by sample weights.

variables white ethnicity/skin color'®. This work 13 years or less, revealing adherence of new users
showed that alcohol experimentation at age 15  over time. TAVARES et al.”, studying young peo-
or more is 42% more likely than in those aged  ple aged up to 21 years in a district of Portugal



found that the majority, about 92%, had experi-
mented alcohol, highlighting the increasing prev-
alence of alcohol consumption throughout life.

The First National Survey of Alcohol and
Drugs, conducted in 2005-2006 identified that
14 years is the mean age of alcoholic beverage
experimentation®. Similar results were found
in previous studies'>'”*%. According to the
Sixth National Survey on Psychotropic Drug Use
among Primary and Secondary School students
in public and private networks of the 26 capitals
of Brazilian states, most adolescents had already
consumed alcoholic beverages at least once in
their lifetime age group?.

The study conducted at the Center for Alco-
hol and Drug Psychosocial Care of Cuiabd with
adolescents in the age group 14-17 years showed
an early onset of alcohol consumption by young
people”. This was also observed in the European
Community and part of the American continent,
and at the age of 11, 1% declared to be a weekly
user. At age 13 and 15, 3% and 14%, respectively,
of young people with weekly consumption of al-
coholic beverages*! were found.

Alcohol consumption is a risk behavior that
usually begins at early ages, at dangerous or
harmful levels, which may extend into adult-
hood, generating illnesses and family disorders™.
Even with the existence of the law prohibiting
the sale and consumption of alcoholic bever-
ages for children under 18, early alcohol intake
by adolescents is a matter of concern. Distillate
experimentation at this stage is associated with
risk behaviors. It increases the probability of in-
volvement in accidents and is strongly related
to violent death, school underperformance and
learning difficulties®*2.

Another public health problem is tobacco use,
whose experimentation is a preponderant factor
for the teenager to become an active smoker. In
Brazil, a Student Tobacco Use Survey (Vigescola)
was carried out and evidenced a high prevalence
of tobacco experimentation among adolescents.
Moreover, this is associated with the search for
identity and space in the adult world, which oc-
curs mainly in this life stage®.

In Brazil, tobacco use prevalence in the pop-
ulation in 1997 was 32.7%, and 14.8% in 2011,
and this is probably due to marketing control,
school educational activities and the restricted
consumption in public and work places*.

In the YRBS analysis of data from 1991 to 2015,
in the United States, a decreased in the prevalence
of consumption is noted, both concerning tobac-
co experimentation in the lifetime and use in the

last 30 days; however, the data found are still high.
In 2015, the estimated prevalence was 32.3% of
experimentation in the lifetime and 10.8% in the
last 30 days™. These are higher rates than those in
Brazil, where a Special Tobacco Use Survey was
conducted with students aged 15-24 years, show-
ing that cigarette experimentation among adoles-
cents reached 14.8% for both genders™.

This investigation emphasizes that the high-
est prevalence of tobacco experimentation oc-
curred in boys and these results show the adoles-
cent’s behavior towards tobacco use, and that in-
creased, worldwide, from the twentieth century,
associated with the idea of masculinity, strength,
and power, influenced by advertisements that
conveyed the image of success”. Concerning gen-
der, the results corroborate several previous stud-
ies and point out that being male is a predomi-
nant factor for tobacco experimentation?>7-41,

In the analysis carried out in Poland, it was
observed that among the adolescents inter-
viewed, those who were male were more likely to
experiment with tobacco compared to females,
and this increased with age in these individuals*.
However, in the study by Figueiredo et al.* and
Fernandes et al.*, no significant differences were
found regarding tobacco experimentation by
gender.

In this study, it was verified that the preva-
lence of adolescents who have already experi-
mented with tobacco increased with age, as ob-
served with alcohol experimentation. This signif-
icant association between tobacco experimenta-
tion and increasing age among adolescents is in
agreement with several previous studies**>,
and it was also verified that tobacco use suprem-
acy increases worldwide with age among adoles-
cents, especially in the range 13-15 years®.

Early initiation of tobacco use is a prognostic
factor for illness and should be addressed. The
earlier the tobacco dependency is established, the
higher the risk of premature death, and the dif-
ference, in some years, after the onset of tobacco
use can almost double the risk of harm to health,
with significant repercussions in terms of years
of life lost to society®®.

In the national analysis of the 2012 PeNSE
data, it was verified that the probability of tobac-
co experimentation increased with age and that
one in five adolescents had previously experi-
mented with tobacco, and the highest probability
is found among working students, confirming
that, being in social handicap, marked by child
labor, may have a higher likelihood of experi-
menting with tobacco’'.
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In the HBSC study, conducted in 43 coun-
tries, no significant differences were observed at
11 years between genders. However, at ages 13
and 15 years, a significant difference was found
and the prevalence was higher in men or women,
according to the country analyzed®.

Concerning ethnicity/skin color, the results
of the final model corroborate the previous stud-
ies and show that being indigenous and being
black and brown are factors that increase the
probability of tobacco experimentation among
young people®.

Literature publications on the subject cor-
roborate this assertion, showing that young peo-
ple from public schools are more easily related to
tobacco experimentation**>%. The Malta et al.>*
study detected a higher risk of tobacco use among
public school students, whose work showed also
that not having friends favors tobacco use.

The WHO considers tobacco and alcohol
consumption as risk factors that must be ad-
dressed and classified as high priority, given the
high number of premature deaths and disabili-
ties worldwide®*. Alcohol use is currently three
times more widespread than tobacco use among
adolescents, whose subjects are exposed to vari-
ous health risk situations, making it imperative
to monitor the risk factors and protection to
which young people are exposed®.

The Vigescola also found that most students
bought tobacco freely”. These results point out
the need for targeted interventions to this popu-

lation group, as well as the empowerment of the
population for the deregulation of the sale of ciga-
rettes and the like for those under 18 years of age™.

Among the limitations of the study are re-
strictions arising from the access profile of the
adolescents’ schools, since the methodology does
not include students with a late entry in the insti-
tution. Also, it is limited to students with regular
attendance at school, thus excluding adolescents
outside the educational system. Because it is a
cross-sectional study, the associations observed
do not necessarily have a cause-and-effect re-
lationship, so it is not possible to identify the
harm caused by the use of these substances for
the study population. However, the increased
consumption of these substances can lead to lim-
itations that will interfere in the quality of life of
these individuals®.

Thus, we can conclude that alcohol and to-
bacco experimentation among adolescent stu-
dents was associated with sociodemographic fac-
tors. These behaviors in adolescence have impli-
cations for the well-being and health of individ-
uals throughout life, due to the increased risk of
developing chronic non-communicable diseases.
As adolescence is so marked by transformations
and exposure to various health risk situations,
the results of this work show the relevance of
implementing public health and education pol-
icies through health promotion and disease pre-
vention actions to avoid the increase of typically
built-in behavioral factors.
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