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RESUMO

FARIA, Fernanda Rocha de, D.Sc., Universidade Federal de Vicgosa, julho de 2020.
Comportamentos relacionados ao estilo de vida e indicadores de saude fisica e mental por
meio de abordagens integrativas em adolescentes. Orientador: Paulo Roberto dos Santos
Amorim. Coorientador: Jeffer Eidi Sasaki.

Esta tese teve como objetivo geral verificar a associagcdo entre comportamentos relacionados ao
estilo de vida e indicadores de saude fisica e mental por meio de abordagens integrativas em
adolescentes. O projeto foi aprovado pelo Comité de Etica em Pesquisa envolvendo seres humanos
da Universidade Federal de Vigosa. Trata-se de um estudo transversal com adolescentes entre 15
e 18 anos, estudantes de cursos técnicos integrados ao ensino médio. O projeto de pesquisa incluiu
dois estudos distintos: microrregional e institucional. Em ambos os estudos, aferiu-se peso
corporal, estatura e circunferéncias de cintura e quadril. Foram calculados os valores de indice de
massa corporal e as relagfes cintura/quadril e cintura/estatura. Aferiu-se a presséo arterial e a
composicao corporal foi estimada por formula especifica. Comportamentos relacionados ao estilo
de vida foram avaliados por questionarios. No estudo institucional foi incluida a monitoracéo
objetiva da atividade fisica (AF) e do comportamento sedentério (CS) com a utilizacdo de um
acelerébmetro por um periodo ininterrupto de sete dias. Os principais resultados oriundos do estudo
microrregional evidenciaram que 20,5% dos adolescentes foram incluidos nas classes de “Risco
moderado” e “Risco elevado” para o desenvolvimento de doencas cardiometabolicas.
Adolescentes com tempo de tela superior a 4 horas diarias apresentaram 4,39 vezes mais chances
de pertencerem a classe “Risco elevado”. Por outro lado, adolescentes incluidos na classe “Risco
baixo” apresentaram maior tempo em AF moderada a vigorosa (AFMV) por semana quando
comparados a classe “Risco moderado” (3 vs 1,5 horas), enquanto adolescentes da classe “Risco
elevado” exibiram maior CS (12 horas) durante o final de semana quando comparados as demais
classes. A analise do estudo institucional identificou trés classes relacionadas ao estilo de vida,
sendo que a maioria dos adolescentes (=72%) foi incluida nas classes com os piores parametros.
A classe “Inativa e sedentaria” apresentou maiores escores de transtorno mental comum quando
comparada a classe “Ativa e ndo-sedentaria” (6 vs 4 pontos). Meninas apresentaram 4,48 vezes
mais chances de pertencerem a classe “Inativa ¢ sedentaria” que 0s meninos. Adolescentes que

apresentaram sinais de transtorno mental comum tiveram 11,35 vezes mais chances de



pertencerem a classe “Inativa e nao-sedentaria” quando comparado a classe “Ativa e nao-
sedentaria”. J& as meninas com sinais de transtorno mental comum tinham 9,2 vezes mais chances
de pertencerem a classe “Inativa e sedentaria”, quando comparada a classe “Ativa e ndo-
sedentdria”. Por fim, a andlise composicional indicou a associacdo entre a composi¢ao de
comportamentos de movimento realizados em 24 horas e 0s escores de depressdo/ansiedade (p <
0,05). A substituicdo de 10, 30 e 60 minutos do tempo em CS para AF leve (AFL) reduziu os
escores de depressdo/ansiedade em -0,06, -0,17 e -0,32, respectivamente; enquanto 0 oposto
aumentou estes escores em +0,06, +0,2, +0,44, respectivamente. Os resultados encontrados
evidenciam 0s prejuizos associados ao excessivo tempo em CS a saude fisica e mental de
adolescentes, enquanto destacam o papel crucial da AF na promog¢édo da saude, mesmo que em
intensidade leve. Nesse contexto a AFL pode ser considerada como uma porta de entrada para

insercdo de comportamentos ativos no cotidiano dos adolescentes.

Palavras-chave: Atividade fisica. Comportamento sedentario. Transtorno mental comum.
Depressédo. Ansiedade. Fatores de risco. Doenca cardiometabolica. Adolescentes. Analise de classe
latente. Analise composicional de dados.



ABSTRACT

FARIA, Fernanda Rocha de, D.Sc., Universidade Federal de Vigosa, July, 2020. Lifestyle-related
behaviors and physical and mental health outcomes through integrative approaches in
adolescents. Adviser: Paulo Roberto dos Santos Amorim. Co-adviser: Jeffer Eidi Sasaki.

This dissertation aimed at verifying the association between lifestyle-related behaviors and
physical and mental health outcomes through integrative approaches in adolescents. The project
has been approved by the Research Ethics Committee involving human beings of the Federal
University of Vicosa. It is a cross-sectional study with adolescents ranging from 15 to 18 years of
age, all students of technical courses integrated to high school. The research project included two
distinct studies: micro-regional and institutional. In both studies, body weight, height, and waist
and hip circumferences were measured. Body mass index values, and waist-to-hip and waist-to-
height ratios were calculated. Blood pressure was measured, and body composition was estimated
using a specific formula. Lifestyle-related behaviors were assessed through questionnaires. In the
institutional study, objective monitoring of physical activity (PA) and sedentary behavior (SB) was
included via use of an accelerometer for an uninterrupted period of seven days. The main results
from the micro-regional study showed that 20.5% of the adolescents were included in the
“Moderate risk” and “High risk” classes for the development of cardiometabolic diseases.
Adolescents with a screen time of more than 4 hours a day were 4.39 times more likely to belong
to the “High risk” class. On the other hand, adolescents included in the “Low risk” class had a
longer time in moderate-to-vigorous PA (MVPA) per week when compared to the “Moderate risk”
class (3 vs 1.5 hours), while adolescents in the “High risk” class exhibited higher SB (12 hours)
during the weekend when compared to the other classes. The analysis of the institutional study
identified three classes related to lifestyle, with the majority of the adolescents (=72%) being
included in the classes with the worst parameters. The “Inactive and sedentary” class had the
highest scores for common mental disorder when compared to the “Active and non-sedentary”
class (6 vs 4 points). Girls were 4.48 times more likely to belong to the “Inactive and sedentary”
class. Adolescents who showed signs of common mental disorder were 11.35 times more likely to
belong to the “Inactive and non-sedentary” class. Girls with signs of common mental disorder were
9.2 times more likely to belong to the “Inactive and sedentary” class, when compared to the

“Active and non-sedentary” class. Finally, the compositional analysis indicated the association



between the composition of movement behaviors performed in 24 hours and the score of
depression/anxiety (p <0.05). Replacing 10, 30, and 60 minutes of SB with light PA (LPA) reduced
the depression/anxiety scores by -0.06, -0.17, and -0.32, respectively; while the opposite increased
these scores by +0.06, +0.2, +0.44, respectively. The results found show the harm of excessive
time in SB to the physical and mental health of adolescents, while highlighting the crucial role of
PA in promoting health, even in light intensity. In this context, LPA can be considered a gateway

for the insertion of active behaviors in the adolescents’ daily life.

Keywords: Physical activity. Sedentary behavior. Common mental disorders. Depression.
Anxiety. Risk factors. Cardiometabolic disease. Adolescents. Latent class analysis. Compositional
data analysis.
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APRESENTACAO GERAL DA TESE

A apresentacdo da tese estd em acordo com a Normalizacdo de Trabalhos Académicos

atualizada conforme as normas técnicas 14724/2011 e 6023/2018, que regulamentam o formato de

trabalhos académicos da Universidade Federal de Vigosa. As referéncias foram elaboradas de

acordo com a ABNT NBR 6023:2018. A tese foi baseada em trés artigos originais e estruturada a

partir das seguintes se¢des:

1.

Introducdo: apresenta um panorama geral do tema estudado, bem como razdes cientificas

que justifiguem a necessidade de sua realizacéo.

Revisdo de Literatura: destinada ao desenvolvimento dos assuntos centrais da tese,
incluindo comportamentos de movimento, transtornos mentais comuns e fatores de risco
para doencas cardiometabdlicas.

Objetivos: contempla os objetivos geral e especificos da tese.

Metodologia: descreve detalhadamente todos os procedimentos, protocolos e analises

utilizadas na coleta e avaliacdo dos dados.
Resultados e Discussdo: apresentacdo dos trés artigos originais do estudo.
Artigo Original 1: Titulo: Classes comportamentais relacionadas a atividade fisica e ao

comportamento sedentario na avaliacdo de indicadores mentais e de salde entre

adolescentes brasileiros.

Resumo: A Analise de Classe Latente pode auxiliar pesquisadores interessados em uma melhor

compreensdo de padrfes comportamentais e sua associa¢do com indicadores de salde. Este estudo

teve como objetivo identificar classes latentes de estilo de vida relacionadas a distintos dominios

da atividade fisica (AF) e do comportamento sedentario (CS) entre adolescentes e sua associacéo

com indicadores de saude. Este estudo transversal incluiu 217 adolescentes brasileiros (15 a 18

anos, 49,3% do sexo feminino). As classes foram baseadas na atividade fisica moderada a vigorosa



(AFMV), atividade fisica leve (AFL), numero de passos, CS e tempo de tela (TT). Para avaliar
estes comportamentos, 0s participantes usaram um acelerdmetro por uma semana. TT,
caracteristicas demogréaficas, condi¢cdes socioecondmicas e sinais de transtorno mental comum
(TMC) foram avaliados atraves de questionarios. Andlise de classe latente foi usada para
identificar classes de estilo de vida. Trés classes foram reconhecidas: “Ativo - ndo sedentario”
(classe 1) com 28,1% dos adolescentes; “Inativo - nao sedentario” (classe 2), 48,85%; e “Inativo -
sedentario” (classe 3), 23,04%. Sexo e sinais de TMC foram associados a prevaléncia das classes.
Adolescentes do sexo feminino apresentaram 4,48 (IC 95%: 2,04 — 9,77) vezes mais chances de
pertencerem a classe “Inativo - sedentario”. Adolescentes com TMC apresentaram 11,35 (1C 95%:
3,45 - 101,1) vezes mais chances de pertencerem a classe “Inativo - ndo sedentario”. A interacao
entre sexo e sinais de TMC mostrou que meninas com sinais de TMC tinham 9,20 (1C 95%: 1.17—
71.52) vezes mais chances de pertencerem a classe “Inativo - sedentario” quando comparado a
classe “Ativo — ndo sedentario”. Os resultados indicam que sexo e sinais de TMC podem afetar a
prevaléncia das classes. Nossos achados destacam que a inatividade fisica e 0 CS podem estar
associados a sinais de TMC, especialmente em adolescentes do sexo feminino.

Referéncia: FARIA, F. R., MIRANDA, V. P. N., HOWE, C. A., SASAK]I, J. E., AMORIM, P. R.
S. Behavioral classes related to physical activity and sedentary behavior on the evaluation of health
and mental outcomes among Brazilian adolescents. PLoS ONE, v. 15, n. 6, p. e0234374. 2020.
Fator de impacto: 2.870. Qualis Capes: Al. (Anexo G)

e Artigo Original 2: Titulo: Associacdo entre padrbes de fatores de risco para doencas
cardiometabdlicas e comportamentos relacionados ao estilo de vida entre estudantes de
ensino médio: Anélise de Classe Latente.

Resumo: Fatores de risco para doenca cardiometabdlica estdo presentes na adolescéncia. Este
estudo teve como objetivo identificar classes de fatores de risco para doencas cardiometabolicas
entre estudantes brasileiros e sua relacdo com condic¢Bes sociodemograficas e comportamentos
relacionados ao estilo de vida. Este estudo transversal incluiu 349 estudantes de 15 a 18 anos de
idade. A andlise de classe latente foi realizada com base no indice de massa corporal, percentual
de gordura corporal, circunferéncia de cintura, relacdo cintura/estatura e pressao arterial. As
variaveis sociodemograficas e de estilo de vida foram avaliadas por meio de questionarios. Foram

identificadas trés classes de fatores de risco para doenca cardiometabolica: “Risco baixo” (79,5%



da amostra), “Risco moderado” (8,6%) e “Risco elevado” (11,9%). Meninas apresentaram 10,28
(IC 95%: 2,77 - 38,09) vezes mais chances de pertencerem a classe “Risco moderado”. Alunos
com tempo de tela (TT) alto (definido como > 4 horas/dia) apresentaram 4,39 (IC 95%: 1,64 -
11,07) vezes mais chance de pertencerem a classe “Risco elevado”. Alunos incluidos na classe
"Baixo risco™ apresentaram maior atividade fisica moderada a vigorosa (AFMV) semanal quando
comparados a classe "Risco moderado". A classe “Risco elevado” apresentou maior
comportamento sedentario (CS) no final de semana do que as demais classes. A prevaléncia das
classes foi afetada pelo sexo e pelo elevado TT. Tempo despendido em AFMV e em CS foram
diferentes entre as classes. Esses achados podem ajudar na elaboracdo de intervencgdes eficientes
para combater fatores de risco para doencas cardiometabdlicas na adolescéncia.

Referéncia: FARIA, F. R., MIRANDA, V. P. N., HOWE, C. A,, SASAK]I, J. E., AMORIM, P. R.
S. Association between clustering patterns of cardiometabolic disease risk factors and lifestyle
behaviors among high school students: a Latent Class Analysis. Artigo submetido ao Journal of
School Health. Fator de impacto: 1.521. Qualis Capes: Al.

e Artigo Original 3: Titulo: Uso de tempo em comportamentos de movimento esti
associado a escores de depressdo/ansiedade entre adolescentes: Analise Composicional de

Dados.
Resumo: Sono, comportamento sedentario (CS), atividade fisica leve (AFL) e atividade fisica
moderada a vigorosa (AFMV) constituem a gama de possiveis comportamentos de movimento
dentro do periodo finito de 24 horas. Este estudo teve como objetivo examinar a associacdo entre
comportamentos de movimento e escores de depressdo/ansiedade entre adolescentes e determinar
a diferenca nos escores de depressao/ansiedade associada a realocacdo de tempo entre diferentes
comportamentos de movimento. Este estudo transversal incluiu 217 adolescentes brasileiros (15 a
18 anos, 49,3% do sexo feminino). Os adolescentes usaram um acelerémetro por uma semana para
avaliar os quatro comportamentos de movimento. O escore de depressdo/ansiedade foi calculado
por analise fatorial, utilizando o General Health Questionnaire de 12 itens. Analise composicional
de dados foi utilizada para examinar a associagdo entre os comportamentos de movimento e 0
escore de depressdo/ansiedade. Modelos de substituicdo isotemporal composicional estimaram a
alteracéo no escore de depressdo/ansiedade associada a realocacgéo de 10, 30 e 60 minutos entre 0s

comportamentos de movimento. A composi¢cdo dos comportamentos de movimento foi



significativamente associada aos escores de depressao/ansiedade (p <0,05). A substituicdo do
tempo em CS pela AFL reduziu o escore de ansiedade/depressao, enquanto o inverso aumentou
esse escore. A substituicdo do tempo em AFL por AFMV também aumentou o escore de
ansiedade/depresséo. A distribuicdo das 24 horas do dia pode desempenhar um papel crucial na
salude mental. Composicdes com mais tempo destinado a AFL as custas de menos tempo em CS
podem melhorar os escores de depressao/ansiedade. Intervencgdes holisticas, incluindo toda a gama
de comportamentos de movimento, podem ser uma porta de entrada para reduzir os niveis de
depressdo/ansiedade na adolescéncia.

Referéncia: FARIA, F. R., BARBOSA, D., CANABRAVA, K. L. R., HOWE, C. A,, SASAKI, J.
E., AMORIM, P. R. S. Time-use movement behaviors are associated with scores of
depression/anxiety among adolescents: a compositional data analysis. Artigo submetido ao
Journal of Affective Disorders. Fator de impacto: 4.084. Qualis Capes: Al.

6. Conclusdes: apresenta as conclusdes gerais da tese em resposta aos objetivos propostos.

7. Consideracdes Finais: expde consideracfes do autor a partir dos resultados alcangados.

8. Apéndices: contempla os documentos elaborados pelo autor do estudo.

9. Anexos: inclui os documentos ndo elaborados pelo autor que serviram de fundamentacao

para o desenvolvimento do estudo.
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1 INTRODUCAO

A Organizacdo Mundial da Saude define a adolescéncia como o periodo entre a infancia e
a idade adulta, compreendendo entre 10 e 19 anos’ 2. Esse periodo se caracteriza pelo rapido
crescimento fisico, cognitivo e psicossocial que afetam a forma como os individuos se sentem,
pensam, agem e interagem com o mundo®. No decorrer desse periodo sdo estabelecidos padrdes
de comportamentos relacionados a saude, que incluem prética de atividade fisica (AF),
alimentagao e uso de substincias?, tais como alcool e tabaco.

AF e comportamento sedentario (CS) sdo comportamentos de movimento® associados ao
estilo de vida e reconhecidos como fatores de risco modificaveis para doengas cardiovasculares®.
Padrdes de comportamentos de movimento incluindo o baixo nivel de AF e o elevado CS tém sido
associados ao aumento no risco de doencas cardiovasculares® ® e ainda que os primeiros sintomas
sejam apenas registrados na idade adulta, estudos sugerem que a aterosclerose se desenvolve desde
a infancia” 8,

Padrdes de comportamentos de movimento também tém sido associados a salde mental
durante a adolescéncia. Estudos tém reportado associacBes entre inatividade fisica e CS e
diferentes aspectos da satide mental, tais como depressdo®!! e ansiedade’®. De maneira geral, 0s
resultados desses estudos indicam que a pratica de AF e a prevaléncia de transtornos mentais se
associam inversamente, enquanto o oposto tem sido associado ao CS%1%.

Recentemente, as analises estatisticas de classe latente® 1218 e composicional® 12 tém sido
aplicadas em estudos epidemioldgicos sobre AF e salde com o objetivo de avaliar a interacdo de
diferentes comportamentos no desfecho final. Entretanto, ainda sdo escassos 0s estudos que
aplicam essas abordagens considerando AF e CS e sua associa¢do com a salude fisica e mental de
adolescentes. Vale ressaltar ainda a escassez de estudos envolvendo adolescentes brasileiros,
sobretudo de escolas de periodo integral. A rotina dos estudantes dessas instituicdes de ensino
inclui aproximadamente 9,5 horas em ambiente escolar, fato que pode impactar diretamente o nivel
de AF, o0 CS, bem como os indicadores de salude fisica e mental.

A identificacéo de classes comportamentais a partir da aplicacdo da analise de classe latente
pode auxiliar politicas publicas de promogéo de saide no reconhecimento dos adolescentes que
apresentam elevado risco de desenvolvimento de doencas cardiovasculares devido ao estilo de vida

adotado. Além disso, aplicacdo da analise composicional pode proporcionar melhor entendimento
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das associacOes entre comportamentos de movimento e desfechos de salde pela perspectiva do
papel crucial da distribuicdo de tempo entre os diferentes comportamentos. Em conjunto, a
aplicacdo dessas duas abordagens estatisticas pode fornecer dados que se complementem e

contribuam para a elaboracéo de estratégias holisticas de promocéo de saude entre adolescentes.
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2 REVISAO DE LITERATURA

Nesta revisdo de literatura foram abordados os temas centrais da tese, incluindo
comportamentos de movimento, transtorno mental comum e fatores de risco para doencas

cardiometabdlicas.

2.1 Comportamentos de Movimento

O periodo finito de um dia é constituido impreterivelmente por 24 horas e composto por
um numero limitado de comportamentos de movimento que incluem sono, comportamento
sedentario (CS), atividade fisica leve (AFL) e atividade fisica moderada a vigorosa (AFMV)*?,
conforme apresentado na Figura 1. Dessa forma, qualquer modificagcdo no tempo despendido em
um comportamento de movimento especifico (por exemplo: AFMV) apenas ocorre a partir da
modificacdo do tempo despendido em pelo menos um dos comportamentos restantes (CS, AFL,

ou sono)? %7,

Figura 1 - Proporcdes de tempo distribuidas entre sono, comportamento sedentario, atividade fisica
leve e atividade fisica moderada a vigorosa.

Fonte: Adaptada de Pedisi¢®. Legenda: CS, comportamento sedentario; AFL, atividade fisica leve;
AFMV, atividade fisica moderada a vigorosa.
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O termo atividade fisica (AF) é definido como todo movimento corporal produzido pelos
musculos esqueléticos com gasto de energia®, sendo quantificada em termos de tipo, frequéncia,
duracdo e intensidade®®. A AF pode ser classificada de acordo com sua intensidade, variando entre
leve (>1,5 e <4,0 equivalentes metabolicos (METs)), moderada (>4 ¢ <7 METs) e vigorosa (>7
METs)™. Ja a inatividade fisica é reconhecida como o quarto principal fator de risco para morte
prematura em todo o mundo??, sendo esse termo aplicado aos individuos que ndo atingem as
recomendagdes diarias de AFMV®,

Por outro lado, CS refere-se a realizacéo de atividades de baixo gasto energético, entre 1,0
e 1,5 METs, tipicamente realizadas nas posi¢des sentada, reclinada, ou deitada'®. Dentre os
indicadores de avaliacdo do CS, o tempo de tela (TT) se destaca como um dos métodos mais
utilizados®®, sendo sugerido como o principal contribuidor do CS total®. TT refere-se ao somatério
de tempo despendido em frente a qualquer tipo de midia eletrdnica, incluindo televiséo,
computadores, video games, smartphones e tablets'”. E valido ainda ressaltar que o tempo de sono,
apesar do baixo gasto energético intrinseco (aproximadamente 0,9 METs)!®, ndo se caracteriza
como CS por ser considerado uma necessidade orgénica de recuperacdo®® e por ser realizado fora
do periodo de vigilia do individuo.

As atuais recomendacdes de salde publica preconizam que adolescentes devem acumular,
no minimo, 60 minutos de AFMV diariamente!® 1120 enquanto o CS baseado no TT deve ser
restrito a, no maximo, 2 horas diarias?! 2. Ainda nessa mesma perspectiva, a Academia Americana
de Medicina do Sono recomenda que, para adolescentes entre 13 e 18 anos, o tempo de sono deve
ter duragdo entre 8 e 10 horas por dia?®. Entretanto, apesar destas recomendagdes, observa-se que
a maioria dos adolescentes ndo acumula o tempo minimo de sono e de AFMV necessarios para
promover beneficios a salide, bem como excedem o niimero méaximo de horas em TT242°,

Corroborando esses resultados, recente estudo conduzido por Guthold et al.?’ utilizando
analise agrupada de 298 estudos de base populacional oriundos de 146 paises, representando 1,6
milhdes de adolescentes entre 11 e 17 anos, apontou que 81% da amostra ndo atinge as
recomendacBes de AF. Outro estudo, realizado por Bucksch et al.?® avaliou dados de
aproximadamente 450 mil adolescentes entre 11 e 15 anos de 30 paises e destacaram o aumento
de aproximadamente 2 horas diarias no TT entre 0s anos de 2002 e 2010, aumento esse que por si
s6 atinge as recomendacdes de TT para adolescentes?™ 22, J4 com relagdo ao tempo de sono, de

acordo com o Centro de Controle e Prevencdo de Doencas, em estudo envolvendo uma amostra de
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aproximadamente 16 mil adolescentes americanos, 72,7% ndo atingem as recomendacdes de
tempo de sono?®.

No Brasil, levantamento realizado pelo Estudo de Riscos Cardiovasculares em
Adolescentes (ERICA) evidencia a prevaléncia de um panorama alarmante de comportamentos na
adolescéncia. A avaliacdo de mais de 54 mil adolescentes entre 14 e 17 anos revelou que
aproximadamente 56% né&o atingem 300 minutos de AF por semana, enquanto 30% relatam ndo
realizar nenhuma AF semanal®®>. O ERICA também relata que 73,8% de mais de 40 mil
adolescentes entre 15 e 17 anos despendem mais de 2 horas diarias em TT2*. No que tange ao
tempo de sono, a partir de dados de aproximadamente 40 mil adolescentes entre 15 e 17 anos, 0s
resultados apontam que 25,3% destes relatam menos de 7 horas diérias de sono®.

Diversos estudos tém avaliado a associacdo entre esses diferentes comportamentos e
desfechos de salde entre adolescentes, tais como indices antropométricos e de adiposidade
corporal, marcadores de doencas cardiometabolicas e diferentes aspectos da satide mental’: 31-%,
De maneira geral, o cumprimento das recomendagdes de AFMV durante a adolescéncia tém sido
associados a melhora da aptiddo cardiorrespiratéria e muscular, da satde cardiometabdlica, dssea
e mental, e do controle de peso coporal®® 3233 Corroborando com esses resultados, Ekelund et
al.%? analisaram os dados de aproximadamente 21 mil criancas e adolescentes entre 4 e 18 anos, a
partir de 14 estudos realizados em 9 paises. Os resultados indicaram a associacdo inversa entre
AFMV e circunferéncia de cintura, pressdo arterial sistdlica, concentracdo de insulina e niveis de
triglicerideos.

De forma semelhante, atingir as recomendacdes de sono tém sido relacionado a melhores
parametros de satide3 *" %8, Feliciano et al.®®> em uma amostra de 829 adolescentes entre 12 e 17
anos avaliou a associacdo entre duracdo do sono e obesidade. Os resultados observados
demonstraram que atingir as recomendagdes de sono (> 8 horas diarias) foi positivamente
associado a circunferéncia de cintura, pressao arterial sistolica, gordura corporal e niveis de
lipoproteina de alta densidade (HDL).

E vélido destacar que, ndo existe um consenso na literatura sobre recomendacdes
destinadas ao CS e a AFL?. De acordo com Matthews et al.>, a escassez de dados relacionados a
AFL pode refletir a dificuldade de monitoracdo desse comportamento de movimento, que sé pode

ser avaliado com precisdo por meio de métodos objetivos (por exemplo: acelerometria). Tal
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suposicao também parece se aplicar ao CS, fato que dificulta a elaboracdo de recomendacGes de
salde relacionados a esses comportamentos.

A literatura revela frageis evidéncias cientificas de associagdo entre CS e desfechos de
salide em adolescentes*®*, J4 o TT tem sido associado a prejuizos a satide mental®* ** e a diversos
fatores de risco para doencas cardiovasculares'” %> 4. Nesse sentido, Bélair et al.** avaliou a
associacdo entre TT e sintomas de depressdo em uma amostra de aproximadamente 10 mil
adolescentes canadenses entre 14 e 15 anos. Os resultados demonstraram que adolescentes que
despendem mais de 2 horas diaria em frente a algum tipo de midia eletrdnica tém mais chances de
apresentar sintomas moderados e severos de depressao e ansiedade.

Apesar de limitados, os estudos revelam associacdo positiva entre AFL e marcadores
cardiometabolicos*’ e de adiposidade*® e sintomas de depressdo®®. Nesse sentido, Ayala et al.*8
sugerem o efeito moderador do tempo em AFL e indicadores de adiposidade, no qual adolescentes
com mais de 300 minutos diarios de AFL apresentaram menores valores de indice de massa
corporal (IMC) e circunferéncia de cintura. Estes resultados sugerem que movimentos comuns tais
como alongamentos e atividades da vida cotidiana podem ser estratégias eficientes para promover
salde entre adolescentes.

Apesar de serem bem estabelecidos os beneficios da AF para saude, os mecanismos pelos
quais a AF previne doencas e aprimora a saude ainda sdo pouco compreendidos®. Entre os
possiveis mecanismos, a literatura aponta que a AFMV estimula a ativacdo do sistema nervoso
simpatico e do eixo hipotalamo-pituitaria-adrenal, liberando as catecolaminas adrenalina,
noradrenalina e dopamina®. Essa secre¢do de catecolaminas pode desencadear o aumento dos
niveis de adiponectina (marcados anti-inflamatorio), melhorar o sistema imune e reduzir o tecido
adiposo, a leptina sérica, a secrecao de adipocinas pré-inflamatorias (por exemplo: Interleucina-6,
fator de necrose tumoral e proteina C reativa) e as concentragdes de glicose®® %2,

Entre os mecanismos sugeridos para explicar a associa¢do deletéria entre CS e desfechos
de saude, evidéncias apontam que 0 aumento do consumo energético associado a esse
comportamento®® >, bem como sua baixa atividade muscular®™® podem ocasionar o balango
energeético positivo. A falta de contragdo muscular dos membros inferiores durante um periodo
prolongado em posi¢cdo sentada pode também ocasionar alteracdes metabdlicas por meio da

supresséo da insulina e da lipoproteina lipase>’.
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E vélido destacar que os resultados dessas pesquisas que avaliam a relacdo entre
comportamentos de movimento, TT e indicadores na satde de adolescentes tém sido baseados em
abordagens que consideram 0s comportamentos como varidveis independentes. Entretanto, esse
tipo de estudo ndo considera a probabilidade de o individuo estar simultaneamente envolvido em
diferentes atividades® (por exemplo: assistir TV enquanto corre em uma esteira); ndo considera a
interagdo de diferentes comportamentos no desfecho final'; nem considera a intrinseca
codependéncia existente entre os comportamentos de movimento no tempo finito do dia®®’.

Analises estatisticas recentemente introduzidas em estudos epidemioldgicos relacionados
aos diferentes tipos de comportamentos e desfechos de salde, tais como as analises de classe
latente e composicional, tém sido utilizadas para superar essas limitacfes intrinsecas as abordagens
tradicionais. Entretanto, apesar da adequabilidade dessas analises, ainda sdo escassos 0s estudos
envolvendo adolescentes.

A andlise de classe latente pode auxiliar pesquisadores interessados em um melhor
entendimento sobre padrbes de comportamentos a partir da identificacio de classes
comportamentais baseadas em diferentes indicadores®®. Essa identificacio de classes com
comportamentos similares pode contribuir com politicas publicas no reconhecimento de grupos
com comportamentos de risco a saude e direcionar o desenvolvimento de intervenc6es especificas
para esses individuos®. Estudos anteriores envolveram uma variedade de comportamentos
relacionados ao estilo de vida, tais como AFMV, AFL, CS, TT, tempo de sono, nimero de passos,
violéncia fisica, consumo de alcool e tabaco e ingestdo de frutas e vegetais?® 5°-6,

De maneira geral, os resultados sugerem que comportamentos de risco sdo prevalentes e se
agrupam e que a maioria dos adolescentes apresenta niveis inadequados de AFMV e de CS.
Confirmando esses achados, Kim et al.%® avaliaram a prevaléncia concomitante de TT e AF de
mais de 12 mil adolescentes. Foram identificadas quatro classes latentes incluindo “Elevada
AF/Elevado TT”, “Elevada AF/Baixo TT”, “Baixa AF/Elevado TT” e “Baixa AF/baixo TT”. Os
resultados indicaram que individuos classificados com “Baixa AF” ou “Elevado TT”, ou ambos,
apresentaram maior probabilidade de serem obesos.

Por outro lado, a analise composicional possibilita avaliar a associacdo entre a distribuicdo
de tempo entre 0os comportamentos de movimento (sono, CS, AFL e AFMV) e desfechos de salde.
Essa técnica considera a natureza composicional desses comportamentos, uma vez que o tempo

finito de 24 horas que compde o dia estabelece uma perfeita colinearidade entre eles® 4. A
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abordagem permite a expressdo de um comportamento de movimento em relag&o aos outros®’, de
forma que eles sejam interpretados juntos como codependentes. Entender a associagdo entre a
composi¢do de movimentos durante o dia e indicadores de satde pode contribuir para elaboracdo
de recomendac0es e intervencgdes holisticas, que abordem todos os comportamentos envolvidos na
promocdo da saude.

Os escassos estudos com adolescentes envolvendo a aplicacdo dessa técnica apresentaram
resultados promissores sobre as associagdes entre composi¢do de comportamentos de movimentos
e IMC, marcadores cardiometabolicos, pressdo arterial e capacidade aerobica®®°. Os resultados
sugerem gue a composicao do tempo diério se associa com o0s desfechos de sadde. Por meio da
analise composicional, Carson et al.%® em estudo com 4.169 criangas e adolescentes de 6 a 17 anos,
examinaram a associagao entre os comportamentos de movimento e diversos indicadores de salde.
Os resultados apontaram que, relativo aos outros comportamentos, o tempo despendido em CS foi
positivamente associado aos marcadores de risco para obesidade e negativamente associado a
capacidade aerobica. J& o tempo em AFMV foi negativamente associado aos marcadores de risco
para obesidade e a diversos marcadores cardiometabdlicos e positivamente associado a capacidade
aerdbica.

Em vista do exposto e considerando que comportamentos baseados na AF e no CS tendem
a se manter na idade adulta "™ 7%, faz-se necessario entender como eles se agrupam e como sua
distribuicdo durante o dia pode se associar a indicadores de satde. Essa melhor compreenséo pode,
em Ultima instancia, auxiliar na elaboracdo de intervencdes eficazes para promocao de habitos

saudaveis entre adolescentes.

2.2 Transtorno Mental Comum

Saude mental refere-se a uma parte integrante da capacidade do individuo de conduzir uma
vida satisfatoria, incluindo habilidades de construir e manter relacionamentos, estudar, trabalhar e
tomar decisdes diarias’®. Dessa forma, constitui-se em um estado de bem-estar em que o individuo
percebe seu potencial, lida com estresses intrinsecos a vida cotidiana, trabalha produtivamente e é
capaz de contribuir para sua comunidade”.

A adolescéncia constitui-se em um periodo do desenvolvimento humano de elevado risco
para satide mental e inicio de transtornos mentais comuns (TMC)"® ™7 sendo que 50% de todos

0S casos ocorrem até 0s 14 anos’® e 75% até os 18 anos de idade’® 8. Transtornos mentais comuns
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referem-se principalmente aos diagnosticos de depressdo e ansiedade e sdo distintos dos
sentimentos de tristeza, estresse e medo normais no decorrer da vida de um individuo® 8. Os
transtornos impactam o humor e os sentimentos e seus sintomas podem variar em termos de
gravidade (de leve a grave) e de duragio (de meses a anos)® &,

Os transtornos depressivos sdo caracterizados por tristeza, sentimentos de culpa ou baixa
autoestima, perda de interesse ou prazer, perturbacdo no sono ou apetite, sensacdo de cansaco e
pouca concentracio®®. A depressio pode ser duradoura ou recorrente e prejudicar
substancialmente a capacidade do individuo trabalhar ou estudar, ou lidar com a vida cotidiana®?.
Os transtornos depressivos incluem duas subcategorias principais: transtorno depressivo maior e
distimia®2. O transtorno depressivo maior (depressdo) inclui sintomas como humor deprimido,
perda de interesse e prazer e diminuicdo de energia®. Essa subcategoria pode ser classificada em
leve, moderada, ou grave dependendo do niimero e gravidade de sintomas®?. A distimia constitui-
se em uma forma cronica de depressdao leve com sintomas duradouros e menos intensos
semelhantes a depressao®.

A depressdo normalmente é acompanhada pelos transtornos de ansiedade®® 8 que
abrangem um grupo de transtornos mentais caracterizados por sentimentos de ansiedade e medo,
incluindo transtorno de ansiedade generalizado, transtorno do panico, fobias, fobia social,
transtorno obsessivo-compulsivo e transtorno de estresse pos-traumatico®?. A gravidade dos
sintomas pode variar de leve a grave e normalmente a duracdo dos sintomas torna o disturbio
cronico®,

Esses transtornos sdo considerados “comuns” devido a sua elevada prevaléncia na
populacdo®. Estima-se que, 3,6% (245 milhdes de pessoas) e 4,4% (300 milhdes de pessoas) da
populacdo mundial sofram com transtornos de ansiedade e depressdo, respectivamente®?. Entre
adolescentes, estima-se que aproximadamente 20% experimentem algum tipo de transtorno® e que
a prevaléncia desses transtornos relacionados a depressdo e ansiedade tenham aumentado em 70%
entre jovens nos ultimos 25 anos®. No Brasil, informagdes disponibilizadas pelo ERICA, em
estudo conduzido com uma amostra de 40.448 adolescentes de 15 a 17 anos, a prevaléncia de TMC
foi observada em 33.6%°%'.

A salde mental pode ser afetada por varios fatores®, dentre os quais destacam-se as
circunstancias socioeconémicas, os fatores ambientes e 0s comportamentos e atributos

individuais’®. Circunstancias socioecondmicas referem-se a influéncia do ambiente imediato na
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capacidade do individuo se desenvolver”. Dessa forma, envolve o relacionamento com familia,
amigos e colegas, bem como a restrigio ou perda de oportunidades de obter educacéo e renda’. Ja
os fatores ambientais englobam o ambiente sociocultural e geopolitico mais amplo em que o
individuo esta inserido e inclui acesso a servicos basicos (por exemplo: dgua e servicos essenciais
a satde) e politicas econdmicas e sociais’®.

Comportamentos e atributos individuais referem-se as capacidades inata e aprendida de
lidar com pensamentos, sentimentos e administrar a vida cotidiana (inteligéncia emocional); bem
como a capacidade de lidar com o mundo social (inteligéncia social). Além disso, inclui fatores
genéticos e bioldgicos que podem influenciar a satide mental’®, dentre os quais destaca-se 0 sexo.
Diversos estudos relatam maior prevaléncia de TMC entre adolescentes do sexo feminino?® 8% 87-
8, fato também observado entre mulheres na idade adulta®°2. Os fatores de risco especificos ao
sexo incluem violéncia sexual, desvantagem socioecondmica, baixa renda e responsabilidade pelo
cuidado de outras pessoas’™ %. Entre as adolescentes, as razdes para a maior prevaléncia de
transtornos podem estar vinculadas a constante preocupacdo com a aparéncia fisica, a insatisfacao
corporal e a exposicao a sexualizacio®. Ainda, estudos sugerem que a flutuagio hormonal mensal
e ao longo da vida podem tornar as mulheres mais suscetiveis a transtornos mentais comuns®> .

Depressdo e ansiedade tém consequéncias prejudiciais sobre o desenvolvimento na
adolescéncia, incluindo prejuizos as relac6es sociais, menor escolaridade, abandono escolar, risco
de abuso do consumo de substancias, problemas de satide mental e suicidio®® %, De fato, de acordo
com a Organizacdo Mundial da Saude (OMS), a depressao € o maior contribuinte para mortes por
suicidio, sendo responsavel por aproximadamente 800.000 6bitos por ano®. O suicidio é a terceira
causa de morte entre adolescentes de 10 a 19 anos, sendo responsavel por aproximadamente 67
mil mortes em 2015%, No Brasil, foram observados aproximadamente 12 mil mortes entre os anos
2000 e 2015%. E valido ainda destacar que houve um aumento significativo de 47% na mortalidade
por suicidio no Brasil nesse mesmo periodo de tempo®.

A partir do exposto, considera-se que a presenga de TMC entre adolescentes ndo deva ser
negligenciado, sendo necessaria a ado¢ao de medidas de prevencéo e triagem a fim de reduzir sua

prevaléncia e seus efeitos negativos nessa populagéo.
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2.3 Fatores de Risco para Doencas Cardiometabdlicas

Doengas cardiometabdlicas sdo a principal causa de morte no mundo*® e incluem diversos
fatores de risco que favorecem ao desenvolvimento de diabetes e doencgas cardiovasculares®.
Caracterizam-se por serem distUrbios de natureza multifatorial que incluem genética, estilo de
vida, alimentagdo, condi¢des ambientais e fatores epigenéticos'®® 1%, Embora os principais
sintomas associados as doengas cardiometabdlicas sejam apenas verificados na idade adulta,
estudos sugerem que a aterosclerose se inicia na infancia e na adolescéncial®.

Hipertensao arterial e obesidade tém sido particularmente relacionados como fatores de
risco para o desenvolvimento de doencas cardiometabdlical® 1%, Hipertensdo arterial é definida
como a elevagdo sustentada dos niveis pressoricos > 140 e/ou 90 mmHg!®, enquanto pré-
hipertensdo descreve uma alteragdo nos niveis pressoricos em que a pressao arterial sistélica varia
entre 121 e 139 e/ou a diastolica entre 81 e 89 mmHg'?. E valido destacar que, a classificacio de
hipertensao arterial em adolescentes ainda considera valores especificos considerando idade, sexo
e percentil de estatural®”. Dentre os fatores de risco para o seu desenvolvimento encontram-se
idade, genética, sexo, etnia, sedentarismo e condices socioecondmicas!®. Recente meta-analise
realizada por Song et al.}%® a partir de dados de 47 estudos com criangas e adolescentes de até 19
anos indicaram que 9,7 e 4% desta populacdo apresentaram pré-hipertensdo e hipertensao,
respectivamente. No Brasil, de acordo com os resultados obtidos pelo ERICA a partir da avaliacdo
de quase 40 mil adolescentes entre 15 e 17 anos, aproximadamente 20% e 10% destes foram
classificados como pré-hipertensos e hipertensos, respectivamente!®.

Por outro lado, sobrepeso e obesidade sdo definidos como o acimulo excessivo de gordura
corporal total que acarreta riscos a satde, sendo popularmente avaliados pelo IMC*°, Em adic&o
a essa avaliacdo da obesidade geral, a distribuicdo da gordura corporal também se constitui em
fator de risco independente para doencas cardiometabolicas''!. A obesidade central, caracterizada
pelo excesso de gordura na regido abdominal, € um componente da sindrome metabdlica e
desempenha um papel critico na patogénese da doenca cardiovascular por estimular a resisténcia
a insulina, dislipidemias e inflamagéo, até mesmo em individuos com peso adequado®*?.

A obesidade € conhecida como uma condicdo pré-aterogénica que predispde a doencas
cardiovasculares devido sua associacéo ao diabetes tipo 2, a dislipidemia e a hipertensao arterial**2,

Os mecanismos bioldgicos pelos quais a obesidade se associa ao desenvolvimento de hipertensdo
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arterial incluem disfuncéo endotelial, inflamacédo e aumento da resisténcia a insulina, da reabsorcéo
renal de sodio e da atividade dos sistemas nervoso simpatico e renina-angiotensina-aldosterona®!“,

A prevaléncia de obesidade tem aumentado significativamente entre adolescentes nas
Gltimas décadas''®. De acordo com a OMS, aproximadamente 18% (340 milhdes) das criangas e
adolescentes, entre 5 e 19 anos, foram classificados com sobrepeso ou obesidade em 2016, No
Brasil, de acordo com o ERICA, 12,6% dos adolescentes brasileiros entre 12 e 17 anos
apresentaram elevada circunferéncia de cintura®'’, enquanto 16 e 7% dos adolescentes entre 15 e
17 anos tém sobrepeso ou s&o obesos, respectivamente!®,

O aumento mundial na incidéncia de obesidade e suas comorbidades tem sido estimulado,
em grande parte, pela globalizacéo, que continua a promover mudangas drasticas em termos de
ambiente, alimentacgdo e estilo de vida, que favorecem ao balango energético positivo!®, Dessa
forma, habitos contemporaneos, caracterizados pela baixa ingestdo de frutas e hortalicas, consumo
excessivo de fast food, de alimentos de alta densidade caldrica e de alimentos ricos em sddio,
associados aos baixos niveis de AF e elevado tempo despedindo em CS estdo entre os fatores que
contribuem para o excesso de gordura corporal?®,

Esses resultados em conjunto revelam um panorama de salde preocupante no presente e
no futuro desses adolescentes, uma vez que fatores de risco observados na adolescéncia tendem a
ser mantidos na idade adulta!®. Dessa forma, identificar os adolescentes em maior risco de
desenvolver doencas cardiometabdlicas e os fatores de risco mais prevalentes, bem como entender
como esses fatores se agrupam e se associam com comportamentos associados ao estilo de vida
sdo preponderantes para basear futuras intervengdes que sejam eficientes no combate as doencas

cardiometabdlicas.
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3 OBJETIVOS

3.1 Objetivo Geral
e Verificar a associacdo entre comportamentos relacionados ao estilo de vida e indicadores
de saude fisica e mental por meio de abordagens integrativas em adolescentes estudantes

de instituicOes de periodo integral.

3.2 Objetivos Especificos

o Identificar classes latentes baseadas em diferentes dominios da atividade fisica e do
comportamento sedentario e suas associagdes com sexo, condi¢cBes socioecondmicas,
sinais de transtorno mental e indicadores de satde entre adolescentes. (Artigo 1)

o Identificar classes latentes baseadas em fatores de risco para doencas cardiometabdlicas e
suas associacfes com sexo, condi¢des socioecondmicas e comportamentos relacionados ao
estilo de vida de adolescentes. (Artigo 2)

e Verificar a associacdo entre os tempos despendidos nos comportamentos de movimento,
incluindo sono, comportamento sedentario, atividade fisica leve e atividade fisica
moderada a vigorosa em 24 horas e escores de depressdo/ansiedade. (Artigo 3)

e Analisar como as realocagOes de tempos entre 0os comportamentos de movimento sdo

associados aos escores de depressdo/ansiedade. (Artigo 3)
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4 METODOLOGIA

4.1 Aspectos Eticos

O protocolo do estudo foi conduzido de acordo com a Declaracdo de Helsinque e das
normas da Resolucdo 466/12 do Conselho Nacional de Saude. O projeto foi aprovado pelo Comité
de Etica em Pesquisa envolvendo seres humanos da Universidade Federal de Vigosa, sob o niimero
de deciséo 74104217.3.0000.5153, em 03 de outubro de 2017 (Anexo A).

Todos os adolescentes participaram do estudo mediante a assinatura do Termo de
Consentimento Livre e Esclarecido (TCLE) (Apéndices A e B) assinado pelos pais ou responsaveis
legais e Termo de Assentimento Livre e Esclarecido (TALE) (Apéndice C) assinado pelo
adolescente. A participacdo no estudo foi voluntéaria, mantendo preservadas as informacGes de
carater pessoal. Foi conferido ao adolescente ou a familia o direito de recusar-se a participar ou

retirar-se do estudo a qualquer momento, sem qualquer prejuizo.

4.2 Delineamento do Estudo
Estudo epidemioldgico observacional, transversal, tendo como unidade de estudo o

individuo?.

4.2.1 Casuistica

Trata-se de um estudo com adolescentes de ambos 0s sexos, na faixa etaria de 15 a 18 anos,
estudantes regularmente matriculados nos cursos técnicos integrados ao ensino médio, nos anos
letivos de 2017 e 2018 do Instituto Federal de Educagédo, Ciéncia e Tecnologia do Triangulo
Mineiro (IFTM), Minas Gerais, Brasil. Descricdes mais detalhadas sobre a estrutura da rede federal
de educacdo profissional, cientifica e tecnoldgica podem ser encontradas no Apéndice D.

O projeto de pesquisa foi dividido em dois estudos distintos: estudos microrregional e
institucional. No estudo microrregional foram avaliados adolescentes de todos os campi do IFTM
que possuem curso tecnico integrado ao ensino medio. Dessa forma, participaram desse estudo
adolescentes da microrregido do Triangulo Mineiro, oriundos das cidades de ltuiutaba, Paracatu,
Patos de Minas, Patrocinio, Uberaba e Uberlandia. Ja o estudo institucional foi restrito ao Campus

ltuiutaba. A Figura 1 apresenta as cidades que possuem Campus do IFTM. Vale destacar que a
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cidade de Campina Verde ndo compds a amostra do estudo microrregional devido a auséncia de

curso técnico integrado ao ensino medio em sua grade curricular.

Figura 1 - Area de abrangéncia do Instituto Federal de Educagfo, Ciéncia e Tecnologia do
Tridngulo Mineiro.

Fonte: https://iftm.edu.br/acesso-a-informacao/institucional/documentos/Portfolio.pdf

Inicialmente a diretoria de cada um dos campi foi informada sobre os objetivos e
metodologia do projeto e solicitou-se 0 consentimento para divulgar e executar a pesquisa nos
cursos técnicos integrados ao ensino médio. Mediante autorizacdo, as instituicdes de ensino
disponibilizaram informaces relacionadas ao nimero de turmas e alunos, bem como as listas de
matricula de todos os cursos técnicos integrados ao ensino médio.

Os adolescentes foram sorteados por meio de amostragem aleatdria simples?. A
amostragem respeitou a proporcionalidade entre os sexos e a distribui¢do entre os 3 anos do ensino
médio. Foi elaborada uma planilha no Microsoft Office Excel®, versdo 2013 e atribui-se um
numero para cada adolescente. A fungdo “aleatoria” foi utilizada para proceder o sorteio. Nos casos
em que o adolescente ndo aceitasse compor a amostra do estudo, desconsiderou-se o resultado e

um novo sorteio foi realizado.
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Os adolescentes sorteados foram convidados a participar do estudo por meio de explicacédo
dos objetivos e procedimentos da pesquisa e receberam o TCLE e o TALE, que deveriam ser
assinados e devolvidos. Todos os adolescentes receberam o TCLE e TALE, sendo que os
participantes menores de 18 anos deveriam entregar ambos os termos assinados pelos pais ou
responsaveis legais e por si proprios, respectivamente; enquanto participantes com 18 anos

deveriam entregar apenas o TCLE assinado por si proprio.

4.2.2 Critérios de incluséo

Considerou-se 0s seguintes critérios de incluséo:

Ter entre 15 e 18 anos de idade;

Aceitar participar da pesquisa, atestado por meio do TCLE e TALE;

Estar regularmente matriculado em uma turma de curso técnico integrado ao ensino médio;
N&o estar participando de programa para reducdo ou controle de peso;

N&o apresentar deficiéncia fisica ou mental, temporéria ou permanente;

Né&o fazer uso de medicamentos que alterem a presséo arterial;

N&o fazer uso regular de diuréticos/laxantes;

No caso do sexo feminino, ndo relatar gravidez;

NS NE N N N N NEANERN

No caso do sexo feminino, ter apresentado menarca no minimo ha um ano.

4.2.3 Célculo e Selecdo da Amostra do Estudo Microrregional

No estudo microrregional foi avaliada uma amostra representativa dos alunos dos cursos
técnicos integrados ao ensino médio do IFTM. O IFTM apresenta instituicGes com cursos técnicos
integrados ao ensino médio nos municipios de ltuiutaba, Paracatu, Patos de Minas, Patrocinio,
Uberaba e Uberlandia. Apds aceite em participar do estudo, todos os campi dessas cidades foram
contatados via telefone e/ou correio eletrdnico e, solicitadas as informacdes referentes ao nimero
total de alunos nos 1°s, 2°s e 3% anos dos cursos técnicos integrados ao ensino médio, bem como
0 percentual de meninas e meninos em cada ano.

Considerando todos os campi, em agosto de 2017 o IFTM perfazia um total de 2.653
alunos, sendo 49,90% do sexo feminino. A Tabela 1 apresenta a distribui¢do dos alunos de acordo

com a cidade, sexo e ano.



55

Tabela 1. Distribuicéo da populacdo de estudantes do Instituto Federal do Triangulo Mineiro
conforme cidade, sexo e ano do ensino médio.

Meninas Meninos
Cidade Total
1°ano 2°ano 3°ano 1°ano 2°ano 3°ano

ltuiutaba 85 80 59 101 81 65 471
Paracatu 117 43 32 102 45 39 378
Patos de Minas 30 24 27 40 38 27 186
Patrocinio 42 46 33 54 34 34 243
Uberaba 154 107 67 164 110 63 665
Uberlandia 154 116 108 96 114 122 710
Total 582 416 326 557 422 350 2653

O tamanho amostral foi calculado por meio do programa Epi Info, versdo 7.2.2.16. Com
base na populacgdo do estudo (2.653 alunos), o calculo amostral considerou a prevaléncia de 50%,
visto o estudo considerar como desfecho miltiplos fatores de risco cardiometabdlico?,
variabilidade aceitavel de 5% e nivel de confianca de 95%, totalizando uma amostra minima de
336 estudantes. A esse calculo foi adicionado 10% para recuperar possiveis perdas, totalizando
370 estudantes.

A amostragem do estudo foi realizada de acordo com a proporcao de alunos de cada cidade
na populacdo, bem como foi mantida a proporcionalidade em relacdo ao sexo e ao ano do ensino

médio, conforme apresentado na Tabela 2.
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Tabela 2. Amostragem dos estudantes conforme cidade do Instituto, ano do ensino médio e sexo.

Cidade Meninas Meninos Total
1°ano 2°ano 3%°ano 1°ano 2°ano 3°ano
ltuiutaba 11 11 8 14 13 9 66
Paracatu 16 6 5 14 6 5 52
Patos de Minas 4 3 4 6 5 4 26
Patrocinio 6 6 5 7 5 5 34
Uberaba 21 15 9 23 15 9 92
Uberlandia 22 16 15 13 16 18 100
Total 80 57 46 77 60 49 370

4.2.4 Célculo e Selecdo da Amostra do Estudo Institucional

No estudo institucional, foi avaliada uma amostra representativa dos alunos dos cursos
técnicos integrados ao ensino médio do IFTM, Campus Ituiutaba. Em dezembro de 2017, o nimero
de alunos regularmente matriculados nos cinco cursos técnicos integrados ao ensino médio do
Campus foi de 471 alunos, sendo que o namero total de alunos nos 1°, 2° e 3° anos foi de 186
(45,7% de meninas), 161 (49,7% de meninas) e 124 (47,6% de meninas), respetivamente.

Para o célculo amostral adotou-se as mesmas configuracfes utilizadas no estudo
microrregional, sendo encontrada uma amostra minima de 212 adolescentes. A este valor
adicionou-se 10% para possiveis perdas amostrais, perfazendo um total de 233 adolescentes,

conforme apresentado na Tabela 3.

Tabela 3. Distribuicdo dos adolescentes conforme o ano do ensino médio.

Ano N Meninos Meninas
1°ano 92 50 42
2° ano 80 40 40
3°ano 61 29 32

Total 233 119 114
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4.3 Materiais e Métodos
4.3.1 Coleta de dados do Estudo Microrregional

A coleta de dados do estudo microrregional ocorreu entre 0s meses de outubro e dezembro
de 2017 por meio de trés reunides com cada participante. No primeiro encontro, os adolescentes
sorteados foram convidados a participar, receberam informaces relacionadas a pesquisa e seus
procedimentos, bem como o TCLE e o TALE. No segundo encontro, os adolescentes deveriam
retornar os termos assinados e preencher os questionarios da pesquisa. Os adolescentes receberam
uma descricdo verbal dos questionarios antes de preenché-los e foram orientados a sentar-se
afastados para manter sua privacidade durante o preenchimento dos mesmos. Os participantes
fizeram o autopreenchimento dos questionarios em local apropriado e silencioso, como sala de
aula ou auditorio das instituicdes. No terceiro encontro, realizado em sala privada disponibilizada
pela diretoria de cada Campus, foi medida a pressdo arterial e realizadas as avaliacGes
antropomeétricas e de composicdo corporal. A Figura 2 apresenta o fluxograma de coleta do estudo
microrregional. Os dados coletados foram registrados em formulério especifico individual
(Apéndice E). A mesma avaliadora realizou todas as medigdes do projeto.

Figura 2 - Fluxograma de selecdo amostral e coleta de dados do estudo microrregional.

- . - Presséo
-CD{FI_'IIEE.GE - Divulgagéo do  convite 208 - Retorno dos Arterial;
Elica,; Projeto; Adolescentes, Termos: - Antropometria: - Retormo aos
- Autorizagao dos - Sorteio. - Enfrega dos ) Questionalrius. - Composigio Adolescentes.
Campi. TCLE e TALE. Corporal

4.3.2 Variaveis do Estudo
4.3.2.1 Antropometria

> Peso corporal

O peso foi aferido com o individuo descalgo, vestindo roupas leves e sem adornos
metalicos, de acordo com o protocolo estabelecido por Lohman, Roche e Martorell*. Foi utilizada
balanca digital eletronica (Plenna®, Sdo Paulo, Brasil), regularmente calibrada, com capacidade
méaxima de 150 kg e sensibilidade de 50 g.
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> Estatura
A estatura foi aferida com o individuo em posi¢do ereta, descalgo, segundo as técnicas
propostas por Lohman, Roche e Martorell*. Utilizou-se estadidmetro portatil (Sanny Medical®,

Sédo Paulo, Brasil), com extensdo de 2,13 m e resolucéo de 0,1 cm.

> Iindice de Massa Corporal

O indice de massa corporal (IMC) foi calculado por meio da razdo entre o peso corporal
(kg) e a estatura (m?). A partir desse indice, classificou-se o estado nutricional dos adolescentes
em escore-z, de acordo com o0 sexo e a idade, utilizando-se as curvas IMC/idade da Organizacéo
Mundial da Satde (OMS)?®, cujos valores encontram-se descritos no Quadro 1. As categorias de
sobrepeso e obesidade foram caracterizadas como excesso de peso corporal.

Quadro 1 - Classificacdo do estado nutricional em escore-z.

Classificacao Valores de Referéncia
Baixo Peso < Escore-z -2
Eutrofico > Escore-z -2 e < Escore-z +1
Sobrepeso > Escore-z +1 e < Escore-z +2
Obesidade > Escore-z +2
Fonte: OMS®.
> Circunferéncias de Cintura e do Quadril

As circunferéncias da cintura (CC) e do quadril (CQ) foram aferidas, em duplicata,
utilizando-se fita métrica flexivel e inelastica (Cardiomed®, Curitiba, Brasil), com extensio de 2
metros, dividida em centimetros e subdivida em milimetros.

A CC foi obtida horizontalmente, durante a expiracdo normal, em cima da cicatriz
umbilical. A CQ foi aferida na regido glatea, circundando a maior circunferéncia horizontal entre
a cintura e os joelhos .

O valor de 0,5 cm foi considerado como a variagdo maxima aceitavel entre as duas medidas.

O valor médio de cada circunferéncia foi utilizado como resultado final.
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> Relacao cintura/quadril
A relagdo cintura/quadril foi obtida pela raz&o entre as circunferéncias da cintura (cm) e do

quadril (cm).

> Relac¢ao cintura/estatuta
A relacgéo cintura/estatura (RCE) foi calculada pela razéo entre a circunferéncia da cintura
(cm) e estatura (cm). Considerou-se RCE > 0,5 como indicador de risco cardiovascular

aumentado’.

4.3.2.2 Composicdo Corporal

O percentual de gordura (%GC) corporal foi estimado pela equacéo de Slaughter et al.8. As
dobras cutaneas tricipital e panturrilha medial foram obtidas do lado direito do corpo de acordo
com as orientacdes estabelecidas pela International Society for the Advancement of
Kinanthropometry®. Certificou-se de que o participante ndo havia realizado qualquer tipo de
atividade fisica (AF) por um periodo minimo de 4 horas antes da avaliacao.

A dobra cuténea tricipital foi obtida na regido posterior do brago, no ponto médio entre o
acromio e a cabeca do radio®. A dobra cutanea panturrilha medial foi obtida com o avaliado em
posicdo sentada, com a articulacdo do joelho em flexdo de 90 graus e o tornozelo em posicao
anatdmica. A dobra foi pingada na borda medial da tibia, no ponto de maior perimetro da perna®.

Cada medida foi aferida trés vezes, de forma alternada e seguindo a ordem citada. Os
valores finais das dobras cutaneas tricipital e de panturrilna média foram obtidos a partir da média
dos dois valores mais proximos. Em caso de diferenca superior a 5% entre os trés valores, a
afericdo foi repetida. Foi utilizado o adipdmetro (Cescorf®, Porto Alegre, Brasil) cuja precisio é
de 1 mm e pressdo constante de 10 g/mm?. O %GC foi classificado segundo Lohman®, conforme

apresentado no Quadro 2.
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Quadro 2 - Valores de referéncia de gordura corporal de adolescentes de acordo com o0 sexo.

Gordura Corporal
Classificacao Feminino Masculino
Baixo Peso <15% <10%
Eutrofia >15e<25% >10e<20%
Risco de Sobrepeso >25% e <30% >20% e <25%
Sobrepeso >30% >25%

Fonte: Lohman?®,

4.3.2.3 Pressao Arterial

A pressao arterial foi aferida, segundo protocolo estabelecido pela VI Diretriz Brasileira
de Hipertensdo Arterial’!, utilizando monitor de pressdo sanguinea de insuflagio automatica
(Omron®, Modelo HEM 7200, Kyoto, Japan). Aferiu-se a pressio arterial no brago direito e no
esquerdo, sendo a medida repetida duas vezes no brago com maior valor de presséo. Foi respeitado
um intervalo de 1 minuto entre as repeticdes e ao final da avaliacdo obteve-se a média das duas
ultimas medidas. No caso das pressdes sistolica e diastdlica apresentarem diferencas superiores a
4 mmHg, foram realizadas novas afericGes até se obter medidas com diferenca inferior a esse
valort®,

Utilizou-se os pontos de corte de pressdo sistolica e diastolica da V11 Diretrizes Brasileiras
de Hipertensdo Arterial'!, estabelecidos para adolescentes, de acordo com os percentis de estatura
para ambos o0s sexos. Considerou-se como normotenso, valores menores que o percentil 90, desde
que inferiores a 120/80 mmHg; pré-hipertenso, valores entre os percentis 90 e 95; e hipertensos,
valores maiores que o percentil 95. Vale salientar que, qualquer valor igual ou superior a 120/80
mmHg, mesmo que inferior ao percentil 95, foi classificado como pré-hipertensdo!’. Foram

considerados como inadequados os valores de pré-hipertensdo e hipertensao.

4.3.2.4 Comportamentos Relacionados ao Estilo de Vida
> Atividade Fisica e Comportamento Sedentario
A AF e o comportamento sedentario (CS) foram avaliados de forma subjetiva por meio da

versdo curta do Questionario Internacional de Atividade Fisica (International Physical Activity



61

Questionnaire) (Anexo B), previamente validado para adolescentes brasileiros'?. A AF foi
avaliada por meio da aplicagéo das secOes de 1 a 3, enquanto o CS durante os dias de semana e
dias de final de semana foram mensurados na secao 4.

O questionario considera a frequéncia, a duracdo e a intensidade das atividades e sua
classificacdo se baseia em escores obtidos por meio da soma do tempo e dias envolvidos em
caminhadas e atividades de intensidades moderada e vigorosa. Os valores autorrelatados foram
registrados e obtidos os valores médios de AF por semana, bem como os valores médios para CS
por dia de semana e por dia de final de semana. Para classificacdo da AF foi adotado o ponto de
corte internacionalmente aceito de, pelo menos, 420 minutos de AF moderada a vigorosa (AFMV)
por semana®*’®, Devido & auséncia de critério para avaliacio do CS, foi utilizado o valor
correspondente ao percentil 75 como ponto de corte.

> Frequéncia de Consumo Alimentar

O Questionario de Frequéncia de Consumo Alimentar (Anexo C)® adaptado abordou
informacdes relacionadas ao nimero de vezes que os grupos alimentares foram consumidos pelo
adolescente durante uma semana habitual. Os alimentos foram agrupados de acordo com as
seguintes categorias: 1) Cereais, paes e massas; 2) Tubérculos; 3) Frutas e/ou sucos naturais; 4)
Hortalicas e leguminosas; 5) Carnes, embutidos e ovos; 6) Leites e derivados; 7) Aclcares e doces;

8) Oleos e gorduras; e 9) Condimentos.

> Condicao Socioecondémica

Os participantes foram classificados de acordo com a condicdo socioeconémica mediante
a utilizacdo do Critério de Classificacdo Econdmica da Associacdo Brasileira de Empresas de
Pesquisal’ (Anexo D). O questionario confere diferentes pontuacdes baseadas em caracteristicas
domiciliares, no grau de escolaridade do chefe da familia e nas condi¢Bes de acesso a servicos
publicos. De acordo com a pontuacéo final, os participantes foram classificados em classes alta
(classes A e B1), média (B2 e C1) e baixa (C2 e D-E).

> Consumo de Alcool e Tabaco
Os dados relacionados ao consumo de &lcool e tabaco foram obtidos mediante a aplicacéo

de dois médulos da versdo curta do Pesquisa Global de Saude de Estudantes (Global School —
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Based Student Health Survey) (Anexo E). Esse questionario foi desenvolvido pela OMS
juntamente com o Centro de Controle e Prevencdo de Doencas, sendo traduzido e validado por
Tendrio et al.’® para aplicagdo em adolescentes brasileiros. Cada médulo contém 6 questdes e
foram avaliados separadamente. Para todas as questdes, a primeira alternativa de resposta
corresponde a auséncia de consumo ou exposicao ao alcool ou tabaco. As demais possibilidades
de resposta indicam algum nivel de consumo ou exposi¢do e foram atribuidas pontuacfes em
ordem crescente, a fim de determinar a intensidade de exposicdo dos participantes as bebidas
alcoolicas e ao tabaco. Somatorios finais iguais a zero indicaram que o adolescente nao foi exposto
ao consumo de alcool ou tabaco, enquanto valores superiores foram interpretados como algum tipo

de exposicéo.

> Transtornos Mentais Comuns

Para avaliacdo de sinais de transtorno mental comum (TMC) foi utilizado o Questionéario
Geral de Saude (General Health Questionnaire) (Anexo F), versdo reduzida contendo 12
questdes®. A versdo brasileira foi validada, apresentando resultados de sensibilidade de 85%,
especificidade de 79% e area abaixo da curva ROC (Receiver Operating Characteristics) de 0,872,

O instrumento consiste em uma medida de facil aplicacdo e adequado para avaliar sinais
de depressdo/ansiedade e disfuncdo social®l?*. As respostas sdo codificadas por uma escala Likert
de quatro pontos para descrever a presenca e a intensidade do TMC. As duas primeiras respostas
de cada pergunta descrevem um estado mental normal e foram codificadas como "0". As duas
ultimas respostas indicam a presenca de sinais de TMC e foram rotuladas como "1". As pontuacdes
das 12 questbes foram totalizadas e os adolescentes com pontuagdo final > 3 pontos foram

classificados “com sinais de TMC”%°,

> Tempo de Tela

Os participantes foram questionados: “Em um dia normal, quantas horas vocé passa na
frente de midias eletronica?” (Apéndice E). Os adolescentes deveriam considerar todo tempo de
tela (TT) diario e foram instruidos a incluir todos os tipos de midias eletronicas, tais como telefones
celulares, televisdo, computadores, tablets e video games. Considerando as diretrizes da Academia
Americana de Pediatria de que a populagéo pediatrica ndo deve ultrapassar mais de 120 minutos

em TT por dia?®, os adolescentes foram classificados como “TT apropriado” ou “TT elevado”.
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> Tempo de Sono

Os participantes responderam a seguinte questao: “Em um dia normal, quantas horas vocé
dorme a noite?” (Apéndice E). Os adolescentes foram instruidos a desconsiderarem eventuais
periodos de sono durante o dia. A duracdo média do sono entre 8 e 10 horas por dia foi classificada

como “sono adequado”?®.

4.3.2.5 Maturacao Sexual

Os adolescentes foram classificados como puberes de acordo com a ocorréncia de
fendmenos caracteristicos de um processo avancgado de maturacdo sexual. As adolescentes do sexo
feminino responderam a pergunta: “Vocé ja apresentou menarca ha pelo menos um ano?”,
enquanto oS meninos responderam a seguinte questdo: “Vocé apresenta pelos nas axilas?”. As
perguntas foram respondidas de forma dicotomizada em "ndo" e "sim". As respostas afirmativas
foram classificadas como plberes uma vez que a menarca geralmente ocorre em um estagio
avancado da maturagdo sexual feminina?’, enquanto no homem a presenca de pelos nas axilas pode
ocorrer no inicio da puberdade?. As questdes relativas a avaliagdo maturacional foram inseridas

no Questionario de Caracteristicas Gerais (Apéndice E).

4.3.3 Coleta de dados do Estudo Institucional

Todas as avaliacGes realizadas no estudo microrregional também foram aplicadas no estudo
institucional. Dessa forma, medidas antropométricas, composic¢do corporal, afericdo de pressao
arterial e aplicacdo de questionarios relacionados ao estilo de vida foram realizadas conforme
descrito anteriormente. No dia de preenchimento dos questionarios, os adolescentes receberam um
acelerébmetro para monitorar a AF, o CS e a duracdo do sono. O aparelho deveria ser entregue apos
8 dias, durante a avaliacdo antropométrica. A Figura 3 apresenta as etapas de selecdo da amostra

e coleta de dados.
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Figura 3 - Fluxograma de selecdo amostral e coleta de dados do estudo institucional.
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> Avaliacdo Objetiva da Atividade Fisica e do Comportamento Sedentério

Os participantes foram instruidos a utilizar o acelerometro (ActiGraph™ Corp, Modelo
GT3X, Pensacola, FI, USA) (Figura 4.A), em posicao pré-estabelecida ao lado direito do corpo,
préximo a crista iliaca, conforme demostrado na Figura 4.B. Tal equipamento é compacto, com

dimensdes de 3,8cm x 3,7cm x 1,8cm e pesa 27 g.

Figura 4 — Acelerdmetro utilizado e posi¢édo de uso.

A) B)

A) Acelerémetro GT3X . B) Posicionamento do acelerémetro durante a coleta de dados.
Fontes: ActiGraph™ Corp. https://www.actigraphcorp.com/support/activity-monitors/gt3xplus/ e
https://actigraphcorp.com/actigraph-wgt3x-bt/

Os adolescentes foram instruidos a utilizar o acelerébmetro por um periodo ininterrupto de
oito dias, incluindoo periodo de sono noturno. Foi solicitado aos adolescentes que ndo mudassem

sua rotina diaria e que removessem 0 monitor apenas para atividades aquaticas, como banho e
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natacdo. Os adolescentes receberam instrucdes orais e um folheto com as instrucdes de uso do
acelerébmetro (Apéndice F) a fim de evitar qualquer tipo de davida durante a coleta. Além disso,
eles foram contactados diariamente por meio de um aplicativo de mensagens no celular para
verificar o uso do instrumento. Apds os oito dias de utilizacdo do dispositivo, 0 mesmo foi
recolhido e os dados foram analisados no programa Actilife, versdo 6.13.4 (ActiGraph™ Corp,
Pensacola, Fl, USA). O primeiro dia de uso, dia em que os adolescentes receberam o aparelho, ndo
foi incluido na anélise por ser considerado um periodo de familiarizacéo e a fim de evitar o Efeito
Hawthorne?®.

O acelerdmetro foi inicializado para coletar dados a uma taxa de amostragem de 30 Hz,
com filtro normal e os dados foram reintegrados em epochs de 15 segundos. O tempo de ndo-uso
foi definido como zero counts/minuto consecutivos que duraram pelo menos 20 minutos. A coleta
foi considerada valida para os participantes que atingiram no minimo 10 horas diérias de uso*’, em
pelo menos 6 dias da semana; sendo que destes, pelo menos 1 dia deveria ser de final de semana.
A classificagdo do tempo gasto em CS, atividade fisica leve (AFL) e AFMV foi realizada com
base nos pontos de corte propostos por Romazini et al.®!, validados para adolescentes brasileiros,
utilizando vetor magnitude e epochs de 15 segundos, conforme apresentado no Quadro 3.

Quadro 3 - Pontos de corte de acelerometria para adolescentes utilizando vetor magnitude.

Comportamentos countsmint
Comportamento Sedentario <720
Atividade Fisica Leve 721 a 3027
Atividade Fisica Moderada a Vigorosa > 3028

Fonte: Adaptada de Romanzini et al.**

> Avaliacao Direta da Duragéo do Sono

Informacdes do acelerémetro contendo gréaficos diarios, dados do inclindbmetro e arquivos
comma-separated values (.csv) convertidos em uma tabela de dados foram analisadas para calcular
a duracdo do sono. Esses dados auxiliaram a detec¢do do momento em que o adolescente acordou
de manha e foi dormir a noite. Esses tempos de cama/vigilia foram inseridos em uma planilha e

utilizados para criar um diario de registro de uso. Os tempos de sono contidos no diario foram
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removidos das analises do acelerémetro e utilizados para calcular o tempo médio de sono dos
adolescentes. A duragdo média do sono entre 8 e 10 horas por dia foi classificada como “sono

adequado”?®,

4.4 Retorno aos participantes

Ao final do estudo, todos os participantes de ambos os estudos receberam um relatorio
pessoal (Apéndice G) enviado por e-mail ou por aplicativo de mensagem no celular. O relatério
incluiu um resumo de todas as medidas avaliadas, bem como sugestdes para a adog¢do de um estilo
de vida saudavel, tais como o aumento da AFMV para os alunos que ndo atingiam as
recomendacdes e a diminuicdo do TT para os alunos que excediam as 2 horas diarias
recomendadas. Além disso, a pesquisadora responsavel pela pesquisa esteve disponivel para

responder a eventuais dividas oriundas do relatério.

4.5 Andlise Estatistica

Os bancos de dados foram organizados em planilhas do Microsoft Office Excel®, verséo
2013. As analises estatisticas foram realizadas nos softwares R Statistical Software®, nas versdes
3.2.2 (“Fire Safety”) e 3.6.3, e Statistical Package for the Social Sciences - SPSS® (Chicago, IL,

USA), versao 21.0. Adotou-se nivel de significancia de 5% para a hipdtese de nulidade.

Estatistica Descritiva: todas as variaveis foram analisadas descritivamente por meio da
distribuicdo de frequéncias (absoluta e relativa), medidas de tendéncia central (estimativas de
média e mediana) e de dispersdo (desvio padréo, intervalo interquartil e valores minimo e

maximo).

Teste de Kolmogorov-Smirnov: teste utilizado para verificar a normalidade da distribuicao,
para posterior aplicacdo de testes apropriados as caracteristicas das variaveis (paramétricos ou nao

paramétricos).

Analise de Classe Latente: analise foi conduzida no pacote poLCA (Polytomous Variable
Latent Class Analysis)®, disponivel na biblioteca do software estatistico R (R Development Core

Team). Trata-se de um método de agrupamento apropriado para identificacdo de padrdes
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comportamentais®® e anélise de iteracBes e associacbes entre diferentes tipos de variaveis
comportamentais®. O melhor ajuste do modelo foi avaliado por testes que avaliam seus ajustes
relativo e absoluto, além do grau de incerteza das probabilidades de pertencimento analisado pelo
valor de entropia, interpretabilidade e parciménia das classes. A avaliacdo do modelo mais
parcimonioso (modelo com o menor nimero de parametros e melhor explicacdo da variavel
resposta) foi realizado por meio dos testes Critério de Informacéo de Akaike (AIC), Critério de
Informacgéo Bayesiano (BIC), Qui-quadrado Goodness-of-fit (¥2) e Entropia. A qualidade do
modelo apos inclusdo de covariaveis foi verificada pela Razdo de Verossimilhanca (G?). Foi
considerado adequado os valores de p-G2 maiores ou iguais a 0,05, fato que demonstra ajuste do
modelo com os dados esperados semelhante ao modelo com os dados observados. A selecdo do
modelo final também considerou a interpretabilidade dos resultados condicionados as classes
latentes, com base na homogeneidade e separacao das classes. A analise foi utilizada para:
e Modelar a variavel latente "estilo de vida" baseada nas seguintes variaveis
manifestas classificadas de forma dicotémica: CS, TT, AFL, AFMV e numero de
passos; (Artigo 1)
e Modelar a variavel latente "fatores de risco para doenca cardiometabdlica™" baseada
nas seguintes variaveis manifestas classificadas de forma dicotdmica: IMC, CC,
RCE, %GC e pressdo arterial. (Artigo 2)

Teste de Kruskal-Wallis: teste utilizado para comparar trés ou mais grupos independentes
com distribuicdo ndo normal. Resultados significantes foram analisados pelo post hoc de
Bonferroni a fim de identificar os grupos (k) que apresentaram diferengas significativas. O valor
de a da correg¢ao de Bonferroni foi fixado em 0,016 a partir da divisao do valor de significancia (p
= 0,05) pelas trés comparacdes entre os grupos (k*(k-1)/2). O teste foi utilizado para comparar:

e Prevaléncias de sexo, escores de TMC, IMC, pressdo arterial e exposicao ao alcool
e tabaco entre as trés classes de estilo de vida; (Artigo 1)

e Prevaléncias de sexo, idade, classe socioecondmica, duracdo de sono, AFMV, CS
e TT entre as trés classes de fatores de risco para doenca cardiometabolica. (Artigo
2)
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Analise de Correspondéncia Mdltipla: analise utilizada para verificar a dispersao e a
aproximacéo das categorias das varidveis. Trata-se de um método exploratério preliminar que, a
partir da representacdo grafica do conjunto de dados, possibilita identificar a correspondéncia entre
as categorias com base em duas dimensoes (1 e 2). A distribuicdo das categorias e o coeficiente de
correlacdo interno foram analisados pelo valor da Inércia e pelo o de Cronbach para cada
dimensdo. As variaveis incluidas na analise foram IMC, CC, RCE, %GC e pressdo arterial. (Artigo
2)

Tamanho do Efeito: estatistica descritiva complementar ao teste de significancia que
descreve a magnitude dos efeitos observados®3’. Consiste em uma medida independente do
tamanho amostral, ou seja, fornece o tamanho do efeito independentemente do tamanho do
estudo®’. A formula para o teste estatistico de Mann-Whitney e Kruskal Wallis foi usada para
calcular o valor de n2. O teste foi utilizado para comparar:

e Valores continuos da pressao arterial diastolica e sist6lica entre as trés classes
latentes de estilo de vida; (Artigo 1)
e Valores continuos dos tempos de sono e de CS entre as trés classes latentes de

fatores de risco para doenca cardiometabdlica. (Artigo 2)

Teste Exato de Fisher: teste utilizado para verificar associacdo entre duas variaveis
categoticas. O teste foi utilizado para comparar a prevaléncia dos sexos feminino e masculino de

acordo com as trés classes latentes de fatores de risco para doenca cardiometabdlica. (Artigo 2)

Andlise Fatorial: analise foi conduzida no pacote psych, disponivel na biblioteca do
software estatistico R. A analise foi utilizada para reduzir o nimero de variaveis em fatores a partir
de padr@es similares de respostas que se agrupam para criar um constructo. A suposic¢ao basica da
analise é de que dentro de um conjunto de varidveis observadas existe um conjunto de variaveis
subjacentes chamada fatores que sdo combinacgdes lineares destas variaveis. Essa técnica extrai o
maximo de variancia comum de todas as variaveis e as coloca dentro de um mesmo fator. O
namero de fatores foi baseado nos valores de eigenvalue (>1) e na avaliagdo do scree plot. Foram

incluidas na analise as 12 questdes presentes no Questionario Geral de Saude a fim de determinar
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0 numero de fatores presentes no questionario, bem como quais questfes se relacionavam a cada
fator. (Artigo 3)

Analise Composicional: foi conduzida nos pacotes compositions e robcompositions do
software estatistico R. A analise é adequada para aplicacdo em dados composicionais que se
caracterizam por serem dados descritivos quantitativos codependentes que compdem um todo (por
exemplo: 24 horas do dia)®. A analise expressa comportamentos de movimento relativos aos
demais comportamentos, por meio de coordenadas de razdes logaritmicas isométricas (ilr)*°. Nessa
abordagem, os quatro comportamentos de movimento possiveis no dia foram expressos pelas
seguintes coordenadas ilr: sono: CS; AFL: média geométrica de sono e CS; e AFMV: média
geométrica de sono, CS e AFL. Essa abordagem permite que todos os comportamentos de
movimento atuem como variavel independente, considerando o tempo relativo gasto em cada
comportamento?®. O tempo diério de uso do acelerémetro foi considerado como uma composic&o
constituida pelos comportamentos de movimento e o tempo gasto em cada comportamento foi
somado e normalizado para propor¢do do tempo total, que totalizou 1 (24 horas)®®. A média
geométrica foi utilizada para descrever a distribuicdo do tempo diario despendido nos
comportamentos de movimento. A analise foi aplicada para verificar a associacdo entre o tempo
despendido nos quatro comportamentos de movimento durante 24 horas e 0s escores de

depressao/ansiedade. (Artigo 3)

Regressdo Linear Multipla: analise utilizada para avaliar a associacdo entre variaveis
dependentes quantitativas com as variaveis independentes (quantitativas ou categoricas). A técnica
foi utilizada para avaliar a associacgdo entre as coordenadas ilr dos comportamentos de movimento
(variavel independente) e os escores de depressdo/ansiedade (varidvel dependente). Os modelos

foram ajustados por sexo, idade e condicdo socioeconémica. (Artigo 3)

Substituicdo Isotemporal Composicional: analise conduzida nos pacotes compositions e
car do software estatistico R. A andlise utiliza razGes logaritmicas para estimar o efeito da
realocagdo de tempo entre comportamentos de movimento especificos e desfechos de satide®! 42,
Apos o modelo de ilr ser utilizado para estimar a associagdo com o0s escores de

depressao/ansiedade, novas composi¢des subsequentes foram criadas a partir da realocagéo de 10,
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30 e 60 minutos entre diferentes comportamentos de movimento (exemplo de alteracdo na
composi¢do dos tempos considerando todos os movimentos: média geométrica do tempo em CS
+ 30 minutos, média geométrica do tempo em AFL — 30 minutos, AFMV e sono sem alteragoes).
Diferencas estimadas nos escores de depressdo/ansiedade foram calculadas utilizando as predicGes
do modelo (por exemplo: diferenca no escore de depressdo/ansiedade = escore de
depressdo/ansiedade da composi¢do original — escore de depressdo/ansiedade da nova
composicao). (Artigo 3)
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5 RESULTADOS E DISCUSSAO

5.1 ARTIGO ORIGINAL 1: Behavioral classes related to physical activity and sedentary
behavior on the evaluation of health and mental outcomes among Brazilian adolescents.
(Anexo G)

Abstract

Latent Class Analysis can assist researchers interested in a better understanding of behavioral
patterns and their association with health outcomes. This study aimed to identify lifestyle latent
classes related to distinct domains of physical activity (PA) and sedentary behavior (SB) among
adolescents and their association with health outcomes. This cross-sectional study included 217
Brazilian adolescents (15 to 18 years old, 49.3% female). The classes were based on moderate-to-
vigorous physical activity (MVPA), light physical activity (LPA), number of steps, sedentary
behavior (SB), and screen time (ST). To assess these behaviors, participants wore an accelerometer
for one week. ST, demographic characteristics, socioeconomic status, and signs of common mental
disorders (CMD) were evaluated through questionnaires. Latent Class Analysis was used to
identify lifestyle classes. Three classes were recognized: “Active — Non-sedentary” (class 1) with
28.1% of adolescents; “Inactive - Non-sedentary” (class 2), 48.85%; and “Inactive — Sedentary”
(class 3), 23.04%. Sex and signs of CMD were associated with the prevalence of the classes.
Female adolescents presented 4.48 (95% CI 2.04 - 9.77) times more chance of belonging to the
“Inactive — Sedentary” (class 3). Adolescents who presented CMD had 11.35 (95% CI 3.45 —
101.1) times more chance of belonging to the “Inactive - Non-sedentary” (class 2). The interaction
between sex and signs of CMD showed that girls with signs of CMD were 9.20 (95% CI 1.17 -
71.52) more likely to belong to the Inactive - Sedentary class than the “Active - Non-sedentary”.
Results indicate that sex and signs of CMD can affect the prevalence of the classes. Our findings
highlight that physical inactivity and SB can be associated with signs of CMD, especially in female

adolescents.
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Introduction

Physical inactivity and sedentary behavior (SB) are known as modifiable cardiovascular
disease risk factors®. While physical inactivity is defined as not reaching the physical activity (PA)
guidelines?, SB refers to activities with energy expenditure at the level of 1.0-1.5 metabolic
equivalent units, performed in a sitting, reclining, or lying down positions, such as watching TV
or using a computer®. These lifestyle behaviors are primary concerns among the pediatric
population as these obesogenic habits developed during childhood usually track into adulthood®.

Among Brazilian adolescents®, more than half do not meet the current recommendation of 60
min of moderate-to-vigorous physical activity (MVPA) per day® /. The same unhealthy pattern
applies to SB based on screen time (ST), as most Brazilian adolescents acquire considerable time
on this activity® and exceed the recommendation of 120 min/day®. These lifestyle behaviors affect
not only physical but also mental health, with studies reporting associations among physical
inactivity, SB, and signs of common mental disorders (CMD), such as depression and anxiety®
11.

Most of the research involving lifestyle behaviors such as MVPA, SB and others (e.g. ST,
light physical activity (LPA), and number of steps), have examined their association with outcomes
in isolation. However, this type of research neither addresses the likelihood of the individual to be
simultaneously involved in different lifestyle behaviors (e.g. watching TV while running on a
treadmill), nor considers their interaction?. Throughout the day, these different lifestyle behaviors
can co-occur®® and commonly have a synergic harmful effect of increasing the prevalence of
chronic diseases and mortality*.

Recently, cluster analysis has been applied in different population targets to overcome this

limitation and to explain the interplay among different lifestyle behaviors™ 52!, Latent class
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analysis (LCA) is one type of clustering method and has emerged as an approach to assist
researchers interested in a better understanding of behavioral patterns and their association with
health outcomes?2. The identification of classes with the same types of behaviors can help public
policy to recognize those who present the highest health-related risk behavior and assist the
development of interventions tailored to these specific groups.

There has been limited information about adolescents’ lifestyle-related to PA and SB
through modeling techniques, mainly in Brazilians. Previous studies have involved a range of
lifestyle behaviors in addition to MVPA and SB, such as sleep duration, physical violence, alcohol
and tobacco use, and fruit and vegetable intake, among others'® 1>2!, Moreover, out of these
studies, just one study was carried out in Brazil but it was restricted to female adolescents®.
Together, the findings of these studies imply that risky behaviors are prevalent and cluster together,
with the majority of the adolescents being involved in unhealthy levels of MVPA and SB.
However, we highlight that none of these studies have used accelerometer data to address lifestyle
patterns related to different domains of PA and SB and their association with signs of CMD among
adolescents. The purpose of this study was to identify adolescents’ lifestyle latent classes based on
different domains of PA and SB, as well as their relationship with sex, signs of CMD, and

socioeconomic and health variables.

Materials and methods
Study design and participants

This cross-sectional study was carried out between March and September 2018 from a
random and representative sample of adolescents enrolled in the high school grades of the Federal
Institute of Education, Science and Technology of Triangulo Mineiro, Ituiutaba Campus, Minas

Gerais, Brazil. The study protocol was conducted according to the guidelines in the Declaration of
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Helsinki and approved by the Research Ethics Committee involving human beings of the Federal
University of Vicosa, under the decision number 74104217.3.0000.5153. Before conducting any
measures, participants and their parents or legal guardians (when applicable due to participant’s
age) provided written consent.

To calculate the sample size, we used a specific formula for cross-sectional studies
contained in the Epilnfo software, version 7.2.2.16 (Georgia, United States). We set the population
size at 471 (total number of students enrolled in the Institute high school grades) and the prevalence
of outcome at 50% since the study considers multiple cardiovascular disease risk factors?®. We
adopted an acceptable error of 5%, a confidence level of 95%, and a design effect of 1.0. From
these settings, we found a minimum sample size of 212 adolescents. We increased the sample size
by 10% (21 adolescents) to recover possible losses, making up a total sample size of 233
adolescents. The sample was obtained through simple random sampling. Participants were
representative of the grade and sex of the students attending the Institute.

To be included in the study, the adolescents were required to be between 15 and 18 years
old, have returned the consent forms, and be regularly enrolled in a high school grade of the
Institute. The exclusion criteria included pregnancy, temporary or permanent physical or mental
disability, and regular use of diuretics/laxatives or the use of medication to control blood pressure.

The first author of this study performed all the measurements and was responsible for
delivering and receiving the accelerometers. The data collection occurred over three meetings with
each participant. At the first appointment, the selected adolescents were invited to participate in
the survey, given information about the research and procedures, and received the consent and
assent forms. The second meeting took place at the auditorium of the Institute, where the

adolescents were expected to return the signed forms and received an accelerometer. A verbal
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explanation about the use of the monitor was given along with a leaflet with equivalent
instructions. At the same meeting, they filled out the survey questionnaires, which took
approximately 30 min to complete. Adolescents received a verbal description of the questionnaires
before filling them out and were asked to answer honestly. In addition, we asked them to sit away
from each other to maintain their privacy throughout the form filling. After 8 days, the third
appointment took place in a private room designated by the Institute and lasted approximately 20
minutes. In this meeting, participants were expected to return the accelerometer and had their

anthropometrics and blood pressure measured.

Latent class manifest variables

We selected five latent variables to describe adolescents’ lifestyle classes related to
different domains of PA and SB: MVPA, LPA, number of steps, SB, and ST. Variables were
categorized dichotomously according to health recommendations (when available) to facilitate the

interpretation of results.

Physical activity, number of steps, and sedentary behavior — accelerometer

MVPA, LPA, number of steps, and SB were measured by the ActiGraph accelerometer
(GT3X model). The ActiLife software (version 6.13.4) (ActiGraph, LLC, Fort Walton Beach,
USA) was used to perform all accelerometer analysis. Adolescents wore the monitors on their right
hip on an elastic belt for 8 consecutive days, including during sleep at night. The adolescents were
instructed not to change their daily routine and that the accelerometer was to be removed only for
water-based activities, such as bathing and swimming. The first day of use (the day they received

it) was not considered in the analysis to avoid the Hawthorne Effect?.
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We initialized the accelerometer to collect data at a 30 Hz sampling rate and used the
normal filter. The data were reintegrated into 15-s epochs. Non-wear time was defined as
consecutive zero counts/minute that lasted for at least 20-minutes. To be included in the analysis,
participants were required to reach a minimum of 10 h.day™ of “wear time” per day and at least 6
days a week, at least 1 of which was a weekend day. We evaluated daily graphs, inclinometer data,
and converted these data into a Microsoft Excel comma-separated values (.csv) file to calculate
the average sleep duration. These bed/wake times were used to create subject log diaries and
removed from the analysis. Average sleep duration between 8 and 10 hours per day was classified
as adequate sleep?. To classify PA and SB, we adopted the cut-points developed by Romazini et
al.?® validated for Brazilian adolescents using vector magnitude and 15-s epoch.

Based on the weekly average, adolescents were classified into specific behavior categories.
MVPA was considered adequated when participants met 60 minutes per day® ’. Due to the absence
of a cutoff point for LPA and SB, the 75th percentile of the current dataset was used to classify
these variables. The 75th percentile was also applied to the number of steps since just a small
percentage of the participants (3.23%) met the cutoff point of 11,700 steps proposed by Tudor-

Locke et al.?’.

Screen time — self-report

Participants were asked: “On an average day, how many hours do you spend in front of
any screen?” Adolescents were told to consider all kinds of screens. ST was considered elevated
when it was greater than 120 min, according to the guidelines for adolescents proposed by the

American Academy of Pediatrics®.
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Sociodemographic variables and health outcomes

Demographic characteristics included age, sex, and grade. The socioeconomic status was
classified through a specific questionnaire suggested by the Brazilian Association of Survey
Companies?,

To assess CMD, we used the General Health Questionnaire, 12-item version?®, validated
for application in Brazilian adolescents®. The instrument is easily applicable and suitable for
assessing signs of depression and anxiety. It includes personal questions, such as: “Have you been
feeling unhappy and depressed?”, “Have you been able to enjoy your normal activities each
day?”, and “Have you lost confidence in yourself?” The responses of each question are coded by
a four-point Likert scale to describe the presence and intensity of the CMD. The first two answers
describe a normal mental state and were coded as "0". The last two responses indicate the presence
of signs of CMD and were labeled "1".We totaled the scores from the 12 questions, and adolescents
with a final score of > 3 points were classified as “with signs of CMD "L,

Alcohol and tobacco exposure was obtained by applying two modules from the short
version of the Global School-Based Student Health Survey, validated for Brazilian adolescents®.
The modules were evaluated separately and each one contains 6 questions. The adolescents
answered questions like: “How old were you when you first drank alcohol?”” and “During the past
30 days, on how many days did you smoke cigarettes?” For all questions, the first possible answer
is the absence of consumption or exposure to alcohol or tobacco. The remaining response
possibilities indicate some level of consumption or exposure. Final sums of the module equal to
zero indicated were classified as “non-exposed”, while values > 1 were interpreted as “exposed”.

Participants’ weight (kg) and height (cm) were measured by using a digital scale (Plenna,

model Ice, Sdo Paulo, Brazil) and portable stadiometer (Sanny Medical, S&o Paulo, Brazil),
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according to Lohman et al.®3. Body mass index (BMI) was calculated through the formula (weight
(kg)/height (m)?). BMI was classified in z-score, according to sex and age*. Waist and hip
circumferences were measured using a flexible and inelastic measuring tape (Cardiomed, Curitiba,
Parana, Brazil). The waist circumference was measured horizontally at the umbilical scar and the
hip at the buttock region, surrounding the largest circumference between the waist and the knees®.
The waist-height ratio (WHtR) was calculated by dividing the average waist circumference (cm)
by the height (cm). A value of WHtR > 0.5 was considered an indicator of elevated cardiovascular
risk.

Blood pressure was measured using an automatic device (Omron, model HEM 7113,
Kyoto, Japan), according to the recommendations of the Guidelines of the Prevention of
Atherosclerosis in Childhood and Adolescence®. Systolic and diastolic blood pressure were

classified according to age, sex, and height percentiles®®.

Statistical analysis

R Statistical Software3’ version 3.2.2 and IBM SPSS Statistics (IBM Corporation, Armonk,
NY, USA) version 21 were used to perform the analyses. Alpha level was set at 0.05 to interpret
the results.

LCA was used for modeling the “lifestyle” variable. This method is appropriate for analysis
of interactions and associations between different kinds of behavioral variables. It is a person-
centered approach and hence, can offer better conditions to evaluate heterogeneous and
asymmetric variables, such as those related to the adolescents” lifestyle®>. LCA was conducted in
the poLCA package (Polytomous Variable Latent Class Analysis)® available in the library of the

R Statistical Software.
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Diagnostic evaluation of the most parsimonious model was performed considering the
Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), chi-squared goodness-
of-fit test (y2) and entropy. Model quality with the inclusion of covariates was evaluated by
likelihood ratio tests (G2). The selection of the final model also considered the interpretability of
the item-response probabilities of the manifest variables conditioned to the latent classes, based on
the homogeneity and separation of the classes.

Kruskal Wallis test was used to verify the association of the following covariates in the
prevalence values of the classes was verified: sex, signs of CMD, BMI, blood pressure, alcohol,
and tobacco exposure. Bonferroni correction was used in the two-by-two post hoc tests to verify
the difference between the k groups. Effect sizes were calculated to evaluate the differences
between the continuous values of diastolic and systolic blood pressures among the three latent
classes. The formula for the statistical tests of Mann-Whitney-U and Kruskal-Wallis-H were used
to calculate 2. The effect sizes were classified according to the cutoff points suggested by

Bakeman®.

Results

In total, 228 adolescents completed the survey, but 11 were removed from the sample for
not using the accelerometer appropriately. Therefore, the sample comprised of 217 adolescents
(16.08 + 0.95 years old), of which 49.3% were female. Due to the small prevalence of underweight
(1.38%) and obese (7.83%) BMI categories, they were grouped with eutrophic and overweight,
respectively.

The majority of the adolescents (80.65%) wore the accelerometer for 7 days, while the

remaining wore it for 6 days. Mean daily accelerometer usage time was 958 minutes
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(approximately 16 hours), without considering records during sleep time. Table 1 shows the

absolute and relative frequencies of study variables.

Table 1. Sample characteristics, overall and by sex.

Male Female Total
(n = 110) (n=107) (n=217)

Age group

1516 73 (66.4%) 64 (59.8%) 137 (63.1%)

17 - 18 37 (33.6%) 43 (40.2%) 80 (36.9%)
Grade

10th 45 (40.9%) 37 (34.6%) 82 (37.8%)

11th 36 (32.7%) 38 (35.5%) 74 (34.1%)

12th 29 (26.4%) 32 (29.9%) 61 (28.1%)
MVPA

Adequate (>60 min/day) 51 (46.4%) 25 (23.4%) 76 (35.0%)

Insufficient (<60 min/day) 59 (53.6%) 82 (76.6) 141 (65.0%)
LPA

Adequate (>169.7 min/day) 41 (37.3%) 13 (12.2%) 54 (24.9%)

Insufficient (<169.7 min/day) 69 (62.7%) 94 (87.9%) 163 (75.1%)

Number of steps

Adequate (>8455 steps/day)

40 (36.4%)

14 (13.1%)

54 (24.9%)

Insufficient (<8455 steps/day) 70 (63.6%) 93 (86.9%) 163 (75.1%)
SB
Adequate (<799.5 min/day) 85 (77.3%) 78 (72.9%) 163 (75.12%)

Elevated (>799.5 min/day)
ST

25 (22.7%)

29 (27.1%)

54 (24.88%)

(to be continued)



Table 1. Continuation.

Male

Female

Total

Appropriate (<2 hours/day)
Elevated (>2 hours/day)

Sleep duration

3 (2.7%)
107 (97.3%)

2 (1.9%)
105 (98.1%)

5 (2.3%)
212 (97.7%)

Adequate (8 — 10 hours/day) 12 (10.9%) 13 (12.2%) 25 (11.5%)

Insufficient (<8 hours/day) 98 (89.1%) 94 (87.9%) 192 (88.5%)
SES

Wealthy (classes A and B1) 31 (28.2%) 22 (20.6%) 53 (24.4%)

Middle (classes B2 and C1) 68 (61.8%) 67 (62.6%) 135 (62.2%)

Lower (classes C2 and D-E) 11 (10.0%) 18 (16.8%) 29 (6.3%)
CMD

No signs of CMD (<3 points) 47 (42.7%) 6 (5.6%) 53 (24.4%)

With signs of CMD (> 3 points) 63 (57.2%) 101 (94.4%) 164 (75.6%)
Alcohol

Non-Exposed (sum = 0) 23 (20.9%) 12 (11.2%) 35 (16.1%)

Exposed (sum > 0) 87 (79.1%) 95 (88.8%) 182 (83.9%)
Tobacco

Non-exposed (sum = 0) 69 (62.7%) 77 (72.0%) 146 (67.3%)

Exposed (sum > 0) 41 (37.3%) 30 (28.0%) 71 (32.7%)
BMI

Eutrophic (< 85th %) 74 (67.3%) 83 (77.6%) 157 (72.4%)

Overweight (> 85th %) 36 (32.7%) 24 (22.4%) 60 (27.7%)
Blood Pressure

Adequate 92 (83.6%) 107 (100.0%) 199 (91.7%)

Elevated 18 (16.4%) 0 (0%) 18 (8.3%)

Abbreviations: MVPA, moderate-to-vigorous physical activity; LPA, light physical activity; SB,
sedentary behavior; ST, screen time; SES, socioeconomic status; CMD, common mental disorders;
BMI, body mass index.
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Model fit statistics for two- to five-class solutions are provided in Table 2. The three-class
model was chosen as the best fitting model for presenting consistent values of absolute and relative
model fit, parsimony, homogeneity, and separation of classes. This model showed similar metrics

with the two-class model, higher entropy value, and better indices compared to the other classes.

Table 2. Relative and absolute fit indices for Latent Class models.

Latent
AIC BIC DF 1 G2 p-G2 Entropy

Classes

2 921.75 958.93 20 20.88 19.61 0.403 0.83
3 924.91 982.37 14 11.20 12.04 0.602 0.91
4 929.93 1007.67 8 3.92 5.06 0.750 0.74
5 938.02 1036.04 2 0.75 1.15 0.560 0.79
6 949.55 1067.84 -4 0.44 0.67 - 0.78

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; DF,
degrees of freedom; 2, Pearson’s goodness-of-fit; G2, likelihood ratio deviance statistic.

After interpretation of the item response probabilities, the following three classes were
identified: Class 1: “Active — Non-sedentary”; Class 2: “Inactive - Non-sedentary”; and Class 3:
“Inactive — Sedentary”, as shown in Figure 1. The “Active - Non-sedentary” accounted for 28.1%
(n=61) of the sample. The majority of these participants were more likely to meet the MVPA
recommendation (=60 minutes) and to spend less time in SB (<75th percentile). The “Inactive -
Non-sedentary” represented 48.85% (n=106) of the sample. All the adolescents in Class 2 were
characterized by less time spent in SB (<75th percentile) and low PA level. Class 3, labeled
“Inactive — Sedentary”, comprised 23.0% (n=50) of the sample. Adolescents in this class presented

less than a 10% chance to reach the recommended MVPA (>60 min), and a probability of
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approximately 0% of reaching adequate levels of the other health behaviors. Considering the total

sample, they had the highest time spent in SB, and the lowest time spent in MVVPA and LPA.

Figure 1 - Distribution of participants across each of the three classes.
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Five Manifest variables without Covariates

Class 1: “Active — Non-Sedentary”, Class 2: “Inactive — Non-Sedentary”, and Class 3: “Inactive
and Sedentary”. *Variables measured with the accelerometer. Abbreviations: MVPA, Moderate-
to-vigorous physical activity; SB, Sedentary behavior; LPA, Light physical activity; ST, Screen
time; MV, Magnitude Vector.

Table 3 presents continuous variables related to demographic characteristics,
anthropometric measures, and cardiovascular risk factors among the three classes. Adolescents
included in the “Inactive - Sedentary” class presented a higher CMD score than those assigned to
the “Active and Non-sedentary” class. We highlight the diastolic blood pressure p-value (p=0.06),
which was close to the alpha level adopted in this study (p<0.05). After observing this, we
performed a Cohen’s d effect size test on this variable and found a significant value of 0.263,

which indicates the relative importance of the classes on diastolic blood pressure. Differences in

systolic and diastolic blood pressures are displayed by the box plot graph in S1 Figure 2.
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Table 3. Variation of age, cardiovascular disease risk factors, and CMD score among the Latent
Classes.

Class 1 (n=61) Class 2 (n=106)
_ ) Class 3 (n=50)
Active - Non- Inactive - Non- ]
Inactive - Sedentary
Sedentary Sedentary
Variables Median P25-P75 Median P25-P75 Median P25-P75 p*
Age 160 (15.0-17.00) 160 (150-17.0) 160  (15.0-17.0) 0.70

BMI (kg/m?) 214  (19.6-247) 211  (19.3-238) 204  (18.4-257) 0.32
Hip (cm) 97.1 (92.2-101.2) 96.8 (92.9-103.1) 959  (90.6-106.5) 0.74
Waist (cm)  76.6  (72.8-84.0) 754  (70.7-83.8) 738  (69.0-86.4) 0.20

SBP (mmHg) 1055 (99.0-1157) 1025 (95.3-1135) 1042 (95.3-110.6) 0.27

DBP

56.0 (51.5-61.0) 57.2 (53.5-62.5) 59.5 (53.0-63.6) 0.06
(mmHg)

CMDscore 4.0 (1.0 - 8.0) 6.0 (3.0 - 9.0) 60"  (37-10.0) 0.04*

*Significative p-value (<0.05) Kruskal Wallis test. {Significative p-value (<0.016) of Bonferroni
post hoc test between class 1 and class 3. Abbreviations: BMI, body mass index; SBP, systolic
blood pressure; DBP, diastolic blood pressure; CMD, common mental disorders.

We tested the effect of all possible combinations of covariates to the model above. After
testing the covariates with the selected model, it was found that sex and signs of CMD were
associated with the prevalence of the latent classes (Table 4). The new model with the inclusion
of the covariates sex and signs of CMD showed that girls presented 4.5 (CI 95% 2.04 - 9.77) times
greater likelihood of belonging to the “Inactive — Sedentary” (class 3) instead of the “Active —
Non-sedentary” (class 1 — reference). In addition, adolescents who presented signs of CMD had
11.4 (Cl 95% 3.45 — 101.1) times greater likelihood of belonging to the “Inactive and Non-
sedentary” (class 2) than to the “Active and Non-sedentary” (class 1 - reference) (Table 4). The

association among classes and covariates is provided in Table 5.
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Table 4. Sex and signs of CMD as predictors of membership in Latent Classes of adolescents.

o (Intercept) Class 2/ Class 1

B (Coefficient) SE OddsRatio CI (95%) p-value
Femalet 0.02 0.63 1.02 0.36 3.49 0.97
Signs of Mental Disorders 2.43 1.12 11.35 3.45 101.10 0.05*

Class 3/ Class 1
B (Coefficient) SE OddsRatio CI (95%) p-value
Femalet 1.50 0.40 4.48 2.04 9.77 0.003*
Signs of Mental Disorders: 0.314 0.39 1.36 0.63 293 0.441

tIndicates that ‘male’ is the reference category. I Indicates that ‘Without signs of CMD is the
reference category. *Significative association; SE: Standard error; Cl 95%: Confidence Interval of
95%. Model fit values with covariates sex and signs of CMD: AIC: 902.01, BIC: 972.98, Pearson’s
goodness-of-fit y2 for multiway response profile table = 12.3, DF = 10, Likelihood ratio deviance
statistic (G?) = 13.43 (p-value G2=0.200), and Entropy = 0.91.
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Table 5. Association values of the Latent Class Analysis Model with individual covariates.

Class 2 / Class 1% Class 3 / Class 1%

B Odds B Odds
Covariates (Coefficient) SE Ratio Cl (95%) p-value (Coefficient) SE Ratio Cl (95%) p-value
Malet 1 1
Female 1.09 0.71 2.97 0.74 1194 0.150 1.97 0.46 7.17 291 17.63 0.001*
Without CMD 1 1
Presence of CMD 0.99 0.36 2.69 1.33 541 0.019* 2.37 1.09 2.97 1.27 90.01 0.05*
Eutrophict 1 1
Overweight -0.49 0.44 0.61 0.25 1.44 0.280 0.72 0.51 2.05 0.75 558 0.182
Adequate WHtRT 1 1
Elevate WHtR 1.70 1.26 5.47 0.46 64.07 0.202 0.34 0.39 1.40 0.65 3.00 0.399
Normal BP+ 1 1
Elevated BP -1.22 0.54 0.29 0.10 0.84 0.044* -0.72 0.51 0.48 0.76 552 0.182
Alcohol - not
exposedf 1 1
Alcohol - exposed 0.30 0.50 1.34 0.50 359 0.550 -0.20 0.53 0.81 0.30 220 0.712
Tobacco -  not
exposedt 1 1
Tobacco - exposed 0.28 0.64 2.24 0.37 6.61 0.664 -0.87 0.44 0.41 0.17 099 0.072
Adequate SD 1 1
Insufficient SD 2.06 0.77 7.84 1.75 35.16 0.021* 0.52 1.25 1.68 0.14 1949 0.682

1 Reference class, Class 1; tReference categories; *Significative association (p-value <0.05). Class 1: Active & Non-Sedentary; Class 2: Inactive
& Non-Sedentary; Class 3: Inactive & Sedentary. Abbreviations: CMD, common mental disorder; WHtR, waist-height ratio; BP, blood pressure;
SD, sleep duration.
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Lastly, we created a model to analyze the interaction between the covariates sex and signs
of CMD. For this new model, the two-class model solution was chosen as the best fitting model,
due to its consistent fit (AIC: 900.55, BIC: 947.46, > = 21.33, Degrees of Freedom = 14, G2 =
21.27, p-value G*=0.214, and Entropy = 0.84). The two latent classes were labeled “Active and
Non-sedentary” (y = 28.11%) and “Inactive and Sedentary” (y = 71.89%). The results showed that
female adolescents with signs of CMD were 9.20 (95% CI1 1.17 — 71.52) more likely to be in the

“Inactive and Sedentary” class than the “Active and Non-Sedentary” class.

Discussion

This study evaluated a cluster of five modifiable cardiovascular disease risk factors —
MVPA, LPA, number of steps, SB, and ST — in a sample of Brazilian adolescents aged 15 to 18
years old. Our results contributed to a better understanding of adolescents’ behavioral patterns and
their association with sex and psychological characteristics. Corroborating previous studies® > 16
18 we found that healthy and unhealthy behaviors cluster together, and female adolescents
presented a greater likelihood of being inactive and sedentary than males. A critical finding of this
study was that physical inactivity and SB are associated with signs of mental disorders, especially
in girls.

Regardless of the class, ST did not differentiate the groups because only a few adolescents
complied with the 120-min/day limit recommendation® (Table 1). In spite of that, we maintained
this variable in the model due to its harmful effects on physical and mental health, as has been
previously highlighted by others'®. This result suggested that interventions to fight the sedentary
lifestyle pandemic must be primarily based on reducing ST in this population. By addressing this

variable, interventions could reach the majority of the adolescents, as suggested by our results,
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which are in agreement with others that found a large amount of time spent by adolescents in this
type of activity® 1> 1821 The recommendation of restricting ST to less than 2h/day is well-known
among researchers, but the high average time spent on this behavior (approximately 396 min per
day) can suggest that the population who need this knowledge the most — adolescents — is not
aware of this recommendation. Messages concerning ST should highlight the recommended time,
its adverse effects on physical and mental health, and encourage the individual to exchange the
excessive time spent on ST with healthier behaviors, such as PA of any intensity, or at least a
standing posture. Since cell phone use or other small screens are a large portion of this excessive
ST behavior, and since they are portable, incorporating even LPA during use can mitigate some of
the negative consequences associated with this behavior.

Class 1, labeled “Active — Non-sedentary”, comprised approximately one-third of the
sample and was considered the healthiest class in the study. Adolescents in this class were more
likely to meet the MVVPA recommendations (60 min per day)® 7, had the highest LPA and number
of steps, and more than 90% of them reached the SB cutoff (<75th percentile). The CMD final
score in this class was the lowest among the groups and was significantly lower than class 3
(“Inactive and Sedentary”) (Table 3). These results are in line with other studies which have shown
a positive association between PA level and mental health!® 1. Furthermore, this class presented
high levels of PA and SB based on ST, which confirms that these activities are not mutually
exclusive, as pointed out by others'® 15, That is to say, high PA level does not replace SB and vice-
versa. Interventions targeting this class must mainly focus on how to keep these individuals active
and non-sedentary, and also on how to avoid the typical PA reduction and SB increase over the

years, as reported by other authors'®.
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The intermediate class -“Inactive and Non-sedentary”- was the largest group (n=106) and
had as its most significant feature the lowest time spent in SB compared to the other groups (<75th
percentile). Despite that, adolescents in this class showed the smallest number of steps, and little
time spent in MVPA and LPA. These results confirm the premise that one behavior does not
replace the other; that is, low SB does not mean a high PA level. These findings imply that one
healthy behavior does not imply in a healthy lifestyle. This physical inactivity pattern is the
primary concern in this group due to its well-known harmful effects on general health®°. Also,
adolescents with signs of CMD had 11.4 (Cl 95% 3.45 — 101.1) times greater likelihood of being
in this class in relation to the “Active and Non-sedentary” class. These findings confirmed that
signs of CMD have a meaningful effect on PA and SB patterns. We attributed these findings to the
benefits of the PA level on mental health, as both of these classes presented practically the same
SB pattern (Figure 1). Interventions tailored to this class must promote all domains of PA that can
be accumulated throughout the day.

Class 3 (“Inactive and Sedentary”) was the worst behavior combination and was composed
of 23.0% (n=50) of the adolescents. This class exhibited the lowest levels of MVVPA and LPA, and
the highest levels of SB. This unhealthy pattern reflected on their mental health since adolescents
in this group presented higher CMD final score than Class 1 (Table 3). The positive association
among physical inactive, SB and psychological impairment in adolescents has previously been
established'® 1% °, Understanding the factors that make these individuals stand out from the others
as the highest risk group may provide valuable direction for developing successful interventions.

In Brazil, there is also a high prevalence of anxiety and depression among adolescents. A
national representative study of Brazilian adolescents, from 12 to 17 years old, applied the same

CMD questionnaire and cutoff used in this study*’. In that study, signs of CMD were prevalent in
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33.6% of the participants from 15 to 17 years old, being higher among girls*'. We highlight the
higher prevalence found in our study, where approximately 75% of the adolescents were classified
with signs of CMD (Table 1). We speculate that the reason for such difference may rely on the
different school routine of our sample. Adolescents enrolled in this type of school take high school
classes along with technical education. Their school routine includes 40 classes per week, from
7:30 am to 4:50 pm, with 17 required distinct subjects on average. Besides academic obligations,
based on their grades, they can either apply to be a subject tutor or a research fellow, being involved
in diverse types of activities during lunch break. These adolescents live as “mini-adults”, and such
an exhausting routine full of pressure may be the justification for the high prevalence of signs of
CMD found in our study.

Our results supported the well-established knowledge that females are more physically
inactive and sedentary than malest’ 2%, Girls were 4.5 (C1 95%: 2.04 - 9.77) more likely to belong
to the “Inactive — Sedentary” (class 3) instead of the “Active — Non-sedentary” (class 1). This fact
shows female adolescents as an at-risk group and confirms our hypothesis of sex disparity related
to PA and SB. However, our study went beyond that by evaluating two classes and extended the
literature by showing the interaction between sex and signs of CMD. Females adolescents with
signs of CMD were 9.2 (95% CI: 1.17 - 71.52) more likely to be in the “Inactive and Sedentary”
class than in the “Active and Non-Sedentary” class. These results suggested that physical inactivity
and SB can be associated with signs of CMD, especially in girls. These findings should not be
disregard as adolescence is a period for the onset of behaviors that can be tracked into adulthood?’.
PA has been associated with improvements in mental health, mainly by increasing self-esteem®?

and reducing depression®®.
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It is difficult to compare our results with others because just a few studies with adolescents
between 15 and 18 years old have applied LCA, and most of them included different health
behaviors on the model. One study worth mentioning was developed by Miranda et al.*® and
involved 405 Brazilian female adolescents from 14 to 19 years old. MVPA, number of steps, ST,
sitting time, and number of meals were included in the LCA model. The variables clustered in
three classes, two of which were also found in our study (“Inactive-Non-sedentary” and “Inactive
and Sedentary”). The other class found by Miranda et al.'® was the “Active and Sedentary”, despite
the low frequency found in this group (6.2% of the sample). Unlike our study, which has found
the “Inactive and Non-sedentary” as the largest class (48.9%), Miranda et al.® found that 77.5%
of their sample were classified as “Inactive and Sedentary”. We speculate that the difference in
our results should be explained by the sample involved. While we had both sexes, the other study
restricted their sample to female adolescents, who are known to be more inactive and sedentary.
Together, all these findings and prevalence mentioned above suggested that traditional Brazilian
public policy to improve PA in adolescents, especially females, does not seem to be effective.
More personal interventions with actions tailored to the specificity of each group may be a better
option to promote healthy behaviors. Moreover, adolescents should learn and be educated about
multiple health risk factors and their consequences in adulthood. Thus, the school environment
should be seen as a critical place in combating youth risk behaviors. We state it because the
majority of adolescents are enrolled in this context and spend most of their days in it. Active breaks,
discussing groups, and a subject related to the adoption of healthy behaviors are some of the
options to be developed in this context. The school can play a critical role not only in the
adolescents’ intellectual development but also in the empowerment of their knowledge about

health.
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The strengths of this study include the uniqueness of the findings, the application of LCA
to identify behavioral patterns, and the objective measurement of PA and SB. Besides that, the
non-wear time of 20 minutes and the fact that most of the adolescents wore the accelerometer 7
days for 16 hours per day, on average, highlight the high adherence of the participants to the
protocol and give reliability to the results. However, this study has some limitations. First, due to
its cross-sectional design, we cannot make any conclusions about the causality of the associations.
Second, the accelerometer was not used during water-based activities (e.g., swimming), which
could lead to an underestimation of the PA level. Third, like all self-report methods, the answers
to the questionnaires relied on the adolescent’s ability to accurately recall information. Lastly, a
dichotomization of the variables to facilitate the interpretation may have led to the loss of some
crucial information. In addition, it is worth mentioning that the findings would have been different
if we had selected a distinct cutoff other than the 75th percentile for SB, LPA, and the number of
steps. However, there is no consensus about a cut-point for the first two variables, and the majority
of the adolescents did not reach the number of steps recommended by Tudor-Locke et al.?’.
Nevertheless, the 75th percentile was applied in another LCA study® and can be a useful method
to compare adolescents with their peers. Future research should address the development of a SB
cut-point and evaluate the distinct domains of PA and SB included in this study separately by sex.
We also suggest longitudinal research to assess if the patterns are tracked into adult life and their
effect on health over time. Finally, qualitative data should be sought to describe the determinants

of each class (family, structure, mental, and others) that make adolescents adopt different behavior.

Conclusions

In conclusion, three behavioral classes of different domains of PA and SB were found to

represent the patterns of our sample. ST did not differentiate the classes and should be targeted as
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the main risky behavior in future interventions. Female adolescents had more chances to belong to
the “Inactive and Sedentary”, while the ones with signs of CMD were more likely to be in the
“Inactive and Non-sedentary” class. Therefore, holistic interventions must be developed, specific

for each sex, and with particular attention to psychological health.
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5.2 ARTIGO ORIGINAL 2: Association Between Clustering Patterns of Cardiometabolic
Disease Risk Factors and Lifestyle Behaviors Among High School Students: a Latent Class
Analysis.

Abstract

Cardiometabolic disease (CD) risk factors are present in adolescence. We identified classes of CD
risk factors among Brazilian students and their relationship with sociodemographic characteristics
and lifestyle behaviors. This is a cross-sectional study with 349 students aged 15 to 18 years old.
Latent class analysis was performed based on body mass index, body fat percentage, waist
circumference, waist-to-height ratio, and blood pressure. Demographic and lifestyle variables were
evaluated through questionnaires. Three CD risk factors classes were identified: “Low Risk”
(79.5% of the sample), “Moderate Risk™ (8.6%), and “High Risk” (11.9%). Girls presented 10.28
(Cl 95% 2.77 — 38.09) greater chance of belonging to the “Moderate Risk™ class. Students with
high screen time (ST) (defined as > 4 hours/day) presented 4.39 (Cl 95% 1.64 — 11.07) times
greater chance of belonging to the “High Risk” class. Students of the “Low Risk” class had greater
moderate-to-vigorous physical activity (MVPA) than the students of the “Moderate Risk” class.
Students of the “High Risk” class had greater sedentary behavior (SB) on the weekend than the
others. Classes prevalence was affected by sex and high ST and time spent in MVVPA and SB were
different among the classes. These findings may help tailor successful interventions to combat CV
risk factors in adolescence.

Keywords: Risk factors. Cardiometabolic disease. Lifestyle. Adolescents. Latent Class Analysis.

Introduction

Cardiometabolic disease (CD) risk factors refer to health conditions that increase the
likelihood of developing type 2 diabetes or vascular eventst. Two important CD risk factors are
elevated values of abdominal adiposity and blood pressure (BP)2. Although the main symptoms of
CD appear only in adulthood?, abdominal obesity and high BP can be present in childhood* and
adolescence®.

According to the results of the Study of Cardiovascular Risk Factors in Adolescents, from

a representative sample of Brazilian students from 12 to 17 years of age, 24.1% have borderline or
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elevated values of BP®, 12.8% are overweight or obese®, and 12.6% have high waist circumference
(WC)’. In addition, other studies have found a significant prevalence of other CD risk factors, such
as elevated body fat percentage (BF%)® and waist-to-height ratio (WHtR)®.

Lifestyle risk factors, such as low physical activity'® 11, high sedentary behavior (SB)'® 11,
and excessive screen time (ST)*?, are found to increase CD risk in adolescence. In accordance with
Miranda et al.'3, these inactive and sedentary lifestyle behaviors cluster together with other risky
behaviors, such as alcohol consumption. These facts should not be overlooked since both
conditions - CD risk factors® and lifestyle choices'* ¥ - may persist into adulthood.

A limited number of studies have investigated patterns of CD risk factors, most of them
related to metabolic syndrome components and conducted among adults'®*® with just a few
examining the adolescence period® 1° 2%, However, to our knowledge, no studies have examined
CD risk factors patterns among students by a person-centered approach, such as latent class
analysis (LCA). We highlight that the identification of these patterns in students could foster the
comprehension of who is at increased risk of developing harmful health conditions and provide an
understanding of the lifestyle behaviors associated with such conditions. This screening could
guide efficient interventions to control CD risk factors during adolescence. Therefore, the purpose
of this study was to identify classes of CD risk factors among Brazilian high school students,
considering the differences between sex, and their relationship with sociodemographic and

lifestyle behaviors.

Materials and methods
Study design and participants

This was a cross-sectional study, carried out between October and December 2017,
comprising a random and representative sample of students enrolled in the technical high school
of the Federal Institute of Education, Science and Technology of Tridngulo Mineiro, Minas Gerais,
Brazil. The study protocol was conducted according to the Declaration of Helsinki and was
approved by the Research Ethics Committee involving human beings of the Federal University of
Vigosa, under the decision number 74104217.3.0000.5153. Before conducting any measures, all
of the students provided written assent while parents or legal guardians of students under 18 years

provided written consent for participation in the study.
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Eight Campi of the Federal Institute of Education, Science and Technology of Triangulo
Mineiro offer high school courses along with technical education, in 6 different cities. A total of
2653 (51.1% male) were enrolled in the Institute high school grades in September 2017. To
calculate the sample size, we used a specific formula for cross-sectional studies contained in the
Epilnfo software, version 7.2.2.16 (Atlanta, Georgia, USA). We set the population size at 2,653
and the outcome prevalence at 50% since the study considers multiple CD risk factors?. We
adopted an acceptable error of 5% and a confidence level of 95%. The calculation indicated a
minimum sample size of 336 students. We increased the sample size by 10% (34 participants) to
account for possible losses, making up a total sample size of 370 students. The sample size was
obtained through simple random sampling. Students were representative of the grade and sex of
the students attending each Campus.

To be included in the study, the students were required to be between 15 and 18 years old,
have returned the signed consent forms, and be regularly enrolled in a high school grade of the
Institute. The exclusion criteria included pregnancy, temporary or permanent physical or mental
disability, and the regular use of diuretics/laxatives or the use of medication to control BP.

Procedure

The first author of this study performed all the measurements throughout the study.
Students received a verbal description of the questionnaires before filling them out and were asked
to answer honestly. Students scheduled a specific day and time, according to their availability, to

have their anthropometrics and resting BP measured using standard protocols.

Cardiometabolic Risk Factors Variables

Participants’ weight (kg) and height (cm) were measured by a digital scale (Plenna®, Sao
Paulo, Brazil) and a portable stadiometer (Sanny Medical®, Sdo Paulo, Brazil), according to
Lohman et al.?. Students were barefoot, wore light clothes, and removed any ornaments. Body
mass index (BMI) was calculated through the standard formula (weight (kg)/height (m)?). BMI
was classified by z-score, according to sex and age?.

BF% was estimated using an adipometer (Cescorf®, Porto Alegre, Brazil) and according to

the equation proposed by Slaughter et al.?*. Participants were told not to perform any type of
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physical activity for a minimum period of 4 hours before the assessment. The tricipital and the
medial calf skinfolds were obtained on the right side of the body, according to the protocol
established by the International Society for the Advancement of Kinanthropometry?®. Each site
was measured alternately three times. The final values of the tricipital and the middle calf skinfolds
were obtained from the average of the three measures. BF% was classified according to Lohman?®
with values under 25% and 20% considered appropriate for females and males, respectively.

WC was measured in duplicate using a flexible and inelastic measuring tape (Cardiomed,
Curitiba, Parand, Brazil). Waist was measured horizontally at the umbilical scar, reporting the
average value of the measures as the final result. WC was classified as elevated CD risk if > 90th
percentile?”. WHtR was calculated by dividing the average WC (cm) by the height (cm). A value
of WHtR > 0.5 was considered an indicator of elevated CD risk?.

BP was measured using an automatic device (Omron, model HEM 7200, Kyoto, Japan).
The measure was conducted according to the recommendations of the 7th Brazilian Guideline of
Arterial Hypertension?®. The average of the last two of three measurements was considered as the

real BP. Systolic and diastolic BP were classified according to age, sex, and height percentiles?®.

Lifestyle Behaviors

Participants self-reported lifestyle behaviors through paper questionnaires. To assess ST,
participants were asked: “On an average day, how many hours do you spend in front of any
screen?” Students were told to consider all kinds of screens, such as mobile phones, TV,
computers, tablet, and video games. The American Academy of Pediatrics guidelines suggested
that the pediatric population should not spend more than 120 min in ST/day*> 3. However,
considering that less than 5% of our sample (17 students) achieved this cutoff, we chose to use the
25th percentile, which corresponded to 4 hours, to classify them as either “appropriate ST” (< 25"
percentile) and “high ST” (defined as >4 hours/day).

Moderate-to-vigorous physical activity (MVPA) and SB were assessed by the short version
of the International Physical Activity Questionnaire (IPAQ), previously validated for Brazilian
students®’. MVPA was evaluated through sections 2 and 3 of the questionnaire. MVPA was
considered adequate when participants met 420 minutes per week, according to the

recommendations of 60 min/day of MVPA3 33 SB on the weekdays and weekend days were
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measured in sections 4a and 4b, respectively. We calculated the weighted mean of these values to
estimate the SB of the whole week. Due to the absence of a cutoff point for SB, the 75th percentile
of the current dataset was used to classify the students as “adequate SB” or “high SB”.

Sleep duration was assessed by the question: “On a normal day, how many hours do you
sleep at night?" Students were instructed to disregard any sleep periods during the day. The

average sleep duration between 8 and 10 hours/day was classified as “adequate sleep **.

Covariates

Students self-reported sociodemographic characteristics of sex, age, grade, and
socioeconomic status. Socioeconomic status was measured through a specific questionnaire
proposed by the Brazilian Association of Survey Companies®. The questionnaire assigns different
scores based on residence characteristics and the educational level of the household head. Students’
socioeconomic status was divided into three categories based on the score reached: wealthy

(classes A and B1), middle (classes B2 and C1), and lower class (classes C2 and D-E).

Statistical analysis

Statistical analyses were conducted in the IBM SPSS Statistics (IBM Corporation,
Armonk, NY, USA) version 21 and the R Statistical Software (R Development Core Team),
version 3.2.2 (“Fire Safety”). Alpha level was set at 0.05 to interpret test results.

Variables were categorized dichotomously to facilitate the interpretation of results.
Multiple correspondence analysis (MCA) was performed as a preliminary step to verify
correspondence, dispersion, and approximation of the variables’ categories that represented the
CD risk factors in students. This exploratory method and its graphical representation provided an
insight into the indicator variables and the number of latent classes for the model®. The distribution
of the categories and their internal correlation coefficient were analyzed by the inertia value and
Cronbach’s alpha for each dimension. After this analysis, BMI, BF%, WC, WHtR, and BP were
selected as the manifest variables.

LCA was used for modeling the “CD Risk Factors” variable. This method is more
appropriate for the analysis of interactions and associations between different kinds of latent

variables. It is a person-centered approach and hence can offer better conditions to evaluate
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heterogeneous and asymmetric variables, like those related to the different factors associated with
CD®. LCA was conducted in the poLCA package (Polytomous Variable Latent Class Analysis)®
available in the library of the R statistical software.

Diagnostic evaluation of the most parsimonious model - that which offers the best
description of manifest variable observations for the least parameters estimated (which depends
on the number of manifest variables and covariates) - was done considering the Akaike Information
Criterion (AIC), Bayesian Information Criterion (BIC), chi-squared goodness-of-fit test (¥2) and
entropy. Model quality with the inclusion of covariates was evaluated by likelihood ratio tests (G2).
The selection of the final model also took into account the interpretability of the item-response
probabilities of the manifest variables conditioned to the latent classes, based on the homogeneity
and separation of the classes.

Kruskal Wallis test was used to verify the association of the following covariates in the
prevalence of the classes: sex, age, socioeconomic status, sleep duration, MVPA, SB, and ST.
Bonferroni correction was used in the two-by-two post hoc tests to verify the difference between
the k groups. Effect sizes were calculated to evaluate the differences between the continuous values
of SB and sleep duration among the three latent classes. The formula for the statistical test of
Mann-Whitney-U and Kruskal-Wallis-H was used to calculate n2. The effect sizes were classified
according to the cutoff points suggested by Lenhard & Lenhard®’. Fisher's exact test was used to

compare the sex prevalence among the latent classes of CD risk factors.

Results

Among the 394 students who were invited to participate in the study, 19 declined the
invitation, 6 were excluded for taking medication, and 8 were not between 15 and 18 years old.
From the 361 who completed the survey, 12 were excluded due to missing information, resulting
in an analytic sample of 349 students. Most of the final sample was aged 15-16 years (66.19%),
male (51.58%), and belonged to the middle socioeconomic class (59.60%). Characteristics of the
sample are reported in Supplementary Material 1.

Figure 1 shows the graphical representation of the association between different CD risk
factors provided by the MCA. Dimensions 1 and 2 explained together 76.6% of the total variability.
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The internal correlation coefficients (Cronbach’s o) were 0.810 (high value) and 0.015 which

means moderate internal correlation.

Figure 1 - Multiple correspondence analysis of variables related to students’ cardiometabolic

disease risk factors.
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After this exploratory step, the manifest variables BMI, BF%, WC, WHtR, and BP were

chosen. Table 1 shows the model fit statistics from two to five latent class solutions. The model

with 3 classes was the most appropriate for the data, presenting good values of absolute and relative

model fit, parsimony, homogeneity, and separation of classes. In comparison with other models

using different numbers of classes, the 3-class model had similar metrics when compared to the

model with 2 latent classes and better values compared to the others. In addition, the 3-class model

allowed better interpretability of the item-response probabilities of the manifest variables

associated with the CD risk factors.
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Table 1. Model-fit indexes for Latent Class models.

Number of
AIC BIC DF e G2 p-G? Entropy
Classes
2 Classes 1194.32 1236.73 11 29.01 32.24 0.04 0.91
3 Classes* 1186.06 1251.59 14 17.10 11.97 0.61 0.88
4 Classes 1191.25 1279.91 8 9.86 5.17 0.74 0.93
5Classes 1198.22 1310.02 2 0.08 0.15 0.93 0.78

*Selected model. Abbreviations: AIC: Akaike Information Criterion; BIC: Bayesian Information
Criterion; DF: Degree of Freedom; y2: Pearson’s Goodness-of-fit; G2 Likelihood Ratio Deviance
Statistic; p-G2: p-value of Likelihood Ratio Deviance Statistic.

The three latent classes for the full sample are presented in Figure 2. Class 1 accounted for
277 students (y = 79.5%) and was labeled “Low Risk” as they exhibited the lowest probability of
having CD risk factors. Over 90% of the students in this class were more likely to have appropriate
values for all manifest variables, except for BF%. Class 2 included 30 students (y = 8.6%) and was
distinguished from the others as being the “Moderate Risk”. In this class, no student showed proper
values for BF% and just about 40% for BMI and WHtR. Class 3 included 42 students (y = 11.9%)
and was considered “High Risk”. In this class, nearly 11% of the students presented very low
probability (between 0% and 10%) of having the recommended values of BMI, BF%, WC, and
WHTtR. BP was the measure that showed the lowest percentage of inadequate values for “Moderate
Risk” and “High Risk” (classes 2 and 3).
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Figure 2 - Graphical displays of item-response probabilities across each of the 3 classes associated

with cardiometabolic disease risk factors among students.
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The covariates sex and ST were associated with the 3-class model, as showed in Table 2.
Female students presented 10.28 (Cl 95% 2.77 — 38.09) more chances of belonging to the

“Moderate Risk” class instead of the “Low Risk” class (reference). Regarding the ST, it was found
that students with ST greater than 4 hours/day presented 4.39 (Cl 95% 1.64 — 11.07) times more

chances of belonging to the “High Risk” class instead of the “Low Risk™ class (reference). SB,

despite not being significant (p-value = 0.062), pointed to a similar pattern. Students with high SB
were 2.20 (C1 95% 1.05 — 4.61) more likely to belong to the “High Risk” class when compared to

the “Low Risk” class (reference).
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Table 2. Sex, screen time, and sedentary behavior as predictors of membership prevalence in
Latent Classes associated with cardiometabolic disease risk factors in students.

o (Intercept) Moderate Risk / Low Risk
B (Coefficient) SE Odds Ratio CI (95%) p-value
Female¥ 2.33 0.67 10.28 2.77 38.09 0.004*
High ST (25" P)} 0.07 0.27 1.07 0.63 1.82 0.790
High SB¥ -1.06 1.32 0.34 0.02 461 0.439

High Risk / Low Risk
B (Coefficient) SE Odds Ratio CI (95%) p-value

Female 0.55 0.37 1.74 084 359  0.186
High ST (25" P)} 1.48 0.50 4.39 164 11.07 0.013*
High SB¥ 0.79 0.38 2.20 105 4.61  0.062

Indicates that ‘male’ is the reference category. } Indicates that “Adequate ST (under the 25" P)”
is the reference category. ¥ Indicates that “Adequate SB (under the 75" P)” is the reference
category. *Significant association. Abbreviations: ST: Screen Time; SB: Sedentary Behavior; 25"
P: 25" Percentile; 75" P: 75" Percentile. p: Beta coefficient value; SE: Standard Error; CI 95%:
Confidence Interval of 95%.

Table 3 shows the variation of the values related to age and lifestyle behaviors among the
three classes. Students of the “High Risk” class had greater SB on the weekend than students of
the “Low Risk” and “Moderate Risk™ classes (classes 1 and 2). Students of the “Low Risk” class
had greater MVPA than students of the “Moderate Risk” class. Besides that, students belonging to
the “High Risk” class tended to have fewer hours of sleep (p-value = 0.060) and longer time of SB
during the whole week (p-value = 0.062) than the others in the “Low Risk” and “Moderate Risk

CD” classes.
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Table 3. Age and lifestyle behaviors according to the Latent Classes associated with the cardiometabolic disease risk factors among

students.
“Low Risk” Class “Moderate Risk” Class “High Risk” Class
Variables p-value
Median P25 - P75 Median P25 - P75 Median P25 - P75

Age (years) 16 15-17 16 15 - 17 16 15 - 17 0.886
MVPA (h/week) 3t 1-6 1.5 0.17-3.7 2 0.2-45 0.014*
SB - Week days
(h/day) 11 9.5-13 10.5 9-125 12 9.3-145 0.402
SB - Weekend days
(h/day) of 6-12 g 5.13-10.75 127 9.2-145 0.002*
SB 7 days (h) 10.4 8.6-126 10 7.8-12.1 11.4 94-151 0.067¢
Sleep Duration (h/day) 7 6-75 6.5 512-7 6.5 6-7 0.060*
ST (h/day) 6 4-9 6 46-115 6 5-10.12 0.112

*Significant p-value (<0.05) of the Kruskal Wallis test. fsignificant p-value (<0.016) of Bonferroni post hoc test between classes 1 and
3;1 significant p-value (<0.016) of Bonferroni post hoc test between classes 2 and 3; 1+ significant p-value (<0.016) of Bonferroni post
hoc test between classes 1 and 2; ¥ dCohen: 0.206 (Small Effect Size®’); £ dCohen: 0.199 (Small Effect Size®’). Abbreviations: CD:
Cardiometabolic Disease; h: hour; MVVPA: Moderate-to-Vigorous Physical Activity; SB: Sedentary Behavior; ST, Screen Time.
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Regarding sex, different models were tested for male and female students. Figure 3
displays the three classes identified for each sex, jointly with adjustment values of absolute and
relative model fit and entropy. The bar plot with the p-value of Fisher’s Exact Test is provided in
Supplementary Material 2. There was a significant difference in the prevalence of the classes
according to sex. Boys were more prevalent than girls in the “Low Risk” class (148 (42.4%) versus
132 (37.8%)) and the “High Risk” class (25 (7.2 %) versus 12 (3.4%)). Conversely, female students
had a higher prevalence in the “Moderate Risk” class (25 (7.2 %) versus 7 (2.0%)). None of the

covariates tested for the model with the whole sample was significantly associated with this model.
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Figure 3 - Profile plots of the Latent Class models associated with the cardiometabolic disease risk
factors separately by sex.
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Plot A: AIC = 589.78; BIC = 644.04; y2 = 10.56, Degree of Freedom = 14, G*> = 9.39 (p-
value=0.805), and Entropy = 0.997. Plot B: AIC = 540.52; BIC = 593.73; ¥2 = 1.38, Degree of
Freedom = 14, G2 = 1.55 (p-value=0.999), and Entropy = 0.917. Class 1: “Low Risk”, Class 2:
“Moderate Risk”, and Class 3: “High Risk”. Abbreviations: BMI: Body Mass Index; BF%: Body
Fat Percentage; WC: Waist Circumference; WHtR: Waist-to-height ratio; BP: Blood Pressure.
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Discussion

We aimed to identify classes of high school students based on the presence of CD risk
factors and to evaluate demographic differences in the emergent classes. To our knowledge, this
is the first study to apply LCA to a range of routine anthropometric- and clinical-based indexes to
estimate CD risk factors classes among students. The results found in this study will be helpful for
public health in Brazil and other countries. It makes an important contribution to the literature by
investigating the co-occurrence of traditional cardiometabolic risk factors during adolescence.
Three classes were established for the whole sample and for each sex. LCA results for the whole
sample recognized one as the healthiest class (“Low Risk™); one intermediate class (“Moderate
Risk”) with the majority of the students presenting, at least, three cardiometabolic risk factors; and
the last one with more than 80% of the students included in this class presenting harmful values
for, at least, 4 manifest variables (“High Risk”). Overall, approximately 72 students (21%)
presented three or more risk factors (sum of classes 2 and 3). A key observation from the analysis
is that patterns of CD risk vary among students based on sex and ST. Further, there is a difference
in lifestyle behaviors (i.e., physical activity and SB) among the classes. Identifying classes of
cardiometabolic risk factors in students is essential to find out who is at increased risk for
developing CD and to tailor efficient interventions.

We did not find the best possible class in which all of the students had adequate values for
all of the manifest variables included in the LCA. Even class 1, considered the “Low Risk” class
(n =277), had more than 20% of the students with high values of BF%. As well established in the
literature, high BF% is associated with hypertension, dyslipidemia, and type 2 diabetes mellitus®.
Despite that, more than 90% in this class showed adequate values for the other four risk factors
evaluated. We also highlight that the “Low Risk” class had greater MVPA than the “Moderate
Risk” class. Our results are supported by previous research that has shown the inverse relationship
between physical activity and BMI®, BF%*, and WHtR* — the three main variables that
distinguished both classes. However, although the “Low Risk” class had better values of MVPA
per week (median: 180 min), it was still below the current recommendation of 420 minutes per
week of MVPA3233, Future interventions should promote MVPA in this class and follow its effects

on cardiometabolic risk factors, mainly on BF%.
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All of the students belonging to the “Moderate Risk™ class (30 students) had high values
of BF% as a common feature. Moreover, girls were more likely to be in this class than in the “Low
Risk” class. These facts are consistent with the literature that has shown a greater prevalence of
high BF% among girls when compared to boys®. Besides that, 60% of the students in this class
were more likely to have high values of BMI and WHtR. BMI is associated with many mortality
and comorbidities, such as type 2 diabetes mellitus, coronary heart disease, and ischemic stroke*!;
meanwhile, WHIR is a measure of central obesity*?, known as an efficient index for predicting CD
risk*. Interventions tailored to this class should consider its singularity and preference, mostly
composed by girls, to improve their adiposity values by reducing SB and promoting physical
activity of any intensity.

“High Risk” class, the worst class found, included 42 students with concerning health
conditions, the majority of them presenting with, at least, 4 cardiometabolic risk factors. All of the
students in this class had elevated values of BMI and BF%, and more than 80% had high values
of WC and WHtR. The prevalence of this class was affected by ST. Students with more than 4
hours/day of ST were more likely to belong to this class than to the “Low Risk™ class. According
to the literature, students should not spend more than 2 hours/day in ST*2 3, However, less than
5% of our sample achieved this cutoff. We highlight that the technology revolution, which has
been occurring in the past few years, has popularized and introduced new electronic devices with
different apps and functions (such as smartphones) and this has made it difficult to keep within the
2-hour/day for ST. For our sample, 4 hours/day was the cutoff associated with the worst class, but
we did not perform biochemical data, such as lipid, glycemic, and inflammatory profiles, that could
support further inferences. Our results corroborate the study developed by Rey-Lopez et al.** in
which a sample of 2,200 students had their physical activity and ST self-reported. It was found
that 4 hours/day of ST based on time spent watching TV was a significant predictor of the
probability of being obese, after adjusting for physical activity*4. These studies are not alone in
pointing out that the majority of students exceed the 2-hours/day limit of ST** . For the
recommendation to be followed, it must be reachable. In this context, future studies should look
for the applicability of this recommendation, taking into account the new technology era we live

in.
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“High Risk™ class also showed a higher SB on weekend days (median = 12 hours/day) than
the other classes. This result is consistent with the students’ weekly routine. Students participating
in this study attend high school classes along with technical education, every weekday, from 7:30
am to 4:50 pm. That is, during the weekday, their routine is similar for most of their daytime, with
the predominance of activities based on SB. During the weekend, they do not have a strict schedule
to follow and are free to participate in different types and intensities of activities. The difference
in physical activity and SB patterns between week and weekend days have been previously
reported®®. This difference must be more true for students enrolled in a full-time school. We
speculate that, if the IPAQ measured physical activity according to week and weekend days, it
would be possible to find a greater MVVPA on the weekend. Interventions targeting this class should
not only promote changes in lifestyle behaviors (such as MVPA and SB) but also make them aware
of their health risks during adolescence and adulthood.

Overall, the results found for the “Moderate Risk” and “High Risk” classes should not be
overlooked. The harmful health condition presented in these classes is a public health concern
since these conditions tended to track into adulthood®. Promoting healthy choices is a key factor
in the fight against cardiometabolic risk factors, mainly in students. As such, schools appear as an
appropriate place to promote this type of knowledge. The intervention potential is even greater in
full-time schools. Students enrolled in this type of school spend more of their awake time in this
environment than with their family. Therefore, interventions in this environment should focus on
identifying who is at high risk, their living conditions, and lifestyle to tailor strategies to their needs
to foment the adoption of healthy choices.

Male students were more prevalent in the extreme classes (“Low Risk™ and “High Risk”),
while females were more frequent in the intermediate class (“Moderate Risk”). The
cardiometabolic profile for each sex revealed similar trends for “Low Risk” and “High Risk”
classes. For the “Low Risk” class, the main difference between sex was related to BF%. Girls
presented a greater prevalence of excess BF% than boys. Meanwhile, males had more prevalence
of high BP than females in the “High Risk” class. “Moderate Risk” class was the most different
between the sexes. For boys, the two most concerning risk factors were BMI and BF%, and for
girls, it was WHtR and BP. This detailing per sex can provide helpful sources for the

implementation of strategies to control the cardiometabolic risk factors according to the preference
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of each sex. By addressing physical activity, one of the aspects related to the prevention of CD risk
factors in adolescence, James et al.*® showed a gap between what type of activities are provided
and what students want to do. A key finding in this study was the different qualities valued by girls
in comparison to boys. The enjoyment and socialization aspects of the activity play an important
role in girls’ engagement, which is not true for boys. Together, these findings reinforce the need
for taking into account the preferences of boys and girls in the development of successful
interventions.

Strengths of the study include its originality, a sample from 6 different cities in Brazil
representing different environmental conditions, and the application of an emerging statistical
approach recently introduced in the epidemiology of physical activity and health — the LCA - to
identify classes of CD risk factors based on BMI, BF%, WC, WHtR and BP. We highlight that the
model was based on measures easy to perform and with low cost, a methodology that can be
replicated regardless of the financial limitation, to estimate profiles of CD risk factors, increasing
its ecological validity. However, this study has some limitations. The study has a cross-sectional
design and cannot inform about the development and determinants of these patterns. Besides, part
of the variables was based on self-report, which is subject to bias. Due to a methodological
limitation intrinsic to the questionnaire, MVVPA was assessed as total duration, regardless of the
frequency. This study is also limited by the dichotomization of the variables that may have led to
some loss of information. In addition, parents’ health history could have helped to explain the

resulting cardiometabolic profiles of the students.

Conclusions

In conclusion, cardiometabolic risk factors were classified into three latent classes based
on anthropometric and clinical indexes (BMI, BF%, WC, WHtR, and BP). According to LCA,
approximately 21% of the students presented three or more CD risk factors. The prevalence of the
classes was affected by sex and high ST. “Low Risk” class had a greater time spent in MVPA than
the “Moderate Risk” class, whereas the “High Risk” class had a higher SB time on weekend days
than the other classes. Participants presented different patterns of the CD risk factors according to

seX. Girls were more likely to belong to the “Moderate Risk™ class, while boys were more prevalent
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in the other two classes. Our findings may help to tailor successful interventions specific to sex

and risk level to combat CD risk factors in adolescence.

Supplementary Materials

S1 Table 4. Characteristics of the sample.

Male Female Total
(n=180) (n=169) (N=349)

Age group

15-16 114 (63.33%) 117 (69.23%) 231 (66.19%)

17 -18 66 (36.67%) 52 (30.77%) 118 (33.81%)
Grade

10th 73 (40.56%) 73 (43.20%) 146 (41.83%)

11th 60 (33.33%) 54 (31.95%) 114 (32.67%)

12th 47 (26.11%) 42 (24.85%) 89 (25.50%)

Socioeconomic Status

Wealthy (classes A and B1) 62 (34.44%) 47 (27.81) 109 (31.23%)

Middle (classes B2 and C1) 102 (56.67%) 106 (62.72%) 208 (59.60%)

Lower (classes C2 and D-E) 16 (8.89%) 16 (9.47%) 32 (9.17%)
BMI

Eutrophic 143 (79.44%) 136 (80.47%) 279 (79.94%)

Overweight 37 (20.56%) 33 (19.53%) 70 (20.06%)
BF%

Adequate 132 (73.33%) 74 (43.79%) 206 (59.03%)

High 48 (26.67%) 95 (56.21%) 143 (40.97%)
wC

Adequate (< 88.45 cm) 156 (86.67%) 158 (93.49%) 314 (89.97%)

High 24 (13.33%) 11 (6.51%) 35 (10.03%)
WtHR

Adequate 154 (85.56%0) 137 (81.07%) 291 (83.38%)

High 26 (14.44%) 32 (18.93%) 58 (16.62%)

(to be continued)
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Male Female Total

BP

Adequate 147 (81.67%) 163 (96.45%) 310 (88.83%)

High 33 (18.33%) 6 (3.55%) 39 (11.17%)
MVPA

Adequate (>420 min/week) 45 (25%) 23 (13.61%) 68 (19.48%)

Low 135 (75%) 146 (86.39%) 281 (80.52%)
SB

Adequate (<769.28 min/day) 135 (75%) 127 (75.15%) 262 (75.07%)

High 45 (25%) 42 (24.85%) 87 (24.93%)

Sleep duration

Adequate (8 — 10 h/day) 38 (21.11%) 30 (17.75%) 68 (19.48%)

Low 142 (78.89%) 139 (82.25%) 281 (80.52%)
ST

Adequate (<4 h/day) 8 (4.44%) 9 (5.33%) 17 (4.87%)

High 172 (95.56%) 160 (94.67%) 332 (95.13%)

Abbreviations: BMI, body mass index; BF%, body fat percentage; WC, waist circumference;
WIHR, waist to height ratio; BP, blood pressure; MVPA, moderate-to-vigorous physical activity;
SB, sedentary behavior; SD, sleep duration; ST, screen time; min, minutes; h, hours; cm,
centimeters.
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S2 Figure 4 - Prevalence of the Latent Classes associated with the cardiometabolic disease risk
factors according to the sex. Fisher’s Exact Test p-value: <0.001.
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5.3 ARTIGO ORIGINAL 3: Time-use movement behaviors are associated with scores of

depression/anxiety among adolescents: a compositional data analysis.

Abstract

Sleep, sedentary behavior (SB), light physical activity (LPA), and moderate-to-vigorous physical
activity (MVPA) constitute the full range of possible movement behaviors within the finite 24-h
period. The purposes of this study were to examine the association between movement behaviors
and scores of depression/anxiety among adolescents and to determine the difference in
depression/anxiety associated with reallocating time between different movement behaviors. This
cross-sectional study included 217 Brazilian adolescents (15 to 18 years old, 49.3% female).
Adolescents wore an accelerometer for one week to assess the four movement behaviors. The
depression/anxiety score was calculated by factor analysis using the 12-item General Health
Questionnaire. Compositional data analyses were used to examine the association between
movement behavior and the depression/anxiety score. Compositional isotemporal substitution
models estimated the change in depression/anxiety score associated with reallocating 10, 30, and
60 min between movement behaviors. The composition of movement behaviors was significantly
associated with depression/anxiety scores (p < 0.05). Replacing time from SB to LPA improved
the anxiety/depression score, while the inverse increased this score. Replacing time of LPA with
MVPA worsened the anxiety/depression score. The 24-h time distribution of the day may play a
crucial role in mental health. Compositions with more time spent in LPA at the expense of less SB
may improve scores of depression/anxiety. Holistic interventions including the full range of
movement behaviors may be a gateway to reduce the levels of depression/anxiety in adolescence.
Keywords: Adolescents. 24-hour time-use. Accelerometry. Depression. Anxiety. Compositional
Data Analysis.

Introduction

Sedentary behavior (SB) and physical activity have been associated with mental health.
Among adolescents, previous studies have shown a positive association between SB and
depression/anxiety levels® 2, while moderate-to-vigorous physical activity (MVPA) appears to be

negatively associated with it3. However, the studies in which these findings are based on consider
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movement behaviors as independent variables, when in fact, time spent in one movement behavior
is intrinsically codependent of time spent on, at least, another movement*®. That is, only one
movement behavior can be done at a given time, so changes in the time spent in one movement
behavior (e.g. MVPA) can only occur by changing one or more of the other behaviors*®.

The finite 24-h period of the day can only be composed of a limited number of movement
behaviors that include SB, MVPA, light physical activity (LPA), and sleep> "% These full range
of possible movement behaviors are compositional data in nature once the fixed amount of time
of the day (24-h) establishes a perfect multi-collinearity among them” 8. Compositional data
analysis has been applied in a few studies to properly evaluate this type of data and to overcome
the limitation of the traditional statistics approaches*® & (e.g. linear regression). This statistical
technic express movement behaviors relative to the others through isometric log-ratio (ilr)
coordinates!!, so that they can be interpreted together as codependents.

To date, just a limited number of studies have applied this statistical approach among
adolescents?4, These previous studies have involved a range of health indicators, such as body
mass index (BMI), cardiometabolic biomarkers, and blood pressure!?4. However, to our
knowledge, no study has applied compositional data analysis to evaluate the association between
time spent in movement behaviors and signs of depression/anxiety in adolescents. In fact, just one
study, conducted by Cruz et al.'® among adults evaluated depression symptoms through this
statistical method. Their results confirmed the positive association between SB and depression
symptoms and pointed out that promoting sleep and MVPA may be helpful to reduce these
symptoms?®.

Understanding the association between time spent in movement behaviors and
depression/anxiety can help to tailor more integrative and effective interventions to prevent and/or
reduce mental impairment among this population. This study, therefore, aimed to examine: 1) the
associations between time spent in the four possible movement behavior (sleep, SB, LPA, and
MVPA) within the finite time of 24-h day and scores of depression/anxiety; and 2) how
reallocations of time between these movement behaviors were associated with the

depression/anxiety scores.
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Materials and methods
Participants

This was a cross-sectional study, carried out between March and September 2018 with a
random and representative sample of adolescents enrolled in the technical high school of the
Federal Institute of Education, Science and Technology of Triangulo Mineiro, Ituiutaba Campus,
Minas Gerais, Brazil. The study protocol was conducted according to the Declaration of Helsinki
and was approved by the Human Research Ethics Committee of the Federal University of Vigosa,
under the decision number 74104217.3.0000.5153. Before conducting any measures, all of the
adolescents provided written assent while parents or legal guardians of adolescents under 18 years
provided written consent for participation in the study.

To calculate the sample size, we used a specific formula for cross-sectional studies
contained in the Epilnfo software, version 7.2.2.16 (Georgia, United States). We set the population
size at 471, which was the total number of students enrolled in the Institute high school grades at
the end of 2017. The prevalence of mental disorder was established at 33.6% considering its
prevalence in Brazilian adolescents between 15 and 17 years old*®. We adopted an acceptable error
of 5%, and a confidence level of 95%. From these settings, we found a minimum sample size of
198 adolescents. We increased the sample size by 10% (20 adolescents) to recover possible losses,
making up a total sample size of 218 adolescents. The sample was obtained through simple random
sampling. Participants were representative of the grade and sex of the students attending the
Institute. Details on data collection and inclusion/exclusion criteria have been published

elsewhere?’.

Movement behaviors: physical activity and sedentary behavior

Briefly, the movement behaviors of sleep, SB, LPA, and MVPA were measured and
analyzed by the GT3X accelerometer (ActiGraph Corp, Pensacola, FL, USA) and ActiLife
software (version 6.13.4, ActiGraph Corp, Pensacola, FL, USA), respectively. Adolescents wore
the monitors on their right hip on an elastic belt for 8 consecutive days, including during sleep at
night. Non-wear time was defined as consecutive zero counts/min that lasted for at least 20-min.
To be included in the analysis, participants were required to reach a minimum of 10 h.day* of

“wear time” (without considering the sleep) for at least 6 days a week, including at least 1 weekend
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day. To calculate the average sleep time, we evaluated daily graphs, inclinometer data, and
converted these data into a Microsoft Excel comma-separated values (.csv) file. These bed/wake
times were used to create subject log diaries and to estimate sleep per night. The cut-points
proposed by Romanzini et al.'8, specifically developed on Brazilian adolescents were used to
classify MVPA, LPA, and SB. The average time per day of sleep, SB, LPA, and MVPA was
calculated. Time spent in each behavior was summed and normalized to proportion of the total
time, which amounted to 1°. Detailed methods regarding accelerometer setting and usage are

available elsewherel’.

Mental Health Indicator

To assess depression/anxiety, we used the Portuguese version of the 12-item General
Health Questionnaire (GHQ-12)*°, validated for application in Brazilian adolescents?. It is a self-
report instrument based on the last few weeks, suitable for screening anxiety/depression and social
dysfunction?-?*, Each question has four possible answers to describe the presence and intensity of
the mental disorder: “not at all”, “no more than usual”, “somewhat more than usual”, and “much
more than usual”. To quantify the scale, we applied the “GHQ method” (0-0-1-1)?°, with the total
scoring system ranging from 0 to 12. Thus, the first two answers describe a normal mental state
and were coded as "0". The last two responses indicate an altered mental status and were coded as
"1". We calculated the GHQ-12 total punctuation, with higher punctuations indicating a worse
mental health status.

Covariates

Adolescents reported sociodemographic characteristics of sex, age, and socioeconomic
status (SES). SES was measured through a specific questionnaire proposed by the Brazilian
Association of Survey Companies?®. The questionnaire assigns different scores based on residence
characteristics and the educational level of the household head. The score ranges from 0 to 100
points, with higher scores representing a better financial status.

Adolescents’ weight (kg) and height (cm) were measured by a digital scale (Plenna®, S30
Paulo, Brazil) and a portable stadiometer (Sanny Medical®, Sdo Paulo, Brazil), according to

Lohman et al. (1988)%". Adolescents were barefoot, wore light clothes, and removed any
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ornaments. BMI was calculated through the formula (weight (kg)/height (m)?). BMI was classified
by z-score, according to sex and age?®.

Statistical Analysis

The analyses were performed in the R Statistical Software system (version 3.6.3) and the
alpha level was set at 0.05. Descriptive statistics (medians and percentiles) were calculated to
describe the participants' characteristics.

To assess the GHQ-12 reliability, which is a measure of the internal consistency, we used
the Cronbach’s a. A coefficient higher than 0.7 indicated good reliability?®. The Kaiser-Meyer-
Olkin (KMO) test measured the adequacy of the dataset to perform factor analysis. A value higher
than 0.7 indicated the suitability of the dataset®*. The factor structure of the GHQ-12 was evaluated
by factor analysis. The number of factors was based on the eigenvalue > 1.0 and on the examination
of the scree test. Oblique rotation was applied to extract the factor structure. Factor analysis was
conducted in R with phych package.

Analyses included the covariates sex, age, and SES. Compositional analysis was conducted
in the R packages compositions and robcompositions. Compositional descriptive statistics of
geometric means and variation matrix were calculated for the movement behaviors. The geometric
mean is a method to assess the central tendency of the composition after the movement behaviors
have been normalized to sum 1440 min (total number of minutes in a day)®. The variation matrix
describes the dispersion and was derived by calculating the variation of the logarithms of all
possible pair-wise ratios (e.g., variation of In(SB/LPA)). Lower values (close to zero) indicates
that the time spent between the two movement behaviors were highly co-dependent®.

Participants’ compositional movement behaviors were expressed as three ilr coordinates
including (1) sleep: SB; (2) LPA: the geometric mean of sleep and SB; and (3) MVPA: the
geometric mean of sleep, SB, and LPA3L, This approach enables all the four movement behaviors
(sleep, SB, LPA, and MVPA) to act as the independent variable while considering the relative time
spent in the other behaviors®. These ilr coordinates were used as exposure variables in the multiple
linear regression models to verify their association with the GHQ-12 factors (outcome).
Compositional isotemporal substitution analysis considered the coefficients from the count part of

the model® to estimate the expected change in the factors’ scores derived from GHQ-12 due to the
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reallocation of 10, 30, and 60 min for all possible combination between sleep, SB, LPA, and
MVPA.

Results

In total, 228 adolescents completed the survey, but 11 were removed from the sample for
not using the accelerometer appropriately. Therefore, the sample comprised 217 adolescents, of
which 49.3% were female. The majority of the adolescents (80.65%) wore the accelerometer for
7 days, while the remaining wore it for 6 days. Mean accelerometer usage time was 1376 min (22

hours and 56 minutes). Table 1 shows the sample’s characteristics.

Table 1. Descriptive statistics.

Variables Male (n = 110) Female (n= 107) Total (N = 217)
Age (years) 16.0 (15.0 — 17.0) 16.0 (15.0 — 17.0) 16.0 (15.0 — 17.0)
BMI (kg/m?) 21.4 (19.4 - 24.9) 21.0 (19.0 — 23.5) 21.2 (19.2 — 24.5)
SES (points) 32.0 (27.8 - 39.3) 31.0 (24.0 - 35.0) 32.0 (26.0 - 37.0)
12-GHQ (points) 3.0 (1.0-7.3) 7.0 (4.0 - 10.0) 5.0 (3.0 - 9.0)

Data are presented as median (25th percentile — 75th percentile). Abbreviations: BMI, body mass
index; SES, socioeconomic status; 12-GHQ, 12-item General Health Questionnaire.

Factor Analysis

The GHQ-12 Cronbach’s a was 0.87, indicating a good internal consistency. The KMO
value of 0.89 confirms that the dataset supported the performance of the analysis. Results identified
two factors, accounting for 62.1% of the total variance. Factor 1 was defined by seven questions
related to anxiety/depression (questions 3, 4, 8, 9, 10, 11, and 12). Factor 2 included five questions
related to social dysfunction (questions 1, 2, 5, 6, and 7). Factor loadings are presented in
Supplementary material 1. Only Factor 1 score (anxiety/depression) was associated with the
composition of movement behaviors and included in the regression models and used for

compositional isotemporal substitutions.
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Compositional Analysis

Geometric means of the movement behavior and corresponding % of the 24-h, after
normalizing them to 1440 min/day, are shown in Table 2. In the full sample, the compositional
means indicated that more than half of the day was spent in SB (55.4%), followed by sleep (30.3%),
LPA (10.5%), and MPVA (3.7%). Supplementary material 2 shows the contribution of the

movement behavior over 24 hours.

Table 2. Geometric means for movement behaviors.

Movement Behavior Min/day % of 24-h
Sleep 436.4 30.3
SB 798.4 55.4
LPA 152.4 10.5
MVPA 52.8 3.7

Movement behaviors were normalized to 1440 min. Abbreviations: SB, sedentary behavior; LPA,
light physical activity; MVPA, moderate-to-vigorous physical activity.

Table 3 presents the pair-wise log-ratio variation matrix between each movement behavior.
Sleep and SB presented the highest co-dependency (0.03), followed by sleep and LPA (0.08), and
by SB and LPA (0.08). The lowest levels of co-dependency were observed between MVPA and
sleep (0.19), and MVVPA and SB (0.18).

Table 3. Pair-wise log-ratio variation matrix for the movement behaviors.

Movement Behavior Sleep SB LPA MVPA
Sleep 0.00 0.03 0.08 0.19
SB 0.03 0.00 0.08 0.18
LPA 0.08 0.08 0.00 0.09
MVPA 0.19 0.18 0.09 0.00

Abbreviations: SB, sedentary behavior; LPA, light physical activity; MVPA, moderate-to-
vigorous physical activity.
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Multiple Linear Regression Models

Movement behavior composition (p < 0.05) and sex (p < 0.001) were associated with the
anxiety/depression score. After adjusting for sex, age, and SES, the proportion of time spent in SB
(0.925, p < 0.05) and LPA (-0.887, p < 0.05) remained associated with the anxiety/depression

score. The proportion of time spent in sleep and MVPA were not associated with the score.

Compositional Isotemporal Substitutions

Table 4 shows the significative results of the compositional isotemporal substitutions for
reallocations of 10, 30, and 60 min between two specific movement behaviors. Replacing 10, 30,
and 60 min from SB to LPA reduced the anxiety/depression score by 0.06, 0.17, and 0.32,
respectively. Besides that, reallocating 10, 30, and 60 min from LPA to SB increased the
anxiety/depression score by 0.06, 0.20, and 0.44, respectively. Finally, replacing 10, 30, and 60
min of LPA with MVPA resulted in an increase of 0.12, 0.35, and 0.69 on the anxiety/depression
score, respectively. All other possible alternatives for reallocating time between movement

behavior were not significant.

Table 4. Predicted changes in the anxiety/depression score associated with the reallocation of 10,
30, and 60 min between movement behaviors.

| 10 min 1 10 min Anxiety/depression score (95% CI)
SB LPA -0.06 (-0.10, -0.01)
LPA SB 0.06 (0.01, 0.11)
LPA MVPA 0.12 (0.008, 0.24)
! 30 min 1 30 min

SB LPA -0.17 (-0.30, -0.03)
LPA SB 0.20 (0.04, 0.36)
LPA MVPA 0.35(0.03, 0.67)
1 60 min 1 60 min

SB LPA -0.32 (-0.57, -0.06)
LPA SB 0.44 (0.08, 0.81)
LPA MVPA 0.69 (0.06, 1.32)

Abbreviations: SB, sedentary behavior; LPA, light physical activity; MVPA, moderate-to-
vigorous physical activity. All analyses were adjusted for sex, age, and SES.
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Discussion

To our knowledge, this is the first study to carry out a compositional data analysis approach
to verify the association between movement behaviors within the 24-h period of the day and scores
of depression/anxiety in adolescents, as well as to estimate the impact of replacing time between
behaviors through compositional isotemporal substitution. The movement behavior composition
was associated with the depression/anxiety score, which suggests the critical importance of the 24-
h time distribution to mental health during adolescence. Collectively, our findings indicate the
benefits of reallocating time away from SB to LPA. In fact, this result adds evidence and extend
the emerging literature based on compositional analysis by demonstrating that the substitution of
a minimum amount of time as little as 10 minutes of the day from SB to LPA is enough to optimize
mental health. These results can have a crucial implication in public health messages regarding
depression/anxiety to encourage adolescents to start a behavioral shift by sitting less and moving
more through light-intensity activities. Besides that, we reinforce the need for a holistic
intervention approach, targeting the full range of possible movement behaviors on a day, instead
of a single one (e.g., MVPA)® 7  to improve mental health in adolescents. Also, our results
confirmed previous studies that identified the two factors structure of the GHQ-12, comprising the
depression/anxiety and the social dysfunction factors?'-2 32,

A growing body of evidence has suggested the detrimental effects of the SB on
depression/anxiety scores among adolescents 2. Our results extended the literature by
demonstrating that reallocating time spent in SB to LPA was beneficially associated with
depression/anxiety in adolescents. By applying a statistical approach that considers the finite time
of the day (24-h), the results highlighted that a change in a minimum amount of 10 minutes per
day is already enough to promote mental health. These results suggested that even small
proportions of the day are crucial to improve mental health in adolescence. It is noteworthy that
better results in the score can be achieved with the replacement of longer proportions of time (30
and 60 minutes). In addition, little is known about the association between LPA and
depression/anxiety. The scarcity of these data must reflect the difficulty of measuring LPA, which
can only be accurately assessed using an objective method (e.g. accelerometry)®. These results

have a practical relevance as they suggest that future interventions should focus on promoting LPA
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to replace SB. LPA should be understood as the gateway for the adolescent to be regularly involved
in some type of activity that can positively affect their levels of depression/anxiety.

Another important finding related to the reallocation of time between SB and LPA is the
asymmetry of the results. These asymmetric relationships are in line with previous studies
involving compositional isotemporal substitution> % °, and can only be observed by applying this
statistical approach®. For example, replacing 60 min from SB with LPA reduced by 0.32 the
depression/anxiety score, while the inverse increased this score by 0.44. These patterns of
asymmetry were observed for all the substitutions between SB and LPA, independently of the
amount of time involved. That is, the detrimental effects of a time reduction in LPA are greater
than the estimated beneficial results that occur from its increase. A possible explanation for this
fact relies on the distribution of time among the movement behaviors within the 24-h®. Considering
our sample, reallocating 60 minutes from LPA represents approximately 40% of this movement
behavior while reallocating 60 minutes from SB only represents 7.5%. Therefore, any reallocation
from LPA constitutes a substantial proportion of its time, which is not true for the SB. Together,
these results reinforce the need for interventions that, at least, promote the maintenance of the LPA
levels for reducing depression/anxiety scores.

Although most of the research has shown the benefits of MVVPA on depression/anxiety
levels® 3435 in the present study we found that replacing time from LPA to MVPA was associated
with higher depression/anxiety scores. To better interpret this result, we believe that it is necessary
to understand the context in which the study subjects live. The adolescents included in this study
spend more than 9 hours (from 7:30 am to 4:50 pm) of their weekdays in the school and take high
school classes along with technical education. One of the technical courses included in the Institute
curriculum is agriculture, which demands a high physical effort from the students. Besides that,
part of our sample lives in and works on farms, where work can also be exhaustive. Considering
that, we hypothesize that the relationship between MVPA and depression/anxiety scores may be
moderated by the context in which this activity happens. In line with that, Dumuid et al.® evaluated
the association between quality of life and movement behavior composition of 5855 children aged
9-11 from countries with different human development indexes. The results showed that children
from countries of higher human development index had higher associations between quality of life

and MVPA than children from the other countries®. To explain the results, it was speculated that



135

the MVPA performed by children from countries of low development may be predominantly
related to work, household chores, or active transport®. Together, these results suggested that the
type of MVVPA in which the adolescent is involved appears to play a critical role in different aspects
of mental health.

Strengths of this study include the objective measurement of adolescents’ movement
behaviors, the use of an accelerometer cut-point developed with Brazilian adolescents, and the
compositional data analysis. This approach allowed us to take into account the co-dependence
relationship among the four possible movement behaviors within a finite 24-h day. Another
strength that gives reliability to the results is the high adherence of the participants to the protocol,
considering the non-wear time of 20 minutes and the fact that most of the adolescents wore the
accelerometer 7 days for approximately 23 hours per day on average. Nonetheless, the study has
some limitations. Although our analyzes were theoretically guided, using a compositional
approach and comparing subjects with similar age, sex and socioeconomic background in a
multiple regression framework, the cross-sectional nature of the data precludes us from making
more rigorous causal inferences. Additionally, the accelerometer was not used during water-based
activities (e.g., swimming), which could have underestimated light and moderate-to-vigorous

physical activities.

Conclusion

Compositional data analysis is a novel integrated approach to examine the association
between co-dependent movement behaviors within 24-h and health indicators. The movement
behavior distribution of the day was found to be associated with depression/anxiety scores among
adolescents. The amount of time spent in SB relative to the other movement behaviors was
detrimentally associated with the depression/anxiety scores, while time spent in LPA was
beneficially associated with it, in adolescents. Replacing as little as 10 minutes of SB with LPA
may have a positive implication for mental health in adolescents, while the opposite may occur
when LPA is replaced with MVPA. Considering that this is the first study to determine the
association between movement behaviors over 24-h and depression/anxiety in adolescents, future
research is needed to draw firm conclusions. We also suggest that longitudinal and experimental

studies may provide further insights into the associations. Finally, qualitative data should be
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investigated to better understand the determinants related to the 24-h movement behavior

distribution among adolescents.

Supplementary Materials

S1 Table 5. Factor loading of the GHQ-12 questions.

Factor 1 Factor 2
(Anxiety/Depression) (Social Dysfunction)
1. Able to concentrate 0.6
2. Lost sleep over worry 0.8
3. Play useful part in things 0.9
4. Capable of making decisions 0.5
5. Constantly under strain 0.7
6. Could not overcome difficulties 0.5
7. Enjoy day-to-day activities 0.6
8. Face up to problems 0.6
9. Feeling unhappy and depressed 0.7
10. Loss of self-confidence 0.7
11. Thinking of self as worthless 0.8
12. Feeling reasonably happy 0.6
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S2 Figure 1 - Distribution of the 24-h period of the day among the four possible movement
behaviors.

Geometric means for movement behaviors in 24 h

nSB =SD = LPA ~ MVPA

Abbreviations: SB, sedentary behavior; SD, sleep duration; LPA, light physical activity; MVPA,
moderate-to-vigorous physical activity.
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6 CONCLUSOES

Esta tese teve como objetivo geral verificar a associagdo entre comportamentos de
movimento e indicadores de saude fisica e mental por meio de abordagens integrativas em
adolescentes. Os resultados encontrados confirmam o periodo da adolescéncia como uma fase de
risco para adocdo de habitos prejudiciais a satde, bem como para o desenvolvimento de fatores de
risco para doencas cronicas ndo transmissiveis e transtornos mentais comuns.

A avaliacdo de classes comportamentais baseadas em diferentes dominios da atividade
fisica (AF) e do comportamento sedentario (CS) identificou trés classes de estilo de vida: “Ativo
e ndo-sedentario”, “Inativo e ndo-sedentario” e “Inativo e sedentario”. A maioria dos adolescentes
foram incluidos nas classes com os piores parametros, caracterizados principalmente pelo baixo
nivel de atividade. A classe “Inativa ¢ sedentaria” apresentou maiores escores de transtorno mental
comum (TMC) quando comparada a classe “Ativa e ndo-sedentaria”. O estudo reforca a premissa
de que adolescentes do sexo feminino sdo mais inativas do que adolescentes do sexo masculino,
uma vez que apresentaram maior probabilidade de pertencerem a pior classe encontrada no estudo
(“Inativa e sedentéria”). Adicionalmente, adolescentes que apresentaram sinais de TMC tiveram
maior probabilidade de pertencerem a classe “Inativa e nao-sedentaria”. A analise de interagdes
entre sexo e sinais de TMC revelaram que meninas com sinais de TMC tinham mais chances de
pertencerem a classe “Inativa e sedentaria”, quando comparada a classe “Ativa e ndo-sedentaria”.

De forma semelhante, a avaliagdo de classes relacionadas a fatores de risco para doencas
cardiometabdlicas também identificou trés classes, incluindo “Risco baixo”, “Risco moderado” e
“Risco elevado”. Aproximadamente 80% dos adolescentes foram incluidos na classe “Risco
baixo”. Entretanto, até mesmo nessa classe, tida como a mais saudavel do estudo, mais de 20%
apresentaram probabilidade de ter o percentual de gordura corporal elevado. Adolescentes do sexo
feminino apresentaram mais chances de pertencerem a classe “Risco moderado”, enquanto
adolescentes do sexo masculino tiveram maior probabilidade de pertencerem as demais classes.
Adolescentes com tempo de tela superior a 4 horas diarias apresentaram maiores chances de
pertencerem a classe “Risco elevado”. Adolescentes incluidos na classe “Risco baixo”
apresentaram maior tempo em AF moderada a vigorosa (AFMV) por semana quando comparados

a classe “Risco moderado”. Por outro lado, adolescentes da classe “Risco elevado” exibiram maior
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CS durante o final de semana quando comparados as demais classes. Classes de risco
cardiometabdlico de acordo com o sexo evidenciaram as diferengas na prevaléncia dos fatores de
risco entre meninos e meninas.

Por fim, a analise composicional dos dados descreveu um panorama do dia medio dos
adolescentes evidenciando que mais da metade do dia é destinado a atividades sedentérias,
enquanto aproximadamente 15% é despendido em atividades de intensidades leve e moderada a
vigorosa. A analise ainda indicou a associagdo entre a composicdo de comportamentos de
movimento realizados em 24 horas e 0s escores de depressao/ansiedade. A substitui¢do de 10, 30
e 60 minutos do tempo em CS para AF leve (AFL) melhorou os escores de depressao/ansiedade,
enquanto o oposto piorou estes escores. A substituicdo de tempo de AFL para AFMV piorou 0s
escores de depressao.

Os resultados encontrados evidenciam 0s prejuizos ocasionados pelo excessivo tempo em
CS a saude fisica e mental de adolescentes, enquanto destacam o papel crucial da AF na promogéo
da satde, mesmo que em intensidade leve. Nesse contexto a AFL pode ser entendida como uma
porta de entrada para o adolescente vencer as forgas que os fazem mover-se menos e sentar-se
mais.

A tese ainda evidencia a necessidade de elaboracdo de recomendacGes e intervencdes
holisticas direcionadas as especificidades desta populacdo e que abordem uma ampla gama de
comportamentos relacionados ao estilo de vida. Promogdo de AFMV, valorizagdo do sono
apropriado, inclusdo de AFL a vida cotidiana, bem como a discussédo sobre os efeitos deletérios do
tempo em CS e tempo de tela sdo alternativas validas que podem ser eficientes para promocéo de

salde fisica e mental entre adolescentes.
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7 CONSIDERACOES FINAIS

A literatura tem sido consistente ao relatar associagdes positivas entre o estilo de vida ativo
e os indicadores de saude, bem como ao descrever 0s prejuizos associados ao excessivo tempo em
comportamento sedentario (CS), principalmente baseado no tempo de tela (TT). Entretanto, apesar
dos consistentes achados e das recomendacdes de salde publica, resultados de pesquisas em todo
o mundo evidenciam que nos — pesquisadores da epidemiologia da atividade fisica (AF) e do CS
— temos sido derrotados constantemente pelas inumeras forgas que fazem com que a populagéo
sente-se mais e mova-se menos, bem como pela falta de politicas publicas consistentes que
promovam 0 acesso a praticas saudaveis, para além da divulgacdo de seus beneficios.

Os achados do presente estudo podem contribuir para reflexdes tedricas que conduzam a
alternativas eficientes para promoc¢do de habitos saudaveis no cotidiano de adolescentes.
Inicialmente é valido destacar que, recomendacbes e intervencGes que abranjam 0s
comportamentos de movimento incluindo sono, CS, AF leve (AFL) e AF moderada a vigorosa
(AFMV) sejam pensadas de forma holistica. Dessa forma, s&o sugeridos estudos de base
populacional que sejam Uteis na elaboracdo de recomendagfes de tempo em CS e AFL. O
rastreamento desses comportamentos poderia fornecer uma recomendacdo didria ampla, que por
exemplo aborde de 8 a 10 horas de sono, um minimo de 60 minutos de AFMV e os tempos
adequados em AFL e CS para adolescentes. Essa abordagem pode ser mais eficiente quando
comparada as recomendagOes direcionadas a apenas um comportamento (por exemplo: AFMV)
por considerar a importancia de todos os comportamentos acumulados durante o dia nos
indicadores de salde.

Os resultados desta tese também sugerem que recomendacfes e intervencBes para
promoc¢do de habitos saudaveis devem focar primariamente na reducdo do TT. Campanhas de
promoc&o da satde que abordem esse tema atingiriam a grande maioria dos adolescentes, uma vez
que apenas a minoria destes atende as recomendagdes de 2 horas didriasem TT. A reducdo de TT
pode abrir uma lacuna para varias possibilidades de comportamentos ativos em diferentes
intensidades que promovam bem-estar fisico e mental.

E vélido destacar que os resultados aqui apresentados levantam um questionamento sobre

a viabilidade da recomendacdo de 2 horas diarias em TT para adolescentes. A revolugdo
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tecnoldgica vivida nos ultimos anos favoreceu a introducdo e popularizacdo de novos
equipamentos com diferentes aplicativos e fungdes (por exemplo: smartphones e tablets), fato que
tém dificultado o alcance das recomendagOes de TT. Para ser seguida e eficiente, a recomendacéo
deve, inicialmente, ser factivel. Dessa forma, sdo sugeridos novos estudos que avaliem a
plausibilidade desta recomendacédo na sociedade contemporanea.

Ressalta-se ainda que recomendac@es e intervencfes de promog¢do de hébitos saudaveis
devam envolver diversas esferas da sociedade que cercam o adolescente, incluindo familia e a
escola. Pais e responsaveis devem agir com responsabilidade na imposicdo de limites diarios de
TT, tempo correto de sono e incentivo a pratica de atividades fisicas no cotidiano do adolescente.
Munir a familia como um todo com conhecimentos sobre os impactos do estilo de vida a salde,
que incluem os prejuizos associados ao CS, as recomendac6es sobre sono, AFMV e TT, bem como
os beneficios associados a AFL devem basear campanhas publicas inclusivas e eficientes. Dessa
forma, tratar a familia é preponderante para que qualquer recomendacdo ou intervencao seja
eficiente.

Além disso, o ambiente escolar constitui-se em um meio apropriado para empoderar 0s
adolescentes acerca de conhecimentos sobre estilo de vida e saude fisica e mental, uma vez que a
maioria dos adolescentes frequentam esse espaco. Seu potencial de intervencdo se torna ainda
maior em instituicGes de ensino integral, tais como as incluidas na presente tese, uma vez que 0s
adolescentes passam a maior parte de seu tempo de vigilia nesse contexto. Grupos de debate sobre
temas relacionados a salde, intervalos ativos e projetos de conscientizacdo sobre estilo de vida que
envolvam toda a comunidade académica sdo algumas das alternativas possiveis nesse ambiente.
Vale ainda destacar o papel impar que o profissional de educacéo fisica pode desempenhar como
mediador desse processo na escola. Para além de proporcionar a vivéncia da pratica esportiva,
conhecimentos sobre os beneficios da AF e estimulo a adesdo de comportamentos ativos; os
profissionais de educacao fisica inseridos no ambiente escolar podem, por meio de parcerias com
professores de outras disciplinas, como por exemplo biologia, integrar diferentes aspectos da satde
a fim de fomentar a adocao de escolhas saudaveis entre adolescentes.

Por fim, sugere-se que 0s temas abordados nessa tese, bem como temas relevantes a satde
do adolescente sejam divulgadas por meio da comunidade clinica local. Médicos, profissionais da

salde em constante contato com adolescentes e suas familias, possuem uma posicao privilegiada
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em termos de credibilidade e espaco para divulgar esses conhecimentos de saude publica. Por meio
de simples recomendacdes ou de conscientizacao de pais e responsaveis, esses profissionais podem
mediar modificacbes comportamentais de adolescentes que diminuam 0s riscos de

desenvolvimento de doencas crénicas nao transmissiveis.
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8 APENDICES

APENDICE A - Termo de Consentimento Livre e Esclarecido — Estudo Microrregional

INFORMAQ@ES AOS PARTICIPANTES E TERMO DE CONSENTIMENTO
LIVRE E ESCLARECIDO
Efeitos da atividade fisica habitual, comportamento sedentério e fatores associados sobre
marcadores cardiometabolicos em adolescentes

Contatos da equipe de pesquisa

Doutoranda: Fernanda Rocha de Faria — Tel.: (31) 99256-5516 /
e-mail: projetosaudedoadolescente@gmail.com

Professor Orientador: Paulo Roberto dos Santos Amorim — e-mail: pramorim@ufv.br

Descricéo

Vocé estd sendo convidado(a) a participar de um estudo que avalia o efeito de diversos
habitos relacionados a saude no desenvolvimento de fatores de risco cardiovascular. Esse estudo
tem como objetivo avaliar a atividade fisica habitual, comportamento sedentério, ingestdo
nutricional, composi¢do corporal, pressdo arterial, nivel socioeconémico, transtornos mentais
comuns e consumo de alcool e tabaco na determinagdo de fatores de risco cardiovascular em
adolescentes.

No decorrer da adolescéncia observa-se a adocao de habitos relacionados a satde, tais como
a pratica de atividade fisica, alimentacdo, consumo de bebidas alcodlicas e tabagismo. Tais
comportamentos estdo amplamente relacionados a fatores de risco para doencgas cronicas ndo
transmissiveis, cuja incidéncia e prevaléncia sdo crescentes em adolescentes na maioria dos paises
desenvolvidos e em desenvolvimento.

Para a realizacdo da pesquisa, 0 participante serd convidado a preencher 6 diferentes
questionarios: questionario de caracteristicas gerais, questionario internacional de atividade fisica,
questionario de frequéncia alimentar, critério de classificacdo econdmica, pesquisa global de satde
do estudante e questionario geral de satde. Além disso, sera avaliada a pressao arterial e coletadas
medidas antropométricas e de composicao corporal para verificar o percentual de gordura corporal.
Participacéo

Sua participacdo é voluntaria. Vocé pode desistir de participar a qualquer momento durante a
pesquisa sem nenhuma penalidade ou comentario.

Beneficios esperados

Este estudo objetiva aumentar o corpo de conhecimentos sobre a tematica atividade fisica
relacionada a saude. Os resultados desse estudo poderdo beneficiar os adolescentes envolvidos,
especialmente aqueles que apresentarem valores inadequados em uma ou mais variaveis avaliadas,
a fim de minimizar seus efeitos agravantes e potencializar os aspectos preventivos, sobretudo em
relacdo aos padrdes comportamentais. Por fim, espera-se detalhar o perfil dos alunos do ensino
médio integrado ao técnico a fim de estabelecer prioridades a serem trabalhadas em intervencdes no
contexto escolar, que promovam a adogdo de habitos saudaveis e qualidade de vida nessa populacéo.
Riscos
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N&o sera realizada nenhuma atividade que exponha o participante a riscos.
Confidencialidade

Todos os comentarios, respostas e dados mensurados serdo tratados confidencialmente. Os
nomes dos individuos ndo serdo divulgados em nenhuma situagdo, bem como os dados coletados serdo
analisados exclusivamente pelos pesquisadores envolvidos no estudo.
Termo de consentimento de participacao

NoOs gostariamos de pedir-lhe que assine o formulario de consentimento em anexo para
confirmar sua concordancia em participar.
Questdes / Informacdes sobre o0 projeto

Por favor, entre em contato com 0s membros da pesquisa acima nominados para a resolucéo
de qualquer davida ou se vocé desejar outras informacdes sobre o projeto.
Davidas ou reclamacdes a respeito da conduc¢édo do projeto

Esse projeto estd relacionado a Universidade Federal de Vigosa (UFV), uma instituicdo
compromissada com a integridade dos seus pesquisadores e com as condutas éticas dos projetos de
pesquisa. Este projeto foi aprovado pelo Comité de Etica em Pesquisas com Seres Humanos da UFV
sob o protocolo nimero 74104217.3.0000.5153, em 03/10/2017. Entretanto, se voceé tiver alguma
duvida ou reclamacdo sobre a conduta €tica desse projeto vocé pode contactar o Comité de pesquisa
da UFV pelo telefone (31) 3899-2492. O Comité de pesquisa ndo é conectado com o projeto de
pesquisa e pode facilitar a resolucao de seu problema de forma imparcial.

“ Termo de consentimento H

Efeitos da atividade fisica habitual, comportamento sedentério e fatores associados sobre
marcadores cardiometabolicos em adolescentes

Declaracgéo de consentimento
Assinando abaixo vocé esta indicando que vocé:

Leu e entendeu 0 documento informativo desse projeto;

Todas as questdes foram adequadamente respondidas;

Entendeu que se vocé tiver qualquer questdo adicional vocé pode contactar a equipe de pesquisa;
Entendeu que vocé é livre para desistir a qualquer momento, sem nenhuma penalidade;

Entendeu que vocé pode contactar o Comité de ética no telefone (31) 3899-2492 se voce tiver qualquer
preocupacao sobre a conduta ética desse projeto;

Concorda com a participacdo do seu filho(a) no projeto, ou para maiores de 18 anos, concorda
voluntariamente em participar da pesquisa.

Nome do Responsavel:
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Assinatura do Responsavel:

Cidade/Estado:

Telefone:

Data: / /
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APENDICE B — Termo de Consentimento Livre e Esclarecido — Estudo Institucional

INFORMACOES AOS PARTICIPANTES E TERMO DE CONSENTIMENTO
LIVRE E ESCLARECIDO
Efeitos da atividade fisica habitual, comportamento sedentério e fatores associados sobre
marcadores cardiometabolicos em adolescentes

Contato da equipe de pesquisa
Doutoranda: Fernanda Rocha de Faria — Tel.: (31) 99256-5516 /
e-mail: projetosaudedoadolescente@gmail.com
Professor Orientador: Paulo Roberto dos Santos Amorim — e-mail: pramorim@ufv.br

Descricéo

Vocé estd sendo convidado(a) a participar de um estudo que avalia o efeito de diversos
habitos relacionados a saude no desenvolvimento de fatores de risco cardiovascular. Esse estudo
tem como objetivo avaliar a atividade fisica habitual, comportamento sedentario, parametros
bioguimicos, ingestdo nutricional, composi¢do corporal, pressao arterial, nivel socioecondmico,
transtornos mentais comuns e consumo de alcool e tabaco na determinacdo de fatores de risco
cardiovascular em adolescentes.

No decorrer da adolescéncia observa-se a adogdo de habitos relacionados a satde, tais como
a pratica de atividade fisica, alimentacdo, consumo de bebidas alcodlicas e tabagismo. Tais
comportamentos estdo amplamente relacionados a fatores de risco para doencgas cronicas ndo
transmissiveis, cuja incidéncia e prevaléncia sdo crescentes em adolescentes na maioria dos paises
desenvolvidos e em desenvolvimento.

Para a realizacdo da pesquisa, 0 participante serd convidado a preencher 6 diferentes
questionarios: questionarios de caracteristicas gerais, questionario internacional de atividade
fisica, questionario de frequéncia alimentar, critério de classificacdo econdmica, pesquisa global
de saude do estudante e questionario geral de satde. Além disso, seréa avaliada a presséo arterial e
coletadas medidas antropométricas e de composicdo corporal para verificar o percentual de
gordura corporal. Para avaliacdo do nivel de atividade fisica vocé devera utilizar um dispositivo
durante dia e noite por 8 dias consecutivos, incluindo durante o final de semana.

Participacao

Sua participacao € voluntaria. VVocé pode desistir de participar a qualquer momento durante a
pesquisa sem nenhuma penalidade ou comentario.
Beneficios esperados

Este estudo objetiva aumentar o corpo de conhecimentos sobre a tematica atividade fisica
relacionada a satde. Os resultados desse estudo poderdo beneficiar os adolescentes envolvidos,
especialmente aqueles que apresentarem valores inadequados em uma ou mais variaveis avaliadas,
a fim de minimizar seus efeitos agravantes e potencializar os aspectos preventivos, sobretudo em
relacdo aos padrdes comportamentais. Por fim, espera-se detalhar o perfil dos alunos do ensino
médio integrado ao técnico a fim de estabelecer prioridades a serem trabalhadas em intervencées no
contexto escolar, que promovam a adog&o de habitos saudaveis e qualidade de vida nessa populagéo.
Riscos

N4o sera realizada nenhuma atividade que exponha o participante a riscos.
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Confidencialidade

Todos 0s comentérios, respostas e dados mensurados serdo tratados confidencialmente. Os
nomes dos individuos ndo serdo divulgados em nenhuma situacao, bem como os dados coletados serdo
analisados exclusivamente pelos pesquisadores envolvidos no estudo.
Termo de consentimento de participacao

No6s gostariamos de pedir-lhe que assine o formulério de consentimento em anexo, para
confirmar sua concordancia em participar.
Questdes / Informag0es sobre o0 projeto

Por favor, entre em contato com 0s membros da pesquisa acima nominados para a resolucéo
de qualquer davida ou se vocé desejar outras informacdes sobre o projeto.
Duvidas ou reclamac6es a respeito da conducéo do projeto

Esse projeto esta relacionado & Universidade Federal de Vigosa (UFV), uma instituigao
compromissada com a integridade dos seus pesquisadores e com as condutas éticas dos projetos de
pesquisa. Este projeto foi aprovado pelo Comité de Etica em Pesquisas com Seres Humanos da UFV
sob o protocolo nimero 74104217.3.0000.5153, em 03/10/2017. Entretanto, se vocé tiver alguma
davida ou reclamacéo sobre a conduta ética desse projeto vocé pode contactar o Comité de pesquisa
da UFV pelo telefone (31) 3899-2492. O Comité de pesquisa ndo é conectado com o projeto de
pesquisa e pode facilitar a resolucdo de seu problema de forma imparcial.

H Termo de consentimento H

Efeitos da atividade fisica habitual, comportamento sedentério e fatores associados sobre
marcadores cardiometabolicos em adolescentes

Declaracdo de consentimento

Assinando abaixo vocé esta indicando que vocé:

Leu e entendeu 0 documento informativo desse projeto;

Todas as questdes foram adequadamente respondidas;

Entendeu que se vocé tiver qualquer questdo adicional vocé pode contactar a equipe de pesquisa;
Entendeu que vocé é livre para desistir a qualquer momento, sem nenhuma penalidade;

Entendeu que vocé pode contactar o Comité de ética no telefone (31) 3899-2492 se voce tiver qualquer
preocupacao sobre a conduta ética desse projeto;

Concorda com a participacdo do seu filho(a) no projeto, ou para maiores de 18 anos, concorda
voluntariamente em participar da pesquisa.

Nome do Responsavel:
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Assinatura do Responsavel:

Cidade/Estado:

Telefone:

Data: / /
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APENDICE C — Termo de Assentimento Livre e Esclarecido

INFORMAGCOES AOS PARTICIPANTES E TERMO DE CONSENTIMENTO
LIVRE E ESCLARECIDO
Efeitos da atividade fisica habitual, comportamento sedentario e fatores associados sobre
marcadores cardiometabolicos em adolescentes

Contato da equipe de pesquisa
Doutoranda: Fernanda Rocha de Faria — Tel.: (31) 99256-5516 /
e-mail: projetosaudedoadolescente@gmail.com
Professor Orientador: Paulo Roberto dos Santos Amorim — e-mail: pramorim@ufv.br

Declaracao de participacdo do adolescente menor de 18 anos

Seus pais ou responsaveis deram permissao para que vocé esteja envolvido nesse projeto de
pesquisa. Essa sessdo do formulario é para obter sua concordancia em participar.

Assinando abaixo vocé esta indicando que o projeto lhe foi explicado numa linguagem que vocé
entendeu e que vocé concorda em participar.

Nome do adolescente:

Assinatura:

Data: / /
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APENDICE D — Rede Federal de Educacéo Profissional, Cientifica e Tecnoldgica

A Rede Federal de Educacéo Profissional, Cientifica e Tecnoldgica foi criada pela Lei n°
11.892, em 29 de Dezembro de 2008. A Rede Federal tem como finalidade oferecer educagio
profissional e tecnoldgica por meio de ensino, pesquisa e extensao, propiciando o desenvolvimento
a partir de uma visdo de sociedade inclusiva e democratica®. Dentre as metas estipuladas para a
Rede Federal, objetiva-se ministrar educacédo técnica de nivel médio, especialmente na forma de
cursos integrados?.

De acordo com a ultima atualizacdo do Ministério da Educacgdo, no ano de 2019 a Rede
Federal perfazia no total 64 Instituicbes Federais de ensino técnico®, conforme distribuicdo

apresentada no Quadro 1.

Quadro 1 - Institui¢Bes vinculadas a Rede Federal de ensino técnico.

Instituicdo de Ensino Total
Institutos Federais de Educacéo, Ciéncia e Tecnologia 38
Universidade Tecnoldgica 01
Centros Federais de Educacgdo Tecnoldgica 02
Escolas Técnicas vinculadas as Universidades Federais 22
Colégio Técnico 01

Essas Instituicdes caracterizam-se por serem entidades de educacdo superior, basica e
profissional, pluricurriculares, e multicampi, tendo como orgdo executivo a Reitoria®. Além disso,
sdo reconhecidas por sua diversidade de cursos, exceléncia no ensino®, e relevancia junto a
comunidade local por estarem alinhadas as regionalidades e necessidades das cidades em que estdo
inseridas?. Associados a estas Instituicdes, tem-se ao todo 661 Campi distribuidos no territorio

nacional, conforme apresentado na Figura 1.
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Figura 1 - Distribuicdo dos Campi entre as 27 unidades federativas do pais.

o

Q INSTITUTOS FEDERAIS DE EDUCAGAO,
CIENCIA E TECNOLOGIA

", UNIVERSIDADE TECNOLOGICA
" FEDERAL DO PARANA - UTFPR

CENTROS FEDERAIS DE EDUCAGAO TECNOLOGICA
9 CELSO SUCKOW DA FONSECA - CEFET-R]
E DE MINAS GERAIS - CEFET-MG

ESCOLAS TECNICAS VINCULADAS
A UNIVERSIDADES FEDERAIS

9 COLEGIO PEDRO Il

Fonte: Portal do Ministério da Educacdo. Disponivel em: http://portal.mec.gov.br/rede-federal-

inicial/instituicoes

O estado de Minas Gerais dispde de 12 Institui¢cdes vinculadas a Rede Federal, totalizando
71 Campi®. Dentre essas InstituicGes, o Instituto Federal do Triangulo Mineiro (IFTM), criado pela
Lei n° 11.892 de 2008, é constituido por uma Reitoria e 11 Campi®. Deste total, 8 apresentam
cursos técnicos integrados ao ensino médio e se localizam nas cidades de Ituiutaba, Paracatu, Patos
de Minas, Patrocinio, Uberaba e Uberlandia®. Considerando todos os Campi, o IFTM possui 15
cursos técnicos distintos nas seguintes areas de conhecimento: agrarias, computacao e informaética,
exatas e da terra, engenharias, administracéo, e tecnologia de alimentos.

Os cursos técnicos sdo diunos e o nimero de disciplinas e carga horaria é variavel de acordo
com o catalogo nacional dos cursos técnicos®. Independente do curso técnico e do Campus, fazem
parte do curriculo da base nacional comum as seguintes disciplinas: artes, biologia, educacao

fisica, espanhol, filosofia, fisica, geografia, histdria, inglés, matematica, portugués, quimica, e
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sociologia. A forma de ingresso aos cursos técnicos integrados ao ensino médio se da por meio de
um processo seletivo que abrange os conhecimentos do Ensino Fundamental.

Especificamente, no ano de 2018, o IFTM Campus ltuiutaba possuia horério escolar de
7:30 horas da manhd as 16:50 horas da tarde, de segunda a sexta-feira. O Campus possui cursos
técnicos de agricultura, agronomia, eletrotécnica, informética e quimica. Cada curso possui 1
turma de cada ano do ensino médio, perfazendo um total de 15 turmas. Em média, cada turma
possuia 17 disciplinas curriculares obrigatdrias durante o periodo de coleta.

Além de atender a demanda de Ituiutaba, o0 Campus recebe estudantes oriundos de cidades
préximas, tais como Campina Verde, Canapolis, Capindpolis, e Santa Vitoria. O Campus lozaliza-
se em uma area afastada do perimetro urbano, a aproximadamente 7 km de distancia da area central
da cidade. A linha de transporte pablico que liga o Instituto a cidade possui apenas dois horério:
um com chegada no Instituto as 7:30 e outro com saida do Instituto as 16:50 horas. Devido a sua
localizacdo, os estudantes despendem todo o horario escolar dentro das dependéncias do Instituto,
incluindo o horério de almoco, que ocorre entre 11:10 e 13:10 horas. Durante o horario de almogo,
os alunos possuem diversas outras atividades, tais como: plant@es tira-dividas com professores,
realizacdo de provas de recuperacdo, monitorias com alunos selecionados para serem monitores,
aulas de dependéncia, oficinas de artes, realizacdo de projetos de pesquisa ou extensdo,
treinamentos esportivos, dentre outros. Dessa forma, de maneira geral, os estudantes despendem
aproximadamente 9 horas no contexto escolar.

A estrutura fisica do Campus abrange salas de aulas, laboratoérios especificos dos cursos
técnicos, auditorio, sala de professores, salas administrativas, uma quadra poliesportiva, uma
lanchonete, e um refeitério. No ano de 2018, o refeitério do Campus fechou devido a faléncia da
empresa vencedora da licitagcdo. O cardapio oferecido no refeitério do Campus era elaborado pela
nutricionista da empresa prestadora do servico e, de acordo com o contrato, deveria ser
nutricionalmente balanceada. O restaurante funcionava em regime self-service e o item protéico
(carne ou a opcdo vegetariana) era servido por um funcionario do refeitorio. Entretanto, apenas a
minoria dos estudantes realizavam suas refeicfes nesse ambiente por ndo considerarem o custo-
beneficio adequado. Como uma opc¢éo financeiramente mais acessivel, os alunos iniciaram, por

conta prépria, a compra de marmitex de restaurantes externos ao Instituto. Muitos alunos relataram



156

gue a marmitex possuia maior quantidade de comida, além de ser mais saborosa e temperada do
que a alimentag&o servida no refeitdrio.

A lanchonete do Instituto seguia as recomendagdes do cardapio da alimentacgdo escolar para
ensino médio integral e integrado do estado de Minas Gerais’. Entretanto, diferentes produtos
alimenticios foram adicionados ao carddpio na ultima renovacdo de seu contrato, pois a
nutricionista do Instituto estava afastada de suas atividades para realizagdo de p6s-graduagdo. Por
esse motivo sdo comercializados no Campus produtos tais como: refrigerantes, bebidas
energéticas, sorvetes, acais, chocolates, balas, salgados fritos, dentre outros. A lanchonete ainda
possui algumas opcdes de almoco que incluem macarronada com alméndegas e strogonoff de
frango com batata palha.

De acordo com o Plano de carreira dos cargos técnico-administrativos em educacéo®, a
nutricionista tem como funcdo oferecer assisténcia nutricional a individuos e coletividades;
organizar, administrar e avaliar as dependéncias responsaveis pela alimentacao e nutricdo; realizar
controle higiénicosanitéario; participar de intervengdes direcionadas a educacdo nutricional e
ministrar cursos. Sua atuacdo deve estar de acordo com o Manual de Boas Préticas e deve
assessorar atividades de ensino, pesquisa e extensdo. De acordo com relatos da nutricionista da
Instituicdo, ela atuou como fiscal dos contratos da lanchonete e do refeitério (quando estava
funcionando), controla higiene e manipulacdo dos alimentos, valores cobrados, alimentos vendidos
e qualidade destes alimentos.

O IFTM Campus ltuiutaba também possui em seu quadro de servidores um psic6logo
escolar. De acordo com o Plano de carreira dos cargos técnico-administrativos em educacgio®, o
psicologo tem como funcdo estudar, pesquisar e avaliar o desenvolvimento emocional e 0s
processos mentais e sociais de individuos, grupos e instituicdes, com a finalidade de analise,
tratamento, orientacdo e educacao. Além disso, deve atuar no diagndéstico e avaliacdo de disturbios
emocionais e mentais e de adaptacgéo social, elucidando conflitos e questdes, acompanhando o(s)
paciente(s) durante o processo de tratamento ou cura. Deve também investigar os fatores
inconscientes do comportamento individual e grupal, tornando-os conscientes; desenvolver
pesquisas experimentais, teoricas e clinicas e coordenar equipes e atividades da area e afins. De

acordo com o relato da direcdo do Campus, a profissional de psicologia do Campus atua junto aos
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estudantes que demonstram necessidade de acompanhamento psicologico, e apés uma ou duas

sessdes de diagndstivo, os encaminham para um profissional de psicologia da cidade.
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APENDICE E - Questionario de Caracteristicas Gerais

1) Identificacdo
1) Nome completo do participante:

159

2) Data da avaliacdo: / / 3) Data de
Nascimento: / /
4) ldade: 5) Sexo: Feminino Masculino[ ]

6) Cidade/Estado que mora:

7) Curso Técnico:

8) Ano do ensino médio: 9) Telefone com DDD:

10) E-mail:

I1) Caracteristicas autorrelatadas (O que vocé acha que é seu peso e sua altura).
11) Peso (kg)
12) Altura (m)

I11) Estagio de maturacao

13) Questao direcionada exclusivamente as participantes do sexo feminino
Marque com um “X” a op¢ao que representa seu estagio atual:

Ocorréncia de menarca ha mais de 1 ano: Sim[_] Nzo[_]

14) Questao direcionada exclusivamente aos participantes do sexo masculino
Marque com um “X” a op¢do que representa seu estagio atual:
Presenca de pelos nas axilas: Sim[_] Néo[ ]

1\VV) Tempo de tela e de sono autorrelatados:
15) Tempo de Tela (media em horas):
16) Tempo de sono (média em horas):

Avaliacao antropométrica e de composicao corporal (para preenchimento do pesquisador)

Peso (kg)
Estatura (m)

Avaliacdo Antropométrica 12 medida 28 medida

Circunferéncia de Quadril (cm)

Circunferéncia de Cintura Cicatriz Umbilical (cm)

Circunferéncia de Cintura Menor Curvatura (cm)

Circunferéncia de Cintura Ponto Médio (cm)

Composicédo Corporal 12 medida 22 medida 3% medida

Dobra Cutanea Tricipital (mm)

Dobra Cuténea Panturrilha Média (mm)
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Avaliacdo Clinica

12 medida

22 medida

32 medida

Pressdo Arterial
(mmHQ)
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APENDICE F — Instrucdes para Uso do Acelerdmetro

E extremamente importante para o projeto que vocé utilize o parelho corretamente. Por
favor, siga atentamente as instrugdes abaixo:

Use o aparelho confortavelmente em torno de sua cintura (em cima da crista iliaca), por baixo ou
por cima de sua roupa, sempre acompanhado pela cinta de fixacéo.

Posicione-o sempre ao lado direito do corpo.

Durante o uso, o botdo preto do aparelho devera sempre estar para cima.

Por favor, prenda o cinto de modo que o aparelho ndo se mova.

Utilize o aparelho durante todo o dia e noite, inclusive durante o sono.

Cuidado: o aparelho NAO devera ser molhado. Portanto, retire-o antes do banho, aulas de
natacdo, hidroginastica, ou qualquer situacdo que envolva agua e que possa molha-lo. Ao final da
atividade, recoloque o equipamento normalmente.

O aparelho deveré ser usado por oito (08) dias consecutivos, incluindo os dias de final de semana.
Seu aparelho devera sempre estar piscando uma luz verde. Caso ele pare de piscar, entre em
contato a responsavel pelo estudo.

Todos os cuidados possiveis devem ser tomados quanto ao uso do aparelho. N&o o derrube e tenha
cuidado para ndo quebra-lo ou arranhéa-lo.

O acelerbmetro é destinado exclusivamente a finalidade de pesquisa, ndo tendo outra funcao.
Assim que receber o aparelho, coloque-o e inicie sua utilizacdo. Este dia de recebimento ja conta
como dia de uso.

Durante os dias de uso, ndo mude sua rotina de atividades.

Se durante o uso do acelerdmetro vocé ficar doente (Ex.: dengue, gripe, etc.), entre em contato
com a pesquisadora do estudo, pois o acelerdmetro deve ser usado durante sua rotina normal de
atividades.

N&o empreste o aparelho a ninguém, somente vocé devera utiliza-lo.

Utilize o aparelho até que a pesquisadora principal entre em contato com vocé para pega-lo.
Esqueceu de utilizar o aparelho? Entre em contato com a pesquisadora principal deste estudo -
Profa. ~ Fernanda  Rocha de  Faria  (telefone:  (31)  99256-5516;  e-mail:
projetosaudedoadolescente@gmail.com).



APENDICE G — Retorno aos Participantes

Universidade Federal de Vigosa

Centro de Ciéncias Bioldgicas e da Saude
Departamento de Educacéo Fisica

Programa de Pés-Graduacao em Educacao Fisica

Projeto: Efeitos da atividade fisica habitual, comportamento sedentario e fatores
associados sobre marcadores cardiometabdlicos em adolescentes

Doutoranda: Fernanda Rocha de Faria
Orientador: Prof. Paulo Roberto Amorim
Contato: projetosaudedoadolescente@gmail.com

Relatério individual do participante

Nome:

Idade:

AVALIACOES

Peso: Altura: IMC:
Avaliacéo:

Cintura: Quadril: Cintura/Quadril:

Avaliacéo:

Percentual de gordura corporal:
Avaliacéo:

Pressao arterial média:
Avaliacéo:

Tempo de Sono: Tempo de Tela:
Avaliacéo:

Atividade Fisica:

Alimentacéo:

Consumos de Alcool e Tabaco:

Saude Mental:
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9 ANEXOS

ANEXO A — Documento de aprovagio do Comité de Etica em Pesquisa com Seres Humanos da

Universidade Federal de Vigosa.

mtkiamisss NIVERSIDADE FEDERAL DE Platoforma
CEP e VICOSA - UFV CRgro

PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Efeitos da atividade fisica habitual, comportamento sedentario e fatores associados
sobre marcadores cardiometabolicos em adolescentes

Pesquisador: Paulc Roberto dos Santos Amorim

Area Tematica:

Versdo: 2

CAAE: 74104217.3.0000.5153

Instituigdo Proponente: Departamento de Educacgio Fisica

Patrocinador Principal: Financiamento Proprio
DADOS DO PARECER

Numero do Parecer: 2.313.053

Apresentagio do Projeto:

Trata-se de um estudo de caracteristicas observacional @ quantitativo, no qual a amostra sera composta por
estudantes regularmente matriculados nos institutos federais (IF's) de ensino medio integrado ao técnico.
Inicialmente a diregdo das instituicdes sorteadas serdo contactadas e convidadas a compor a8 amostra do
estudo mediante uma carta convite contendo as caracteristicas do estudo. Apds permissdo das mesmas, os
adolescentes serdo convidados a participar por meio de explicagdo dos procedimentos da pesquisa e
entrega do TCLE. O projeto sera dividido em trés fases distintas: estudo epidemiologico nacional, regional,
e institucional. Na fase nacional do estudo, a amostra sera composta a partir de uma amostra representativa
dos 575 campi, distribuidos nas cinco regides brasileiras e no Distrito Federal. Apds o aceite das Instituigdes
sorteadas, os professores de Educacdo Fisica dos campi serdo contactados e convidados a colaborar com o
estudo mediante a aplicagio de questionarios. Esses profissionais receberdo os instrumentos impressos ou
na versio online, dependendo de sua preferéncia, bem como um manual contendo o protocolo de aplicaqéo
padronizado para todas as coletas e videos tutoriais sobre cada um dos gquestionarios utilizados.
Posteriormente, os professores colaboradores retomardo os questionarios e sera realizada a tabulac3o em
uma planilha digital. Os participantes serdo convidados a responder a seis questionarios, os quais objetivam

contemplar: caracteristicas
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Balrro: Campus Universitario CEP: 35.570-900
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gerais dos participantes; nivel de atividade fisica e comportamento sedentario; frequéncia de consumo
alimentar; status socioecondmico, consumo de lcool e tabaco; e transtornos mentais comuns.Na fase
regional do estudo sera avaliada uma amostra representativa dos alunos dos IF's localizados no estado de
Minas Gerais, Brasil. O estado conta com 5 instituicdes federais de ensino técnico, totalizando 55 campi.
Serdo agendados encontros com os alunos para aplicaq&o dos seis questionarios descritos na etapa
nacional do estudo. Além disso serdo avaliadas medidas antropométricas de peso corporal, estatura, e
circunferéncias de cintura e quadril. O percentual de gordura corporal sera estimado por meio da equagdo
de Slaughter et al. (1988)a partir da obtengdo das dobras cutdneas de triceps e panturrilha madia. A
avaliac3o clinica serd realizada por meio da medida da pressdo arterial sistolica e diastdlica, estando o
participante em posi¢do sentada. Além disso, uma subamostra selecionada aleatoriamente sera submetida a
avaliac3o direta da atividade fisica e do comportamento sedentario, mediante uso continuo por 7 dias de um
acelerdmetro. Ao final da avaliagio os resultados serdo entregues individualmente a cada aluno, bem como
um relatorio geral ao IF participante. O estudo institucional sera realizado no IF do Tridngulo Mineiro —
campus ltuivtaba, MG. Ser3do realizados todos os procedimentos citados anteriormente nas fases nacional e
regional do estudo, além de avaliagio biogquimica que sera realizada no periodo entre 07h as 09h da
manha, por um profissional especializado, na qual serdo coletados 12 mL de sangue, apos jejum de 12
horas, por pungdo venosa, utilizando-se seringas descartaveis. Serdo avaliados os seguintes
biomarcadores: glicemia de jejum, insulina, colesterol total, lipoproteina de alta densidade (HDL),
lipoproteina de baixa densidade (LDL), triglicerideos, acido Urico e proteina C reativa. O indice aterogénico
do plasma sera calculado atraveés da transformac3o logaritmica entre a razdo triglicerideos e HDL (MILLAN
et al., 2009). A resisténcia insulinica sera calculada por meio da formula desenvolvida por Matthews et al.
(1885), a partir das dosagens de insulina e glicemia de jejum. Apos analise dos dados, sera enviado ao IF
um relatério sobre os resultados alcangados. bem com um relatorio individualizado a cada participante

Objetivo da Pesquisa:

Objetivo primario: Avaliar a atividade fisica habitual, comportamento sedentario, marcadores
cardiometabdlicos, composigic corporal, niveis pressoricos, ingestdo

nutricional, transtornos mentais comuns e consumo de alcool & tabaco na determinagdo de fatores de risco
cardiovascular em adolescentes.

Objetivo Secundario: Avaliar o tempo diario gasto em comportamento sedentario e atividade fisica, perfil
bioguimico, niveis pressoricos, adiposidade corporal, transtornos mentais comuns, & consumos alimentar,

de alcool e tabaco de acordo com o ano do ensinc médio e sexo;- Analisar o
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efeito do excesso de gordura corporal, scbretudo na regido abdominal, sobre a resisténcia insulinica de
acordo com o ano do ensino médio e sexo;- Correlacionar as condigdes socioecondémicas com a ingestio
alimentar, nivel de atividade fisica, marcadores cardiometabdlicos, composigdo corporal, transtornos
mentais comuns e consumo de 3lcool e tabaco;- Verificar diferencas no nivel de atividade fisica,
comportamento sedentario, condigdes socioecondmicas, transtomos mentais comuns, ingestio alimentar, e
consumo de alcool e tabaco entre alunos de diferentes regides do Brasil; Avaliar possiveis diferencas no
nivel de atividade fisica. comportamento sedentario, niveis presséricos, composigdo corporal, perfil
bioquimico, transtornos mentais comuns, ingestdc alimentar, e consumo de alcool e tabaco entre alunos de
diferentes regides do estado de Minas Gerais, Brasil;- Estimar as prevaléncias de hipertensao arterial,
obesidade, sindrome metabdlica, transtomos mentais comuns, e dislipidemia entre adolescentes, bem como

estabelecer suas correlagdes com os demais fatores de risco cardiovasculares.

Avaliagao dos Riscos e Beneficios:

Riscos: O estudo inclui o risco de vazamento das informacdes relacionadas aos participantes. Entretanto,
serdo tomados todos os cuidados necessarios a fim de manter em sigilo todas as informagdes de carater
pessoal, de forma que apenas o pesquisador tenha acesso a esse conteldo. Alguns questionarios
apresentam perguntas pessoais que podem gerar constrangimento ao participante. Porém, os alunos serdo
orientados a manter uma distdncia minima a fim de manter sua privacidade durante o preenchimento. Além
disso, riscos associados com a coleta de sangue incluem: dor, hematoma ou outro desconforto no local de
punc¢do venosa. Porém, este procedimento serd realizado por laboratério cadastrado e profissional
especializado, em local asséptico; a fim de minimizar ao maximo a ocorréncia destas alteragdes.
Beneficios: A avaliacdo da influéncia do estilo de vida nas alteracdes metabolicas de risco cardiovascular na
adolescéncia pode contribuir para a prevencgdo de doengas crénicas n3o transmissiveis em idade futura.
Apos as avaliagdes, serdo elaborados retornos individualizados aos participantes, bem como um retorno
geral a cada uma das insti(uigées de ensino participantes. Além disso, tal investigagé'o pode fornecer
importantes informagdes para elaboracdo de intervencdes que promovam habitos saudaveis destinadas a

essa populacdo de risco em particular.

Comentarios e Consideragbes sobre a Pesquisa:
A pesquisa atende aos critérios do cEP

Enderego: Universidade Federal de Vigosa, Avenida PH Roifs sin, Edificio Arthur Bemarges

Balrro: Campus Universitano CEP: 35.570-900
UF: MG Municiplo: VICOSA
Telefone: (31)3899-2432 E-mall: cep@ufv.br
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Contiraagio do Farecer: 2.313.053

Consideragoes sobre os Termos de apresentagao obrigatoria:

TCLE & PB modificados.

Recomendagoes:

UNIVERSIDADE FEDERAL DE
VICOSA - URV

Retirar o simbolo da UFV e Referencia a UFY do cabegalho do TCLE.

Conclustes ou Pendéncias e Lista de Inadequagoes:

Projeto aprovado.

Consideragoes Finais a critério do CEP:

Qo

Ap témino da pesquisa & necessario apresentar, via notificagio, o Relatdrio Final (modelo disponivel no site

www.cep.ufv.br). Apos ser emitido o Parecer Consubstanciado de apmva-;ﬁn do Relatorio Final, deve ser

encaminhado, via nntificagﬁn, o Cemunicado de Término dos Estudos para encerramento de todo o

protocolo na Plataforma Brasil.

Projeto aprovadeo autorizando o inicio da coleta de dados com os seres humanos a partir da data de

emissdo deste parscer.

Este parecer foi elaborade baseado nos documentos abaixo relacionados:

Justificativa de
Ausdncia

Tipe Documemnto Arquivo Postagem Autor Situagdo
Informagdes Basicas| FE_INFORMACOES_BASICAS_DO_F 250852017 Aceito
do Projeto BROJETO 258864 pdf 22:30:52
Qutros Carta_Resposta.pdf 25/02/2017 |Femanda Rocha de Aceito
22:28:88 |Faria

TCLE / Termos de | TCLE_modificade. pdf 25/02/2017 |Femanda Rocha de Aceito

Assentimento [ 22-27-068 Faria

Justificativa de

Ausencia

Cronograma Croncgrama_de_trabalho_final pdf 21/08/2017 |Femanda Rocha de Aceito
16:28:35  |Fara

Folha de Rosto folna_de_rosto_210817.pdf 21/08/2017 |Femanda Rocha de Aceito
16:21:31 Faria

TCLE { Termos de TCLE. pdf 270712017 |Femanda Rocha de Aceito

Assentimento 11:05:28 Fara

Justificativa de

Ausencia

TCLE { Termos de TALE pdf 270712017 |Femanda Rocha de Aceito

Aszentimento / 11:05:18 |Fara

Endarsgo:

UF: MG
Telafone:

CEP: 35.570-500

Universidade Federal de Vigosa, Avenida PH Roifs s/n, Edificio Arthur Eamardes
Balrro:  Campus Universltaro

Municiplo:  VICDSGA
(31)369%-2492

E-mall:  cepghuty.br
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11:00:20 Faria
Projeto Detalhado/ | Projeto_doutorado_completo pdf 7072017 |Femanda Rocha de Aceito
Brochura 10:55:42 Faria
Inwestigador

Situagdo do Parecer:
Aprovado
Mecessita Apreciagdo da CONEP:
Mao
VICOSA, 03 de Qutubro de 2017

Assinado por:
HELEN HERMANA MIRANDA HERMSDORFF
(Coordenador)

Endamege: Universidade Federal de Vigosa, Awenlda PH Roifs s/n, Edficio Arhur Eemardes

Balrro: Campus Universitana CEP: 35570-900
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ANEXO B — Questionario Internacional de Atividade Fisica

Nome:

Data: / / Idade : Sexo: F()M ()

NOs estamos interessados em saber que tipos de atividade fisica as pessoas fazem como parte do
seu dia a dia. Este projeto faz parte de um grande estudo que esta sendo feito em diferentes paises
ao redor do mundo. Suas respostas nos ajudardo a entender que tdo ativos n6s somos em relacéo
as pessoas de outros paises. As perguntas estdo relacionadas ao tempo que vocé gasta fazendo
atividade fisica na ULTIMA semana. As perguntas incluem as atividades que vocé faz no trabalho,
para ir de um lugar a outro, por lazer, por esporte, por exercicio ou como parte das suas atividades
em casa ou no jardim. Suas respostas sao MUITO importantes. Por favor, responda cada questéo
mesmo que considere que ndo seja ativo. Obrigado pela sua participacao!

Para responder as questdes lembre que:

» Atividades fisicas VIGOROSAS séo aquelas que precisam de um grande esforco fisico e
que fazem respirar MUITO mais forte que o normal.

» Atividades fisicas MODERADAS sdo aquelas que precisam de algum esforco fisico e que
fazem respirar UM POUCO mais forte que o normal.

Para responder as perguntas pense somente nas atividades que vocé realiza por pelo menos 10
minutos continuos de cada vez.

la. Em quantos dias da Gltima semana vocé CAMINHOU por pelo menos 10 minutos continuos
em casa ou no trabalho, como forma de transporte para ir de um lugar para outro, por lazer, por
prazer ou como forma de exercicio?

Dias por SEMANA () Nenhum

1b. Nos dias em que vocé caminhou por pelo menos 10 minutos continuos quanto tempo no total
vocé gastou caminhando por dia?
Horas: Minutos:

2a. Em quantos dias da Gltima semana, vocé realizou atividades MODERADAS por pelo menos
10 minutos continuos, como por exemplo, pedalar leve na bicicleta, nadar, dancar, fazer ginastica
aerobica leve, jogar volei recreativo, carregar pesos leves, fazer servicos domésticos na casa, no
quintal ou no jardim como varrer, aspirar, cuidar do jardim, ou qualquer atividade que fez aumentar
moderadamente sua respiracdo ou batimentos do coracdo? (POR FAVOR NAO INCLUA
CAMINHADA).

Dias por SEMANA () Nenhum
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2b. Nos dias em que vocé fez essas atividades moderadas por pelo menos 10 minutos continuos,
quanto tempo no total vocé gastou fazendo essas atividades por dia?
Horas: Minutos:

3a Em quantos dias da ultima semana, vocé realizou atividades VIGOROSAS por pelo menos 10
minutos continuos, como por exemplo, correr, fazer ginastica aerobica, jogar futebol, pedalar
rpido na bicicleta, jogar basquete, fazer servicos domésticos pesados em casa, no quintal ou
cavoucar no jardim, carregar pesos elevados ou qualquer atividade que fez aumentar MUITO sua
respiracéo ou batimentos do coragao.

Dias por SEMANA () Nenhum

3b Nos dias em que vocé fez essas atividades vigorosas por pelo menos 10 minutos continuos
quanto tempo no total vocé gastou fazendo essas atividades

por dia?
Horas: Minutos:

Estas ultimas questdes sdo sobre o tempo que vocé permanece sentado todo dia, no trabalho, na
escola ou faculdade, em casa e durante seu tempo livre. Isto inclui o tempo sentado estudando,
sentado enquanto descansa, fazendo licdo de casa, visitando um amigo, lendo, sentado ou deitado
assistindo TV. Néo inclua o tempo gasto sentando durante o transporte em dnibus, trem, metrd ou
carro.

4a. Quanto tempo no total vocé gasta sentado durante um dia de semana?
horas minutos

4b. Quanto tempo no total vocé gasta sentado durante em um dia de final de semana?
horas minutos
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ANEXO C — Questionario de Consumo e Frequéncia Alimentar Adaptado

Grupos de alimentos <ldia | 1dia | 2dias | 3dias | 4dias | 5dias | 6 dias | 7 dias | Nunca
23) Cereais, Pées e Massas
(arroz, milho, trigo, aveia, pées,
pdo de queijo, pizza, bolo,
biscoitos, salgadinhos
industrializados (exemplo:
Ruffles®), macarrdo, pipoca
salgada e cevada).

24)  Tubérculos  (batatas,
inhame e mandioca (aipim ou
macaxeira)).

25) Frutas ou suco naturais
(salada de fruta e sucos feitos da
fruta ou integrais).

26) Hortalicas e Leguminosas
(feijdes, soja, ervilhas, verduras,
alface, quiabo, abdbora, cebola,
tomate, pepino, repolho,
chuchu, couve-flor, cenoura e
beterraba).

27) Carnes, embutidos e ovos
(todas as carnes, hamburguer,
peixe, linguica, cachorro quente,
ovo e embutidos (presunto,
salame e salsicha).

28) Leite e Derivados (qualquer
tipo de leite, queijos, requeijéo,
leite  fermentado, coalhada,
creme de leite, iogurte).

29) Acucares e Doces
(achocolatados, mel,
refrigerante, sorvete, pipoca
doce, suco artificial, chocolates
e doces).

30) Oleos e Gorduras
(alimentos fritos, azeite,
manteiga, margarina e
maionese).

31) Condimentos (catchup,
mostarda, caldo knorr, sazon,
molho inglés e molho shoyu).
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ANEXO D - Critério de Classificacdo Econémica 2015 da Associacdo Brasileiras de Empresas

de Pesquisa

SISTEMA DE PONTOS

Varidvei

Quantidade

Empregados domésticos i 3 7 10 113

Microcomputador

Geladeira 0 2 3 5 5
Lava roupa i} 2 4 & B
Micro-andas 0 2 4 4 4

Secadora roupa 0 2 2 2 2

Escolaridade da pessoa de referéncia

Fundamental | completo / Fundamental |1 incompleto

Meédio completo f Superior incompleto

Servigos plblicos
Nao

Bua pavimentada 0 2

Cortes do Critério Brasil




PROCEDIMENTO NA COLETA DOS ITENS

E importante & necessédrio que o critério seja aplicado
de forma wuniforme e precisa. Para tanto, &
fundamental atender integralmente as definigdes e
procedimentos citados a seguir.

Para aparslhos domésticos em geral:

Devem ser considerados todos os bens que estdo
dentro do domicilio em funcionamento (incluindo os
que estido guardados) independente da forma de
aquisicdo: compra, empréstimo, aluguel, etc. 5 o
domicilio possui um bem que emprestou a outro, este
nao deve ser contado pois ndo esta em seu domicilio
atualmente. Caso ndo estejam funcionando, considere
apenas se tiver intencdo de consertar ou repor nos
proximos seis meses.

Banheiro

O gue define o banheiro & a existéncia de wvaso
sanitdrio. Considerar todos os banheiros e lavabos
com vaso sanitario, incluindo os de empregada, os
localizados fora de casa e o5 da(s) suite(s). Para ser
considerado, o banheiro tem que ser privative do
domicilio. Banheiros coletivos (que servem a mais de
uma habitacdo) ndo devem ser considerados.

Empregados Domésticos

Considerar apenas os empregados mensalistas, isto &,
agueles que trabalham pelo menos cinco dias por
semana, durmam ou ndo no emprego. Nao esqueca de
incluir babas, motoristas, cozinheiras, copeiras,
arrumadeiras, considerando sempre os mensalistas.

Note bem: o termo empregado mensalista se refere
aos empregados que trabalham no domicilio de forma
permanente efou continua, pelo menos cinco dias por
semana, & nao ao regime de pagamento do salario.

Automovel

Nao considerar taxis, vans ou pick-ups usados para
fretes, ou gqualquer veiculo usado para atividades
profissionais. Veiculos de wuso misto (pessoal e
profissional) ndo devem ser considerados.

Microcomputador

Considerar os computadores de mesa, laptops,
notebooks e netbooks. Nio considerar: calculadoras,
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agendas eletrdnicas, tablets, palms, smartphones e
outros aparelhos.

Lava-Louca

Considere a maquina com funcdo de lavar as loucas.

Geladeira e Freezer

Mo quadro de pontuacde ha duas linhas
independentes para assinalar a posse de geladeira &
freezer respectivamente. A pontuacdo serd aplicada
de forma independente:

Havendo uma geladeira no domicilio, serdo atribuidos
o5 pontaos (2) correspondentes a posse de geladeira;
Se a geladeira tiver um freezer incorporado — 22 porta
— ou houver no domicilio um freezer independente
serdo atribuidos os pontos (2) correspondentes ao
freezer. Dessa forma, esse domicilio totaliza 4 pontos
na soma desses dois bens.

Lava-Roupa

Considerar maquina de lavar roupa, somente as
maquinas automaticas efou  semiautomatica. O
tanquinho NAQ deve ser considerado.

DVD

Considers como leitor de OVD (Disco Digital de Video
ou Disco Digital Versdtil) o acessorio doméstico capaz
de reproduzir midias no formato DVD ou outros
formatos mais modernos, incluindo videogames,
computadores, notebooks. Inclua os  aparelhos
portateis e os acoplados em microcomputadores.

Mao considere DVD de automdwvel.

Micro-ondas

Considerar forno micro-ondas e aparelho com dupla
funcdo (de micro-ondas e forno elétrica).

Motocicleta

Mao considerar motocicletas usadas exclusivamente
para atividades profissionais. Motocicletas apenas
para uso pessoal e de uso misto (pessoal e
profissional) devem ser consideradas.

Secadora de roupas

Considerar @ maguina de secar roupa. Existem
maquinas que fazem duas funcdes, lavar e secar.
Messes casos, devemos considerar esse equipamento
como uma magquina de lavar e como uma secadora.



173

ANEXO E - Pesquisa Global de Saude do Estudante

47) Quantos anos vocé tinha quando tomou bebida
alcodlica pela primeira vez?

(a) Nunca consumi bebidas alcodlicas

(b) Eu tinha 7 anos ou menos

(c) 8 a9 anos

(d) 10 a 11 anos

(e)12 a 13 anos

(f) 14 a 15 anos

(9) 16 a 17 anos

(h) 18 anos ou mais

48) Nos ultimos 30 dias, em quantos dias vocé consumiu
pelo menos uma dose de bebida contendo alcool?

(a) Nao consumi bebidas alcootlicas

(b) 1 ou 2 dias

(c) 3ab5dias

(d) 6 a9 dias

(e) 10 a 19 dias

(f) 20 a 29 dias

(9) Todos os 30 dias

49) Nos ultimos 30 dias, nos dias em que vocé consumiu
bebida alcéolica, quantas doses vocé usualmente bebeu
por dia?

(a) N4o bebi alcool durante os 30 dias

(b) Menos de uma dose

(c) 1 dose

(d) 2 doses

(e) 3 doses

(f) 4 doses

(9) 5 ou mais doses

50) Nos ultimos 30 dias, como vocé conseguiu a bebida
alcodlica que vocé consumiu?

(a) Eu ndo consumi bebidas alcoolicas

(b) Eu comprei em um bar, restaurante ou supermercado
(c) Eu comprei de um vendedor de rua

(d) Eu dei dinheiro para alguém comprar

(e) Eu consegui com meus amigos

(f) Eu consegui com meus familiares

(9) Eu peguei sem permissao

(h) Eu consegui de outra forma

51) Durante a sua vida, quantas vezes vocé bebeu tanto
gue ficou embriagado (bébado)?

(a) Nenhuma vez

(b) 1 a2 vezes

(c) 3a9 vezes

(d) 10 vezes ou mais

53) Quantos anos vocé tinha quando experimentou
cigarros ou outro tipo de tabaco?

(a) Nunca fumei

(b) Eu tinha 7 anos ou menos

(c) 8 a9 anos

(d) 10 a 11 anos

(e)12 a 13 anos

(f) 14 a 15 anos

(9) 16 nos ou mais

54) Durante os Gltimos 30 dias, quantos dias vocés
tém fumado cigarros?

(a) 0 (nenhum dia)

(b) 1 ou 2 dias

(c) 3a5dias

(d) 6 a9 dias

(e) 10 a 19 dias

(f) 20 a 29 dias

(9) Todos os 30 dias

55) Durante os ultimos 30 dias, em quantos dias
vocé usou qualquer outra forma de tabaco, tais
como charuto, cachimbo, cigarro de palha, ou de
fumo de rolo?

(a) 0 (nenhum dia)

(b) 1 ou 2 dias

(c) 3ab5dias

(d) 6 a9 dias

(e) 10 a 19 dias

(f) 20 a 29 dias

(9) Todos os 30 dias

56) Durante os ultimos 12 meses, vocé ja tentou
parar de fumar cigarros?

(a) Eu nunca fumei cigarros

(b) Eu ndo fumei cigarros durante os Gltimos 12 meses
(c) Sim

(d) Néo

57) Durante os ultimos 7 dias, em quantos dias
alguém fumou na sua presenca?

(a) 0 (nenhum dia)

(b) 1 ou 2 dias

(c) 3 ou 4 dias

(d) 5 ou 6 dias

(e) Todos os dias

58) Qual dos seus pais ou responsaveis usam
alguma forma de tabaco?

(a) Nenhum

(b) Pai ou responsavel do sexo masculino



52) Durante a sua vida, quantas vezes vocé teve ressaca,
se sentiu doente, teve problemas com sua familia ou
amigos, faltou a escola ou se envolveu em brigas devido
a ingestdo de bebidas alcodlicas?

(a) Nenhuma vez

(b) 1 a2 vezes

(c) 3 a9 vezes

(d) 10 vezes ou mais

(c) Mée ou responsavel do sexo feminino
(d) Os dois
(e) Eu ndo sei
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ANEXO F — Questionario Geral de Saude

INSTRUCOES:

Gostariamos de saber se vocé tem tido algumas enfermidades ou transtornos e como tém estado
sua saude nas ultimas semanas. Por favor, marque simplesmente com um “X” a resposta que a seu
ver corresponde mais com o que vocé sente ou tem sentido. Lembre que queremos conhecer 0s
problemas recentes e atuais, ndo os que vocé tenha tido no passado. E importante que vocé
responda a todas as perguntas.

Vocé ultimamente:

59)Tem podido concentrar-se bem no que faz?
(1) Mais do que o de costume (3) Menos que o de costume
(2) Igual ao de costume (4) Muito menos que o de costume

60) Suas preocupacdes Ihe tém feito perder muito sono?
(1) Absolutamente, néo (3) Um pouco mais do que o costume
(2) N&@o mais que o de costume (4) Muito mais que o costume

61) Tem sentido que tem um papel util na vida?
(1) Mais util que o de costume (3) Menos atil que o de costume
(2) Igual ao de costume (4) Muito menos util que o de costume

62) Tem se sentido capaz de tomar decisdes?
(1) Mais que o de costume (3) Menos que o de costume
(2) Igual ao de costume (4) Muito menos capaz que o de costume

63) Tem notado que esta constantemente agoniado e tenso?
(1) Absolutamente, ndo (3) Um pouco mais do que o costume
(2) N&@o mais que o de costume (4) Muito mais que o de costume

64) Tem tido a sensacdo de que ndo pode superar suas dificuldades?
(1) Absolutamente, ndo (3) Um pouco mais do que o de costume
(2) N&@o mais que o de costume (4) Muito mais que o de costume

65) Tem sido capaz de desfrutar suas atividades normais de cada dia?
(1) Mais que o de costume (3) Menos que de costume
(2) lgual ao de costume (4) Muito menos capaz que de costume

66) Tem sido capaz de enfrentar adequadamente os seus problemas?
(1) Mais que o de costume (3) Menos que o de costume
(2) lgual ao de costume (4) Muito menos capaz que o de costume

67) Tem se sentido pouco feliz e deprimido(a)?



(1) Absolutamente, ndo (3) Um pouco mais que 0 costume
(2) N&o mais que o de costume (4) Muito mais que o de costume

68) Tem perdido confianga em si mesmo?
(1) Absolutamente, ndo (3) Um pouco mais do que o costume
(2) N&o mais que o de costume (4) Muito mais que o de costume

69) Tem pensado que vocé € uma pessoa que ndo serve para nada?
(1) Absolutamente, ndo (3) Um pouco mais do que o costume
(2) N&o mais que o de costume (4) Muito mais que o de costume

70) Sente-se razoavelmente feliz considerando todas as circunstancias?
(1) Mais que o de costume (3) Menos que o de costume
(2) Igual ao de costume (4) Muito menos que o de costume
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Abstract

Latent Class Analysis can assist researchers interested in a better understanding of behav-
ioral pattems and their association with health outcomes. This study aimed to identify life-
style latent classes related to distinct domains of phy sical activity (PA) and sedentary
behavior (SB) among adolescents and their association with health cutcomes . This cross-
secticnal study included 217 Brazilian adolescents (15 1o 18 years old, 49.3% female). The
classes were based on moderate-to-vigorous physical activity (MVPA), light physical activity
(LPA), numberof steps, sedentary behavior (SB), and screen time (ST). To assess these
behaviors, paricipants wone an accelerometer for one week. ST, demographic characters-
tics, socioeconomic status, and signs of commaon mental disorders (CMD) were evaluated
through guestionnaires. Latent Class Analysis was used © identify lifestyle classes. Three
classes were recognized: “Active—Non-sedentary” (class 1) with 28.1% of adolescents,
“Inactive—Mon-sedentary” (class 2), 48.85%,; and “Inactive—Sedentary” (class 3), 23.04%.
Sexand signs of CMD were associated with the prevalence of the classes. Female adoles-
cents presented £.48 (95% C| 2.04-9.77) times mone chance of balonging to the “Inactive—
Sedentary” (class 3). Adolescents who presentad CMD had 11.35 (95% C1 3.45-101.1)
times mone chance of belonging 1o the “Inactive—MNon-sedentary” (class 2). The interaction
between sex and signs of CMD showed that gids with signs of CMD were 9,20 (95% Cl
1.17=71.52) mone likely to belong to the Inactive—Sedentary class than the *“Active—Mon-
sedentary”. Resulls indicate that sex and signs of CMD can affect the prevalence of the clas-
ses, Our findings highlight that physical inactivity and SB can be associated with signs of
CMD, especially in female adolescents.
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Introduction

Fhysical inactivity and sedentary behavior (SB) are known as modifiable cardiovascular disease
risk factors [1]. While physical inactivity is defined as not reaching the physical activity (PA)
guidelines [2]; 5B refers to activities with energy expenditure at the level of 1.0-1.5 metabolic
equivalent units, performed in a sitting, reclining, or fying down positions, such as watching
TV orusing a compauater [3]. These lifestyle hehaviors are primary concerns among the pediat-
ric population as these obesogenic habits developed during childhood usually track nto adult-
hood [4].

Among Brazilian adolescents [5], more than half do not meet the aurrent recommendation
of 60 min of moderate-to-vigorous physical activity (MVPA) per day [6 7). The same
unhealthy pattern applics to 5B based on screen time (57, a8 most Brazilian adolescents
acquire considerable time on this activity [£] and ecceed the recommendation of 120 min/day
[9]. These lifestyle behaviors affect not only physical but also mental health, with gudies
reporting associations amon g physical inactivity, SE, and signs of common mental disorders
(CMD), such as depression and anxiety [10, 11].

Most of the research involving lifestyle behaviors such as MVFA, SBand others (eg. 5T,
light physical activity (LFA), and number of steps), have ecamined their assodation with out-
comes in isolation. However, this type of research neither addresses the likelihood of the indi-
vidual to be simultaneously involved in different lifestyle behaviors (e.g. watching TV while
running on a treadmill), nor considers their interaction [12]. Throughout the day, these differ-
ent lifestyle behaviors can co-occur [13] and commonby have a synergic harmful offect of
increasing the prevalence of chronic diseases and mortality [14].

Recently, cluster analysis has been applied in different population targets to overcome this
limitation and to explain the interplay among different lifestyle behaviors [13, 15-21]. Latent
class analysis (LCA) is one type of clustering method and has emerged as an approach to assist
researchers interested ina better understanding of behavioral patterns and their association
with health outcomes [22]. The identification of classes with the same types of behaviors can
help public policy to recognize those who present the highest health-related risk behavior and
assist the developmentof interventions tailored to these specific groups.

There has been limited information about adolescents’ lifestyle-related to PA and 5B
through modeling techniques, mainly in Brazilians. Previous studies have involved a range of
lifestyle behaviors inaddition to MVFA and 5B, such as sleep duration, physical violence, aloo-
hol and tobacoo use, and froitand vegetable intake, among others [13, 15-21]. Moreowver, out
of these sdies, just one study was arried outin Brazil but it was restricted to female adoles-
cents [15]. Together, the findings of these studies imply that risky behaviors are prevalentand
cluster together, with the majority of the adolescents being involved in unhealthy levels of
MVPA and SB. However, we highlight that none of these studies have used accderometer data
to address lifestyle patterns related to different domains of PA and 5B and their assodation
with signs of CMI»among adolescents. The purpose of this study was to identify adolescents’
lifestyle latent classes based on different domains of PA and 5B, aswell as their relationship
with sex, signs of CMD, and socioeconomic and health variahles.

Materials and methods
Study design and participants

This cross-sectional study was carried out between March and September 201 8 from a random
and representative sample of adolescents enrolled in the high school grades of the Federal

Institute of Education, Science, and Technology of Triangulo Mineiro, fruintaba Campus,
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Minas Grerais, Brazil. The study protocol was conducted according to the guidelines in the
Dieclaration of Hekinki and approved by the Research Ethics Committee involving human
beings of the Federal University of Vigosa, under the decision number 74104 217.3.0000.5153.
Before conducting any measures, participants and their parents or legal guardians (when
applicable due to partidpant’s age) provided written consent.

To calculate the sample size, we used a specific formula for cross-sectional studies contained
in the Epilnfo software, version 7 2.2.16 (Georgia, United States). Wee set the population size at
471 (total number of students enrolled in the Institute high school grades) and the prevalence
of outcome at 50% since the study considers multiple cardiovasoular disease risk factors [23].
We adopted an acceptable error of 5%, a confidence level of 95%, and a design effect of 1.0,
From these settings, we found a minimum sample size of 212 adolescents. We increased the
sample size by 10% (21 adolescents) to recover possible losses, making up a total sample size of
233 adolescents. The sample was obtained through simple random sampling. Participants
were representative of the grade and sex of the students attending the Institute.

To be induded in the study, the adolescents were required to be between 15and 18 years
old, have returned the consent forms, and be regularly enrolled in a high school grade of the
Institute. The eedusion criteria induded pregnancy, temporary or permanent physical or
mental disahility, and regular use of divretics/laxatives or the use of medication to control
blood pressure.

The first author of this smdy performed all the measurements and was responsible for deliv-
ering and receiving the acoelerometers, The data collection occurred over three meetings with
cach participant. At the first appointment, the selected adolescents were invited to participate
in the survey, given information about the research and procedures, and recetved the consent
and assent forms. The second meeting took place at the auditorium of the Institute, where the
adolescents were expected to return the signed forms and recetved an accelerometer. A verhal
explanation about the use of the monitor was given along with a leaflet with equivalent instruc-
tions. At the same meeting, they filled out the survey questionnaires, which took approxi-
mately 30 min to complete. Adolescents received a verbal description of the questionnaires
before filling them out and were asked to answer honestly. In addition, we asked them to =it
away from cach other tomaintain their privacy throughout the form filling. After 8 days, the
third appointment took place in a private room designated by the Institute and lasted appromi-
mately 20 minutes, In this meeting, partidpants were expected to return the accelerometer
and had their anthropometrics and blood pressure measured.

Latent class manifest variables

We selected five latent variables to describe adolescents lifestyle classes related to different
domains of PA and SB: MVPA, LPA, number of steps, 5B, and 5T. Variables were categorized
dichotomously aceording to health recommendation = (when available) to fadlitate the inter-
pretation of results,

Physical activity, number of steps, and sedentary behavior— A ccelerometer

MVPA, LPA, number of steps, and 5B were measured by the AdtiGraph acoelerometer (GT3X
moded). The ActiLife software (version 6.13.4) (ActiGraph, LLC, Fort Walton Beach, USA)

was used to perform all aceelerometer analysis Adolescents wore the monitors on their right
hip on an elastic belt for 8 consecutive days, induding during slecp at night. The adolescents
wire instructed not to change their daily routine and that the accelerometer was to be removed
omnby for water hazed activities, such as bathing and swimming. The first day of use (the day
they received it) was not considered in the analysis to avoid the Hawthorne Effect [24].
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Weinitialized the aceelerometer to collect data at a 30 Hz sampling rate and used the nor-
mal filter. The data were rdntegrated into 15-s epochs. Mon-wear time was defined as conseco-
tive zero counts'minute that lasted for at least 20-minutes, To be included in the analysis,
participants were required to reach a minimum of 10 hday™ of *wear time” per day and at
least & days a week, at least 1 of which wasa weekend day. We evaluated daily graphs, incli-
nometer data, and converted these data into a Microsoft Excel comma-separated values (.csv)
file to calculate the average sleep duration. These bed/wake times were uaed to areate subject
log diaries and removed from the analysis. Average slecp duration between & and 10 hours per
day was classified as adequate sleep [25]. To dassity PA and 5B, we adopted the cut-points
developed by Romazini et al [26] validated for Brazilian adolescents using vector magnitude
and 15-sepoch

Based on the weekly average, adolescents were classified into specific behavior categories.
MV PA was considered adequated when participants met 60 minutes per day [5 7], Due to the
ahsence of a cutoff point for LPA and SB, the 75th percentile of the current dataset was used to
classify these variables. The 75th percentile was also applied to the number of steps since just a
small percentage of the participants (3.23%) met the cutoff point of 11,700 steps proposed by
Tudor-Lodke et al. [27].

Screen time—Self-report

Participants were asked: "On an average day, how many hours do you spend in front of any
screen?” Adolescents were told to consider all kinds of screens. 5T was considered devated
when it was greater than 120 min, according to the guidelines for adolescents proposed by the
American Academy of Pediatrics [9].

Sododemographic variables and health outcomes

Demographic characteristics included age, sex, and grade. The socioeoconomic stats was clas-
sified through a spedfic questionnaire suggested by the Brazilian Association of Survey Com-
panies [28].

To assess CMIY, we used the General Health Questionnaire, 12-item version [29], validated
for application in Brazilian adolescents [20]. The instrument is casily applicable and =suitahle
for assessing signs of depression and anxiety. It includes personal questions, such as: "Have
youi been feeling unhappy and depressed? ™, "Have you been able to enjoy your normal activities
each day? ", and “Have you lost confidence in pourselff ™ The responses of cach question are
coded bya four-point Likert scale to describe the presence and intensity of the CMD. The first
two answers describe a normal mental state and were coded as "07. The last two responses indi-
cate the presence of signs of CMIY and were labeled *17. We totaled the scores from the 12
questions, and adolescents with a final score of = 3 points were dassified as “with signs of
CMD™[31].

Aloohol and tobacco exposure was obtained by applying two modules from the short ver-
sion of the Global School-Based Student Health Survey, validated for Brazilian adolescents
[32]. The modules were evaluated separately and each one contains 6 questions. The adoles-
cents answered questions like "How old were you when you first drank aloohol? " and “During
the past 30 days, on how many days did you smoke cigarettes? " For all questions, the first poss-
ble answer is the ahzenoe of consumption or exposure to aleohol or tobacco. The remaining
respanse posibilities indicate some level of consumption or exposure. Final sumes of the mod-
ule equal to zero indicated were classified as “non-expozed”, while values > 1 were interpreted
as “exposed”,
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Partidpants’ weight (kg) and height (cm) were measured by using a digital scale (Flenna,
maodel loe, S40 Panlo, Brazil) and portable stadiometer (Sanny Medical, S30 Paulo, Brazil),
acoording to Lohman et al. [33]. Body mass index (EMI) was calculated through the formula
(weight (kg)theight (m)*). BMI was dassified in z-score, according to sex and age [34]. Waist
and hip circumfrrences were measured using a flexible and inelastic measuring tape (Cardi-
omed, Curitiba, Parana, Brazl). The waist circumference was measured horizontally at the
umbilical scar and the hip at the buttock region, surrounding the largest circumference
between the waist and the knees [35]. The waist-height ratio (WHR) was calculated by divid-
ing the average waist circumference (am) by the height (cm). A value of WHtR = 0.5 was con-
sidered an indicator of devated cardicvascular risk

Blood pressure was measured using an automatic device ((mron, modd HEM 7113,
Kyoto, Japan), according to the recommendations of the Guiddines of the Prevention of Ath-
erosclerosis in Childhood and Adolescence [36]. Systolic and diastolic blood pressure were
classified according to age, sex, and height percentiles [36].

Statistical analysis

R Statistical Software [37] version 3.2.2 and IBM SPSS Statistics (1BM Corporation, Armonk,
MY, USA) version 21 were used to perform the analyses. Alpha level was setat 0.05 to interpret
the results,

LCA was used for modding the *lifestyle” variable. This method is appropriate for analysis
of interactions and associations between different kinds of behavioral variables. It isa person-
centered approach and henee, can offer better conditions to evaluate heterogeneous and asym-
metric variahles, such as those related to the adolescents lifestyle [15]. LCA was conducted in
the poLCA package (Polytomous Variable Latent Class Analysis) [38] available in the library
of the B Statistical Software.

DMagnostic evaluation of the most parsimonious model was performed considering the
Alaike Information Criterion (AIC), Bayesian Information Criterion (BIC), chi-squared
goodness-of-fit test (¥2) and entropy. Model quality with the inclision of covariates was evalu-
ated by likelihood ratio tests ((5%). The selection of the final model also considered the
interpretability of the item-response probabilities of the manifest variables conditioned to the
latent classes, based on the homogeneity and separation of the classes.

Eruskal Wallis test was used to verify the association of the following covariates in the prev-
alence values of the classes was verified: sex, signs of CMI, BMI, blood pressure, aloohol, and
tobacoo exposure. Bonferroni correction was used in the two-by-two post hoc tests to verify
the difference between the k groups. Effect siwes were caloulated to evaluate the differences
between the continuons values of diastolic and systolic blood pressures among the three latent
classes. The formula for the statistical tests of Mann-Whitney-U and Eruskal-Wallis-H were
used to calculate n°, The effect sizes were dassified according to the cutoff points suggested by
Bakeman [39].

Results

In total, 228 adolescents completed the survey, but 11 were removed from the sample for not
using the accelerometer appropriately. Therefore, the sample comprised of 217 adolescents
(16.08 + 0.95 years old), of which 49.3% were female. Due to the small prevalence of under-
weight (1.38%) and obese (7.83%) BMI categories, they were grouped with eutrophic and over-
weight, respectively.

The majaority of the adolescents (80.65%) wore the acoelerometer for 7 days, while the
remaining wore it for & days. Mean daily acoelerometer usage time was 958 minutes
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(approximately 16 hours), without considering records during sleep time. Table 1 shows the
absolute and relative frequendes of study variables,

Modd fit statistics for two- to five-dass solutions are provided in Table 2. The three-class
mode was chosen as the best fitting model for presen ting consigent values of absolute and rel-
ative modd fit, parsimony, homogeneity, and separation of classes. This model showed similar
metrics with the two-dass modd, higher entropy value, and better indices compared to the
other classes,

After inter pretation of the item response probabilitics, the following three classes were
identified: Class 1: “Active—Non-sedentary”; Class 2: “Inadive—M on-sedentary”; and Class
3: "Inactive—5Sedentary”, as shown in Fig 1. The "Active—Non-sedentary” accounted for
28.1% (m = 61) of the sample. The majority of these participants were more likely to meet the
MVPA recommendation (=60 minutes) and to spend less time in 8B (<7 5th percentile). The
“Inactive—MNon-sedentary” represented 48.85% (n = 106) of the sample. All the adolescents in
Class 2 were characterized by less time spent in 5B (= 75th percentile) and low PA level. Class
3, labeled “Inactive—Sedentary”, comprised 23.0% (1= 50) of the sample. Adolescents in this
class presented less than a 10% chance to reach the recommended MVFA (=60 min), and a
probability of approximately 0% of reaching adequate levels of the other health behaviors,
Considering the total sample, they had the highest time spent in S, and the lowest time spent
in MVPA and LA,

Table 3 presents continuous variables related to demographic characteristics, anthropomet -
ric measures, and cardiovascular risk factors among the three classes, Adolescents induded in
the * Inactive—Sedentary” clas presented a higher CMD score than thos assigned to the
“Active and Mon-sedentary” dass. We highlight the diastolic blood pressure p-value (p= 0.06),
which was close to the alpha level adopted in this study (p-0.05). After observing this, we per-
formed a Cohen's d effect size test on this variable and found a significant value of0 263, which
indicates the relative importance of the classes on diastolic blood pressure. Differences in sys-
tolic and diastolic blood pressures are displayed by the box plot graph in 51 Eig

We tested the effect of all possible combinations of covariates to the model above. After test-
ing the covariates with the selected moded, it was found that sex and signs of CM D were associ-
ated with the prevalence of the latent clases (Lable 4). The new model with the inchision of
the covariates sex and signs of C MDY showed that girls presented 4.5 (C195% 2.04-9.77) times
greater likelihood of bdonging to the “Inactive—Sedentary” (dass 3) instead of the “Active—
Mon-sedentary” (dass 1 -reference). In addition, adolescents who presented signs of CMD
had 11.4 [CI 95% 3.45-101.1) times greater likelihood of bdonging to the "Inactive and Non-
sedentary” (class 2) than to the “Active and Mon-sedentary” (class 1—reference) (LTable 4). The
association among classes and covariates is provided in Table 5.

Lastly, we created a modd to analyze the interaction between the covariates sex and signs of
CMI. For this new mode, the two-dass modd solution was chosen as the best fitting mode,
due to its consistent fit (ALC: 900 55, BIC: 947 46, " = 21,33, Degrees of Freedom = 14, G7 =
2127, pvalue * =0.214, and Entropy = 0.84). The two latent dasses were labeled *Active and
Mon-sedentary” (y = 28.11% ) and “Inactive and Sedentary” (y =71.89%). The results showed
that female adolescents with signs of CMD were 9.20(95% C1 1.17-71.52) more likely to be in
the *Inactive and Sedentary” dass than the "Acive and Mon-Sedentary” dass,

Discussion

This study evaluated a duster of fave modifiable cardiovascular disease risk factors—MV PA,
LPA, number of seps, SB, and 5T—in a sample of Brazilian adolescents aged 15 to 18 years
old. Our results contributed to a better understanding of adolescents’ behavioral patterns and
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Table . Sample charscteristios, overall and by sex

Male (m= 110} Female(n= 107} Total (m=217)

Agegroup

15-16 T3 [66_4%) G4 [59.8%) 137 (63.1%)

17-18 37 (33 .68%) 43 (40.2%) B0 {36 9%
Grade

lith 45 (40 %) 57 [346%) H2 (57 F%)

Lith X6 (32.7%) 58 (35.5%) T4 [34.1%)

12th 0 (6 4%) 32 (29.9%) 61 (28.1%)
MVPA

Adequate [ =60 min/day} 51 (46 .4%) 25 [254%) 76 (35 0% )

Insufficient (<60 min/dav) 59 (53 6%) B2 (PEE) 141 (65 0% )
LPA

Adequate [ = 169.7 min/day) 41 (37 3%} 13 {12 2%) 54 (24 %)

Insufficient (< 1697 min/day) 69 (62 T%) 94 (B7.9%) 163 (75.1%)
Number of steps

Adequate [ = 8455 st gps day | 40 (36 4% 14 (131%) 54 (24.9%)

Insufficient (<8455 steps/day) 0 (63 6% ) 93 (BES%) 163 (75.1%)
5B

Adequate (<7995 min/day) 85 (77 %) T8 [719%) 163 [75.1x%)

Elevated (> 7995 min/dav) 25 (X2 TR 20 (27.1%) 54 (24 BE%)
5T

Appropriate (<2 howrs/day) 317 2(1.9%) 5(23%)

Elevated (=2 hours/day) 107 (97.3%) 105 (98.1%) 202 (97 7%:)
Slesp duration

Adequate (8- 10 hours/day) 12 (10 5%) 13 (12 2%) 25 (11 .5%)

Insufficient (<8 hours/day} 98 (F9_1%) 94 (B79%) 192 (BB.5%)
SES

‘Wealthy (classes A and Bl 31 [28.>%) I [2006%) 55 [24.4%)

Middle (dasses B2 and C1) 6B (6] &%) 67 (S16%) 135 (62 %)

Lower [classes 2 and D-E) 11 (10 0% ) 18 [16.5%) 9 [6.3%;)
CMD

Nosigns of CMD (<3 points) A7 (42 T%) 6 [5.6%) 55 (24 4%)

With signs of CMD (> 5 points ) % (57 _F%) 101 (94.4%) 164 (75 %)
Alahal

Non-Ex posed [sum = 0} 5 (N0 L2 {10 2%) 35 (16.1%)

Exposed (sum > 0} 7 (79_1%) 95 (BELE%) 182 (B3 9%)
Tabaxa

Non-exposed (sum = 0} 9 (62 M%) 77 (TL0%) 146 (67 %)

Exposed (sum > 0} 41 (37 _¥%) B0 (2R0%) 71 [(52.7%)
EMI

Eutrophic < 85th %} 7467 %) B3 (77.6%) 157 (72.4%)

Orverweight (= 85th %) 6 (32 T%) 4 (224%) 80 (X7 T%)
Elood Pressure

Adeqs 92 (B3 8% 107 {1000 ) 199 (91.7%)

Elevated 18 (16 _4%) 0 [0%) 18 [5.3%)

MVPA, modernie-to-vigonos physical adivity; LPA, light physical activity; 5B, sedentury behavior, 5T, screen time; SES, spoiosconomi c statos; CWD), oomomion mental
disarders; BMI, body mass ind=c

htre0d olomy 10137 1 Lpane (2343 74400 1
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Table & Relative and absolute fit indices for latent dass models.

Latert Classes AIC BIC OF ra G* PG Entropy
2 92175 95895 0 H8E 19561 403 085
3 92491 98237 14 1120 1204 A0z 091
4 9ra9s 1007 57 LY 506 0750 074
5 3802 1605 04 z 075 L15 0560 07e
[ 4355 1067 54 4 L4 Ws7 - 078

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; DF, degres of freedom; f. Peamon’s goodness- of -fit; Gz. likelhood ratio devianos statistic.

Hoiog/0 1371 S——

their assodation with sex and psychological characteristics. Corroborating previous studies
[13, 15, 16, 18], we found that healthy and unhealthy behaviors cluster together, and female
adolescents presented a greater likdihood of being inactive and sedentary than males. A criti-
cal finding of this study was that physical inactivity and 5B arc associated with signs of mental
disorders, especialy in girls

Regardless of the dass, 5T did not ditferentiate the groups becanse only a few adolescents
complied with the 120-min/day limit recommendation [9] (LTable 1). In spite of that, we main-
tained this variable in the modd due to its harmful effects on physical and mental health, as
hasbeen previously highlighted by others [10]. This result suggested that interventions to fight
the sedentary lifestyle pandemic mustbe primarily based on reducing 5T in this population.
By addressing this variable, interventions could reach the majority of the adolescents, as sug-
gested by our results, which are in agreement with others that found a large amount of time
spent by adolescents in this type of activity [& 15 18, 21] The recommendation of restricting
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Fig 1. Distribution of participants across @dh of the three dasses. MVPA, Moderate-t-vigorous physical activity; 5B, Sedentary behavior, LPA, Light physical
activity; 5T, Saeen time; MV . Magnitude Vector; *Variahles measurad with the acelerometer. Class 1 * Adive —MNan-Sedentary”, Class 2 “Inactive— Mon-
Sedentary”, and Class % *Inacti ve and Sedentary™.

o - —

PLOS OME | nitps: fdol. oy 10. 1371 foumal. pone 0334374 Juna 22, 2020 B/15




185

PLOS ONE Phyaicalactity and sedentary behavioml casses among Braziian adolescents

Table 5. Vardationof age, candiovas cular disease fsk factors, and CMD score among the latent classes.

Variahls Class | (=61} Active—Nan- Class 2 (m = 104} Inactive—MNon- Class 5 [n = 50} Inactive—Sedentary ¥
Sedentary Sedentary
Median P25_P7S Median P25_P7S Malian P2E_P75
Age 160 {15.0-17.0) 160 {15.0-17.0) 160 {15.0-17.0) 070
BMI (kg/m’ ) 214 (19.6-247) 211 (19.3-25.8) 204 (18.4-257) 032
Hip (cm) 471 (922-100.2) 968 (929 105 1) 959 (L6 - 106.5) 074
Waist [cm) T {728-840) 754 {L7-RE8) 738 {69.0-8E4) 020
SBP (mmHg) 1055 {99.0-1157) 1025 (953 113.5) 1042 {953 -110.6) 027
DEF (mmbg) L1 {5 1.5-61.0% 572 {53.5-625) 545 {53 0-638) Wi
CMI scom 40" {1L0-80) &0 {3.0-9.0) &0’ (3.7 -10.0) wo4g*

* Significative povalue {<0005) Kruskal Wallis test.
+S@ﬁﬁmpmiﬂmiﬁidmm}mmtmd:s 1 and class 5. BEMI, body mass index; SEF, sysinlic blood pressure DEP, dizstalic biood
pressurs; CMD, common mental disorders.

hitps:iid olomy10.197 1 fournalp ane (2943 74.4003

ST to less than 2h/day is well-known among rescarchers, but the high average time spent on
this behavior (approximately 396 min per day) can suggest that the population who need this
knowledge the most—adolescents—is not aware of this recomm endation. Messages concern-
ing 5T should highlight the recommended time, its adverse effects on physical and mental
health, and encourage the individual to exchange the excessive time spent on 5T with healthier
behaviors, auch as P A of any intensity, or at least a standing posture. Since cell phone use or
other small screens are a large portion of this excessive 51 behavior, and ance they are porta-
ble, incorporating even LPA during use can mitigate some of the negative consequences asso-
ciated with this behavior.

Clazsz 1, abded “Active— Mon-sedentary”, comprised approximatedy one-third of the sam-
ple and was considered the healthiest dass in the study. Adolescents in this class were more
likely to meet the MVPA recommendations (60 min per day) [6, 7], had the highest LPA and
number of steps, and more than 90% of them reached the SB cutoff (<75th percentile). The
CMUI final score in this class was the Jowest among the groups and was significantly Jower
than dass 3 (*Inactive and Sedentary”) (Lable 3). These results are in line with other studies
which have shown a positive association between PA level and mental health [10, 11].

Table 4 Sex and signs of CMD as predictors of membarship in latent dasses of adolescents.

allntmaept Class 3/ Class |

B (Coefficient) SE Oidds Ratin T (955} povalne
Femalet e 065 102 036 549 07
Signs of Ment] Disarderst 143 112 11.35 345 10110 s

Class 3 | Class |

B (Coefficient) SE Oidds Ratio CT (955} pvalne

Femalet 150 040 448 204 am L
Signs of Ment] Disarderst [ 039 L34 063 243 .41

TIndicates that “male’ is therdersne catgory.

* Indi @tes that “Withont signs of CMD is the neference category.

* S gnificative association; SE: Standard ermor, CI 25%: Confidene Intarval of 95%. Maode] fit vl ues with covariates sex and signs of CMD: AIC: 902,01, BIC: 97298,

Pﬂnnn’sguadnus—d-ﬁtﬂfn’m]ﬁmpmpﬂﬂbﬂe:]HDF:]D.LMM::&&E\&MM:&:iG‘h: imip-m}ugGi:l]_ZmLand.

Entropy =091
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Tablk 5 Assodation vahees of the latent class anal ysis modd with individual covarates.

Covariastes Clase 2 [ Class 13 Class 5 Class 14
B (Coeffident) | SE | Odds Batio CI(95%) pvale | B (Coefficent) SE | Oulds Ratio CI(95%) povalue
Malet 1 1
Femal: 12 a7l 25 074 | 1154 | @S0 157 044 .17 291 | 1743 | 0.001°
Without CHDt 1 1
Presenc of CHMD 049 055 248 133 541 g 19 237 1.8 247 127 | 2001 005"
Eutrophict 1 1
hverweigth -0L.49 44 0.4l 025 l44 | 0280 0.72 0.51 2405 075 558 | 082
Adequae WIHRT 1 1
Elevat WHR 170 1.3 547 0486 | &407 | 0202 034 0% 140 &S 300 | 0399
Maorma EPt 1 1
Elevatsd BEP =122 054 0.4 010 084 | o4 0.7 051 .48 078 552 | 082
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Furthermore, this class presented high levels of PA and 5B based on 5T, which confirms that
these activities are not mutually exdusive, as pointed out by others [13, 15]. That is to say, high
FA level does notreplace 5B and vice-versa. Interventions targeting this class must mainly
focus on how to keep these individuals active and non-sedentary, and also on how to avoid the
typical PA reduction and 5B increase over the years, as reported by other authors [16].

The intermediate dass -“Inactive and Mon-sedentary”- was the largest group (n = 106) and
had as its most significant feature the lowest time spentin 5B compared to the other groups
(=7 5th percentile). Dhespite that, adolescents in this class showed the smallest number of steps,
and little time spent in MVFPA and LPA. These results confirm the premise that one behavior
does not replace the other; that is, low 5B does not mean a high PA level. These findings imply
that one healthy behavior docs not imply in a healthy lifestyle. This physical inactivity pattern
iz the primary concern in this group doe to its well-known har mful effects on general health
[40]. Also, adolescents with signs of CMID had 11.4 (C1 95% 345-101.1) times greater ikeli-
hood of being in this class in relation to the * Active and Non-sedentary” class. These findings
confirmed that signs of CMD have a meaningful effect on PA and SB patterns. We attributed
these findings to the benefits of the PA level on mental health, as both of these classes pre-
sented practically the same SE pattern (Fig 1). Interventions tailored to this dass must promote
all domains of PA thatcan be accumulated throughout the day.

Clazz 3 ("Inactive and Sedentary”) was the worst behavior combination and was composed
of 230% (n = 50) of the adolescents This clas exhibited the lowest levels of MVPA and LPA,
and the highest levels of SB. This unhealthy pattern reflected on their mental health since ado-
lescents in this group presented higher CMID final score than Class 1 (Table 3). The positive
association among physical inactive, SBand psychological impairment in adolescents has
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previously been established [10, 11, 19]. Understanding the factors that make these individuals
stand out from the others as the highea risk group may provide valuable direction for develop-
ing successful interventions.

In Brazl, there iz also a high prevalence of anxiety and depression among adolescents. A
national representative study of Brazilian adolescents, from 12 to 17 years old, applied the
same CMIY questionnaire and cutoff used in this study [41]. In thatstudy, signs of CMD were
prevalent in 33.6% of the participants from 15 to 17 years old, being higher among girls [41 ]
We highlight the higher prevalence found in our study, wher e approximately 75% of the ado-
lescents were classified with signs of CMD (Table 1). We speculate that the reason for such dif-
ference may rely on the different school routine of our sample. Adolescents enrolled in this
type of school take high school dasses along with technical education. Their school routine
inchides 40 classes per week, from 7:30am to 4:50 pm, with 17 required distinct subjects on
average. Besides academic obligations, based on their grades, they can cither apply to be a sub-
ject tutor or a research fellow, being involved in diverse types of activities during lunch break.
These adolescents live as “mini-adults", and such an echansting routine full of pressure may be
the justification for the high prevalence of signs of CMD found in our study.

Our results supported the well-established knowledge that females are more physically inac-
tive and sedentary than males [17, 21 ]. Girls were 4.5 (CI 95%: 204-977 ) more likely to belong
to the “Inactive—Sedentary” (class 3) instead of the "Acve—Non-sedentary” (dass 1). This
fact shows female adolescents as an at-risk group and confirms our hypothesis of sex disparity
related to PA and SE. However, our study went beyond that by evaluating two classes and
extended the literature by showing the interaction between sex and signs of CMD. Females
adolescents with signs of CMD were 9.2 (95% CI: 1.17-71.52) more likely to be in the “Inactive
and Sedentary” dass than in the *Active and Non-Sedentary” class. These results suggested
that physical inactivity and 5B can be associated with signs of CMD, espedally in girls, These
findings should not be disregard as adolescence is a period for the onset of behaviors that can
be tracked into adulthood [17]. PA has been assodated with improvements in mental health,
mainly by increasing self-esteem [42] and redudng depression [10].

It is difficult to compare our results with others because just a few studies with adolescents
between 15 and 18 years old have applied LCA, and most of them included different health
behaviors on the moded. One study worth mentioning was devdoped by Miranda et al. [15]
and invobred 405 Brazilian female adolescents from 14 to 19 years old. MVPA, number of
steps, 5T, sitting time, and number of meals were included in the LCA model. The variables
clustered in three dasses, two of which were also found in our study (“Inactive-Mon-seden-
tary” and “Inactive and Sedentary”). The other class found by Miranda et al [15] wasthe
“Active and Sedentary”, despite the low frequency found in this group (6.2% of the sample).
Unlike our study, which has found the “Inactive and Non-sedentary” as the largest dass
(48.9%), Miranda et al. [15] found that 77.5% of their sample were dassified as “Inactive and
Sedentary”. We speculate that the difference in our results should be explained by the sample
invoheed. While we had both sexes, the other study restricted their sample to female adoles-
cents, who are known to be more inactive and sedentary. Together, all these findings and prev-
alence mentioned ahove suggested that traditional Brazilian public policy to improve PA in
adolescents, especially females, does not seem to be effective. More personal interventions with
actions tailored to the specifidty of cach group may be a better option to promote healthy
behaviors, Moreover, adolescents should learn and be educated about multiple health risk fac-
tors and their consequences in adulthood. Thus the school environment should be seen asa
critical place in combating youth risk behaviors, We state it because the majority of adolescents
are cnrolled in this context and spend most of their days init. Active breaks, disoussing groups,
and a subject redated to the adoption of healthy behaviors are some of the options to be
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developed in this context. The school can play a critical role not only in the adolescents intel-
lectnal development but akso in the empowerment of their knowledge about health,

The strengths of this study indude the uniquenes of the findings, the application of LCA to
identify hehavioral patterns, and the ohjective measurement of PA and SE. Besides that, the
non-wear ime of 20 minutes and the fact that most of the adolescents wore the accelerometer
7 days for 16 hours per day, on average, highlight the high adherence of the participants to the
protocol and give reliability to the results. However, this study has some Emitations. First, due
to its cross-sectional design, we cannot make any conclusions about the causality of the associ-
ations. Second, the accelerometer was not used during water-based activities (e.g., swimming),
which could lead to an underestimation of the PA level. Third like all self-report methods, the
answers to the questionnaires relied on the adolescent’s ahility to accuratey recall information.
Lastly, a dichotomization of the variables to facilitate the interpretation may have led to the
loes of some crucial information. In addition, itis worth mentioning that the findings would
have been different if we had sdected a disting cutoff other than the 75th percentile for SB,
LPA, and the number of steps. However, there is no consensus abouta cut-point for the first
two variables, and the majority of the adolescents did not reach the number of steps recom-
mended by Tudor-Locke et al. [27]. Mevertheless, the 75th percentile was applied in another
LCA study [15] and can be a useful method to compare adolescents with their peers. Future
rescarch should address the devdopment of a 5B cut-point and evaluate the distinct domains
of PA and 5B induded in this study separately by sec. We also suggest longimdinal research to
assem if the patterns are tracked into adult life and their effect on health over time. Finally,
qualitative data should be sought to describe the determinants of each class (family, structure,
mental, and others) that make adolescents adopt different behavior.

Conclusions

In condusion, three behavioral dasses of different domain s of FA and SEwere found to repre-
sent the patterns of our sample. 5T did not differentiate the classes and should be targeted as
the main risky behavior in future interventions. Female adolescents had more chances to
bdong to the “Inactive and Sedentary”, while the ones with signs of CMD were more likely to
be in the “Inactive and Non-sedentary” class, Therefore, holistic interventions must be deved-
oped, specific for cach sex, and with particular attention to psychological health,
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