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ABSTRACT

Introduction: Metabolic Syndrome (MetS) has been associated with sedentary behavior, low levels of
physical activity and of cardiorespiratory fitness. However, in adolescents the results are conflicting. Objective:
To measure the association between sedentary behavior, physical activity, cardiorespiratory fitness and MetS
in a representative sample of adolescents. Methods: The sample consisted of 1,035 adolescents (565 girls and
470 boys) between 12 and 20 years of age. Sedentary behavior was treated through recreational screen time,
while information equivalent to physical activity was considered through the Physical Activity Questionnaire
for Adolescents. The maximal oxygen uptake (VO,,.,,), estimated through PACER performance, was used as an
indicator of cardiorespiratory fitness. MetS was identified using the criteria of the International Diabetes Federation.
Results: Adolescents of both sexes identified with MetS had significantly longer recreational screen time and
lower VO,,..., than their unidentified MetS peers. Scores equivalent to the level of physical activity undertaken
by adolescents identified and not identified with MetS were statistically similar. Probabilistically, adolescents
with high recreational screen time and low VO,,,,, had, respectively, 79% [OR = 1.79; 95% Cl 1.10 — 2.82] and
95% [OR = 1.95;95% CI 1.20 - 3.09] greater odds of being identified with MetS. Conclusion: The findings indicate
consistent and significant associations between longer recreational screen time, low VO, values and high
prevalence of MetS, which suggests specific interventions designed to help minimize cardiometabolic risk
exposure from a very early age. Level of Evidence lll; Prognostic Studies - Investigating the Effect of a Patient’s
Characteristics on the Disease Outcome.

Keywords: Sedentary Lifestyle; Motor Activity; Physical Fitness; Metabolic Diseases; Youths.

RESUMO

Introducéo: Sindrome Metabdlica (SMet) tem sido associada ao comportamento sedentdrio, baixos niveis de
atividadefisica e de aptiddo cardiorrespiratdria. No entanto, em adolescentes, os resultados séo conflitantes. Objetivo:
Dimensionar a associagdo entre comportamento sedentdrio, prdtica de atividade fisica, aptiddo cardiorrespiratéria
e SMet em uma amostra representativa de adolescentes. Métodos: A amostra foi composta por 1.035 adolescentes
(565 mogas e 470 rapazes), entre 12 e 20 anos de idade. Comportamento sedentdrio foi tratado mediante tempo de
tela recreativo, enquanto informacoes equivalentes a prdtica de atividade fisica foram consideradas por intermédio
do Physical Activity Questionnaire for Adolescents. Volume mdximo de oxigénio (VO,,,s,), estimado por intermédio
do PACER, foi empregado como indicador de aptidéo cardiorrespiratdria. SMet foi identificada através dos critérios
da International Diabetes Federation. Resultados: Adolescentes de ambos os sexos identificados com SMet apresen-
taram significativamente maior tempo de tela recreativo e menor VO, que seus pares ndo identificados com SMet.
Escores equivalentes a prdtica de atividade fisica de adolescentes identificados e ndo-identificados com SMet foram
estatisticamente similares. Probabilisticamente, adolescentes com elevado tempo de tela recreativo e baixo VO,
demonstraram, respectivamente, 79% [OR = 1,79; ICqsq, 1,10 — 2,82] € 95% [OR = 1,95, ICqsy, 1,20 — 3,09], com maiores
chances de serem identificados com SMet. Concluséo: Os achados sinalizam para associagdes consistentes e signi-
ficativas entre maior tempo de tela recreativo, baixos valores de VO, e elevada prevaléncia de SMet, o que sugere
intervencées especificas que possam auxiliar na minimizagédo de exposicoes aos riscos cardiometabdlicos desde as
idades mais precoces. Nivel de Evidéncia Ill; Estudos Progndsticos — Investigagao do efeito de caracteristica de
um paciente sobre o desfecho da doenga.

Descritores: Estilo de Vida Sedentdrio; Atividade Motora; Aptiddo Fisica; Doeng¢as Metabdlicas; Jovens.

RESUMEN

Introduccidn: El sindrome metabdlico (SMet) se ha asociado con el comportamiento sedentario, los bajos niveles
de actividad fisica y la aptitud cardiorrespiratoria. Sin embargo, en los adolescentes, los resultados son conflictivos.
Objetivo: Dimensionar la asociacién entre comportamiento sedentario, prdctica de actividad fisica, aptitud cardior-
respiratoria y SMet en una muestra representativa de adolescentes. Métodos: La muestra fue constituida por 1.035
adolescentes (565 ninas y 470 Nifios), entre 12 y 20 afios de edad. El comportamiento sedentario fue tratado por el
tiempo de pantalla recreativa, mientras que las informaciones equivalentes a la actividad fisica fueron consideradas
por intermedio del Physical Activity Questionnaire for Adolescents. El volumen mdximo de oxigeno (VO,,,,,), estimado
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através del PACER, fue empleado como indicador de la aptitud cardiorrespiratoria. SMet fue identificado a través de
los criterios de la International Diabetes Federation. Resultados: Los adolescentes de ambos sexos identificados con
SMet presentaron significativamente mayor tiempo de pantalla recreativa y menor VO, ., que sus pares no identifi-
cados con SMet. Las puntuaciones equivalentes a la actividad fisica de adolescentes identificados y no identificados
con SMet fueron estadisticamente similares. Probabilisticamente, los adolescentes con mayor tiempo de pantalla
recreativa y VO, mds bajo mostraron, respectivamente, el 79% [OR = 1,79; ICysy, 1,10—2,82] y 95% [OR = 1,95, ICys4
1,20 — 3,09] mds posibilidades de ser identificados con SMet. Conclusidn: Los hallazgos sefialan para asociaciones
consistentes y significativas entre el mayor tiempo de pantalla recreativa, bajos valores de VO, y alta prevalencia
de SMet, lo que sugiere intervenciones especificas que puedan auxiliar en la minimizacion de exposicién a los riesgos
cardiometabdlicos desde las edades mds tempranas. Nivel de evidencia lll; Estudios prondsticos - Investigacion
del efecto de caracteristica de un paciente sobre el desenlace de la enfermedad.

Descriptores: Estilo de Vida Sedentario; Actividad Motora; Aptitud Fisica; Enfermedades Metabdlicas; Jévenes.

DOI: http://dx.doi.org/10.1590/1517-869220182404 174502

INTRODUCTION

Metabolic Syndrome (MetS) is characterized by a conglomeration
of risk factors that, when altered, significantly increase the chances of
developing cardiovascular diseases and type Il diabetes mellitus. The iden-
tification of MetS occurs when three of five risk factors are present: excess
abdominal fat, high blood pressure, reduced high-density lipoprotein
cholesterol (HDL-cholesterol), high fasting glycemia, and triglycerides’.
In adults the prevalence of MetS is increasing in different geographic
regions, being identified in approximately ¥ of the world population®*.

At younger ages, the prevalence of MetS is naturally lower and may
vary according to age, diagnostic criteria, geographical location of the data
collection, and nutritional status of the investigated subjects®. However,
as in adult populations, in young people, there is a clear tendency to an
increase in the prevalence of MetS®. Recent studies indicate a prevalence
of more than 10% among adolescents in some regions’. In this case, an
aggravating factoris the fact that environmental indicators associated with
a greater chance of the onset and development of MetS become more
frequent at this age, such as the greater time spent in sedentary activities'®,
and low level of physical activity'" and physical fitness'.

A systematic review and meta-analysis showed that the chance of
identifying MetS in adolescents increased significantly in situations of
high sedentary behavior (screen time > 2 hours / day on weekends),
insufficient physical activity (< 300 min / week - moderate-vigorous
intensity), and lower cardiorespiratory fitness (VO,,,,., values equivalent
to the lower tertile). However, subgroup analysis showed no association
between MetS and self-reported physical activity. Sedentary behaviorand
MetS did not present significant associations when considering screen
time on days of the week, while cardiorespiratory fitness, although it
was configured as the only variable to demonstrate an independent
association with MetS, was included in few studies in the meta-analysis,
provoking the need for further studies in this area'>.

Therefore, the objective of the present study was to assess the asso-
ciation between sedentary behavior, physical activity, cardiorespiratory
fitness, and MetS in adolescents.

METHODS

Adescriptive cross-sectional survey was carried out at the school base
of the city of Jacarezinho, Parang, Brazil. Data collection extended from
August to November 2014.The intervention protocols used were approved
by the Research Ethics Committee of the University of Parana - UNOPAR
(1.302.963). All participants signed a Free and Informed Consent Form.

The reference population included adolescents of both sexes, be-
tween 12 and 20 years of age, enrolled in middle school (6th to 9th grade)
and high school (1st to 3rd year) of public and private schools. According
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to information from the Secretary of Education of the State of Parang, in
the 2014 school year, this population was estimated to be approximately
6,000 adolescent students. The sample size was established assuming a
95% confidence interval, a sampling error of three percentage points, and
anincrease of 10% in order to attend to eventual cases of data collection
losses. Considering that the sample planning involved conglomerates,
the effect of the sample design (deff) was defined as 1.5,and a minimum
sample of one thousand adolescents was initially estimated. However,
the final sample used in the treatment of information was composed
of 1,035 adolescents (565 girls and 470 boys).

Regarding subject selection, probabilistic sampling for clusters
was used, taking as a reference sex, year of study, and shift in which the
adolescent was enrolled in each stratum of the school structure (public
and private). From a universe of eight schools, three public schools and
two private schools participated in the study, which were randomly se-
lected. The criteria adopted to exclude some adolescents drawn for the
study were: (a) refusal to participate in the study; (b) non-confirmation
by signing the Informed Consent Form; (c) a health problem that tem-
porarily or permanently prevented participation in the study; (d) using
any type of medication that could induce changes in study variables;
(e) being subjected to some type of specific diet; (f) pregnancy; and (g)
not attending school on the scheduled day to start data collection. In
these cases, a new draw was carried out to recover any sample losses.

Sedentary behavior was addressed through structured screen time
issues (watching TV and using a computer, video game, tablet, and
smartphone for activities unrelated to schoolwork) in the previous week.
A predefined time scale was provided for the response, on which the
adolescents indicated their options from alternatives of the amount of
time spent in these activities. The issues considered TV time and use of
computer, video game, tablet, and smartphone separately on weekdays
and weekends (Saturday and Sunday). Recreational screen time was
defined by the combined use of all screen devices considered, through
weighted average involving the data of weekdays and weekends.

The practice of physical activity was identified through the Physi-
cal Activity Questionnaire (PAQ), translated, adapted, and validated for
Brazilian youth'. In the study the PAQ-A version was used, specific for
adolescents. Originally, the PAQ-A for Brazilian adolescents presented
satisfactory test-retest reproducibility (ICC = 0.88), internal consistency
(0 =0.76), and correlation with moderate-to-vigorous physical activity
estimated by accelerometry (rho = 0.54). Each PAQ-A item presents a
five-point response scale, which allows establishment of a score equiva-
lent to the level of physical activity practice, computed by means of the
arithmetic mean of the eight items that make up the questionnaire. Thus,
the physical activity score can vary linearly from one (1) to five (5) points.
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Cardiorespiratory fitness was treated using the Progressive Aerobic
Cardiovascular Endurance Run (PACER), according to the procedures
presented by the FitnessGram Program'. The result of the test was
recorded with the number of completed stages, for later estimation of
the maximum volume of oxygen (VO,,,), using the formula '®:

VO, s (MiZkg/min) = 0.353(number of stages) - 1.121(age) + 45.619

MetS was identified by analyzing the blood content of plasma
lipids (triglycerides and HDL-cholesterol) and blood glucose, resting
blood pressure (systolic and diastolic), and abdominal fat accumu-
lation (waist circumference), according to criteria proposed by the
International Diabetes Federation (IDF)". In this case, MetS is defined
by the presence of a high waist circumference (< 16 years: both sexes
> Percentile 90; > 16 years: boys > 90 cm and girls > 80 cm) and at
least two other compromised components: increased triglycerides
(= 150mg/dL),reduced HDL-cholesterol (< 16 years: both sexes <40mg/dL;
> 16 years: boys < 40mg/dL and girls < 50 mg/dL), high fasting blood
glucose (= 100 mg/dL), and altered blood pressure (systolic > 130 mmHg
or diastolic > 85 mmHg).

Doses of plasma lipids and glycemia were performed by collec-
ting blood samples through venipuncture, after 10-12 hours of fasting,
according to conventional laboratory techniques. The systolic and dias-
tolic blood pressure levels were measured by the auscultatory method
using a mercury sphygmomanometer, with the adolescent sitting after
a minimum of 5 minutes of rest. Two measures were taken and the
average value of both measures considered for calculation purposes.
Measurements of waist circumference were determined at the midpoint
between the last rib and the iliac crest, using an inextensible anthropo-
metric measurement tape.

Statistical analysis

Statistical analysis was performed using SPSS software, version 22.
For the analysis of continuous variables, we used the procedures of
descriptive statistics (mean =+ standard deviation). Considering that
the treated data presented normal distribution, the comparisons
between sexes (girls and boys) and age groups (12 to 15 years and 16
to 20 years), regarding sedentary behavior, physical activity practice,
and cardiorespiratory fitness were performed through analysis of
two-way variance with interaction, followed by Scheffe's multiple
comparison test.

Comparisons between information equivalent to sedentary beha-
vior, physical activity, and cardiorespiratory fitness, and individual com-
ponents of MetS (waist circumference, triglycerides, HDL-cholesterol,
blood glucose, and blood pressure) were performed separately by sex
using covariance analysis with adjustments for age and body mass
index (BMI). In order to size the associations between the exposure
variables (sedentary behavior, physical activity, and cardiorespira-
tory fitness) stratified by distribution of tertiles (1st tertile = low, 2nd
tertile = moderate, 3rd tertile = high) and the outcome variable and

its components, odds ratio (OR) values were calculated through bi-
nary logistic regression with adjustments for sex, age, BMI, and other
exposure variables involved in the regression models.

RESULTS

The presence of MetS was identified in 4.5% of the sample, being
statistically higher in boys (5.2% versus 3.9%) and in older adolescents
(4.9% versus 4.2%). Statistical information equivalent to the exposure
variables that characterize the sample selected for the study are provided
in table 1. The boys were statistically more physically active (F = 13.278,
p < 0.001), with higher VO,,.., (F = 21.824; p < 0.001), while the screen
time did not differ significantly between the sexes. In relation to age,
younger adolescents reported significantly lower screen time (F=11.693,
p <0.001),and significantly higher physical activity (F = 8,782, p <0.001)
and VO, (F =9,482, p < 0.001) than older adolescents.

Comparisons between exposure variables (sedentary behavior,
physical activity practice, and cardiorespiratory fitness) and individual
components of risk and MetS are presented in table 2. Adolescents
with altered blood pressure were statistically less active (p = 0.019 and
p = 0.008 for girls and boys, respectively). Significantly higher recrea-
tional screen time and lower VO,,,., were observed in girls and boys
with high waist circumference, reduced HDL-cholesterol, and altered
blood pressure. In both sexes, changes in triglyceride levels and glyce-
mia did not result in significant differences in the exposure variables.
Additionally, in adolescents identified with MetS, recreational screen
time was significantly higher (p < 0.001 in both sexes) and VO,,,.., lower
(girls: p = 0.021 and boys: p = 0.008), which was not the case for the
practice of physical activity.

The odds ratio values for the association between MetS compo-
nents and the exposure variables are shown in table 3. Adolescents
who reported high recreational screen time (third tertile) showed 79%
[OR = 1.79; Clggy, 1.10-2.82] more chance of being identified with MetS
(> 3 components) than their peers who demonstrated low screen time
(1sttertile). Inthe case of cardiorespiratory fitness, adolescents with low
VO,,.., values (1st tertile) were considered to have a probability of 81%
[OR =1.81; Clgsg, 1.12-2.86] of presenting two individual risk components
together and approximately twice as likely to be identified with MetS
[OR = 1.95; Clgsy, 1.20-3.09] compared to adolescents with high VO,
values (3rd tertile). The practice of physical activity reported by adoles-
cents did not present a significant association with the identification of
individual components of risk related to MetS.

DISCUSSION

The present study investigated the association between sedentary
behavior, physical activity practice, cardiorespiratory fitness, and MetS
in adolescents. The results showed that longer recreational screen time,
an indicator related to sedentary behavior, and lower values equivalent
to VO,,.,, an indicator related to cardiorespiratory fitness, significantly
increased the chances of identifying MetS in adolescents of both sexes.

Table 1. Mean values, standard deviation, and F statistic equivalent for information associated with recreational screen time, physical activity practice, and

cardiorespiratory fitness.

Age Groups F Test
12 - 15 years 16 - 20 years Sex Age Interaction
) ) ) Girls 22856 £43.17 27462 +51.75 3336 11.693 8.468
Recreational Screen Time (min/day)
Boys 24921 +51.62 307.83 + 6047 ns p < 0.001 p < 0.007
) o . Girls 246 £ 049 203 +£0.53 13.278 8.782 2117
Physical Activity Practice (score)
Boys 319+ 064 287 £ 051 p < 0.001 p < 0.001 ns
i ) Girls 3637 +7.04 31.81+9.53 21.824 9482 7.552
Estimated VO, (ml/kg/min)
Boys 4882 + 848 4226 £7.15 p < 0.001 p <0.001 p < 0.001
255
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Table 2. Comparison between recreational screen time, physical activity practice, cardiorespiratory fitness, and individual risk components and metabolic syndrome.

Recreational Screen Time Physical Activity Practice Estimated VO,,,,
(min/day) (score) (ml/kg/min)
Girls Boys Girls Boys Girls Boys
> percentile 90 264.74 + 54.16 30532 + 64.74 231 £0.56 313 £061 2684 +7.12 3907 £7.17
Waist Circumference* < percentile 90 238.35 + 46.84 250.76 £+ 5648 218 +£048 2.88 £0.52 39.21 £895 5295 £ 865
p =0.027 p < 0.001 ns ns p < 0.001 p <0.001
> 150 mg/dL 259.21 £ 5193 29177 £59.12 224 £ 047 3.06 £0.58 3027 £7.74 43.74 +7.89
Triglycerides < 150 mg/dL 24452 + 4842 26645 + 53.85 227 £0.52 295+ 0.53 3598 £8.12 4812 £ 825
ns ns ns ns ns ns
<40 mg/dL 267.68 + 5532 299.73 £ 60.83 236 £0.58 290 +0.50 29.15+£7.69 4184 +7.68
HDL-cholesterol** > 40 mg/dL 235.73 £ 4097 257.19 £ 55,62 215+ 044 311+£059 36.83 £ 837 4836 + 821
p =0.001 p =0.021 ns ns p=0034 p =0.041
> 100 mg/dL 26037 £ 50.06 29341 +£57.74 228 £0.53 304 +£0.57 31.38+7.88 42.75+ 693
Fasting glycemia < 100 mg/dL 24394 + 47.64 264.73 £ 52.34 222 £049 298 £0.53 3501 +£8.14 48,67 £ 815
ns ns ns ns ns ns
i ?gomn:ﬂ::gé 263.65 + 5147 311.52 £65.92 209 £ 041 2.80 £ 049 2784 £763 40.74 £ 7.58
Blood Pressure <8MMHG/ | 5393844350 | 24678+ 5067 242 + 061 321062 38214822 4981+ 834
< 130 mmHg
p = 0032 p < 0.001 p=0019 p = 0.008 p < 0.001 p=0011
Yes 270.84 £ 52.74 30359 + 6232 2.34+0.53 3.05+056 3003 £ 746 41.03+737
Metabolic Syndrome No 23253 +42.96 252.84 £ 5537 216 +£048 294 £0.54 3794 £ 853 50.53 + 840
p < 0.001 p < 0.001 ns ns p=0.021 p = 0.008

Analysis of covariance adjusted for age and body mass index. * Cut-off points for adolescents > 16 years: boys > 90 cm and girls > 80 cm. ** Cut-off points for adolescents > 16 years: boys < 40 mg/dL and girls < 50 mg/dL.

Table 3. Odds ratio and 95% confidence interval for the association between
components of metabolic syndrome, recreational screen time, physical activity
practice, and cardiorespiratory fitness in adolescents.

Metabolic Syndrome Components
< 1 Component' | 2 Components' |> 3 Components’
q onl Low Reference Reference Reference
ecreational ) ferate | 1.40 (080 — 223) | 151 (0.90 - 2.40)| 162 (098 — 2.54)
Screen Time
High 149 (0.88 - 2.37)[1.60 (0.97 - 2.53)| 1.79 (1.10 - 2.82)
Shysical Activi High Reference Reference Reference
ys;fjmg'v'w Moderate | 134 (0.83 - 2.11) | 1.41 (088 - 2.22)| 152 (093 - 2.42)
Low 143 (090 - 2.18)|1.50 (0.94 - 2.31) | 1.61 (0.98 — 2.49)
High Reference Reference Reference
Estimated
VO Moderate [ 1.51 (0.89 - 2.44) | 1.64 (0.97 — 2.63)| 1.80 (1.06 - 2.82)
e Low [159(091 -2.60)|1.81 (1.12 - 2.86)| 1.95 (1.20 - 3.09)

Values adjusted for sex, age, body mass index and other exposure variables involved in the regression models. '
Including obligatorily high waist circumference, as proposed by the International Diabetes Federation.

Although adolescents with altered blood pressure were statistically less
physically active, physical activity was not significantly associated with MetS.

Similar to the findings in the present study, Kang et al."® identified
changes in three individual MetS-related risk components (elevated
waist circumference, altered blood pressure, and increased triglyce-
rides) in adolescents who reported longer recreational screen time,
presenting a predisposition for a diagnosis of MetS that was twice as
high. In addition, corroborating with the findings presented herein,
Mark and Janssen'™ found progressively higher MetS prevalences
according to the increase in recreational screen time of adolescents,
being that recreational screen time > 5 hours increased three times
the chances of developing MetS.

In the present study, in average values, the recreational screen time
of adolescents identified with MetS was approximately 4h 30min in girls
and 5h in boys, while among adolescents not identified with MetS screen
time was around 4h in both sexes. In order to propose recommenda-
tions to be adopted internationally, a committee of experts arbitrarily
suggested a cut-off point for recreational screen time equivalent to < 2
hours per day for cardiovascular risk reduction in adolescents?’. Howe-
ver, subsequently, studies that used this cut-off point did not identify a
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significant association between recreational screen time and MetS8131819,
suggesting that, specifically for MetS, the cut-off point associated with
greater risk should be higher than 2h/day.

Regarding the practice of physical activity, there were no significant
associations between PAQ-A scores and MetS identification. In this re-
gard, to our knowledge, this is the first study that used PAQ-A to address
possible associations between physical activity and MetS. However,
when consulting the literature in the area, it was verified that studies
involving other types of questionnaires also did not find significant
differences in the practice of physical activity of adolescents identified
and not identified with MetS?2'-2, Likewise, no statistical associations were
observed between lower levels of physical activity practice and greater
chances of identifying MetS7%1%#, On the other hand, it should be noted
that studies that identified a significant association between low levels
of physical activity practice and a greater chance of identifying MetS
used the accelerometry technique as a measure of physical activity?>2°,
These findings are confirmed by a meta-analysis that demonstrated the
reliance on the use of accelerometers to identify significant associations
between physical activity practice and MetS in young populations'>,

The use of self-reported procedures to treat the practice of physical
activity in adolescents tends to present bias, considering difficulties exis-
ting at this age to recall and report with fidelity the intensity, frequency,
and duration of activities performed?’. A previous study showed that
information related to the practice of self-reported physical activity by
young people tends to overestimate the most intense activities and
underestimate the less intense activities?, which may have influenced
the dimensioning of the association between physical activity practice
and MetS observed in the present study.

Regarding cardiorespiratory fitness, other studies also showed that
adolescents identified with MetS tend to present statistically lower VO,
and significant associations between low cardiorespiratory fitness and a
greater chance of identifying MetS**?52°, Meta-analysis procedures indi-
cated a strong association between cardiorespiratory fitness and MetS in
adolescents, in which low VO, ., quadrupled the chances of diagnosis of
this outcome. In addition, association between cardiorespiratory fitness
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and MetS occurred regardless of the type of test used to estimate the
VO, (field or laboratory) or of the confounding variables considered'.

The advantage of using cardiorespiratory fitness as a predictor of
cardiometabolic risk refers to the fact that VO,,,., is a naturally more
stable physiological indicator, requiring specific stimulus for a certain
period of time to present changes. Different from what happens, for
example, with the practice of physical activity, which can demonstrate
high intra-subject variability in a short period of time, such as from one
day to another, especially in the young population®. With respect to the
20-meter multi-stage test, such as the one used in the present study,
this is a viable alternative to identify adolescents at greater risk of MetS,
presenting the advantage of being able to be administered to a large
quantity of subjects simultaneously, in a short time, and at low cost.

As study strengths, given the gaps identified in a recent systematic
review and meta-analysis' involving the association between sedentary
behavior, physical activity practice, cardiorespiratory fitness, and MetS
in adolescents, the present study presents important contributions: a)
recreational screen time typically dichotomized (< 2h/day) in different
studies without significant association with MetS, was treated here by
tertiary distribution; b) association between physical activity practice and
MetS was dimensioned through the PAQ-A for the first time; ¢) estimation
of VO, ..., through the PACER test previously only used in a single study?,
in order to assess the association between cardiorespiratory fitness and
MetS in adolescents, was considered again here.

Among possible limitations, it is necessary to take into account the
transversal nature of the data collection, which does not allow esta-
blishment of a causal reference between the variables of exposure and
outcome. Another limitation is the degree of veracity of the adolescents’
answers regarding screen time and physical activity, considering that
the information presented in the questionnaires is self-reported. Finally,
since, to date, there is no universally accepted diagnostic criterion for
MetS for the young population, we chose the criterion proposed by the
IDF; however, at this age the different available criteria may generate
significantly different prevalences of MetS.

CONCLUSION

Evidence found in the study pointed out that the practice of physi-
cal activity, identified through PAQ-A self-reported information, did not
present a statistical association with MetS. However, consistent and
significant associations were observed between longer recreational
screen time, which represents higher sedentary behavior, lower values
equivalent to VO, an indicator of impairment of cardiorespiratory
fitness, and a high prevalence of MetS, suggesting specific interventions
that may help in the minimization of exposure to cardiometabolic risks
from the earliest ages.
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