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RESUMO

No contexto da saude publica de paises de baixa e média renda, sdo poucas as pesquisas de
carater longitudinal que tratam do efeito da pratica de atividades fisica em desfechos em
saude, especialmente entre adultos e/ou idosos. Assim, o objetivo desse estudo foi verificar
ocorréncia das doencas cronicas nao transmissiveis ¢ mortalidade de acordo com pratica de
atividade fisica em adultos com idade igual ou superior a 50 anos, usuarios da rede publica de
saude brasileira, a partir de estudo longitudinal de cinco anos. Para tanto, 620 homens e
mulheres de cinco Unidades Basicas de Saude da cidade de Bauru/SP foram acompanhados
de 2009 a 2014, onde foram obtidas informagdes sobre niveis de atividade fisica em
diferentes dominios, ocorréncia de doengas cronicas, estado nutricional, tabagismo,
escolaridade e condi¢do economica. Ao final do acompanhamento, foi verificado que os
escores de atividade fisica ocupacional, lazer / transporte e total diminuiram, enquanto escores
relacionados a pratica esportiva / exercicios aumentaram do inicio ao meio do seguimento,
mas cairam ao final. O percentual de participantes suficientemente ativos permaneceu estavel
ao longo dos cinco anos. Tratando-se das doencas cronicas, foi encontrada prevaléncia de
hipertensao arterial de 80.2%, hipercolesterolemia 40.4%, diabetes 29.2% e osteoporose
26.3%. Quanto a incidéncia, foi constatado que 4,7% dos pacientes tornaram-se hipertensos,
16,1% passaram a ter hipercolesterolemia, 9,4% diabetes mellitus e 15,2% osteoporose. Ao
identificar fatores de risco para essas quatro doengas, tivemos que hipertensdo se manteve
associada a maior idade, sexo masculino e obesidade. Hipercolesterolemia se associou
somente a obesidade. Osteoporose a sexo feminino e maior idade. E diabetes se manteve
associada a obesidade e inatividade fisica. A partir disso, avaliou-se a associagdo entre
atividade fisica em diferentes dominios e incidéncia de diabetes tipo 2, e verificou-se que
individuos classificados no quartil superior da atividade fisica no lazer em pelo menos um
periodo durante o acompanhamento tiveram 42% menos chances de desenvolver a doenca, e
que um em cada cinco novos casos de diabetes tipo 2 foi atribuivel a inatividade fisica.
Finalmente, 59 oObitos foram identificados ao longo dos cinco anos de seguimento e
encontrou-se que estar localizado no mais alto quartil para atividade fisica ocupacional,
pratica esportiva e atividade fisica total mantiveram-se relacionados com menor taxa de
mortalidade, mesmo depois de ajuste para fatores de confusao.

Palavras-chave: Atividade fisica, Doenca cronica, Mortalidade, Epidemiologia.



ABSTRACT

In the context of public health of low and middle-income countries, there are just a few
longitudinal studies analyzing the effect of physical activity on health outcomes, especially
among adults and / or elderly. Thus, the aim of this study was to verify the occurrence of
noncommunicable diseases and mortality according to physical activity levels among adults
aged >50 years, users of the Brazilian National Health System, during five years of follow-up.
For this, 620 men and women from five Basic Healthcare Units of the city of Bauru / SP were
followed from 2009 to 2014, and information on physical activity levels in different domains,
occurrence of noncommunicable diseases, nutritional status, smoking habit, education and
economic status were obtained. At the end of follow-up, it was found that the scores of
occupational, leisure-time / transportation and overall physical activity decreased while scores
related to sports practice / exercises increased from beginning to the middle, but fell at the
end. The percentage of sufficiently active participants remained stable during the five-year
follow-up. Regarding to noncommunicable diseases, it was found prevalence of hypertension
of 80.2%, hypercholesterolemia 40.4%, diabetes 29.2% and 26.3% osteoporosis. Incidence of
hypertension was 4.7%, 16.1% for hypercholesterolemia, diabetes mellitus 9.4% and 15.2%
osteoporosis. Identifying risk factors for these four diseases, we found that hypertension
remained associated with higher age, male sex and obesity. Hypercholesterolemia was
associated only with obesity. Osteoporosis was associated to female sex and higher age. And
diabetes remained associated with obesity and physical inactivity. Considering these findings,
we evaluated the association between physical activity in different domains and incidence of
type 2 diabetes, and it was found that individuals classified in the top quartile of physical
activity during leisure-time in at least one period during follow-up were 42% less likely of
developing the disease, and one in five new cases of type 2 diabetes was attributable to
physical inactivity. Finally, 59 deaths were identified over the five years of follow-up and it
was found that subjects classified in the highest quartile for occupational physical activity,
sports activities and total physical activity remained associated with lower mortality, even
after adjusting for confounders.

Keywords: Motor activity, Chronic disease, Mortality, Epidemiology.
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1.1 Introduciao

As ultimas décadas tém sido caracterizadas por expressivas mudangas socio-
demograficas, o que tém levado ao envelhecimento da populagio mundial (NACOES
UNIDAS, 2013). As alteragcdes biologicas e fisiologicas caracteristicas dessa fase estdo
associadas diretamente a elevada prevaléncia e incidéncia de doengas cronicas nao
transmissiveis, sejam de origem cardiovascular, metabdlica, osteoarticular ou
neurodegenerativa (REUTER, 2012).

Esse grupo de doencas ¢ considerado um dos principais desafios de satide do século
XXI, tanto pelo sofrimento humano que causam quanto pelo prejuizo que provocam no setor
socioecondmico, em particular nos paises de baixa e média renda (ORGANIZACAO
MUNDIAL DA SAUDE, 2011). Considerando as consequéncias que a combinagio entre
envelhecimento populacional e doengas cronicas pode causar, ¢ cada vez mais importante
buscar alternativas para reduzir a carga de doengas e os custos a elas associados.
Recentemente, estratégia divulgada pela Organizagdo Mundial da Satde propde uma série de
metas voluntirias para combater a epidemia global emergente de doencas cronicas ndo
transmissiveis, objetivando alcancgar redugdo de 25% na mortalidade por quatro condicdes
(doengas cardiovasculares, cancer, diabetes ¢ doengas respiratorias cronicas) até o ano de
2025, uma vez que ha intervengdes custo-efetivas disponiveis (ORGANIZACAO MUNDIAL
DA SAUDE, 2014).

Evidéncias sugerem que a pratica regular de atividades fisicas (fator de risco
modificavel para doengas cronicas ndo transmissiveis) ¢ um dos comportamentos de estilo de
vida mais importantes para a manutencao da boa saude em idades mais avancadas (HAMER
et al, 2014; ALMEIDA et al, 2014; LEE et al, 2012). Pesquisas longitudinais realizadas com
adultos e idosos tém divulgado efeitos favoraveis quanto a saude cardiaca (SIEVERDES et al,
2011), metabolica (SUI et al, 2012), 6ssea (CAMHI; KATZMARZYK, 2012), mental
(WILES et al, 2007), e na sobrevida dessas etapas da vida (HAMER et al, 2014).

Entretanto, levantamento cientifico envolvendo 122 paises (representando 89% da
populacdo mundial total) encontrou que a prevaléncia de inatividade fisica entre adultos foi de
31% (HALLAL et al, 2012). Pesquisas indicam que a relagdo entre ocorréncia de doencgas
cronicas e pratica de atividades fisica se d4 de maneira longitudinal, como consequéncia da
manuten¢do de baixos niveis de atividade fisica por longo periodo de tempo (LEE et al, 2012;
FERNANDES et al, 2009; FERNANDES; ZANESCO, 2010).

No entanto, em nosso pais, a maioria das pesquisas que aborda a associacdo entre

pratica de atividades fisicas e presenca de doengas cronicas nao transmissiveis apresenta
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delineamento transversal. As vantagens desse tipo de estudo sdo a rapidez, o baixo custo, a
identificacdo de casos e a deteccdo de grupos de risco. Entretanto algumas limitagdes existem,
como, por exemplo, a da causalidade reversa, ja& que exposi¢ao e desfecho sdo coletados
simultancamente e frequentemente ndo se sabe qual deles precedeu o outro
(ROUQUAYROL; SILVA, 2013). A partir disso, entende-se que a grande vantagem dos
estudos de coorte estd na possibilidade de avaliar os efeitos de mudangas na pratica de
atividades fisicas sobre desfechos, tanto em saide quanto em mortalidade. Esta questdo ¢
particularmente relevante nas camadas mais idosas da populagdo porque sdo limitadas as
evidéncias sobre o tornar-se fisicamente ativo mais tarde na vida (HAMER et al, 2014).

A partir dessas consideracdes, assumindo que a pratica continuada de atividades
fisicas pode estar associada ao envelhecimento saudavel, ¢ possivel pressupor que adultos
ativos ao longo da vida apresentem menores taxas de prevaléncia e incidéncia de doengas

cronicas ndo transmissiveis, assim como menores taxas de morbimortalidade.
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1.2 Objetivos e Delineamento da Tese
1.2.1 Objetivo geral

Verificar prevaléncia e incidéncia das doengas cronicas ndo transmissiveis mais
frequentes e taxa de mortalidade de acordo com pratica de atividade fisica em adultos com
idade igual ou superior a 50 anos, usudrios da aten¢do primdria em saude na cidade de

Bauru/SP, Brasil, a partir de estudo longitudinal de cinco anos.

1.2.2 Objetivos especificos e delineamento da tese

Para responder o objetivo geral, realizamos uma série de estudos, os quais sdo
apresentados nos capitulos subsequentes e tratam sobre os seguintes temas: i) relacdo
atividade fisica e saude na histéria da humanidade e panorama das pesquisas em atividade
fisica e saude no Brasil ¢ no mundo; ii) descri¢gao do padrao e tendéncia temporal da pratica
de atividades fisicas em diferentes dominios; iii) associacdo entre fatores de risco e doengas
cronicas nao transmissiveis; iv) impacto da pratica de atividades fisicas na ocorréncia de
obitos.

Inicialmente, buscamos apresentar um artigo de revisdo que contasse um pouco da
relacdo entre atividade fisica e saide desde a antiguidade até os dias de hoje, incluimos
também um capitulo com os trabalhos pioneiros que investigaram os efeitos da atividade
fisica em desfechos em satde e fizemos uma sintese das pesquisas em atividade fisica e saude
envolvendo adultos conduzidas por importantes grupos de estudos nos ultimos dez anos
(Capitulo 2).

Posteriormente, foi feito um estudo descritivo a fim de caracterizar a populagao
estudada (adultos com idade superior a 50 anos usuarios de cinco Unidades Basicas de Saude
de Bauru / SP) quanto a pratica de atividades fisicas em diferentes dominios e analisar a
tendéncia temporal desse comportamento apds cinco anos de acompanhamento (Capitulo 3).

Apos, verificamos qual a prevaléncia e incidéncia das doengas cronicas nao
transmissiveis mais frequentes nessa populagdo e sua associagdo com diferentes fatores de
risco (Capitulo 4). Na sequéncia, ap6s identificar no estudo acima que a pratica de atividades
fisicas se associou significativamente somente com a ocorréncia de diabetes mellitus,
decidimos entdo avaliar as associagdes transversais e longitudinais da pratica de atividades
fisicas em diferentes dominios na incidéncia dessa doenca (Capitulo 5).

Finalmente, o objetivo do ultimo estudo foi analisar o impacto da pratica de atividades

fisicas em diferentes dominios sobre mortalidade por todas as causas (Capitulo 6). Para
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concluir o presente documento, o capitulo 7 explora os principais achados e conclusdes dos

estudos realizados, objetivando a compreensao da totalidade dos resultados encontrados.

1.3 Metodologia
1.3.1 Desenho do estudo

De acordo com as caracteristicas do estudo, a presente pesquisa pode ser caracterizada
como estudo de coorte, que tem como defini¢do a observagdo e analise da relacdao existente

entre a presenga de fatores de riscos ou caracteristicas ¢ o desenvolvimento de enfermidades

em grupos da populacdo (BEAGHOLE et al, 1993).

1.3.2 Cronologia e aspectos éticos

O desenvolvimento da pesquisa aconteceu em trés etapas, a saber:

1) Primeira etapa (2009-2010): cada paciente compareceu a sua Unidade Basica de
Saude (UBS) de origem onde respondeu a questiondrios e inquéritos na presenga do
pesquisador. Posteriormente, foram levantadas informag¢des em seu respectivos prontuarios
clinicos. Todos os pacientes receberam informagdes detalhadas sobre a pesquisa e assinaram
o termo de consentimento livre e esclarecido, autorizando a utilizacdo das informag¢des dos
questionarios e de seu prontudrio clinico para fins cientificos, assegurando-lhes o sigilo ¢ a
preservagao da identidade.

i1) Segunda (2011-2012) e terceira (2013-2014) etapas: o acesso a cada paciente
aconteceu através de contato telefonico, enquanto o levantamento de dados nos prontuarios
clinicos seguiu a mesma rotina da primeira etapa. Nestas duas fases, seguindo o mesmo
protocolo de outros estudos da mesma natureza (FLORINDO et al, 2009; BRASIL, 2008), a
assinatura do termo de consentimento livre e esclarecido foi substituida pelo consentimento
verbal do participante, gravado e arquivado, autorizando a utilizagdo das informagdes das
entrevistas e de seu prontuario clinico para fins cientificos, assegurando-lhes o sigilo e a
preservacao da identidade.

O projeto, em todas as suas etapas, foi aprovado pelo Comité de Etica em Pesquisa da
Faculdade de Ciéncias da UNESP — Campus de Bauru (Processo n°. 1047/46/01/10),
Plataforma Brasil (Parecer n°. 210.363) e pela Comissdo de Etica da Secretaria Municipal de

Satde de Bauru/SP (Anexos A, B, C e D).
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1.3.3 Populacio e amostra

Na primeira etapa, um procedimento amostral foi realizado considerando que 60% da
populagdo paulista ¢ atendida pelo Sistema Unico de Saude (KILSZTAIN et al, 2001). Para
determinagdo do tamanho amostral foram utilizados os seguintes parametros: erro amostral de
3,8%; z= 1,96; e, efeito de delineamento de 50%. Para o momento inicial observou-se que
uma amostra representativa da populagdo usudria dos servigos da atengdo basica em saude do
municipio de Bauru, Sdo Paulo, com idade superior a 50 anos, deveria ser constituida por 960
pacientes, os quais foram subdivididos de maneira igual na maior UBS de cada regido da
cidade (totalizando cinco unidades, conforme apresentado na Figura 1.1). Informagdes sobre o
nimero de participantes em cada etapa do estudo assim como perdas amostrais ao longo do
tempo encontram-se detalhadas na Figura 1.2.

Como critérios basicos de inclusdo foram adotados: i) cadastro de no minimo um ano
na Unidade Basica de Saude; ii) ndo possuir restrigdo médica a pratica de atividades fisicas;
iii) idade igual ou superior a 50 anos na primeira etapa da pesquisa; e, iv) ter assinado o termo
de consentimento livre e esclarecido ou dado consentimento verbal em todas as etapas do

estudo.
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Figura 1.1 Localizagdo das Unidades Basicas de Saude envolvidas no estudo (Bauru / SP)

Notas: (A) Regido Oeste: Nucleo de Saude Geisel - Newton Bohin Ribeiro; (B) Regido Central: Ntcleo de
Saude Cardia - Dr. Anténio Azevedo; (C) Regidao Sul: Nucleo de Saude Europa - Dr. Jeronimo Decunto Jinior;
(D) Regiao Norte: Nucleo de Saude Gasparini - Dra. Vila de Aratjo Ledo; (E) Regido Leste: Nucleo de Saude
Nova Esperanga - Dr. Luiz Castilho. Fonte: http://maps.google.com.br/maps



http://maps.google.com.br/maps?hl=pt-BR&tab=wl
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Primeira entrevista (2010) n=963

777 entrevistas

3 ndo quiseram participar
Segunda entrevista (2012) n =802 36 telefones incorretos
24 telefones mudos

08 nio atenderam
25 obitos

667 entrevistas

] : 2 nio quiseram participar
Terceira entrevista (2014) n=701 18 telefones incorretos

60 telefones mudos
137 ndo atenderam
34 obitos

620 entrevistas nos trés momentos

Amostra final (2014) n=679 59 gbitos

Figura 1.2 Fluxograma de composi¢do da amostra ao longo de cinco anos de acompanhamento.

1.3.4 Procedimentos de Campo
Conforme indicado anteriormente, esta pesquisa caracteriza-se como um estudo de

coorte composto por trés etapas, sendo:

(1) Primeira (2009-2010): neste primeiro momento do estudo foi realizada uma
reunido com os responsaveis de varios departamentos da secretaria de saude da cidade de
Bauru/SP, na qual o projeto inicial foi apresentado, todas as dividas foram respondidas e
copias do projeto e comité de ética foram entregues para avaliacdo do comité de ética interno
da referida secretaria. Somente apds receber o parecer favordvel da secretaria é que se
iniciaram os contatos em cada uma das unidades basicas selecionadas, em comum acordo,

pelos coordenadores do projeto e da secretaria de saude.

Apds contato com o responsavel pela UBS para esclarecimento dos procedimentos,
foram analisadas agendas de consultas médicas para identificar pacientes que realizaram pelo
menos um atendimento nos ultimos seis meses € que atendessem aos critérios de inclusao
descritos neste capitulo. Confirmados os dados nos respectivos prontuarios clinicos, foi

elaborada listagem, através do software estatistico SPSS versdo 13.0, contendo os respectivos
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nimeros de prontudrio de cada paciente e apos esse procedimento, foi realizado sorteio
aleatorio dos prontudrios contidos na planilha, onde se procurou obter aproximadamente 400

nomes.

Posteriormente ao sorteio dos prontuarios, foram realizadas as ligagdes para os
pacientes selecionados, ocasido em que foram realizados os esclarecimentos sobre a pesquisa
e formulado o convite para participagdo no estudo. Se o individuo aceitou foi agendada uma
consulta na UBS. Durante a avaliacdo, foram efetuadas entrevistas sobre: a) anamnese - com
informacdes de carater geral; b) atividade fisica habitual e prévia; c) condicdo econdmica e
escolaridade; d) tabagismo; e) historico de doengas. Concluida a entrevista foram realizadas
as medidas de peso, estatura, circunferéncia de cintura e pressdo arterial. Encerrada a
consulta, foram levantadas informagdes contidas nos prontudrios clinicos. Os dados foram

inseridos em planilhas computacionais.

Para computar os dados foi utilizado um formuldrio para registro de ocorréncias dos
doze meses que antecederam a referida consulta (ano de 2009 e 2010). Ao se consultar o
prontudrio clinico do paciente foram registrados os dados de: i) nimero de consultas médicas
e de enfermagem, nutricional, entre outras; ii) exames laboratoriais solicitados durante as
consultas médicas, visando conhecer a demanda, bem como a condigdo clinica dos pacientes
avaliados; iii) medicamentos distribuidos pela UBS registrados através das consultas de
enfermagem; iv) ocorréncias de comorbidades registradas pelos médicos; v) outros
procedimentos que resultaram em agendamento do paciente pela UBS (consultas com
nutricionista, enfermagem, dentista, ginecologista e encaminhamento para especialidades).

(i1) Segunda etapa (2011-2012): os pacientes participantes da amostra na primeira
etapa foram novamente contatados por telefone, quando foram solicitadas informagdes
(oriundas de entrevista telefonica e consulta a prontuario clinico) referentes a: atividade fisica
habitual, estado nutricional, condicdo economica, escolaridade, consumo de medicamentos,

tabagismo, ocorréncia de dbitos por informacao dos familiares.

(i11) Terceira etapa (2013/2014): Na ultima etapa da pesquisa, apds cinco anos do
primeiro contato com os prontudrios clinicos dos pacientes, novo contato telefonico foi
realizado e novamente foram solicitadas informagodes (oriundas de entrevista telefonica e
consulta a prontudrio clinico) referentes a: atividade fisica habitual, estado nutricional,
condi¢do econOmica, escolaridade, consumo de medicamentos, tabagismo, ocorréncia de

obitos.



CAPITULO 2

Atividade fisica e satide ao longo da historia: revisitando as contribui¢des das

pesquisas na area

Physical activity and health throughout history: revisiting contributions of studies in

the area
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2.1 Resumo

Especialmente no ultimo século, a maior parte dos paises ocidentais passaram por
transformagdes que provocaram significativas mudancas no ambito econOmico, social,
ambiental e na saude. Sabendo que atualmente a maioria dos problemas em saude ¢ resultado
de habitos ndo saudaveis, como consumo abusivo de alcool, alta ingestdo de agucares e
gorduras, fumo excessivo, e inatividade fisica, politicas de promog¢ao de estilos de vida
saudaveis sdo cada vez mais valorizadas e colocadas como prioridade no contexto da satde
publica.

Este artigo apresenta uma abordagem histdrica acerca da relacdo atividade fisica e
saude. Em seguida, tentamos conectar atividade fisica e satde através de citagdes dos
principais documentos cientificos produzidos nesta area. Para finalizar, sdo apresentadas
pesquisas em atividade fisica e saude envolvendo adultos as quais foram conduzidas por
importantes grupos de estudos nos ultimos dez anos.

Palavras-chave: Atividade fisica, Satde, Pesquisa, Educacao Fisica.
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2.2 Abstract

Especially in the last century, most Western countries have experienced
transformations that caused significant changes in the economic, social, environmental and
health context. Knowing that today most health problems is result of unhealthy habits such as
alcohol abuse, high intake of sugars and fats, excessive smoking, and physical inactivity,
promoting policies of healthy lifestyles are increasingly valued and placed as a priority in the
context of public health.

This article presents a brief historical of the relationship between physical activity and
health. Then we try to connect physical activity and health presenting the major scientific
papers produced in this area. Finally, we present research on physical activity and health
involving adults conducted by important groups of studies over the past decade.

Keywords: Physical activity, Health, Research, Physical Education.
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2.3  Atividade fisica e saude ao longo da historia

A historia das doengas guarda forte relagdo com o contexto social e as caracteristicas
biologicas e revelam muito sobre costumes, organizagdes sociais e politica de uma populacao
e, por isso, sua compreensao tem sido cada vez mais ampliada para além do discurso médico-
cientifico. Nesse contexto, a pratica de atividades fisicas, ou o comportamento sedentario,
vem se apresentando ao longo da histéria como um dos principais determinantes para a
ocorréncia de inimeras doengas, em particular as cronicas nao transmissiveis (COOMBES et
al, 2015; NUNAN et al, 2013; ALLENDER et al, 2011).

Durante o periodo pré-histérico o homem dependia de sua forca, velocidade e
resisténcia para sobreviver. Suas constantes migragdes em busca de alimento e moradia fazia
com que realizasse longas caminhadas, além de ter que lutar, correr e saltar, ou seja, era um
ser extremamente ativo fisicamente. H4 consideravel variedade de documentos da é4rea de
Educacdo Fisica e Esportes que sustentam a ideia de que o homem primitivo seria mais
saudavel que o homem contemporaneo (CASTELLANI FILHO, 2003; RAMOS, 1983). Em
contrapartida, estudos antropologicos sinalizam que, de fato, os habitantes do planeta eram
muito mais ativos que os atuais, porém, também indicam que a expectativa de vida
dificilmente ultrapassava os 30 anos, e assim se manteve desde a histéria antiga até a
transicao da Idade Média para o Renascimento (BERZINS, 2003; ALENCAR; CARVALHO,
2009). Em outras palavras, a historia da humanidade parece sinalizar que ser ativo ndo seria
condi¢do suficiente para assegurar protecao adicional contra as doencas e agressdes externas
que acometiam a humanidade.

De fato, na antiguidade cléssica, a atividade fisica era praticada com fins bélicos ou
para treinamento de gladiadores, sendo o corpo ainda um importante instrumento de trabalho.
Entretanto, apesar do forte engajamento dos guerreiros e escravos com a pratica de atividades
fisicas, a expectativa de vida da época ainda ndo ultrapassava os 30 anos. Nessa época
acreditava-se que as doengas poderiam ser causadas por elementos naturais ou sobrenaturais e
suas causas poderiam estar relacionadas ao ambiente fisico, aos astros, ao clima, aos insetos e
aos animais (BARATA, 1985). Assim, apesar do estilo de vida ativo ser predominante, o ser
humano estava extremamente exposto a condigdes ambientais ambivalentes que eram
determinantes de processo saude-doenca, caraterizado até entdo pelas doencgas
infectocontagiosas e parasitarias e desgaste exacerbado do sistema locomotor (LEME, 1997,
SANTOS, 2000).

Posteriormente, com a queda de Roma e comego da Idade Média, a pratica de

atividades fisicas passa a objetivar a preparacao militar do homem em defesa dos dominios do
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seu senhor bem como preparacdao militar com o intuito de integrar-se as Cruzadas. Quanto a
causa das doencas, nessa época o Cristianismo disseminou a ideia de que sua origem era
decorrente do pecado original e de uma vida impura. No entanto, no final desse periodo, com
as crescentes epidemias, entre elas a peste negra, que matou quase metade da populagao
europeia no século XIV (CARMICHAEL, 2003), retoma-se a ideia de contdgio entre os
homens, e com isto surge a necessidade de descobrir a origem dos agentes causadores das
doengas, fase esta em que ganhou espaco a teoria miasmatica (BARATA, 1985). Nesta etapa
da historia, proteger-se dos miasmas era mais importante para a saide do que manter um
estilo de vida ativo e saudavel, muito embora, documentos histéricos como o Regimen
Sanitatis Salernitanum (1308) ja continha recomendagdes quanto a pratica de exercicios para
o Rei James II, como segue: 1) Quando ¢ bom muito exercicio ou pouco? ii) Quando ¢ bom
comer muito ou pouco? iii) Qual exercicio ¢ bom e qual deve evitado? (DA COSTA, 2015;
CABRERAS I ARTAU, 1947)

Mais adiante, um dos fatores responsaveis pelo desenvolvimento do mundo moderno e
dos primeiros passos em organizacdo de agdes em Saude Publica foi o desenvolvimento de
uma economia industrial, cuja transicdo ocorreu entre 1760 e 1850 (ROSEN, 1994). Nesse
periodo, com a populagdo vivendo ainda em um modelo feudal, mas com crescente
movimento de urbanizagdo, foi na a Inglaterra que o processo de producao industrial aflorou e
se espalhou por toda a Europa. Nos Estados Unidos este fendmeno se iniciou no século XIX e
aumentou rapidamente ap6s a Guerra Civil Americana (meados de 1860). Nessa época o
trabalho artesanal, em que o homem era detentor de todo o processo produtivo, cedeu lugar a
um processo industrial com profundas modificacdes sociais e, com isso, os habitos motores
das pessoas sofreram brusca e significativa redugdo. Paralelamente, o ambiente das fabricas
era sujo, escuro e perigoso, o que favoreceu a ocorréncia intensa e freqiiente de doengas como
colera, tifo e tuberculose, assim como a elevagdo expressiva do nimero de acidentes de
trabalho (MENDES, 1980; FRIAS JUNIOR, 1999).

Nesse mesmo periodo o Brasil, que sofria com os efeitos do Pacto Colonial imposto
pela coroa portuguesa, ndo era permitida abertura de industrias, de tal forma que, enquanto a
expectativa de vida aumentava rapidamente apds o inicio da industrializacdo e modernizagdo
nos paises europeus e da América do Norte, o Brasil apresentava indicadores de
morbimortalidade muito parecidos com os das sociedades medievais da Europa,
particularmente entre os indios e negros (MAIO, 2004; GRISOTTI, 2010). Em resumo, com
excecdo dos portugueses que viviam ao redor da coroa, o restante da populacdo mantinha-se

muito ativo, porém, com baixa expectativa de vida e elevadas taxas de morbimortalidade.
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O periodo pés revolucdo industrial, conhecido como Idade Contemporanea, foi
marcado por importantes avangos da medicina. Entre eles podemos destacar, por exemplo, em
contraposicdo a teoria miasmatica, a identificacdo de micro organismos como determinantes
causais de inimeras doencas, a descoberta da penicilina por Alexander Fleming e a adogao de
habitos de higiene, os quais contribuiram para diminuir prevaléncia e incidéncia de doencas
infectocontagiosas e parasitarias, até entdo as de maior ocorréncia (SEVALHO, 1993). Tudo
isto ocorreu num contexto em que o modelo de sociedade mudava significativamente, onde o
homo-activus foi gradativamente cedendo lugar ao homo-sedentarius, com destacado impacto
para a expectativa de vida, ou seja, este conjunto de fatores rapidamente permitiu que o
homem pudesse viver duas vezes mais do que vivia anteriormente aos avangos do
conhecimento humano e as mudangas no padrao de comportamento das pessoas.

Para ilustrar como as transi¢des influenciaram a expectativa de vida da populacao em
diferentes paises e contextos, dados da Organizacdo Mundial da Saude (2011) e Roser (2015)
demostram que, na Franga, em 1915, a expectativa de vida que era de 48,14 anos e, em 2011,
elevou-se para 82 anos. No Reino Unido o quadro ¢ parecido, sendo a expectativa de vida da
populagdo de 49,8 anos em 1901 e passando para 80 anos em 2011. Na América do Norte a
tendéncia se manteve, sendo a expectativa de vida para a populagdo norte-americana de 45,21
anos em 1890 e 79 anos em 2011. O Brasil, que foi palco de um processo de Revolugdo
Industrial um tanto quanto tardio, comegou a se desenvolver, de forma significativa, somente
no final do século XIX e comeco do XX, a situacdo foi diferente. Dados do Instituto
Brasileiro de Geografia e Estatistica (BRASIL, 2009) indicam que a expectativa de vida do
brasileiro em 1940 era de 41,5 anos, somente a partir da década de 50 ¢ que ultrapassou a
faixa dos 50 anos, em 2010 alcangou os 73,1 anos e a projecao para 2050 ¢ que se atinja 81,3
anos (Figura 2.1). Como se constata, ndo ¢ possivel compreender o processo saude-doenca no
contexto ocidental transferindo o conhecimento produzido pela trajetoria dos paises europeus
e da América do Norte para a realidade sul-americana, porque, em nosso meio, 0 modelo de
subdesenvolvimento apenas almejava o status de desenvolvimento, porém, permaneceu
imerso no atraso para que ndo pudesse se libertar da condi¢do de colonia. Quando finalmente
isso ocorreu, foram preciso décadas para que conseguissemos superar as adversidades
oriundas de um processo histérico marcado pela exploragdo e subserviéncia do povo

brasileiro.
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Figura 2.1 Expectativa de vida ao longo dos anos na Franga, Reino Unido, Estados Unidos e

Brasil.

Como reflexo dessa realidade, enquanto Europa e América do Norte passavam por
intensas transi¢des desde o século XIX, no Brasil, at¢é meados da década de 30 (Governo
Vargas), a principal fonte de renda e ocupagdo da populagdo ainda era o trabalho manual em
atividades agrarias, o que conferia alto dispéndio de energia diaria para a maior parte dos
brasileiros. Nessa época, as condigdes de vida no pais ainda eram precarias e havia
predominancia das endemias rurais, sendo as doengas infectocontagiosas e parasitarias nosso
maior problema de satide publica (PAIM et al, 2011). Entre as epidemias mais importantes
que assolaram o Brasil desde o final do século XIX estdo a de febre amarela (1850-1870), a
variola (1834-1839), a gripe espanhola (1918-1919), sifilis (década de 1920), e a dengue
(década de 1930) (BARRETO et al, 2011; GRISOTTI, 2010). Em outras palavras, nds erdmos
um povo muito ativo e, a0 mesmo tempo, muito doente.

Somente a partir da década de 40, devido a forte influéncia dos militares no cenario
politico, o pais passou por uma fase de rapida industrializacdo. Com advento da industria

automobilistica e entrada de capital estrangeiro no pais, o Brasil obteve um dos maiores
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crescimentos econdmico do mundo, porém, as melhorias na qualidade de vida beneficiaram
apenas os setores mais privilegiados da sociedade. Posteriormente, durante o governo de
Juscelino Kubitschek, houve grande investimento no desenvolvimento industrial nas grandes
cidades da regido Sudeste, resultando em forte éxodo rural do Nordeste para esta regidao do
pais. Os migrantes nordestinos, fugitivos da seca e do desemprego, foram em busca de
trabalho e melhores condi¢des de vida. Este processo estendeu-se com forga até as décadas de
70 ¢ 80 (PAIM et al, 2011).

Assim, as transi¢oes oriundas do século XVI e XVII na Europa e América do Norte
aconteceram no Brasil, somente em meados do século XX. A propor¢do de pessoas com mais
de 60 anos dobrou, a urbanizagcdo aumentou, as taxas de fertilidade, mortalidade infantil ¢ os
indices de pobreza cairam, houve melhora no saneamento basico (coleta de lixo e tratamento
de esgoto), assim como 4gua encanada e eletricidade na maioria dos domicilios. Ocorreu,
também, aumento da posse de bens de consumo e acesso a alimentos. Com todas essas
mudangas, esperava-se que a ocorréncia de doengas infectocontagiosas diminuisse enquanto a
de doengas cronico degenerativas aumentasse, processo conhecido como transicao
epidemioldgica (OMRAM, 2005). Entretanto, o Brasil ndo viveu o modelo experimentado
pela maioria dos paises desenvolvidos. Aqui velhos e novos problemas em satide continuam a
coexistir, havendo predominancia das doengas cronico-degenerativas, embora as doengas
infectocontagiosas ainda desempenhem papel destacado sobre os indicadores epidemioldgicos
do morbimortalidade.

Somente no final do século XX ¢é que paises desenvolvidos e emergentes passaram a
compartilhar do mesmo problema em satide publica: altas prevaléncia e incidéncia de doengas
cronicas ndo transmissiveis, que tem como fatores de risco comportamentos especificos,
embora muitas vezes reversiveis. Sao eles: uso de tabaco, inatividade fisica, alimentagdo
inadequada, uso nocivo do alcool e exposi¢ao permanente a fatores de estresse. Isso significa
dizer que, num primeiro momento, o estilo de vida urbano e cercado de conforto e automagao,
que favorece o comportamento sedentario foi determinante para o aumento da expectativa de
vida do homem moderno, porém, a longevidade contribuiu para se construir um cenario onde
os habitos sedentarios sdo intensificados e identificados como um dos principais fatores de

risco para doencgas crOnicas ndo transmissiveis.

2.4 Contribuicoes das pesquisas epidemioldgicas na compreensio da relacido

atividade fisica e saude
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De maneira geral, cabe destacar que as alteragdes no estilo de vida das populacdes ao
longo do tempo fez com que sedentarismo e inatividade fisica se tornassem os maiores
problemas de saude publica das sociedades modernas. A partir disso, ¢ evidente a necessidade
de se estabelecerem estratégias que promovam o estilo de vida ativo e saudavel. Entretanto,
parece ser claro, também, que a eficacia de tais acdes depende da identificagdo e modificagdo
de aspectos e fatores que determinam a participagdo da populagdo nessas atividades. E
consensual que variaveis demograficas, bioldgicas, politicas, psicologicas e socio-culturais
influenciam a heterogeneidade populacional nos habitos de atividade fisica, porém, da analise
critica da literatura emerge a nocdo de ndo haver ainda uma descri¢do esclarecedora da
participacdo desses multiplos fatores sobre o comportamento das populacdes humanas acerca
da variabilidade dos habitos de atividade fisica (SEABRA et al, 2008). Assim, considerando a
pratica de atividades fisicas um comportamento extremamente complexo e multifatorial e que
a populagdo de cada pais vive contextos historicos, sociais e politicos diferentes, a analise da
associacdo entre atividade fisica e indicadores de satide e doenga deve ser unica e particular.

Devido as recentes transformacdes dos habitos de atividade fisica dos homens em
escala global com a elevada ocorréncia de doengas cronicas ndo transmissiveis, a area de
Saude Publica tem envidado esfor¢os em aprofundar a relagdo entre atividade fisica e saude,
com os estudos pioneiros como do epidemiologista Jeremy Morris na Inglaterra, que
estabeleceu a importancia da atividade fisica ocupacional na prevengdo de doengas
cardiovasculares (MORRIS et al, 1953).

No inicio dos anos 1960, o epidemiologista americano Ralph Paffenbarger Jr. iniciou
uma coorte com egressos da universidade de Harvard (Harvard Alumni Health Study) para
investigar preditores de incidéncia de doenca arterial coronariana e mortalidade, tendo a
inatividade fisica como fator de risco de interesse particular. Naquela época, os estudos de
Morris indicavam que homens com niveis mais elevados de atividade fisica ocupacional
tinham menor ocorréncia de doenga coronariana e, mesmo quando a moléstia se manifestava,
era menos grave. No entanto, sabia-se que o nivel de atividade fisica ocupacional estava em
declinio, e a proposta de Paffenbarger tinha o objetivo de descobrir se a atividade fisica no
lazer também se associava com a reducdo de risco para doenga arterial coronariana como
observado com a atividade profissional por Morris (PAFFENBARGER et al, 1978).

Com diversos artigos publicados, os achados desse grupo de pesquisa evidenciaram
associacdo entre atividade fisica com aumento na longevidade, menor risco de doenga arterial
coronariana, infarto, diabetes mellitus, cancer de cdlon e depressao (GRAY et al, 2012;

GRAY et al, 2011; LOGROSCINO et al, 2006; SESSO et al, 2000; LEE et al, 2000, SESSO
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et al, 1998; LEE et al, 1998; PAFFENBARGER et al, 1983). Entretanto, o estudo com
egressos de Harvard apresentava algumas limitagdes. Por somente incluir homens e ser uma
coorte fechada, questionava-se se tais achados em atividade fisica poderiam ser generalizados
para a populagdo feminina (problema de validade externa).

Em meados da década de 70, um movimento liderado por pesquisadores da area de
Educacdo Fisica nos Estados Unidos (e que logo se estendeu a outros paises, inclusive o
Brasil) propds a énfase na atividade fisica relacionada a satde, com grande repercussao na
Educagao Fisica escolar (AAHPERD, 1980) e estudos de coorte prospectivos em todo o
mundo, entre os quais destacamos o Aerobics Center Longitudinal Study (1970) e Health and
Retirement Study (1988) nos Estados Unidos, o Caerphilly Heart Disease Study (1979) ¢
British Cohort Studies (1970) no Reino Unido e o Busselton Health Study (1966) na
Australia.

A atividade fisica relacionada a saude, nesta proposta, incluia aptiddo
cardiorrespiratoria, forca e resisténcia muscular, flexibilidade e composi¢do corporal, pois
comecava nesta época a surgir a preocupagdo com a obesidade. A partir de entdo as pesquisas
epidemioldgicas comecaram a mostrar claramente a importancia de ser ativo para a prevengao
de doengas, e a Educagdo Fisica comecgou a utilizar as descobertas epidemiologicas em suas
praticas e a vincular tais achados com as questdes de saude publica (NAHAS; GARCIA,
2010).

Com as evidéncias de que a atividade fisica poderia resultar em efeito protetor para a
ocorréncia de inimeras doengas cronicas, no inicio dos anos 90 a atividade fisica passou a ser
considerada foco de pesquisa em saude publica e o sedentarismo / inatividade fisica passaram
a ser identificados como potenciais fatores de risco primario e independente para doencas
cardiovasculares pela American Heart Association (FLETCHER et al, 1992). A partir desse
cenario foram publicadas recomendagdes e estudos populacionais sobre os beneficios e
associagdes da atividade fisica com diversas doengas cronicas nao-transmissiveis
(BOUCHARD et al, 1994; PATE, 2009; U.S. Department of Health and Human Services,
1996).

Nesse periodo recomendagdes para a pratica de atividades fisicas foram publicadas
pelo Centers for Disease Control and Prevention e American College of Sports Medicine,
servindo de base para as politicas de promocdo da atividade fisica em todo o mundo. Este
documento, com recomendacdes basecadas em evidéncias, foi considerado um marco na
historia da atividade fisica relacionada a satude, destacando a efetiva vinculacdo do tema com

as questoes de satide publica mais importantes (PATE et al, 1995).



32

Com isso, pode-se afirmar que nas ultimas décadas houve grande crescimento no
nimero de publicagdes sobre pratica de atividades fisicas relacionada a saude, inclusive no
Brasil. Em nosso pais, entretanto, a qualidade da producao cientifica nesta area ainda carece
de significativos avangos (NAHAS; GARCIA, 2010). Para que se possa avaliar as tendéncias
de atividade fisica e suas interagdes com desfechos em saude em diferentes populacdes sdo
recomendados os estudos epidemioldgicos longitudinais e ensaios clinicos randomizados e
controlados, que no Brasil ainda ¢ incipiente. Esse tipo de pesquisa ¢ pouco usual devido a
iniimeras razoes, entre as quais se destaca o alto custo, a qualidade dos registros em satde,
mobilidade populacional, entre outros fatores. Por estes motivos, em nosso meio, dados
epidemioldgicos que expressam taxas de morbi-mortalidade na populagdo sdo, em sua maior
parte, oriundos de estudos transversais, os quais apresentam limitagdes por ndo permitirem

estabelecer relagdes de causa e efeito.

2.5 Quadro atual das pesquisas em atividade fisica e satide

Para ilustrar essa realidade, foi realizado um levantamento bibliografico com estudos
longitudinais com pelo menos cinco anos de acompanhamento que avaliaram o efeito da
pratica de atividades fisicas na ocorréncia de doengas cronicas ndo transmissiveis e taxas de
mortalidade em adultos e idosos nos ultimos dez anos.

Os estudos foram obtidos em consulta as seguintes bases de dados: Scielo (Scientific
Electronic Library Online), LILACS (Literatura Latino-Americana ¢ do Caribe em Ciéncias
da Satde), PUBMED (base de dados internacional produzida pela National Center for
Biotechnology Information), bancos de teses das Bibliotecas Digitais da USP (Universidade
de Sao Paulo), UNESP (Universidade Estadual Paulista) e UNICAMP (Universidade Estadual
de Campinas) e envolveu paises de economia central (Estados Unidos, Reino Unido e Franga)
e periférica (Brasil e Chile na América do Sul, México na América Latina, Russia na Europa
Central e ndia e China no continente Asiatico).

A aplicagdo da estratégia de busca resultou no levantamento de um total de 2514
documentos, entre artigos publicados na integra, dissertagdes e teses. Apds o uso de filtros de
pesquisa e exclusdo das publicagdes em duplicata, procedeu-se a leitura dos resumos restantes
e exclusdo daqueles que ndo abordavam propriamente o objeto explorado. Ao final resultaram
33 publicagdes. O resultado quantitativo das buscas nas bases de dados de acordo com os

filtros aplicados esta descrito na Tabela 2.1.
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Tabela 2.1. Numero de publicagdes levantadas por pais em cada etapa da busca.

Pais Aplicacdo de Aplicacao de filtros Ap6s leitura dos
estratégia de busca' de pesquisa’ resumo’
Estados Unidos 1650 130 26
Reino Unido 429 53 7
Franca 153 12 0
Brasil 109 12 0
China 96 0 0
México 24 3 0
India 23 0 0
Chile 6 3 0
Russia 6 0 0

Notas: 1. Palavras-chave: Estudo longitudinal + Atividade fisica + pais (em portugués, inglés e espanhol); 2.
Filtros: estudos randomizados, seguimento igual ou superior a cinco anos, banco de dados sem restrigdo de
género ou publico especifico (exemplo: somente mulheres, somente pacientes com cancer, somente militares) e
populagdo com idade que ultrapasse os 50 anos de idade; 3. Leitura do resumo e da se¢do métodos a fim de
selecionar os estudos que tratavam realmente do objeto explorado.

Como se pode notar, os Unicos paises incluidos em nossa busca que publicaram
artigos provindos de estudos longitudinais, com um minimo de cinco anos de seguimento e
que avaliavam efeito da atividade fisica na ocorréncia de doencas cronicas e/ou taxa de
mortalidade em adultos e idosos nos ultimos dez anos foram Estados Unidos e Reino Unido.
Nenhum dos paises emergentes, inclusive Brasil, possuiu publicagdes sobre o assunto
pesquisado na ultima década.

Além disso, foi realizada uma sintese dos artigos encontrados (Tabela 2.2), nos quais
foi identificado o grupo de pesquisa ou banco de dados utilizado, pais do estudo, desfecho
(classe de doengas cronicas ou mortalidade), autoria e ano de publicagdo. Vale mencionar que
todas as 33 publicagdes na area foram provenientes de dez grupos de estudo nos Estados
Unidos e Reino Unido. Quanto as publicacdes explorando efeito da atividade fisica e
desfechos em satde, foram encontrados 14 artigos que exploraram atividade fisica e
mortalidade, 11 atividade fisica e doencas cardiovasculares, 10 atividade fisica e doengas
metabolicas, 7 atividade fisica com doencas mentais e finalmente 4 explorando atividade
fisica e neoplasias.

Analisando os estudos de acordo com desfecho em linhas gerais, as publicacdes que
analisaram o efeito da pratica de atividades fisica sobre mortalidade por todas as causas

encontraram que tanto o condicionamento cardiorrespiratdrio (medida direta do VO, maximo)
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quanto a pratica de atividades fisicas total e de lazer (estimativas) sdo inversamente
associados aos riscos para mortalidade por todas as causas, e isso aconteceu independente do
numero de fatores de risco acumulados pelo individuo e das alteragdes no indice de massa
corporal ao longo do tempo (ARTERO et al, 2014; HAMER et al, 2014; NAVANEETHAN
et al, 2014; FARRELL et al, 2013; SUI et al, 2013; LEE et al, 2011a; LEE et al, 2011b;
GILLUM et al, 2010; LANTZ et al, 2010; McAULEY et al, 2009; ARRIETA; RUSSELL,
2008; TALBOT et al, 2007).

Avaliando pratica de atividades fisicas e doencgas cardiovasculares, foi observado que
niveis elevados de condicionamento cardiorrespiratério e pratica de atividades fisicas sdo
associados ao menor risco de desenvolver hipertensdo arterial, possibilitam ganho de
beneficios a satide cardiaca e reduzindo o risco de ocorréncia de eventos cardiovasculares ndo
fatais, independente de outros fatores de risco (SHUVAL et al, 2014; HAMER et al, 2014;
MCcAULEY et al, 2012; SIEVERDES et al, 2011; CHASE et al, 2009; McAULEY et al, 2009;
STEPTOE et al, 2009; RANKINEN et al, 2007; SUI et al, 2007; TERRY et al, 2005).

Sobre doencas metabdlicas e pratica de atividades fisicas, os achados apontam que o
nivel de glicemia de jejum ¢ maior para individuos com menores niveis de condicionamento
fisico, sendo quase o dobro quando comparada com dos fisicamente ativos. Ademais,
demonstrou-se que menores niveis de condicionamento fisico e menor envolvimento com a
pratica de atividades fisicas apresentam associagdo com a ocorréncia de diabetes mellitus tipo
2. Outro resultado relevante aponta que, para adultos com idade igual ou superior a 70 anos,
qualquer envolvimento com atividade fisica reduz o risco de ocorréncia de diabetes mellitus
tipo 2. Para os mais novos (adultos com idade entre 50 e 69 anos), somente a pratica de
atividades fisicas em intensidade moderada ou vigorosa confere os mesmos beneficios (SUI et
al, 2012; CHURCH et al, 2005; SHUVAL et al, 2014, TERRY et al, 2005;
BOTOSENEANU; LIANG, 2012; DEMAKAKOS et al, 2010; ELWOOD et al, 2013).

O efeito benéfico da pratica de atividades fisicas sobre neoplasias foi avaliado por dois
grupos de pesquisa. Um dos estudos encontrou associagdo positiva entre maior
condicionamento fisico e cincer de prostata, provavelmente explicado pelo fato de que
homens com melhor condicionamento fisico também tém melhor consciéncia corporal e,
portanto, seriam aqueles que mais procuram os servicos de saide com maior chance de fazer
diagnostico precoce da doenca (BYUN et al, 2011). Para cancer de mama, Peel e
colaboradores (2009) encontraram que condicionamento fisico se associou com menor risco
de morte por cancer de mama e, no Reino Unido, ndo foi encontrada associacdo entre pratica

de atividades fisicas e nenhum tipo de neoplasia (ELWOOD et al, 2013).
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Por fim, mas ndo menos importante, tem-se o efeito da pratica de atividades fisicas
sobre doengas de origem neurologica, mental ou comportamental, cuja incidéncia estd cada
vez mais alta na populagdo em nivel mundial. As pesquisas indicam que a pratica de
atividades fisicas ajuda a reduzir perda cognitiva e confere menores taxas de deméncia.
Maiores indices de atividade fisica no lazer se associou a pequena redugdo na ocorréncia de
doencas mentais, e, além disso, quanto maior o envolvimento com a pratica de atividades
fisicas, menor a ocorréncia de sintomas depressivos (LIU et al, 2012; DISHMAN et al, 2012;
GILLUM et al, 2010; HAMER et al, 2014; ELWOOD et al, 2013; WILES et al, 2007; PINTO
PEREIRA et al, 2014).

2.6 Consideracoes finais

Diante do exposto, apesar de ser claro que o numero de publicagdes na area de
atividade fisica e saude vem aumentando com o passar dos anos, ainda ha bastante a avangar.
Apesar do incipiente porém crescente incentivo a pesquisa em atividade fisica e satde em
nosso pais, pode-se dizer que o grande meta da area de satde publica que pode ser abordada
pela Educacdo Fisica no mundo atual deve focar no desenvolvimento de estratégias de agdes
que visem promocgao da saude, prevengdo de doengas, mudanca de comportamentos de risco,
tudo sem deixar de atender as expectativas e interesses da maioria das pessoas em questdes de

bem-estar e qualidade de vida.
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Grupo de pesquisa / Banco de dados (Pais)

Atividade Fisica / Desfecho

Artigos encontrados

Aerobics Center Longitudinal Study (EUA)

Mortalidade

Doengas cardiovasculares

Doengas metabolicas

Neoplasias
Doengas mentais

Artero et al (2014); Farrel et al (2013); Sui et al (2013); Lee et al (2011);
Lee et al (2011); McAuley et al (2009); Sui et al (2007)

McAuley et al (2012); Sieverdes et al (2011); Lee et al (2009); Chase et al
(2009); McAuley et al (2009); Sui et al (2007); Rankinen et al (2007);
Church et al (2005)

Sui et al (2013); Sui et al (2012); Church et al (2005)

Byun et al (2011); Peel et al (2009)
Liu et al (2012); Dishman et al (2012)

Cooper Center Longitudinal Study (EUA)

Doengas cardiovasculares

Doengas metabolicas

Shuval et al (2014)
Shuval et al (2014)

National Health and Nutrition Examination Survey (EUA)

Mortalidade

Doengas mentais

Navaneethan et al (2014); Gillum e Obisesan (2010); Arrieta et al (2008)
Gillum e Obisesan (2010)

Framingham Heart Study (EUA) Doengas cardiovasculares Terry et al (2005)

Doengas metabolicas Terry et al (2005)
Americans' Changing Lives Study (EUA) Mortalidade Lantz et al (2010)
Baltimore Longitudinal Study of Aging (EUA) Mortalidade Talbot et al (2007)
Health and Retirement Study (EUA) Doengas metabolicas Botoseneanu e Liang (2012)
English Longitudinal Study of Aging (Reino Unido) Mortalidade Hamer et al (2014)

Doengas cardiovasculares
Doengas metabolicas
Neoplasias

Doengas mentais

Hamer et al (2014); Steptoe e McMunn (2009)

Hamer et al (2014); Hamer et al (2014); Demakakos et al (2010)
Hamer et al (2014)

Hamer et al (2014)

Caerphilly Cohort Study (Reino Unido)

Mortalidade
Doengas metabolicas
Neoplasias

Doengas mentais

Elwood et al (2013)
Elwood et al (2013)
Elwood et al (2013)
Elwood et al (2013); Wiles et al (2007)

1958 British Birth Cohort (Reino Unido)

Doengas mentais

Pinto Pereira et al (2014)

Nota: EUA: Estados Unidos da América.
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Time trends of physical activity in different domains among users of the Brazilian National

Health System: findings from five years of follow-up

Tendéncia temporal da atividade fisica em diferentes dominios entre usudrios do sistema publico de

saude brasileiro: resultados de cinco anos de acompanhamento
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3.1 Abstract

Background: Several changes over the last years have reduced the amount of habitual
physical activity on a daily basis. Despite recent advances in surveillance of physical activity,
data on time trends of physical activity in low and middle-income countries are still scarce.
Thus, the aim of this study is to describe time trends in different domains of physical activity
among adult (50+ years) users of the public health system in Bauru, SP, Brazil, during five
years of follow-up. Methods: The sample was composed of 620 men and women. Time
trends of occupational, exercise / sports practice, leisure-time / transportation and overall
physical activity were evaluated using Baecke’s questionnaire. Results: Score of
occupational, leisure-time / transportation and total physical activity decreased significantly
from the beginning to the end of the follow-up (Occupational: 2.73+1.13 vs. 2.39+1.11;
p=0.001 / Leisure-time: 2.85+0.78 vs. 1.93+0.68; p=0.001 / Total: 7.06+1.55 vs. 5.94+1.48;
p=0.001). The score of sport practice increased significantly from 2010 to 2012 (1.48 + 0.37
vs. 1.77 + 0.48; p=0.001), but declined in 2014 (1.77 + 0.48 vs. 1.61 + 0.36; p=0.001).
Considering all follow-up period, the percentage of participants engaged in exercise / sport
practice reaching the weekly recommendation was stable, with higher percentage of men and
people with higher economic status. Conclusion: In conclusion, we point to a decrease of
physical activity scores across different domains among older adults, indicating that further
assessment of temporal trends for practice of physical activity is essential to develop local and
specific health policies.

Keywords: Physical activity, Trends, Surveillance, Epidemiology.
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3.2 Resumo

Introducfo: Varias mudangas nos ultimos anos tém reduzido a quantidade didria de
atividade fisica habitual. Apesar dos avangos recentes em matéria de vigilancia da atividade
fisica, os dados sobre tendéncias temporais de atividade fisica em paises de baixa e média
renda ainda sdo escassos. Assim, o objetivo deste estudo ¢ descrever tendéncias temporais em
diferentes dominios da atividade fisica entre adultos (com idade >50 anos) usuarios do
sistema de saude publico em Bauru, SP, Brasil, por cinco anos de acompanhamento.
Métodos: A amostra foi composta por 620 homens e mulheres. Tendéncia temporal da
atividade fisica ocupacional, exercicio / pratica de esportes, lazer / transporte e atividade
fisica em geral foram avaliados pelo questionario de Baecke. Resultados: Escores da
atividade fisica ocupacional, no lazer / transporte e atividade fisica total diminuiram
significativamente ao longo do seguimento (Ocupacional: 2,73+1,13 vs. 2,39+1,11; p = 0,001
/ Lazer / transporte: 2,85+0,78 vs. 1,93+0,68, p = 0,001 / Total: 7,06+1,55 vs. 5,94+1,48, p =
0,001). Escore da pratica de esportes aumentou significativamente de 2010 a 2012 (1,48+0,37
vs. 1,7740,48; p = 0,001), mas diminuiu em 2014 (1,77+0,48 vs. 1,61+0,36; p = 0,001).
Considerando todo o periodo de acompanhamento, o percentual de participantes envolvidos
em exercicio / pratica esportiva alcancando a recomendagdo semanal permaneceu estavel,
havendo nesse grupo maior porcentagem de homens e pessoas com maior condi¢do
econdmica. Conclusao: Pode-se apontar para uma diminui¢do dos escores de atividade fisica
em diferentes dominios entre adultos e idosos, indicando que uma novas avaliagdes das
tendéncias temporais para a pratica de atividade fisica sdo essenciais para desenvolver
politicas locais e especificas de saude.

Palavras-chave: Atividade fisica, Tendéncia, Vigilancia, Epidemiologia.
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33 Introduction

Over the last decades several changes have taken place in which the development of
new technologies and characteristics of the physical environment have continued to reduce
the amount of energy expenditure on a daily basis. In this context, physical inactivity has been
addressed as important risk factor for health, contributing substantially to the worldwide
epidemic of non-communicable diseases (NCDs) and causing 5.3 million deaths per year
(LEE et al, 2012). Recent data show that globally one third of adults do not reach public
health guidelines on recommended levels of physical activity (HALLAL et al, 2012).

Currently, epidemiological studies have been investigating the pattern and temporal
trends in physical activity (BORODULIN et al, 2015; CASADO-PEREZ et al, 2015;
MIELKE et al, 2014; CHURCH et al, 2011) however such information is scarce in low and
middle-income countries. Additionally, most of researches approach only total or leisure-time
physical activity, when it is possible to distinguish more or other domains of physical
activities, which are important to the description of the pattern of habitual physical activity.

In Brazil, the government created the Surveillance System of Risk and Protective
Factors for Chronic Non-Communicable Diseases through Telephone Interviews (VIGITEL),
a surveillance system for NCDs risk factors based on computer-assisted telephone
interviewing in all Brazilian capitals and the Federal District (MALTA et al, 2006). National
analyzes have been conducted, but little emphasis has been given to closer examination of
patterns and trends of physical activity among older adults users of the national health system,
age group with high prevalence and incidence of NCDs. Such information is essential for
local planning of health promotion, emphasizing the promotion of physical activity. Thus, the
aim of the present study is to describe time trends in different domains of physical activity
among adult (50+ years) users of the public health system in Bauru, SP, Brazil, during five

years of follow-up.
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34 Methods
3.4.1 Sample

This project was a longitudinal study conducted from August 2010 to December 2014
in the city of Bauru (located in Sao Paulo state, the most industrialized region of Brazil). The
primary care of the Brazilian National Health System in Bauru is organized in 17 primary
health care units (small units spread-out in different regions of the city, which are devoted to:
medical consultations [different medical specialties], low complexity medical procedures,
medicine delivery and vaccines). In order to recruit participants for this longitudinal study,
the metropolitan region of the city was stratified into five geographical regions. The biggest
health care unit of each geographical region was selected to take part of the study.

The sample size was estimated based on the percentage of Brazilian population that
are covered only by the public health system (60%) (KILSZTAIJN et al, 2001) and using
parameters as 3.8% error (arbitrary because there are no other similar studies), 5% statistical
significance and design effect of 50%. A sample size of 960 participants was estimated to be

representative (minimum of 192 in each primary health care Unit).

The inclusion criteria were age 50+ years and at least one year of residence in the area
covered by that specific primary health care unit. Lists of all eligible patients who visited the
primary health care units within the previous six months were obtained. In total, these lists
comprised 1,915 individuals.

We called each of these 1,915 inviting them for a baseline assessment between
August and December 2010; 963 (50.3%) agreed to take part in the longitudinal study. Two
years after the baseline assessment (August-December 2012), we approached these subjects
again. We were able to trace 802 participants (161 subjects could not be reached or decline to
participate and 25 had died). Finally, between August and December 2014, we attempted to
locate all participants again and were able to interview 695 (237 subjects could not be
reached or decline to participate and 34 more deaths). Taking into account all assessment
periods, we had data on 620 participants.

Prior to implementation the study was approved by the Ethics Committee Group from
Universidade Estadual Paulista, Bauru campus (Process number 1046/46/01/10), and all

participants gave written and verbal informed consent.
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3.4.2 Physical activity assessment

Self-reported physical activity was assessed at baseline and follow-up using the
questionnaire developed by Baecke and colleagues (1982). The instrument comprises 16
questions scored on a 5-points Likert scale, ranging from never to always/very often. The
questionnaire addressed three domains of physical activity: occupational physical activity,
exercise / sports practice and leisure-time / transportation physical activity. Separate physical
activity scores were calculated for each of the three domains. In order to calculate total
physical activity, we generated a score combining all three domains. Additionally, the second
domain of the questionnaire (exercise / sports practice) allows calculation of how many
minutes of exercise / sports practice are performed (ranging from 60 to 240 minutes) and
then, it is possible to determine if participants reach weekly recommendations for physical

activity.

3.4.3 Statistical analyses

To analyze if the scores of physical activity were different between the three moments
we used Friedman and Wilcoxon test. Categorical variables comparing participants
sufficiently active according to sex, age and economic status were expressed as rates and
compared by the chi-square test (Yates’s correction was applied in 2x2 contingence tables).
To verify if percentage of participants sufficiently active was different during the follow-up
we used McNemar test. All statistical analyses were performed using the software BioEstat

(release 5.0) and statistical significance was set at 0.05.
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3.5 Results

The sample was composed of 620 participants (454 women, 73.2%), the mean age at
baseline was 64.7 years + 8.7 and most part of the subjects came from middle-class (n=350,
56.4%).

Figure 3.1 displays measures of central tendency and dispersion of different domains
of physical activity during three moments of follow-up. Scores of total physical activity
decreased significantly from the beginning to the end of the follow-up (2010: 7.06 + 1.55 /
2012: 6.37 + 1.57 / 2014: 5.94 + 1.48; p=0.001). Occupational physical activity dropped
significantly from 2010 to 2014 (2.73 + 1.13 vs. 2.39 + 1.11; p=0.001) and from 2012 to
2014 (2.67 + 1.13 vs. 2.39 + 1.11; p=0.001). Regarding to sport practice, the score increased
significantly from baseline to the second year follow-up (1.48 + 0.37 vs. 1.77 + 0.48;
p=0.001), but declined at the end (1.77 + 0.48 vs. 1.61 + 0.36; p=0.001). The score of leisure-
time / transportation physical activity decreased significantly from 2010 to 2012 (2.85 + 0.78
vS. 1.94 + 0.67; p=0.001) and from 2010 to 2014 (2.85 + 0.78 vs. 1.93 + 0.68; p=0.001).
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Figure 3.1. Mean and standard deviation of scores of physical activity in different domains during the
follow-up (Bauru / SP, Brazil, n= 620).
Notes: *: different than 2010; +: different than 2012.
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Analyzing the domain of exercise / sport practice, we found that 64% (n=397), 68.1%
(n=422) and 66.8% (n=414) of the subjects did not report any activity in 2010, 2012 and
2014, respectively. Participants that reported to be engaged in sport practice or exercise but
did not reach the weekly recommendation (150 minutes in moderate intensity or 75 minutes in
vigorous intensity) were 15.8% in 2010 (n=98); 14.8% in 2012 (n=92) and 13.7% in 2014
(n=85). Subjects sufficiently actives were 20.2% in 2010 (n=125), 17.1% in 2012 (n=106) and
19.5% in 2014 (n=121). No statistical differences were found during the follow up for all
variables above. Furthermore, looking into the group of people sufficiently active according
to sex, age and economic status, we found a higher percentage of men and people with higher

economic status (Table 3.1).

Table 3.1. Distribution of participants that reach recommendation of physical activity per

week according to sex, age and economic status (Bauru / SP, Brazil, n= 620).

2010 2012 2014
Variables n (%) n (%) n (%) p-value”
Sex Female 59 (13) 56 (12.3) 67 (14.8) 0.41
Male 35 21.1)* 30 (18.1) 42 (25.3)* 0.38
Age <65 yrs 51(15.1) 54 (16) 58 (17.2) 0.47
> 65 yrs 43 (15.2) 32 (11.3) 51 (18.1) 0.32
Economic Status Low 11 (8.8) 9(7.2) 14 (11.2) 0.63
Middle 51 (14.6) 45 (12.9) 57 (16.3) 0.54
High 32 (22.1)* 32 (22.1)* 38 (26.2)* 0.41

Note: * Statistical significance on chi-square test. © Mc Nemar test.
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3.6  Discussion

Identifying time trends of physical activity is an important step in the planning of
public health interventions. In this sample of 620 adults (50+years) users of primary health
care in Brazil, we observed that, in general, scores of occupational, leisure-time /
transportation and overall physical activity decreased during the follow-up period, and the
score related to sport practice / exercise increased over the years. Furthermore, the percentage
of people considered sufficiently active remained stable during the follow-up, in which men
and people with higher economic status were the most part of this group.

With regard to occupational physical activity, score dropping over the years may be
partially explained by the age-range of our sample (adults aged 50+ years), which is within
the average retirement age in Brazil (55.1 years for men and 52.2 years for women in 2010)
(CAMARANO et al, 2012). However, possession of the social benefit does not necessarily
mean that the individual leave the labor market because Brazilian law allows the return of
retired people for economic activity without penalty (BRASIL, 1998).

Similarly to occupational physical activity, score of leisure-time / transportation and
overall physical activity decreased during the follow-up. Recently, Brazilian studies have
reported a slight increase in leisure-time physical activity from 2006 to 2012, but there were
differences according to age, with small decreases in leisure-time physical activity in the
oldest groups (MIELKE et al, 2014; SOUZA et al, 2014). Reduction of physical activity is
due to the aging process, which results in changes in body-fat percentage, reduction of muscle
strength, and lower levels of agility, flexibility, and endurance, compromising the ability to
remain physically fit (MILACOVIC et al, 2013).

Sport practice / exercise was the only domain which the score increased over the
follow-up. A possible explanation for this finding comes from guidelines and
recommendations for treatment of NCDs, which suggest regular practice of physical activities
/ exercises as a non-pharmacological strategy for arterial hypertension (ECKEL et al, 2013),
diabetes mellitus (AMERICAN DIABETES ASSOCIATION, 2015), dyslipidemia
(BOSOMWORTH, 2014), osteoporosis (THE NORTH AMERICAN MENOPAUSE
SOCIETY, 2010) and several other diseases with high prevalence and incidence among
adults, age range of our sample. Furthermore, the Ministry of Health has been committed on
reducing the burden of NCDs. In 2012, the Brazilian Strategic Action Plan to Combat Chronic
Non-communicable Diseases by 2022 was released (MALTA et al, 2011; BRASIL, 2011)
highlighting physical activity as a critical area for improvement. Since then, environmental

improvements have been made and areas provided with equipment for physical activity and
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sports practice have been aiming to enlarge community physical activity levels and increase
population awareness on the importance of physical activity for health.

Analyzing the group of people that were sufficiently active, we found higher
percentage of men compared to women, and subjects with higher economic condition,
compared to their counterparts. These results were similar to other studies (CODOGNO et al,
2012; FERNANDES et al, 2010; GONCALVES et al, 2007) indicating that men compared to
women, are more encouraged by the family to practice physical activity since childhood and
this factor may explain this finding. With regard to economic conditions, greater access to
sports materials and specific location for physical activity practice, fewer barriers in their
lives and more confidence to deal effectively with the scheduling demands of exercise can
justify the increased engagement with exercise, sports practice and leisure time physical
activity (MURRAY; RODGERS; FRASER, 2012).

It is noteworthy to mention that, although these measures are important, increasing of
physical activity level in just one domain (sport practice / exercise) was not enough to recover
total physical activity levels of this population after five years of follow-up. We need
additional initiatives that focus on the transition of physical activity levels from the stage of
life when people are occupationally active (work force) to retirement.

The present study has certain limitations. First, there are no other studies describing
time trends of physical activity using the same instrument, so we are unable to make
comparisons. Second, physical activity in our study was based on self-report opposed to more
direct measurements of physical activity. However, costs and time required to conduct large
studies using more direct measurement devices would be greater and they are not capable to
discriminate the physical activity performed in different domains, thus the use of
questionnaire seemed most adequate to this study. Although there are more accurate methods
for determining levels of physical activity (and they could improve the quality of
information), self-reported data on physical activity are still widely used in most countries.

In conclusion, we point to a decrease of physical activity scores across different
domains, indicating that further assessment of temporal trends for practice of physical activity

is essential to develop local and specific health policies.
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Noncommunicable diseases and major risk factors: longitudinal study among adults at
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Doengas cronicas nao transmissiveis e fatores de risco: estudo longitudinal com adultos

usuarios do sistema publico de satde brasileiro
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4.1 Abstract

Background: Noncommunicable diseases (NCDs) are one of the major public health
challenges nowadays and despite the significant scientific production assessing risk factors,
cohort studies on this field are scarce, specially among older adult population. Thus, the aim
of this study was to assess risk factors for four NCDs (arterial hypertension,
hypercholesterolemia, diabetes mellitus and osteoporosis) among adult (50+ years) users of
the Brazilian National Health System over a 5-year follow-up period. Methods: 620 adults
composed the sample. The presence of NCDs was based on physician diagnosis identified
through medical records. Risk factors were age, sex, economic status, body mass index,
physical inactivity and smoking habit. Results: The incidence rate of the NCDs through the
follow-up period was 4.7% for arterial hypertension, 16.1% hypercholesterolemia, 9.4%
diabetes mellitus and 15.2% osteoporosis. After adjustment for confounders, arterial
hypertension remained associated with male sex (OR = 3.76 [1.80 to 7.87]), higher age (OR =
1.77 [1.05 to 2.96]) and obesity in at least one period (OR = 3.54 [1.96 to 6.41]) or always
during the follow-up period (OR = 3.30 [1.49 to 7.31]). Ocurrence of hypercholesterolemia
was associated to obesity in at least one period (OR = 1.48 [1.03 to 2.14]). Diabetes remained
associated with obesity in at least one period (OR = 2.24 [1.54 to 3.24]) and insufficient
physical activity during all follow-up (OR = 2.58 [1.53 to 4.33]). Finally, for osteoporosis, the
occurrence of the disease was significantly lower among males (OR = 0.010 [0.06 to 0.18])
and higher among older participants (OR = 2.10 [1.43 to 3.10]). Conclusion: The findings
point to unequal prevalence of NCDs across different risk factors among older adults,
especially obesity and physical inactivity.

Keywords: Risk Factors, Chronic Disease, Epidemiological Surveillance.
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4.2 Resumo

Introduc¢fo: Doencas cronicas ndo transmissiveis sdo um dos principais desafios de
saude publica na atualidade e, apesar de significativa producao cientifica avaliando seus
fatores de risco, estudos de coortes nesta area sdo escassos, especialmente entre a populagao
idosa. Assim, o objetivo deste estudo foi avaliar os fatores de risco para quatro doengas nao
transmissiveis (hipertensdo arterial, hipercolesterolemia, diabetes mellitus e osteoporose)
entre adultos (50 + anos) usuarios do sistema publico de saude brasileiro ao longo de cinco
anos. Métodos: 620 adultos compuseram a amostra. A presenca de doengas cronicas foi
baseada no diagnéstico médico identificado através de prontudrios clinicos. Os fatores de
risco foram definidos por: idade, sexo, condicdo econdOmica, indice de massa corporal,
inatividade fisica e tabagismo. Resultados: A incidéncia das doengas foi de 4,7% para a
hipertensao arterial, 16,1% hipercolesterolemia, 9,4% diabetes mellitus e 15,2% osteoporose.
Apbs o ajuste por todas as variaveis, hipertensdo arterial manteve-se associada ao sexo
masculino (OR = 3,76 [1,80-7,87]), maior idade (OR = 1,77 [1,05-2,96]) e obesidade (OR =
3,30 [1,49-7,31]). Ocorréncia de hipercolesterolemia esteve associada a obesidade (OR = 1,48
[1,03-2,14]). Diabetes manteve-se associado a obesidade (OR = 2,24 [1,54-3,24]) e atividade
fisica insuficiente (OR = 2,58 [1,53-4,33]). Finalmente, para osteoporose, a ocorréncia da
doenga foi significativamente menor entre os homens (OR = 0,010 [0,06-0,18]) e maior entre
participantes com maior idade (OR = 2,10 [1,43-3,10]). Conclusio: Os resultados apontam
para a prevaléncia das doengas ndo transmissiveis desigual de acordo com diferentes fatores
de risco entre adultos e idosos, com destaque para obesidade e inatividade fisica.

Palavras-chave: Fatores de Risco, Doenca crdnica, Vigilancia Epidemiologica.
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4.3 Introduction

Noncommunicable diseases (NCDs) are one of the major health and development
challenges of the 21st century, because of the human suffering they cause and the harm they
inflict on the socioeconomic fabric of countries, particularly low and middle-income countries
(WORLD HEALTH ORGANIZATION, 2014).

In Brazil, current data show that NCDs account for 72% of total deaths (BRASIL,
2011) and estimates suggested that long-term economic growth affected by NCDs between
2005 and 2015 led to US$4.18 billion of loss between 2006 and 2015 (ABEGUNDE et al,
2007).

Aiming to reduce harmful effects and manage NCDs, clinical and epidemiological
studies have enabled the identification of various risk factors that determine the health status
of individuals and, specifically, the onset of diseases resulting from those conditions
(DUNCAN et al, 2012; MOURA et al, 2011). The impact of the risk and protective factors in
mortality from NCDs can be seen by the number of attributable deaths or avoided for each
factor. According to World Health Organization estimates, published in 2014, six million
people are currently estimated to die annually from tobacco use, overweight and obesity were
estimated to account for 3.4 million deaths per year and insufficiently physical activity cause
3.2 million deaths every year (WORLD HEALTH ORGANIZATION, 2014).

To help determine the prevalence NCDs risk factors, in 2006, the Brazilian
government created the Surveillance System of Risk and Protective Factors for Chronic Non-
Communicable Diseases through Telephone Interviews (VIGITEL), a surveillance system for
NCDs risk factors based on computer-assisted telephone interviewing. Intended for use as a
continuous system for monitoring adult residents of Brazil's 26 state capitals and Federal
District, which collectively comprise 25% of the national adult population (MALTA et al,
2006).

However, despite the national coverage and the significant scientific production on
NCDs, cohort studies on this field are scarce, specially among older adult population, the
most affected by NCDs. Thus, to guide the development of effective interventions is
imperative to expand the understanding of its causes in the context of low and middle-income
countries, for which the cohort studies are very important. Therefore, the objective of this
study was to assess risk factors for four NCDs (higher prevalence: arterial hypertension,
hypercholesterolemia, diabetes mellitus and osteoporosis) among adult (50+ years) users of

the Brazilian National Health System over a 5-year follow-up period.
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4.4 Methods
4.4.1 Sample

This project was a longitudinal study conducted from August 2010 to December 2014
in the city of Bauru (located in Sao Paulo state, the most industrialized region of Brazil). The
primary care of the Brazilian National Health System in Bauru is organized in 17 primary
health care units (small units spread-out in different regions of the city, which are devoted to:
medical consultations [different medical specialties], low complexity medical procedures,
medicine delivery and vaccines). In order to recruit participants for this longitudinal study, the
metropolitan region of the city was stratified into five geographical regions. The biggest
health care unit of each geographical region was selected to take part of the study.

The sample size was estimated based on the percentage of Brazilian population that
are covered only by the public health system (60%) (KILSZTAJN et al, 2001) and using
parameters as 3.8% error (arbitrary because there are no other similar studies), 5% statistical
significance and design effect of 50%. A sample size of 960 participants was estimated to be

representative (minimum of 192 in each primary health care unit).

The inclusion criteria were age 50+ years and at least one year of residence in the area
covered by that specific primary health care unit. Lists of all eligible patients who visited the
primary health care units within the previous six months were obtained. In total, these lists
comprised 1,915 individuals.

We called each of these 1,915 inviting them for a baseline assessment between August
and December 2010; 963 (50.3%) agreed to take part in the longitudinal study. Two years
after the baseline assessment (August-December 2012), we approached these subjects again.
We were able to trace 802 participants (161 subjects could not be reached or decline to
participate and 25 had died). Finally, between August and December 2014, we attempted to
locate all participants again and were able to interview 695 (237 subjects could not be reached
or decline to participate and 34 more deaths). Taking into account all assessment periods, we
had data on 620 participants (454 women).

Prior to implementation the study was approved by the Ethics Committee Group from
Universidade Estadual Paulista, Bauru campus (Process number 1046/46/01/10), and all

participants gave written and verbal informed consent.
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4.4.2 Noncommunicable diseases

The presence of the four most prevalent NCDs [arterial hypertension,
hypercholesterolemia, diabetes mellitus and osteoporosis] was based on physician diagnosis
identified through the medical records of the participant. The selection of these NCDs was

based on the highest occurrence in the sample.

4.4.3 Major risk factors

The following data were obtained through interviews and confirmed in medical
records: (i) socio-demographic variables (sex, chronological age [structured as categorical
variable: <65 years-old and >65 years-old]); (ii) smoking habit [categorized as ‘“‘smoker”
(current smokers independently of number of cigarettes per day), “smoker at least once”
(participants that were smokers in at least one period of the follow-up) and “non-smoker”
(never smoked)]; (iii) economic status that was assessed by a specific and previously
validated Brazilian questionnaire (ASSOCIACAO BRASILEIRA DE EMPRESAS E
PESQUISA, 2010), which estimates the family income (categorized as “low”, “middle” or
“high” income) and includes the level of formal education (categorized as ‘“‘elementary
school”, “high school” and “college”).

Body mass index (BMI) was calculated using measurements of weight and height
(LOHMAN et al, 1988) and obtained by dividing weight by squared height (kg/m?). Obesity
was defined as BMI >30 kg/m* (WORLD HEALTH ORGANIZATION, 1998) and
categorized through the follow-up as “never obese”, “obese at least once” and “always
obese”.

The level of physical activity was estimated using the questionnaire developed by
Baecke and colleagues (1982) (composed of 16 questions scored on a 5-points Likert scale
ranging from never to always/very often). The overall physical activity level is calculated by
specific equation and is expressed as score. The sample was divided into quartiles and
participants were classified into two groups (CODOGNO et al, 2011): Insufficiently Active
(<P75), and Sufficiently Active (>P75). Over the follow-up period three categories were
created: “Never insufficiently active”, “Insufficiently active at least once” and “Always

insufficiently active”.

3.4.4 Statistical analyses
Categorical variables were expressed as rates and compared by the chi-square test

(Yates’s correction was applied in 2x2 contingence tables). Significant associations detected
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by chi-square test were further analyzed by the binary logistic regression, which generated
values of odds ratio (OR) and 95% confidence intervals (95%Cls). The associations between
the outcome (occurrence of NCDs) and independent variables (major modifiable risk factors)
were simultaneously adjusted by potential confounders. All statistical analyses were
performed by the software BioEstat (release 5.0) and statistical significance (p-value) was set

at 0.05.
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4.5  Results

The incidence rate of the NCDs through the follow-up period was 4.7% to arterial
hypertension, 16.1% to hypercholesterolemia, 9.4% to diabetes mellitus and 15.2% to
osteoporosis. The prevalence rate of hypertension at the end of the follow-up was 80.2%,

hypercholesterolemia 44.4%, diabetes mellitus 29.2% and osteoporosis 26.3% (Figure 4.1).
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Figure 4.1. Time trend of four noncommunicable diseases at baseline and during five years
of follow-up (Bauru / SP, Brazil, n= 620).

Analyzing the occurrence of NCDs at the end of the follow-up with risk factors over
the 5-year follow-up, it was found association between arterial hypertension with sex (94%
male vs. 81.5% female; p-value = 0.001), age (<65 years 81.7% Vvs. 88.7% >65 years; p-value
= 0.018), obesity (never obese 80.6% Vs. always obese 92.4%; p-value = 0.001) and overall
physical activity (never insufficiently active 75.7% vs. always insufficiently active 88.7%; p-
value = 0.001). Hypercholesterolemia was associated with obesity (never obese 55.9% Vvs.
always obese 65.3%; p-value = 0.022). Diabetes mellitus was associated to smoking habit
(nonsmoker 35% vs. smoker 48%; p-value = 0.048), obesity (never obese 30.6% Vs. always
obese 50.5%; p-value = 0.001) and overall physical activity (never insufficiently active 24.3%

vs. always insufficiently active 35.1%; p-value = 0.001). Osteoporosis was associated to sex
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(52.9% female vs. 11.4% male; p-value = 0.001), age (34.3% <65 years Vvs. 50.7% >65 years;
p-value = 0.001), smoking habit (48.8% nonsmoker vs. 29.2% smoker; p-value = 0.001) and
economic status (27.6% high-income status vs. 51.2% low-income status; p-value = 0.001)
(Table 4.1).

Finally, in the multivariate-adjusted model, not all the risk factors remained
significantly associated to the occurrence of NCDs. For arterial hypertension, males (OR =
3.76 [1.80 to 7.87]), older (OR = 1.77 [1.05 to 2.96]) and obese participants in one period
(OR =3.54[1.96 to 6.41]) or always (OR =3.30 [1.49 to 7.31]) had higher risk to develop the
disease over the follow-up. Occurrence of hypercholesterolemia was associated to obesity in
at least one period (OR = 1.48 [1.03 to 2.14]). Obese patients in at least one period (OR =
2.24 [1.54 to 3.24]) and insufficiently active always had more than double risk to develop
diabetes mellitus compared to their counterparts (OR = 2.58 [1.53 to 4.33]). Finally, for
osteoporosis, the occurrence of the disease was significantly lower among males (OR = 0.010

[0.06 to 0.18]) and older participants (OR =2.10 [1.43 to 3.10]) (Table 4.2).
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Arterial Hypertension  Hypercholesterolemia  Diabetes Mellitus Osteoporosis

Variable Categories n (%) xz p-value n (%) x2 p-value n (%) x2 p-value n (%) x2 p-value
Sex Female 370 (81.5) 278 (61.2) 173 (38.1) 240 (52.9)

Male 156 (94) 0.001 97 (58.4) 078 66 (39.8) 0710 19 (11.4) 0.001
Age <65 yrs 276 (81.7) 211 (62.4) 135 (39.9) 116 (34.3)

> 65 yrs 250 (88.7) 0.018 164 (58.2) 0.285 104 (36.9) 0.436 143 (50.7) 0001
Economic status  High 118 (81.4) 88 (60.7) 63 (43.4) 40 (27.6)

Middle 298 (85.1) 0.128 214 (61.1)  0.718 133 (38) 0.124 155(44.3) 0.001

Low 110 (88) 73 (58.4) 43 (34.4) 64 (51.2)
Education College 14 (87.5) 8 (50) 9(56.3) 8 (50)

High School 71 (83.5) 0.948 59 (69.4) 0.442 35(41.2) 0.150 25(29.4) 0.157

Elementary School 441 (85) 308 (59.3) 195 (37.6) 226 (43.5)
Smoking habit Non-smoker 275 (82.3) 205 (61.4) 117 (35) 163 (48.8)

Smoker at least once 213 (89.5) 0.321 140 (58.8)  0.794 100 (42) 0.048 82(34.5)  0.001

Smoker 38(79.2) 30 (62.5) 22 (45.8) 14 (29.2)
Obesity Never obese 261 (80.6) 181 (55.9) 99 (30.6) 130 (40.1)

Obese at least once 57 (80.3) 0.001 47 (66.2) 0.022 27 (38) 0.001 27 (38) 0.241

Always obese 208 (92.4) 147 (65.3) 113 (50.2) 102 (45.3)
Overall PA Never insuf. active 84 (75.7) 72 (64.9) 27 (24.3) 51(45.9)

Insuf. active at least once 160 (83.8) 0.001 111 (58.1)  0.575 67 (35.1) 0.001 81(42.4) 0.263

Always insuf. active 282 (88.7) 192 (60.4) 145 (45.6) 127 (39.9)

Notes: PA = Physical activity; Insuf. = Insufficiently; pvalue = chi-square test.
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Table 4.2. Adjusted analyses between occurrence of noncommunicable diseases and major modifiable risk factors (Bauru / SP, Brazil, n= 620).

Arterial Hypertension Hypercholesterolemia Diabetes Mellitus Osteoporosis
OR (95%CI)* OR (95%CI)* OR (95%CI)* OR (95%CI)*
Sex Female 1.00 1.00 1.00 1.00
Male 3.76 (1.80 to 7.87) 0.99 (0.66 to 1.50) 0.90 (0.59 to 1.38) 0.10 (0.06 to 0.18)
Age <65 yrs 1.00 1.00 1.00 1.00
> 65 yrs 1.77 (1.05 to 2.96) 0.89 (0.62 to 1.27) 0.92 (0.64 to 1.33) 2.10 (1.43 to 3.10)
Economic status  High 1.00 1.00 1.00 1.00
Middle 1.36 (0.71 to 2.60) 0.95 (0.62 to 1.46) 0.92 (0.59 to 1.44) 1.05 (0.67 to 1.64)
Low 1.89 (0.86 to 4.18) 1.07 (0.61 to 1.88) 0.73 (0.41 to 1.31) 1.83 (0.98 to 3.42)
Education College 1.00 1.00 1.00 1.00
High School 1.85 (0.36 to 9.47) 0.74 (0.25 to 2.16) 1.83 (0.60 to 5.57) 2.09 (0.65 to 6.78)
Elementary School 1.53 (0.29 to 8.15) 0.45 (0.15t0 1.37) 1.76 (0.56 to 5.52) 2.51(0.75 to 8.44)
Smoking habit Non-smoker 1.00 1.00 1.00 1.00
Smoker at least once 0.68 (0.39to 1.17) 1.13(0.78 to 1.64) 0.76 (0.52 to 1.11) 0.97 (0.65 to 1.45)
Smoker 1.16 (0.51 to 2.60) 1.011 (0.53 to 1.93) 0.62 (0.33 to 1.18) 1.69 (0.82 to 3.48)
Obesity Never obese 1.00 1.00 1.00 1.00
Obese at least once 3.54 (1.96 to 6.41) 1.48 (1.03 to 2.14) 2.24 (1.54 to 3.24) 0.98 (0.66 to 1.45)
Always obese 3.30 (1.49 to 7.31) 0.98 (0.55 to 1.74) 1.71 (0.97 to 3.03) 1.05 (0.57 to 1.94)
Overall PA Never insuf. active 1.00 1.00 1.00 1.00

Insuf. active at least once

Always insuf. active

1.06 (0.60 to 1.85)
1.62 (0.87 to 2.97)

1.19 (0.83 to 1.76)
0.80 (0.50 to 1.30)

1.48 (0.9 to 2.22)
2.58 (1.53 to 4.33)

1.20 (0.78 to 1.85)
1.11 (0.67 to 1.82)

Notes: PA: Physical activity; OR: Odds Ratio; 95%CI: 95% Confidence Interval; * adjusted by all variables of the table.
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4.6  Discussion

In this cohort of older adults users of the Brazilian National Health System followed
for five year, we found high prevalence of arterial hypertension, hypercholesterolemia,
diabetes mellitus and osteoporosis and identified that obesity and insufficient physical activity
are the most harmful modifiable risk factors for these four NCDs.

Regarding to the prevalence of NCDs assessed in our study, they were always higher
than current national data (BRASIL, 2013). For arterial hypertension, we found that 80.2% of
the patients had the disease at baseline, for hypercholesterolemia we had 44.4%, diabetes
mellitus 29.2% and osteoporosis 26.3%. The oldest group (>65 years) on national surveillance
had prevalence of 60.4% for hypertension, 36.6% for dyslipidemia and 22.1% for diabetes
mellitus (BRASIL, 2013). For osteoporosis, the prevalence varies from 15% to 33%,
depending on the study methodology (BACCARO et al, 2015). A possible justification for the
high prevalence of NCDs in our study may partly be explained by the fact that the sample is
composed of users of primary health care units, sites that concentrate high percentage of
people in treatment for different NCDs and, therefore, fewer healthy individuals.

With respect to risk factors of arterial hypertension, the crude analyses indicated that
men, aged > 65 years, obese and insufficiently active had higher prevalence of the disease.
However, after controlling for confounders, insufficient physical activity did not remained
associated with arterial hypertension. Other studies conducted in Brazil similarly
demonstrated higher age, body mass index and physical activity levels among subjects with
arterial hypertension (PEREZ et al, 2013; BORGES et al, 2008). Evidences suggest that
obesity-related arterial hypertension is a multifactorial and polygenic trait, and multiple
potential pathogenetic mechanisms probably contribute to the development of higher blood
pressure in obese humans. These include hyperinsulinemia, activation of the renin—
angiotensin—aldosterone system, sympathetic nervous system stimulation, and abnormal
levels of certain adipokines such as leptin, or cytokines acting at the vascular endothelial level
(DA SILVA et al, 2009, HALL et al, 2010, LAMBERT et al, 2010). Moreover, some genetic
and epigenetic mechanisms are also in play (TURUNEN et al, 2009, ORDOVA'’S; SMITH,
2010). Regarding to sex, the higher prevalence of arterial hypertension were among men. In
general, epidemiological studies indicate that the prevalence of hypertension is greater in men
than women regardless of race, ethnicity or country of origin (PENCINA et al, 2009;
KLUNGEL et al, 1997; STAMLER et al, 1976). While differences in the gonadal steroid
profile contribute to the sexual dimorphism in blood pressure control, the sex chromosomes

independently of the gonadal hormone background also contribute (SANDBERG; JI, 2012).
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About hypercholesterolemia, the adjusted analyses showed that obesity in at least one
period of the follow-up is a risk factor for the occurrence of the disease, finding consistent
with other studies (GOSTYNSKI et al, 2004; DENKE et al, 1994). Epidemiological research
found a significant increase in LDL-cholesterol with rising body mass index, with obese men
showing an LDL concentration of approximately 30 mg/dL higher than non-obese (DENKE
et al, 1993). For women of the same age there was an average increase of 20 mg/dL in LDL
levels. In another study, an increase of one unit in body mas index corresponded to an
increase of 5.5 mg/dL for LDL (SHEKELLE et al, 1981). More than that, study that followed
weight loss for at least one year showed decrease in LDL levels with weight loss (HOWARD
et al, 2003).

Analyzing risk factors for diabetes mellitus, it was found that obesity and insufficient
physical activity increased the likelihood of the disease. This finding is supported by
epidemiological evidence suggesting that physical inactivity plays a causal role in the
development of diabetes mellitus and obesity (HU et al, 2004; HU et al, 2001; DWYER et al,
2007). Besides, study on physical inactivity indicated significant increases in visceral fat at
the same time that there was a significant reduction in insulin sensitivity of skeletal muscle
(THYFAULT et al, 2011).

Age and gender were significantly associated with osteoporosis, agreeing with
previous position statements of The North American Menopause Society (2010) and The
European Society for Clinical and Economic Aspects of Osteoporosis and Osteoarthritis
(KANIS et al, 2013), identifying that the major risk factors for osteoporosis are advanced age,
sex differences, genetic factors, lifestyle aspects, thinness, and menopausal status. In fact,
aging changes are related to decreased lean body mass, increased fat (GADELHA et al, 2014;
MASTROENI et al, 2010; MENEZES; MARUCCI, 2007) and, in women, due to menopause,
there is a marked reduction or absence of hormones that contribute to bone loss (VEIGA et al,
2014; BRASIL, 2014; MAARTENS et al, 2001). Although we did not find association
between physical activity and osteoporosis in our sample, evidences have shown that
increasing or maintaining lean mass over the years is associated with higher bone mass
density (DYTFELD et al, 2011; ZHU et al, 2015), and regular practice of physical activity
plays a fundamental role on it.

Knowledge of the distribution of risk factors on NCDs is essential to work on the
health-disease process, with a view to developing specific policies to improve the population's
quality of life, while still allowing the monitoring of these actions (MALTA et al, 2013).

Based on our findings, national health policies should prioritize campaigns addressing
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modifiable risk factors aiming to reduce prevalence and incidence of NCDs, especially
obesity and physical inactivity, which were significantly associated with arterial hypertension,
diabetes mellitus and hypercholesterolemia. However, it is noteworthy to point out that
decreasing of physical inactivity and obesity rates should take place not only in middle age,
where the occurrence of NCDs is higher, but also from young adulthood in order to prevent
the appearance thereof.

Limitations should be taken into account when analyzing the findings of this study.
First, the use of questionnaire to identify physical activity levels as opposed to directly
measuring physical activity by accelerometers or other devices. However, costs and time
required to conduct large studies using more direct measurement devices would be greater
than applying self-reported methods. Second, the higher number of women in the sample may
constitutes a statistical limitation, however, it is a characteristic of primary healthcare services
in Brazil. It is noteworthy point out that primary healthcare units are provided with
gynecologists, but there is no urologist to monitor health conditions of the genitourinary
system of men. Finally, the absence of dietetic data should be taken into account in future
studies.

Our findings point to unequal prevalence of NCDs across different risk factors among
older adults, especially obesity and physical inactivity. From a public health perspective,
these results help to prioritize models for health intervention, crucial measures for a country

with a free health system, and a growing and aging population.
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Physical activity and incidence of type 2 diabetes among users of the Brazilian National

Health System: cohort study

Atividade fisica e incidéncia de diabetes tipo 2 entre usuarios do sistema publico de satde

brasileiro: estudo de coorte
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5.1 Abstract

Background: Regular practice of physical activity can reduce the risk of Type 2
diabetes, but the potential effect of different types of physical activity is still uncertain. Thus,
the aim of this study was to evaluate the cross-sectional and prospective associations between
physical activity in different domains and the incidence of type 2 diabetes in adult (50+ years)
users of the Brazilian National Health System. Methods: We prospectively followed 445 men
and women without history of diabetes at baseline. Subjects were divided into quartiles
groups according to different domains of physical activity (occupational; sport practice;
leisure-time and transportation). The presence of type 2 diabetes was detected based on
medical records. Results: After five years of follow-up, the incidence of type 2 diabetes was
13%. There was no association between occupational physical activity and sports practice
with the incidence of type 2 diabetes. However, subjects classified in the top quartile of
leisure-time physical activity had an incidence of 6.6%, compared to 17.7% among those
never classified in the top quartile, and those active in leisure-time at least in one during the
follow-up period were 42% less likely to develop type 2 diabetes as compared to the others.
The population attributable fraction for the incidence of type 2 diabetes according to leisure-
time physical activity was 21.3%. Conclusion: The findings in this study showed important
effect of being active in leisure-time physical activity on reducing incidence of type 2
diabetes.

Keywords: Physical activity, Type 2 diabetes, Epidemiology.
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5.2  Resumo

Introducdo: A pratica regular de atividade fisica pode reduzir o risco de incidéncia de
diabetes tipo 2, mas o efeito potencial de diferentes tipos de atividade fisica ainda ndo ¢ claro.
Assim, o objetivo deste estudo foi avaliar as associagdes transversais e prospectivas entre
atividade fisica em diferentes dominios e incidéncia de diabetes tipo 2 em adultos (idade igual
ou superior a 50 anos) usuarios do sistema publico de satde brasileiro. Métodos: Foram
acompanhados prospectivamente 445 homens e mulheres sem historico de diabetes no inicio
do estudo. Os individuos foram divididos em grupos de quartis de acordo com diferentes
dominios da atividade fisica (ocupacional; pratica esportiva; lazer e transporte). A presenga de
diabetes tipo 2 foi detectado com base em registros médicos. Resultados: Depois de cinco
anos de seguimento, a incidéncia de diabetes tipo 2 foi de 13%. Nao houve associagdo entre
atividade fisica ocupacional e pratica de esportes com a incidéncia de diabetes tipo 2. No
entanto, individuos classificados no quartil superior da atividade fisica no lazer tiveram uma
incidéncia de 6,6%, comparado a 17,7% entre os ndo classificadas no quartil superior.
Aqueles ativos no lazer pelo menos em um periodo durante o acompanhamento foram 42%
menos provaveis de desenvolver diabetes de tipo 2, em comparagdo com os outros. A fragao
atribuivel a populagao para a incidéncia de diabetes tipo 2 de acordo com a atividade fisica no
lazer foi de 21,3%. Conclusao: Os achados deste estudo mostraram efeito importante de ser
ativo na atividade fisica de lazer na redugdo da incidéncia de diabetes tipo 2.

Palavras-chave: Atividade fisica, Diabetes tipo 2, Epidemiologia.
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5.3 Introduction

Worldwide, one third of the adult population is physically inactive; the prevalence of
physical inactivity in the Brazilian adult population is 49.2% (HALLAL et al, 2012). Type 2
diabetes has become one of the most prevalent chronic diseases globally (NARAYAN et al,
2012) and the number of people affected has increased exponentially in developed and
developing countries (WORLD HEALTH ORGANIZATION, 2014). In Brazil, according to a
nationwide telephone surveillance system, 6.9% of adult self-reported diabetes in 2013
(BRAZIL, 2013) and, from 2006 to 2010, an approximate 20% increase in the prevalence of
the disease was observed (BERTOLDI et al, 2013). A meta-analysis on the association
between physical activity and diabetes calculated a pooled relative risk of 0.83 (JEON et al,
2007). Lee and coworkers (2012) then estimated a population attributable fraction of 7%
worldwide and 10% in Brazil.

The Unified Health System (SUS) is intended to provide healthcare free of charge to
the whole Brazilian population, which includes primary health care units, hospitals,
emergency departments, laboratories and blood centers (PAIM et al, 2011). Although access
to health care by the population has expanded over the years, the increasing demands on SUS
are mainly due to dietary shifts and sedentary lifestyle, key contributors to the incidence of
many chronic diseases (SARTORELLI et al, 2003).

Although the link between modifiable environmental factors and poor health outcomes
is well established, the intensity of their interactions can vary substantially (WORLD
HEALTH ORGANIZATION, 2014). Thereby, among Brazilian adults, few investigations
have examined the association between risky behaviors and type 2 diabetes mellitus over the
time, and studies on specific-domains of physical activity and diabetes are even scarcer. Thus,
the aim of the present study was to evaluate the cross-sectional and prospective associations
between physical activity in different domains and the incidence of type 2 diabetes in adult

(50+ years) users of the Brazilian National Health System.
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5.4  Methods
5.4.1 Sample

Bauru is a medium-sized (~360,000 inhabitants) city in Sao Paulo, the richest State in
Brazil. Public health care in the city is organized around 17 primary health care units. In order
to recruit participants for this longitudinal study, we selected the largest primary health care
unit in each of the five geographical regions of the city. The inclusion criteria were age 50+
years and at least one year of residence in the area covered by that specific primary health
care unit. Lists of all eligible patients who visited the primary health care units within the
previous six months were obtained. In total, these lists comprised 1,915 individuals.

We called each of these 1,915 inviting them for a baseline assessment between August
and December 2010; 963 (50.3%) agreed to take part in the longitudinal study. Two years
after the baseline assessment (August-December 2012), we approached these subjects again.
We were able to trace 802 participants and detected that 25 had died. Finally, between August
and December 2014, we attempted to locate all participants again. We were able to interview
695 and detected 34 more deaths. Taking into account all assessment periods, we had data on
620 participants (454 women).

The study protocol was reviewed and approved by the Ethics Committee from
Universidade Estadual Paulista, Bauru. All participants provided written and verbal consent to

participate in the study.

5.4.2 Type 2 diabetes

The presence of type 2 diabetes was detected based on the medical records of each
patient. At baseline, 175 patients (18.2%) had diabetes already. These individuals were not
included in the longitudinal analysis between physical activity and incidence of type 2
diabetes. Medical records were revisited at the two and four years follow-up visits and the

development of diabetes was assessed.

5.4.3 Physical activity assessment

Self-reported physical activity was assessed at baseline and follow-up using the
questionnaire developed by Baecke and colleagues (1982). The instrument comprises 16
questions scored on a 5-points Likert scale, ranging from never to always/very often. The
questionnaire addressed three domains of physical activity: occupational physical activity,
sports practice and leisure-time physical activity. Separate physical activity scores were

calculated for each of the three domains. We contrasted the top quartile (25% more active)
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with the bottom quartiles (75% less active) (CODOGNO et al, 2011). In order to calculate
total physical activity, we generated a score combining all three domains and used the same

analytical approach applied to the domain-specific scores.

5.4.4 Potential confounders

We used information on sex, age and economic status as potential confounders in the
association between physical activity and diabetes. Socioeconomic position was assessed by a
specific and previously validated Brazilian questionnaire (ASSOCIACAO BRASILEIRA DE
EMPRESAS E PESQUISA, 2010), which takes into account the possession of assets and the
schooling level of the head of the family to classify families into five groups, from A

(wealthiest) to E (poorest).

5.4.5 Statistical analyses

The incidence of type 2 diabetes was calculated for the whole sample and then
separately for each physical activity domain at baseline, two and four years follow-up.
Statistical significance was tested using the chi-square test. Binary logistic regression was
then applied incorporating adjustment for sex, age and socioeconomic position. We then
created a variable indicating the number of follow-ups in which the participants was classified
in the top physical activity quartile. These variables ranged from zero (never classified in the
top quartile) to 3 (classified in the top quartile at baseline, two and four year follow-ups). The
incidence of type 2 diabetes was calculated for each of these groups. We finally merged
groups 1, 2 and 3 to contrast those never classified in the top physical activity quartile with
those classified in the top quartiles at least once. All statistical analyses were performed using

the software BioEstat (release 5.0) and statistical significance was set at 0.05.
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5.5 Results

At baseline, we obtained information from 620 individuals, of whom 175 (18.2%) had
type 2 diabetes already, and were therefore excluded from the present analysis. The analytical
sample comprised 445 participants (74.8% females) with complete data at both follow-up
visits. After five years of follow-up, the incidence of type 2 diabetes was 13% (58 new cases;

11 men and 47 women) (Table 5.1).

Table 5.1. Characteristics of participants at baseline (Bauru, SP — Brazil).

Diabetes Diabetes-free

Variables All in 2010 in 2010 p-value
N 620 175 445

Age (mean + SD, years) 64.7 (8.7) 64.7 (8.1) 64.7 (8.9) 0.965
Female [n (%)] 454 (73.2) 121 (69.1) 333 (74.8) 0.159
Economic Status [n (%)]

Low 125 (20.2) 33 (18.8) 92 (20.7)

Middle 350 (56.4) 92 (52.6) 258 (58) 0.125
High 145 (23.4) 50 (28.6) 95 (21.3)

Notes: SD: Standard Deviation; T-tests were used for continuous variable; chi-square tests were used for
categorical variables.

Table 5.2 displays the unadjusted incidence of type 2 diabetes according to baseline
and follow-up physical activity indicators. Occupational physical activity was unrelated to the
incidence of type 2 diabetes. Those in the top quartile of sports practice at baseline were 32%
less likely to develop type 2 diabetes, but this difference was not significant (p=0.23).
Leisure-time physical activity was related to a lower incidence of type 2 diabetes regardless of
the assessment period, although differences were not statistically significant. Those in the top
quartile of leisure-time physical activity at baseline were 36% less likely to develop type 2
diabetes. The equivalent reductions for the two and four-year follow-up visits were 20% and
37%, respectively. The total physical activity score presented a similar pattern to that
observed for leisure-time physical activity both at baseline and at the four years follow-up,
but again, differences were not statistically significant.

Furthermore, table 5.2 presented odds ratios of the association between physical
activity indicators and the incidence of type 2 diabetes after adjustment for sex, age and

socioeconomic position. The lack of association between occupational physical activity and
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incidence of type 2 diabetes was confirmed in the adjusted analysis. Sports practice was not
consistently associated with the incidence of type 2 diabetes in the adjusted analysis. Leisure-
time physical activity continued to be protective against the development of type 2 diabetes,
although associations did not reach statistical significance. Odds ratios for baseline, two and
four year follow-up visits were 0.70 (95%CI 0.34; 1.42), 0.63 (95%CI 0.30; 1.30) and 0.80
(95%CI 0.38; 1.65) for those in the top quartile of leisure-time physical activity compared to
all others. Total physical activity at baseline and at the four years follow-up visit appeared to
be protective against the development of type 2 diabetes, although results were not

statistically significant.
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Table 5.2. Longitudinal and cross-sectional associations between physical activity and type 2

diabetes: unadjusted and adjusted analysis (Bauru, SP — Brazil, n= 445).

% Diabetes ~ Unadjusted model Adjusted model
Physical activity variables

in 2014 (2 pevatuc) [OR (95%CI)]

2010
Occupational <P75 13.4 0.76 1.00

> P75 12.3 0.87 (0.42; 1.76)
Sports practice <P75 14.2 03 1.00

> P75 9.7 0.76 (0.36; 1.58)
Leisure-time <P75 15.1 0.10 1.00

> P75 9.6 0.70 (0.34; 1.42)
Overall <P75 14.5 1.00

> P75 9.4 015 0.73 (0.30; 1.80)
2012
Occupational <P75 13.2 1.00

> P75 12.6 087 0.77 (0.37; 1.59)
Sports practice <P75 12.7 0.80 1.00

> P75 13.6 0.98 (0.52; 1.86)
Leisure-time <P75 14.1 1.00

> P75 11.3 040 0.63 (0.30; 1.30)
Overall <P75 12.6 1.00

> P75 14.2 0.7 1.51 (0.63; 3.62)
2014
Occupational <P75 13.1 0.98 1.00

> P75 13.0 1.51 (0.69; 3.27)
Sports practice <P75 13.3 081 1.00

> P75 12.5 1.19 (0.63; 2.28)
Leisure-time <P75 15.2 1.00

> P75 9.5 0-08 0.80 (0.38; 1.65)
Overall <P75 14.8 1.00

0.09
> P75 8.9 0.40 (0.15; 1.07)

Notes: < P75: Participants classified under 75" percentile; > P75: Participants classified above 75" percentile; y°
pvalue: Chi-square test; OR: Odds Ratio; 95%CI: 95% Confidence Interval; Model adjusted by sex, age and
economic status.
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We then analyzed the incidence of type 2 diabetes according to the number of times
the participants was classified in the top quartile of physical activity taking the three data
points into account (Table 5.3). The same trend observed in the previous analyses was
confirmed. No evidence of an association between occupational physical activity and the
incidence of type 2 diabetes was detected. For sports practice, those who were classified in
the top quartile in the three visits had an incidence of type 2 diabetes of only 4.9%, compared
to 12.8%, 13.7% and 16.5% among those never classified in the top quartile, classified once
and classified twice in the top quartile, respectively. The association with leisure-time
physical activity was of borderline significance (p=0.05). Those in the top quartile of leisure-
time physical activity had an incidence of 6.6%, compared to 17.7% among those never
classified in the top quartile. The association with total physical activity was less clear cut and

non-significant.
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Table 5.3. Cumulative physical activity over five years and type 2 diabetes: unadjusted

analyses (Bauru, SP — Brazil, n=445).

Physical Activity variables % Diabetes in 2014 x2 p-value
Occupational
Always inactive 12.1
Active at least once 16.4
0.82
Active at least twice 12.8
Always active 8.3

Sports Practice

Always inactive 12.8
Active at least once 13.7
0.60
Active at least twice 16.5
Always active 4.9
Leisure-time
Always inactive 17.7
Active at least once 9.2
) ) 0.05
Active at least twice 14
Always active 6.6
Overall
Always inactive 14.7
Active at least once 14.5
0.21
Active at least twice 6.4
Always active 12.8

In Table 5.4, we compare those classified in the top quartile of each of the physical
activity variables at least once in the three data points with those never classified in the top
quartile. This analysis was aimed at evaluating the specificity of the association with leisure-
time physical activity. Those active in leisure-time at least in one data point were 42% less
likely to develop type 2 diabetes as compared to the others. This analysis was then repeated
after adjustment for sex, age and socioeconomic level, and the results were similar. If we
compare the two extreme groups (top quartile of leisure-time physical activity in all three visit

vs. never in the top quartile), the incidence values are 17.7% and 6.6%, respectively (p=0.04).
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Table 5.4. Cumulative physical activity over five years and type 2 diabetes: unadjusted and

adjusted analyses (Bauru, SP — Brazil, n= 445).

% Diabetes ~ Unadjusted model =~ Adjusted model
Physical activity variables

in 2014 (2 pevatuc) [OR (95%CI)]

Occupational

Always inactive 12.1 1.00

Active at least once 13.9 060 1.12 (0.58; 2.15)
Sports practice

Always inactive 12.8 0.92 1.00

Active at least once 13.2 1.21 (0.65; 2.23)
Leisure-time

Always inactive 17.7 1.00

Active at least once 10.3 0.03 0.52 (0.26; 1.03)
Overall

Always inactive 14.7 031 1.00

Active at least once 11.5 0.83 (0.39; 1.76)

Notes: x2 pvalue: Chi-square test; OR: Odds Ratio; 95%CI: 95% Confidence Interval; Model adjusted by sex, age

and economic status.

Finally, we calculated the population attributable fraction for the incidence of type 2
diabetes according to leisure-time physical activity. Taking the unadjusted relative risk of
1.72 (17.7% incidence in the least active group and 10.3% incidence in the most active group)
and the prevalence of exposure of 36.9% (% never in the top quartile), the population

attributable fraction is 21.3%.
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5.6  Discussion

In this cohort of adults followed for five year, we found an inverse association
between leisure-time physical activity and the incidence of type 2 diabetes.

We estimated that one in every five new diabetes cases was attributable to inactivity.
Our attributable fraction is three times higher than the one estimated by Lee and colleagues in
2012. However, caution should be exercised when comparing the two estimates, because ours
is for a single setting whereas the one by Lee and coworkers includes data from 122 countries.
In addition, our estimate is calculated for individuals aged 50+ years, who are clearly at a
higher risk of developing diabetes than younger adults.

A recent meta-analysis found that all subtypes of physical activity appear to be
beneficial on the risk of type 2 diabetes, and higher levels of leisure-time physical activity are
even more beneficial [RR 0.74 (95%CI 0.70-0.79)] (AUNE et al, 2015). Additionally, a study
analyzing the occurrence of type 2 diabetes during 28-year follow-up in twins found that
leisure-time physical activity protects from type 2 diabetes even after taking familial and
genetic effects into account (WALLER et al, 2010). At the same direction, evidence has
shown that being active in leisure-time is dose-dependently associated with better glycemic
control and ameliorate some cardiovascular risk factors in type 2 diabetic patients (KAIZU et
al, 2014). The biological mechanisms underlying this protective effect have been attributed to
the ability of physical activity to promote glucose metabolism, control body fatness, and
improve insulin sensitivity (GOODYEAR et al, 1998).

While the association between leisure-time physical activity and type 2 diabetes is
well documented, studies on associations between other types of physical activity and
diabetes are scarce. In our study we did not find association between occupational physical
activity and sport practice with the incidence of type 2 diabetes. It can be explained by the
fact of most part of our sample be composed of elderly and retired participants, age group not
so engaged on intense activities, i.e. sport practice, because of the increased risk of injures
and falls (WILLIAMS et al, 2015).

In Brazil, we haven’t found studies relating physical activity and type 2 diabetes, so
we cannot compare the findings with national data. However, regarding to physical activity, a
national research found that low levels of physical activity in leisure-time are associated to
socioeconomic status (DIAS DA COSTA et al, 2005). This can be explained by the fact that
people with lower economic status, main economic condition of users of the Brazilian public
health care system, do not have the financial resources required in many leisure activities. In

addition, knowledge on the health benefits of physical activity is associated to higher
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socioeconomic condition (DOMINGUES et al, 2004).

A factor that may have contributed to not find statistically significant differences
between incidence of type 2 diabetes and different domains of physical activity is the fact that
guidelines and recommendations for treatment of the disease (AMERICAN DIABETES
ASSOCIATION, 2015; INZUCHI et al, 2015; SOCIEDADE BRASILEIRA DE DIABETES,
2014) suggest practice of physical activities as a non-drug strategy in the presence of non-
optimal glycemic control. Thus, the practice of physical activities is recommended as soon as
the patient begins to exhibit blood sugar level higher than the normal, but not yet high enough
to be classified as type 2 diabetes. It is noteworthy point out the confusing use of concepts on
this field in the guidelines for diabetes. Such documents and statements use the terms
"physical activity" and '"exercise" interchangeably, and present conclusions and
recommendations based on studies with different approaches (randomized controlled trials
with training programs structured with type, intensity, duration and frequency well
established versus physical activity programs on population level).

Some methodological aspects of our analyses need to be considered. First, our sample
size is relatively low, so that even associations for which the magnitude is of public health
relevance tended not to reach the statistical significance cut-off point. For example, if our
relative risk was similar to the one detected in the meta-analysis led by Jeon and colleagues
(2007) (RR 0.83), it would not be detected as statistically significance due to the lack of
statistical power. Although we acknowledge this limitation, it is important to highlight that
following up around 500 adult users of primary health care for five years in a low and middle-
income setting is a challenge. In addition, the direction of the associations observed tended to
be consistent; leisure-time physical activity being constantly detected as inversely related to
the incidence of type 2 diabetes.

Other limitation involves the use of self-report to assess physical activity levels, as
opposed to directly measuring physical activity through accelerometry. We are aware that
some degree of over-reporting is expected. It is important to mention that this limitation tends
to bias the effect sizes towards the null hypothesis — therefore, if accelerometry had been
used, it is likely our associations would be stronger.

Therefore, the findings in this study showed important effect of being active in leisure-
time physical activity on reducing incidence of type 2 diabetes. Considering that the
prevalence rates of diabetes has been increasing in Brazil and the magnitude of its costs is a
public health concern (BERTOLDI et al, 2013), our findings are particularly important in

attempt to improve access to type 2 diabetes care, decrease the incidence rate of the disease
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among adults and reduce the costs in the Brazilian population, highlighting interventions to be

taken at the primary care level.



CAPITULO 6

Impact physical activity in different domains on all-cause mortality in adults at primary

care in the Brazilian National Health System: a S-year follow-up

Impacto de diferentes dominios da atividade fisica na mortalidade por todas as causas entre
adultos da atencdo primaria do sistema publico de satde brasileiro: estudo longitudinal de

cinco anos



78

6.1 Abstract

Background: Evidences have shown that physical activity is associated with low
mortality risk. However, data about reduced mortality risk due to physical activity are scarce
in developing settings and dose—response relationship between physical activity in different
domains and all-cause mortality still remains unclear. Thus, the aim of this study was to
investigate the effect of physical activity in different domains on all-cause mortality among
adults (50+ years) users of the Brazilian National Health System. Methods: 679 participants
composed the sample. Subjects were divided into quartiles groups according to physical
activity in different domains (occupational; exercise/sport practice; leisure-
time/transportation). Medical records and confirmation with relatives were used to identify
causes of death. Results: During the 5-year follow-up, 59 participants died. Independently of
other variables, higher occupational physical activity (HR= 0.45 [95%CI: 0.21 to 0.96]), sport
practice (HR= 0.43 [95%CI: 0.20 to 0.91]) and overall physical activity (HR= 0.40 [95%CT:
0.18 to 0.89]) remained related to lower mortality even after adjustment for confounders.
Overweight/obesity was marginally associated with lower mortality (HR= 0.56 [95%CI: 0.32
to 0.99]). Conclusion: The findings in this study showed important effect of being active in
different domains of physical activity on reducing mortality risk.

Keywords: All-cause mortality, Physical activity, Epidemiology.
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6.2  Resumo

Introducio: Evidéncias demonstram que a pratica de atividade fisica estd associada
ao baixo risco de mortalidade. No entanto, dados sobre mortalidade reduzida devido a pratica
de atividade fisica sdo escassos em paises em desenvolvimento e a relacdo dose-resposta entre
os diferentes dominios da atividade fisica e mortalidade por todas as causas ainda nao ¢ clara.
Assim, o objetivo deste estudo foi investigar o efeito de diferentes dominios da atividade
fisica em todas as causas de mortalidade entre adultos (50 + anos) usuarios do Sistema Unico
de Saude brasileiro. Métodos: 679 participantes compuseram a amostra. Os individuos foram
divididos em quartis de acordo com diferentes dominios da atividade fisica (ocupacional;
pratica esportiva; lazer e transporte). Registros médicos e confirmacdo com parentes foram
utilizados para identificar a causa da morte. Resultados: Durante o periodo de seguimento de
cinco anos 59 o6bitos foram identificados. Independentemente de outras varidveis, estar
localizado no mais alto quartil para atividade fisica ocupacional (HR = 0,45 [1C95%: 0,21-
0,96]), pratica do esporte (HR = 0,43 [IC95%: 0,20-0,91]) e atividade fisica total (HR = 0,40
[IC95%: 0,18-0,89]) mantiveram-se relacionados com menor mortalidade, mesmo depois de
ajustada para fatores de confusdo. Sobrepeso / obesidade foi marginalmente associado com
menor mortalidade (HR = 0,56 [IC 95%: 0,32-0,99]). Conclusdo: Os achados deste estudo
mostraram efeito importante de ser ativo em diferentes dominios da atividade fisica na
redugdo do risco de mortalidade.

Palavras-chave: Mortalidade, Atividade fisica, Epidemiologia.
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6.3 Introduction

A large variety of studies have found that physical activity practice decreases the risk
of many chronic diseases and increases longevity (LEE et al, 2012; BOUCHARD et al, 2012).
On the other hand, over the last decades physical activity practice has decreased in general
population, while the time spent in sedentary behaviors has increased, characterizing both
behaviors as public health concerns worldwide (HEALY et al, 2011; CENTERS FOR
DISEASE CONTROL AND PREVENTION, 2012).

In modern society, almost one third of the adults do not meet the minimum criteria for
physical activity practice (HALLAL et al, 2012), but most of epidemiological data about
physical activity and mortality describe information in the developed nations. Longitudinal
data about physical activity in developing nations are extremely sparse and, when available,
inconsistent. Similarly, data about reduced mortality due physical activity practice is almost
inexistent in these countries (SCHMID et al, 2015; GEBEL et al, 2015; HAMER et al, 2014;
HOLTERMANN et al, 2012).

Meta-analysis reported that higher self-reported physical activity was associated with
35% lower mortality risk (SAMITZ et al, 2011). On the other hand, although different
domains of physical activity (e.g. leisure time, transportation and occupation) have been
related to lower health care expenditures (CODOGNO et al, 2015), the dose—response relation
between different physical activity domains and all-cause mortality still remains unclear
(SAMITZ et al, 2011).

Therefore, the objective of this study was to investigate the effect of different physical
activity domains on all-cause mortality among adults in a Brazilian cohort during five years of

follow-up.
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6.4  Methods
6.4.1 Sample

Bauru is a medium-sized Brazilian city (~360,000 inhabitants), located in the middle
part of the Sao Paulo State, the richest Brazilian federation. In the city of Bauru, the primary
care of the Brazilian National Health System is organized in 17 primary health care units
(small units spread-out in different regions of the city, which are devoted to: medical
consultations [different medical specialties], low complexity medical procedures, medicine
delivery and vaccines). In order to recruit participants for this longitudinal study, the
metropolitan region of the city was stratified into five geographical regions. The biggest
health care unit of each geographical region was selected to participate in the study.

In the present cohort study, the adopted inclusion criteria were: (i) age >50 years, (ii)
at least one year of residence in the area covered by that specific primary health care unit and
(iii) at least one medical consultation in the last six months before the baseline measures.
1,915 individuals met all inclusion criteria and were invited to participate in the cohort study.
Telephone contacts were performed between August and December 2010 and 963 subjects
(participation rate: 50.3%) agreed to take part of the baseline measures.

Two years after the baseline measurement (August-December 2012), telephone
contacts were performed to schedule the second assessment: 802 participants agreed to
participate, 136 do not desire to participate and 25 deaths were computed (participation rate:
85.8%). Finally, between August and December 2014 telephone contacts were performed
again: 620 agreed to participate, 284 do not desire to participate and additional 34 deaths were
computed (59 deaths through the cohort).

The study protocol was reviewed and approved by the Ethics Committee from
Universidade Estadual Paulista, Bauru. All participants provided written and verbal consent to

participate in the study.

6.4.2 All-cause mortality

The same researcher performed all telephone contacts. Relatives have reported the
occurrence of death during telephone contact. Medical records at the health care units and
relative’s report both were used to identify the cause of the death. Deaths assigned to any
cause that occurred from August 2009 to December 2014 were included in the analyses. The
most prevalent cause of death was diseases of the circulatory system (n=20; 33.9% [21.8% to

45.9%]), followed by neoplasm (n=10; 16.9% [7.3% to 26.5%]) and diseases of the
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respiratory system (n=4; 6.8% [1.0% to 13.1%]). Overall, 27.1% of the deaths did not have a

specified cause registered on the medical record (Table 6.1).

Table 6.1. Underlying causes of death during the follow-up (Bauru / SP, Brazil, n= 679).

ICD-10 Description N (%)
C00-D48 Neoplasm 10 (16.9)
D50-D89 Diseases of the blood 1(1.7)
E00-E90 Endocrine, nutritional and metabolic disease 1(1.7)
G00-G99 Diseases of the nervous system 2(3.4)
100-199 Diseases of the circulatory system 20 (33.9)
J00-J99 Diseases of the respiratory system 4 (6.8)
K00-K93 Diseases of the digestive system 1(1.7)
NO00-N99 Diseases of the genitourinary system 2 (3.4)
VO01-Y98 External causes of morbidity and mortality 2 (3.4)
Nonspecified Nonspecified causes of deaths 16 (27.1)
Total 59 (100)

Note: ICD-10: Coded from official death certificates by International Classification of Diseases, Tenth Edition,
Revised.

6.4.3 Physical activity domains

In the present study, self-reported physical activity at baseline was used based on
Baecke and colleagues (1982). This instrument comprises 16 questions scored on a 5-points
Likert scale, ranging from never to always/very often. The questionnaire addressed three
domains of physical activity: occupational physical activity, sports practice and leisure-time
physical activity. The sum of the three domains denoted the overall physical activity level.
Physical activity score was calculated for each domain (and also overall) and the subjects
classified in the top quartile (25% more active) were adopted as “physically active”

(CODOGNO et al, 2011).

6.4.4 Potential confounders

The following data were used as potential confounders: (i) socio-demographic
variables (sex, chronological age [structured as categorical variable: <65 years-old and >65
years-old]); (ii) smoking status [categorized as “yes” (current smokers independently of

number of cigarettes per day) and “no” (former smokers or never smoked)]; (iii) body mass
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index (BMI [kg/mz]), calculated through weight and height measures (LOHMAN et al, 1988).
Overweight / Obesity was defined as BMI >25 kg/m’> (WORLD HEALTH
ORGANIZATION, 1998).

6.4.5 Statistical analyses

Numeric variables were presented as mean and standard deviation. Categorical
variables were expressed as rates (and 95% confidence intervals [95% CI]) and compared by
the chi-square test (Yates’s correction was applied in 2x2 contingence tables). The impact of
higher physical activity on mortality occurrence was estimated by Cox regression, which was
expressed as hazard ratio (HR) and its 95%CI. Multivariate models were created, in which
potential confounders were inserted simultaneously and generated adjusted values of HR. All
statistical analyses were performed in the software BioEstat (release 5.0) and statistical

significance (p-value) was set at 0.05.
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6.5  Results
During the 5-year follow-up period, 59 participants died (8.7% [6.5% to 10.8%]). At
baseline, participants who died were older (p-value= 0.001) and less active (p-value= 0.001)

than survivors. Prevalence of overweight at baseline was lower in the group of subjects who

died during the cohort (Table 6.2).

Table 6.2. Baseline characteristics of study participants by survival status (Bauru / SP, Brazil,

n=679).

All Survivors Deaths p-value

N 679 620 59

Age, years [mean (SD)] 65.3 (9.1) 64.7 (8.7) 71.8 (10.5) 0.001
BMI, Kg/m? [mean (SD)] 29.6 (5.8) 29.7 (5.6) 28.5(7.2) 0.207
Categorical (%)

Female 72.9 73.2 69.5 0.538
Hypertension 79.7 79.4 83.1 0.501
Hypercholesterolemia 34.8 353 28.8 0.301
Diabetes mellitus 28.6 28.2 32.2 0.239
Nonsmoker 55.8 55.6 57.6 0.770
Body Mass Index (> 25 Kg/m?) 71.7 82.9 69.5 0.011
>P75 in occupational PA 30.0 31.6 13.6 0.001
>P75 in sport practice 25.6 26.8 13.6 0.008
>P75 in leisure-time PA 32.8 33.2 28.8 0.491
>P75 in overall PA 27.7 29.2 11.9 0.001

Notes: SD: Standard deviation; >P75: Participants classified as sufficiently active, i.e. above 75" percentile of
physical activity in specific domain; PA: Physical Activity.

In this cohort, mortality was associated with age >65 years-old (HR= 2.96 [95%CI:
1.67 to 5.26]), while higher BMI (HR= 0.52 [95%CI: 0.30 to 0.90]), higher physical activity
in occupational activities (HR= 0.37 [95%CI: 0.17 to 0.77]), sport practice (HR= 0.46
[95%CI: 0.21 to 0.96]) and overall (HR= 0.35 [95%CI: 0.16 to 0.77]) were related to lower
mortality rate (Table 6.3).
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Table 6.3. Estimated hazard ratios of deaths in categories of potential risk factors (Bauru / SP,

Brazil, n = 679).

Sample Deaths (n=59) Cox regression

(n=679) n (% [95%CI])) HR cruge (95%CI)
Nonmodifiable variables
Age
< 65 years 354 16 (4.5% [2.3%-6.6%]) 1.00
> 65 years 325 43 (13.2% [9.5%-16.9%)]) 2.96 (1.67-5.26)
Sex
Male 184 18 (9.8% [5.4%-14.1%]) 1.00
Female 495 41 (8.3% [5.8%-10.7%]) 0.85 (0.49-1.47)
Modifiable variables
Smoking status
Non-smokers 603 52 (8.6% [6.3%-10.8%]) 1.00
Current smoker 76 7 (9.2% [2.7%-15.7%]) 1.07 (0.49-2.35)
Body Mass Index
Normal weight 124 18 (14.5% [8.3%-20.7%]) 1.00
Overweight / Obesity 553 41 (7.4% [5.2%-9.6%]) 0.52 (0.30-0.90)
Occupational physical activity
Insufficiently active 475 51 (10.7% [7.9%-13.5%]) 1.00
Sufficiently active 204 8 (3.9% [1.2%-6.5%]) 0.37 (0.17-0.77)
Sports Practice
Insufficiently active 505 51 (10.1% [7.4%-12.7]) 1.00
Sufficiently active 174 8 (4.6% [1.4%-7.7%]) 0.46 (0.21-0.96)
Leisure-time physical activity
Insufficiently active 456 42 (9.2% [6.5%-11.8%]) 1.00
Sufficiently active 223 17 (7.6% [4.1%-11.1%]) 0.83 (0.47-1.45)
Overall physical activity
Insufficiently active 491 52 (10.6% [7.8%-13.3]) 1.00
Sufficiently active 188 7 (3.7% [1.1%-6.4%]) 0.35 (0.16-0.77)

Notes: HR: Hazard Ratio; 95%CI: 95% Confidence Interval;
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Multivariate model was created in which all variables (age, sex, BMI, smoking habit,
occupational, leisure-time, sport practice and overall physical activity) were entered
simultaneously (Figure 6.1). Independently of other variables, higher age still remained
associated to higher mortality rate (HR= 2.69 [95%CI: 1.49 to 4.84]). Higher occupational
(HR= 0.45 [95%CI: 0.21 to 0.96]), sport practice (HR= 0.43 [95%CI: 0.20 to 0.91]) and
overall physical activity (HR= 0.40 [95%CI: 0.18 to 0.89]) still remained related to lower
mortality independently with other. Overweight/obesity was marginally associated with lower
mortality (HR= 0.56 [95%CI: 0.32 to 0.99]). Female sex (HR= 1.03 [95%CI: 0.59 to 1.80]),

0.86
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Figure 6.1. Association of modifiable and non-modifiable risk factors with 5-years all-cause
mortality among adults users of Brazilian National Health System (Bauru / SP, Brazil, n =
679).
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6.6  Discussion

In this cohort of Brazilian adults followed for five years, there was an inverse
association between different domains of physical activity and all-cause mortality, findings
reported for the first time in Brazil. The main results pointed out to considerably lower death
risk in participants classified in the top quartile of occupational, sports practice and overall
physical activity.

In the analyzed sample, the most common causes of death after five years were
circulatory complications, followed by neoplasm and respiratory complications. Data about
the tertiary care of the Brazilian National Health System indicated that in 2013 circulatory
diseases were responsible by 31.9% of all-cause mortality among subjects aged 50-74 years,
neoplasm 16.9% and respiratory diseases 9.9% for the same age-group (BRAZIL, 2013). The
similar burden of circulatory diseases in both primary and tertiary care denote the relevance of
primary care in the prevention of complications related to this kind of diseases, which can be
avoided/treated by lifestyle modifications (LEE et al, 2012; BOUCHARD; BLAIR;
HASKELL, 2012).

In this sample, overweight/obesity was marginally associated to lower mortality rate
after five years, which can be explained by the obesity paradox, a protective effect of obesity
mostly reported in elderly (HAINER et al, 2013). BMI is an anthropometric index based in
body weight, which it does not discriminate lean and fat mass. In older people, low BMI
values might be due the sarcopenic obesity, characterized by low muscle mass (STENHOLM
et al, 2008). Sarcopenia exacerbates insulin resistance and dysglycemia in both non-obese and
obese individuals (SRIKANTHAN et al, 2010). Similarly, recent meta-analysis found that
obese unfit older adults had lower mortality risk when compared to the younger, unfit and
obese individuals (BARRY et al, 2014; McAULEY et al, 2012). The described finding
suggests that limitations of the BMI to discriminate body composition, it should be taken into
account when used in older adults.

Longitudinal studies worldwide have reported significant benefits of physical activity
in reducing mortality (GEBEL at al, 2015; SUI et al, 2013; RAMALHO et al, 2015; KELLY
et al, 2014; MOORE et al, 2012; ANDERSEN et al, 2000). The potential mechanisms
underlying this lower mortality risk are suspected to involve improvements in chronic
inflammation, immune function, antioxidant enzyme systems, reduce thrombotic variables
and to decrease overall cardiovascular disease incidence and mortality (McTIEMAN, 2008;
NEILSON et al, 2009; PARKER et al, 2014; LAVIE et al, 2011; PANAGIOTAKOS et al,
2004; DHALIWAL et al, 2013).
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However, the relationship between different types of physical activity and mortality
shows conflicting findings (SAMITZ et al, 2011; HOLTERMANN et al, 2012; RICHARD et
al, 2015). In the analyzed cohort, higher occupational physical activity decreased the
mortality after five years in 55%, while engagement in sport practice decreased 57% the
mortality risk. These findings highlight the importance of investigating specific domains of
physical activity, since one could be more beneficial to health than another.

Despite knowing that daily occupation-related energy expenditure has been decreasing
(CHURCH et al, 2011), several studies have reported that being physically active at work is a
protective factor for all-cause mortality (AUTENRIETH et al, 2011; SAMITZ et al, 2011;
ANDERSEN et al, 2000). However, occupational physical activity has shown contradictory
results with some studies identifying it as a risk factor to mortality (HOLTERMAN et al,
2012; RICHARD et al, 2015). The findings of this study could be supported by the fact that in
the current sample the majority of the participants were from a lower economic background
and “blue collar workers” (i.e. mostly engaged in occupations that require higher intensity of
physical activity), justifying the protective effect of this domain in all-cause mortality.

Prospective study found that mortality was less than half in the sport participants
compared with nonparticipants (ANDERSEN et al, 2000). Sport practice tracks from early
life to adulthood better than other types of physical exercise (BELANGER et al, 2015), and
adults engaged in sport activities during childhood/adolescence have higher physical activity
(identified by pedometer), better lipid profile and lower arterial intima-media thickness
(LIMA et al, 2014; LIMA et al, 2014b). In fact, sport activities include activities of higher
intensity and studies have shown that better cardiorespiratory fitness and maximal aerobic
capacity had substantially lower rates for all-cause mortality (LEE et al, 2011; KODAMA et
al, 2009).

Limitations should be taken into account when analyzing the findings of this study.
First, the use of self-report to assess physical activity level instead of motor sensors, such as
pedometers and accelerometers. However, both devices are not capable to discriminate the
physical activity performed in different domains and thus the use of questionnaire seemed
most adequate to this study. Second, our sample size is relatively low, but it is important to
highlight that following up around 700 adult users of primary health care for five years in a
low and middle-income setting is a challenge.

In conclusion, the findings in this study showed important effect of being active in
different domains of physical activity on reducing mortality risk. To our knowledge, it is the

first prospective study analyzing physical activity and mortality in the Brazilian National
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Health System at a population level. More attention should be paid to promoting physical
activity as a strategy to reduce risk for morbidity and mortality, and physical activity
guidelines may need to be expanded by incorporating recommendations for different types of

physical activity on general population.



CAPITULO 7

EPILOGO
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O desafio principal desta investigagdo foi verificar ocorréncia das doencas cronicas
ndo transmissiveis mais frequentes e mortalidade de acordo com pratica de atividades fisicas
em adultos com idade igual ou superior a 50 anos, usuarios da atengdo primaria da rede
publica de satde brasileira, em estudo longitudinal de cinco anos. Para alcangarmos este
objetivo, foram realizados, ao longo da trajetéria, varios estudos que nos permitiram
compreender, ainda que parcialmente, a realidade em que foram produzidos os conhecimentos
que nortearam a realizagdo da presente pesquisa. Para tanto, ndo podemos deixar de destacar a
importantissima participacdo e colaboracao da Profa. Dra. Jamile Sanches Codogno e Prof.
Dr. Romulo Aratjo Fernandes, que com vasto conhecimento acerca do sistema e dos servigos
de satde publicos, assim como de modelos e testes estatisticos empregados na area, nos
ajudaram a construir cada capitulo dessa tese.

Dessa maneira, envidamos esfor¢os para construir um artigo de revisdo com breve
historico sobre a relacdo atividade fisica e saude desde a antiguidade até os dias atuais e
tracamos um panorama das pesquisas em atividade fisica e saude no Brasil ¢ no mundo na
atualidade; posteriormente, foi descrito o padrao e a tendéncia temporal da pratica de
atividades fisicas em diferentes dominios entre os pacientes avaliados; verificamos como
diferentes fatores de risco contribuem para prevaléncia e incidéncia de doengas cronicas nao
transmissiveis, e por fim foi analisado o impacto da pratica de atividades fisicas na ocorréncia
de obitos nessa populagio.

Primeiramente, verificamos que, apesar de ser claro que o nimero de publicagdes na
area de atividade fisica e satide vem aumentando com o passar dos anos, em paises de baixa e
média renda ainda existem poucos estudos longitudinais que abordem o efeito da pratica de
atividades fisica sobre os desfechos em saude entre adultos e/ou idosos. De acordo com
levantamento das publicacdes cientificas nos ltimos dez anos, constatou-se que ndo existe no
Brasil pesquisa de coorte com esse intuito e especificamente para esta faixa etdria, o que
justifica a originalidade do trabalho proposto.

Com essa constatagdo, buscamos descrever o padrdo e a tendéncia temporal da
atividade fisica em diferentes dominios para a populacdo estudada, trabalho este que contou
com a fundamental colaboracdo do Prof. Dr. Eduardo Kokubun. Verificamos que os escores
da atividade fisica ocupacional, no lazer/transporte e total diminuiram ao longo dos cinco
anos de acompanhamento. Entretanto, foi interessante encontrar que o escore relacionado a
pratica esportiva/exercicios aumentou significativamente do inicio ao meio do seguimento,
mas diminuiu ao final (porém ainda manteve-se superior ao escore inicial). Outro resultado

que chamou a atencdo nesse levantamento foi que o percentual de participantes envolvidos
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em exercicio/pratica esportiva que alcancavam a recomendagdo semanal (150 minutos em
intensidade moderada ou 75 minutos em intensidade vigorosa) permaneceu estavel, quando
esperavamos encontrar diminuigdo, visto que os participantes da pesquisa passam por
importantes e significativas alteragdes fisicas decorrentes do processo de envelhecimento.

A partir de uma perspectiva de saude publica, buscou-se entdo verificar qual a
prevaléncia e incidéncia das doengas cronicas mais frequentes nessa populagdo, assim como
fatores de risco relacionados, achados que podem ajudar a priorizar modelos de intervengao
em saude, medidas cruciais para um pais com um sistema de saude gratuito, € uma populagao
em crescente envelhecimento. Ao final dos cinco anos de acompanhamento, foi encontrado
que 80.2% dos adultos eram acometidos pela hipertensdo, 44.4% tinham hipercolesterolemia,
29.2% diabetes e 26.3% osteoporose. Quanto a incidéncia dessas doencas, foi constatado que
4,7% dos pacientes tornaram-se hipertensos no periodo avaliado, 16,1% passaram a ter
hipercolesterolemia, 9,4% diabetes e 15,2% osteoporose. Apos andlise ajustada, hipertensao
arterial manteve-se associada ao sexo masculino, maior idade e obesidade.
Hipercolesterolemia se associou somente a obesidade. Diabetes manteve-se associado a
obesidade e pratica insuficiente de atividades fisicas. A ocorréncia de osteoporose foi
significativamente maior entre as mulheres e participantes com maior idade. Esses resultados
sdo particularmente importantes pois orientam o desenvolvimento de intervengdes eficazes
em promog¢do da saude, além de ampliarem a compreensao das doencas e suas causas no
contexto local.

Baseado nesses achados e com a enorme contribui¢do do Prof. Dr. Pedro Curi Hallal,
resolvemos avaliar a associa¢do entre atividade fisica em diferentes dominios e incidéncia de
diabetes tipo 2. Incluindo apenas pacientes sem historico da doenga no inicio do estudo, nao
encontramos associacdo entre atividade fisica ocupacional e pratica de esportes com a
incidéncia de diabetes tipo 2. No entanto, individuos classificados no quartil superior da
atividade fisica no lazer em pelo menos um periodo durante 0 acompanhamento tiveram 42%
menos chances de desenvolver a doenga quando comparados aos outros. Igualmente
interessante foi a estimativa de que um em cada cinco novos casos de diabetes tipo 2 nessa
populagdo foi atribuivel a inatividade fisica.

Por fim, investigamos o efeito de diferentes dominios da atividade fisica na
mortalidade por todas as causas. Esse ultimo artigo contou com a participagdo dos
respeitaveis Dr. Steven Blair e Dr. Xuemei Sui. Ao longo dos cinco anos de seguimento, 59
obitos foram identificados, sendo as causas mais frequentes as doencas do aparelho

circulatorio (34%), neoplasias (17%) e doengas do aparelho respiratorio (7%). Verificamos
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que estar localizado no mais alto quartil para atividade fisica ocupacional, pratica esportiva e
atividade fisica total manteve-se relacionado com menor taxa de mortalidade, mesmo depois
de ajuste por fatores de confusao.

Analisando todos os resultados apresentados neste documento, entendemos que a
atencdo destinada a promocdo da atividade fisica deveria ser maior, visto que trata-se de
estratégia efetiva e ndo medicamentosa que contribui significativamente na reducdo de risco
para doengas cronicas e mortalidade. Além disso, vale salientar que as diretrizes para pratica
de atividades fisicas poderiam incorporar recomendagdes para seus diferentes tipos/dominios,
j& que ser ativo confere beneficios a saude de diferentes formas, associadamente a outros

fatores de risco como a idade, sexo, condi¢cao econdmica, composi¢ao corporal, entre outros.
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Anexo A. Parecer do Comité de Etica em Pesquisa da UNESP/Bauru.

i¥  UNIVERSIDADE ESTADUAL PAULISTA -@

“EE »JOLIO DE MESQUITA FILHO” g >
u n es p Campus de Bauru Faculdade
de Ciénclas

O Comité de Etica em Pesquisa da Faculdade de
Ciéncias da Universidade Estadual Paulista — UNESP, em sua 59°
Reunido Ordinaria realizada no dia 20 de cutubro de 2010, no Prédio do
STI da Faculdade de Ciéncias da UNESP, Campus de Bauru, as 09h00,
apos analise do parecer emitido pelo relator APROVA o projeto “Tracking
da atividade fisica da infancia para idade adulta e seu impacto na
ocorréncia da hipertensdo arterial em adultos”, Processo n°
1047/46/01/10, sob responsabilidade do Professor Doutor Henrique Luiz
Monteiro.

Bauru (SP), 20 de outubro de 2010

PROF. DR. ARl FERNANDO MAIA
Coordenador do Comité de Etica em Pesquisa
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Anexo B. Parecer do Comité de Etica em Pesquisa da Plataforma Brasil

FACULDADE INTEGRADAS DE
BAURLY FIB - 5P
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Anexo C. Parecer do Comité de Etica em Pesquisa da Secretaria Municipal de Satde de

Bauru (etapa 1).

PREFEITURA MUNICIPAL DE BAURU

A N e e e e e ————

SECRETARIA MUNICIPAL DE SAUDE
Fone: (014) 3235-1455 / Fax(014) 3235-1481
Email: saude@bauru sp.gov.br

Bauru, 16 de julho de 2010.

DECLARACAO

Declaramos para os devidos fins que o Projeto de Pesquisa
intitulado: “Tracking da atividade fisica da infincia para a idade adulta
e seu impacto na ocorréncia de hipertensio arterial em adultos” de
autoria de Bruna Camilo Turi, sob orientagdo do Prof® Dr. Henrique Luiz
Monteiro, foi analisado pela Comissio de Etica em Estudo e Pesquisas
desta Secretaria Municipal de Saiide sendo autorizada a sua realizagdo.

Além disso, ressaltamos que os resultados deste trabatho

deverio ser apresentados & Secretaria Municipal de Saude.

Dr* Marig\Ligia Gerdullo Pin Dr José Ferngndo Casquel Monti
Presidente d Comissdo de Etica (\: Secretdrio Municipal dcwfgiﬁdc
. . ja Ligia n
em Estudo ¢ Pesquisas da SMS Dra, Marla “Gerd .

CROSP; 47,625 - RG: 17.792.284-9
Deocreto Wenicigal o 10,934 de
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Anexo D. Parecer do Comité de Etica em Pesquisa da Secretaria Municipal de Saade de

Bauru (etapas 2 e 3).

PREFETTURA MUNICIPAL DE BAURU

SECRETARIA MUNICIPAL DE SAUDE
Fone: {i}14) 3235-1455 / Fax|D1d) 32341480
Eipatd: samdef@ibaura, sp gov. b

Baurw, 03 de setembro de 2002,

DECLARACAD

Declarames para os devidos fins que o Projeto de Pesquise
intitulado:  “Atividade  fisiea habitual, hipertensfio  arferial e
comorbidades em pacientes da atengho bdsica em sahde: estudo de
série historica™, de autona de Bruna Camilo Turl | 2ob orientagio do Profl
D, Henrigque Luiz Monteiro, foi analisado pela Comissfio de Etica em
Estudos e Pesquisas desta Secretaria Municipal de Saide sendo autorizada
a sua realizagio nesta instituigBo. Mao obstante esta aprovagio, enfatizamos
a necessidade do referido projeto estar devidamente aprovado por um
Comité de Etica em Pesqufs.a credenciado junto & CONEFP - Comissiio
Macional de Etica em Pesquisa, antes do infcio da pesguisa.

Além disso, ressallamos que o resultados deste trakalho
deverdo ser apresentados 4 Secretaria Municipal de Satde.

N

In* Mavia Digia Gerdullo Pin Dy José Fernando Casquel Monh
Presidents da Comissio de Etica Secretarie Municipal de Smide
em Estwdas e Pesguisas do S35



