DOI: 10.1590/1413-812320242911.16342023

Temporal trend of sedentary behavior in adolescents: A 10-year
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Abstract The aim of the study was to describe the temporal trend of excessive exposure to sedentary behaviors (SB)
and analyze its relationship with sociodemographic factors in adolescents. This study was collected in three waves:
2006 (n = 4,207); 2011 (n = 6,264) and 2016 (n = 6,026). Excessive exposure to sedentary behavior (SB) was op-
erationalized from the following indicators: i) watching television (TV); and ii) SB (except TV). Differences in the
prevalence of excessive exposure to sedentary behavior indicators between the collection waves were tested through
the intersection of confidence intervals (95%CI). Binary logistic regression was used to assess possible changes in the
prevalence of excessive exposure to TV and SB and to analyze its association with sociodemographic factors. Over 10
years, the prevalence of excessive exposure to TV decreased by 23.0 percentage points (79.1% vs. 56.1%), being higher
in boys (81.3%). Excessive exposure to SB increased by 15.5 percentage points (62.7%; 95%CI: 61.5-64.0 vs. 78.2%;
95%CI: 77.1-79.4), with a similar magnitude between boys and girls. Excessive exposure to TV is on a downward
trend, while that of SB has an upward trend. The temporal behavior of excessive exposure to TV and SB were similar
in adolescents of different sociodemographic characteristics in both genders.

Keywords Youth, Physical activity, Epidemiology

Resumo O objetivo do estudo foi descrever a tendéncia temporal da exposi¢do excessiva a comportamento seden-
tdrio (CS) e analisar sua relagdo com fatores sociodemogrdficos em adolescentes. Este estudo foi composto em trés
levantamentos: 2006 (n = 4.207); 2011 (n = 6.264) e 2016 (n = 6.026). A exposicdo excessiva ao comportamento
sedentdrio (CS) foi operacionalizada a partir dos indicadores: a) assistir televisdo (TV); e b) CS (exceto TV). As di-
ferengas nas prevaléncias de exposicdo excessiva a comportamento sedentdrio entre os levantamentos foram testadas
por intervalos de confianga (IC95%). A regressao logistica bindria foi utilizada para avaliar possiveis alteragoes na
prevaléncia de exposigdo excessiva a TV e ao CS e sua associagdo com fatores sociodemogrdficos. Ao longo de 10
anos a prevaléncia de exposicio a TV diminuiu 23,0 pontos percentuais (79,1% vs. 56,1%), sendo maior nos meninos
(81,3%). A exposicio excessiva ao CS aumentou 15,5 pontos percentuais (62,7%; 1C95%: 61,5-64,0 vs. 78,2%; 1C95%:
77,1-79,4), com magnitude semelhante entre meninos e meninas. A exposi¢do excessiva a TV apresenta tendéncia
decrescente, enquanto a do CS apresenta tendéncia crescente. A tendéncia temporal da exposigdo excessiva a TV e ao
CS foi semelhante em adolescentes de diferentes caracteristicas sociodemogrdficas em ambos os sexos.
Palavras-chave Juventude, Atividade fisica, Epidemiologia

Resumen El estudio tuvo como objetivo describir la tendencia temporal de la exposicién excesiva a conductas
sedentarias (CS) y analizar su relacion con factores sociodemogrdficos en adolescentes. Este estudio se recopilo en
tres encuestas: 2006 (n=4207); 2011 (n=6264) y 2016 (n=6026). La exposicion excesiva a conductas sedentarias
(CS) se operacionalizé con base en los siguientes indicadores: a) mirar televisién (TV); y b) CS (excepto TV). Las
diferencias en la prevalencia de exposicion excesiva al comportamiento sedentario entre encuestas se probaron utili-
zando intervalos de confianza (IC del 95%). Se utiliz6 regresion logistica binaria para evaluar posibles cambios en la
prevalencia de exposicién excesiva a TV y CS y su asociacién con factores sociodemogrdficos. En 10 afios, la preva-
lencia de exposicién a la television disminuyé 23,0 puntos porcentuales (79,1% frente a 56,1%), siendo mayor en los
nifios (81,3%). La exposicion excesiva a CS aumenté 15,5 puntos porcentuales (62,7%; IC95%: 61,5-64,0 vs. 78,2%;
1C95%: 77,1-79,4), con una magnitud similar entre nifios y nifias. La exposicion excesiva a la television muestra una
tendencia decreciente, mientras que la de CS muestra una tendencia creciente. La tendencia temporal de exposicion
excesiva a la television y a la informadtica fue similar en adolescentes con diferentes caracteristicas sociodemogrdficas
de ambos sexos.

Palavras clave Juventud, Actividad fisica, Epidemiologia
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Introduction

Excessive exposure to sedentary behaviors (SB)
has been considered a risk factor for health in
different cycles of life, including in adolescents’,
being associated with obesity?, cardiometabolic
risk factors’, cardiovascular diseases, diabetes?,
depressive symptoms, anxiety symptoms, low
self-esteem, suicidal ideation, loneliness, stress
and psychological suffering®. Children and
adolescents who spend more than two hours a
day in SB are more likely to be overweight, have
higher levels of cholesterol, smoke and have
poor physical condition as adults>®.

Global recommendations and proposals in
several countries suggest that children and ado-
lescents should limit the time they spend per
day in SB, particularly in recreational activities
in front of the screens’, in addition to practicing
at least 60 minutes of physical activity per day
on average; however, the evidence is insufficient
to quantify a SB’ threshold.

The effects of changes in social organiza-
tion and unplanned urbanization of cities have
contributed to the increase in time spent in SB,
increasing the time spent sitting at work and
while commuting. In addition to these factors,
the spread and mass use of electronic devices,
digital resources and applications and social net-
works have contributed to a wide digital/virtual
transition. Television (TV), which previously
was the only screen activity for most teenagers,
now competes with computers, smartphones,
tablets, and video games, which all contrib-
ute to the increase in time spent in sedentary
behavior, especially in free time®. Even though
access to digital technology in low-income and
lower-middle-income countries is not massive
compared to that observed in high-income
countries, it is still occurring. For example, data
from the 2018 National Survey by Household
Samples® in Brazil showed that less than half
(41%) of the population had a computer and
12% had a tablet. However, 79.4% reported
using the internet and 99.2% of these reported
that a cell phone was used for this purpose®.

The time people spend awake has been
increasingly occupied with sedentary behav-
iors: computer use, social networks, commu-
nication apps, games, teaching apps, sitting in
the classroom, commuting from one place to
another, and watching TV'. Studies show that
teenagers occupy on average about 9 hours of
their day in SB" and 7 hours in recreational
media (screen time), of which 2.5 hours are

spent watching TV'?"*. Data from the Nation-
al Adolescent Health Survey (PeNSE) showed
that 78% of adolescents spent more than 2 hours
watching TV on normal weekdays, and 56.1%
spent more than 3 hours watching TV, using a
computer, playing video games or other seated
activities'.

Despite the solid body of evidence indicat-
ing that the proportion of adolescents exposed
to SB is high'®, and that there is an increase in
other types of SB'S, there are few studies evalu-
ating the temporal trend of excessive TV expo-
sure separately from other SB, especially in Bra-
zil. Brazil has been going through an economic
and social evolution since the last decade, with
a better distribution of income in the popula-
tion and in turn an increase in the purchasing
power (acquisition of refrigerator, TV, com-
puter, cell phone, among others) in the general
population'’. Over the last 10 years there have
been changes which have had an impact on the
time adolescents spend in SB: although there
are indications that some SBs are in the process
of declining in the population, the time spent
sitting throughout the day has been increasing
due to the insertion of new habits into daily
life such as the use of cell phones, video games,
computers, social networks and communica-
tion applications'®. Despite these changes, stud-
ies with representative samples that assess the
temporal trend of excessive time watching TV
and other SB over time in adolescents aged 14 to
19 years, especially in low- and middle-income
countries, are scarce.

Thus, the objective of the study was to
describe the temporal trend of excessive expo-
sure to TV and SB and to analyze the relation-
ship of high exposure to sedentary behavior in
different sociodemographic groups in a repre-
sentative sample of adolescents aged 14 to 19
years of the Pernambuco state public education
network from 2006 to 2016.

Method

This is a temporal trend study based on a
data analysis of the “Atitude” research project
- “Practice of Physical Activities and Health
Risk Behaviors in High School Students in the
State of Pernambuco: A Temporal Trend Study
(2006-2011-2016)". This project was approved
by the Ethics Committee for Research with
Human Beings at the University of Pernambuco
(Opinion No. 1630.937).

The target population was limited to stu-



dents enrolled in public high schools in Pernam-
buco. The number of students enrolled in these
schools ranged from 367,813 in 2011 to 288,770
in 2016, respectively representing 88.9% and
88.1% of students enrolled in secondary educa-
tion throughout the state of Pernambuco. Next,
the following parameters were adopted in cal-
culating the sample size: confidence interval of
95%, prevalence of 50% (this prevalence value
was chosen because it is a study with multiple
risk behaviors, and because it produces the high-
est expected prevalence for the same maximum
acceptable error), maximum acceptable error in
2006 was 3 percentage points, and 2 percentage
points in 2011 and 2016. A design effect was
adopted (deff) equal to 4 in 2006, and equal to
2 in 2011 and 2016. The minimum sample size
was increased by 20% every year to compensate
for possible losses and/or refusals. The number
of schools selected for the study was 76, 86 and
77 in 2006, 2011 and 2016, respectively.

A total of 6,031 adolescents were interviewed
in 2006, while 6,845 and 6,338 were included in
the 2011 and 2016 surveys, respectively. Ado-
lescents outside the age group 14-19 years old
and those who did not report valid data for
sedentary behavior were excluded. Thus, data
from 4,191, 6,254 and 5,930 adolescents were
analyzed in the three surveys, respectively (Fig-
ure 1). Adolescents with mental disabilities who
were unable to complete the questionnaire or
adolescents who missed the data collection day
were excluded from the study.

A double-stage cluster sampling process was
used, with the first cluster being the school and
the second the class. The sampling took into
account the sizes of schools, as follows: size I
(small) - less than 200 students; size II (medi-
um) - 200 to 499 students; and size III (large)
- more than 500 students. Students in the 2006
and 2011 surveys were grouped according to the
study period: day and night. Students enrolled
in the morning, afternoon and full-time shifts
were grouped into the “day shift student” cat-
egory.

Data were collected through the “Global
School-based Student Health Survey” (GSHS)
questionnaire proposed by the World Health
Organization (WHO, 2005). This questionnaire
was translated and adapted for this study, with
reproducibility of the questions with a Kappa
agreement index ranging from 0.62 to 0.80.
The questionnaire was applied in the classroom
without the presence of teachers through the
collective interview technique, in which the

researcher read the question and waited for the
adolescents to respond.

Training was carried out with the collection
team members before beginning the data col-
lection in the three surveys to standardize the
questionnaire application and carry out anthro-
pometric and hemodynamic measurements.
The same protocol was used to collect data from
the three surveys.

Two indicators of overexposure to SB (>2
hours/day)'®'* were analyzed: i) overexposure to
TV (time watching TV on school days (Monday
to Friday) and on weekends (Saturday and Sun-
day). The combination of these variables was
categorized into < 2 hours and > 2 hours a day;
and ii) excessive exposure to SB (except TV)
(time spent sitting, talking with friends, playing
cards or dominoes, talking on the phone, driv-
ing or as a passenger, reading or studying and
time spent using a computer and/or playing vid-
eo games?). The variable was also categorized
into < 2 hours and > 2 hours a day.

Excessive exposure to TV in the 2006 and
2011 surveys was categorically measured for
both the week and the weekend. A combination
of weekday and weekend results was performed
for results purposes, considering < 2 hours and
> 2 hours a day when analyzing weekdays and
weekends together. Behavior was continuously
assessed in the 2016 survey, and subsequently
categorized in the same way.

Excessive exposure to SB (except TV) was
not assessed in the 2006 survey, while excessive
time spent in SB (except TV) was categorically
measured in 2011. Such behavior was contin-
uously assessed in the 2016 survey, and later
categorized into < 2 hours and > 2 hours.

The sociodemographic factors evaluat-
ed were age group (14-15 years; 16-17 years;
18-19 years), maternal education (< 7 years,
8-10 years, 11 years, > 12 years or more), area
of residence (urban, rural), worked (yes, no),
has a computer connected to the internet (yes,
no), high school grade (1%, 2™ or 3"), shift (day
(morning and afternoon), full-time, night).

The sampling plan (sampling by clusters,
multiple stages) was considered in all statisti-
cal analyses incorporating the prefix “svyset”
into the syntax, a resource available in Stata.
Descriptive analysis included absolute and rel-
ative frequency distribution. Differences in the
prevalence of excessive exposure to TV and SB
between the data collection waves were tested
through the intersection of 95% confidence
intervals (95%CI).
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Figure 1. Flowchart of the study sample of the three Project “Atitude” surveys carried out in 2006, 2011

and 2016.

Binary logistic regression was used to assess
the odds ratio of overexposure (no = 0 and yes
= 1) to TV comparing the year 2016 to 2006
and the odds of overexposure to SB (except TV)
comparing the year from 2016 to 2011. Bina-
ry logistic regression was also used to analyze
whether demographic factors were associat-
ed with excessive exposure to these behaviors
during this period. An odds ratio equal to 1.0
reflects stability in excessive exposure to sed-
entary behavior over the 10-year period; values
between 0 and 0.99 indicate a decrease in the
chance of having excessive exposure to sedentary
behavior over time; results above 1.0 show an
increased chance of having excessive exposure
to sedentary behavior over time. All analyzes
were stratified by gender. The variance related
to clusters (region and school) was considered
in the regression models, and the intraclass cor-
relation coefficient (ICC) of each model was cal-
culated. The ICCs of both clusters were all less
than 3%.

Results

Differences in the sample profile were observed
between the three surveys: an increase in the
proportion of adolescents aged 16 to 17 years
old (48.5% in 2006 to 58.7% in 2016), of moth-
ers with higher education (6.4% in 2006 to
16.6% in 2016), and computer availability at
home (10.7% in 2006 and 58.9% in 2016). Most
adolescents in all surveys were female (rang-
ing from 59.8% to 55.2%) and lived in urban
areas (approximately 80%). The proportion of
students with a computer at home increased in
both genders compared to 2006 and 2016 (Table
1): 13.1% to 64.0% in boys; and from 9.1% to
54.6% in girls.

Excessive exposure to television

The prevalence of overexposure to TV
decreased by 23.0 percentage points in 10 years
(2006-2016):79.1%; 95%CI: 77.8-80.4 vs. 56.1%;
95%Cl: 54.7-57.5. The decrease in boys was 28.2
percentage points (81.3%; 95%CI: 79.3-83.2 vs.
53.1%; 95%CI: 51.0-55.2) and in girls it was 19.2
percentage points (77.7%; 95%CI: 76.0-79.4 vs.



58.5; 95%Cl: 56.6-60.4) (Figure 2). Over the 10
years of the analyzed period, the chance of an
adolescent having excessive exposure to TV in
2016 compared to 2006 was 0.49 (95%CI: 0.45-
0.53) in males and 0.62 (95%CI: 0.58-0 .66) in
females.

Table 2 shows the prevalence of excessive
exposure to TV time in each survey based on
sociodemographic characteristics and stratified
by gender. The prevalence of excessive TV time
in both genders decreased in all sociodemo-
graphic subgroups analyzed (dwelling area, age,
occupation, owning a computer, maternal edu-
cation, school shift and adolescent grade level).
Teenagers of both genders who had a computer

and studied full-time had a greater magnitude
of reduced excessive TV time than those who
did not have a computer and studied during the
daytime, respectively. In addition, adolescents
of both genders who were 14 to 15 years of age
and those who lived in urban areas also had a
greater magnitude of reduced excessive expo-
sure to TV time when compared to 18 to 19
years of age and those who lived in the country-
side. There was a greater magnitude of reduced
excessive exposure to TV time among girls for
those who worked compared to those who did
not work (Table 2).

Excessive exposure to sedentary behavior
(except TV)

Table 1. Characteristics of high school students from the Pernambuco state public school network in the surveys

0f 2006, 2011 and 2016, stratified by gender.

2006 2011 2016
Boys Girls Boys Girls Boys Girls
Variables (n=1,686) (n=2,505) (n=2,517) (n=3,737) (n=2,659) (n=3,271)
n % n % n % n % n % n %

Residence

Urban 1,311 782 1977 795 1,871 745 2,766 74.5 2,124 80.5 2,594 79.6

Rural 366 21.8 510 205 639 255 945 255 514 195 665 204
Age range (years)

14-15 254 151 577 23.0 460 183 886 23.8 517 195 804 24.7

16-17 841 499 1,195 47.7 1,345 535 1,988 533 1,569 59.2 1906 58.5

18-19 591 350 733 293 710 282 856 229 565 213 548 16.8
Work

Yes 1,254 75.1 2,171 87.0 1,706 68.0 3,137 842 2,170 823 2,968 91.0

No 416 249 323 13.0 803 32.0 588 158 467 17.7 294 9.0
Have a computer
at home

Yes 220 13.1 226 9.1 1,174 46.7 1,390 37.3 1,694 64.0 1,781 54.6

No 1,457 869 2267 909 1,338 533 2340 62.7 954 36.0 1,478 454
Mother’s education

Elementary 1,085 693 1,765 744 1,319 604 2,167 67.7 944 427 1,348 48.6

Incomplete high 81 5.2 105 4.5 119 5.5 167 5.2 140 6.3 143 5.2

school

Complete high 271 173 375 158 502 231 603 188 721 32,6 863 3l1.1

school

Post-secondary 127 8.2 126 5.3 240 11.0 265 8.3 408 184 418 15.1
School shift

Night 908 539 1,502 60.0 1,390 55.1 2,122 56.8 1,042 39.2 1,281 39.2

Day 777 46.1 1,000 40.0 774 30.7 979 262 409 154 453 13.8

Full-time - - - - 358 142 636 17.0 1,208 454 1,537 47.0
High School year

1st year 769 459 1,092 438 976 38.8 1,353 36.2 1,027 38.6 1,254 38.3

2nd year 524 312 808 324 804 32.0 1,215 325 947 356 1,137 34.8

3rd year 384 229 595 238 734 292 1,167 31.2 685 258 880 26.9

* 40 adolescents did not answer about their sex
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Figure 2. Temporal trend in the prevalence of excessive exposure to TV (> 2 hours) and sedentary behavior -
except TV (> 2 hours) in high school adolescents in the Pernambuco state education network from 2006 to 2016,

stratified by gender: boys, girls.

The prevalence of excessive exposure to SB
(except TV) increased by 15.5 percentage points
in 5 years (62.7%; 95%CI: 61.5-64.0 vs. 78.2%;
95%CI: 77.1- 79.4). The increase in boys was
15.4 percentage points (66.9%; 95%CI: 64.9-
68.8 vs. 82.3%; 80.7-83.9), while the increase in
girls was 15.3 percentage points (59.8%; 95%CI:
58.2-61.5 vs. 75.1%; 95%CI: 73.5-76.7) (Figure
2). The chance of an adolescent having excessive
exposure to SB (except TV) in 2016 compared
to 2011 was 2.36 (95%CI: 2.04-2.73) in males,
and 2.07 (95%CI: 1.84-2.32) in females.

Table 3 shows the prevalence of overexpo-
sure in SB (except TV) in the 2 surveys (2011
and 2016) for the different sociodemographic
characteristics stratified by gender. The preva-
lence of excessive time spent in SB (except TV)
increased in both genders, regardless of socio-
demographic characteristics (zone of residence,
age, occupation, owning a computer, maternal
education, shift and school grade). The magni-
tude of the increase in both genders was greater
in rural residents and in those who studied full-
time. The magnitude of the increase in excessive
time in SB (except TV) in girls was greater in
those who had a computer compared to those
who did not (Table 3).

Discussion

The results of the present study revealed that the
prevalence of excessive exposure to TV showed
a significant decline for adolescents of both gen-
ders in 10 years, but slightly higher in males; in
contrast, excessive exposure to SB (except TV)
increased in both boys and girls in 5 years. Hav-

ing a computer and studying full-time showed
a greater magnitude of reduced excessive time
spent watching TV in both sexes. Being younger
and living in the urban area also showed a great-
er magnitude of reduced excessive exposure to
TV time in boys when compared to being older
and living in rural areas. This result was also
verified in girls who worked. The increase in
overexposure in SB (except TV) magnitude was
greater in rural residents and those who studied
full-time in both genders.

Over the course of 10 years, it was found
that the prevalence of excessive TV exposure
decreased, reinforcing the phenomenon that
has been observed in other studies such as a
survey conducted in the United States by the
National Health and Nutrition Examination
Survey (NHANES), in which there was a signif-
icant decrease in the average TV exposure per
day over time. Boys showed the greatest reduc-
tion in the average time exposed to TV, from
2.2 hours of TV exposure per day to 1.6 hours®.
The decrease in the average number of hours
per day of TV exposure between 2002 and 2010
in other western countries was 18.6 minutes for
girls and 24.0 minutes for boys19,20. The prev-
alence of young people in Brazil who watched
TV for two hours or more a day between 2001
and 2011 decreased from 76.8% to 61.5%%.

In contrast, the prevalence of excessive
exposure to SB (except TV) increased in ado-
lescents in Pernambuco. Recent findings on
total screen time using data from 2000 to 2010
among teenagers in the Czech Republic found
a decrease in TV time which was replaced by
an increase in computer use*’. There was an
increase in the prevalence of adolescents who
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Table 3. Temporal trend of the prevalence of excessive exposure to sedentary behavior - except TV (2011 - 2016)
and the odds ratio of excessive exposure to sedentary behavior in leisure between the years 2016 and 2006, among
high school students according to demographic variables, stratified by gender.

Excessive exposure to sedentary behavior - except TV (> 2 hours)

Variables Boys Girls
OR between OR between
2011 2016 2016 and 2011 2016 2016 and
2011¥ 2011¥
%(95%CI) %(95%CI) (95%CI) %(95%CI) %(95%CI) (95%CI)
Residence
Urban 72.3 84.5 2.07 65.7 77.6 1.83
(70.7-74.9)  (82.8-86.2)  (1.74-2.46)  (63.8-67.6)  (75.8-79.3)  (1.60-2.09)
Rural 46.7 74.2 3.34 40.7 66.2 2.89
(42.5-51.0)  (70.0-78.4)  (2.52-4.43)  (37.3-442)  (62.1-70.3)  (2.29-3.66)
Age range (years)
14-15 70.9 83.6 2.14 59.9 80.3 2.76
(66.4-75.3) (80.0-87.2) (1.51-3.04) (56.1-63.7) (76.7-84.0) (2.08-3.66)
16-17 69.0 82.8 2.22 69.4 76.5 2.17
(66.4-71.6) (80.8-84.9) (1.83-2.69) (66.1-72.6) (73.3-79.8) (1.86-2.53)
18-19 59.9 80.3 2.75 49.6 71.3 2.57
(56.1-63.7)  (76.7-84.0)  (2.08-3.66)  (46.0-53.2)  (67.1-75.5)  (1.99-3.32)
Work
Yes 73.3 83.7 1.91 61.8 76.3 2.02
(71.1-75.5)  (82.0-85.5)  (1.60-2.27)  (60.0-63.6)  (74.6-77.9)  (1.79-2.29)
No 53.0 76.6 2.97 48.8 65.0 1.97
(49.4-56.6)  (72.5-80.8)  (2.25-3.92)  (44.6-53.0)  (59.0-70.8)  (1.44-2.70)
Have a computer
at home
Yes 83.5 89.5 1.69 83.4 82.4 0.93
(81.2-85.7) (87.9-91.0) (1.33-2.13) (81.3-85.4) (80.5-84.3) (0.76-1.14)
No 493 70.4 2.46 42.9 67.5 2.78
(46.4-52.2)  (67.1-73.8)  (2.02-3.01)  (40.7-45.1)  (64.8-70.2)  (2.39-3.25)
School shift
Day 63.2 83.4 2.99 52.4 78.1 3.39
(60.5-65.9)  (80.8-85.9)  (2.40-3.73)  (50.2-54.7)  (75.5-80.6)  (2.83-4.05)
Night 43.3 76.8 4.41 38.3 65.1 3.05
(39.5-47.0)  (72.2-81.3)  (3.27-5.94)  (35.1-41.6)  (60.1-70.1)  (2.35-3.96)
. 74.9 84.5 1.86 65.5 76.9 1.76
Full-time
(70.3-79.5) (82.3-86.7) (1.38-2.52) (61.6-69.4) (74.6-79.1) (1.42-2.19)
High school year
Ist year 63.8 82.1 2.68 59.1 76.1 2.23
(60.5-67.0) (79.4-84.8) (2.11-3.40) (56.3-62.0) (73.4-78.7) (1.84-2.70)
67.7 83.4 2.45 59.5 74.7 2.05
2nd year
(64.4-71.1)  (80.8-86.0)  (1.91-3.15)  (56.6-62.4)  (71.9-77.5)  (1.69-2.50)
3rd year 69.7 81.2 1.91 60.9 74.5 1.92
(66.2-73.1)  (78.0-84.3)  (1.46-2.49)  (58.0-63.8)  (71.4-77.5)  (1.56-2.36)

¥ Adjusted for mother’s education in 2006.



used the computer and/or video game for two
hours or more a day in the southern region of
Brazil, going from 37.9 to 60.6%>.

This scenario indicates that the occupa-
tion of free time of adolescents watching TV
has been decreasing and that this behavior does
not represent the exposure of adolescents to SB,
especially in isolation'®. Despite this finding,
it is noteworthy that the time watching TV is
a sedentary behavior with particular implica-
tions for health and other behaviors, such as the
consumption of unhealthy foods in front of the
TV, violent behavior or certain behavior pat-
terns disseminated in programs, advertisements
which seek to increase unrestrained consump-
tion, in addition to being associated with less
PA practice time and affecting social relations
between people. Although its measurement
does not reflect sedentary behavior in general
or screen time, studies which intend to assess
the implications of watching TV should consid-
er the measurement of this behavior.

The use of digital media, including interac-
tive and social media, has grown substantially
over the last decade. Traditional media, such as
TV and radio, have been replaced by new tech-
nologies which promote interactive and social
engagement and allow teenagers instant access
to entertainment, information, knowledge and
especially social contact®. Digital technologies
that promoted greater exposure to sedentary
behavior in high-income countries *** were
introduced in developing countries in recent
years . The proportion of households with
internet access in Brazil increased from 15% to
54% in 10 years (2006-2016). In addition, 13%
of internet users over 10 years of age accessed
the internet daily in 2006, while this proportion
rose to 86% in 2016*. This transformation in
developing countries, including Brazil, called
structural transformation, is defined as the
transition from an economy of low productiv-
ity and labor-intensive economic activities to
greater productivity and skill-intensive activi-
ties™. The speed of this transformation is driv-
en by technology, whose main representative is
the smartphone and with it the connections to
social networks. For example, a total of 19.2%
of teenagers between 10 and 14 years old and
35.0% of teenagers between 15 and 17 years old
had their own cell phone in Brazil in 2005, while
this number increased to 54.1% and 80.8% in
2014, respectively®'.

Thus, the massification of digital media,
the use of social networks, chat applications,

exchanging messages on the network, the evo-
lution of mobile phones with the availability of
electronic games on the network, the possibil-
ity of browsing the Internet, low-cost film, tv
series and documentary platforms and online
commerce are all perceived, in such a way
that these devices are being or are becoming
increasingly popularized, covering all social lev-
els. Adolescents started to value these means
of fun, connection and interaction in their free
time, leading to an increase in SB (except TV).
The internet and the use of digital media have
become one of the main means used by teen-
agers for social inclusion, allowing for quick,
easy and comprehensive socialization. Adoles-
cents virtually gather around common interests,
inserting themselves in groups, communities
and strengthening the feeling of belonging to
their peers®.

In addition to other important factors such
as less leisure spaces, insecurity and long peri-
ods of commuting, contributing to the increase
in time spent in sedentary behavior, there is also
the modification of social organization, stimu-
lation of consumption and the digitization of
the world. It is clear from the present study that
changes based on the incorporation of media
and social networks in adolescents’ lifestyles
over the years present a relevant contribution to
the increase in the total time spent in sedentary
behavior. More modern facilities, presence of
electricity and internet contribute to replacing
physically active tasks for a longer time brows-
ing social networks and playing video games *.
Furthermore, the chance that a teenager who
had a computer at home of being exposed to
excessive sedentary behavior was greater due
to the ease of access to social networks, online
games, and general use of digital media was
expected in a period of 5 years.

The way in which sedentary behavior was
measured and operationalized in this study
needs to be highlighted as a limitation. The
questions used in the three surveys to measure
sedentary behavior, despite approaching the
topic in a similar way, were not the same; how-
ever the answers from the 3 surveys were oper-
ationalized in the same way. Using SB (except
TV) as the measure did not cover all activities in
SB, however our measure reflects the time in SB
relatively well, since the most frequent activities
were addressed.

This study has strengths which should be
taken into account: it is one of the only stud-
ies with 3 surveys carried out on representative
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samples of public-school students in a North-
eastern state, and it can be carefully extrapolat-
ed to the national level and to other developing
countries. In addition, these results may serve
as support for future public health strategies
aimed at Brazilian adolescents, as they describe
a growing trend in the prevalence of excessive
exposure to SB in adolescents. Highlighting
the important role of the school setting in the
reduction of sedentary behavior among adoles-
cents since schools represent an unique social
context for health promotion among youth.
Particularly for adolescents from low-income
families, who are often overlooked in health
care promotion programs. In fact, schools are
considered the ideal setting for health promo-
tion programs among youth considering that
the vast majority of children and adolescents,
even in low-income countries, are enrolled in
the educational system, and that schools already
have installed infrastructure *. Furthermore, it
has been shown that interventions in the school
setting, such as implementing low-complexity
strategies (e.g., additional physical educational
classes, workshops for physical education teach-
ers), can decrease time dedicated to sedentary
behaviors and enhance time spent in physical
activities .

The present study showed that there was a
change in the time trend in excessive exposure
to TV over 10 years, with a decrease of approx-
imately 23 percentage points being observed; in
contrast, there was an increase of 15 percentage
points in excessive exposure to SB (except TV)
in 5 years. These results suggest that watching
TV, although clearly an important sedentary
behavior and still having a high prevalence, does
not reflect the total time or does not explain the
variation in time spent in SB in adolescents very
well.
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