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Abstract - This review updated data on sedentary behavior in Brazilian children and adolescents ! Federal University of Santa
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Scopus, Web of Science, LILACS, SPORTDiscus, BIREME, Scielo, and Google Scholar), 2 Federal Institute of Ceard. Campus
based on the the following criteria: original research; samples including Brazilian children  Aracati. Aracati, CE. Brazil.

and adolescents; to be a observational survey with the prevalence of at least one component
of sedentary behavior. In this updated review were included 118 studies (corresponding to
159 papers), being 71 studies (104 papers) previously reviewed in the Report Card 3.0 and
47 studies (55 papers) found in update from 2018 to 2019. Screen time (34.7%) and TV
viewing (28.2%) remains the most investigated components, however, two studies investigated
cell phone use, and there was an increase in other types of sedentary behavior such as sitting ~ How to cite this article

time (from 9% to 25.6%). We found only four studies involving pre-scholars, but four of them Silva KS, Minatto G, Bandgira AS,
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however, increased the studies using accelerometers (from 2 to 8 studies). The cut-off point VC. Sedentary behavior in children and
more frequent was 2 hours/day (47.5%), but the use of other measures doubled. Almost 70% adolescents: an update of the systematic
of the studies reported that less than 50% (general range: 9.4% to 97.7%) of individuals had review of the Brazil's Report Card 4.0.
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Sedentary behavior in children and adolescents

INTRODUCTION

The sedentary behavior is present in the daily routine of children and young
people through various components'? being the time spent on one or more
screen the most frequent®*. This behavior is influenced by technological advances
and economic and cultural aspects™®, and it tends to increase as more devices
and apps are made and available for the population”. Therefore, there is need to
constantly review and update data to ensure accurate monitoring of sedentary
behavior in this population, due to its potential risk in health outcomes when
used excessively®’.

The Brazil’s 2018 Report Card for the sedentary behavior showed that less
than half of the adolescents met the recommendations of sedentary behavior
(<2 hours/day)®. Similar results were found in other systematic reviews with
studies arried out in different countries around the world*. Furthermore,
research is important to understand the different prevalence range among
screen components®*, changes in the time spent and component patternsover
time, and the need to investigate other screen components such as cell phones
and objectively-measured sedentary time'*!’.

This update of review will analyze also whether the amount of studies, the
prevalence found and the more vulnerable subgrups have changed over time. For
example, in the previous review was found few studies including children less than
seven years in Brazil; girls spent more time on TV watching while boys on video
games use’. Thus, the present study aimed to update the systematic review on
the prevalence of sedentary behavior among Brazilian children and adolescents
up to 18 years of age. The summarized data were used to define the grade and
recommendations for Brazil's 2021 Report Card for the sedentary behavior indicator.

METHOD

Measured outcome ans selection criteria

This review is focused on sedentary behavior, which is defined by an
activites that had an energy expenditure <1.5 metabolic equivalent and they are
performed in a sitting, reclining or lying posture’. Self-reported information
(e.g., questionnaires about sedentary behavior, TV viewing; videogames and
computer use; screen time etc) and objective measures were included. Thus,
eligible criteria were: (I) original peer-reviewed studies; (II) samples including
Brazilian children and adolescents aged 0-19 years (a mean age within this
range or a sample comprising other age years, but data for this age group were
reported separately); (III) to be a school- or population-based survey with
information about the methodological procedures of representation of the
target population (e.g., random sampling); (IV) observational studies using any
method for sedentary behavior assessment (e.g., self-report, structured interviews,
objectively-measured sedentary time, and steps per day); and (V') studies showing
the mean or the prevalence of at least one component of sedentary behavior
(e.g., TV viewing, use of computer and videogames, sitting time).

Study search strategies

This updated revised considered all search equations that were used in
the previous review for the follow databases: Medline (PubMed), Scopus,
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Web of Science/Web of Knowledge, LILACS (Literatura Latino-Americana
em Ciéncias da Saide), SPORTDiscus, BIREME (Biblioteca Regional de
Medicina) Scielo, and Google Scholar. The search was carried out in August
2020. The umbrella project of the Brazil's Report Card 4.0 was registered at
the Open Science Framework (ID: sjgv9).

The search strategy included four groups of descriptors (see Supplementary
File 1). The Boolean operator “AND”was used for combinations among descriptor
groups. The truncation symbols (§, * or ”) specific for each database were also
used to increase the range of searches for the descriptor variations. Searches were
conducted with the descriptors in English and Portuguese, when needed. The
searching was supplemented with a screening of the reference list of retrieved
articles in order to find potentially relevant titles (Supplementary File 1).

Selection process

The initial selection was based on the titles and the abstract of manuscripts.
The elegible articles were analyzed and the reference lists of them were
evaluated (Supplementary File 2). These steps were performed independently
and conducted by two pairs of reviewers (AS/GM or PS/AB), and the other

pair helped when there were disagreements.

Data extraction and analysis

Data were divided by two authors (PS and AB), and when necessary, a consensus
meeting was held with a third author (GM or AS). Due the heterogeneity of
the study’s data, the results were summarized for the Brazil’s Report Card 3.0
and 4.0 separately (Table 1). Firstly, methodological characteristics (year of data
collection, region, sample type, sample size, age stage, type of the sedentary
behavior measurement, indicators and cutoff points used) of the studies were
extracted for report card 3.0 and 4.0 (Supplementary File 3). Secondly, the
proportion range of children and adolescents who met the recommendations
of sedentary behavior was extracted of the studies, according to the established
cut-off point of each article (Supplementary File 4).

Table 1. Publications and methodological characteristics of included studies in the evidence synthesis for
Brazil's Report Card 3.0 (n= 104 papers, 71 studies) and 4.0 (n= 55 papers, 47 studies) — sedentary behavior.

Silva et al.

Report Card 3.0 Report Card 4.0 Total
Publication/methodological characteristics Studies = 71 Studies = 47 Studies =118
n % n % n %
Year (data collect)
Up to 2010 36 50.7 3 6.4 39 33.1
2011-2014 27 38.0 23 48.9 50 42.4
2015-2017 2 2.8 13 217 15 12.7
No informed 6 8.5 8 17.0 14 11.9
Region
North 3 4.2 3 6.4 6 5.1
Northeast 18 25.4 6 12.8 24 20.3
Mideast 2 2.8 2 43 4 3.4
Rev Bras Cineantropom Desempenho Hum 2021, 23: 82645 I
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Report Card 3.0 Report Card 4.0 Total
Publication/methodological characteristics Studies = 71 Studies = 47 Studies = 118
n % n % n %
Southeast 12 16.9 11 234 23 19.5
South 32 451 20 426 52 441
Brazil 4 5.6 5 10.6 9 7.6
Sample type
Population-based 6 8.5 3 6.4 9 7.6
School-based 65 915 44 93.6 109 92.4
Sample size (n)
<500 9 12.7 12 255 21 17.8
501-1000 26 36.6 13 27.7 39 33.1
1001-1500 13 18.3 11 234 24 20.3
1501-2000 6 8.5 0 0.0 6 5.1
2000 or more 17 23.9 11 234 28 23.7
Age stage (years)
Pre-school children (up to 4 years-old) 0 0.0 0 0.0 0 0.0
Children (5-12 years-old) 5 7.0 7 14.9 12 10.2
Adolescents (13 or more years-old) 31 43.7 16 34.0 47 39.8
Children and Adolescents 30 42.3 21 447 51 43.2
Pre-school children and children 2 2.8 2 43 3.4
All 3 4.2 1 2.1 3.4
Type of the SB measurement
Self-report 69 97.2 4 87.2 110 93.2
Device-measured (e.g.. accelerometers) 2 2.8 6 12.8 8 6.8
RESULTS
The selection process is summarized in Figure 1. The initial search located
1,401 potential articles. After removal of duplicate articles 1,156 records
remained. Titles and abstracts were read, and 97 papers were selected and five
other studies were found in the reference lists of these articles. After reading
in full, 47 were excluded (see Supplementary File 2) and 55 met the inclusion
criteria. Therefore, 159 papers were included in this review, being 104 previously
reviewed in the Report Card 3.0° and 55 papers found in update from 2018 to
2019.Instead of presenting the results considering the published papers, we are
presenting them considering the number of studies studies (total = 118, Report
Card 3.0 = 71, Report Card 4.0 = 47) to avoid overestimation of prevalence.
Detailed information on each study is found in Supplementary File 3 and 4.
When analyzed separately, the studies of the Report Card 3.0 (up to 2017)?
and 4.0 (2018-2019 - update) were published from 2004 to 2019 and the data
collection from 2001 to 2017. Both reviews had more studies developed in
southern Brazil (45.1% and 42.6%, respectively); with school-based design
(91.5% and 93.6%, respectively); involving more than 500 individuals (87.3%
and 74.5%, respectively); and the target-population of children and adolescents,
or exclusively adolescents. In both reviews, most of studies used self-reported
questionnaries (97.2% and 87.2%, respectively) (Table 1).
Rev Bras Cineantropom Desempenho Hum 2021, 23: 82645 411
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Records identified by database searching
(n=1,401)
= ¢ Pubmed = 374
2 e WOS =547
S * LILACS =147
= * BIREME=7
3 ¢ SCOPUS =143
¢ SPORTDISCUS = 101
e SCIELO = 82
4
2
= Records after duplicate removal
3 (n=1,156)
13
— v
Records selected for reading
titles and summaries > Records excluded
(n=1,156) (n=1,058)
£
g v
b Full-text articles excluded, with reasons
Full-text assessed for eligibility (n=47)
(n =97 + 5 after reading references) ~| * Selection criteria | =5
« Selection criteria Il =5
— « Selection criteria |1l = 24
* Selection criteria IV = 1
* Selection criteriaV =8
v » Without access to the full-text = 2
E Studies included in qualitative fEporGarg 2018 =2
=2 synthesis
E (n =55 + 104 from
Report Card 2018
n=159)

Figure 1. Flowchart of the studies through the phases of the systematic review.

The sedentary behavior indicator more studied was screen time (32.3%) and
TV watching time (32.9%) in the Report Card 3.0,and screen time (39.7%) and
other indicators (e.g., sitting time: 25.6%) in the the Report Card 4.0 (Figure 2).

45 - m Report Card 3.0 Report Card 4.0  w Total
40
35

TV watching  Computer  Video game  Cell phone  Other (e.g.,  Total screen
time use use use sitting time) time

Sedentary behavior indicator

Figure 2. Proportion of sedentary behavior indicators presented in the studies from Report Card 3.0
(n=71)and 4.0 (n=47).
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In Figure 3 is presented all cutoff points used for sedentary behavior. While
the cutoffs < 2 hours/day was more used in both Reports 3.0 and 4.0 (48.3% and
45.9%), other parameters have been presented in the updated version as mean,
minutes/day, tertil and other (42.6%). However, several studies considered cut-off
points that were not based on meeting of sedentary behavior recommendations.
In relationship the prevalence, the results showed that almost 70% of studies
reported that less than 50% of individuals had < 2 hours/day of sedentary
behavior (Figure 4).

55 - m Report Card 3.0 = Report Card 4.0  m Total

50 -
45 -
40 -

<1 <2 <3 <4 <b <6 Others
Cutoff points for SB indicators (hours/day)

Figure 3. Proportion of diferent cutoff points used to classify the sedentary behavior among studies from
Report Card 3.0 (n = 71) and 4.0 (n = 47).

30 - m Report Card 3.0 = Report Card 4.0 = Total

<10% <10-19% <20-29% <30-39%  <40-49%  <50-59% 60% or more
Compliance with sedentary behavior recomendations (<2 hours/day)

Figure 4. Range of percentages of preschoolers, children and adolescents who met the sedentary behavior
recommendations among analyzed studies in the Report Card 3.0 (n = 71) and 4.0 (n = 47).
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DISCUSSION

The present review shows data from 118 studies (previous review: 71;
update: 47 studies) involving representative samples of Brazilian children and
adolescents. The main finding were: i) studies on sedentary behavior involving
children under the age of seven remain scarce; ii) the measurement instruments
used predominantly are self-reported questionnaires and a few present validation
data; iii) screen time is the indicator more investigated, mainly TV viewing;
iv) the cutoffs less than 2 hours/day was more used; v) most studies reported a
prevalence of compliance with the recommendations below 50%.

Self-reported questionnaires have been the main way to measure sedentary
behaviors among Brazilian children and adolescents; however, validation of
the instruments was reported by few studies. There is no consensus among
the instrument to be used. The lack of information on the validation and the
amount of instrument used can impair the understanding of the results and to
hindering replication and comparability among studies.

Few studies were conducted with pre-schoolers and children. The World
Health Organization guidelines on sedentary behavior, which only considers
children over 5 years old, exemplify the complexity of evidence for children
in pre-school age'. In this age group some children are not yet in school and
there is a greater need for parental involvement in studies with this population.
However, it is necessary to advance the knowledge of sedentary behavior in pre-
school children so that there can be more effective targeting of public policies.

An important finding of our review is that the most current studies has
explored continuous data instead use cut-off points. Sistematic reviews®’
and longitudinal studies'” indicated a significant relationship between health
indicators and two hours of screen time, being recommended in guidelines from
different countries'*. However, there is also a need to modify the metrics for
investigating sedentary behavior ! for more accurate results.

The first studies on sedentary behavior investigated mostly the use of
TV215 However, the use of screen devices has changed over the past few years,
especially among young people. Evidence have highlighted the replacement
of TV time by other screen devices, such as video games and smartphones’®.

17,18

However, only two studies''® investigated smartphone use in our review, and

no study evaluated streaming platforms, social media and school-related tasks.
Studies have shown that the type of activity may impact health differently’**
and analyzing all different screen devices is important since the correlates,
determinants and health impacts are different.

Accelerometers is still restricted in Brazil research on sedentary behaviors,
mainly because the difficulty with the purchase and maintenance of these
devices. Researchers point out as a possible strategy to carry out multicentre
studies that standardize the entire data collection process and that can carry out
multicenter and collaborative studies through the use of accelerometer devices'’.

In this review, most studies showed that less than half of young people reach
the recommendations. Despite being a widely used, the cut-off point of 2 hours
daily contributes significantly to the non-compliance the recommendation, since
the time spent on all electronic devices (included activities as texting) is usually
considered?. Moreover, there is no consistent evidence on which cut-off point is
associated to higher riks of health consequences. For instance, the World Health
Organization recommended that children and adolescents should limit their
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time in sedentary behavior, especially the time spent on recreational screen time,
but it was not defined how long'. Therefore, more evidence is needed to define
the different cut-off points and sedentary behavior indicators in surveillance
and monitoring with children and adolescents.

This review is subject to some limitations: the difficulty in comparing studies
due to the high heterogeneity of the sedentary behavior indicators; the different
types of instruments and cut-off points used and the lack of assessment of risk
bias.

This updated review reinforces that most of children and adolescents
did not meet the screen time recommendations. There are still few studies
involving younger children. The self-reported questionnaires remain the most
used instrument, although other indicators have been released, such as sitting
time and use of smartphones. The most used cutoff point is still two hours a
day, but studies have explored the continuous variables of sedentary behavior.
These results address some important issues that directly affect the wide
variation in prevalence: 1) the variety of self-reported measures used, even for
the same study; 2) arbitrariness in the use of cut-off points; 3) the number and
diversity of sedentary behaviors investigated; 4) the analyzes chosen to treat the
variables. Constant efforts should be made to advance in typology and measure
of sedentary behavior; to understand the health impact of different indicators
of sedentary behavior in children and adolescents; to investigate simultaneously
qualitative (e.g. type, content) and quantitative (e.g. ime spent) information
about sedentary behavior in order to improve the accuracy of our monitoring
and intervene in what really makes sense.
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