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Sedentary lifestyle; Objective: To determine the students’ exposure to four different sedentary behavior (SB) indi-

Adolescent behavior: cators and their associations with gender, grade, age, economic status and physical activity
’ level.
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Television: Methods: A cross-sectional study was conducted in 2013. The SB was collected using the HELENA
Internet instrument, composed by screen time questions (TV, video games and internet) and sitting activ-

ities on school opposite shift. The cut point of >2h/day was used to categorize the outcome.
The Poisson regression was used for associations between the outcome and the independent
variables (95% significance level), controlling for confounding variables and the possible design
effect.

Results: The sample was composed by 8661 students. The overall prevalence of SB was 69.2%
(C195% 68.1-70.2) on weekdays, and 79.6% (C195% 78.7-80.5) on weekends. Females were more
associated with the outcome, except to electronic games. Advanced grades students were more
involved in sitting tasks when compared to the early grades. Older students were more likely
to surf on net for >2h/day. Higher economic level students were more likely to engage in video
games and internet. Active individuals were less likely to engage in SB on weekdays.
Conclusions: The prevalence of SB was high, mainly on weekends. The associations with sex,
age, grade and physical activity level should be considered into elaboration of more efficient
interventions on SB control.
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Prevaléncia de comportamento sedentario de escolares e fatores associados

Resumo

Objetivo: Determinar a exposicao de escolares a quatro indicadores diferentes de comporta-
mento sedentario (CS) e suas associacdes com género, série escolar, idade, condicao econdmica
e nivel de atividade fisica.

Métodos: Um estudo transversal foi realizado em 2013. Os CS foram obtidos utilizando o
instrumento HELENA, composto por perguntas sobre tempo de tela (TV, videogames e inter-
net) e atividades na posicao sentada na escola em relacao ao turno. O ponto de corte de
>2 horas/dia foi usado para categorizar o desfecho. A regressao de Poisson foi utilizada para
avaliar associacdes entre o desfecho e as variaveis independentes (nivel de significancia de
95%), controlando as variaveis de confusao e o possivel efeito do desenho.

Resultados: A amostra foi composta por 8661 alunos. A prevaléncia geral de CS foi de 69,2%
(1C95%: 68,1-70,2) em dias de semana, e 79,6% (IC95%: 78,7-80,5) nos fins de semana. O sexo
feminino mostrou maior associacao com o desfecho, exceto para jogos eletronicos. Estudantes
de séries mais avancadas estavam mais envolvidos em tarefas na posicdao sentada, quando
comparados com as séries iniciais. Os alunos mais velhos eram mais propensos a navegar na
internet por mais de duas horas por dia. Estudantes com condicdo econémica mais elevada
eram mais propensos a passar o tempo em videogames e internet. Individuos ativos eram menos
propensos a se envolver em CS durante a semana.

Conclusodes: A prevaléncia da CS foi elevada, principalmente nos fins de semana. As associagoes
com sexo, idade, série escolar e nivel de atividade fisica devem ser consideradas para elaborar
intervencées mais eficientes no controle dos CS.

©2015 Sociedade de Pediatria de Sao Paulo. Publicado por Elsevier Editora Ltda. Este é um artigo

Open Access sob a licenca CC BY (https://creativecommons.org/licenses/by/4.0/deed.pt).

Introduction

Since the end of World War Il, there was an intensification in
the communication process, particularly stimulated by tele-
vision watching. There are several benefits of intensifying
the communication process, but in recent decades studies
have shown that excessive sedentary time can lead to poor
health, particularly among the new generations that grow
in an era of massive technology use.! Sedentary behavior
(SB) is being conceptualized in the literature as any activity
with an energy cost equal to or less than 1.5 METs," held in
reclining or sitting posture.?

Childhood and adolescence are particularly relevant for
the study of SB because the period is characterized by
marked physical and mental changes.® In this sense, there
is evidence that SB plays directly impacts on many health
outcomes, such as obesity, metabolic syndrome and car-
diovascular diseases,*® also been described as related to
reductions in life expectancy.’” Due to its effects on health,
recommendations on SB were released in 2001, with an
update on 2011.8

A recent review study identified 24 Brazilian studies
about SB, most of which focusing on digital media or
screen time (television, games and computer).’ However,

' Unit of physical activity intensity referred to basal metabolism.
One MET is equivalent to 3.5ml/kg/min. or 1kcal/kg/h. For exam-
ple, vigorous walking requires four times more energy than basal
metabolism, therefore, 4 METs. The fact of being in a standing
position requires two times more energy than basal metabolism (2
METs), thus, the individual is not considered on SB.

differences in measurement tools (questionnaire structure),
as well as analytical approaches (SB thresholds, regression
types, and possible confounder control) make it difficult
to compare data from different studies. In addition, it is
necessary to analyze the possible associations with social,
demographic and behavioral variables in order to conduct
effective interventions on controlling SB.

The aim of the present study was to evaluate exposure to
four different indicators of SB among adolescents of Pelotas,
Brazil, and its associations with gender, grade, age, eco-
nomic level and physical activity.

Method

This cross sectional study was part of the third follow-up
data collection of an intervention called ‘‘Physical Edu-
cation +: Practicing health at school’’. This study was
conducted in 56 public schools of the city of Pelotas, Brazil
in 2012 and 2013. The main objective of the intervention
was to disseminate information related to physical activity
and general health through physical education classes. Data
presented in this article are a snapshot of exposure to SB.
A multistage sampling process was used, divided on two
steps, referring to each intervention year. Each year it
was conducted a raffle among all the city eligible schools
to guarantee the representativeness of the sample. More
information about the sampling process is available on
the Spohr et al.'® paper. The first step was conducted on
2012. A list of the primary and secondary public schools of
the city was obtained. We then stratified school according
to type (state vs. city) and city area (urban vs rural). A
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random strategy was adopted to selected school in each
strata, totaling 40 schools in the sample on 2012. On the
second year of the study (2013) the same sampling strategy
was adopted, but another 18 schools were included. Two
schools were removed from the original sample (raffled
on 2012). One school refused to participate on the study,
and another was excluded because all the eligible students
belong to the night shift. An important point is that after
the data collection beginning on 2013 there was no other
refuses. The final number of participating schools (n=56)
represented 67% of all the eligible schools on the city.

An adapted version of the ‘*HELENA’’ instrument, first
proposed by Rey-Lopez et al."" (Kappa coefficient>0.7),
was used to assess SB. The instrument was translated into
Portuguese and then back to Spanish, in order to ensure
information clarity and meaning. SB is evaluated by ques-
tions about the use of television, electronic games, internet
and academic activities on inverse shift classes. Questions
are done first about week days and then about weekend
days. To quantify the duration of SB, there is a time scale
which the interviewee must choose between seven time cat-
egories, ranging from ‘‘none’’ to ‘‘four hours or more’’ per
day. SB was categorized according to the recommendations
of the American Academy of Pediatrics.?

The data collection occurred from 2013 March to May.
Students from grades 5 to 12 were invited to participate
of the study. The questionnaire was self-administered in
the class room under trained interviewer supervision. The
administration of the questionnaire was collective. The
students filled up the questions after the interviewer’s
explanation for every question. If a student had any doubt,
the interviewer should solve it individually.

The independent variables used in this analysis were sex,
age (categorized in five groups <12, 13, 14, 15, >16), grade
(5th to 12th grade), socioeconomic status and physical activ-
ity. The socioeconomic status classification was based on
an assets index later categorized into quintiles, following
principal component analysis. The questionnaire by Farias
et al.”? was used to assess physical activity levels (validity:

k=0.59 and CCI=0.88/reproducibility: k=0.52 and Spear-
man=0.62). This instrument has a list of physical activities,
in which the interviewee should answer about the frequency
and duration of the activities performed on the previous
week. A total physical activity score was calculated and later
categorized as meeting current recommendations of 300min
per week or not.”> As an operational decision, only the
leisure time physical activity section was used. The original
instrument was tested in public schools of two close cities.

Data were double entered in EpiData 3.1 program and
the analyses were performed using Stata 12.0. Poisson
regression was used in the adjusted analysis to verify the
association between each type of sedentary behavior and
the independent variables, adjusting for confounders and
the possible design effect. Besides that, on the adjusted
analysis, all independent variables with a p-value >0.20 were
excluded from the model, and a 95% significance level was
adopted for the associations between the outcome and the
exposures.

The study was approved by the Ethics Committee in
Research of the Physical Education School of the Federal
University of Pelotas under the protocol 039/2011. Written
consent was requested from parents of students under 18
years of age, and directly from students aged 18 or more
years.

Results

The sample comprised 8661 students, representing 57.7%
of all eligible individuals. Response rates were 47.6% in
secondary school and 59.7% in primary school. Most par-
ticipants were females (53.1%), attended primary school
(76.8%), were younger than 12 years (28.6%) and were
active in leisure time (57.5%). The total sedentary behav-
ior prevalence was 69.2% on weekdays and 79.6% on
weekends.

Fig. 1 describes the time used for each SB type on week-
days and weekend days. TV viewing for two or more hours
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Figure 1

Students’ sedentary behavior on weekdays and weekends, Pelotas-RS Brazil, 2013, n=8661.



Prevalence and associated factors of sedentary behavior in scholars 59

Weekdays Weekends
35 N
® O © S
888 2 — © v N o
N g P 2
30 — 0 & 88 g
5] § P -
[t} — <
J @ & & <
25 TR R @ O
=} N [N
(V) O‘)_ — o~
20 - © [ Boys
C\! ] S
0 2 [ Girls
15 Cre
10
i oY o
5 ; E « ® 0 5
0 T T T I|—|_|_|I T T T 1
0 1 2 3 4 0 1 2 3 4

Figure 2
Brazil, 2013, n=8661.

per day was reported by 40% of the adolescents on weekdays
and by 50% on weekend days. The proportion of students
using electronic games for two or more hours per day was
29% on weekdays and 44% on weekend days. For internet use,
these proportions were 41% and 55%, respectively. Spending
two or more hours doing sitting-tasks at the inverse school
shift was reported by 18% of the respondents on weekdays
and by 10% on weekend days.

Fig. 2 illustrates the accumulation of SB for >2h/day on
different types of behaviors measured. For the weekdays
period, 31% of the sample accumulate <2h/day in any mea-
sured SB, 30% reported 2h or more per day in one behavior,
23% accumulated in two SB types, 14% in three types and 2%
in the four types measured. On weekends the proportions
were 20%, 27%, 29%, 21% and 3%, respectively.

Table 1 shows the adjusted analysis between excess of
SB (>2h/day) on weekdays according to the independent
variables. Girls were more likely than boys to be watch TV
for longer periods, as well as to perform sitting tasks at the
inverse school shift. Boys, on the other hand, were more
likely than girls to spend two or more hours per day playing
electronic games. No sex differences were found for com-
puter use. Performing sitting tasks on the inverse school shift
increased according to grade. The use of electronic games
and internet for two or more hours per day was higher among
high socioeconomic level adolescents as compared to those
from lower socioeconomic groups. Active adolescents were
less likely to watch TV or use the internet for two or more
hours per day as compared to their inactive peers.

Table 2 illustrates the adjusted analysis between excess
of SB (>2h/day) on weekend days according to the indepen-
dent variables. Girls were more likely than boys to spend two
or more hours in all SB, except playing electronic games.
Those from higher grades were less likely to perform sit-
ting tasks on weekends. The positive associations between
socioeconomic status and (a) playing electronic games and
(b) using the internet were confirmed for weekend days.
Physical activity levels did not predict any type of SB on
weekends.

Accumulation of sedentary behavior on two or more hours per day in different indicators of sedentary behavior, Pelotas-RS

Discussion

This study aimed to evaluate exposure to SB in a city in
southern Brazil, as well as to study its association with sex,
grade, age, economic status and physical activity level. The
difficulties encountered by the international and national
literature in establishing the real magnitude of the SB and
its associated factors, stem from different cultures/customs
employed in research and SB routine of each population.
Thus contributing to SB understanding and its associated
factors is important for interventions to focus on regular
population interaction with digital media instead of banning
the technology from people’s lives.

There was a clear upward trend in SB in weekend days
as compared to weekdays. Data from a multicenter study
conducted in seven European countries using the same
instrument to access SB found the same relationship.'* How-
ever, a review study on SB in children’ and a study using
accelerometry'® found associations on the inverse direc-
tion, pointing to uncertainty on the relationship between
SB and weekends. Cultural, environmental and social stan-
dards inherent of each region or country can influence SB
and perhaps explain the differences across studies.

Specifically about the indicators of SB, there is solid
evidence regarding screen time. The prevalence of exces-
sive time watching television in this study corroborates
with other published studies.’”'® For the remaining screen-
related behaviors, the prevalence found here was also
similar to previous studies.'®?° In a review study conducted
by Barbosa Filho et al.,’ a large variation in the prevalence
of SB was detected across studies. In studies using a cutoff
of 2h daily, the prevalence ranged from 32% in a study con-
ducted in the city of Foz do Iguacu to 88% in a study in Ouro
Preto, MG.°

It was possible to identify a large accumulation of dif-
ferent types of SB for >2h/day, especially on weekend
days. The increasing use of digital medias promoted cul-
tural changes in the society.’ The easy access to electronic
devices, the changing family environments and the lack of



Table 1 Adjusted analysis between excess of sedentary behavior (>2h/day) and sociodemographic and behavioral variables on weekdays, Pelotas-RS Brazil, 2013, n=8661.
Sedentary behavior >2h on weekdays
Television Electronic games Internet Siting doing tasks
% PR (CI195%) p-value % PR (CI95%) p-value % PR (CI95%) p-value % PR (CI95%) p-value
Sex 0.01 <0.001 0.36 0.005
Male 38.3 1.0 37.9 1.0 39.3 16.2 1.0
Female 42.2 1.09 (1.01-1.18) 21.5 0.58 (0.54-0.63) 39.7 18.9 1.14 (1.03-1.26)
Grade 0.09 <0.001 0.67 <0.001
Primary school
52 38.1 1.0 24.4 1.0 25.6 12.9 1.0
62 39.5 0.99 (0.89-1.12) 28.1 1.11 (0.98-1.24) 32.2 13.3 0.98 (0.82-1.18)
72 44.0 1.11 (0.99-1.24) 33.2 1.30 (1.12-1.52) 41.9 14.9 1.03 (0.84-1.27)
82 41.9 0.99 (0.88-1.11) 34.3 1.31 (1.14-1.52) 48.4 20.6 1.38 (1.11-1.72)
Secondary School
1@ 38.7 0.91 (0.80-1.03) 31.9 1.16 (0.96-1.40) 52.0 22.3 1.50 (1.18-1.92)
22 39.3 0.93 (0.81-1.08) 26.7 1.02 (0.84-1.23) 50.7 28.4 1.84 (1.43-2.37)
3 41.1 0.94 (0.77-1.13) 22.3 0.88 (0.70-1.11) 49.8 30.8 1.89 (1.36-2.64)
Age 0.07 0.001 <0.001 <0.001
<12 38.5 1.0 26.3 1.0 28.6 1.0 12.2 1.0
13 39.7 0.99 (0.90-1.11) 30.3 1.02 (0.92-1.14) 38.7 1.33 (1.19-1.49) 16.4 1.24 (1.06-1.44)
14 45.1 1.17 (1.07-1.27) 31.5 1.03 (0.92-1.16) 44.8 1.51 (1.36-1.67) 18.4 1.25 (1.02-1.53)
15 38.9 1.05 (0.93-1.18) 33.5 1.11 (0.98-1.27) 45.8 1.55 (1.39-1.74) 17.4 1.06 (0.88-1.29)
>16 40.3 1.10 (0.99-1.23) 26.9 0.97 (0.82-1.14) 47.0 1.54 (1.40-1.69) 26.4 1.32 (1.04-1.68)
Asset Index (Quintiles) 0.36 <0.001 <0.001 0.53
1 (lower) 41.6 14.9 1.0 16.1 1.0 16.5
2 41.4 26.0 1.75 (1.48-2.08) 34.6 2.21 (1.91-2.56) 16.1
3 38.4 30.7 2.04 (1.76-2.38) 41.9 2.63 (2.25-3.06) 18.7
4 411 34.5 2.31 (1.98-2.70) 47.5 2.96 (2.59-3.39) 17.8
5 (higher) 39.6 39.0 2.53 (2.19-2.94) 55.9 3.47 (3.00-4.01) 18.9
Physical activity 0.02 0.35 0.003 0.39
<300min 42.7 1.0 26.1 41.0 1.0 18.5
>300min 38.6 0.93 (0.87-0.99) 31.5 39.0 0.93 (0.89-0.98) 17.2
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Table 2 Adjusted analysis between excess of sedentary behavior (>2h/day) and sociodemographic and behavioral variables on weekends. Pelotas-RS Brazil, 2013, n=8661.

Sedentary behavior >2h on weekends

Television Electronic games Internet Siting doing tasks
% PR (CI95%) p-value % PR (CI95%) p-value % PR (CI95%) p-value % PR (CI95%) p-value
Sex 0.007 <0.001 0.04 0.03
Male 48.7 1.0 55.4 1.0 54.3 1.0 10.0 1.0
Female 51.7 1.06 (1.02-1.11) 33.9 0.63 (0.59-0.66) 55.2 1.04 (1.00-1.09) 10.8 1.16 (1.02-1.32)
Grade 0.68 <0.001 0.83 0.04
Primary school
52 49.2 42.4 1.0 43.4 10.9 1.0
62 50.6 47.5 1.09 (1.02-1.18) 51.0 9.2 0.85(0.65-1.11)
70 51.5 46.8 1.09 (1.00-1.19) 55.3 9.3 0.76 (0.56-1.02)
82 50.5 44.2 1.02 (1.93-1.11) 61.3 9.9 0.77 (0.56-1.06)
Secondary School
12 50.1 44.4 0.97 (0.86-1.09) 65.0 9.6 0.64 (0.45-0.90)
2@ 50.1 38.6 0.85 (0.76-0.96) 65.2 13.8 0.81 (0.56-1.16)
32 59.4 33.3 0.74 (0.65-0.84) 62.1 16.2 0.90 (0.63-1.29)
Age 0.30 0.94 <0.001 <0.001
<12 49.6 43.0 445 1.0 8.9 1.0
13 52.8 47.5 55.7 1.23 (1.15-1.31) 8.9 1.11 (0.87-1.40)
14 51.5 44.5 61.0 1.32 (1.24-1.40) 9.9 1.29 (1.03-1.63)
15 48.1 45.9 58.0 1.27 (1.20-1.35) 10.3 1.40 (1.05-1.85)
>16 48.8 39.4 60.9 1.29 (1.23-1.37) 14.5 1.96 (1.52-2.54)
Asset Index (Quintiles) 0.45 <0.001 <0.001 0.52
1 (lower) 51.7 27.0 1.0 26.8 1.0 10.0
2 50.3 41.3 1.54 (1.39-1.71) 48.9 1.84 (1.69-2.01) 10.0
3 48.5 44.4 1.65 (1.50-1.82) 59.1 2.20 (1.98-2.46) 10.6
4 52.1 51.0 1.91 (1.68-2.17) 64.9 2.40 (2.18-2.65) 10.7
5 (higher) 49.0 55.7 2.04 (1.85-2.24) 62.1 2.70 (2.42-3.02) 10.8
Physical activity 0.21 0.43 0.44 0.14
<300min 51.7 38.5 55.1 10.1 1.0
>300min 49.3 47.7 55.0 10.3 1.07 (0.94-1.22)

SJejoyds Ul JolAeyaq AIRIUSPSS JO SI0]1DB) PAIBLDOSSEe pue 30U3jeAdld

19



62

Ferreira RW et al.

neighborhood safety make even more children remain reclu-
sive in their homes, fact that can foster greater exposure
to SB.2' Furthermore, the use of more than one electronic
device simultaneously is becoming common among young
people, increasing SB in this population.?%23

Girls was more likely to exceed the daily recommended
amount of SB on both weekdays and weekends in almost all
types of SB, except ‘‘playing electronic games’’. The asso-
ciation between SB and sex is not yet a consensus in the
literature.®?* The study by Atkin and colleagues,?® which
used accelerometry to measure SB, demonstrated that the
frequent outdoor activities restriction imposed by parents
was associated with an increase in their daughters’ seden-
tary time after one year of follow-up.

Age was positively associated with using the internet in
our sample. A study that evaluated the compulsive youth
use of internet demonstrated a direct relationship with age
as well.?® The different ways to use the internet and the
interactivity with daily life make it a versatile and culturally
accepted practice, with a strong tendency to intensify even
more in the near future.?”’

Specifically regarding associations between grade and
types of SB, there was an inverse relationship between
spending time on electronic games and being involved in sit-
ting tasks on inverse school shift on weekdays. The increased
responsibilities over the years can be a major factor in this
relationship. The search for good performances in selection
processes and a higher search for improvement to conquer a
place on the labor market are common among teenagers,?®
which may explain the reduction in available time for SB
when there are activities in counter-turn.

As for the relationship between economic level and SB,
there was a direct relationship among them on weekday
and weekends for all the screen related behaviors. Our
associations between socioeconomic status and SB were
consistent with previous studies. The increased family pur-
chasing power is an important facilitator of children and
adolescents SB.> 192

A recent meta-analysis conducted by Pearson and
coworkers®® summarized the results of 163 studies published
since August 2013 about the association between SB and
physical activity. The review showed an inverse, but of weak
magnitude, association. Here we found inverse associations
for TV viewing and internet using, around 7%.

The present study has some limitations that should be
noted. Firstly, exposures and outcomes were based on
self-report. The cross-sectional nature of the data makes
it impossible to study the temporality of the associa-
tions between SB and physical activity. The relatively low
response rate, particularly for secondary school, may also
affect our results.

In conclusion, the prevalence of SB in this sample was
high, especially on weekends. SB seems more evident in
those from higher socioeconomic status and girls, with
the exception of electronic games. In addition, individuals
belonging to higher grades and ages seem to be more likely
to involve in sedentary tasks in the inverse school shift, and
to use internet. Future SB studies should take these results
into account due to the influence of associated factors
as age, sex, grade and physical activity on interventions’
strategies. In addition, it is necessary that health and
education professionals understand the importance of

alerting young people and their caregivers about the risks
of an overly sedentary routine.
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