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ABSTRACT

Purpose. Through physical education classes, students receive information regarding the benefits of physical activity for
health, in addition to the first effective contact with physical activity, physical exercise, and sports. The aim of this study
was to identify the association between sports practice and frequency of physical education classes and aspects related to
lifestyle in adolescents.

Methods. The study included 861 students aged 14-19 years from the city of Sao José, Brazil. Sports practice was assessed
with a questionnaire that classified adolescents into 3 groups: does not practise, less than 6 months, and at least 6 months.
Independent variables were physical activity, cigarette use, alcohol consumption, sedentary behaviour, number of sleep
hours per day, and weekly attendance at physical education classes. Multinomial logistic regression was used to estimate
odds ratios (OR) and 95% confidence intervals (CI).

Results. Higher likelihood of practising sports for at least 6 months was observed in those who performed 2 (OR: 7.54;
95% CI: 1.20-47.29) and 3 (OR: 8.33; 95% CI: 2.13-32.55) physical education classes per week. A greater number (= 8) of
sleep hours per day (OR: 1.45; 95% CI: 1.31-1.60) and excessive alcohol use (OR: 1.14; 95% CI: 1.09-1.20) were associated
with practising sports for at least 6 months.

Conclusions. Two or more weekly physical education classes were associated with engagement in sports practice outside
the school context. Sleeping > 8 hours per day and excessive alcohol use were directly bound with practising sports for at
least 6 months.
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Introduction

Practising physical activity by children and ado-
lescents is directly related to better bone, metabolic,
and mental health, both in the short and long term
[1]. However, in 2010, it was estimated that approxi-
mately 80% of the population (11-17 years) were people
insufficiently active considering the recommendations
of at least 60 minutes of moderate to vigorous physical
activity per day [2]. In Brazil, the estimated preva-
lence of adolescents who did not meet the recommen-
dations regarding physical activity practice in 2015
was 79.7% [3], indicating that, as globally observed,
the prevalence of inactive and insufficiently active
adolescents in Brazil is high.

School is known to be a promising environment for
health promotion activities [4]. Through physical edu-
cation classes, students receive information regarding
the benefits of physical activity for health, in addition
to the first effective contact with the practice of physi-
cal activity, physical exercise, and sports [4]. In this
sense, physical education classes, apart from playing
a fundamental role in motor and human development,
are also a key factor in the advance of skills and con-
fidence so that the students can be active throughout
their lives [1]. When analysing the relationship between
the frequency of physical education classes and health
indicators in adolescents, the incorporation of sports
practice should be considered, not only because it posi-
tively contributes to an increase in the time spent in
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physical activity [5] and better scores on positive health
indicators such as aerobic fitness and muscle strength
[1], but also owing to its relevant role in the personality
formation of children and adolescents [6].

Sport is considered an integration tool for partici-
pants and an important pedagogical instrument in
school (or outside the school environment) [7]. In ad-
dition to contributing to improvement in the quality
of life as a whole (self-esteem, socialization, and health),
sportis not limited to the teaching of sports techniques,
but reinforces cooperation through education of sen-
sitivity and ethics, as well as collectivism, which are
fundamental for the development of personality and
social values in children and adolescents [§].

A study carried out with a representative sample of
children and adolescents in the city of Londrina, Paran4,
Brazil, identified that greater number of physical edu-
cation classes was directly associated with greater
likelihood of practising sports [9]. In addition to the
greater number of physical education classes, litera-
ture reported that aspects related to lifestyle, such as
practice of physical activity [9], greater number of hours
of sleep [10], not smoking [11], not consuming excess
alcohol [11], and shorter period in sedentary behav-
iour based on screen time [12], were directly bound
to the practice of sports among adolescents.

Considering that participation in physical activities
declines considerably with growth, especially from
adolescence to adulthood, encouraging the practice of
sports among adolescents is important not only owing
to its straight health benefits [1], but also because it
directly influences the personality of practitioners, and
habits acquired in childhood tend to remain in adult-
hood [2]. In addition, although studies have individu-
ally investigated the relationship between sports prac-
tice and frequency of physical education classes [9]
or aspects related to lifestyle [10, 13, 14], such associa-
tions were tested in the same analysis model, that is,
without considering that physical activity performed
during physical education classes can contribute posi-
tively to the maintenance of the practice of sports out-
side the school context, and the benefits attributed to
the practice of sports can moderate the association
aspects of lifestyle [10, 13, 14]. Thus, investigating the
interrelation of these constructs (education-sport-health)
can contribute to the diagnosis of benefits of physical
education classes for the health of adolescents and
provide information for the proposal of better targeted
strategies with the objective of reducing the prevalence
of inactive or insufficiently active adolescents. There-
fore, the aim of this study was to identify the associa-
tion of sports practice with the frequency of physical

education classes and aspects related to lifestyle (prac-
tice of physical activity, cigarette use, excessive alcohol
consumption, sedentary behaviour based on screen
time, and sleep hours) in adolescents from a city in
southern Brazil. The hypothesis of this study is that
a greater frequency of participation in physical edu-
cation classes in school, as well as lifestyle-related
aspects are directly related to sports practice among
adolescents.

Material and methods
Procedures and participants

This cross-sectional school-based epidemiological
survey was carried out in the city of Sao José, Southern
Brazil. The municipality has the Human Development
Index (HDI) of 0.809 and the Gini index of 0.44 [15].

The study population consisted of 5182 students
aged 14-19 years enrolled in high schools from the state
public network of the city of Sdo José, distributed into
11 eligible schools and 170 high school classes. The
sampling process was determined in 2 stages: (1) strat-
ified by state public high schools (n = 11); (2) cluster of
classes, considering study shift and school grade (n =
170 classes). In stage 2, all high school students who
were present in the classroom on the days of data col-
lection were invited to participate in the study. The
probabilistic sample consisted of 1132 students. For the
present study, only students with information for all
variables were considered, which resulted in a sample
of 861 individuals. A posteriori power was calculated
on the basis of this number, as well as the prevalence
of the distinct exposure variables and outcome, with
a design effect of 1.2 and alpha level of 5%. The asso-
ciation between sports practice and sex, age, maternal
schooling, economic level, cigarette use, alcohol con-
sumption, sedentary behaviour, number of sleep hours
per day, and number of physical education classes
showed > 80% statistical power. Details on the estimates
for sample size calculation and the entire sampling
process (inclusion, exclusion, eligibility criteria) can
be found in literature [16].

Data collection took place in the school environ-
ment, in the second half of 2014, during the months
from August to November. The work team consisted
of undergraduate and graduate students previously
familiar with and trained to apply the questionnaire
and physical assessments. The questionnaire was ap-
plied in the classroom, and data were self-filled by
students.
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Dependent variable

The dependent variable was sports practice, investi-
gated through questions [17] regarding the frequency
and duration of some of the 4 most common collective
sports in schools: soccer, volleyball, handball, and
basketball. On the basis of the questions, students
were classified into 3 groups: ‘does not practise,” ‘has
been playing sports for less than 6 months,” and ‘has
been playing sports for at least 6 months’. This clas-
sification was adopted because literature reports that
the acquisition of new behaviours, such as engagement
in sports practice, tends to have greater adherence when
maintained for periods longer than 6 months [18].

Independent variables

The physical activity variable was evaluated by the
Brazilian version of the Youth Risk Behavior Surveil-
lance System (YRBSS) questionnaire, translated and
validated for Brazil [19]: ‘During the last 7 days, on how
many days were you physically active for at least 60
minutes per day? (moderate and/or vigorous physical
activity). This question had answers categorized as in-
sufficiently active (0-4 days) and active (= 5 days) [2].

Cigarette use was assessed by the following ques-
tion from the ‘Fantastic Lifestyle’ questionnaire, which
has validation for the Brazilian population [20]: ‘Do you
smoke cigarettes?’ Individuals who answered ‘Never
smoked’ were considered healthy, and those who
responded ‘More than 10 per day,” ‘1 to 10 per day,
‘None in the last 6 months,” ‘None in the last year’
were considered as a risk group, since cigarette use was
inversely associated with sports practice among ado-
lescents [11].

The issue of excessive alcohol consumption was
evaluated on the basis of questions from the YRBSS
questionnaire [19]. The question regarding alcohol
use was: ‘During the past 30 days, on how many days
did you take 5 or more doses of alcohol on the same
occasion? (A dose corresponds to a beer can, a glass of
wine, a dose of whiskey, cachaga, rum, vodka, etc.).
Those who answered ‘At least once’” were considered
a risk group, since excessive alcohol consumption is
associated with health problems [14].

Sedentary behaviour was investigated by the total
time students spent in front of the screen. Time spent
on watching television, using the computer, or playing
video games was collected with the Brazilian version
of the questionnaire on sedentary behaviour based on
screen time, validated for Brazilian adolescents [21].
For the definition of the total screen time (television,
computer, and video games), the number of hours
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during the week and weekends was summed up and
divided by the 7 days of the week. These variables were
later categorized into < 4 hours per day of screen time
and > 4 hours per day of screen time, since periods
above 4 hours per day are associated with a higher risk
of cardiovascular diseases [22].

The numbers of sleep hours per day were obtained
on the basis of a structured questionnaire, with the
question ‘What is your bedtime and wake up?’ This
item was divided in relation to the weekly periods:
from Monday to Thursday, Friday to Saturday, Satur-
day to Sunday, and Sunday to Monday, with answer
options regarding bedtime and waking up time. In
order to define the average number of sleep hours of
students, the average of these results was obtained,
in which the number of sleep hours determined from
Monday to Thursday was multiplied by 4, and the
values for periods of Friday to Saturday, Saturday to
Sunday, and Sunday to Monday were added together
and the total was divided by 7 (number of days of the
week) [23]. The result was later categorized into < 8
sleep hours per day and > 8 sleep hours per day, given
the direct relationship between short sleep duration
(< 8 hours per day) and increased number of health
risk factors [23].

The variable related to weekly attendance at physi-
cal education classes comes from the Santa Catarina
Adolescent Behavior questionnaire (COMPAC), whose
r value (intra-class correlation coefficient) for inde-
pendent items and grouped by thematic unit ranged
from 0.64 to 0.99 [24]. The number of physical edu-
cation classes was obtained by the question ‘During
a typical week, in how many physical education classes
do you participate?” The answers to this item were
classified into ‘No class per week, ‘1 class per week,’
‘2 classes per week,” and ‘3 or more classes per week,’
since there are corporal practices during these classes,
and the sum of the volume of these activities positively
contributes to meeting the recommendations regard-
ing the weekly practice of physical activity [25].

Control variables

Variables used as controls in the analyses were sex
(male/female) and age in complete years, later catego-
rized into 14-15, 16-17, and 18-19 years. Maternal
schooling was collected in complete years and cate-
gorized into < 8 years of study and > 8 years of study
[26]. To define the economic level, the questionnaire
proposed by the Brazilian Market Research Associa-
tion (2011) was used, which allowed to estimate the
purchasing power of families. Economic classes are
characterized in a decreasing manner according to
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purchasing power on the basis of the accumulation
of material goods, housing conditions, number of do-
mestic workers, and the educational level of the fam-
ily head. In the present study, the economic level was
dichotomized into ‘high’ (A1, A2, B1, B2) and ‘low’
(C1, C2, D, E). This classification was selected owing
to the sampling homogeneity in these 2 categories.

Statistical procedures

Descriptive and inferential statistics were applied.
Fisher’s exact test was used to evaluate differences
between the dependent variable ‘sports practice’ and
the variable number of physical education classes. As-
sociations between sports practice and independent
variables were analysed with multinomial logistic
regression, with odds ratio (OR) and 95% confidence
interval (CI) estimation, and the ‘no practice’ category
was considered as reference. In the adjusted analysis
of the association between sports practice and the
number of physical education classes, gender, age,
maternal schooling, and economic level were fixed as
controls. In the adjusted analysis between sports prac-
tice and other independent variables, all variables were
inserted at the same level, regardless of p value in the
crude analysis, remaining in the model those with p <
0.20, according to the backward method. Analyses were
controlled by all independent variables tested in that
model, in addition to the variables of gender, age group,
maternal schooling, economic level, and number of
physical education classes, inserted as control through-
out the analysis. For the evaluation of the final model,
a saturated model was estimated, so that the adjustment
parameters could be compared with each other. In
these comparisons, the multiple determination coef-
ficient (R?), the Akaike information criterion, and the
Bayesian information criterion were estimated. In-
teractions between variables significantly associated
with sports practice (p < 0.05) (physical education
classes, alcohol consumption, and the number of sleep
hours per day) were tested among themselves; however,
no statistical significance was identified for interaction.
Statistical significance of the results was accepted at
p < 0.05. The statistical analysis was performed with
the Stata 13.0 software (StataCorp, College Station,
USA). Sampling weights were used in all analyses,
combining clustering within the data structure and
design effect.

Ethical approval

The research related to human use has been com-
plied with all the relevant national regulations and
institutional policies, has followed the tenets of the

Declaration of Helsinki, and has been approved by the
Ethics Committee for Research with Human Beings
of the Federal University of Santa Catarina under CAAE
protocol: 33210414.3.0000.0121.

Informed consent

Informed consent has been obtained from all indi-
viduals included in this study or, if aged < 18 years,
from their parents.

Results

The present study involved 861 students. The ma-
jority were female (56.0%), aged 16-17 years (59.3%),
and with maternal schooling of up to 8 years (57.1%).
Three out of 10 students came from families classified
as low economic level (30.0%). Approximately 8 out
of 10 students were insufficiently active (77.2%) and
only 2 out of 10 used cigarettes (16.2%). Moreover, slightly
more than 1/3 of the subjects presented excess alco-
hol consumption (33.7%) and the majority were char-
acterized by excessive screen time (86.4%). In addition,
50.7% of students slept less than 8 hours per day,
67.2% practised 2 or more physical education classes
per week, and 26.6% had been practising sports for
at least 6 months (Table 1).

Table 2 presents values regarding the distribution
of students and ORs of the adjusted analysis between
sports practice and the number of physical education
classes. A higher frequency of students who practised
sports was observed among those who performed
2 physical education classes per week. In the adjusted
analysis, the higher likelihood of practising sports for
at least 6 months was found in those who performed 2
(OR: 7.54; 95% CI: 1.20-47.29) and 3 (OR: 8.33; 95%
CI: 2.13-32.55) physical education classes per week.

In the adjusted analysis between sports practice
and health-related behaviours, higher likelihood of
practising sports for at least 6 months was identified in
students who consumed alcohol in excess (OR: 1.14;
95% CI: 1.09-1.20) and those who slept 8 hours or more
(OR: 1.45; 95% CI: 1.31-1.60), regardless of gender, age,
maternal schooling, economic level, or weekly attend-
ance at physical education classes (Table 3).

Discussion

In the present study, it was found that students who
performed more physical education classes per week
(= 2) were more likely to practise sports for at least
6 months. In addition, a greater number of sleep hours
per day (= 8) and excessive alcohol use were factors
directly associated with adolescents who practised
sports for at least 6 months.
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Table 1. Characteristics of the studied schoolchildren

. Sample
Variables n (%)
Total 861 (100.0)
Sex

Male 378 (44.0)

Female 483 (56.0)
Age (years)

14-15 270 (31.0)

16-17 510 (59.3)

18-19 81 (9.7)
Maternal schooling (years)

<8 492 (57.1)

>8 369 (42.9)
Economic level

High 600 (70.0)

Low 261 (30.0)

Physical activity
Active 197 (22.8)

Insufficiently active 664 (77.2)
Cigarette use

No 722 (83.8)

Yes 139 (16.2)
Alcohol consumption

No 571 (66.3)

Yes 290 (33.7)
Sedentary behaviour (hours per day)

<4 118 (13.6)

>4 743 (86.4)
Number of sleep hours per day

<8 434 (50.7)

>8 427 (49.3)
Physical education (classes per week)

0 63 (7.5)

1 147 (17.3)

2 582 (67.2)

>3 69 (8.0)
Sports practice

Does not practise 578 (67.4)

Less than 6 months 53 (6.0)

At least 6 months 230 (26.6)

As the present study, other research has reported
that adolescents who participated in greater number
of physical education classes were more likely to prac-
tise sports [9]. Among the different contents that guide
physical education at school, the teaching and perfor-
mance of sports practices are among the most impor-
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tant, given their psychological, cognitive, and health-
related benefits [13]. In addition, improvements in
motor capacity, adoption of healthy living habits, and
socialization were aspects related to sports practice
in physical education classes [27]. In this sense, it is
speculated that the inclusion of sports practices during
physical education classes may have contributed to the
practice of sports for 6 or more months.

The debate regarding the inclusion of sports in
physical education classes is constant. On the one hand,
the theoretical opposing trend is supported by the under-
standing that sports practices cause successful expe-
riences in the minority of students and make most
students experience failure [7]. On the other hand,
the inclusion of sports in school classes can direct
children and young people to pleasurable practices,
without avoiding the pedagogical competitions inher-
ent in the learning of motor behaviour deriving from
sport [7]. In addition, sports in school can dissemi-
nate the democratic discourse that the existence of
sport should be based on the possibility of learning
for all [7]. However, the application of these aspects
in the school context will depend on the adjustment
among teachers, students, and the pedagogical project
of the educational institution [7]. The present study
reinforces this last trend in the sense that some posi-
tive aspects of lifestyle were associated with the prac-
tice of sports among adolescents.

Among the results identified in this study that are
controversial, it was found that students who used
alcohol in excess were more likely to practise sports for
6 or more months. The literature on the association be-
tween alcohol use and sports practice is not concordant,
and a direct and inverse relationship has been iden-
tified between these factors [14, 28]. In a study carried
out with the participation of 568 students aged 14-20
years in the city of Sdo Carlos, Sdo Paulo, Brazil, alcohol
use was associated with less involvement in sports
practice [28]. Although a systematic review of longi-
tudinal studies has identified a direct relationship
between alcohol use and sports practice in adolescents
[14], studies considering change of patterns in relation
to sports with alcohol-related alterations are scarce
[14], and further research is needed to elucidate the
relationship between alcohol and sports practice. It is
possible that pressures of academic life such as school
and social obligations, coupled with moments of relax-
ation and fraternization after the practice of sports lead
practitioners to consume alcohol as a way to enjoy the
moments of rest [29].

In the present study, a greater number of sleep hours
per day was directly associated with higher chances
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Table 2. Sample distribution, odds ratios, and 95% confidence intervals in the adjusted® association between sports
practice and the number of physical education classes in the studied schoolchildren

Does not practise” Less than 6 months of practice At least 6 months of practice

Variable Adjusted analysis

n (%) 95% CI n (%) OR (95% CI) n (%) OR (95% CI)
Physical education (classes per week)
0 59 (10.40) 3.47-27.09 1(1.93) 1.00 3(1.35) 1.00
1 120 (20.92) 14.59-29.07 5(9.92) 241 (0.21-27.51) 22 (9.84) 3.35(0.35-31.52)
2 358 (61.68) 56.48-66.63 41 (76.86)  5.74 (0.30-28.29) 183 (78.94) 7.54 (1.20-47.29)
>3 41 (7.00) 2.23-19.93 6 (11.27) 7.36 (0.74-50.81) 22 (9.84) 8.33 (2.13-32.55)

CI - confidence interval, OR - odds ratio
* analysis adjusted for the variables of sex, age, maternal schooling, and economic level
" reference category for the variable of sports practice

Table 3. Odds ratios and 95% confidence intervals in the adjusted association between sports practice and health-related
variables in the studied schoolchildren

Does not practise” Less than 6 months of practice At least 6 months of practice
Variables Adjusted analysis*
n (%) 95% CI n (%) OR 95% CI n (%) OR 95% CI
Physical activity
Active 119 (20.7) 18.6-22.9 12(23.1) 1.00 66 (27.8)  1.00
Insufficiently active 459 (79.3) 77.0-81.4 41(76.9) 097 0.61-1.55 164 (72.2) 0.77 0.19-3.00
Cigarette use
No 480 (83.1) 73.8-89.5 42(78.9) 1.00 200 (86.9) 1.00
Yes 98 (16.9) 104-26.2 11(21.1) 1.30 0.32-5.24 30(13.1) 0.70 0.40-12.31
Alcohol consumption
No 387 (67.0) 61.6-72.0 34(63.9) 1.00 150 (65.2) 1.00
Yes 191 (33.0) 28.0-384 19(36.1) 1.21 0.37-3.95 80(34.8) 1.14 1.09-1.20
Sedentary behaviour (hours per day)
<4 89 (15.1) 6.5-31.3 8(15.8) 1.00 21 (9.1) 1.00
>4 489 (84.9) 68.7-93.5 45(84.2) 0.73 0.17-3.05 209 (90.9) 1.16 0.59-2.27
Number of sleep hours per day
<8 302 (52.5) 49.0-56.0 27(50.7) 1.00 105 (46.0) 1.00
>8 276 (47.5) 43.9-51.0 26(49.3) 1.13 0.63-2.01 125(54.00 145 1.31-1.60

CI - confidence interval, OR - odds ratio

* reference category for the variable of sports practice

* The variables of sex, age, maternal schooling, economic level, and physical education classes were inserted as control
throughout the analysis regardless of p value. In addition, health-related variables were inserted as possible effect modifiers,
where those with p > 0.20 were withdrawn. The final model formed by the variables of alcohol consumption and number
of sleep hours per day (besides variables fixed as control) presented pseudo value R* = 0.0950; Akaike information criterion
(AIC) = 1265.93 and Bayesian information criterion (BIC) = 1342.06. Compared with the saturated model (pseudo R* = 0.0996;
AIC = 1271.55; BIC = 1376.23) and the null model (pseudo R? = 0; AIC = 1367.40; BIC = 1376.92), the final model had
avalue of 0.38 and < 0.001, respectively, by the likelihood ratio test.
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of practising sports for at least 6 months. These find-
ings are in agreement with observations described in
literature [10, 30]. Although there are no formal guide-
lines for classifying the number of sleep hours suffi-
cient for schoolchildren, the National Sleep Founda-
tion classifies periods shorter than 8 hours per day
as insufficient for children and adolescents [23]. In
this sense, even if all the functions attributed to sleep
are not elucidated, complete sleep rest is one of the
main strategies for the restoration of physical and men-
tal abilities, possibly justifying the direct relationship
between a greater number of sleep hours and prac-
tising sports for at least 6 months [30].

Considering the direct relationship between a greater
number of physical education classes and sports prac-
tice, and the health benefits derived from this practice,
the physical education professional can provide con-
ditions for students to obtain autonomy in relation to
sports practice, which would imply the maintenance
of these practices after the formal school period. More-
over, the role of the physical education professional
not only as an integrator of the different constructs
such as education, sports, or health, but also as the
one responsible for the formation of healthy environ-
ments and habits should be highlighted, since such
actions are important contributions to the improvement
of schoolchildren’s quality of life [8]. Thus, although
physical education in school is guaranteed by the
Brazilian law, specifications regarding the duration or
number of sessions are not established, and policies
should be proposed with the objective of determining
the minimum achievement of 2 physical education
classes per week.

Some limitations of the present study should be enu-
merated. Among them, there is the collection of infor-
mation through a self-administered questionnaire, with
a risk of response bias for the identification of variables
related to lifestyle, although the questionnaire had been
validated for the investigated population. Another limi-
tation of the study concerns the question regarding
the activity performance domain, which does not allow
identifying the context in which a sports modality was
performed. In addition, investigating only 4 sports mo-
dalities is another limitation, since it is possible that
information regarding other sports has not been evalu-
ated. Moreover, the cross-sectional design of the study,
which does not allow inferring cause and effect rela-
tionships in the associations between sports practice
and independent variables, is considered a study limi-
tation. Although the study evaluated a representative
sample of schoolchildren and the associations of in-
terest showed sufficient statistical power, which reduces
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the likelihood that they occurred at random, the re-
search was developed in schools of the state public
education network, whose data cannot be assumed
relevant for the private school system. However, the
identification of aspects related to sports practice, which
may contribute to an increase of physical activity vol-
ume, is considered a strong point of this study.

Conclusions

The accomplishment of 2 or more physical educa-
tion classes per week is directly associated with the
engagement in sports practice outside the school con-
text and, consequently, increases the levels of habitual
physical activity. Information regarding the importance
of maintaining adequate sleep length (= 8 hours per
day) can contribute to the involvement in sports prac-
tice. In addition, although the present study identified
a direct relationship between alcohol use and sports
practice for at least 6 months, further research is needed
to identify the necessary conditions for participation
in sports practice to have beneficial results in terms
of preventing alcohol use in adolescents.
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