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RESUMO

Introducédo: Dentre os diferentes fatores biolégicos e comportamentais que
podem afetar o ganho de massa 6ssea na juventude destaca-se a pratica de
exercicios fisicos. Por outro lado, o seu efeito na satude de adultos ndo-atletas
ainda ndo esta claro. Objetivo: Identificar se adultos engajados em atividades
esportivas na juventude apresentam diferencas em seus perfis de prética de
atividade fisica, DMO, adiposidade corporal, qualidade do sono e custos com
saude. Métodos: Participaram do estudo 225 adultos com idade entre 40 e 65
anos de ambos os sexos. Foi realizada inicialmente coleta de dados pessoais e
antropomeétricos e responderam a questionarios sobre dados socioecondmicos,
sintomas musculoesqueléticos, qualidade do sono e pratica de atividade fisica
na infancia e adolescéncia. Realizou-se avaliacdo da composi¢ao corporal por
Absorciometria de Raios-X de Dupla Energia (DEXA) a fim de investigar a massa
0ssea, gordura corporal e massa livre de gordura em valores gerais e regides
corporais segmentados. E receberam peddmetros para utilizar por sete dias
consecutivos para revelar o nivel da atividade fisica habitual. Por fim, informaram
dados sobre o consumo de medicamento de rotina. Todas estas avaliacbes
descritas foram realizadas nos dois momentos do estudo. Resultados: Aqueles
com mais de 7500 passos/dia apresentaram menor ocorréncia de obesidade e
melhor qualidade do sono. Inicialmente 32,4% da amostra apresentou mais de
7500 passos/dia e esse valor caiu para 27,1% e os principais determinantes
encontrados foram a idade e o histérico de pratica de atividade fisica prévia. A
pratica de atividade fisica precocemente produz um efeito benéfico sobre as
variaveis 6sseas BMC e BMD. Ainda, a pratica de atividade fisica esta
inversamente relacionada ao consumo de medicamentos. Conclusdes: A
atividade fisica mostrou-se benéfica seja ela exercida na idade adulta (momento
atual) ou precoce (infancia/adolescéncia) sobre diferentes problemas de saude.
Dentre os principais beneficios podemos destacar a reducdo da obesidade,
maior qualidade do sono e saude 6ssea e menores gastos com medicamentos.
Palavras-chave: Osso; Atividade Fisica; Peddmetro; Osteoporose;

Envelhecimento; Medicina do esporte; Ciéncias da nutricdo e do esporte.



ABSTRACT

Background: Among different biological and behavioral factors which could
affect the bone mass gain in youth, the physical activity practice is one of the
most important. However, is unclear the your effects on non-athletes adults
health. Aim: To identify whether adults engaged in sports activities in youth
present differences in their principles of physical conduct, BMD, body adiposity,
sleep quality and health costs. Methods: Twenty-five adults between the ages of
40 and 65 of both sexes participated in the study. Personal and anthropometric
data were collected initially and answered questions about socioeconomic data,
musculoskeletal symptoms, sleep quality and physical activity in childhood and
adolescence. Body composition was evaluated by Dual Energy X-Ray
Absorciometry (DEXA) in order to investigate bone mass, body fat and fat free
mass in general and segmented body regions. And they received pedometers to
use for seven consecutive days to reveal the level of habitual physical activity.
Finally, they reported data on routine drug use. All of these evaluations were
performed at both points of the study. Results: Those with more than 7500 steps
/ day presented lower occurrence of obesity and better quality of sleep. Initially
32.4% of the sample presented more than 7500 steps / day and this value fell to
27.1% and the main determinants found were the age and the history of previous
physical activity practice. The practice of early physical activity produces a
beneficial effect on BMC and BMD bone variables. Also, the practice of physical
activity is inversely related to the consumption of medications. Conclusions:
Physical activity was shown to be beneficial in adulthood (present moment) or
precocious (childhood / adolescence) on different health problems. Among the
main benefits we can highlight the reduction of obesity, higher quality of sleep
and bone health and lower expenses with medications.

Keywords: Bone; Physical Activity; Pedometer; Osteoporosis; Elderly; Sports

Medicine; Science of Nutrition and Sports.
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INTRODUCAO

No mundo verifica-se um aumento relevante do nimero de pessoas com
doencas cronicas, fato que marcou a transicdo epidemioldgica sobretudo em
paises com maiores niveis de desenvolvimento (DUARTE e BARRETO, 2012).
Essa classe de doencgas tem por caracteristica ser altamente limitante e onerosa
(BAUER et al., 2014), no entanto, apresentam um carater preventivo importante
gue envolve, dentre outras medidas, acdes direcionadas ao aumento do nivel de
atividade fisica (DURSTINE et al., 2013).

Mesmo quando praticada em fases iniciais da vida, como infancia e
adolescéncia, a atividade fisica parece mostrar-se importante para a prevengao
de doencas e agravos a saude, os quais sdo geralmente manifestados na idade
adulta (KENNEDY et al., 2014). Desse modo, ha um levante de incentivo de a
pratica de atividade fisica, ndo apenas como atividade de lazer mas também
como uma forma de vida mais saudavel (SALLIS et al., 2016).

Tais medidas estao, ainda que lentamente, se mostrando na literatura nos
diferentes de campos de investigacdo em saude, como por exemplo no estudo
de Ducher et al. (2006) que verificou melhoras em parametros 6sseos de adultos
gue foram praticantes de ténis na juventude. Também ja foram evidenciados
beneficios da pratica de atividade fisica prévia sobre a obesidade entre adultos
(KNOW et al. 2015) e suas complicacBes como a incidéncia de diabetes mellitus
e hipertenséao arterial (FERNANDES e ZANESCO, 2010). Mas ainda, esta € uma
area aberta a investigacdo pois ainda ndo estdo claros os mecanismos
envolvidos na relacdo entre a atividade fisica praticada na infancia e
adolescéncia e suas repercussdes sobre a saude de adultos.

Algumas teorias podem indicar influéncia educacional e comportamental
sobre os habitos de vida saudavel, pode haver predisposi¢cdo genética que os
favorece em beneficiar-se do exercicio, ou até mesmo adaptacdes epigenéticas
mas nada ainda foi estabelecido (Hamer et al., 2012; Lima et al., 2014). Ainda
mais além, ndo esta claro se a atividade fisica prévia (praticada na infancia e
adolescéncia) afeta os desfechos em salde de maneira independente ou se esta

associada a outras variaveis.
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Assim, o presente estudo investigou se realmente a pratica de atividade
fisica em anos iniciais da vida repercute diretamente sobre desfechos em saude
de adultos, ou seu efeito é intermediado pela pratica de atividades fisicas na vida

adulta.
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Tracking da atividade fisica

A inatividade fisica assumiu propor¢cdes epidémicas no mundo e ja
contribui significativamente para as estatisticas de morbidade e mortalidade
(DING et al., 2016). Dados nacionais apontam que a inatividade fisica entre
adultos é responsavel por parcela significativa dos gastos diretos e indiretos com
saude, como o custo de internacdes do qual a inatividade fisica representa cerca
de 15% do total no sistema Unico de saude (SUS) resultando em um montante
de R$275.646.877,64 em um ano (BIELEMANN et al., 2015).

Assim, campanhas de incentivo a pratica de atividades fisicas tém sido
desenvolvidas nos ultimos anos (ROSENBAUM et al., 2014, SALLIS et al., 2016),
em contrapartida aos habitos de uma geracao que favorece a predominancia de
comportamentos sedentarios (PIGGIN e BAIRNER, 2016), responsaveis por
baixos niveis de atividade fisica (HALLAL et al., 2012). Tais medidas de incentivo
a pratica de atividades fisicas mostram-se ainda mais importantes quando
implementadas em idades mais precoces da vida, caso da infancia e
adolescéncia (MANTOVANI et al., 2016a). Esta vertente de pensamento parece
ser sustentada por informacdes presentes na literatura de que a adocao de
habitos de vida saudaveis nas primeiras décadas de vida (neste caso,
engajamento em atividades esportivas) parece afetar positivamente habitos e
desfechos em saude na idade adulta (ALVES et al., 2005; MANTOVANI et al.,
2016a).

A potencial relacdo entre a atividade fisica praticada na infancia e
adolescéncia com aquela realizada na vida adulta pressupde uma continuidade
do padrédo de comportamento ativo do individuo ao longo do tempo (MALINA et
al.,, 2001). Considerando esse fator e o seu potencial peso no combate a
inatividade fisica na idade adulta, é importante acompanhar o nivel de atividade
fisica ao longo da vida do individuo a fim de investigar o efeito de sua
manutencdo sobre os anos seguintes de vida (HALLAL et al., 2006). A esta
manutencédo da pratica de atividade fisica ao longo do tempo, atribui-se o nome

de “tracking da atividade fisica”. O tracking da atividade fisica contribui para
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explicar a manutencéo do comportamento, denotando a estabilidade do nivel de
atividade fisica em diferentes momentos da vida (KHAN et al., 2012).

Entretanto, grande parte dos estudos apontam os diferentes métodos de
analise empregados como um importante fator que dificulta comparacéo entre
os estudos (KHAN et al., 2012; MALINA et al., 2001). Da mesma forma, os
coeficientes de tracking encontrados sdo geralmente de magnitude fraca ou
moderada (MALINA et al., 2001; RAUNER et al., 2015) e sugerem diferencas
entre homens e mulheres, com baixos indices de tracking para mulheres e
moderados para homens (BOHERAN et al., 2004). Outro fator a ser considerado
€ o tempo de follow-up, pois quanto maior o intervalo entre os momentos de
observacgéo, menor tende a ser o coeficiente (FRIEDMAN et al., 2008).

De um modo geral, um maior nivel de atividade fisica na juventude mostra-
se importante para manter um bom nivel de atividade fisica na vida adulta
(ALVES et al., 2005), bem como promover beneficios em diferentes aspectos de
saude (FERNANDES et al., 2015). Para ilustrar, Fernandes e colaboradores
(2015) apontam relevantes beneficios da atividade fisica praticada na juventude
sobre os desfechos cardiovasculares e metabdlicos, destacando que essa
relacdo ainda ndo esta completamente compreendida pela area da Medicina

Esportiva.

Tracking da atividade fisica e sua relacdo com obesidade e qualidade do
sono

Entre os diferentes agravos a saude possivelmente afetados pela maior
préatica de atividades fisicas ao longo da vida, cita-se a obesidade, a qual atingiu
niveis pandémicos no mundo (AHUJA et al., 2014). A taxa de
sobrepeso/obesidade no mundo aumentou de 28,8% em 1980 para 36,9% em
2013 entre os homens e de 29,8% para 38% entre as mulheres. Em geral, as
mulheres apresentam maiores indices quando comparadas aos homens, bem
como, paises desenvolvidos possuem um maior nimero de pessoas com
sobrepeso/obesidade do que paises em desenvolvimento (NG et al., 2014).

Assim como é verdade para a pratica de atividades fisicas, a obesidade

também tem caracteristicas de tracking da infancia para a idade adulta (CALLO
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et al. 2016), caracterizando-a como um problema de saude de complexo
tratamento. Estudos longitudinais confirmam a relagéo entre maiores indices de
sobrepeso/obesidade na infancia com a obesidade na vida adulta, inclusive
guanto mais precocemente esta condicdo se instala, maior a chance de
permanecer presente ao longo da vida (CALLO et al., 2016; FIELD et al., 2005).

Em seu estudo de acompanhamento por 22 anos de jovens canadenses,
Herman e colaboradores (2009) observaram que a grande maioria dos jovens
obesos ou com sobrepeso permaneceu com excesso de peso ou obesidade
guando adultos. Estes autores admitem que, embora haja limitada evidéncia de
perspectivas longitudinais sobre tracking da atividade fisica da infancia a
adolescéncia, a melhor estratégia de enfrentamento da obesidade é prevencéao
por meio de a¢des multifatoriais e populacionais com foco na inatividade fisica
ao longo da vida a fim de combater os riscos globais para a saude (HERMAN et
al. 2009).

Dados internacionais apontam que um estilo de vida ativo durante a
infancia e adolescéncias pode prevenir a ocorréncia de obesidade na vida adulta
(KNOW et al. 2015), ressaltando o seu potencial papel na prevencéo de doencas
cronicas relacionadas a maior adiposidade corporal (AYER et al., 2015; LIMA et
al., 2014). Este papel benéfico foi encontrado no estudo de Fernandes e Zanesco
(2010), no qual houve efeito protetor da pratica de atividade fisica realizada
durante a infancia e/ou adolescéncia sobre a incidéncia de diabetes mellitus e
hipertenséo arterial na vida adulta.

Outro problema de saude que, embora menos explorado que a obesidade
pela literatura cientifica, possui papel relevante na ocorréncia de doencas é a
gualidade do sono. As taxas de pessoas com baixa qualidade do sono séo
elevadas em todo o mundo (LIU et al., 2013). No estudo de Zanuto e
colaboradores (2015), o problema (disturbios relacionados ao sono) foi
identificado em 47% dos adultos residentes em uma cidade de porte médio do
interior paulista, sendo mais evidente entre mulheres, pessoas com menor
escolaridade e com sobrepeso/obesidade. Por outro lado, agueles com maior
escolaridade e classificados como fisicamente ativos apresentaram melhor

qualidade do sono.
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O sono € um importante regulador do funcionamento do organismo e, por
se manifestar todos os dias, tem carater crénico no desenvolvimento de
inimeros agravos a saude (EKSTEDT et al., 2013; HJORTH et al., 2014).
Estudos recentes apontam uma conexao entre sono e obesidade sustentada por
alteragbes hormonais relacionadas ao controle de consumo de nutrientes e
metabolismo (AHUJA et al., 2014).

Por outro lado, a pratica de atividade fisica pode ser uma valida
ferramenta para melhorar a qualidade do sono por acgles fisioldgicas e
psicologicas, pois o treinamento fisico melhora a qualidade do sono através do
aumento do consumo de energia, da secrecdo de endorfinas e controle da
temperatura corporal (YANG et al., 2012). Diferentes estudos tém relacionado a
gualidade do sono a atividade fisica habitual em diferentes grupos etéarios
(EKSTEDT et al., 2013; HIORTH et al., 2014). Lang e colaboradores (2016)
mostraram que adolescentes com maiores niveis de atividade fisica apresentam
melhor qualidade do sono. Até mesmo criancas e adolescentes em condi¢des
patolégicas tém o sono beneficiado pela pratica de atividade fisica (ORSEY et
al., 2013). Seguindo padréo similar, entre adultos, a maior pratica de atividades
fisicas tem sido relacionada a melhor qualidade do sono (MANTOVANI et al.
2016b). Entretanto, ainda n&o esta claro na literatura os efeitos a longo prazo da
préatica de atividade fisica na infancia e adolescéncia sobre a qualidade do sono

na vida adulta.

Tracking da atividade fisica e saude 6ssea

Em relacéo ao tecido 6sseo, sabe-se que este se desenvolve de maneira
crucial durante a juventude, quando o pico de aquisicdo de massa 6ssea ocorre
ao final da adolescéncia afetado por diferentes fatores bioldgicos (genética,
sexo, etnia e a¢do hormonal) e comportamentais (exposic¢ao a luz solar, nutricao
[ingestao de célcio e vitamina D], excesso de peso e pratica de atividades fisicas)
(FORTES et al., 2014). Fato é que este pico alcancado préximo dos 30 anos é
mantido ao longo da idade adulta e, gradativamente, diminui com o avancar da
idade (RIZZOLI et al. 2001). Assim, individuos que durante a adolescéncia

apresentam menor ganho de massa 0ssea, com a diminuicdo gradual e natural
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decorrente do envelhecimento, em algum momento podem desenvolver o
guadro patoldgico da osteoporose mais facilmente (DETTER et al., 2013). Dessa
forma, embora a osteoporose seja altamente prevalente entre idosos, pediatras
comumente indicam que “a osteoporose € uma doenca pediatrica”. Este
paradoxo ocorre devido ao fato de que o0s processos bioldgicos iniciados e
concluidos durante a infancia e adolescéncia séo criticos na determinacdo da
densidade e do conteddo mineral 6sseo (DMO e CMO, respectivamente)
observados na idade adulta (RIZZOLI et al. 2001; MALINA et al. 2004).

Nesse sentido, dentre os diferentes fatores bioldgicos e comportamentais
gue podem afetar o ganho de massa 6ssea na juventude, a préatica de exercicios
fisicos tem recebido especial atencédo da comunidade cientifica. No que se refere
a sua relacdo com fatores hormonais, sabe-se que o hormonio do crescimento
(GH) é fundamental na formacao 6ssea durante o crescimento € 0 mesmo tem
sua acao inibida por agentes inflamatorios (AMADEI et al., 2006). Da mesma
forma, o exercicio fisico além de estimular a liberacdo de GH no periodo pos-
exercicio, também se caracteriza como um importante agente anti-inflamatorio
(WALSH et al., 2011; VENDELBO et al., 2010), caracteristicas essas que podem
auxiliar na acdo do GH no organismo. Somada a essa acao sobre do GH, entre
jogadores profissionais de rugbi que praticaram a modalidade desde a sua
juventude (modalidade esportiva com reconhecido efeito sobre a massa 6ssea),
existe maior concentracdo sanguinea de osteocalcina, um importante marcador
de formacéo 6ssea (ELLEOUMI et al. 2009). A osteocalcina € uma proteina nao
colagena presente no 0sso, sintetizada por osteoblastos (células envolvidas na
formacéao/remodelacéo do tecido 6sseo) e sua acao é dependente de vitamina K
(BATMAZ et al., 2014). Essa proteina é expressa durante a formacédo da matriz
0ssea e seus niveis séricos elevados representam DMO elevada (TOUSI et al.,
2013).

Ainda, no que se refere a relacédo do exercicio fisico com a saude éssea,
a literatura tem se debrucado mais fortemente sobre a acao direta do exercicio
fisico sobre a matriz 6ssea. Segundo o Colégio Americano de Medicina do
Esporte (ACSM, 2004), determinados tipos de atividades fisicas sdo capazes de

potencializar aumentos na massa 6ssea, pois o tecido 0sseo, quando exposto
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as cargas mecanicas externas gera o conhecido efeito pizoelétrico (DUCHER et
al. 2005; DUCHER et al. 2006), interpretado pela matriz 6ssea como um estimulo
ao seu crescimento.

Da mesma forma, diferentes modalidades esportivas, além de estimular
mais fortemente o crescimento dos ossos utilizados durante sua pratica
(exemplo: membro superior na pratica do ténis e membros inferiores na prética
do futebol), afetam também os diferentes tipos de 0ssos. Assim, rotinas de
exercicios fisicos que envolvam algum tipo de impacto na matriz 6ssea (saltos,
corridas, etc.) estimulam mais a aquisicdo de osso trabecular (camada mais
interna), ao passo que exercicios que exponham o tecido 6sseo a tor¢des (caso
do ténis) tém efeito especial na estimulacéo da porcéo cortical do osso (camada
mais externa do osso) (DUCHER et al. 2005; DUCHER et al. 2006).

Por outro lado, a pratica de exercicios como a natacao (que nao possui
as caracteristicas mecanicas acima citadas) tem sido muito debatida, pois ha
indicativos de que sua pratica prolongada pode gerar resultados negativos na
formacdo de massa Ossea ao longo da juventude devido a condicao
hipogravitacional prolongada a qual sdo submetidos (GOMEZ-BRUTON et al.
2013; FERRY et al. 2013). Estudos recentes tém apontado menores valores de
densidade e conteudo mineral 0sseo entre nadadores em relacdo a outros
esportistas e ndo € encontrado diferenca dessas variaveis em relacdo a grupos
de pessoas inativas, exceto em analises que considerem uma analise exclusiva
dos membros superiores, provavelmente devido a maior nivel de atividade que
esses s&o requisitados quando comparado as atividades diarias (GOMEZ-
BRUTON et al. 2013). Assim, destaca-se a importancia de atividades que
propiciem estimulo mecanico sobre a estrutura éssea pois essa se adapta ao
estresse com modificacdes dimensionais positivamente osteogénicas em
relacdo a largura, diametro, perimetro, seccéo transversa, volume e peso do
tecido 6sseo, além de frear a instalacdo de processos degenerativos do tecido
0sseo (VAL et al., 2013).

Outro fator importante identificado na literatura é que, aparentemente,
guanto maior for o periodo de pratica esportiva, maiores sdo os ganhos de massa

0ssea (DUCHER et al. 2006) e melhor a relacdo entre formacédo e degradagéo
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de matriz 6ssea na idade adulta (ELLEOUMI et al. 2009). Tenistas adultos
engajados na pratica do ténis desde a juventude tém maior densidade mineral
O0ssea do que seus pares sedentarios. Da mesma forma, entre estes mesmos
tenistas profissionais, a densidade mineral no membro dominante é maior do que
a do membro ndo dominante (DUCHER et al. 2006).

Observa-se também que o ganho de massa muscular decorrente da
pratica de exercicios fisicos durante a juventude também auxilia na formacao
0ssea, uma vez que causa tensdo na estrutura éssea e, assim, estimula o seu
desenvolvimento (DUCHER et al. 2005; DUCHER et al. 2006). Prova disso é que
entre adultos tenistas que praticam a modalidade desde a juventude, 0 membro
dominante possui maior massa muscular e maior circulacdo sanguinea,
caracteristicas essas que se correlacionam significativamente com maiores
valores de CMO e DMO na regido (DUCHER et al. 2005). Este fator merece
especial atencdo, pois, a pratica esportiva na juventude também estimula o
desenvolvimento muscular de jovens esportistas do sexo feminino (FERRY et al.
2013) e sabe-se que mulheres apresentam menor massa muscular do que
homens e a sarcopénia observada no sexo feminino é um importante
determinante da menopausa durante a velhice (SJOBLOM et al., 2013).

A literatura vigente primordialmente tem baseado suas comparacdes em
atletas adultos que iniciaram sua pratica esportiva na juventude (DUCHER et al.
2006; ELLEOUMI et al. 2009) e, assim, deve existir cautela na inferéncia de tais
achados para populacfes adultas que praticaram esporte na juventude, mas que
ndo se profissionalizaram como atletas. Recentemente, entre adultos nao
atletas, identificamos que a pratica esportiva durante a infancia e adolescéncia
foi relacionada com maior densidade mineral 6ssea na idade adulta (LIMA et al.
2013) e, surpreendentemente, esta relacdo ocorreu independentemente do
sexo, idade, gordura corporal e pratica atual de atividades fisicas (acredita-se
auxiliar na manutencdo da matriz 6ssea na idade adulta). Nossos achados,
somados aos demais apresentados, inicialmente, refletem que a real relacdo
entre pratica de exercicios fisicos na juventude e a salde déssea ainda nao €
totalmente entendida pela medicina esportiva (FERNANDES et al. 2015). E
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ainda, pouco se sabe acerca da perda de massa 6ssea na idade adulta de
pessoas que praticaram e néo praticaram esportes na juventude.

As implicacdes de nossos possiveis achados sdo particularmente
relevantes para a identificagcdo de modalidades esportivas potencialmente mais
importantes na prevencao da perda de massa 6ssea na idade adulta, as quais
deveriam ser consideradas por pediatras e educadores fisicos visando melhor
salde Ossea durante a juventude e, também, na idade adulta. Da mesma forma,
estes achados podem identificar estratégias relativamente baratas de prevencéo
da acentuada perda de massa éssea naturalmente observada entre mulheres na

menopausa.

Atividade fisica, tracking da atividade fisica e demanda econémica

Por fim, nossos achados atentam para 0 peso que os desfechos
analisados, sobretudo a perda de massa 6ssea, podem causar nos gastos com
saude, bem como levantar discussfes sobre o montante que poderia ser
economizado com a pratica de atividades esportivas na juventude.

A inatividade fisica € considerada um dos maiores problemas de saude
no mundo. Estima-se que 3,3 milhdes de pessoas morrem por ano em
decorréncia desse fator, o qual estad relacionada ao desenvolvimento de
inimeras doencas ou condi¢des de saude, gerando um enorme custo decorrente
de seu tratamento (PRATT et al., 2014). Recentemente, um estudo longitudinal
reportou pela primeira vez no Brasil que, maiores niveis de atividade fisica, seja
no trabalho ou no engajamento esportivo, geram menores taxas de mortalidade
entre adultos atendidos no Sistema Unico de Satde (TURI et al. 2016a).

No mundo, a inatividade fisica € responsavel por cerca de 6% do 6nus
com doencas coronarias, 7% por diabetes mellitus tipo 2, 10% por cancer de
mama e 10% por cancer de colo, o que fortifica sua estreita relacdo com doencas
cronicas (LEE et al., 2012). Ainda, foram estimados que as doencas cronicas
foram responsaveis por 63% das mortes do mundo, sendo que doencas
cardiovasculares representavam 46% destas (ALWAN et al., 2010). No Brasil, as
estatisticas ainda ndo sdo claras mas sabe-se que as doencas cronicas sao

também a principal causa de mortalidade e, em 2009, responderam por 72,4%
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do total de 6bitos principalmente devido a doengas cardiovasculares, neoplasias,
doencas respiratdrias crbnicas e diabetes mellitus (DUNCAN et al., 2012).

Conhecer os fatores de risco para essas doencas crbnicas pode
representar aproximadamente uma prevencao de 80% de doengas prematuras
do coragéo e acidentes cerebrovasculares, 80% de diabetes mellitus do tipo Il e
40% dos canceres (HABIB e SAHA, 2010). No entanto, as medidas de
enfrentamento ainda sdo um desafio para paises em desenvolvimento, como é
o caso do Brasil (BEAGLEHOLE E YACH, 2003). Por outro lado, segundo dados
recentes, no Brasil o nivel de atividade fisica entre adultos aumentou 18% de
2009 a 2014 (VIGITEL BRASIL 2014, 2015) (embora as taxas observadas ainda
sejam muito baixas), denotando a viabilidade de medidas de promocao da
préatica de atividades fisicas.

A pratica de atividade fisica é referida como potencialmente eficiente em
reduzir os gastos com saude, sobretudo aqueles relacionados as doencas
cronicas e suas complicagbes, como também otimizar o tratamento dessas
doencas quando interagem com outras terapias (geralmente, medicamentosa)
(TURI et al., 2016b). Ainda, um estudo de acompanhamento de diabéticos tipo Il
assistidos pelo Sistema Unico de Satide em uma cidade de médio porte mostrou
gue quando esses pacientes sao fisicamente ativos geram uma economia de
US$ 263.35 por paciente (moeda brasileira convertida para dolar $2.5)
(CODOGNO et al., 2012). Estimativas apontam que cerca de 1% de todo o custo
da atencdo primaria seria explicado por menores valores de atividade fisica
habitual (CODOGNO et al., 2015). Se ampliarmos esses valores considerando
populacbes maiores teriamos economias ainda mais relevantes, ainda mais
ponderando a situacdo econdmico-social de paises em desenvolvimento, a
atividade fisica seria uma ferramenta inteligente para uma boa gestdo em saude
(TURI et al., 2016b).
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OBJETIVOS

Objetivo Geral

Identificar se adultos engajados em atividades esportivas na juventude,
guando comparados aos seus pares sedentarios no mesmo periodo,
apresentam diferencas em seus perfis de préatica de atividade fisica, variaveis

0sseas, adiposidade corporal e qualidade do sono.

Objetivos Especificos

e Identificar mudancas na pratica de atividade fisica de adultos ao longo de
12 meses de seguimento, bem como, identificar seus principais
determinantes (Artigo-2);

e I|dentificar se a pratica esportiva na juventude afeta o CMO e a DMO
observados na idade adulta (Artigos 1 e 3);

¢ |dentificar se a massa muscular na idade adulta tem relacdo com a pratica
esportiva na juventude, bem como, se a mesma tem efeito na massa e

densidade 6ssea (Artigo 3).



22
MATERIAIS E METODOS

Natureza do Estudo e Procedimentos éticos

Esta tese de doutorado combina dados fornecidos por dois estudos
longitudinais realizados na cidade de Presidente Prudente. Os dados do primeiro
grupo foram coletados entre agosto de 2013 (linha de base [n = 122]) e agosto
de 2014 (follow-up) (n = 107) utilizando os seguintes critérios de incluséo: idade
entre 30 e 50 anos, sem diagndstico de complicacdes cardiovasculares
anteriores (por exemplo, acidente vascular cerebral, infarto do miocéardio),
nenhuma complicagdo do diabetes (amputacdo ou problemas visuais) e
nenhuma limitagcdo para a préatica de atividades fisicas. O primeiro estudo foi
financiado pela Fundacdo de Amparo a Pesquisa do Estado de Sao Paulo
(FAPESP) sob a forma de uma bolsa de Doutorado (Processo: 2012/18001-0).

Os dados do segundo estudo foram coletados entre margo de 2014 (linha
de base [n = 198]) e maio de 2015 (follow-up) (n = 118). Os critérios de incluséo
foram semelhantes entre os estudos e 0s sujeitos foram convidados a participar
nos mesmos lugares e seguindo procedimentos semelhantes de divulgacdo do
estudo para os potenciais participantes.

Todos os procedimentos (questionarios, pedémetros e avaliacdo da
composicao corporal) foram realizadas em ambos os estudos seguindo os
mesmos protocolos adotados pelo Laboratorio de InVestigacdo em Exercicio
(LIVE).

Anteriormente ao inicio dos procedimentos experimentais, os protocolos
de estudo foram aprovados pelo Comité de Etica em Pesquisa da Faculdade de
Ciéncias e Tecnologia da Universidade Estadual Paulista — FCT/UNESP de
Presidente Prudente — SP (NUmeros: 349.306 [Anexo 1] e 173.571 [Anexo 2]).

Céalculo amostral e processo de selecdo dos sujeitos

Para responder os objetivos desta tese de doutorado, o calculo amostral
para a realizado do seguimento foi baseado em uma equacéo para coeficiente
de correlacdo. Assim, considerando o momento final do estudo apds 12 meses

de seguimento, a amostra minima de 161 sujeitos foi estimada utilizando dados
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de um estudo prévio (LIMA et al. 2013), o qual identificou correlagdo entre
atividade fisica na juventude e conteido mineral 6ésseo de r= 0.22, Z=1,96 e
poder de 80%. Ainda foram acrescidos mais 20% prevendo perdas durante este
segundo estudo longitudinal (amostra minima de n= 193 para iniciar o segundo
estudo).

Diante dessas condicdes, a linha de base contou com 320 participantes
de ambos os sexos com tais caracteristicas sobrescritas e a reavaliacdo contou
com 225 pessoas com dados validos (108 homens e 117 mulheres). Dados
referentes ao uso de medicamentos foram coletados em 118 pessoas, devido ao

fato desta informacéao ter sido coletada apenas no segundo estudo.

Figura 1. Fluxograma sobre a perda amostral

Desenho experimental do segundo estudo

Em ambos os estudos, as coletas aconteceram no Laboratorio de
Investigacdo em Exercicio (LIVE) e no Centro de Estudos e Laboratério de
Avaliacado de Prescricao de Atividade Motora (CELAPAM), ambos pertencentes
ao Departamento de Educacédo Fisica da Faculdade de Ciéncias e Tecnologia
(FCT) da Universidade Estadual Paulista (UNESP), campus de Presidente
Prudente, Sdo Paulo. Todas as informacdes coletadas no trabalho de campo
abaixo descritas foram avaliadas da mesma forma em ambos os estudos (exceto
0 consumo de medicamentos presente apenas no segundo).

Todas as pessoas que se enquadraram nos critérios de inclusdo e

desejaram participar do estudo, participaram de avaliacOes realizadas em dois
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dias distintos e foram acompanhadas por um periodo de 12 meses. Na primeira
parte da coleta (Dia 1), os participantes foram submetidos a uma avaliagéo
inicial para a coleta de dados pessoais, antropométricos e responderam a
guestiondarios sobre sintomas musculoesqueléticos, qualidade do sono, etilismo
e tabagismo. Por fim, foram submetidos a avaliagdo da composicao corporal, a
gual foi feita com o equipamento de Absorciometria de Raios-X de Dupla Energia
(DEXA) a fim de investigar a massa 0ssea. Durante a segunda parte da coleta
(Dia 1), receberam ped6metros para a avaliagdo individual da atividade fisica
habitual (utilizacéo por sete dias consecutivos).

No segundo dia de coleta (Dia 2), ao devolverem os pedémetros apds
sete dias de uso do peddémetro, os participantes entregavam uma ficha de
controle com os valores totais de niumero de passos (dia-a-dia), bem como todas
informacbes sobre os medicamentos utilizados diariamente (nome, tipo,
finalidade, dosagem, tempo de uso e fonte de aquisicdo). Como uma forma de
retorno, neste momento cada participante recebeu os resultados dos seus testes

e orientacdes sobre sua interpretacao.

DIA 1: PRIMEIRA PARTE DA COLETA (Anexo 3 —ficha de avaliacéo)

Antropometria

Foram coletados dados pessoais como nome, idade, género e
antropometricos (circunferéncia abdominal com uma fita métrica (Sanny®,
Brasil) de plastico com escalas de 0,1 cm; massa corporal [kg] por meio de uma
balanca digital precisdo de 0,1 kg (Filizola®, PL 200, Brasil) e a estatura [m] com
um estadiometro (Sanny®, Standard, Brasil) com precisdo de 0,1 cm, para o
célculo do indice de massa corporal [kg/m2]), presséo arterial (método indireto
com auxilio de estetoscopio (Littmann®, Classic, EUA) e esfigmomanometro
(Unitec®, Plus, Brasil) com coluna de mercurio). Ainda, informaram qual era seu
estado nutricional durante a infancia (até os dez anos) e a adolescéncia (de 11
a 17 anos), de modo que para cada uma dessas fases informaram se
apresentavam-se  abaixo do  peso/subnutrido, peso normal e

sobrepeso/obesidade.
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Questionarios

Os patrticipantes foram questionados sobre a ocorréncia de fraturas nos
ultimos cinco anos e ao longo do seguimento. Em caso de fratura, foi informado
o local e os detalhes envolvidos na sua fisiopatologia como o0 ano, causa
aparente [acidente, queda, etc.], se precisou de internacdo médica. Foram
excluidos casos de fratura por motivos de neoplasias.

Além disso, como indicador de condicdo econdmica, a escolaridade foi
computada ([i] 1-4 anos; [ii] 5-8 anos; [iii] 9-11 anos; [iv] 212 anos). Em seguida,
alguns questionarios foram aplicados para a avaliacdo da qualidade do sono e a
ocorréncia de sintomas musculoesqueléticos.

Foi questionado sobre o consumo de tabaco ou se era exposto a condi¢ao
de fumante passivo, sendo que em casos afirmativos de uso o participante
informava detalhes sobre quantidade e periodos de uso. Quanto ao consumo de
bebidas alcodlicas, deveriam informar a frequéncia de consumo e casos de

problemas relacionados ao etilismo.

Avaliacdo da Qualidade do Sono

Para analisar a qualidade do sono foi utilizado o questionario Mini-sleep
Questionnaire (ZOMER et al., 1985), que previamente foi validado para o idioma
portugués (Falavigna et al.,, 2011), composto por 10 questbes com sete
possibilidades de respostas (nunca = 1, muito raramente = 2, raramente = 3, as
vezes = 4, frequentemente = 5, muito frequentemente = 6 e sempre = 7). A soma
das 10 respostas gera um escore numérico classificado em quatro categorias:
sono bom (escore entre 10 e 24 pontos), sono levemente alterado (escore entre
25 e 27 pontos), sono moderadamente alterado (escore entre 28 e 30 pontos) e

sono muito alterado (escore acima de 30 pontos).

Pratica de atividades esportivas prévias (infancia e adolescéncia)

A participacdo em atividades esportivas durante a infancia e a
adolescéncia foi avaliada por meio de um questionario (FERNANDES e
ZANESCO, 2010; FERNANDES et al. 2011; LIMA et al. 2013). Foi considerado
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ativo fisicamente durante a infancia (7-10 anos) e a adolescéncia (11-17 anos) o
individuo que responder positivamente as perguntas: “Entre os sete e 10 anos,
fora da escola, vocé esteve engajado em alguma atividade esportiva
supervisionada, por no minimo um ano ininterrupto?” e “Entre os 11 e 17 anos,
fora da escola, vocé esteve engajado em alguma atividade esportiva
supervisionada, por no minimo um ano ininterrupto?”, respectivamente. Foram
consideradas atividades esportivas de impacto, tradicionalmente praticadas no
Brasil (futebol, basquetebol e voleibol), modalidades de danca (balé, jazz, etc.),
ginastica e outras (poderia envolver qualquer modalidade reconhecidamente
esportiva ndo citada entre as anteriores).

Com base nessas informacgdes, foi criada uma variavel com trés
categorias: (i) resposta “nao” para ambas as perguntas; (ii) resposta “sim” para
apenas umas das duas perguntas, ou seja, ativo em alguma modalidade em pelo
menos uma dessas fases da vida; (iii) resposta “sim” para ambas as perguntas.
Além disso, para algumas analises, os adultos foram separados segundo o tipo
de atividades: (i) atividade de impacto (futebol, basquetebol, ginastica, lutas e

voleibol) e (ii) atividade de menor impacto (exemplo: danca e natacao).

Estimativa da composicao corporal e densidade mineral 6ssea

Para estimativa da composicao corporal (massa muscular e massa de
gordura, densidade mineral 6ssea (DMO) (g/cm2) e conteudo mineral 6sseo
(CMO) (g)) foi utilizado o aparelho de Absorciometria de Raios-X de Dupla
Energia (DXA) do modelo Lunar DPX-MD (General Eletrics GE®, Estados
Unidos), software 4,7, que utiliza o modelo de trés compartimentos (massa
corporal magra, massa de gordura e mineral corporal).

Esta técnica permite estimar a composicdo corporal no todo e por
segmento corporal. O exame tem a duracao de aproximadamente 15 minutos. A
medida é simples e o avaliado, deve permanecer posicionado deitado em
decubito dorsal com os bragos ao longo do corpo sem se movimentar no
aparelho durante a realizacdo da medida. Os dados de CMO e DMO serao
analisados de maneira compartimentada em diferentes regibes corporais:

membros inferiores, membros superiores, espinha, tronco e pélvis.
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DIA 1: SEGUNDA PARTE DA COLETA

Atividade fisica no lazer

Os participantes do estudo foram entrevistados por meio do questionério
desenvolvido por Baecke e colaboradores (1982), visando a obtencdo das
informacdes referentes a pratica habitual de atividades fisicas atual em
diferentes dominios (Trabalho, Lazer e Locomocéo). Tal instrumento de medida
foi validado na populacdo brasileira (FLORINDO et al., 2004) e possui
satisfatérios escores de reprodutibilidade (FERNANDES et al., 2010).

A prética atual de atividades fisicas durante horéario de lazer foi avaliada
por meio da segunda sessao do instrumento, referente as atividades esportivas
realizadas durante horarios de lazer. Com a aplicacdo do instrumento foi
computada também a pratica de outras atividades que néo as de cunho esportivo
(treinamento com pesos, ginastica, modalidades de lutas e caminhada).

Foram analisados trés construtos dessa pratica de atividades fisicas
durante horarios de lazer: intensidade (baixa, moderada e vigorosa), tempo
semanal de pratica (<1h/sem; 1-2h/sem; 2-3h/sem; 3-4h/sem; >4h/sem) e tempo
prévio de engajamento na pratica (<1 més; 1-3 meses; 4-6 meses; 7-9 meses;
>9 meses). Desta forma, foram considerados fisicamente ativos os individuos
gue relataram um minimo de 180 minutos por semana (3-4h/sem) de atividades
fisicas de intensidade moderada ou vigorosa, nos ultimos quatro meses (4-6
meses). Este montante semanal de tempo € pouco superior aos 150 minutos por
semana recomendados atualmente (PATE et al., 1995; HASKELL et al., 2007).

Atividade fisica habitual: Peddometro

A prética habitual de atividades fisicas foi avaliada por meio da utilizacéo
de pedémetro (modelo SW200, YAMAX DIGIWALKER®, Japéo) por um periodo
de sete dias consecutivos. Cada participante recebeu uma ficha com instrucdes
basicas de uso do equipamento.

Previamente a distribuicdo dos peddmetros para os voluntarios, todos os

equipamentos foram numerados, sendo verificada a voltagem da bateria comum
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voltimetro (Minipa®, modelo ET-1002), como também, o funcionamento

manualmente das pecas internas (Figura 2).

DIGI-WALKER

TRONSC RO THR

Figura 2. Verificacdo das pecas internas do pedémetro e da carga da bateria

previamente a entrega ao participante da pesquisa.

O pedbmetro eletrénico é um instrumento mecanico simples desenvolvido
para avaliar o comportamento do individuo durante a marcha por meio do registo
do numero de passos efetuados (OLIVEIRA e MAIA, 2001). O mesmo foi fixado
lateralmente ao quadril do avaliado e sua utilizacdo ocorria durante todo o dia,
em todas as suas atividades (inclusive esportivas). O aparelho era retirado
apenas durante periodos de sono, atividades realizadas em meio liquido e
durante o banho. O aparelho capta movimentacdes corporais no eixo vertical, 0s
guais caracterizam a marcha humana e, por sua vez, o pedémetro computa 0s
passos. Ao final de cada dia, a contagem total de passos era registrada em uma

ficha de controle especifica entregue ao avaliado (anexo 4).
DIA 2: TERCEIRA PARTE DA COLETA

Atividade Fisica Habitual: Peddmetros
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Esta fase da coleta marca o momento no qual o participante devolve ao
pesquisador sua ficha de controle com as anotagBes do numero de passos
diarios. Os mesmos sdo organizados por dia da semana (segunda-feira, terca-
feira, quarta-feira, quinta-feira, sexta-feira, sdbado e domingo) o que contribuira
para as posteriores andlises entre dias ativos de trabalho e fins de semana.

Consumo de Medicamentos de Uso Diario

Na ficha que receberam para o computo de nimero de passos ha um
espaco para detalhamento sobre 0 uso de medicamentos de uso diario. Caso a
resposta sobre 0 uso desses medicamentos seja positiva, o participante detalhou
a informacdo com dados sobre o nome do medicamento, tipo, motivo do uso,
dosagem, tempo de uso e fonte de aquisicdo (adquirido em farmacias publicas

ou comprados em farmacias privadas).

ANALISE ESTATISTICA

Fatores de confuséo

Todos o0s procedimentos estatisticos apresentados sdo de origem
paramétrica, caso alguma das variaveis apresente outro modelo de distribuicao,
similares nao-parameétricos eram utilizados. Para a estatistica descritiva das
variaveis numericas, foram utilizados valores de média, desvio-padrdo e
intervalo de confianca de 95%. Especificidades sobre os procedimentos
estatisticos utilizados sédo apresentados em cada um dos artigos inseridos ao
longo desse documento. Entretanto, em linhas gerais para a andlise final, os
testes utilizados estdo descritos abaixo.

O teste t de Student para dados pareados foi utilizado para indicar a
existéncia de diferencas significantes entre os dois momentos do estudo (Inicio
e Final) e medidas de tamanho de efeito (effect size) foram estimadas pelo teste
d de Cohen (Maher et al. 2013). A analise de variancia (com post hoc de Tukey,
Se necessario) compara as variaveis segundo a participacdo em atividades
esportivas na juventude (Nenhum periodo, apenas um periodo e ambos [infancia

e adolescéncia]). Da mesma forma, a analise de covariancia (ANCOVA [post hoc
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de bonferroni, se necessério]) estabelece comparagBes entre estes mesmos
grupos, porém ajustadas por potenciais fatores de confusdo (sexo, idade,
medicacéo, massa muscular e atividade fisica habitual). Neste caso, as medidas
de tamanho de efeito foram identificadas pelo Eta-Squared (Maher et al. 2013).

Para quantificar o comportamento das varidveis ao longo do estudo, as
diferencas entre os momentos Inicio e Final dos estudos longitudinais foram
computados. Assim, utilizando a correlagdo de Pearson, a relacdo entre as
medidas iniciais e finais das variaveis foi mensurada e, quando significativa, a
regressao linear identificou estas mesmas relacdes sob o ajuste de fatores de
confusdo. Para tanto, um modelo multivariado foi criado, no qual apenas as
variaveis significativas nas analises de correlacao foram inseridas.

Para os dados categoricos, valores percentuais foram utilizados, bem
como o teste qui-quadrado. Valores de p inferiores a 5% foram considerados
diferentes estatisticamente. Todas as analises foram realizadas no BioEstat

(verséo 5.0, Tefé, Amazonas).
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Different Amounts of Physical Activity Measured by Pedometer and the
Associations With Health Outcomes in Adults

ABSTRACT

Background: Physical activity level is an important tool to identify individuals
predisposed to developing chronic diseases, which represent a major concern
worldwide. Objective: To identify correlates of daily step counts measured using
pedometers, as well to analyze the associations between health outcomes and
three different amounts of daily physical activity. Methods: The sample
comprised 278 participants with a mean age of 46.51+9.02 years, of both sexes
(126 men and 153 women). Physical activity was assessed using pedometers for
seven consecutive days and three amounts of daily physical activity were
considered: 210,000 steps/day, 27,500 steps/day and <5,000 steps/day. Sleep
quality was assessed through a questionnaire and Dual Energy X-Ray
Absorptiometry was used to measure body fatness. Sociodemographic and
anthropometric data were also collected. Results: The percentages of adults
achieving at least 10,000 and 7,500 steps/day on a minimum of five days of the
evaluated week were 12.9% and 30.9%, respectively. Adults who reached 7,500
steps/day had a lower likelihood of being obese (OR= 0.38 [0.17-0.85]) and
reported worse sleep quality (OR= 0.58 [0.34-0.99]), while to reach <5,000
steps/day was associated with a higher likelihood of worse sleep quality (OR=
2.11 [1.17-3.82]). Conclusion: Physical activity measured by pedometer in
adulthood constituted a behavior related to lower adiposity and better sleep

quality.
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INTRODUCTION

Insufficient physical activity constitutes a worldwide public health concern
due to its relationship with the development of chronic diseases!?. Around 5.3—
5.7 million deaths globally from non-communicable diseases could be prevented
if people were sufficiently active; however the role of physical activity continues
to be undervalued?.

Physical activity can be measured using a variety of different methods,
including body movement, time of activity, and energy expenditure*. Over the
past 15 years, mainly in developed nations, the use of the self-reporting
guestionnaire has been replaced by more accurate and objective methods to
assess free-living physical activity, such as accelerometers and pedometers.
Accelerometers estimate physical activity intensity, frequency and duration by
logging whole body accelerations over time®; however, in order to produce a
metric that is understood by the general public, the default unit (counts per minute
[cpm]) requires conversion into daily minutes of physical activity by applying one
of a number of cpm intensity thresholds®. There is evidence that this process can
be imperfect, resulting in potentially inaccurate estimates.

Pedometers represent a simpler and more cost-effective alternative to
accelerometers and can provide accurate estimates of total daily physical activity
in free-living conditions’. The use of steps/day as a physical activity ‘currency’ is
straightforward to understand and can be easily compared between studies. With
this in mind, pedometers have been used in public health and community
interventions, as well by health professionals in the field. There is, however,
debate around the most appropriate amount of physical activity to promote health
in the general population®. The concept of “more physical activity is better” is
widely accepted, but there are discussions about a lower threshold for physical
activity®. At this point of the discussion, the scientific literature has pointed out
that <5,000 steps/day could be this lower limit for daily physical activity?, but its
relationship with health outcomes remains unclear. Moreover, the identification
of determinants for steps count is few investigated in adults from developing

settings and hence it is not clear the association between step count and
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commonly investigated determinants of physical activity (e.g. sex, age, ethnicity
and early sport practice)®0.

The aims of the present study were to identify correlates of daily step
counts measured using pedometers and to analyze the associations between
health outcomes and three proposed step count guidelines.

METHODS
Sample

This cross-sectional study combines baseline data provided by two cohort
studies carried out in the city of Presidente Prudente (western Sao Paulo State,
Brazil). Data from the first cohort were collected between August 2013 (baseline)
and August 2014 (follow-up) (n = 122) using the following inclusion criteria: aged
between 30 and 50 years, no diagnosis of previous cardiovascular complications
(e.g. stroke, heart attack), no diabetes complications (amputation or visual
problems) and no limitations to physical activity. Data from the second cohort
were collected between March 2014 (baseline) and May 2015 (follow-up)
(n =198) using the following inclusion criteria: aged between 40 and 65 years,
no diagnosis of previous cardiovascular complications (e.g. stroke, heart attack),
no diabetes complications (amputation or visual problems), no regular medicine
use, and no limitations to physical activity. The inclusion criteria were determined
according to the aims of each cohort study, but they are similar in both studies;
the subjects were invited to participate in the same places and following similar
procedures of disclosure of the study to the potential participants. In the current
analyses, the two datasets (only baseline measures) were merged and the
analyses were completed between January and February 2015.

In both cohorts, the sample comprised adults employed by the host
university (professors, administrative staff and gardening/cleaning staff) and
members of gyms/fitness centers located at different geographical regions of the
city. All procedures (questionnaires, pedometers and body composition
assessment) were performed in both cohorts following the same protocols
adopted by the Laboratory of Investigation in Exercise (LIVE). Initially, 320 adults

of both genders were considered eligible; however, after exclusions (incomplete
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data [sleep questionnaire or body composition] and less than seven days of
pedometer use) the final sample consisted of 278 subjects (126 men and 152
women).

The study was approved by the Ethical Research Group of the Sao Paulo
State University, Presidente Prudente campus (cohort-1 protocol: 173.571/2012
and cohort-2 protocol: 349.306/2013) and all subjects signed a written consent

form.

Physical activity

Physical activity was estimated using a pedometer (YAMAX
DIGIWALKER, SW200 model, Japan). The device was worn by every individual
for seven consecutive days, fixed laterally at the hip, and was taken off only
during periods of sleep and water-based activities. At the end of each day, the
total step count was recorded by each participant on a log. In adults, physical
activity guidelines for general health recommend a minimum of 30 minutes of
moderate-to-vigorous physical activity on at least 5 days each week.
Consequently, in the present study, the pedometer steps count cutoffs had to be
reached at least five days per week by the participants. Taking into account three
amounts of physical activity, the subjects were classified as: (1) “active” if greater
than 10,000 steps at least five days per week, (2) “somewhat active” if greater
than 7,500 steps at least five days per week, and (3) “inactive” if less than 5,000

steps at least five days per week®.

Correlates of physical activity

Demographic data were collected via questionnaire, including sex (male
or female), date of birth (chronological age was estimated and stratified into three
groups: 30-39.9 years, 40-49.9 years and =50 years), and ethnicity (self-
reported and stratified into White and Other [African descent, Asian descent and
Indigenous descent)).

The individuals’ sports participation during childhood (7-10 years) and
adolescence (11-17 years) was evaluated during a face-to-face interview through

the use of two questions translated as follows®!%1: “Outside school, did you
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engage in any organized/supervised sporting activities for at least 1 year during
the time you were 7—-10 years old?” and “Outside school, did you engage in any
organized/supervised sport activities for at least 1 year during the time you were
11-17 years old?’ Other physical activities, such as dance training, were also
included. Finally, a variable was created with three possible values: (i) None
(participants who responded “no” to both questions), (ii) Either childhood or
adolescence (participants who responded “yes” to only one question), and (iii)
Both (participants who responded “yes” to both questions). The use of these two
guestions to assess early sport practice has acceptable reproducibility in
Brazilian adults®. Moreover, the adoption of only organized sports outside school
was a methodological decision necessary to produce valid data about sport
practice, mainly because sport practice is not a mandatory component of all

physical education classes in Brazil®°.

Health outcomes

Quality of sleep was assessed using the Mini-Sleep Questionnaire?!?,
which is composed of 10 questions, each one with seven possible answers
(ranging from never to always). The sum of these 10 answers generates a
numerical score ranging from 10 to 70 points, which should be classified as?:
good sleep (score 10 to 24 points), slightly altered sleep (score between 25 and
27 points), moderately altered sleep (score between 28 and 30 points), and much
altered sleep (score above 30 points). In the present study, adopting the
classification proposed by the questionnaire'?, “poor sleep quality” was
designated as any score = 25 points.

Whole-body fatness (kg), bone mineral density (BMD) (g/cm?) and content
(BMC) (g) were assessed using Dual Energy X-Ray Absorptiometry (DEXA)
(Lunar, DPX-MD model, USA) software 4.7. The examination lasted about 15
minutes in the supine position. Due the absence of widely accepted values to the
Brazilian population, obesity was designated as body fatness percentage =
Percentile 75 (=P75), while low bone mass and low bone density were designed
as values < Percentile 25 (<P25) for BMC and BMD, respectively.
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Statistical Analyses

Data are presented as frequencies and proportions accompanied by their
respective confidence intervals (95%). The possible associations were tested
using the chi-square test (Yates’ correction was applied in 2x2 contingency
tables) and multivariate models (adjusted for age, sex, ethnicity and physical
activity) were created using binary logistic regression (expressed as odds ratios
[OR] with 95% confidence intervals [95%CIl]). The Hosmer-Lemeshow test was
used to assess how well the multivariate models fitted the data (p-values > 0.05
denoted adequate fit). Continuous data were presented as mean values and
standard deviations (SD), while the relationship among numerical variables were
represented by Pearson correlation (expressed as values of “r’) and linear
regression (expressed as 3 and its 95%CI [adjusted by the same confounders of
the binary logistic regression]). A significance level of 0.05 and the software

BioEstat (version 5.0) were used in all analyses.

RESULTS

The sample comprised 278 participants with a mean age of 46.51 + 9.02
years (male, 45.3%; female, 54.7%; p-value = 0.119). The majority of participants
were white (n= 242 [87.1%)]; black [n= 16; 5.8%], oriental [n= 17; 6.1%] and
indigenous [n= 3; 1%]), with 22.7% aged between 30-39 years, 34.9% aged
between 40-49 years and 42.4% aged =50 years.

In the overall sample, the average mean steps count was 7,396+3,586 and
men had a higher amount of steps than women (7,971+3,769 versus
6,919+3,364, respectively [p-value= 0.015]). On the other hand, ethnicity did not
affect significantly the number of steps (p-value= 0.129), but the age did (30-39
years: 8,504+3,530, 40-49 years: 7,586+£3,510 and =50 years: 6,648+3,532; p-
value= 0.003), in which subjects aged =50 years were less active than youngest
group. Adults engaged in sport activities during both childhood and adolescence
presented higher physical activity than other two groups less active in early life
(Figure 1, Panel A). Overall, only 1.4% of the participants accumulated more
than 10,000 steps/day for all seven days (Figure 1, Panel B), with 5.8% and

6.5% accumulating more than 7,500 and less than 5,000 steps/day for all seven
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days, respectively (Figure 1, Panels C and D). The percentages of adults
achieving at least 10,000 and 7,500 steps/day on a minimum of five days of the
week were 12.9% and 30.9%, respectively.

Table 1 shows the odds of meeting each of the three step count thresholds
for age, sex, ethnicity and early sports groups. The odds of accumulating less
than 5,000 steps/day were 2.4 times greater in adults over 50 years than in those
aged 30-39 years. Conversely, sport participation in childhood and adolescence
resulted in significant decreases in the odds of accumulating less than 5,000
steps/day (0.27 for one, 0.18 for both) compared with those who did not
participate in sport during their youth. Finally, significantly increased odds of
meeting the 7,500 step/day guidelines were observed for those who participated
in sport during childhood and adolescence compared with those who did not
participate (2.23).

In this sample, accumulating fewer than 5,000 steps/day was associated
with higher occurrence of poor sleep quality (OR= 2.11 [1.17 to 3.82]), while
adults who achieved 27,500 steps/day presented lower occurrence of obesity
(OR=10.38[0.17 to 0.85]) and poor sleep quality (OR=0.58 [0.34 to 0.99]) (Table
2). Independently of the confounders, in both sexes the number of steps
accumulated during seven days was negatively related to body fatness, while

early sport practice was related positively to bone mass (Table 3).

DISCUSSION

Although physical activity practice has been linked to the prevention of a
wide variety of diseases in developed nations, current evidence on the correlates
and health outcomes related to physical activity in developing nations is still
scarce and inconclusive, primarily when the physical activity is assessed through
movement sensors. The present study utilized an objective measure of free-living
physical activity and identified that higher physical activity in adults is significantly
related to better body composition and sleep quality, as well as being significantly
influenced by previous experiences related to sports practice in early life.

In the analyzed sample, performing 7,500 steps was more associated with

health outcomes than 10,000 steps. Due to the dose response observed between
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physical activity and adiposity'®4, this finding initially appears curious. On the
other hand, the absence of significant findings for 10,000 steps is supported
partially by the low percentage of adults meeting this recommendation. The
requirement in the present study of 210,000 steps on at least five days per week
seems more difficult to obtain than to reach an average number of steps 210,000,
especially as overall mean can be significantly affected by a single day with very
high physical activity.

Regarding the positive association between physical activity and sleep
quality observed in this sample, similar results were found in the American
population®®. One possible explanation is that physical activity leads to physical
fatigue favoring longer sleep cycles and/or promotes a metabolic response
characterized by hormone release that induces sleep'®. Moreover, the inverse
relationship between physical activity and body fatness observed in the present
study agrees with previous studies®®!* and might lead to better sleep quality
through independent physiological pathways?’.

The associations between bone variables and physical activity were
affected by sports participation during youth. This is understandable given that
sports participation boosts bone mass gain in adolescence through hormonal and
mechanical pathways'®'® and its effects on bone health are maintained in
adulthood even after controlling for current physical activity?®. Moreover, the
group composed of adults engaged in sports in early life had lower prevalence of
physical inactivity and more prone to achieve 27,500 steps/day. In fact, physical
activity practice constitutes a behavior with characteristics of tracking from early
life to adulthood®?!, however, a Canadian longitudinal study (13-years of follow-
up) identified that not all types of physical activity performed during adolescence
are associated with increased physical activity practice in adulthood. Agreeing
with our findings, in the Canadian study sports practice and running activities in
early life were types of physical exercise significantly associated with physical
activity in adulthood??.

In the analyzed sample, the different cut-offs for physical activity were not
associated with sex, which agrees with Finnish findings denoting similarities in

step counts between men and women with ages similar to those in the present
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study?3. Moreover, even stratified by sex, the percentage of adults meeting the
different physical activity cut-offs was similar (low) among the Brazilian adults and
those in the Finnish study?3, denoting the urgent necessity for effective strategies
targeting the promotion of greater amounts of physical activity in young adults.

In the present study, differently of previous studies that use the overall
mean of steps, the active subjects were identified through the number of days
meeting the three amount of steps. Even with this methodological difference, a
key finding was that the percentage of adults meeting the physical activity cut-
offs was similar between older and younger adults, agreeing with previous data?3.
On the other hand, the percentage of very low physical activity was significantly
higher in adults aged =50 years, consistent with previous studies!32%24,
Hirvensalo et al.? identified in Finnish adults that, even with similar amounts of
physical activity (step counts) across the age groups, older adults spent less time
in activities of higher pace (60 steps per minute). Therefore, special attention
should be paid to the adoption of patterns of very low physical activity among
older adults, primarily as significant morphological modifications are observed in
the human body during aging, which can be attenuated by regular physical
activity practice?>26,

Limitations of the study include the cross-sectional design, which limits
statements of causality. The classification of the sample based on number of days
meeting the cutoff seems more realistic because it is not exposed to
contamination due a single day with very high physical activity. On the other hand,
this methodological difference limits comparisons with previous studies, which is
a limitation. The use of percentiles to identify the body composition outcomes was
a potential limitation, mainly because these percentiles refer to the values of the
criterion sample and may not comparable with other samples. Regarding early
sport practice, even with acceptable reproducibility®, the use of a retrospective
method to acquire information on early physical activity practices remains
susceptible to recall bias. In addition, the use of questionnaires to assess sleep
patterns, although widely used, is relatively superficial when compared to clinical

measures. Finally, despite being suitable for answering the research questions,
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a pedometer provides a limited assessment of physical activity given that

intensity-related values cannot be discerned.

CONCLUSION

The present study adds to our limited understanding of the relationship
between physical activity and health outcomes in developing countries. Physical
activity measured using a pedometer was higher among adults engaged in sports
practice during early life, while a greater amount of physical activity in adulthood
constituted a behavior related to lower adiposity and better sleep quality. This
suggests that sport participation may be a key trigger for physical activity in the
Brazilian population, although experimental research is required to confirm
causative pathways. Similarly, the direction of the relationship between physical
activity and both adiposity and sleep duration is warranted. These findings have
implications for health promotion not only in Brazil, but also in other countries in

a similar developmental status.
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Table 1. Adjusted association between physical activity variables and their correlates (n=278).

Pedometer Step Count Cutoffs (achieved at least 5 days/week)

Independent Inactive (5,000 steps/day) Somewhat Active (27,500 Active (210,000 steps/day)
variables steps/day)
% (95%Cl) OR (ORgs%ci)* % (95%CI) OR (ORgs%ci)* % (95%CIl) OR (ORgs%c)*
Sex
Male (n= 126) 21.4 (14.2-28.5) 1.00 34.9 (26.6-43.2) 1.00 14.3 (8.1-20.4) 1.00

Female (n= 152)

Age (years)

30-39 (n=63)
40-49 (n=97)
50+ (n=118)

Ethnicity
White (n=242)
Others (n= 36)

Early Sport Practice

None (n=181)
Only one (n=21)
Both (n= 76)

30.3 (22.9-37.5)
p-value= 0.126

14.3 (5.6-22.9)
24.7 (16.1-33.3)
33.9 (25.3-42.4)
p-value= 0.004

26.4 (20.8-32.0)
25.0 (10.8-39.1)
p-value= 1.000

35.4 (28.3-42.3)
14.3 (1.0-7.8)
7.9 (1.8-13.9)

p-value= 0.001

1.35 (0.75-2.44)

1.00
1.69 (0.69-4.13)
2.40 (1.02-5.63)

1.00
1.26 (0.52-3.03)

1.00
0.27 (0.07-0.97)
0.18 (0.07-0.45)

p-value=
0.035**

27.6 (34.7-20.5)
p-value= 0.239

36.5 (24.6-48.4)
30.9 (21.7-40.1)
28.0 (19.8-36.0)
p-value= 0.245

29.3 (23.6-35.0)
41.7 (25.5-57.7)
p-value= 0.194

25.4 (19.0-31.7)
28.6 (9.2-47.8)
44.7 (33.5-55.9)
p-value= 0.003

0.83 (0.47-1.36)

1.00
0.98 (0.58-2.01)
0.91 (0.45-1.81)

1.00
1.30 (0.86-1.97)

1.00
1.18 (0.43-3.24)
2.23 (1.24-4.00)

p-value=
0.193**

11.8 (6.71-
16.98)
p-value= 0.671

19.0 (9.3-28.7)
12.4 (5.8-18.9)
10.2 (4.7-15.6)
p-value= 0.104

12.8 (8.6-17.0)
13.9 (2.6-25.2)
p-value= 1.000

11.6 (6.9-16.2)
8.8 (1.0-13.8)
18.4 (9.7-27.1)
p-value= 0.001

0.89 (0.43-1.84)

1.00
0.70 (0.28-1,73)
0.57 (0.23-1.11)

1.00
0.89 (0.47-1.69)

1.00
0.40 (0.05-3.19)
1.52 (0.71-3.27)

p-value=
0.079**

OR= odds ratio; 95%CI= 95% confidence interval; *= Multivariate model simultaneously adjusted by sex, age, ethnicity and early
sports practice; **= Hosmer-Lemeshow test.



45

Table 2. Association between current physical activity, obesity, sleep quality, bone mass and bone density in adults (n=278).

Obesity Poor Sleep Quality Low Bone Mass Low Bone Density
Indenendent variables (Body fatness 2P75) (Score = 25 points) (BMC =P25) (BMD =P25)
P % OR % OR % OR % OR

(95%CI)  (95% C§  (95%CIl)  (95% CD§  (95%Cl)  (95% CD§  (95%Cl)  (95% CI)§

Inactive
(<5,000 steps/day at least 5 days/wk)
No (n= 205) 20.5 1.00 46.3 1.00 21.0 1.00 21.1 1.00
(14.9-26.1) (39.5-53.1) (15.4-26.5) (15.4-26.6)
Yes (n=73) 38.4 1.70 68.5 2.11 35.6 1.29 35.6 1.28
(27.2-49.5) (0.85-3.39) (57.8-79.1) (1.17-3.82) (24.6-46.6) (0.66-2.53) (24.6-46.6)  (0.67-
2.45)
p-value= 0.004* 0.304** 0.002* 0.215** 0.020* 0.748** 0.021* 0.511*
Somewhat Active
(27,500 steps/day at least 5 days/wk)
No (n=192) 30.7 1.00 57.3 1.00 26.0 1.00 28.6 1.00
(24.2-37.2) (50.3-64.3) (19.8-32.2) (22.2-35.1)
Yes (n= 86) 12.8 0.38 40.7 0.58 221 --- 16.5 0.69
(5.7-19.8) (0.17-0.85) (30.3-51.1) (0.34-0.99) (13.3-30.9) (8.48-24.1)  (0.34-
1.43)
p-value= 0.002* 0.866** 0.015* 0.748** 0.579* --- 0.044* 0.369**
Active
(210,000 steps/day at least 5 days/wk)
No (n= 242) 27.7 1.00 53.3 1.00 25.6 1.00 26.1 1.00
(22.1-33.3) (47.1-59.6) (20.1-31.1) (20.5-31.5)
Yes (n= 36) 8.3 0.27 44.4 0.77 194 --- 16.7 ---
(0.7-17.3)  (0.07-1.01) (28.2-60.6) (0.37-1.57) (6.5-32.3) (4.5-28.8)
p-value= 0.022* 0.366** 0.015* 0.504** 0.553* --- 0.308* -=-

*= gtatistical significance provided by chi-square test; **= statistical significance provided by Hosmer-Lemeshow test; 8Adjusted model by sex,
age, ethnicity and early physical activity; P25= percentile 25; P75= percentile 75; BMC= bone mineral content; BMD= bone mineral density.
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Body fatness (%)

Sleep Quality (MSQ score)
B

Bone Mass (g)

Bone Density (g/cm?)

Independent variables ' B r f B ' B
p-value (95% CI)8 p- (95% CI)8 p- (95% CI)8 p- (95% CI)8
value value value
Men (n= 126)
PA (steps/day)* -0.438 -1.084 -0.211 -0.499 0.168 0.026 0.068 0.002
0.001 (-1.648; -0.520) 0.018 (-1.136; 0.138) 0.060 (-0.012;0.064) 0.454  (-0.006; 0.011)
Covariates
Age 0.028 -0.015 -0.013 -0.002
(-0.121; 0.176) (-0.183; 0.152) (-0.023;-0.003) (-0.005; 0.001)
Ethnicity -0.090 0.143 -0.095 0.010
(-2.388; 2.208) (-2.455; 2.741) (-0.250; 0.061) (-0.024; 0.044)
Early sport practice -2.496 -2.226 0.123 0.019
(-3.343;-1.050) (-3.862; -0.591) (0.025; 0.221) (-0.003; 0.040)
Women (n= 152)
PA (steps/day)* -0.428 -0.673 -0.270 -0.457 0.122 0.001 0.128 0.004
0.001 (-1.239; -0.107)  0.001 (-1.206; 0.291) 0.001 (-0.030; 0.030) 0.117 (-0.003; 0.010)
Covariates
Age 0.108 0.200 -0.015 -0.004
(-0.042; 0.257) (0.002; 0.398) (-0.023;-0.007) (-0.005; -0.002)
Ethnicity -0.932 -0.282 0.003 0.024
(-2.956; 1.093) (-2.959; 2.395) (-0.106; 0.111) (0.001; 0.047)
Early sport practice -4.668 1.486 0.091 0.009

(-6.304; -3.031)

(-3.650; 0.678)

(0.004; 0.179)

(-0.010; 0.028)

*= sum of steps accumulated through the entire week; 8= linear regression adjusted simultaneously by age, ethnicity and early sport
practice; 95%CIl= 95% confidence interval; PA= physical activity; MSQ= mini-sleep questionnaire.
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Figure 1. Steps per day meeting the guideline for physical activity according to number of days in the analyzed week.

Note: Panels B, C and D denote the number of days per week (in percentage) in which the subjects achieved the three amounts of

physical activity. Black bars denotes the percentage of subjects who achieved <5,000 (Panel D), 27,500 (Panel C) and 210,000 (Panel
B) steps/day in at least five days of the analyzed week.
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- ARTIGO 2 -

Submetido em “Journal of Sports Science” em “02/02/2017”

Changes in objectively measured of physical activity over one year and its

correlates in adults

Abstract

Background: Steps count has been widely used to assess physical activity level
in different populations for their effectiveness and applicability. However, it is
unclear the number of sedentary people and the factors involved in maintaining
the physical activity levels along aging. Aim: To identify correlates of 12-months
changes in physical activity in adults of both sexes. Methods: The sample of this
longitudinal study consisted of 225 subjects (108 men and 117 women), aged
between 40 to 65 years old. Demographic data were collected via questionnaire
and early sport practice (childhood and adolescence) was reported by an
interview. The physical activity level was assessed by pedometer (Yamax
Digiwalker, SW200 model, Japan) which each person used during seven
consecutive days. Results: The number of steps declined significantly over 12-
months (from 7,596+3,753 to 6,735+3,549 steps, p=0.001) mainly in older people
(OR= 4.18 [95%CI= 1.14 to 15.3]). Adults with history of sports practice in
childhood and adolescence experienced lower reduction (OR= 2.54 [95%CI=
1.17 to 5.51]). Conclusion: Physical activity decreased significantly over 12-
months of follow-up mainly among older adults and those one with no history of

sports practice in early life.

Keywords: physical activity; aging; pedometer; correlates; longitudinal study.
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INTRODUCTION

Physical inactivity constitutes a leading risk factor for global mortality and
studies about economic evaluation support its harmful effects on healthcare costs
(Kari et al., 2015). This background increased the relevance of physical activity
in modern society and inserted the promotion of adequate levels of physical
activity on the datebook of many health agencies around world (Hallal et al.,
2012).

Physical activity is a human behavior widely affected by cultural / social
aspects and such as difficult to measure. Based in the complexity of the variable,
in order to measure physical activity different tools were developed (Butte,
Ekelund, Westerterp, 2012). Although questionnaires remain the most popular
way to assess physical activity patterns (Helmerhorst et al., 2012), the use of
motor sensors became more popular in the last decades. Motor sensors such as
pedometers and accelerometers are capable to measure the number of steps in
free-living conditions (Tudor-Locke, Johnson, and Katzmarzyk, 2009). Human
gait is one of the most characteristics human movement, which is usually
acquired in the first year of life and is similar in all humans independently of
cultural / social aspects. Maybe because of these characteristics the use of
steps/day as measure of physical activity is straightforward to understand (ease
to compared between studies) and have been used in public health and
community interventions by health professionals (Kang et al., 2009).

In terms of steps count, there is high rates of physical inactivity. For
instance, only 30% of the Americans (men: 9676+107 steps/day and women:
6540+106 steps/day) perform moderate to vigorous activities (Tudor-Locke,
Johnson, and Katzmarzyk, 2009), while in the Japanese adults, 23.3% of the men
and 16% of women are denominated sufficiently active (210,000 steps per day)
(Inoue et al., 2011). The identification of determinants related to lower physical
activity practice in adults is fundamental for the confection of effective strategies
to improve physical activity practice. Evidences (mainly based in studies
assessing physical activity by questionnaire) have reported out that sex,
chronological age, ethnicity and previous engagement in sports impact the
physical activity practice in adulthood (Meisner, Weir, Baker, 2013), but the
iImpact of these variables in objectively measured physical activity is unclear so

far.
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Moreover, in terms of steps count (<5,000 steps/day), in a wide literature
review Tudor-Locke et al. (2013) identified that there is great range in the
percentage of sedentary adults. However, studies about sedentary adults based
in steps count usually are cross-sectional and composed of small sample sizes
(Tudor-Locke et al. 2013), not identifying its patterns over the time and main
determinants as well.

The objectives of this study were to identify correlates of 12-months
changes in objectively measured physical activity in adults of both sexes, as well
as to identify patterns of change in physical activity during weekdays and

weekend.

METHODS
Sample

This longitudinal study combines data provided by two cohort studies
carried out in the city of Presidente Prudente (western Sao Paulo State, Brazil).
The studies were approved by the Ethical Research Group of the Sao Paulo State
University, Presidente Prudente campus (cohort-1 protocol: 173.571/2012 and
cohort-2 protocol: 349.306/2013) and all subjects signed a written consent form.

Data from the first cohort were collected between August 2013 (baseline
[n= 122]) and August 2014 (follow-up [n= 107]) using the following inclusion
criteria: aged between 30 and 50 years, no diagnosis of previous cardiovascular
complications (e.g. stroke, heart attack), no diabetes complications (amputation
or visual problems) and no limitations to physical activity. Data from the second
cohort were collected between March 2014 (baseline [n= 198]) and May 2015
(follow-up [n= 118]) using the following inclusion criteria: aged between 40 and
65 years, no diagnosis of previous cardiovascular complications (e.g. stroke,
heart attack), no diabetes complications (amputation or visual problems) and no
limitations to physical activity. The inclusion criteria were similar in both studies
and the research team invited the participants in the same places and following
similar procedures of disclosure of the study to the potential participants. In both
cohorts, the sample comprised adults employed by the host university
(professors, administrative staff and gardening/cleaning staff) and members of

gyms/fitness centers located at different geographical regions of the city.



51

The same protocols adopted by the Laboratory of Investigation in Exercise
(LIVE) were applied in both cohorts for face-to-face interview and physical activity
assessment. Initially, 320 adults of both genders started the follow-up, but after
12 months-dropouts (less than seven days wearing pedometer) the final sample
consisted of 225 subjects with valid data (108 men and 117 women). In this
sample, there is no missing data.

Assessing amount of physical activity

In the baseline and follow-up, the amount of physical activity (described as
steps) was estimated using pedometers (YAMAX DIGIWALKER, SW200 model,
Japan). The participants underwent standardized explanations provided by the
research team (e.g. how to worn the device, how handle it, precautions).
Following the explanations of the research team, at the end of each day, the total
number of steps provided by the device was recorded by the own participant on
a log. The participants worn the pedometer for seven consecutive days, fixed
laterally at the hip. The device was taken off only during periods of sleep and
water-based activities.

In the present study, the amounts of physical activity were set 27,500
steps/day and <5,000 steps/day according to the scientific literature (Tudor-Locke
et al. 2013). Upon definition of the amounts, the subjects were classified as
“somewhat active” if 27,500 steps at least five days per week and “inactive” if
<5,000 steps at least five days per week (Tudor-Locke et al. 2012). The present
classification is not usual (current literature adopts average number of steps), but
takes into account the parameters provided by physical activity guidelines for
general health (minimum of 30 minutes of moderate-to-vigorous physical activity
on at least 5 days each week).

For statistical purposes, the outcomes were i) the number of days meeting
27,500 steps/day and <5,000 steps/day, ii) the percentage of subjects reaching
27,500 steps and <5,000 steps in at least five days/week and iii) the percentage
of subjects reaching 27,500 steps and <5,000 steps in at least five days/week in

both moments of assessment.

Independent variables: sex, age and ethnicity
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Demographic data were collected by questionnaire at baseline, including
sex (male or female), date of birth (chronological age was estimated and stratified
into three groups: 30-39 years, 40-49 years and = 50 years), and ethnicity (self-
reported and stratified into White and Other [African descent, Asian descent and

Indigenous descent)).

Independent variable: early sport practice

The participants reported in a face-to-face interview the engagement in
sports during childhood (7-10 years) and adolescence (11-17 years). Two
guestions were used to assess early sport practice (Fernandes and Zanesco,
2010; Fernandes et al. 2011). The first about sport practice in childhood: “Outside
school, did you engage in any organized/supervised sporting activities for at least
1 year during the time you were 7-10 years old?”. The second about sport
practice in adolescence: “Outside school, did you engage in any
organized/supervised sport activities for at least 1 year during the time you were
11-17 years old?’. Other physical activities, such as dance training, were also
included. Finally, a variable with three categories was created (i) None
(participants who responded “no” to both questions), (ii) Either childhood or
adolescence (participants who responded “yes” to only one question), and (iii)
Both (participants who responded “yes” to both questions).

The reproducibility of these questions has been previously reported in
adults (Fernandes and Zanesco, 2010). Moreover, the adoption of only organized
sports outside school was a methodological decision necessary to produce valid
data about sport practice, mainly because sport practice is not a mandatory

component of all physical education classes in Brazil.

Statistical Analyses

Descriptive statistic was composed of mean, 95% confidence intervals
(95%CIl) and percentage values. Associations were tested using the chi-square
test (Yates’ correction was applied in 2x2 contingency tables) and multivariate
models (adjusted for age, sex, ethnicity and early sport practice) were created
using binary logistic regression (expressed as odds ratios [OR] and its 95%Cl).
The Hosmer-Lemeshow test was used to assess how well the multivariate

models were fit (p-values > 0.05 denoted adequate fit). Continuous variables
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were compared using paired-sample t test and analysis of variance (ANOVA) for
repeated measures (Bonferroni’s as post-hoc when necessary). A significance

level of 0.05 and the software BioEstat (version 5.0) were used in all analyses.

RESULTS

At baseline, average age of the sample was 46.1+9.1 years, ranging from
30 to 68 years. The sample was composed mainly of white adults (n= 196;
87.1%), equally distributed between men and women (108 [48%] versus 117
[52%], respectively [p-value= 0.549]). Regarding chronological age, the age
groups “30-44 years-old”, “45-59 years-old” and “=60 years-old” represented
43.6% (n= 98), 46.7% (n= 105) and 9.8% (n= 22) of the entire sample,
respectively. The percentage of adults who reported any sport practice during
childhood or adolescence was 36.4% (n= 82). Sport practice in early life was
similar according to sex (p-value= 0.154) and ethnicity (p-value=0.700), but lower
in oldest group when compared to the youngest one (4.5% versus 43.9%,
respectively [p-value= 0.001]).

The mean number of steps ate baseline was 7596+3753 and decreased
to 6735+3549 (p-value= 0.001) and men were slightly more active than women
in both moments. In overall sample, the number of steps decreased from baseline
to follow-up, being markedly lower during the weekend (Figure 1).

At baseline 32.4% (26.3 to 38.5) of the sample achieved 27,500 steps/day
in at least 5 days/week, while this percentage decreased to 27.1% (21.3 to 32.9)
at follow-up (p-value= 0.126). Regarding the percentage of adults achieving
<5000 steps/day in at least 5 days/week, the percentage increased from 24.9%
(19.2 to 30.5) to 30.6% (24.6% to 36.6%) (p-value= 0.111). Lower age and early
sport practice were associated with higher percentage of adults achieving 27,500
steps/day in at least 5 days/week and lower percentage of adults achieving <5000
steps/day in at least 5 days/week (Table 1).

From baseline to follow-up, the number of days achieving 27,500 steps
decreased in men (p-value= 0.038), white people (p-value= 0.013), older groups
and people with no early sport practice (p-value= 0.047). On the other hand, from
baseline to follow-up the number of days achieving <5000 steps increased in both
sexes, white people, in adults aged 50-59 years, as well as independently of early

sport practice (Table 2).
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From baseline to follow-up, the percentage of adults achieving 27,500
steps/day decreased during working days (Figure 2, Panel A), while the
percentage of adults achieving <5000 steps/day increased in both working days
and weekend (Figure 2, Panel B). In overall sample, even adjusted by sex, age,
early sport practice and ethnicity the number of days achieving 27,500 steps
decreased significantly (Figure 2, Panel C), while the number of days achieving
<5,000 steps increased. In both multivariate models, age and early sport practice
were covariates significantly related to the outcomes.

The percentage of subjects who maintained physical inactivity and
sufficient physical activity (at baseline and follow-up) were 15.1% (n= 34) and
18.2% (n= 41), respectively. In the multivariate models, higher age remained
significantly associated to the maintenance of physical inactivity over the 12
months, while maintenance of sufficient physical activity over the cohort and early
sport practice remained significantly related (OR= 2.51 [1.21 to 5.18]) with other
as well (Table 3).

DISCUSSION

This longitudinal study assessed objectively measured physical activity
during seven consecutive days and identified that the number of steps declined
significantly over 12-months mainly in older people and adults without history of
sport practice in childhood and adolescence.

Even identifying a generalized reduction in the number of steps, this
longitudinal study identified two parallel phenomenon: i) the decrease in the
number of sufficiently active adults (mostly in working days) and ii) the increase
in the number of physically inactive adults (spread out over the entire week).

Adults usually spend similar time in low intensity activities during
weekdays and weekend (Ruiz et al. 2013), while the amount of time in low
intensity activities remains higher in weekdays among adolescents (Ortega et al.
2013). The differences between adults and adolescents could be justified by the
fact that most of school activities during weekdays are of sedentary
characteristics, being responding by a significant amount of the adolescent’s day
(Ortega et al. 2013). On the other hand, in the case of adults, it is quite possible
that they use the weekend to rest, shifting the low intensity activities at work by

sedentary activities such as TV watching (Fernandes et al. 2010). The increase



55

in the percentage of inactive adults at weekend is concerning, because the
adoption sedentary behaviors in the weekend is related to a large variety of health
complications in adulthood, such as obesity (Fernandes et al. 2010; Drenowatz
et al. 2016).

Moderate-to-vigorous activities are less common in weekends
independently of sex and age (Ortega et al. 2013; Ruiz et al. 2013) and
longitudinal data describe reduction in the time dedicated to this kind of activity
from childhood to adulthood in both sexes as well (Ortega et al. 2013). Previous
literature identifies that simple and cheap interventions based in tailored
counseling actions are effective to increase weekend physical activity in
sedentary adults (Purath et al. 2004). Moreover, improvement in the amounts of
moderate-to-vigorous activities during weekends decrease significantly body
fatness in young adults (Drenowatz et al. 2016). In this sample, weekend days
were responsible by only 25% (baseline) and 23.9% (follow-up) of overall steps
performed during the entire week and physical inactivity increased significantly in
both days, denoting a potential aspect of the habitual physical activity to explore
in campaigns of promotion of physical activity.

In this study, men and women were similar to step count. Even decreasing
from childhood to adulthood independently of the sex, moderate-to-vigorous
physical activity usually remains higher in the male gender over the time (Ortega
et al. 2013; Amireault, Godin, Vézina-Im, 2013; Milanovi¢ et al., 2013). Men are
more prone to be engaged in sport activities (individual and team) than women
since early age (Fernandes et al. 2012; Balish et al. 2015), which embrace usually
moderate-to-vigorous activities. On the other hand, previous date report that the
number of steps is similar among men and women (Schmidt et al. 2009). In our
sample, the absence of differences between women and men might be at least
in part due the use of pedometers to assess physical activity, because
pedometers do not take into account the physical activity intensity and the sex
particularities related to physical activity seem intensity-dependent.

The older adults showed simultaneously decline in the number of people
who reach 7,500 steps/day and increasing in those one who performed <5000
steps/day. Age is a relevant determinant of longitudinal changes on physical
activity (Sisson et al. 2012). The reduction of physical activity level associated

with aging perhaps occurs in consequence of disability commonly present in late
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life which multiple factors act in moderating the speed of progression toward
disability such as demographic characteristics and preexisting health status being
(Yu et al., 2016).

The sport practice in early life deserves special attention in this study. The
importance of early sport practice on different health outcomes in adulthood has
been evidenced for previous studies (Lima et al., 2014; Fernandes and Zanesco,
2010; Fernandes and Zanesco, 2015), but it is still unclear its effect on the
maintenance of physical activity. Sport practice tracks from adolescence to
adulthood rather than other physical exercise modalities (Belanger et al. 2015),
explaining at least in part the higher percentage of adults reaching 7500
steps/day over de cohort in the subgroup. However, age mediated also the
association between early sport practice and very low physical activity in
adulthood. The significant burden of age in this association is due the fact that
sport practice in early life is less common in older adults than younger ones
(Fernandes and Zanesco, 2010), mainly because massive campaigns of
sport/physical activity promotion are more recent in modern society. Therefore,
the present findings strengthen the importance of encouraging sports practice
during the formative years targeting promotion of healthy behaviors in years to
come.

Limitations of the study include the absence of other determinants of
physical activity, such as personal barriers to physical activity practice. Also,
could be very interesting to know aspects about the occurrence of diseases,
specially when were related to physical activity level (chronic diseases). The
guantifying the level of physical activity could be reconsidered because although
effective for the purposes of this study, it is known proven other good methods
that could be used including, for example, sedentary time and intensity measures.
Lastly, new studies could consider a longer period of follow-up cohort.

In summary, physical activity decreased significantly over 12-months of
follow-up mainly among older adults and those one with no history of sport
practice in early life. Patterns of physical activity during weekdays and weekend
seem quite different as well, denoting special attention of health professionals

engaged in the management of campaigns to improve physical activity.
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Table 1. Association between independent variables and different amounts for physical activity (step count) in adults (n= 225).

60

27,500 steps/day in at least 5 days/week

<5,000 steps/day in at least 5 days/week

Baseline (h=73)

Follow-up (n=61)

Baseline (n=56)

Follow-up (n= 69)

Variables Categories n (%) n (%) n (%) n (%)
Sex Male (n= 108) 37 (34.3%) 31 (28.7%) 22 (20.4%) 28 (25.9%)
Female (n=117) 36 (30.8%) 30 (25.6%) 34 (29.1%) 41 (35.1%)
p-value=0.677 p-value=0.714 p-value=0.176 p-value=0.181
Ethnicity Others (n=29) 13 (44.8%) 11 (37.9%) 8 (27.6%) 7 (24.1%)
White (n= 196) 60 (30.6%) 50 (25.5%) 48 (24.5%) 62 (31.6%)
p-value=0.189 p-value= 0.238 p-value= 0.897 p-value= 0.548

Age (years)

Early Sport Practice

30-49.9 (n= 98)
50-59.9 (n= 105)
>60 (n= 22)

None (n=143)
Just one (n=18)
Both (n= 64)

36 (36.7%)
33 (31.4%)
4 (18.2%)
p-value= 0.107
37 (25.9%)
6 (33.3%)
30 (46.9%)

p-value= 0.003

37 (37.8%)
22 (21.1%)
2 (9.1%)
p-value= 0.001
28 (19.6%)
5 (27.8%)
28 (43.8%)

p-value= 0.001

18 (18.4%)
30 (28.6%)
8 (36.4%)
p-value= 0.034
46 (32.2%)
5 (27.8%)
5 (7.8%)

p-value= 0.001

19 (19.4%)
38 (36.2%)
12 (54.5%)
p-value= 0.001
55 (38.5%)
7 (38.9%)
7 (10.9%)

p-value= 0.001
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Table 2. Modifications in number of days per week achieving different amounts of objectively measured physical activity in adults (n=

225).

Variables

Number of days with 27,500 steps/day

Baseline
Mean (95%Cl)

Follow-up
Mean (95%Cl)

p-valor

Number of days with <5000 steps/day

Baseline
Mean (95%Cl)

Follow-up
Mean (95%CI)

p-valor

Sex
Male (n= 108)
Female (n=117)
Ethnicity
Others (n=29)
White (n= 196)
Age (years)
30-49.9 (n=98)
50-59.9 (n=105)
=60 (n= 22)

Early Sport Practice

None (n= 143)
Just one (n=18)
Both (n= 64)

3.1 (2.6 to 3.5)
2.6 (2.2 to 3.1)

3.2 (2.2 10 4.2)
2.7 (2.4 10 3.1)

3.2 (2.7 to 3.6)
2.7 (2210 3.2)
1.8 (0.8 t0 2.9)

2.4 (2.1102.8)
2.5 (1.2 t0 3.7)
3.9 (3.4 t0 4.4)

2.6 (2.2 t0 3.1)
2.3 (1.9 10 2.7)

3.1 (2.2 10 3.9)
2.4 (2.110 2.7)

3.1 (2.6 t0 3.6)
2.2 (1.7 t0 2.6)
1.1 (0.4 to 1.9)

2.1 (1.6 to 2.4)
2.1 (0.8 t0 3.2)
3.6 (3.110 4.2)

0.038
0.139

0.631
0.013

0.608
0.018
0.032

0.047
0.249
0.246

2.1 (1.7 to 2.6)
2.7 (2.2 t0 3.1)

2.2 (1310 3.1)
2.4 (2.110 2.8)

1.9 (1.5 to 2.4)
2.6 (2.2 t0 3.1)
3.5 (2.4 t0 4.5)

2.9 (2.5 0 3.3)
2.8 (1.6 to 4.1)
1.3(0.9t0 1.7)

2.7 (2210 3.1)
3.3(2.8103.7)

2.7 (1.8103.7)
3.1 (2.7 o0 3.3)

2.4 (1.9 to 2.8)
3.2 (2.8 10 3.7)
4.4 (3.3105.4)

3.5 (3.1 t0 3.9)
2.9 (1.6 to 4.2)
1.8 (1.3 10 2.3)

0.021
0.003

0.154
0.001

0.054
0.007
0.081

0.002
0.840
0.018

95%Cl= 95% confidence interval
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Table 3. Association between independent variables and maintenance of patterns of physical activity in adults (n= 225).

27,500 steps/day in at least 5 days/week in

both baseline and follow-up (n= 41)

<5000 steps/day in at least 5 days/week in

both baseline and follow-up (h= 34)

Chi-square OR adjusted (95%CI)* Chi-square OR adjusted (95%CI)*
Variables Categories n (%) n (%) n (%) n (%)
Sex Male (n= 108) 20 (18.5%) 1.00 12 (11.1%) 1.00
Female (n= 117) 21 (17.9%) 1.35 (0.65 to 2.83) 22 (18.8%) 1.44 (0.65 to 3.17)
p-value= 1.000 p-value= 0.155
Ethnicity Others (n=29) 9 (31%) 1.00 4 (13.8%) 1.00
White (n= 196) 32 (16.3%) 0.51 (0.20 to 1.30) 30 (15.3%) 0.81 (0.24 to 2.71)
p-value= 0.097 p-value= 1.000
Age (years) 30-49.9 (n=98) 26 (26.5%) 1.00 6 (6.1%) 1.00
50-59.9 (n= 105) 13 (12.4%) 0.42 (0.19 to 0.92) 22 (21%) 3.46 (1.30 to 9.21)
>60 (n= 22) 2 (9.1%) 0.43 (0.09 to 2.11) 6 (27.3%) 4.18 (1.14 to 15.36)
p-value= 0.007 p-value= 0.001
Early Sport Practice No (n=143) 18 (12.6%) 1.00 26 (18.2%) 1.00
Just one (n= 18) 4 (22.2%) 2.37 (0.67 to 8.39) 4 (22.2) 1.14 (0.33 to 3.91)
Both (n= 64) 19 (29.7%) 2.54 (1.17 to 5.51) 4 (6.3%) 0.40 (0.13 to 1.27)
p-value= 0.003 p-value= 0.378** p-value= 0.036 p-value= 0.854**

OR= odds ratio; 95%CI= 95% confidence interval; *= model adjusted simultaneously by sex, ethnicity, age and early sport practice; **= test of Hosmer-Lemeshow
for the entire multivariate model (sex, ethnicity, age and early sport practice simultaneously inserted as independent variables)
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ARTIGO 3

(A ser submetido em periddico definido juntamente com a banca examinadora)

Engagement in sports during early life affects bone density in adulthood

ABSTRACT

Purpose: To analyze the relationship between engagement in non-professional
sports in early life and parameters of bone mass and density among adults of
both sexes. Methods: The sample was composed by 225 people of both sex
from two cohorts. Initially, demographic data was collected and then Dual Energy
X-Ray Absorptiometry (DEXA) (Lunar, DPX-MD model, USA) was the method
used to assess the bone mineral density (BMD) (g/cm?), content (BMC) (g) and
free fat mass (g). The early sports participation was assessed by face-to-face
interview about engagement in sports during childhood (7-10 years) and
adolescence (11-17 years) directly by two yes/no questions. The consumption of
tobacco and alcohol also was acquired by interview and the habitual physical
activity level was assessed by pedometers use. Results: Inactive men had
around 11% smallest BMC than men active in childhood or adolescence while for
women this difference represents around 14%. Active men have smallest fat
mass around 74% than inactive men in early life and 67% among women. In the
case of women, early sport practice explained significantly the differences in
whole body BMC (16.8% with p-value= 0.005) and BMD (8.8% with p-value=
0.015), as well as BMD in lower limbs (18.9% with p-value= 0.001). BMD in upper
and lower limbs changes slightly from the baseline to follow-up. Conclusion: The
sports practice in childhood or adolescence provides changes in bone health in
adulthood especially for women independent of age, ethnicity, free fat mass, drink
consumption, tobacco habit and actual physical activity.

Keywords: physical activity; sports; bone density.
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INTRODUCTION

Mineral deposition on bone matrix begins during fetal life, continues at
accelerated rate during childhood / adolescence and ends at the beginning of
adulthood (Fortes et al., 2014). In terms of bone mass acquisition, puberty is
crucial to development of bone matrix and constitutes a relevant determinant of
the amounts of bone mass observed in adulthood (Matkovic and Visy, 2015).
Therefore, patterns of bone mass gain during childhood and adolescence are
important in the prevention of unhealthy bone outcomes at adulthood, such as
osteoporosis.

During childhood and adolescence, the development of bone matrix is
mainly drove by maturational events, but environmental and behavioral variables
can significantly affect this development, such as diet, physical exercise and
consumption of some medicines (Fortes et al., 2014).The osteogenic effects
attributed to physical exercise involve different pathways. For instance, one
pathway linking physical exercise and bone formation is based in the effect of
physical exercise on release of anabolic agents, such as growth hormone and
osteocalcin (Amadei et al., 2006; Elleoumi et al., 2009; Batmaz et al., 2014).
Moreover, the mechanical strain generated by some kinds of physical exercise
on bone matrix is capable to activate the action of osteoclasts, leading to
additional bone formation (American College of Sports Medicine, 2004; Ducher
et al. 2006).

Based in the aforementioned pathways, the engagement in sports during
early life has been pointed out as relevant action in the promotion of bone health
throughout life (Verburgh et al., 2012; Eime et al., 2013; Lofgren et al., 2012),
mainly because engagement in sports constitutes a relevant manifestation of
physical activity during childhood and adolescence (Basterfield et al., 2015). In
fact, previous studies have found higher bone density in former athletes when
compared to sedentary adults (Ducher et al. 2005; Ducher et al., 2006; Elloumi
et al. 2009), a finding expected due to the effect of years of training on bone
matrix.

On the other hand, it is not clear whether the same background is true for
adults who were engaged in organized sports in early life, but not in professional
level. Regarding the maintenance of the practice of organized sports, there is a

huge occurrence of dropouts from childhood to adolescence (Manz et al. 2016),
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which is different in boys and girls (Howie et al. 2016). Moreover, sports practice
Is highly prevalent during childhood and adolescence, but it decreases drastically
in the later life (Howie et al., 2016; Aspvik et al., 2016), raising concerns about
health outcomes during adulthood. In terms of promotion of bone health for
general population, it is relevant to identify if the participation in non-professional
sports during childhood and adolescence is capable to promote bone health in
adulthood, mainly because a small portion of adults becomes professional
athletes (Warden et al., 2014).

Thus, the aim of the present study is to analyze the relationship between
engagement in non-professional sports in early life and parameters of bone mass

and density among adults of both sexes.

METHODS
Sampling

The sample of this longitudinal study involved adults of two cohort studies
carried out in similar conditions in the city of Presidente Prudente, SP, Brazil.The
studies were approved by the Ethical Research Group of the Sao Paulo State
University, campus of PresidentePrudente (cohort-1 protocol: 173.571/2012 and
cohort-2 protocol: 349.306/2013) and all subjects signed a written consent
form.The cohort-1 was funded by the Sdo Paulo ResearchFoundation (FAPESP)
in the form of a PhD scholarship (Process: 2012 / 18001-0). Data about sampling
process of both cohort studies are presented in previous publication (Mantovani
et al. 2016).

Data from the first cohort were collected between August 2013 (baseline
[n= 122]) and August 2014 (follow-up [n= 107]) using the following inclusion
criteria: aged between 30 and 50 years, no diagnosis of previous cardiovascular
complications (e.g. stroke, heart attack), no diabetes complications (amputation
or visual problems) and no limitations to physical activity. Data from the second
cohort were collected between March 2014 (baseline [n= 198]) and May 2015
(follow-up [n= 118]) using the following inclusion criteria: aged between 40 and
65 years, no diagnosis of previous cardiovascular complications (e.g. stroke,
heart attack), no diabetes complications (amputation or visual problems) and no
limitations to physical activity. The inclusion criteria were similar in both studies

and the research team invited the participants in the same places and following
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similar procedures of disclosure of the study to the potential participants. In both
cohorts, the sample comprised adults employed by the host university
(professors, administrative staff and gardening/cleaning staff) and members of
gyms/fitness centers located at different geographical regions of the city. There
was no former / current athlete in the sample.

Both cohorts met the same protocols adopted by the Laboratory of
Investigation in Exercise (LIVE). Initially, 320 adults of both genders started the
follow-up, but after 12 months-dropouts (waiver, incomplete data [less than seven
days wearing pedometer] and death [n= 1]) the final sample consisted of 225
subjects with valid data (108 men and 117 women). In this sample, there is no

missing data.

Dependent variables

Dual Energy X-Ray Absorptiometry (DEXA) (Lunar, DPX-MD model, USA)
was the method used to assess the bone mineral density (BMD) (g/cm?) and
content (BMC) (g). A trained researcher tested the scanner quality prior to each
day of measurement, following the manufacturer's recommendations. The
precision of the device for measurements of BMD in terms of coefficient of
variation was 0.66%. The participants wore light clothing, without shoes and
remained in the supine position on the machine for approximately 15 min. To the
analyzes in the present study was considered data of whole body BMC, whole

body BMD, upper limbs BMD and lower limbs separately BMD.

Early Sport Participation

The participants reported in a face-to-face interview the engagement in
sports during childhood (7-10 years) and adolescence (11-17 years). Two
guestions were used to assess early sport practice (Fernandes and Zanesco,
2010; Fernandes et al.; 2011) in childhood and adolescence: i) “Outside school,
did you engage in any organized/supervised sporting activities for at least 1 year
during the time you were 7—-10 years old?”); ii) “Outside school, did you engage
in any organized/supervised sport activities for at least 1 year during the time you
were 11-17 years old?”. Other physical activities, such as dance training, were

also included. Finally, a variable with two categories was created (i) No
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(participants who responded “no” to both moments for both questions) and (ii) yes

(participants who responded “yes” to at least one question).

Covariates

Demographic data were collected via questionnaire at baseline, including
sex (male or female), date of birth (chronological age was estimated and stratified
into three groups: 30-44 years, 45-59 years and =60 years), and ethnicity (self-
reported and stratified into White and Other [African descent, Asian descent and
Indigenous descent)).

The consumption of tobacco and alcohol was collected in both moments
of cohort by face-to-face interview and the classification for tobacco was i) no in
both moments or ii) at least once in the cohort (considering beginning or end of
this habit over the twelve months of the cohort). The alcohol consumption was
classified in i) no in both moments, ii) 2-4 times on month in follow-up or iii) more
than 2 times on week in the follow-up.

Additionally, free fat mass (g) was assessed by DEXA, while the current
physical activity level was estimated by pedometer (YAMAX DIGIWALKER,
SW200, Japan). In this case, the participant used a pedometer for seven
consecutive days, worn laterally at the hip and was taken only in periods of sleep

or water-based activities (Tudor-Locke et al., 2012).

Statistical Analyzis

Descriptive statistic was composed of estimated means, rates and 95%
confidence intervals (95%CI). Analysis of variance (ANOVA) for repeated
measures compared bone variables according to early sport practice. ANOVA
models were adjusted by the covariates: age, sex, ethnicity, smoke, drink
consumption, free fat mass and current physical activity level. Measures of effect-
size were provided by the eta-squared (Es-r), while the assumption of sphericity
was respected in all ANOVA models (Mauckley’s test).Significance level (p-
value) was set at in values <0.05 and the statistical software BioEstat (version

5.0) was used in all analyzes.

RESULTS
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The present study involved 225 participants (108 men and 117 women),
predominantly in the age group of 45-59 years old (46.6%) and mostly were
caucasian (87.1%). About early sports practice in cohort, only 36.44% reported
engagement in childhood or adolescence, while 94.2% of those adults reported
no tobacco use (Table 1).

The bone variables related to body composition were higher among men
than women and the presence of previous physical activity during childhood and
adolescence was important to modify some of these variables in adulthood for
both men and women, but especially for women. BMC and fat mass presented
remarkable behavior, inactive men had around 11% less BMC than men active
in childhood or adolescence while active women presented 14% bigger BMC than
inactive women in early life and active women have similar BMC than inactive
men. Active men have smallest fat mass around 74% than inactive men in early
life and active women have smallest fat mass around 67% than inactive women.
Active men and active women in early life present similar fat mass (Table 2).

Among men, early sport practice did not affect all the bone variables and
there no interaction between time and early sport practice. On the other hand,
the time of follow-up explained 15.2% (p-value= 0.017 [Figure 1, Panel A]) and
13.5% (p-value= 0.025 [Figure 1, Panel D]) of the variance observed in BMC
(whole body) and BMD in lower limbs respectively.

In the case of women, early sport practice explained significantly the
differences in whole body BMC (16.8% with p-value= 0.005 [Figure 2, Panel A])
and BMD (8.8% with p-value= 0.015 [Figure 2, Panel B]), as well as BMD in
lower limbs (18.9% with p-value= 0.001 [Figure 2, Panel D]). BMD in upper and

lower limbs changes slightly from the baseline to follow-up.

DISCUSSION

The present study hints the importance of early non-professional sport
practice for bone health variables in adulthood, especially for women. Therefore,
stimulating children and adolescents may represent beneficial changes in their
musculoskeletal structures which somehow it will benefit themselves in
adulthood.

Only 36.44% of the participants reported any organized sport in childhood

or adolescence. Similar rates have been observed in a Brazilin survey, in which
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35.5% of individuals aged 50 years or more reported sport practice in
adolescence (men [55.8%] and women [21.2%)]) (Siqueira et al. 2009). A higher
proportion was observed in the study of Wennberg et al., (2013), about Northern
Swedish population, report that 48% of sample performed leisure-time physical
activity daily or several times/week during early life (16 years old), considering
the benefits reported in this study on the occurrence of metabolic syndrome,
obesity and dyslipidemia observed in this population 27 years later, it seems
important to stimulate the increase of the level of physical activity in early life.
Therefore, in this specific setting it seems important to implement policies of sport
promotion in pediatric groups.

For men in sample, the early sports practice not affect bone variables
which was more influenced by time of follow up. On the other hand, Kim et al
(2013) affirm that physical activity during adolescence is important for BMD in
young men as well others transversal studies (Warden et al., 2014). Probably,
this discordance can be justified by longitudinal design of the present study which
provided significant effect in this results, specifically for BMC (p=0.017) and BMD
of lower limbs (p=0.025), so the effect of time seems overcome the remaining
factors for men.

However, it is known the gender differences in sports participation (Deaner
et al., 2012) maybe this can explain the effects of early sports practice observed
in present study for women. The active life in childhood or adolescence
represented effect in BMC (p=0.001), BMD (p=0.015) and BMD for lower limbs
(0.001) among women. Barnekow-Bergkvist, (2006) in a longitudinal study also
verified that active girls had improvements in bone density when adults with
Sweden population. Women are traditionally less active than men in lifelong (Van
Tuyckon, Scheerder and Bracke, 2010), in this way the stimulus in early life for
some sports / physical activity practice seems important for them to be able to
engage in some activity and, therefore, the early sports practice become a
significant tool to the point of generates results in health outcomes. Considering
that women have a lower level of physical activity (Deaner et al., 2012) and based
on data from this study, seems to be really important to encourage them to
practice sports activities early as this factor is a significant advantage for bone
health in adulthood.
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Needless to say, for women is always very important to stimulate
increased bone mass because with aging, especially at menopause, they are
more susceptible to bone loss mainly due to significant hormonal changes which
are imposed (Cauley, 2015). Still, significant bone loss can become a risk factor
for fracture which, in turn, may represent damage to functionality (Bliuc et al.,
2015). Thus, the stimulation of early sports practice can be a pediatric share of
long-term benefits, even in order the climacteric period.

As main limitations can be cited the dependence of memories participants
to answer the questions about early sports practice in childhood and adulthood,
this bias was minimized by cohort design. The absence of nutritional information
could be another limitation because actual (or even lifelong) supplementations of
bone minerals can change the bone variables.

Summarizing, the sports practice in childhood or adolescence provides
changes in bone health in adulthood especially for women independent of age,
ethnicity, free fat mass, drink consumption, tobacco habit and actual physical
activity. Therefore, individuals in early life should be stimulated to engagement in
some activities, which elevate the energy expenditure aiming better health

condition in different phases of life.
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Table 1. Sample characterization with general variables in the longitudinal study,

(Brazil, n=225).

Descriptive Statistic

Variable Categories n (%) % o95%cl
Sex Male 108 (48.0)  41.47 —54.53
Female 117 (52.0)  45.47 —58.53
Age (years) 30-44 98 (43.56) 37.08 —50.03
45 - 59 105 (46.67) 40.15-53.19
260 22 (9.78) 5.90 — 13.66
Skin Color White 196 (87.11) 82.73-91.49
Others 29 (12.89) 8.51-17.27
Early Sport No 143 (63.56) 57.27 —69.84
Participation
Yes 82 (36.44) 30.16 — 42.73
Smoking No in both moments 212 (94.22) 91,17 -97.27
At least once inthe cohort 13 (5.78) 2.73-8.83
Drink Alcohol No in both moments 65 (28.88) 22.97 - 34.81
At least once inthe cohort 160 (71,12) 65,19 - 77,03
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Table 2. Comparison between groups active or not in childhood or adolescence involving variables as age bone mineral density
(BMD), bone mineral content (BMC), muscle mass and fat mass. (n=225)

Men (n=108) Women (n=117)
None (n=63) Child / Adol (n=45) None (n=80) Child / Adol (n=37)
Independent variable Mean + SD Mean + SD Mean £ SD Mean + SD
Age (years) 45.47+9,52 42.767.79 49.55+9.522b 44.22+6.94°
BMCuwhole body(KQ) 2.96+0.56 3.28+0.462 2.42+0.46%° 2.75+0.33P¢
BMDuwhole body(g/cm?) 1.26+0.11 1.29+0.11 1.16+0.102P 1.22+0.67°°¢
BMDams(g/cm?) 1.04+0.13 1.09+0.12 0.86+0.13%P 0.89+0.092P
BMDiegs(g/cm?) 1.35+0.12 1.41+0.16 1.14+0.972P 1.24+0.783b¢
Muscle mass (KQg) 54.85+7.66 57.57+7.23 36.93+4.962P 39.09+5.68%P
Fat mass (Kg) 27.06+9.51 20.03+8.612 31.04+10.69° 20.77+8.072°

Note: SD= standard-deviation; Child/Adol= sport practice in just childhood, just adolescence or both;?=difference with Men-None,
b=difference with Men-Child/Adol, °=difference with Women-None, d=difference with Women-Child/Adol.
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Figure 1. Estimated means (ANOVA by repeated measures) of bone variables for men according to early sport practice in the cohort.
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cohort.
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CONCLUSOES FINAIS

Os dados da presente tese nos possibilita concluir inUmeros aspectos
relacionados com a prética de atividade fisica e esta, por sua vez, com desfechos em
saude. Dessa forma, destaca-se 0 papel desses achados frente a grande area da
saude publica ndo apenas no Brasil, mas também em outros paises com status de
desenvolvimento semelhante.

A atividade fisica medida com um pedbémetro foi maior entre os adultos
envolvidos na prética esportiva no inicio da vida (infancia e adolescéncia), em
paralelo, um maior nivel atividade fisica na idade adulta constituiu um comportamento
relacionado a menor adiposidade e melhor qualidade do sono. Isso sugere que a
participacdo em esportes precocemente pode ser um fator chave para a adeséo da
populacéo brasileira a pratica de atividade fisica.

Considerando o periodo de acompanhamento do estudo longitudinal (12
meses), foi observado que o nivel de atividade fisica diminui com o passar de um ano,
principalmente, entre os mais idosos e aqueles sem histérico de atividade fisica na
infancia ou adolescéncia.

Ainda, a préatica de atividade fisica em anos iniciais da vida repercutiu
beneficamente sobre a saude Ossea de adultos, especialmente de mulheres,
independente de idade, etnia, massa livre de gordura, consumo de bebida alcodlica,
habito de fumar e nivel de atividade fisica atual.

Por fim, o envelhecimento e a qualidade do sono apresentaram um efeito
significativo sobre custos com medicamentos, ndo mediado pela pratica de atividade

fisica.
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A DE FRATURAS E

0 RETROSPECTIVO

DADOS DO PARECER

Numero do Parecer: 349.306
Data da Relatoria; 02/08/2013

Apresentagio do Projeto:
O projeto de pesquisa foi anexado na integra e aponta para uma crescente preocupagio com a pratica

regular de exercicios fisicos focada em melhora das condigbes de salde e qualidade de vida, inclusive,

entre criangas e adolescentes. Atuaimente, s3o largamente reconhecidos os efeitos benéficos que a

atividade fisica pode trazer aos individuos fisicamente ativos, no entanto, ainda ha uma lacuna no

conhecimento acerca dos efeitos tardios da mesma. Portanto, espera-se que os achados do presente
estudo possam esclarecer a influéncia da atividade fisica na infancia e adolescéncia sobre algumas
variaveis especificas como o histérico clinico de fraturas e sintomas osteomusculares bem como, sobre a
densidade mineral 6ssea, agentes inflamatérios e sobre o crescimento 6sseo.

Objetivo da Pesquisa:

Objetivo Primario:
Analisar a associagao entre o historico de atividade fisica na infancia e adolescéncia e a ocorréncia de

nsteoporose, fratura e sintomas osteomusculares na idade adulta.

Obietivo Secundario:
. Analisar o efeito da pratica de atividades fisicas ao longo de 12 meses sobre os valores de
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densidade mineral 6ssea.

;Mn“' se a possivel relagio entre historico de atividade fisica na infancia e adolescéncia e a ocorréncia
osteoporose, fratura e sintomas osteomusculares na idade adulta & independente do sexo & adiposidade

visceral.
- Identificar se o possivel efelto da pratica de atividades fisicas ao longo de 12 meses sobre os valores de

densidade mineral 6ssea & mediado por modificacdes na composi¢io corporal e indicadores de inflamagao.
- Analisar niveis séricos da osteocalcina bem como investigar possiveis relagbes da mesma com a pratica

de atividade fisica e a densidade mineral 6ssea.
- Analisar o efeito da pratica de atividades fisicas sobre fatores de risco ao desenvolvimento de doencas

crinicas (espessura de artéria femoral e carotida).

Avaliagdo dos Riscos e Beneficios:

Riscos:
Os procedimentos adotados neste projeto obedecem aos Critérios da Etica em Pesquisa com Seres

Humanos, conforme Resolugio no, 196/86 do Conselho Nacional de Saude. Nenhum dos procedimentos
adotados oferece riscos & sua dignidade nem riscos a sua saide. No méaximo, o individuo pode manifestar

algum desconforto por conta da coleta de sangue.

Beneficios:
Os voluntarios ndo receberao nenhum beneficio direto ao participarem deste estudo, no entanto, poderdo

conhecer mais detalhadamente algumas varidveis e condigdes de salide por meio dos testes aplicados.

Comentérios e Consideragdes sobre a Pesquisa:
Serdo avaliados 743 individuos adultos (idade superior a 18 anos) de ambos os sexos residentes na cidade

de Presidente Prudente, os quais fizeram parte de uma coorte de 12 meses que tera seu fim na segunda
metade de 2013. Os participantes serfio submetidos aos seguintes procedimentos: 1. Avaliagéo Inicial:
Serdo coletados dados pessoais e antropométricos, pressao arterlial, circunferéncia abdominal e 0
comprimento dos membros inferiores. Ao final, serdo questionados sobre a ocorréncia de fraturas nos
e incidéncia da mesma, deverdo informar o local e os detalhes envolvidos na

ultimos 12 meses e, em caso d
sua fisiopatologia. 2. Sintomas musculoesqueléticos: seré aplicado o questionario que avalia a ocorréncia de

sintomas musculoesqueléticos (dor, formigamento ou dorméncia) referente as regides do corpo parte
superior e Inferior das costas, sera aproveitado para este estudo apenas as regides superior e inferior das
costas. O desfecho do presente estudo sera a resposta positiva para as quatro perguntas em alguma das

duas regides do
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corpo avaliadas. 3. Prética de atividades fisicas: por meio de entrevista face-a-face, as informagdes
referentes A pratica habitual de atividades fisicas serdo levantadas com a utilizagao do questionario que
possui oito questdes referentes as atividades no trabalho. 4. Peddmetro: A pratica atual de atividades fisicas
também sera avaliada por meio de um peddmetro, 0 qual sera utilizado por sete dias (o primeiro e o0 ultimo
dia ser3o excluidos). O mesmo sera fixado lateralmente ao quadril do adolescente e devera ser retirado
apenas durante periodos de sono, atividades realizadas em meio liquido e durante o banho. O aparetho
capta movimentagdes corporais no elxo vertical, 0s quais caracterizam a marcha humana e, por sua vez, 0
computa os passos. Ao final de cada dia, a contagem total de passos sera registrada em uma ficha. 5.
Pratica de atividades esportivas prévias (infAncia e adolescéncia): Sera considerado ativo fisicamente
durante a infancia (7-10 anos) e a adolescéncia (11-17 anos) o individuo que responder positivamente a
duas perguntas: Entre os sete e 10 anos, fora da escola, vocé esteve engajado em alguma atividade
esportiva supervisionada, por no minimo um ano ininterrupto? e Entre os 11 e 17 anos, fora da escola, vocé
esteve engajado em alguma atividade esportiva supervisionada, por no minimo um ano ininterrupto,
respectivamente. 6. Analise da proteina C reativa ultrassensivel e da osteocalcina: um profissional
qualificado iré coletar sangue por meio da pungao braquial de onde ser4 obtido 5 ml de sangue venoso
periférico. A amostra de sangue sera armazenada a 4°C para posterior analise laboratorial. 7. Analise da
composi¢do corporal: como padréo de referéncia sera utilizado o aparelho de Absortiometria de Raios-X de
Dupla Energia (DEXA), que utiliza 0 modelo de trés compartimentos (massa corporal magra, massa de
gordura e mineral corporal). O exame tem a durag&o de aproximadamente 15 minutos. Os resultados sado
transmitidos ao computador que esta interligado ao aparelho e os dados serdo posteriormente analisado. 8.
Espessura de artéria femoral e carotida: sera utilizado o exame de ultrassonografia com Doppler. Todos os
exames serdo realizados entre as 8-11h da manha.Para a realizagao dos exames ultrassonograficos serdo
seguidas as recomendac¢des da Sociedade Brasileira de Radiologia.

Consideragdes sobre os Termos de apresentagio obrigatéria:

Foram apresentados: Folha de rosto devidamente preenchida e assinada, Declaragio do Laboratério de
Investigacdo em Exercicio (LIVE), oferecendo suporte para a condugao do projeto de pesquisa, Declaragao
do pesquisador responsavel dando ciéncia das responsabilidades recaidas sobre o0 mesmo na qualidade de
Vice - Chefe do Departamento de Educac#o Fisica e o Termo de Consentimento Livre e Esclarecido.

Recomendagbes:
Recomenda-se apenas um esclarecimento no TCLE sobre a técnica de ultrassom, acrescentando o
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local do corpo do participante onde sera realizada.

Conclusdes ou Pendéncias e Lista de Inadequagdes:

No projeto de pesquisa o numero de participantes declarado ¢ de
ndo se sabe ao certo quantos de fato participardo do referido estudo, uma vez que
interesse dos sujeitos em continuar mais 12 meses de seguimento. Portanto, este fato deve ser

no momento de apresentacéo do Relatorio Final da Pesquisa ao CEP.

743, porém o pesquisador ressalta que
pode existir o N&0
considerado

Situagao do Parecer:

Aprovado

Necessita Apreciagdo da CONEP:

Nao

Conslideragées Finais a critério do CEP:
Em reunido realizada no dia 02.08.2013,
Tecnologia - Unesp - Presidente Prudente,

APROVADO.
Obs: Lembramos que ao finalizar a pesquisa,

o Comité de Etica em Pesquisa da Faculdade de Ciéncias e
em concordancia com o parecerista, considerou o projeto

o (a) pesquisador (a) devera apresentar o relatorio final.

PRESIDE J 05 de Agosto de 2013

" Assinador pdr:
Edna o Carmo
(Coordenador)
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T LA

PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA
Titulo da Pesquisa: Manutenc&o da pratica de atividades fisicas ao longo da vida e indicadores de rigidez
vascular entre adultos: analise transversal e coorte de 12 meses,
Pesquisador: ROMULO ARAUJO FERNANDES
Area Tematica:
Versao: 2
CAAE: 07770112.3.0000.5402
Instituigao Proponente: UNIVERSIDADE ESTADUAL PAULISTA JULIO DE MESQUITA FILHO

DADOS DO PARECER

Numero do Parecer: 173.571
Data da Relatoria: 07/12/2012

Apresentagao do Projeto:

Adegquada.

Objetivo da Pesquisa:

Adeguado.

Avaliagdo dos Riscos e Beneficios:

N&c ha riscos para os pacientes. Os beneficios serdo grandes, pois serdc avaliados varios fatores de risco
cardiovasculares.

Comentarios e Consideragdes sobre a Pesquisa:

Foi acrescentada a devoiutiva para o sujeitos da pesquisa em relagdo aos resuitados dos exames.
Consideragoes sobre os Termos de apresentagdo obrigatdria:

Foi acrescentada a autorizag@o de Infra-estrutura da Santa Casa de P. Prudente para realizac8o dos
exames.

Recomendacdes:

Né&o ha.

Conclusdes ou Pendéncias e Lista de Inadequagodes:

Néo ha

Situagao do Parecer:

Aprovade

Enderego: Rua Roberto Simonsen, 305

Bairro: Centro Educacional CEP: 10.080-000

UF: 5P Municipio: PRESIDENTE PRUDENTE

Telefone: (18)3220-5315 Fax: (18)3228-5353 E-mail: cesp@fct.unsspbr
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FACULDADE DE CIENCIAS E
TECNOLOGIA - UNESP/
CAMPUS DE PRESIDENTE

Necessita Apreciagao da CONEP:

Nio

Consideragoes Finais a critério do CEP:

Em reunido realizada no dia 14.12.2012, o Comité de Etica em Pesquisa da Faculdade de Ciéncias e
Tecnologia - Unesp - Presidente Prudente, em concordancia com o parecerista, considerou o projeto
APROVADO.

Obs: Ao finalizar a pesquisa, o (a) pesquisador (a) devera apresentar o relatdrio final.

PRESIDENTE PRUDENTE, 14 de Dezembro de 2012

Assinador por:
Edna Maria do Carmo
(Coordenador)
Enderego: Rua Roberto Simonsen, 305
Bairro: Centro Educaconal CEP: 10.060-200
UF: 5P Municipio: PRESIDENTE PRUDENTE

Telefone: (12)3229-5315 Fax: (18)3229-5353 E-mail: cep@fct.unesp.br



96

ANEXO 3 - FICHA DE AVALIACAO

Data da Avaliacdo: _ / /2015
Nome: Nascimento: __ / [/
Endereco:
Telefone: () - ()
SEXO: ( ) Homem ( ) Mulher ETNIA: ( )Branco ( )Negro ( )Oriental ( )Outros
GERAIS:
1. Peso atual: kg 3.1. Circunferéncia de cintura: cm
2. Estatura: m 6. Pressao Arterial: mmHg
3. Escolaridade: ()1-4 série ( )5-8 série ( )Ens. médio ( )Técnico ( )Superior completo ()Pés
4. O senhor sofreu alguma fratura nos dltimos 5 anos? () Sim ()
N&o
5. Motivo: Acidente () Queda ( )
Se sim, qual regido?( ) Braco (s) ( )YPerna(s) ( )
Tronco/Pescoco
Precisou ficar internado? ( )Sim ( ) Néo

Como vocé classificaria sua composicao corporal na infancia e adolencéncia? (subnutrido,
eutrofico, sobrepeso, obeso)
Infancia: Adolescéncia:

ATIVIDADE FiSICA

Questdo 1- QUAL PROFISSAO: Docente ( ) Administrativo ( ) Servicos Gerais ( )
Cargo/Titulacéo:

1.1 Mais de seis meses? ( )Sim () Nao
No trabalho:
2. Vocé permanece sentado: (1).Nunca (2).Raramente (3).Algumas vezes (4).Frequentemente (5).Sempre
3. Vocé ficaem pé parado: (1).Nunca (2).Raramente (3).Algumasvezes (4).Frequentemente (5).Sempre
4. Vocé necessita caminhar: (1).Nunca (2).Raramente (3).Algumas vezes (4).Frequentemente (5).Sempre
5. Vocé necessita carregar algo: (1).Nunca (2).Raramente (3).Algumas vezes (4).Frequentemente (5).Sempre
6. Ap6s um dia de trabalho vocé se sente cansado:
(5) — muito frequentemente  (4) — frequentemente  (3) — algumas vezes  (2) — raramente (1) — nunca
Questdo 7— Para realizar as atividades em seu trabalho vocé transpira (por esfor¢o):
(5) — muito frequentemente  (4) — frequentemente  (3) —algumas vezes  (2) — raramente (1) — nunca
Questdo 8- Vocé acredita que seu trabalho é fisicamente:

(5) — muito intenso (4) —intenso (3) — moderado (2) —leve (1) — muito leve

Atividades esportivas e programa de exercicios fisicos:

Questdo 9- Vocé pratica algum tipo de esporte, vai a academia ou faz caminhada/corrida?

(1) — sim (2) - nédo
Questdo 9.1- Este esporte/programa de exercicios fisicos apresenta uma intensidade:
(1) — baixa (2) — moderada (3) — elevada
Questdo 9.2 — Durante quantas horas/semana vocé pratica esse esporte/programa de exercicios?
()<lh 21-2h (3)2-3h (4)3-4h (5)>4h
Questdo 9.3 — A guanto tempo vocé |4 pratica esse esporte/programa de exercicios fisicos?

(1) <1 més (2) 1 - 3 meses (3) 4 — 6 meses (4) 7 -9 meses (5) > 9 meses

Préatica de Atividades Fisicas na Infancia e Adolescéncia:
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1. Fora da escola, na infancia (7-10 anos) vocé praticou alguma atividade esportiva

supervisionada (com professor de escolinha, treinador de time, etc.) por um ano seguido?
Sim( ) Nao( ). Futebol-() Basquete-( ) Vélei-( ) Handebol-( ) Danca-( ) Outros-

()

2. Fora da escola, na adolescéncia (11-17 anos) vocé praticou alguma atividade esportiva

supervisionada (com professor de escolinha, treinador de time, etc.) por um ano seguido?
Sim( ) Nao( ). Futebol-( ) Basquete-( ) Vdlei-( ) Handebol-( ) Danca-() Outros-( )

QUESTIONARIO DE SONO

Vocé utliza algum aparelho ou acessério paradormir? ( )Sim () N&o

Por favor, assinale o ndmero Muito Fregiente- Muito
que melhor descreva sua rara- mente frequente-
resposta: mente mente

1 - Voce tem dificuldade em 2
adormecer a noite?
2 - Vocé acorda de 2
madrugada e ndo consegue
adormecer e novo?

3 — Voce toma remédios para
dormir ou tranquilizantes?

4 —Vocé dorme durante o
dia? (sem contar cochilos ou
sonecas programadas)

5 — Ao acordar de manha,
vocé ainda se sente cansado
(a)?

6 — Vooé ronca a noite? (gue
vocé saiba)

T —Vocé acorda durante a
noite?

& —Vocé acorda com dor de
cabega?

9 — Vocé sente cansago sem
ter nenhum motivo
aparente?

10 — Vocé tem sono agitado?
(mudangas constantes de
posigdo ou movimentos de
pernas/bragos)

PERGUNTAS SOBRE FUMO:
1. Vocé fuma? ( ) Sim Né&o ( ) 1.1. Moracom Fumante? ( )Sim Nao( )

RESPONDA ABAIXO APENAS SE VOCE E FUMANTE:

2. Ha quantos anos fumando?___ ANOS 2.1. Qual idade comegou?
3. Quanto tempo depois de acordar vocé fuma seu primeiro cigarro?

( )até5min ( )6-30min ( )31-60min ( ) depois de 60min
4. Dificil ndo fumar onde € proibido? ( ) Sim Nao ( )
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5. Qual cigarro vocé mais odiaria ter que largar? () 1° da manha ( ) Qualquer
outro

6. Quantos cigarros por dia? ( ) 1-10 ( )11-20 ( )21-30 ( )>31

7. Vocé fuma mais de manha ( ) Sim Nao ( )

8. Vocé fuma mesmo doente, acamado? ( ) Sim Né&o ( )

QUESTIONARIO ALCOOL.:

1. Atualmente, com que frequéncia vocé bebe BEBIDAS ALCOOLICAS?

( ) Nunca ( ) Mensalmente oumenos ( )2-4/més ( )2-3/semana ()
=24/semana

2. No passado, vocé bebia frequentemente e PRECISOU abandonar o habito?
() Sim( ) Nao

3. Algum amigo ou médico PRECISOU aconselhar a parar/diminuir a bebida? (
) Sim () Nao

4. Ja se envolveu em alguma briga embriagado? ( ) Sim () N&o
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[

Nos ultimos 12 Nos uUltimos 12 meses, Nos (ltimos 12 Nos ultimos 7
meses, vocé teve vocé foi impedido(a) de meses, vocé dias, voce teve
problemas (como realizar atividades consultou algum algum problema

dor, formigamento/ normais (por exemplo: profissional da area em?
dorméncia) em: trabalho, atividades da saude (médico,
domeésticas e de lazer) fisioterapeuta) por
por causa desse causa dessa
problema em: condigao em:

-PESCOCO [(JNao [Sim [ONao []Sim (CONao [Jsim | [ONao [JSim
LOMBROS [ON&o []Sim [(JNao [JSim [(JNao [Jsim | [(JNao []Sim
RARTE SUPERIOR . : : :
DAS COSTAS [(ONao [JSim [CONae [JSim [(JN&o [JSim |[Nao []Sim
"COTOVELOS [ONao [JSim [OJNdo [JSim [ONao [JsSim [CONao [ Sim
"PUNHOS/MAOS (O Nao [JSim [ONao [JSim [(ONao [Sim | [ONao [JSim

NRARTE INFERIOR . '

DAS COSTAS [(JNao [JSim [(ON3o [JSim [(IJNao [JSim |[JNao [JSim
QUADRIL/ COXAS | [[JNao []Sim [ONao [ Sim [(JNao [JSim | [ Nao [JSim
—

JOELHOS [CONao []Sim [CONao []Sim [(INdo [JSim | [JNao []Sim
pEaNOZELOS! | MiNae  [Isim | CINso  [Isim [INgo [Isim | [INso [JSim
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ANEXO 4 — FICHA DE ORIENTACAO SOBRE O USO DO PEDOMETRO,
MARCACAO DO NUMERO DE PASSOS E USO DE MEDICAMENTO.

Ficha: Contagem diaria dos passos (data:  / I )

Nome completo do avaliado (sem abreviaces e letra legivel):

Data de nascimento:___ /__ / Idade:__ Sexo:( )feminino ( )masculino

Instrucdes para uso do aparelho

O peddbmetro devera ser fixado e lacrado no
quadril (préximo ao osso do quadril) do
adolescente logo apés acordar. O adolescente

devera realizar as atividades habituais de sua
rotina e, assim devera permanecer durante todo o

dia com o aparelho, e retira-lo APENAS nos _ 2
seguintes casos:

v Atividades diarias ou esportivas realizadas
em meio liquido. Exemplos: tomar banho;
natagdo entre outras;

v Antes de ir dormir;

Prenda a unidade com firmeza no nivel da cintura no cinto,
calcas compridas ou traje esportivo e mantenha uma posicdo
IMPORTANTE: horizontal para resultados mais precisos.

Ao final de cada dia, no momento em que for
efetuar a retirada do pedbmetro, anotar a
guantidade de passos do dia na linha DIA DA
SEMANA (abaixo).

Inicio da contagem: () Domingo; ( ) Segunda; ( ) Terca; ( ) Quarta; ( ) Quinta; ( ) Sexta; ( ) Sabado

DIA DA SEMANA

/ / / / / / /

O peddbmetro e a ficha de contagem dos passos deverao ser entregues logo apés o
término das avaliagbes no Laboratorio de Investigacdes em Exercicio (LIVE) na
FCT/UNESP (solicite a localizagdo do laboratério na guarita do bloco Ill). Maiores
informacdes ou duvidas sobre o manuseio do aparelho entre com contato: (18)
3229-5825 ou (18) 99131-7715 (Alessandra)

Vocé faz uso de algum medicamento diariamente? ( ) Nao ( ) Sim. Especificar nome,

tipo, motivo, dosagem, tempo de uso e fonte de aquisicéo.




