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RESUMO

Martins AJ. Efeitos da urbanizagdo nos ritmos bioldgicos e repercussdes metabdlicas na
salde de trabalhadores de uma comunidade amazénica. [tese de doutorado]. S&o Paulo:
Faculdade de Saude Publica da USP; 2018.

Objetivo — Avaliar o sono, ritmos bioldgicos e metabolismo de trabalhadores de uma
comunidade amazonica do Acre, segundo diferentes graus de urbanizacdo das
residéncias. Métodos — Foram executados trés sub-estudos distintos. No primeiro
estudo foram feitas analises de dados referentes as caracteristicas sociodemogréficas,
medidas antropométricas, habitos de vida, caracteristicas do sono e morbidades
referidas de trabalhadores da reserva extrativista de Xapuri, Acre. Para o segundo
estudo foi executada uma andlise de dados alimentares de recordatério de 24 horas para
obtencdo de padrdes alimentares e suas associacGes possiveis para variaveis de sono e
sonoléncia em trabalhadores. Para o ultimo estudo foram realizadas coleta e anélise de
dados alimentares, antropométricos, variaveis metabdlicas, relacionados ao sono e aos
habitos de vida de trabalhadores residentes nas regides rurais e urbanas de Xapuri.
Resultados — Foram produzidos trés manuscritos que representaram os trés sub-estudos
distintos que compde este trabalho multiplo. O primeiro estudo avaliou os efeitos do
tipo de trabalho (elevado ou baixo esforgo fisico) e o estilo de vida sobre o sono dos
trabalhadores da reserva amazonica. O segundo estudo propds uma nova abordagem na
avaliagdo do consumo alimentar e suas relagdes com o sono e sonoléncia de
trabalhadores, envolvendo a investigacdo dos padrdes alimentares. O terceiro estudo
apresentou os principais achados comparando trabalhadores rurais e urbanos da reserva
amazobnica no que tange estilo de vida, sono, exposicdo a luz, aspectos metabodlicos,
estado nutricional e consumo alimentar. Conclusdo — No que tange aos aspectos
metabolicos, destaca-se alta prevaléncia de sobrepeso e obesidade entre trabalhadores
urbanos, bem como marcadores alterados para doencas metabdlicas. No que se refere ao
sono, trabalhadores rurais apresentam um alta prevaléncia de distdrbios de sono;
entretanto, entre os residentes urbanos destacam-se uma reducdo da duracdo de sono,
horario de sono tardio e menor exposicdo a luz. O estudo de padrdes alimentares
demonstrou-se possivel e eficaz eficaz na avaliacdo de desfechos relacionados a
alimentacéo e ritmos biologicos, em especial o sono.

Descritores: urbanizacdo, sono, ritmos biologicos, doencas ndo-comunicaveis,
parametros metabolicos.



ABSTRACT

Martins AJ. Effects of urbanization on biological rhythms and metabolic repercussions
on the health of workers in an Amazonian community [PhD thesis]. S&o Paulo: School
of Public Health of the USP; 2018.

Aim — To evaluate the sleep, biological rhythms and metabolism of workers of an
Amazonian community of Acre, according to different degrees of urbanization of the
residences. Methods - Three different sub-studies were performed. In the first study,
data were analyzed regarding socio-demographic characteristics, anthropometric
measurements, lifestyle, sleep characteristics and referred morbidity of workers from
the Xapuri Extractive Reserve, Acre. For the second study, a 24 hour recall data
analysis was performed to obtain dietary patterns and their possible associations for
sleep and sleepiness variables in workers. For the last study were collected and analyzed
food data, anthropometric, metabolic variables, related to sleep and living habits of
workers residing in the rural and urban regions of Xapuri. Results - Three manuscripts
were produced that represented the three distinct sub-studies that compose this multiple
work. The first study evaluated the effects of the type of work (high or low physical
effort) and the sleep lifestyle of the workers of the Amazon reserve. The second study
proposed a new approach in the evaluation of food consumption and its relationships
with sleep and drowsiness of workers, involving the investigation of dietary patterns.
The third study presented the main findings comparing rural and urban workers in the
Amazon Reserve in relation to lifestyle, sleep, light exposure, metabolic aspects,
nutritional status and food consumption. Conclusion - Regarding the metabolic aspects,
there is a high prevalence of overweight and obesity among urban workers, as well as
altered markers for metabolic diseases. As far as sleep is concerned, rural workers have
a high prevalence of sleep disorders; however, among urban residents, there is a
reduction in sleep duration, late sleep time and less light exposure. The study of dietary
patterns has proved to be possible and effective in evaluating outcomes related to diet
and biological rhythms, especially sleep.

Keywords: urbanization, sleep, biological rhythms, non communicable diseases,
metabolic parameters.
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1 APRESENTACAO

Quero contar a vocé, leitor, uma breve histéria, aquela que nem sempre temos a
oportunidade de contar em uma tese académica. Mas que deve ser relatada sempre que
possivel e nos revela os bastidores do trabalho cientifico. Separe um pouco do seu

tempo e fique a vontade.

O inicio da minha participacdo nesta jornada deu-se em 2013, ap6s a conclusdo
do meu mestrado, no qual trabalhei com o consumo alimentar em trabalhadores de turno

irregular (motoristas de caminhdo).

Por ocasido, o0 projeto de pesquisa A organizagdo temporal do trabalho e
exposicao a luz e suas repercussdes no ciclo vigilia-sono e secre¢do de melatonina de
trabalhadores de uma reserva extrativista amazonica, coordenado por minha
orientadora Claudia Moreno e executado pela doutoranda Suleima Pedroza
Vasconcelos, estava em plena execugdo e com a oferta de uma bolsa de Treinamento
Técnico nivel 3 pela FAPESP. Esta bolsa em questdo era destinada a um pesquisador
que pudesse explorar dados referentes ao estilo de vida e saude dos trabalhadores

participantes do estudo previamente citado.

A curiosidade pelo tema e o local do estudo despertaram meu interesse. Passei a
ser bolsista junto ao projeto e comecei a explorar os dados coletados previamente pela
equipe. Parte dessas analises e resultados exploratdrios deram origem ao meu projeto de
doutorado, iniciado em abril de 2014. Apesar da grande quantidade de dados coletados
por meio de questionarios em uma amostra representativa, ao final do projeto, muitas

davidas ainda permaneciam no ar em nosso grupo de pesquisa: além da organizagao
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temporal do trabalho e da exposicdo a luz, quais outros fatores poderiam impactar na

salde desta populacéo?

Tendo a minha formagdo enquanto nutricionista, eu tinha ansia por saber como
eram 0s habitos alimentares entre aqueles trabalhadores, se 0s mesmos estavam
sofrendo mudancas em funcdo do avan¢o da vida moderna no interior do pais e em caso
positivo, como isso poderia impactar na salde metabdlica e também nos ritmos
bioldgicos desses individuos? E foi assim, com tantas questdes em minha mente e
explanadas para minha orientadora Claudia e debatidas com a parceira de trabalho
Suleima, que decidimos que este projeto deveria continuar como parte do meu
doutorado, buscando responder novas perguntas, coletando novos dados, mas desta vez
aliando investigacdo dos ritmos biologicos (cronobiologia), estudo dos habitos
alimentares e parametros metabolicos, de forma a comparar moradores da reserva com

moradores da pequena cidade de Xapuri, no estado do Acre.

Em abril de 2014, viajei ao local em companhia da Suleima para um breve
estudo piloto e reconhecimento de campo. Também era importante ter a certeza de que
eu teria condicdes de executar uma coleta de dados estando tdo distante de Sao Paulo e
um local que eu ainda ndo tinha familiaridade. Mas uma vez 14, conhecendo
rapidamente o local que seria meu campo de estudo, senti que de fato era o um projeto
que eu deveria me engajar. Que esse era o tipo de estudo que me motivaria a seguir no
doutorado e me moldar como futura pesquisadora, mas sobretudo, como ser humano.
Ao retornar para Sdo Paulo, apds conversa com minha orientadora, efetivei minha
matricula oficialmente junto a universidade e iniciei meus estudos e a confeccdo do

projeto.
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Paralelamente a escrita do projeto, trabalhei com o banco de dados disponivel do
meu mestrado em uma nova abordagem para avaliagdo do consumo alimentar: a
definicdo de padrdes alimentares e seus possiveis efeitos no sono e sonoléncia em
trabalhadores. Essa forma de avaliacdo do conteudo alimentar, amplamente difundida e
utilizada no campo da nutricdo, até entdo era totalmente desconhecida entre
pesquisadores dos ritmos biolégicos. Mais uma vez, nos langamos nessa abordagem
buscando enriquecer a crononutricdo (cronobiologia e nutricdo) com alternativas
variadas de andlises. O resultado desse esforco pode ser visto no segundo manuscrito
que compde essa tese, que por si tambem fundamentard novas analises para novos
periddicos a serem publicados por pesquisadores da crononutricdo dentro do grupo de

pesquisa.

No inicio as dificuldades de financiamento do estudo foram grandes. Pedidos de
auxilio negados. Crise financeira no pais dificultando ainda mais a execucdo da
pesquisa limitaram bastante nosso or¢camento disponivel. Entretanto, apos parcerias com
pesquisadores internacionais e nacionais, conseguimos avancar e realizar a coleta dos

dados em campo.

Toda coleta realizada em uma reserva amazonica exige uma logistica de
transporte complexa, com transporte adequado para estradas de terra, tempo para
deslocamento entre uma propriedade e outra, cuidado no acondicionamento, transporte e
conservacdo de amostras biologicas, contato com a comunidade local para convidar
participantes para a pesquisa, cuidados com alimentacdo, salde e seguranca dos
pesquisadores e equipe de voluntarios envolvidos na pesquisa, desafios das relacGes
humanas e claro, alguns imprevistos pelo caminho que exigem flexibilidade e

capacidade de adaptacédo por parte de quem conduz um trabalho de campo.
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Diante desta perspectiva e de uma intensa vivéncia do meu campo de pesquisa,
do qual eu conhego e me recordo de cada um dos voluntérios de meu estudo, ndo ha
como dizer que ndo me apropriei do mesmo. Ainda que se busque a imparcialidade das
respostas pelo método cientifico e haja embasamento de uma abordagem de pesquisa
quantitativa, ndo ha davidas de que minha vivéncia e experiéncia também mudaram

muitas perspectivas e crengas arraigadas em minha formagéo académica.

Quando surgem limitacdes e dificuldades, aflora a criatividade para solugéo de
desafios. A frase parece um cliché, porém é muito verdadeira e resume muito de minha
experiéncia ao longo dessa jornada de 4 anos no doutorado. E com ela em mente que
desejo que a pesquisa cientifica em nosso pais avance: mais criativa. Menos engessada.
A favor do desenvolvimento humano e com respeito ao humano também. Para isso é

sempre necessario se reinventar e trilhar novos caminhos.

Apos este breve relato, apresento ao leitor a organizacdo desta tese, cujo 0s
resultados sdo fruto de todo o trabalho desenvolvido ao longo de minha pesquisa de
doutorado e seguem a diretriz para "outra forma de apresentacdo de tese, conforme a
deliberacdo da CPG em sua sessdo 992008 de 05/06/2008". Nessa forma de
apresentacdo "a tese de doutorado deve incluir, no minimo, trés manuscritos
resultantes do projeto de pesquisa de doutorado, sendo que um deles nao deve

ter sido submetido ou publicado em periodico ou capitulo de livro. Os outros

dois artigos devem ter sido submetidos ou publicados em periodicos."

Diante desses pressupostos, o presente trabalho foi estruturado com uma

introducdo dos conhecimentos cientificos que estruturaram e justificaram a realizacdo

da pesquisa. Em seguida foram apresentados o objetivo geral e especificos, bem como
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0s materiais e métodos utilizados para a confeccdo deste trabalho multiplo, que foi
subdividido em trés sub-estudos distintos. Os resultados obtidos em cada dos estudos

foram organizados no formato de trés artigos cientificos.

O primeiro artigo avalia os efeitos do tipo de trabalho (elevado ou baixo esforgo
fisico) e o estilo de vida sobre o sono dos trabalhadores da reserva amazonica. Este
trabalho j& publicado foi o pioneiro e deu origem as bases que fundamentaram as novas

coletas de dados no campo.

O segundo artigo traz uma nova abordagem na avaliacdo do consumo alimentar
e suas relagcbes com o sono e sonoléncia de trabalhadores, envolvendo a investigacao
dos padrdes alimentares. Este manuscrito foi submetido recentemente e esta em

avaliacao pelos revisores do periodico.

O terceiro artigo traz os principais achados comparando trabalhadores rurais e
urbanos da reserva amazonica no que tange estilo de vida, sono, exposicdo a luz,

aspectos metabolicos, estado nutricional e consumo alimentar.

Ao final da tese sdo feitas as conclusdes e as principais contribuicdes do

presente estudo.
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2 INTRODUCAO

Todos 0s seres vivos possuem sistemas de temporizacdo que permitem sua
sobrevivéncia no ambiente, que por si, € marcado por ciclos, como o do dia e noite e a
mudancas nas estacbes do ano. Se ha oscilagdo ambiental, as espécies também
necessitam de uma oscilacdo, como uma capacidade de resposta antecipatoria aos
estimulos da natureza. Segundo MARQUES et al (2003), a harmonia entre esses as
oscilagdes bioldgicas e ciclos ambientais consiste na chamada adaptacdo temporal.

De acordo MARQUES e MENNA-BARRETO (2003), ritmos biolégicos sdo
modificagdes fisiologicas, sobretudo enddgenas, que ocorrem repetidamente em um

mesmo intervalo temporal.

A harmonia entre os ciclos externos (ambientais) e os ritmos endogenos
(organismos) ocorre pela chamada sincronizacdo (MOORE, 1996). Esta harmonizacéo ¢
conseguida pelo arrastamento, processo pelo qual o ritmo, gerado pelo oscilador
interno, tem sua fase e frequéncia ajustadas por um ou mais fatores ciclicos ambientais.
E gracas ao arrastamento que os ritmos end6genos se ajustam ao ciclo ambiental e passa
a se expressar com um periodo de 24 horas caracterizando-0s como ritmos circadianos
(MARQUES, et al., 2003).

Grande parte dos ritmos biologicos estd associado a um ciclo geofisico. Os
fatores geofisicos ou bidticos que promovem o arrastamento sdo chamados de zeitgeber,
que na lingua alema significa “doador de tempo” (ASCHOFF, 1960). S&o zeitgebers: o
ciclo claro/escuro, o ciclo de temperatura, variacbes ritmicas de disponibilidade de
alimento e agua, de pistas sonoras e sociais (MOORE-EDE et al, 1982). Dentre eles, 0
ciclo claro/escuro é considerado um dos mais importantes sincronizadores ambientais

envolvidos nos ajustamentos diarios do sistema circadiano humano, influenciando na
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ritmicidade da sintese de hormonios, como a melatonina e no ciclo vigilia-sono, entre
outros (WARMAN et al, 2003).

Entretanto, os ritmos bioldgicos sdo gerados endogenamente, por estruturas que
compde o chamado sistema de temporizacdo circadiana. Estas estruturas podem ser
divididas basicamente em duas partes: o oscilador central, representado pelo nicleo
supraquiasmatico (NSQ) localizado no hipotalamo e os osciladores periféricos presentes
nos tecidos e oOrgdos do organismo, como pancreas, figado, coracdo e rins

(ALBRECHT, 2004; DIBNER et al, 2010).

Diversos pesquisadores ainda discutem a relagcdo entre o oscilador central e
osciladores periféricos. Uma das teorias, proposta por DIBNER et al. (2010), é o
modelo de ‘orquestra”, no qual o oscilador central (NSQ) assume a fungdo de condutor,
de “maestro” dos demais osciladores periféricos. Estes todavia, como membros desta
orquestra, podem adaptar seus proprios estimulos externos e internos, por pistas
alimentares por exemplo, mas com a conducdo maior do NSQ baseado na principal
pista temporal, do ciclo claro-escuro.

Se, por um lado, o ciclo claro-escuro € o principal sincronizador do oscilador
central, por outro, a alimentacdo € descrita amplamente na literatura como um
sincronizador fundamental para diversos osciladores periféricos, especialmente no que
tange aos horarios de alimentacdo (DAMIOLA et al, 2000; SCHIBLER et al, 2003; WU
et al, 2010).

A seguir serdo apresentados aspectos dos ritmos biologicos relacionados a

alimentacéo.
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2.1 Ritmicidade Bioldgica e Alimentacdo: o papel da dieta como sincronizador dos
ritmos bioldgicos.

Estudos realizados com seres humanos em laboratério, por meio de
modificacbes nos horarios e composicdo das refeicdes, demonstram que diversos
hormdnios metabdlicos como a leptina, enzimas e metabdlitos exibem variacdes diarias
em resposta aos horarios das refeicdes (MORGAN et al, 2003; FOGTELOO et al,
2004).

A existéncia dos osciladores periféricos trabalhando alinhados ao oscilador
central transforma o sistema de temporizacdo interno em uma complexa rede multi-
oscilatoria, no qual a dessincronizacdo ou desalinhamento dos mesmos, estdo
relacionados a doengas como cancer, doencas cardiovasculares, depresséo, obesidade e
sindrome metabdlica (GARAULET et al, 2010; PEVET e CHALLET, 2011).

Por muitos anos, a auséncia de luz artificial impds ritmos diurnos na fisiologia e
comportamento de seres humanos, de maneira que o alimento estivesse disponivel para
consumo apenas durante o dia. Entretanto, com a industrializacdo e o advento da luz
artificial, a sociedade passou a prolongar a horas de iluminacdo e aumentar as janelas de
oportunidade para o consumo de alimentos. O estilo de vida moderno trouxe uma
perturbacdo do sistema circadiano humano em trés aspectos: o trabalho em turnos, a
exposicdo prolongada a luz artificial e padrbes alimentares ndo saudaveis/inadequados
(MATTSON et al, 2014).

No que tange aos padrdes alimentares, escopo do presente trabalho, conforme
citado anteriormente no texto, a industrializacdo levou ao consumo de alimentos com
alta densidade calorica, como acucar, grdos refinados entre outros alimentos

ultraprocessados, 0s quais passaram a ser ingeridos em pelo menos trés refeicGes
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diarias, incluindo refeicGes noturnas. A associagdo destes habitos com um estilo de vida
mais sedentério, certamente contribuiram para o atual quadro de obesidade e doencas
metabolicas na sociedade (TILLOTSON, 2004; MATTSON et al, 2014).

Pesquisas experimentais demonstram que a ingestdo de alimentos em momentos
(horérios) improprios, como o periodo diurno em roedores, pode levar a uma
dessincronizacdo circadiana, alterando as respostas do corpo na ingestdo alimentar, com
0 desenvolvimento de distrbios metabdlicos (ARBLE et al, 2010; SALGADO-
DELGADO et al, 2010). Em humanos, essa ingestdo alimentar no periodo noturno, teria
como consequéncia, o aumento do peso corporal que leva ao sobrepeso e obesidade e
culminariam em doencas metabdlicas (PEARSON, 2006; SPIEGEL et al, 2009).

GARAULET e GOMEZ-ABELLAN (2014) afirmam que estas mudancas nos
horarios do consumo de alimentos modificam a ritmicidade circadiana de diversos
horménios envolvidos no metabolismo, como por exemplo, insulina, glucagon,
adiponectina e dos mecanismos de saciedade, como leptina, grelina, que por si, podem
afetar a ingestdo e gasto energeético.

Estudos recentes em roedores evidenciaram que restricbes no tempo de
alimentos disponivel parecem ter acbes protetoras contra a obesidade, resisténcia
insulinica, esteatose hepatica e inflamacdo (ADAMOVICH et al, 2014; CHAIX et al,
2014).

Segundo ASHER e SASSONE-CORSI (2015), as evidéncias experimentais de
que os horarios das refeicbes possuem efeitos importantes no metabolismo levantam
uma nova preocupacao com relacdo as escolhas alimentares: a consideracdo ndo apenas
do valor nutricional, mas também do momento “ideal” para o consumo de alimentos,

inseridos no contexto de ritmicidade circadiana. Entretanto, sdo necessarios estudos
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conduzidos em humanos, uma vez que as evidéncias que suportam tal prerrogativa
ainda sdo escassas da literatura.

Outro aspecto evidenciado na literatura é a possivel modulacdo do conteudo
alimentar nos niveis de melatonina no organismo. A melatonina € um horménio
secretado pela glandula pineal predominantemente a noite. Tem sua secre¢do inibida
pela presenca de luz, de forma que o ciclo claro/escuro atue como principal zeitgeber e
seu ritmo seja controlado pelo NSQ, por meio da informacdo luminosa captada pela
retina (ARENDT e SKENE, 2005). Dentre as diversas funces da melatonina esta seu
papel regulador do ciclo vigilia-sono. Entretanto, s@o descritas outras acdes, como
atividade antioxidante, imunomoduladora e possivel protecdo contra alguns tipos de
cancer, como o de mama (ZAWILSKA et al, 2009; MEDIAVILLA et al, 2010;
GRANT et al, 2009).

O principal precursor para a sintese de melatonina no organismo € o triptofano,
aminoacido essencial obtido pela dieta. A restricdo deste nutriente na dieta reduz
significativamente a sintese de melatonina (ZIMMERMANN et al, 1993). Raros
estudos em humanos exploram essa relacdo, entre disponibilidade de nutrientes da dieta
e sintese deste hormdnio, entretanto PEUHKURI et al (2012) afirmam que dietas ricas
em vegetais, frutas e grdos integrais parecem ter influéncias positivas na sintese de
melatonina, porém este efeito € menor comparado ao poder do ciclo claro-escuro, para
sintese deste hormonio e seu papel regulador no ciclo vigilia-sono.

Em um estudo de laboratério sob condi¢des constantes de ciclo vigilia-sono e
ciclo regular de claro e escuro, KRAUCHI et al (2002) observaram uma associacao
entre o consumo de um refeicdo enriquecida com carboidratos pela manhd a um avanco
de fase de 1 hora no ritmo diario da temperatura corporal. Entretanto, ndo foram

observadas mudangas no ritmo da melatonina salivar. A literatura ndo apresenta dados
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consistentes em relacdo aos possiveis efeitos dos horérios das refei¢ces na secrecdo de
melatonina, uma vez que o0s ritmos de sintese da glandula pineal é guiada
exclusivamente pelo NSQ, de maneira que o estimulo fético se sobrepbe ao da
alimentacdo (MISTLBERGER e SKENE, 2005).

Neste panorama, insere-se 0 presente estudo, com a investigacdo de uma
populagdo inserida em um contexto muito peculiar, de trabalhadores de uma reserva
extrativista, em especial seringueiros, que possuem caracteristicas Unicas, como a
ingestdo alimentar em um menor nimero de refeicbes, consumo de alimentos em
horérios diferenciados, maior exposicdo a luz natural, menor exposicdo aos padrdes
alimentares promovidos pela dieta ocidental, atividades diarias integradas aos ritmos da
natureza e em relativa conformidade com o ciclo claro-escuro. Tais aspectos permitiram
uma oportunidade impar para realizacdo de uma pesquisa de campo visando verificar as
repercussdes dos horarios e do padrdo da alimentacdo em marcadores bioldgicos para
ritmicidade circadiana, como a secre¢do de melatonina e o ciclo vigilia-sono, bem como
possiveis associacdes as doencas metabolicas e obesidade na saude de individuos que
residem e trabalham na regido urbana em comparacdo aos individuos que residem e

trabalham na espaco rural, localizado na reserva extrativista.

2.2 A transicao nutricional decorrente da globalizacio e os “povos da floresta” da
regido Norte do Brasil.

Ao longo dos ultimos 50 anos, o Brasil passou por mudancas econdmicas,
historicas e culturais em funcdo do processo mundial de globalizacdo (BATISTA
FILHO e RISSIN, 2003). Dessa forma, o estilo de vida da populacdo brasileira sofreu
intensas modificaces, marcadas por alteracbes nos perfis demograficos,

epidemioldgicos, assim como na industrializacdo e urbanizagdo (MORENO, FISCHER
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e ROTENBERG, 2003). Na prética, observou-se a passagem de um periodo de atraso
econdmico e social para um momento de desenvolvimento, dentro do contexto da
civilizacdo ocidental, com modificaces importantes no acesso a habitacdo, saneamento
bésico, escolaridade, uso dos servigos de saude, migracdes da regido rural e crescimento
das cidades (MONTEIRO et al, 2000). A mudanca de uma estrutura econdémica pré-
industrial e agraria para uma industrializada e predominantemente urbana ocorrida no
pais tem intima relagio com a mudanca no perfil de morbimortalidade e
consequentemente, com processo de transicdo nutricional, caracterizada por
modificagfes no perfil das caréncias nutricionais, como o declinio da desnutricdo a
aumento da prevaléncia de sobrepeso e obesidade, comum em paises em
desenvolvimento (POPKIN, 2001; KIMANI-MURAGE et al, 2010; CUSTODIO et al

2010).

Neste contexto, observam-se as intensas modificacbes dos padrdes alimentares
dos brasileiros em virtude desse novo estilo de vida. MONTEIRO, MONDINI e
COSTA (2000), ao analisarem dados da Pesquisa de Orcamento Familiar (POF) de
areas metropolitanas brasileiras (1988-1996), destacaram o0 aumento do consumo de
gorduras saturadas e acgucares simples em todas as regides do pais em detrimento da
reducdo da ingestdo de frutas, verduras, legumes, leguminosas e dos carboidratos

complexos na dieta.

Dados recentes da POF 2008-2009 revelam que esse padrdo se manteve. Além
disso, observa-se a reducdo de alimentos considerados basicos do habito alimentar
brasileiro, como o feijdo, arroz e farinha de mandioca e uma ampliacdo da ingestdo de
alimentos processados, como refrigerantes, embutidos, biscoitos, refeicdes prontas entre

outras (IBGE, 2010).
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A substituicdo dos alimentos ricos em fibras, vitaminas e minerais por alimentos
processados (ricos em gordura, agucar e sal), associada ao sedentarismo favorecido
pelas mudancas na estrutura de trabalho e por avangos na tecnologia compdem o0s
principais fatores etiologicos do sobrepeso e obesidade entre individuos adultos no

Brasil (MINISTERIO DA SAUDE, 2006; SARTORELLI e FRANCO, 2003).

Dados de inquéritos nacionais destacam que 0 excesso de peso entre brasileiros
aumenta continuamente desde a década de 1970 e atualmente atinge metade da
populacdo. Os resultados comparativos da POF 2008-2009 e 2002-2003 indicam
aumento de 1% ao ano, de forma que o sobrepeso possa atingir dois tercos da populacéo
brasileira em dez anos (IBGE, 2010). Especificamente na regido Norte do pais, as
pesquisas de ambito nacional revelam a mesma tendéncia do aumento de sobrepeso e
obesidade, mesmo nas regides menos desenvolvidas marcadas pela persisténcia de
quadros de desnutricdo e caréncias nutricionais, como anemia ferropriva e
hipovitaminose A (IBGE, 2004; INSTITUTO NACIONAL DO CANCER, 2004 e

MINISTERIO DA SAUDE, 2009).

Entretanto, as pesquisas de abrangéncia nacional ndo abrangem a area rural da
regidao Norte, bem como populacbes residentes em regides de florestas, dado a imensa
extensao territorial da regido Amazénica. Desta forma, nota-se um vazio de informacGes
cientificas acerca das condicdes de saude e nutricdo dessas populacdes.

E sabido que embora existam sociedades que mantém o modo tradicional de
viver, a exemplo de algumas sociedades indigenas isoladas, ha um abandono massivo
por parte dos chamados “povos da floresta” das praticas de cultivo e caca em funcdo da
exposicdo dos mesmos as transformacdes socioeconbémicas e culturais, que por si,

afetam diretamente a cultura alimentar.
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Estudos comparativos entre aldeias que passaram por modificagdes culturais e
aquelas que mantém o modo nutricional, demonstram maior prevaléncia de morbidades
nutricionais nas aldeias que passaram por transicdo (SANTOS,1993; MARTINS e
MENEZES, 1994; GUGELMIM e SANTOS, 2006). Na comunidade de indios Xavante,
na regido central, observa-se uma queda no consumo de alimentos cultivados e
provenientes da caca, e aumento dos industrializados como agucar, café, farinha de
trigo, sal, refrescos em po, refrigerantes e balas. Além disso, entre os individuos adultos,
70% obtiveram um aumento de sobrepeso e obesidade, enquanto um terco das criangas
estava em quadro de desnutricdo, fatos estes que apontam para um quadro de transicao
nutricional vivido por essas comunidades (SANTOS et al, 1997; LEITE et al, 2006;
GUGELMIM e SANTOS, 2006).

Todo este processo de aculturacdo e consequentemente de transicdo alimentar,
tornam estas populacdes vulneraveis diante de problemas de ordem alimentar e
nutricionais, de grande impacto no estado de salude em geral. A partir da transicdo de
uma atividade de subsisténcia baseada no extrativismo e caca para a incorporacdo de
alimentos industrializados e migracdo para a producdo de culturas comerciais voltados
para o lucro, ocorre uma ruptura cultural, especialmente no que tange o contato da
mente, corpo e alma com a natureza, esséncia das sociedades da floresta (MOURA,
BATISTA e MOREIRA, 2010; COIMBRA e SANTQOS, 2000).

Diante do contexto supracitado, encontra-se o presente projeto, com o foco na
populacdo de seringueiros residente na Reserva Extrativista Chico Mendes, no
municipio de Xapuri, Acre. Do ponto de vista histérico, o seringueiro é o sujeito de
relevancia tanto para a construcdo do estado do Acre como para a producdo econémica
que inseriu o estado no cenario produtivo nacional. Ademais, é o portador da identidade

de trabalhador e morador da floresta e com uma organiza¢do de vida baseada em um
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forte vinculo com a natureza, do qual, supre suas necessidades basicas (PONTE e
THOMAZ JR, 2012).

A diversidade produtiva dos seringueiros e sua intima relacdo com a natureza se
expressa nas atividades extrativistas realizadas conforme os ciclos naturais, portanto
sazonais, e que por si influenciam seus habitos alimentares. Os seringueiros trabalham
durante o dia, em jornadas que se iniciam por volta das 5 horas da manhd com término
no final da tarde, tendo, de forma que a distribuicdo das refeicGes é bastante peculiar: o
desjejum é substituido por uma espécie de almoco caracterizado por alimentos de maior
densidade calérica como aipim, farofa, banana frita e cozida, fruto da pupunha, carne de
caca e café com leite, em virtude do intenso trabalho bracal a ser desempenhado na
retirada do latex no seringal.

Vivem basicamente da producdo de castanha, borracha, madeira manejada e
outros produtos da agricultura de subsisténcia (rocado) e extrativismo (ALECHANDRE
et al, 1999; SECRETARIA DO ESTADO E DO PLANEJAMENTO, 2010). Entretanto,
observa-se uma tendéncia de reducéo das atividades extrativistas em funcdo do aumento
de atividades prestacdo de servicos, especialmente a criagdo de gado e exploragédo
madeireira, na composicdo da renda familiar. Ou seja, em algumas comunidades,
iniciou-se um processo de venda da forca de trabalho, muitas vezes assalariada ou em
troca de produtos, para adquirir suprimentos como café, aclcar, 6leo de cozinha,
alimentos processados, eletrodomésticos e outras ferramentas de trabalho. Dessa
maneira, modificam-se as formas de se relacionar com o trabalho, bem como a
remuneracdo, que passa a ser regulada pelo tempo do rel6gio e ndo mais pelos ritmos
impostos pela natureza, como ocorre com atividades de caca, pesca, extracdo da
castanha e latex (NEGRET, 2010). Somado a isso, as atividades de pecuaria e extracdo

madeireira afastam o seringueiro das atividades produtivas dentro na propria colocagdo
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(unidade produtiva e familiar do seringal), como o rogado e a caga, diminuindo a
ingestdo de alimentos tradicionais podendo levar ao comprometimento do estado

nutricional e de satde dessas comunidades.

2.3 Estudos de padrdes alimentares

Conforme amplamente relatado anteriormente, mudancas no estilo de vida e
a intensa urbanizacdo da populacdo nas ultimas décadas também afetaram os habitos
alimentares. A preferéncia por alimentos processados sobre alimentos ricos em fibras e
vitaminas, juntamente com o sedentarismo e as mudancas nos horarios de sono
promovido por mudancas na estrutura do trabalho e pelos avangos tecnoldgicos,
representam os principais fatores etiologicos de sobrepeso e obesidade entre adultos
(MINISTERIO DA SAUDE, 2014; POPKIN et al, 2012; SARTORELLI ¢ FRANCO,
2003; MONTEIRO et al, 1995).

Varios estudos relatam uma associa¢ao entre a restrigdo do sono ¢ mudancas
na ingestdo alimentar, levando ao ganho de peso (CRISPIM et al, 2007; DEPNER et al,
2014; DASHTI et al, 2015). MARKWALD et al (2013) encontraram um aumento na
ingestdo de alimentos durante periodos de duragdo reduzida do sono e,
conseqilientemente, ganho de peso entre os voluntarios do estudo. Segundo os autores,
essa resposta parece ser uma adaptacdo fisioldgica do organismo para suprir a energia
necessaria devido ao maior tempo de vigilia. Além disso, quando a quantidade de sono
¢ restaurada, hd uma reducdo no consumo de energia, especialmente carboidratos e
gorduras na amostra analisada.

Evidéncias da literatura afirmam que a ingestdo de refeicdes com alto teor de
gorduras e agucares pode predispor a sonoléncia diurna excessiva. De acordo com

PANOSSIAN e VEASEY (2012), a sonoléncia induzida por alimentos poderia ser
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possivel devido a resposta hormonal e neuroenddcrina causada por este tipo de
nutriente, caractherizado por aumento de glicose, leptina, colecistocinina, pepetide Y'Y,
citoquinas inflamatodrias, reducdo de noraepinefrina e diminui¢do do sinal de vigilia
neuronal.

A andlise exclusiva da ingestdo de nutrientes, entretanto, ndo permite a
identificagdo de certas associacdes e desfechos relacionados a dieta mais especificos
(CUNHA et al, 2010). Por essa razao, decidimos investigar os padrdes alimentares, em
vez de priorizar o efeito de um Unico nutriente.

Diante desse cenario, a metodologia empregada na analise de padrdes
alimentares permite a investigagdo de relagdes plausiveis entre varidveis alimentares e
um certo numero de condi¢des de saude. As vantagens desse método residem no fato de
que a avaliagdo global da dieta habitual, em oposicdo a avaliacdo especifica de
nutrientes, ¢ a maior capacidade de prever o risco de doengas devido a varios aspectos,
como menores chances de erro devido a associagdes erroneas, confusao reduzida.
efeitos por varidveis relacionadas ao estilo de vida e por englobar interagdes complexas
e correlagdes entre nutrientes que podem alterar sua acdo de biodisponibilidade com o
organismo (JACQUES e TUCKER, 2001; ALVES et al, 2006; LENZ et al, 2009; HU,

2002).

3 HIPOTESE GERAL

Trabalhadores e moradores de da regido com maiores niveis de urbanizagdo
apresentam menor duracdo de sono, menor exposicao a luz natural, menor nivel de
atividade, bem como indicadores de saude metabdlica pior quando comparados aos

moradores da zona rural de uma mesma regido amazonica.
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4 OBJETIVOS

4.1 OBJETIVO GERAL

Avaliar o sono, ritmos biolégicos e metabolismo de trabalhadores de uma
comunidade amazonica do Acre, segundo diferentes graus de urbanizacdo das

residéncias.

4.2 OBJETIVOS ESPECIFICOS

4.2.1 Estudo 1

e Avaliar os efeitos da atividade fisica no trabalho e estilo de vida no sono de
trabalhadores com elevada e baixa/moderada demanda fisica vivendo na mesma

comunidade amazoénica de Xapuri;

4.2.2 Estudo 2

e ldentificar padrGes alimentares e sua relacdo com ritmos bioldgicos,

particularmente sono e sonoléncia em diferentes populacdes.

4.2.3 Estudo 3

e Caracterizar o grupo de rurais e 0 grupo de residentes urbanos do municipio de

Xapuri quanto aos aspectos socioecondmicos e habitos de vida;

e Avaliar o estado nutricional de residentes rurais e do grupo de residentes

urbanos do municipio de Xapuri;
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Descrever as principais diferencas no sono, exposicao a luz, niveis de atividade,
parametros metabolicos e consumo alimentar entre residentes urbanos e rurais

(seringueiros) de uma comunidade amazonica.
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5 MATERIAIS E METODOS

5.1ESTUDO 1

5.1.1 Tipo de Estudo

Trata-se de um estudo epidemioldgico transversal de abordagem quantitativa
desenvolvido pela anélise de dados secundarios provenientes do projeto A organizagao
temporal do trabalho e exposicdo a luz e suas repercussdes no ciclo vigilia-sono e

secrecdo de melatonina de trabalhadores de uma reserva extrativista amazonica ”.

5.1.2 Local do Estudo

O estudo foi conduzido na cidade de Xapuri/Acre. O municipio localiza-se a
sudoeste do estado do Acre (Latitude — S 10°, 39°, 06°’; Longitude — O 68°, 30°, 16”"),

na mesorregido do Vale do Acre, regional do Alto Acre.

O povoado surgiu logo depois de Volta da Empresa (Rio Branco), no ano de
1883, em um local estratégico na confluéncia do rio Xapuri com o rio Acre. A
localidade tornou-se um dos principais entrepostos comerciais do Acre no Ciclo da
Borracha. Durante o periodo da Revolugdo Acreana, Xapuri foi ocupada por autoridades
bolivianas que passaram a chama-la de Mariscal Sucre. Oficialmente, Xapuri tornou-se
um municipio em 22 de marco de 1904 e, atualmente, 16.091 habitantes ocupam uma
area de 5.347,446 km?, sendo 5.761 habitantes da area rural e 10.330 da area urbana

(IBGE, 2010).

Vale ressaltar que grande parte da extensdo territorial do municipio de Xapuri
pertence a Reserva Extrativista Chico Mendes, que também compreende areas de outros

municipios como Rio Branco, Brasiléia, Assis Brasil, Sena-Madureira e Capixaba. A
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reserva foi criada pelo Decreto n® 99.144 de 12 de marco de 1990, com uma area de
931.062 hectares, sendo categorizada como uma Unidade de Conservacdo de Uso
Sustentavel, com uma populacéo estimada de 9.000 pessoas distribuidas em 48 seringais
com 1.100 colocagdes (unidade produtiva e familiar de um seringal) (ALECHANDRE
et al., 1999). Segundo o Plano de Manejo de 2006, sdo quase 2000 familias organizadas

em 15 associacOes, 5 cooperativas e 54 nlcleos de base (IBAMA, 2006)
5.1.3 Amostra

A populacdo do estudo foi constituida por 340 seringueiros moradores da
Reserva Extrativista Chico Mendes e 148 trabalhadores da fabrica de preservativos

masculinos de Xapuri.
5.1.4 Execucéo do Estudo

A coleta foi realizada no periodo de setembro a novembro de 2011. Foram
analisados dados referentes as caracteristicas sociodemograficas, medidas
antropometricas, habitos de vida, caracteristicas do sono e morbidades referidas da

populacéo.
5.1.5 Instrumentos de coleta de dados

Detalhes dos instrumentos utilizados para a coleta podem ser vistos na se¢do 5.1

da presente tese.
5.1.6 Aspectos éticos

Os aspectos éticos foram baseados na normatizacdo do Conselho Nacional de
Saude em sua Resolucéo n° 196 de 10 de Outubro de 1996 (BRASIL, 1996). O projeto

foi devidamente aprovado pelo Comité de Etica da Faculdade de Satde Puablica da USP
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(protocolo n°2273) e todos os participantes assinaram o termo de consentimento livre e

esclarecido.

5.1.7 Analises Estatisticas

Detalhes das analises estatisticas empregadas podem ser vistas na se¢do 5.1 da

presente tese.

5.1.8 Financiamento do estudo

O presente estudo foi financiado pelo Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico/CNPq - Edital Universal processo nimero 471085/2010-3;
Fundacdo de Amparo a Pesquisa do Estado de S&o Paulo/FAPESP - Auxilio Regular a
Pesquisa processo numero 2011/19563-0; e pela Fundagéo de Tecnologia do Estado do
Acre/[FUNTAC - Programa de Formacdo de Pesquisas Locais Modalidade: Apoio a

Projetos de Pesquisa processo numero 7526180171/2011.

5.2 ESTUDO 2

5.2.1 Tipo de Estudo

Trata-se de um estudo transversal de abordagem quantitativa desenvolvido pela
analise de dados secundarios provenientes do projeto Sonoléncia e consumo de

carboidratos entre motoristas de caminhao ”.

5.2.2 Local do Estudo

O estudo foi realizado em uma empresa transportadora localizada na zona norte

do municipio de Séo Paulo.

5.2.3 Populacédo e Amostra
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Dos 248 motoristas contratados, 110 compreendiam motoristas urbanos,
responsaveis pelas entregas e coletas de mercadorias apenas na regido metropolitana; 98
motoristas carreteiros, responsaveis por entregas no interior do estado e interestaduais
em carretas; 24 motoristas manobristas alocados no patio da empresa; 16 motoristas bi-
trem (carretas com duas carrocerias), responsaveis por entregas interestaduais.

Dos 120 motoristas sorteados inicialmente, 71 individuos aceitaram participar da
pesquisa e responder ao questionario. Devido a perdas da amostra o nimero final de
participantes nesta etapa foi de 52. Para mais detalhes checar secdo 6.2 da tese.

5.2.4 Execucdo do Estudo

A coleta dos dados do projeto pioneiro foi executada entre maio e setembro de
2012. Foi desenvolvido por meio da analise de dados alimentares de recordatorio de 24

horas, antropomeétricos, relacionados ao sono e sonoléncia de motoristas de caminh&o.
5.2.5 Instrumentos de coleta de dados

Detalhes dos instrumentos utilizados para a coleta podem ser vistos na se¢éo 6.2

da presente tese.
5.2.6 Aspectos éticos

A pesquisa recebeu aprovacdo do Comité de Etica em Pesquisa da Faculdade
de Saude Publica da Universidade de Sao Paulo (FSP/USP), numero 2313/2012. Todos

participantes assinaram o termo de consentimento livre e esclarecido.
5.2.7 Anélises Estatisticas

Detalhes das analises estatisticas empregadas podem ser vistas na secao 6.2 da

presente tese.
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5.2.8 Financiamento do estudo
O projeto ndo recebeu investimentos de agéncias de fomento.
5.3 ESTUDO 3
5.3.1 Tipo de Estudo

A presente pesquisa consistiu em um estudo observacional e quantitativo
desenvolvido por meio de coleta e analise de dados alimentares, antropométricos,

variaveis bioldgicas, relacionados ao sono e aos habitos de vida.

5.3.2 Local do Estudo

O estudo foi conduzido na cidade de Xapuri/Acre, conforme previamente
descrito na se¢do 5.1.2 da presente tese.

5.3.3 Populacéo e Amostra

A populacdo do estudo foi constituida por seringueiros, residentes na parte da
reserva extrativista de Chico Mendes localizada no municipio de Xapuri e moradores da

regido urbana da mesma cidade.

Foram estimados para o estudo 51 individuos que morassem e trabalhassem na
parte urbana da cidade de Xapuri (urbanos) e 51 seringueiros (rurais) da reserva
Extrativista Chico Mendes, os quabhis integram a cooperativa de extracdo de latex,
totalizando uma amostra de 102 participantes do estudo. O calculo do tamanho da
amostra foi estimado pelo software G*Power 3.1.6, com tamanho de efeito de amostra
de 0,50, nivel de significancia de 5% e poder estatistico de 80% (UNIVERSIDADE DE

DUSSELDORF, 2013).
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A amostra final de participantes foi de 42 voluntarios, sendo 22 rurais e 20
urbanos. O namero reduzido da amostra em comparacao ao planejamento inicial
justifica-se pela desisténcia de alguns participantes recrutados (n=8) e também pela
dificuldade de obter auxilios e recursos financeiros para custear uma coleta de dados na
zona rural no Norte do pais. Trata-se de um trabalho de campo que exige custos mais
elevados para transporte da equipe de pesquisa, bem como transporte adequado de
material biologico até a capital e posteriormente até Sao Paulo (no caso das amostras de
saliva).

Diante das dificuldades de financiamento agravados pela crise financeira e corte
de gastos em pesquisa no pais, optou-se por encerrar os ciclos de novas coletas, de
forma a garantir tempo habil para a analise dos dados coletados no prazo estipulado pelo
doutorado da pesquisadora principal.

Os criterios de inclusdo para moradores da regido urbana eram: ser do sexo
masculino, residir e trabalhar na cidade, ter horarios de trabalho diurnos e ter o ensino
fundamental | (até 42 série) completo. Para critérios de exclusdo do mesmo grupo foram
definidos: ser do sexo feminino, iletrado, trabalhar em turnos e/ou periodo noturno e

apresentar distarbios de sono.

Para moradores da reserva extrativista, os critérios de inclusdo eram: ser
seringueiro e, portanto, residir e trabalhar na reserva extrativista. Serdo excluidos do
grupo individuos do sexo feminino, que ndo possuem luz elétrica na residéncia e que

apresentavam algum disturbio de sono.

5.3.4 Execucéo do Estudo

A coleta de dados do projeto ocorreu em 2015 e 2016, conforme a descrigao detalhada a

seguir.
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e Coleta 2015

A coleta ocorreu entre setembro e outubro de 2015 e foi o primeiro momento
para execucao da pesquisa de campo propriamente dita. Além da pesquisadora
principal, participaram da equipe de pesquisa uma aluna de doutorado Universidade de
Surrey na Inglaterra (cooperacao entre 0s grupos de pesquisa), uma professora da
Universidade Federal do Acre (cooperagao entre grupos de pesquisa), um médico e
professor da Universidade Federal do Acre, dois alunos de graduacao do Instituto
Federal do Acre (pesquisadores voluntarios), um técnico de enfermagem
disponibilizado pela secretaria municipal de saude de Xapuri e um motorista para o
transporte (quando necessario).

A primeira semana foi voltada para a busca ativa de participantes residentes na
cidade e na zona rural (reserva extrativista Chico Mendes). Como estratégia foram
contatados orgaos publicos, secretaria de educagao, sindicatos dos professores a também
moradores da cidade trabalhavam na prestagao de servigos. Dessa forma, apos
recrutamento, 11 voluntarios do sexo masculino aceitaram participar do estudo.

Como estratégia de recrutamento dos participantes da zona rural foi contatada a
associagao de seringueiros com sede na cidade, que permitiu um mapeamento dos
moradores da zona rural que atuassem tanto extragao do latex, coleta da castanha quanto
na agricultura de subsistencia.

A partir deste contato foram feitas incursoes pela reserva extrativista, ao longo
das propriedades rurais, para recrutamento dos participantes. Ao final, aceitaram
participar da pesquisa 8 voluntarios rurais do sexo masculino. Destaca-se que para a
realizacao dessas incursoes na reserva foi necessario o aluguel de caminhonete com
tragao e a contratagao de motorista experiente nas estradas de terra da regiao, para

acessar os locais mais distantes.
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A coleta dos dados seguiu 0 mesmo protocolo para ambos os grupos (rurais e
urbanos) e consistiu em:

1) Aferigao das medidas antropométricas, entrega de actimetros e protocolos de
atividades diarias para coleta dos dados de sono e coleta dos dados cadastrais na
primeira visita de recrutamento;

2) 12 coleta de saliva na primeira segunda-feira das 16:30h até 20:00h. Durante este
encontro eram feitas as entrevistas com 0s questionarios estruturados bem como a
aplicacao dos recordatorios alimentares de 24h referentes ao consumo do final de
semana (1 dia);

3) 2% coleta de saliva no sabado seguinte, das 16:30h até 20:00h. Durante este encontro
eram aplicados os recordatorios alimentares de 24h referentes ao consumo da semana de
trabalho (2 dias). Além disso, 3 horas antes do inicio da coleta o médico da equipe fazia
o atendimento clinico dos participantes da pesquisa e de suas familias, fazendo
encaminhamentos ao posto de saude do municipio quando necessario;

4) Ultimo encontro: coleta de sangue para avaliacio dos parametros bioquimicos e
entrega dos actimetros e protocolos de atividades diarias. Este encontro ocorria na terga-
feira apos final de semana de coleta de saliva, na parte da manha, de forma a garantir o
jejum necessario para coleta de sangue.

Na cidade o esquema de coletas seguia 0 mesmo padrao, com excec¢ao do
horario de inicio da coleta de saliva que tinha inicio as 18:00h e era finalizado as
22:00h, uma vez que os estudos indicam que moradores de cidades iniciam sua secre¢ao
de melatonina mais tarde quando comparados aos rurais.

Para que nao ocorresse a supressao de melatonina pela luz, os sujeitos
permaneceram penumbra durante todo o periodo de coleta. Os individuos

permaneceram em um ambiente cuja iluminac¢ao nao ultrapassava 50 lux. As amostras
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foram coletadas em intervalos regulares de 30 minutos, totalizando 9 amostras coletadas
para cada participante.

Cabe salientar que os participantes foram orientados a nao fumar, nao ingerir
bebidas (exceto agua) e alimentos pelo menos 15 minutos antes de cada coleta. Alem
disso, foram orientados a nao realizar tratamento dentario nas 24 horas prévias a coleta.

Com relagao a coleta de dados de sono, 0s actimetros (Cambridge®) utilizados
em campo foram devidamente calibrados para a obtencao de registros dos niveis de
atividades em intervalos de 1 minuto por 10 dias, conforme protocolo planejado.

e Coleta 2016

A segunda coleta ocorreu entre julho e agosto de 2016 e teve por objetivo
aumentar o numero de participantes da amostra. Compos a equipe de pesquisa local
nessa etapa a doutoranda responsavel pelo projeto, uma professora da Universidade
Federal do Acre (cooperacao entre grupos de pesquisa), um meédico e professor da
Universidade Federal do Acre, dois alunos de graduagao do Instituto Federal do Acre
(pesquisadores voluntarios), um técnico de enfermagem disponibilizado pela secretaria
municipal de saude de Xapuri e um motorista para o transporte (quando necessario).
Todo o protocolo de coleta descrito anteriormente relacionado a primeira etapa foi
executado novamente. Os actimetros utilizados nesta etapa foram da marca Condor.

Ao final, participaram desta etapa 14 voluntarios da zona rural e 9 voluntarios residentes
da zona urbana.

5.3.5 Instrumentos de coleta de dados

Questionario sociodemografico e de habitos de vida

Foi utilizado um questionario para coletar dados referentes aos aspectos

sociodemograficos (idade, sexo, renda, escolaridade, estado conjugal, niamero de
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pessoas na residéncia, presenca de filhos menores de 18 anos, renda mensal, ingestdo de
bebida alcodlica e fumo) e hébitos de vida (atividade fisica, fumo e ingestdo de alcool)

(ANEXO ).

Consumo Alimentar

Para a avaliacdo do consumo alimentar foi utilizado o recordatério alimentar de
24 horas (R24h), um instrumento que permite quantificar o consumo de alimentos nas
24 horas do dia anterior a entrevista, durante 3 dias: 2 dias de trabalho e 1 dia de folga

(ANEXO ).

Como vantagens do método podem ser citadas a facil e rapida aplicacdo, mesmo
em populagdes ndo alfabetizadas, menor influéncia sobre o comportamento alimentar e
a recordacdo do consumo alimentar recente que por si, diminui o viés da memdria
(COSTA et al, 2006). Todavia, a aplicagdo de um Unico recordatorio ndo corresponde a
ingestdo habitual do entrevistado, devido a chamada variabilidade intrapessoal, que
consistem em flutuacGes alimentares diarias, influenciadas pela sazonalidade, dia da
semana, aspectos socioculturais, econémicos e ecoldgicos (MARIMOTO et al, 2011;

HOFFMANN et al, 2002).

Os dados do consumo alimentar coletados por R24h foram previamente
checados quanto a qualidade das informagoes. Foi realizada uma quantificagao
padronizada (critica) dos alimentos e bebidas em gramas, miligramas e mililitros. A
critica dos recordatorios foi embasada em livros de conversao de medidas caseiras em

padrao (PINHEIRO et al., 2008; FISBERG e MARCHIONI, 2014).

Posteriormente a etapa de critica, os dados foram digitados e convertidos em

energia e nutrientes pelo uso do software Nutrition Data System for Research version
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2007 (NUTRITION COORDINATING CENTER, UNIVERSITY OF MINNESOTA,
2007), que apresenta como principal base de dados a tabela norte-americana do United
States Department of Agriculture. Alimentos e preparagdes tipicamente brasileiras que
ndo constavam no programa tiveram seus valores nutritivos inseridos de acordo com
informacGes da tabela nacional (TACO).

Todas as atividades de checagem dos dados, quantificacao padronizada dos
alimentos e a atual digitacao dos dados no software foram executadas por uma
académica de Nutricao da Faculdade de Saude Publica da USP, bolsista de iniciagao
cientifica PIBIC, sob a orientacao e auxilio da doutoranda.

Antropometria

As medidas antropométricas foram realizadas por pesquisadores, devidamente
treinados para coletar dados de massa corporal (em Kg), estatura (em metros) e

circunferéncia da cintura, conforme técnica e instrumentos abaixo relacionados:

1. Massa corporal (M) — os individuos foram aferidos em balancas digitais (Tanita
BC543®) com capacidade para 150 Kg e precisdo de 0,1 Kg. Os individuos foram
convidados a subirem na balanca, descal¢os, com o minimo de roupas possivel e

apos esvaziarem a bexiga.

2. Estatura (E) — Os participantes foram medidos descalgos em estadidmetro (Sanny
ES 2060) com precisdo de 0,5 cm. Os individuos foram orientados a estarem em
posicao ereta, bracos estendidos ao longo do corpo e olhar fixado em um ponto no

horizonte.

3. Circunferéncia da Cintura (CC) - Foi utilizada uma fita métrica inextensivel de 1

cm de largura, em dupla medicdo para todas as medigOes. Para afericdo, o
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examinado permaneceu de pé, ereto, sem camisa, com 0s bragos estendidos ao longo
do corpo e os pés juntos. A fita foi posicionada na cintura natural ou na menor

curvatura localizada entre o Gltimo arco costal e a crista iliaca.

Foi adotado o indice de massa corporal (IMC = P/A 2), recomendado pela
Organizacdo Mundial de Saude (WHO, 2000), para avaliacdo do estado nutricional da
populacdo do estudo. O IMC foi categorizado de acordo com as preposi¢cdes da WHO
(2000), sendo utilizados os seguintes pontos de corte para a classificacdo dos
individuos: baixo peso (IMC <18); eutrofia > 18,5 e < 25; sobrepeso > 25 e < 30;
obesidade > 30. Como informac¢Ges complementares ao diagnostico de obesidade na
populacdo foram utilizados os pontos de corte para circunferéncia da cintura (CC)
proposta pela Sociedade Brasileira de Cardiologia (2013), que define como risco para
morbidades metabolicas, portanto obesidade abdominal para CC > 90 cm em homens.
Para a afericao das medidas indice de gordura corporal, indice de gordura visceral,
idade metabolica foram utilizados os valores fornecidos pela balanca digital da marca

Tanita® modelo BC 543.

Ciclo Sono-Vigilia

Para avaliacdo do ciclo sono-vigilia foram utilizados actimetros (Cambridge e
Condor) devidamente calibrados para a obtencdo de registros dos niveis de atividades
em intervalos de 1 minuto por 10 dias.

A actimetria € um método pratico e simples de monitoramento da atividade
motora geral e que permite estimar o periodo de sono e vigilia de cada individuo pelo

auxilio de um algoritmo (ANCOLI-ISRAEL et al, 2003; LEMKE et al, 2001).

O actimetro é um equipamento que atua como um acelerdmetro que estima a

frequéncia de movimentos. Possui um cristal pizoelétrico, que atua semelhante a um
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sensor bilaminado, cuja voltagem é proporcional a mudanca de dire¢cdo do movimento,
de forma que cada movimento gera uma voltagem especifica. Este sinal € comparado a
uma voltagem de referéncia e depois transformado em uma representacdo digital,
composta por agrupamentos em intervalos de um minuto constantes armazenados na

memoria do aparelho.

O protocolo de atividades diarias consistiu em uma grade horéria de 24 horas e
dividida em intervalos de 15 minutos, possui informacdes acerca do inicio e término de
todos os episddios de sono, despertar, alimentacdo, lazer e exposicdo a luz natural,
auxiliando como complemento das informagGes obtidas pela actimetria (ANEXO I11).

Os dados brutos do equipamento foram verificados e corrigidos quanto a
quaisquer inconsistencias conforme as informagoes contidas nos protocolos de

atividades e posterior edigao no software Philips Respironics®.

Apos essa etapa foi gerado um actograma individual para cada participante do
estudo, no qual era possivel identificar os episodios de sono (marcagao em verde claro),
exposi¢ao a luz (linhas amarelas) e periodos de atividade (linhas pretas). As marcagoes
em azul escuro correspondem a periodos descartados da analise no qual o equipamento

nao foi utilizado (Figura 1).
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Figura 1. Exempllo de um actograma editado no software Philips Respironiés@. Suécia,
2017.

Apos a edicao de todos os actogramas foi possivel estimar as variaveis
relacionadas ao sono principal para dias de trabalho e folga. As variaveis analisadas
foram: horario de inicio do sono (sleep onset), horario do fim do sono (wake up time),
duragao do sono (sleep length), e meia fase do sono (midsleep) calculada pela soma do
horario de inicio do sono com duragao total do sono dividido por 2.

Variaveis Bioldgicas
Parametros Bioquimicos

Foram realizados exames bioquimicos por coleta de amostra de sangue por
enfermeiro devidamente treinado, com o participante em jejum de 8 horas. Os exames
analisados no presente estudo foram: glicemia de jejum, insulina de jejum, triglicérides,
colesterol total e fragdes. As amostras de sangue coletadas foram transportadas sob

refrigeragao para analise por laboratorio autorizado em Rio Branco.
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Melatonina Salivar (Dim Light Melatonin Onset- DLMO)

A secrecdo desse hormonio é minimamente afetada ou mascarada por outros ritmos
circadianos como o ciclo vigilia/sono, temperatura corporal e cortisol. Outra vantagem
desse marcador € que a concentracdo sérica de melatonina pode ser determinada com
alto grau de resolucgdo, especialmente seu inicio diario (SACK et al. 1992; SKENE e
ARENDT, 2006).

Para que ndo ocorresse a supressdo de melatonina pela luz, os sujeitos
permaneceram sob dim light (penumbra) durante todo o periodo em que as amostras
foram coletadas. As coletas foram realizadas separadamente em cada grupo (rurais e
urbanos). As amostras foram em intervalos regulares de 30 minutos, durante dois dias
ndo consecutivos (trabalho e folga).

A melatonina foi mensurada na saliva, segundo orientacbes do consenso
estabelecido em 2005 em Workshop da Associated Professional Sleep Societies
(BENLOUCIF, 2008). Para a obtencdo da amostra, os trabalhadores depositaram a
saliva em um tubo de poliéster (tubo tipo Falcon de 15ml) que foram congeladas e
posteriormente armazenadas em um refrigerador a uma temperatura de -20°Celsius. As
amostras de melatonina salivar foram enviadas para Sdo Paulo para analise, segundo o
método Enzyme-Linked Immuno Sorbent Assay (ELISA).

Convém ressaltar que o segundo lote de amostras coletadas em 2016 ndo puderam
ser analisadas a tempo para a utilizacdo dos resultados nos manuscritos apresentados
neste trabalho. Os mesmos serdo utilizados na elaboracdo de outro manuscrito posterior

a publicacdo da tese.
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5.3.6 Aspectos Eticos

Conforme a normatiza¢do do Conselho Nacional de Saude em sua Resolucao n®
466 de 12 de dezembro de 2012 (BRASIL, 2012) o projeto foi aprovado pelo Comité de
Etica em Pesquisa (COEP) da Faculdade de Satde Publica da Universidade de S&o
Paulo (FSP/USP) (CAAE: 44860515.0.0000.5421). Alem disso, os participantes
voluntarios, ap6s serem esclarecidos sobre 0s objetivos da pesquisa, assinaram o Termo

de Consentimento Livre e Esclarecido previamente aprovado pelo COEP da FSP/USP.

5.3.7 Analises Estatisticas

A distribuicao das variaveis foi avaliada pelo teste de Shapiro Wilk. O teste Exato
de Fisher foi utilizado para verificar as associagoes entre as variaveis categoricas a
seguir: estado conjugal, escolaridade, presenca de filhos menores de 18 anos, ingestao
de alcool, fumo, atividade fisica, IMC, CC, glicose de jejum, triglicérides, colesterol
total, LDL-colesterol e HDL-colesterol.

Foi realizado teste t de Student (e seu equivalente nao paramétrico) para amostras
independentes de forma a comparar dados entre os dois grupos estudados (urbanos e
rurais) para as seguintes variaveis: idade, IMC, CC, indice de gordura corporal, indice
de gordura visceral, massa muscular, idade metabolica, glicose de jejum, insulina de
jejum, triglicérides, colesterol total, LDL-colesterol, HDL-colesterol.

Foram executados testes de correlacdo de Spearman entre as variaveis social
jetlag, midsleep (MSFc), IMC e a ingestdo de energia (Kcal) dos participantes rurais e
urbanos. Para todas as analises estatisticas foi utilizado o software STATA 14 (Stata

Corporation, College Station, TX, USA).
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5.3.8 Financiamento do Estudo

O custeio da coleta de dados foi financiado pela cooperagao entre o grupo de
pesquisa da Universidade de Sao Paulo, Universidade Federal do Acre e Universidade
de Surrey na Inglaterra.

A parceria entre o grupo de pesquisa a qual a doutoranda pertence e a
Universidade de Surrey na Inglaterra sob a coordenagao da Profa Dra. Debra Jean Skene
permitiu a realizagao da primeira etapa da coleta de dados em 2015. Foram custeadas as
passagens areas dos pesquisadores envolvidos, diarias, carro de transporte e pagamento
dos exames bioquimicos dos participantes da pesquisa.

A colaboragao com a Universidade Federal do Acre (UFAC), através do projeto
“Saude das populagoes tradicionais da Amazonia e populacoes em situacao de
vulnerabilidade social” (Edital PPSUS/FAPAC - Projeto no: EFP_00011906) sob a
coordenacao da Profa Dra Suleima Pedroza Vasconcelos viabilizou em 2016 a segunda
visita da doutoranda para a coleta de novos dados entre populagoes rurais e urbanas na
regiao, juntamente com a equipe de pesquisa local.

Posteriormente, a partir de fevereiro de 2017, a pesquisa passou a contar com 0 apoio
financeiro do Auxilio Regular FAPESP (Processo no 2016/11155-3) por integrar parte
do projeto “Saude, alimentagao e estilo de vida de seringueiros e trabalhadores diurnos
e Noturnos que vivem em ambientes urbanos”, com a coordenacao da Profa Claudia

Roberta de Castro Moreno.

5.3.9 Estagio Sanduiche
A pesquisadora foi contemplada com uma Bolsa de Estagio Sanduiche pelo
programa de cooperaca0 CAPES/STINT (Processo no 99999.000303/2016-00). O

estagio foi desenvolvido no Stress Research Institute na Universidade de Estocolmo, na
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Suécia, sob a orientagao do Prof. Dr. Arne Lowden, de dezembro de 2016 a abril de
2017.

Durante os quatro meses de estagio foram organizados os bancos de dados
referentes aos dados de sono, luz e atividade coletados por actimetria. Apos a edicao e
categorizacao dos dados em software apropriado disponibilizado pelo laboratorio de
sono da instituicao, foram realizadas as primeiras analises inferenciais, bem como uma
analise comparativa entre grupos trabalhadores rurais e urbanos da amostra, incluindo

também variaveis sociodemograficas, antropométricas e parametros bioquimicos.
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6 RESULTADOS E DISCUSSAO
6.1 Artigo 01 - Effects of physical activity at work and life-style on sleep
in workers from an Amazoniam Extractivist Reserve (Publicado no

periddico Sleep Science).

Nesta secdo apresentamos 0 primeiro manuscrito produzido com dados
coletados na comunidade amazdnica. Nele podemos identificar quais os efeitos do tipo
de trabalho no que tange ao grau do esforco fisico bem como o estilo de vida em relacéo

ao sono dos trabalhadores.

Effects of physical activity at work and life-style on sleep in workers from an

Amazonian Extractivist Reserve.
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Abstract

Background: Physical activity has been recommended as a strategy for improving sleep.
Nevertheless, physical effort at work might be not the ideal type of activity to promote
sleep quality. Aim: The aim of this study was to evaluate the effects of type of job (low
versus high physical effort) and life-style on sleep of workers from an Amazonian
Extractivist Reserve, Brazil. Methods: A cross-sectional study of 148 low physical
activity (factory workers) and 340 high physical activity (rubber tappers) was conducted
between September and November 2011. The workers filled out questionnaires
collecting data on demographics (sex, age, occupation, marital status and children),
health (reported morbidities, sleep disturbances, musculoskeletal pain and body mass
index) and life-style (smoking, alcohol use and practice of leisure-time physical
activity). Logistic regression models were applied with the presence of sleep
disturbances as the primary outcome variable. Results: The prevalence of sleep
disturbances among factory workers and rubber tappers was 15.5% and 27.9%,
respectively. The following independent variables of the analysis were selected based
on a univariate model (p<0.20): sex, age, marital status, work type, smoking,
morbidities and musculoskeletal pain. The predictors for sleep disturbances were type
of job (high physical effort); sex (female); age (> 40 years), and having musculoskeletal
pain (> 5 symptoms). Conclusion: Rubber tapper work, owing to greater physical effort,
pain and musculoskeletal fatigue, was associated with sleep disturbances. Being female
and older than 40 years were also predictors of poor sleep. In short, these findings
suggest that demanding physical exertion at work may not improve sleep quality.

Keywords: sleep disturbances, work, life style, musculoskeletal pain, physical activity.
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Introduction

In recent years, sleep disturbances have been extensively reported in the
literature, affecting all age groups. Numerous studies have reported a high prevalence of
sleep problems in the general population with rates varying between 10-48% [1-4]. In
Brazil, studies carried out in Sdo Paulo city identified a prevalence of objective
insomnia of 32% [5]. Moreover, it was found a marked increase in sleep-related

complaints, such as difficulties initiating and maintaining sleep [6].

Sleep deprivation negatively impacts quality of life, affecting the health of the
population, and is associated with increased overweight and obesity, higher risk of
cardiac and metabolic diseases, as well as greater risk of accidents in the workplace and
higher health costs [7-9]. Studies have highlighted the practice of physical exercise as a
factor that can enhance sleep quality and duration and reduce the prevalence of sleep
disorders [10-12]. However, it has been suggested that not all physical activities
improve sleep quality. Highly intense physical activity may have a negative effect on
sleep when it is work-related. Geroldi et al. [13] reported that individuals with an
occupational history of low physical effort exhibited better sleep quality compared to
workers with physically demanding jobs. These findings suggest that physical activity is
a way of improving sleep quality, provided these activities are moderate and taken

during leisure rather than demanding and work-related.

Brazil has undergone an intense restructuring of the production chain involving
the replacement of human labor by mechanized and technology-based work, where this
has had a major impact on the lives of the population. These changes in the work sphere

have led to shifts in the epidemiologic profile of the workers, with the emergence of
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new risks to health, such as an increase in neuromuscular diseases, psychosocial
problems, among other health issues [14]. Nevertheless, few studies have explored the
possible effects of changes in the physical characteristics of work, activity and life-style
on sleep quality of workers, particularly in rural regions of the country. In this context,
two occupational categories were investigated in this study: 1) rubber tappers, who
work in an activity with high physical demand; 2) workers from a factory, who work in

activities with low or moderate physical activity.

Rubber tappers are forest workers and dwellers living closely with nature and
from which they derive their basic needs. Thus, rubber tappers live off brazil nuts,
rubber and sustainable lumber and other subsistence-based agriculture (small scale
farming) and extractivism (hunting and fishing) [15]. The daily working life of rubber
tappers entails vigorous physical activity involving long treks carrying the material
collected (latex, Brazil nuts) and substantial expenditure of energy. Fishing, hunting,
playing football and meeting friends were some of the leisure activities observed among
rubber tappers. By contrast, factory workers perform more static repetitive activities
involving long periods standing and have access to electronic devices (television sets,
computers etc.) as a form of leisure, factors that reduce their overall energy expenditure

in their daily lives.

The aim of the present study was to assess the effects of physical activity at
work and life-style on sleep of workers with high and low/moderate physical demands

living on the same Amazonian Extractivist Reserve.
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Methods

A cross-sectional study of a typical rural population represented by a group of
rubber tappers with known high physical workload was undertaken. Another group
from a similar cultural background and state of Brazil were represented by factory
workers with low or moderate physical workload living in a small town (also in the
Amazonian Extractivist Reserve). Thus, the population comprising rubber tappers from
the Amazon forest and factory workers of a rubber factory (where the latex was refined
into rubber for commercial processing) located in Xapuri, Acre state. The study was

carried out between September and November 2011 (Figure 1) [16].

Marechal Sena
Thaumaturgo ' g : Madureira

Fig. 1 Map of Acre state and location of the Chico Mendes Extractivist Reserve
(RESEX). Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Nao
Renovaveis [IBAMA], 2006.
Sample characteristic

At the time of the study, 712 rubber tappers were registered at the factory as
suppliers of latex. However, during the period of data collection, only 398 rubber

tappers had active registrations, i.e. were effectively supplying the raw material. Of this

total, 340 workers were interviewed at the places in the forest where the cooperative
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collects the latex. The remaining workers could not be contacted, mainly owing to
difficulties accessing the rubber plantations during the rainy season. The number of
rubber tappers interviewed represented 85.4% of the target population of 14 rubber

plantations, thereby ensuring representativeness of the sample.

In addition, 160 workers at the cited factory were included, 148 (92.5%) of
whom were interviewed. The workers were drawn from the following sectors: packing,
electrical testing, maintenance, production, administration and cleaning. Besides the
rubber tappers, only the administrative personal used to work in permanent day shift.

All the other categories had to work in a rotating shift work.

All interviews took place at the factory during work hours at a venue which
provided comfort and privacy. Therefore, the sample is representative and accurately
reflect the characteristics of the population studied (Table 1) [17].

Table. 1 Shift type and working times of study participants (n=488).

Type of work AE\I/Fi)ccj)a(:jee* Sector Shift type Work hours n

Electrical 14:00 — 23:00h

Urban (factory) Moderate testing and Rotating 06:00 — 15:00h 70
packing 22:00 —07:00h

Urban (factory) Moderate Production Rotating (1)288 : (1)2882 10

Urban (factory) Moderate Maintenance Rotating gggg : (Z)gggﬂ 11

Urban (factory) Low Administrative Diurnal 08:00 — 18:00h 46

Urban (factory) Moderate Cleaning Rotating (1)288 : ;gggﬂ 11

Rural (rubber tapper) High Extractivism Diurnal 05:00 — 17:00h 340

*Classification by metabolic rate according to Brazilian Bylaws n°15 (BRASIL, 1978).
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Variables

Data on sociodemographic characteristics, anthropometry (body mass and
height), life-style, sleep, self reported morbidities, musculoskeletal pain and occupation

type were reported by the workers.

Sociodemographic data, life habits and morbidity

The following sociodemographic aspects were included: age, sex, marital status
and presence of children at home. The variables related to life-style were: smoking,

alcohol use and practice of physical exercise outside work hours.

The information on practice of physical exercise was collected through the
following questions: “Do you practice physical exercise during your free time?” (No;
yes); “If yes, which exercises?” and “How many times a week?” (once a week, 2-3

times a week and over 3 times a week).

In order to identify the frequency of morbidities, the items from the Work
Ability Index (WAI) questionnaire [18,19] were included, collecting information on the

occurrence of clinician-diagnosed diseases in the past 12 months.

Karolinska Sleep Questionnaire

The Karolinska Sleep Questionnaire (KSQ) was used to assess sleep
disturbances reported by the workers over the past six months. The KSQ contains 15
questions on sleep problems covering three dimensions: sleep disturbances; fatigue/non-
restorative sleep and waking difficulties. This KSQ is a Likert type scale containing five
responses alternatives ranging from 1 to 5 with verbal anchors (never, rarely,

sometimes, frequently and always) [20]. Each dimension was categorized after
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classification as “yes” for frequently/always or “no” for never/rarely/never. In this study
we analyzed sleep disturbances, which were comprised difficulties initiating asleep;
waking several times and difficulty getting back to sleep; too early final waking;

disturbed sleep.

The internal reliability of the instrument in this study was 0.81 according to

Cronbach’s Alpha.

Nordic Questionnaire for the Analysis of Musculoskeletal Symptoms

The Nordic Questionnaire was used to assess musculoskeletal pain [21]. This
questionnaire comprises questions on work-related musculoskeletal pain/discomfort
reported over the previous 12-month period. The general questionnaire assesses the
following body regions: neck, shoulder, upper part of the back, lower part of the back,
knuckles and hands, hips and thighs, knees, ankles and feet. The internal reliability of
the questionnaire was tested using Cronbach’s Alpha, yielding 0.93 in the present study.
The figure of a human being highlighting parts of body was shown to the participant in

order to help him/her to identify the body regions.

Body Mass Index (BMI)

For the assessment of nutritional status, data on reported body mass and height
were self-reported to calculate body mass index (BMI) based on the formula: BMI =
body mass/height2. The workers were classified using the reference values published by
the World Health Organization [22], according to the criteria: < 18.5 kg/m? for
"underweight"; 18.5-24.9 kg/m? for "normal"; 25.0-29.9 kg/m? for "overweight"; and >

30 kg/m? for "obesity". The dichotomous variable “overweight or obesity” was
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employed for analyses. Participants were classified into “normal” (BMI < 25 kg/m?) or

"overweight or obesity” (BMI > 25 kg/m?).

Statistical analysis

A logistic regression model was estimated based on the stepwise forward
method, with the outcome variable “presence of sleep disturbances”, a dimension from
the previously cited KSQ. The independent variables were selected using the Pearson’s
Chi-squared test, selecting variables with a p-value < 0.20. Variables attaining a p-value
< 0.05 were retained in the final model. The Statal3 software program (Stata

Corporation, College Station, TX, USA) was used for all analyses.

Ethical Aspects

The ethical aspects were based on the norms of the National Health Council in
Resolution n® 196 of 10th October 1996 [23], in compliance with the ethical standards
of the Declaration of Helsinki. The project was approved by the Research Ethics
Committee of the School of Public Health of the University of Sdo Paulo (Protocol no.
2273) and all participants signed an informed consent form in duplicate, with one copy

retained by the participant and the other filed by the researcher.

Results

The data revealed the rubber tappers (high physical activity) group to be
predominantly male (91.5%), with mean age of 42 years (SE=0.76) and age range of 18-
72 years. Notably, 27.3% of the rubber tappers were illiterate and 64.7% had not

completed primary education.
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Among the factory workers (low/moderate physical activity), there was an equal
proportion of males (52%) and females (48%), and 68% of interviewees had completed
secondary education. These workers had a mean age of 27.1 years (SE=0.5) and age

range of 18-55 years.

The two groups (high vs. low/moderate physical activity) were different in all
analyzed variables excepted for alcohol use. There was a significant age difference
between the groups, rubber tappers being older than the factory workers (Table 2).

Table 2. Socio-demographic, life-style and health characteristics according to degree of
physical activity (n = 488).

High physical Low/moderate
i ] activity physical activity
Variable Categories (rubber tappers) (factory workers) p(x2)
N % N %
311 91.5 77 52
Sex Male 0<0.001
Female 29 8.5 71 48
18-30 years 82 24.1 116 78.4
Age 31-40 years 85 25.0 26 17.6 p<0.001
> 40 years 170 50.0 6 4.1
Single 92 27.1 91 61.5
Marital Status i i i <0.001
Married/ live with 248 72.9 57 385 p
partner
Practice physical 127 37.4 90 60.8
exercise Yes p<0.001
No 213 62.6 58 39.2
. Yes 169 49.7 19 12.8
Smokin <0.001
J No 171 50.3 129 87.2 P
Yes 173 50.9 88 59.5
Alcohol use n.s.
No 167 49.1 60 40.5
240 72.3 83 57.2
Nutritional Status N.ormal ) p=0.001
Overweight/Obesity 92 27.7 62 42.8

The prevalence of sleep disturbances among high vs. low/moderate physical
activity workers was 27.9% and 15.5%, respectively (p=0.003). No statistically
significant difference was found between the groups for reported morbidities.

Workers with high physical activity with more than five musculoskeletal
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complaints were twice the number of those with low/moderate physical activity

at work (p<0.001) (Figure 2).
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Fig. 2 Frequency of sleep disturbances (KSQ), reported morbidities and
musculoskeletal pain among high and low/moderate physical activity (n=488).
Pearson’s Chi-square test, *p<0.05

The following factors were associated with the presence of sleep disturbances
according to Pearson’s Chi-squared test (p<0.20): sex (p=0.074), marital status
(p=0.014), age > 40 years (p<0.001), type of job — with high physical activity
(p<0.003), smoking (p<0.006), 5 or more musculoskeletal complaints (p<0.001),
presence of 3 or more reported morbidities (p=0.002). These variables were selected as

independent variables for the logistics regression model.
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Multiple regression analysis identified the following predictors for sleep
disturbances (presented in the order of entrance in the model): sex (female); age (> 40
years), having musculoskeletal pain (> 5 symptoms); type of job (high physical
activity). The variables marital status, smoking and presence of > 3 reported morbidities

were no longer significant in the final model (Figure 3).

*

3 4 2.66[1.44;4.91]
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[o) *
g 2 1.70[1.05;2.75]
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Sex (Female) Age (> 40 years) Musculoskeletal Rural worker

pain (2 5 symptoms) (rubber tapper)

Fig. 3 Final logistic regression model according to presence of sleep disturbances
(KSQ) in the study sample (n = 488). Dashed line at 1 means reference cut-off.
*p <0.05OR [CI95%)]

Discussion

The results of this study revealed a high prevalence of sleep disturbances among
rubber tappers — with high physical activity (27.9%) - compared to factory workers —
with low/moderate physical activity (15.5%). This finding corroborates the results of the

study by Moreno et al [24] in which rubber tappers’ job was associated with insomnia.
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One hypothesis to explain our findings is that the intense physical effort of the work
may lead to musculoskeletal pain and in turn to sleep disturbances. In addition, we
should consider the age differences between groups, which also may contribute for
sleep disturbances. However, the cross-sectional nature of this study precluded the

establishment of a cause and effect relationship for the results outlined.

Findings reported in the literature regarding the effects of physical exercise during
leisure time on sleep quality have shown an opposite effect [25, 26]. Vuori et al [27], for
instance, have shown that mild-to-moderate activities exert a positive effect on sleep
quality. On the other hand, the same authors found a negative impact of vigorous
physical exercise on sleep. Perhaps this is similar to what occurs during intense physical
effort at work. A study by Marqueze et al [28] of workers of the ceramic industry
showed a tendency for worse sleep quality indexes in the presence of greater energy
expenditure of the workers, particularly in the case of physically demanding labor
activities. Soltani et al [29] suggested that work requiring intense physical effort may
constitute an independent factor influencing sleep quality although this relationship has

not yet been fully elucidated.

Physical inactivity, however, is considered one of the main risk factors for the
development of a number of chronic noncommunicable diseases, such as cardiovascular
diseases, diabetes, osteoporosis and some types of cancer [30]. Pursuing a physically
active life, especially during leisure time, substantially reduces the risk for these
diseases and promotes many health benefits such as lower corporal adiposity; improved
cardiovascular and musculoskeletal health; reduced levels of anxiety and depression,

among others [31].
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According to data from the 2008 National Households Survey (PNAD), one out of
every five Brazilians practiced no physical activity. Moreover, particularly in the North
and Northeast regions of the country, physical activity is performed in the process of
travelling to work among younger men with lower educational level, and thus is

practiced out of necessity rather than as an option for improving quality of life [32].

Another aspect evident in our findings was the association between musculoskeletal
pain symptoms and sleep disturbances among the workers. Rural work that is physically
demanding is known to promote musculoskeletal injuries, where pain can become more
serious and debilitating health issues, such as repetitive strain injury (RSI) and work-
related musculoskeletal disorders (WMSD), caused by poor posture, long periods

standing, heat discomfort and long work shifts [33].

Moreno et al [24] also highlighted that the presence of organic and mental diseases
can lead to more musculoskeletal complaints. According to Lima et al [34], in a study of
rural workers engaged in coffee harvesting, the field work involves dangerous and
stressing working conditions which, together with musculoskeletal pain, can lead to the

development of anxiety and depression as well as to a decline in the quality of sleep.

The work activity of rubber tappers is integrated with nature. In general this group
has no direct contact with modern society’s life-style such as access to the internet
and/or television, since most of them do not even have electricity at home [35]. These
workers start working at around 05:00 h and end in the late afternoon. The factory
workers, on the other hand, although living in the same region, have incorporated some
of the characteristics of modern society into their everyday lives, since they work shifts
(including night work). There has been a change in the relationship with work, as well

as in remuneration, which is dictated by the social clock as opposed to the rhythms
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imposed by nature, as is the case for activities of hunting, fishing and Brazilian nut and
latex extraction [36]. Thus, an important aspect to consider is that the workers involved

in this study have different living and work conditions.

In this scenario, the relationship between exhausting physical effort and
musculoskeletal pain may be one of possible explanations for the findings concerning
predictors of risk for sleep disturbances among the workers studied. This is particularly
true for rubber tappers, providing an intriguing contrast with factory workers: despite
working in a setting of sedentary, factory and shift-based work (including nights),

factory workers showed lower risk of developing sleep disturbances.

However, we must emphasise that the rubber tappers were mostly older than the
factory workers. Being older than 40 was found as risk factor for sleep disturbances as
well as work in a high physical activity. A relationship between sleep disorders and
advanced age has been reported, with a reduction in total time and sleep efficiency as
we age [37, 38]. On the other hand, Grandner et al [39] after analyzing the United States
Behavioral Risk Surveillance System Factor data found that older individuals were less
likely to report problems related to sleep when compared to young and middle-aged
adults. The authors thus suggested that the increased reporting of sleep disorders with
age is not a linear phenomenon, and can be mediated by factors other than aging such as

general health and presence of morbidities.

These present findings suggest that the variables related to age, life-style and work
should be analyzed together, i.e. the working times and physical work conditions in
general constitute part of the individual’s life-style. Physical effort at work may have a
deleterious effect on sleep, particularly when associated with life-style characteristics

which reduce sleep quality, such as the environment for sleeping. There is still a gap in
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the literature regarding the sleep of workers living in remote areas, although recent

studies have shown sleep habits in hunter-gatherers [40].

Being female was also identified as a predictor of sleep disturbances. This result
corroborates previous findings in the literature on this subject [41, 42]. In a study of
sleep disturbances among adults, Zanutto et al [43] also found greater occurrence
among women. This phenomenon may be explained based on two different
perspectives: from a biological standpoint females have more fragmented sleep than
males [44]; also socially, women are subject to multiple responsibilities involving work,
family etc., creating stress which can negatively impact sleep [45]. In conclusion, rubber
tappers reported a high prevalence of sleep disturbances, partly a result of demanding

physical work, age, pain and musculoskeletal fatigue.
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6.2 Artigo 02 — Prudent diet is associated with low sleepiness among short-

haul truck drivers (Submetido ao periddico Nutrition).
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Abstract

Background: The lifestyle of post-industrial society has undergone major shifts,
characterized by changes in demographic and epidemiologic profiles, eating habits and
in job structures with irregular working hours, particularly night shifts. The
investigation of dietary patterns is of great important for the discussion and devising of
effective dietary strategies for shift and night workers in general particularly due to the
increased sleepiness reported during night work. Objective: To determine the
association between dietary patterns of Brazilians truck drivers and sleepiness levels,
according to the work shift. Methods: A cross-sectional study of 52 drivers (25 long-
haul and 27 short-haul) at a freight company was carried out. This study entailed
application of a structured questionnaire collecting sociodemographic, lifestyle, and
nutritional status. Assessment of dietary intake using a 24h dietary recall and evaluation
of sleepiness was made by the Karolinska Sleepiness Scale. The principle components
of the diet were analysed by factor analysis to derive dietary patterns. The Linear Mixed
Model was then applied to determine a model for sleepiness levels of the drivers as a
function of dietary pattern, day, time, and work shift. Results: Three intake patterns
were derived: Traditional, Prudent and Western. Effects of time of day and shift type on
sleepiness were found. An association between diet and sleepiness was also evident,
where the Prudent pattern was associated with low sleepiness among short-haul truck
drivers. Conclusions: The results of the present study revealed an association between
dietary patterns and short-haul drivers, in which the healthy pattern showed low
sleepiness during the day. Long-haul drivers appear to have a masking effect on their
sleepiness, probably due to their irregular working time.

Keywords: dietary patterns, sleepiness, truck drivers, shiftwork, eating behavior, food
consumption
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Introduction

Over the last 50 years, the lifestyle of post-industrial society has undergone major
shifts, characterized by changes in demographic and epidemiologic profiles as well as in
industrialization and urbanization. Some of the changes in job structures include

irregular working hours, particularly involving nightshifts [1].

Shift work, especially night shifts, is associated with fatigue, stress, lower
performance in activities, greater risks of accidents, and early functional disability [2,3].
These characteristics are linked to poor working conditions and deregulation of

biological rhythms due to hours in which workers perform their activities [1,4].

In addition, changes in the lifestyle of the population over recent decades have
also affected eating habits. Preference for processed food products over foods rich in
fibre and vitamins, together with sedentarism promoted by changes in the structure of
work and by advances in technology, represent the main etiological factors of

overweight and obesity among adults [5-8].

Night workers are no exception to this change in dietary intake, indeed, the more
ready availability of processed foods has facilitated night-time snacking, a common
practice in this population. The dietary behavior of this group of workers is heavily
influenced by the working times. The consumption of snacks with a high energetic
value yet low nutritional value in terms of micronutrients and fiber during work time

has led to increased rates of overweight and obesity among these individuals [9- 13].

Several studies report an association between sleep restriction and changes in
dietary intake leading to weight gain [14-16]. Markwald et al. [17] found an increased
food intake during periods of reduced sleep duration and, consequently, weight gain

among study volunteers. According to the authors, this response seems to be a
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physiological adaptation of the organism to supply the needed energy due to the longer
waking period. In addition, when the amount of sleep is restored there is a reduction in

energy consumption, especially carbohydrates and fats in the sample analyzed.

A study by Nehme [18] involving night security guards found an interaction
between obese individuals and increased sleep duration after a 30% increase in
carbohydrate content in the caloric value of nighttime meals, suggesting possible
mediation by obesity of the effect of carbohydrate intake on sleep of night workers. The
effects of carbohydrate intake during night shifts have been studied since the 1980s.
These studies suggest that carbohydrate consumption is a factor that changes body mass
and influences psychophysiological variables such as mood [19-22]. Dye et al. [23]
affirmed that carbohydrate-rich meals reduced mental performance and promoted
increased levels of sleepiness compared to meals rich in fats. According to Linder [24],
the effect of carbohydrate intake in promoting sleepiness occurs as a result of serotonin
production, potentialized by meals rich in this nutrient. One study showed that greater
consumption of carbohydrates compared to other macronutrients such as lipids was

associated with greater sleepiness [10].

Evidences from literature claim that the ingestion of meals with high content of
fats and sugars may predispose to excessive daytime sleepiness. According to Panossian
and Veasey [25], the food-induced sleepiness could be possible owing to the hormonal
and neuroendocrine response caused by this kind of nutrient, caractherized by increase
glucose, leptin, cholecystokinin, pepetide Y'Y, inflammatory citokynes, reduction of

noraepinephrine and decrease of neuronal wake sign.

The main sleep problems reported by shift workers are related to complaints of

excessive sleepiness [3]. According to Arkested and Wright [26], the misalignment
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between the endogenous circadian rhythms and the work schedules established by night

shift work lead to sleepiness and sleep disorders and increase the risk of accidents.

Several studies investigate the effects of shift work on sleepiness levels. A study
of truck drivers in Belgium found the prevalence of high sleepiness in 18% of
respondents [27]. Another study conducted with drivers in Finland showed that about
40% of long-haul drivers and 21% of short-haul drivers reported problems in staying

alert during the work period [28].

However, exclusive analysis of nutrient intake does not allow the identification
of certain more specific dietary-related associations and outcomes [29]. For this reason,
we decided to investigate dietary patterns instead of prioritize the effect of a single

nutrient.

Drivers, as being shift workers, are also characterized by a poor diet in nutrients
and for changes in eating behavior. The studies carried out in this population highlight
the reduction of fruit and vegetable consumption, lower fiber intake, high consumption

of processed foods, fried foods and excessive sodium in meals [13, 30-32].

The investigation of dietary patterns is of great important for the discussion and
devising of effective dietary strategies for shift and night workers in general. The
present study involved truck drivers, a group of workers exposed to long periods of
night work and static activity, which can lead to irritability, insomnia, reduced alertness,
sedentarism, intake of alcoholic beverages, overweight, obesity and unhealthy eating
habits [33-35]. Thus, the hypothesis of this study is that the healthy eating pattern is
associated with low sleepiness during the day. The premise behind this hypothesis is
that healthy food intake habits lead to good sleep quality which in turn would reduce

diurnal sleepiness. Therefore, the aim of this study was to determine the association
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between dietary patterns of Brazilians truck drivers with sleepiness levels, according to

work shift.

Methods

Study sample and design

The present cross-sectional study was conducted in a freight company as part of
an institutional program promoting health and quality of life. The company in question

has been operating for 35 years and possesses branches in all the capital cities of Brazil.

The company had 248 drivers (110 short-haul and 138 long-haul) on its staff at
the time of data collection (May and September 2012). An initial total of 120 drivers
were randomly selected (40 short-haul males, 40 long-haul males, 20 short-haul females
and 20 long-haul females) of which only 71 individuals agreed to take part in of the

study (29 long-haul and 42 short-haul).

Short-haul drivers worked a fixed day-time schedule of 09:00 to 17:00h,
Monday to Friday, with Saturday and Sunday off. Depending on seasonal demands,
overtime during the week and on Saturdays was common. Long-haul drivers worked
irregular hours on predominantly long distance trips often made during the night (from

23:00h) and early hours. Periods off were not systemically scheduled in advance.

The following exclusion criteria were applied: use of medications causing
changes in sleep, presence of psychiatric, hormonal or sleep disturbances, and having a
second job. After losses from the sample, the final number of participants that has
measured sleepiness and answered the 24-hour dietary recall was 52 (n=27 short-haul

and n=25 long-haul). The sampling power calculated a posteriori was 0.95 (95%), with
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an effect of 21.4% according to calculations performed using the Stata statistical

software.

Ethical Aspects

The study was approved by the Research Ethics Committee of the School of
Public Health of the University of Sdo Paulo (COEP FSP/USP), under approval number
2313/2012. All drivers randomly selected were asked to take part in the study and
agreed voluntarily after being explained the objectives of the study and signing the Free
and Informed Consent Form, previously approved by the COEP of the FSP/USP as

stipulated in resolution 196/96, of the Ministry of Health National Board of Health [36].

Data collection and processing

This study was performed with the application of a structured questionnaire
collecting data on sociodemographic (gender, age, educational level, marital status) and
lifestyle habits (drinking, smoking). Data were also collected for self-reported body
mass and height to assess study participants” nutritional status. Studies suggest the use
of self-report measurements as a rapid, economical and reliable alternative for
monitoring nutritional status of the population in situations when direct measurements

are not feasible [37-40].

The 24-hR was conducted on three non-consecutive days, comprising two
working days and one day off, to minimize the influence of intrapersonal variability on
dietary intake of the sample studied. A photograph album illustrating serves of the most

common foods in the Brazilian diet was employed as an aid during interviews [41].

The data collected by the 24hR were previously checked for quality of the

information. Standardized quantification of foods and beverages in grams, milligrams
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and milliliters was performed. Data were keyed into the software Nutrition Data System
for Research version 2007 [42], whose main database is the Food Composition table of
the United States Department of Agriculture. Nutritional values of traditional Brazilian
preparations and foods not included in the software program were input based on

information from the Brazilian Food Composition Table (TACO) [43].

Over 1000 food items were reported, grouped according to nutritional value and
characteristics of Brazilian dietary culture [5, 44]. Foods consumed by less than 10% of

the sample were excluded from the analysis [45].

Foods were classified into 22 groups: fruit (fresh fruit, fruit salad and dried
fruit); vegetables (all vegetables and legumes); beans (carioca and black beans, peas,
lentils, chickpeas); roots and tubers (potato, manioc, yam, taro); rice, bread and cakes
(white and whole rice, white and wholemeal bread and homemade sponges without
icing); breakfast cereals (granola, oats, corn flakes); milk, milk derivatives and eggs
(whole and skimmed milk, cheese, cream cheese, yoghurt, and boiled eggs, omelet);
vegetable oils and olive oil; juices; processed meats; white meats; red meats; pastas and
fast food (pizza, lasagna, spaghetti, hamburger, fritter); fried foods, animal fat and
emulsions (fried egg, fried potatoes, chicken savory, cheese bread, rissoles, kibbeh, pork
scratchings, butter, lard, mayonnaise and margarine); sugar and desserts (refined sugar,
brown sugar, honey, jams, compotes, jelly, dulce de leche, peanut confectionary, soft
chocolate bon bons, coconut confectionary and iced cakes with filling); processed sweet
products (boiled sweets, chewing gum, ice-cream, biscuit creams and chocolates);
coffee and teas; soft drinks, alcoholic beverages (lager, draft beer and wine); snacks and
savories (salted peanuts, savories “chips”, packet sweet popcorn and salted popcorn);

soups and broths; patés and sauces (mayonnaise based patés and white sauce).
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Sleepiness measurements were made using the Karolinska Sleepiness Scale
(KSS). KSS was completed by the drivers every three hours after waking up during 10
days. The KSS is self-rated and preceded by the question “How are you feeling right
now?” with scores ranging from 1 to 9, classified as “extremely alert”=1, “very alert”
=2, “alert” =3, “rather alert” =4, “neither alert nor sleepy” =5, “some signs of
sleepiness” =6, “sleepy, but no difficulty remaining awake” =7, “sleepy, some effort to

keep alert” =8, “extremely sleepy, fighting sleep, a lot of effort to remain awake” =9

[46].

Statistical Analysis

Normality was tested using the Shapiro Wilk test. Pearson’s Chi-squared test
was applied to test the association between the categorical variables such as sex, age,

marital status, nutritional status, drinking and smoking habits.

Dietary patterns were derived by conducting a factor analysis using principal
component analysis, employing the 22 food groups as variables. The adequacy of the
sample was determined using the Kaiser-Meyer-Olkin (KMO) test as a reference, with
values >0.50 defined as acceptable. In order to determine the number of factors
(patterns) to be retained for analysis, criteria of analysis of the Scree Test and
Eigenvalues >1.5 was adopted. Three factors were retained for subsequent analyses.
These factors (patterns) were named according to the food groups, factor loading scores
and based on the names used in the literature on dietary patterns. Food groups with

factor loadings > |0.3| were considered significant.

The Linear Mixed Model was applied to check for the existence of significant

differences between the mean sleepiness scores of drivers according to dietary patterns,
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shift, day and time of collection (time bands) and also the effects of interaction among

these variables.

All statistical analyses were performed using the SPSS 19.0 and Stata 13

software packages. A 5% level of statistical significance was adopted for all tests.

Results

In terms of gender distribution, 76.9 % (n=52) of the drivers studied were men.
In addition, the short-haul (day shift) group represented the majority of the drivers, at
51.9%. A large proportion of the drivers were in the 20-39 years age group (48.0%) and

most were married or lived with a partner (78.8%).

The percentage of smokers was 15.3%, while 21.1% of the drivers interviewed
reported having given up smoking. With regard to use of alcoholic beverages, 51.9% of
the participants reported drinking on special occasions, and higher beverage intake was
evident among the long-haul (irregular shift) group (68 %). Notably, over 60% of the
drivers were in the obese and overweight category. No statistically significant
differences were found among the variables analyzed on the Pearson’s Chi-squared test

(Table 1).



Table 1 — Sociodemographic and lifestyle characteristics of participants of study (n=52).
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Long-haul (irregular shift)

Short-haul (day shift)

Variables 110!
N % N %
Sex
Female 6 24.00 6 22.22
Male 19 76.00 21 77.78 087
Age
20 — 39 years 10 40.00 15 55.60
40 - 49 years 11 44.00 25.90 0.37*
>50 years 4 16.00 18.50
Marital Status
Single 5 20.00 6 22.22 0.84
Married/living with partner 20 80.00 21 77.78
Educational level
Less than 9 years 9 36.00 6 22.22
9 —11 years 9 36.00 9 33.33 0.39
12 years and more 7 28.00 12 44.45
Smoking
No 14 56.00 19 70.40
Former Smoker 7 28.00 4 14.80 0.44*
Yes 4 16.00 4 14.80
Alcohol use
No 6 24.00 9 33.40
Former Drinker 2 8.00 8 29.60 0.05*
Yes 17 68.00 10 37.00
Nutritional status
Normal 9 36.00 8 30.80
Overweight/ Obesity 16 64.00 18 69.20 009

*Fischer's Exact test p<0.05

Three dietary patterns were derived: Traditional, Prudent and Western,

explaining 34.9% of the total variance of intake. The first pattern (Traditional) consisted

of foods featured in the Brazilian diet including beans, rice, bread, coffee/tea, juices,

white meats, processed meats and low vegetable intake (significant negative loading).

The second pattern (Prudent) was characterized by consumption of root vegetables and

tubers, milk and dairy, eggs, vegetable oils and olive oil, breakfast cereals and by low

intake of processed meat, fried foods and animal fat, processed sweet products,
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alcoholic beverages and snacks/savories. The third pattern (Western) contained typical
foods found in the modern Western diet, such as fast foods, soft drinks, patés and
sauces, processed meat, breakfast cereals, low consumption of vegetables and white
meat (Table 2).

Table 2 — Factor loadings for the three dietary patterns derived on factor analysis of drivers in

second phase of study (n=52).

Food Pattern*

Food Group Traditional Prudent Western
Fruit
Vegetables -0.3131 -0.4124
Beans 0.7944
Root vegetables and Tubers 0.7038
Rice, Bread and Cakes 0.7787
Breakfast Cereals 0.3397 0.4727
Milk, Dairy and Eggs 0.5847
Vegetable Qils and Olive oil 0.4623
Juices 0.5166
Processed Meats 0.5003 -0.3848 0.3689
White Meat 0.4760 -0.3375
Red Meat
Pasta and Fast Food 0.7954
Fried foods, animal fat and emulsions -0.3811
Sugar and Desserts
Processed sweet products -0.3282
Coffee and Teas 0.6074
Soft drinks 0.4349
Alcoholic beverages -0.6099
Snacks and savories -0.4836
Soups and broths
Patés and Sauces 0.6714
% Explained Variance 0.1332 0.1081 0.0987

*Only values >(0.3| and >|-0.3| shown.

The Linear Mixed Model analysis revealed a statistically significant difference in
the levels of sleepiness between work shift types (F=42.218, p<0.01), with higher mean
sleepiness scores among day workers (KSS short-haul=3.77, 95% CI 3.65-3.87) relative

to irregular shift workers (KSS long-haul=3.28, 95% CI 3.15-3.40).

Examination of the overall sample, without stratification by work shift, revealed
a time-of-day effect on mean sleepiness scores (p<0.01). The highest mean sleepiness
scores were found for the early hours (00:00-02:59/03:00-05:59h with KSS=4.62, 95%

Cl 4.30-4.93 and KSS=4.0, 95% CI 3.75-4.34, respectively), nighttime (21:00-23:59h
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KSS=4.05, 95%CI 3.84-4.25) and periods around lunchtime 12:00-14:59h KSS=3.31,
95% CI 3.11-3.51), characterizing a typical physiological pattern of variation in

sleepiness over the 24-hour period (Figure 1A).

Drivers from the short-haul group (day workers) who adopted the Western diet
had higher mean sleepiness scores compared to both individuals in the long-haul group
(working night shifts) and drivers that had other dietary patterns who also worked
during the day (short-haul)(Figure 1B). For drivers working irregular shifts (long-haul),
mean sleepiness scores were similar across all three dietary patterns (KSS=3.08;
KSS=3.45 and KSS=3.32). A significant interaction effect was found between dietary

pattern and work shift type (p=0.02) (Figure 1B).
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Figure 1 — Mean sleepiness score over 24-hour period (1A) and according to food pattern and

work shift type (1B) among truck drivers (n=52).

Significant interaction effects were found between dietary pattern, work shift
type and time of day for workers with the Prudent pattern (p<0.01). The sleepiness
scores showed expected variation during the 24-hour period (U-shaped curve, with
greater sleepiness at night) for both the Traditional and Western dietary patterns.
However, analysis of the sleepiness curve for the Prudent pattern revealed a delay in the
peak compared to the other patterns, with the highest mean scores occurring between

03:00 and 05:59h as opposed to around midnight (Figure 2A). Drivers working irregular
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shifts had no major variations in mean sleepiness scores during working hours when

comparing the three dietary patterns (Figure 2B).
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Figure 2 — Mean sleepiness in day-shift (2A) and irregular-shift (2B) drivers according to
dietary patterns: Traditional, Prudent and Western (n=52).

Discussion

Three different dietary patterns were found among the drivers assessed in the
present study. The first pattern (Traditional) was characterized by beans, rice, bread,
coffee, tea, juices, white meat, processed meats and inverse correlation with vegetable
intake. The second pattern (Prudent) was characterized by root vegetables and tubers,
milk and dairy, eggs, vegetable oils and olive oil, while the third pattern (Western)

included fast foods, soft drinks, patés and sauces, and processed meats. Moreover, the
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present results showed an interaction among dietary pattern, work shift type and time of
day. In other words, besides the expected effect in which sleepiness varies with shift
type and time of day, an association was also detected between diet and sleepiness, with

the Prudent pattern differing slightly to the others.

Also noteworthy is the flattening of the sleepiness curve, irrespective of diet,
seen among the drivers from the long-haul group. This is likely due to the fact that,
associated with these changes in dietary intake, the sleep deprivation common in night
workers can exacerbate metabolic disturbances, such as glucose intolerance, insulin
resistance and dyslipidemia [14]. On top of this, there is also circadian disruption
manifested by changes in the sleep-wake cycle [47]. In this case, although the increased
homeostatic pressure of sleep during wake state is expected to promote greater
sleepiness during work shifts, the opposite occurs. By contrast, an increase in circadian
pressure negatively influences sleep onset, despite homeostatic pressure due to sleep
debt. Consequently, drivers remain alert during work and also have problems getting to

sleep during time off, with a greater pressure for wake state than for sleep.

Human beings are naturally diurnal individuals, and they should be fasting at
night, with endogenous mobilization of glucose into the blood stream. This explains
why night workers generally have lower appetite, indigestion and gastrointestinal
diseases, since many metabolic functions follow a pattern of circadian rhythm,
including digestion, absorption and storage of nutrients [48,49]. Irregular shift work
(including work at night) is also associated with a number of different health problems
caused by changes in the endogenous timing system, particularly cardiovascular
diseases [50]. In addition to these aspects, irregular shift workers have no set routine,

hampering the maintenance of regular habits of physical activity and eating meals at the
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proper time [51-54]. These factors lead to a high prevalence of overweight and obesity,
a phenomenon also observed among the drivers assessed in the present study.
Furthermore, the literature reports negative lifestyle habits associated with this group of
workers, such as alcohol use and smoking. In conjunction, these variables are major
causes underlying the development of chronic diseases such as obesity, diabetes, cancer

and circulatory diseases [55,56].

Regarding dietary intake and night work, the literature indicates the adoption of
unhealthy diets in terms of nutritional value, based on the consumption of fast foods,
caffeine-rich drinks, soft drinks, chocolates and lower intake of fish and fruit by this
group of workers [57,58]. This behavior is evidenced in the results of the present study
by a Western dietary pattern characterized by the consumption of fast foods, processed
meats and soft drinks. Another aspect typically found in the diet of individuals working
irregular shifts, especially night shifts, is a diet with a nutritional composition that is
carbohydrate-rich promoted by high intake of sweet products, bread and foods derived
from grains. In a previous study, Nishiura et al. [59] reported that the preference for
foods rich in fats, the habit of skipping the first meal of the day and eating outside the
home increased with shorter sleep duration among workers. According to Gallant et al.
[60], individuals that practiced night eating tended to choose tastier foods with a high
glycemic level and rich in fats. Intake of these types of foods has a negative impact on
post-prandial glucose metabolism with possible disruption of the peripheral circadian

system, such as internal desynchronization.

The patterns found in this study have been previously described by the national
and international literature [61-64]. The Western pattern has been associated with the

parameters abdominal obesity, arterial hypertension and changes in metabolism of lipids
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and glucose, as well as with coronary diseases and metabolic syndrome [65-70]. The
Prudent pattern, considered the closest to a healthy pattern in the present sample and
comprising foods considered beneficial for health, has been associated with lower
prevalence of hypertension and lower levels of markers for cardiovascular diseases [71].
The Traditional pattern comprising rice and beans is considered healthy by the Ministry
of Health [5] and has been associated with lower triglyceride values and waist-hip ratio

[72].

The relationship between food intake, sleepiness and performance has not yet
been clearly elucidated in the literature. In general, studies affirm a reduction in state of
alertness after food intake [73-75]. Landstrom et al. [76], however, highlighted that the
effects of macronutrients on sleep and performance are relatively tiny and weak

compared to light/dark cycle, for instance.

Studies investigating this line of research have reported that carbohydrates, as
well as meal times, have a strong effect on metabolism and internal rhythms [77, 78]. A
study by Nehme [18] in security guards found an association between sleepiness levels
and carbohydrate intake among obese individuals. The study suggested that obesity
mediated the effect of carbohydrates on sleepiness and sleep duration in the workers
studied. Similarly, a time-of-day effect on sleepiness was also found in the present

study.

Given this scenario, the methodology employed in food pattern analysis allows
the investigation of plausible relationships between dietary variables and a number of
health conditions. The advantages of this method lie in the fact that global assessment of
usual diet, as opposed to specific assessment of nutrients, is the greater ability to predict

risk of diseases owing to several aspects such as lower chances of error due to erroneous
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associations, reduced confounding effects by lifestyle-related variables and by
encompassing complex interactions and correlations among nutrients that can alter their
bioavailability action with the organism [79-82]. Nevertheless, a few limiting factors in
the method of dietary pattern analysis should be mentioned. These factors include: the
subjective nature of factor analysis affecting the consolidation of food items and
composition of food groups; the number of factors to be retained along with their
classification [83]; and the impossibility of drawing isolated causal inferences since

these are based on the existence of correlations among variables [84,85].

The results found in the present study revealed the adoption of very different
dietary practices among the drivers, yet these remain consistent with dietary patterns
found in the general Brazilian population. In addition, the initial findings suggest an
association of diet with sleepiness, particularly for the Prudent pattern. This relationship
warrants further investigations by future studies to describe this relationship more fully.
Recommendations and dietary guidelines for irregular-shift workers should also be
defined to improve their quality of life in the workplace and attenuate the risk of non-

communicable chronic diseases.

Acknowledgements

We would like to extend our thanks for the financial support provided by the
Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES). AJM
conducted the study, analyzed the data and wrote the paper. LAM revised the
manuscript. CRCM designed the study, interpreted the data and revised the manuscript.
All authors read and approved the final manuscript.

Conflicts of interest

The authors declare no conflicts of interest.



88

References

10.

11.

12.

Moreno CRC, Fischer FM, Rottemberg L. A salde do trabalhador na sociedade
do 24 horas. Séo Paulo em Perspectiva 2003; 17: 34-46.

James SM, Honn KA, Gaddameedhi S, Van Dongen HPA. Shift Work:
Disrupted Circadian Rhythms and Sleep - Implications for Health and Well-
being. Curr Sleep Medicine Rep. 2017. doi: 10.1007/s40675-017-0071-6.
Kecklund G, Axelsson J. Health consequences of shift work and insufficient
sleep. BMJ 2016;355:i5210. doi: 10.1136/bm;.i5210.

Akerstedt T. Shift work and disturbed sleep/wakefulness. Sleep Med Rev. 1998;
2:117-28.

Ministério da Salde. Secretaria de Atengdo a Salde. Coordenagdo-Geral da
Politica de Alimentacdo e Nutricdo. Guia alimentar para a populacdo brasileira.
[Internet]. 2014. [cited 2017  jan. 29]; Available from:
http://bvsms.saude.gov.br/bvs/publicacoes/guia_alimentar_populacao_brasileira

_2ed.pdf.

Sartorelli DS, Franco LJ. Tendéncias do diabetes mellitus no Brasil: o papel da
transicdo nutricional. Cadernos de Saude Publica 2003; Supl 1:19:29-36.
Monteiro CA, Mondini L, Medeiros de Souza AL, Popkin BM. The nutrition
transition in Brazil. Eur J Clin Nutr. 1995;49:105-113.

Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic of
obesity in developing countries. Nutrition Reviews. 2012; 70: 3-21.
d0i:10.1111/j.1753-4887.2011.00456.x

De Assis MA, Kupek E, Nahas MV, Bellisle F. Food intake and circadian
rhythms in shift workers with a high workload. Appetite. 2003; 40:175-83.
Lowden A, Holmback U, Akerstedt T, Forslund J, Lennernas M. Forslund, A.
Performance and sleepiness during a 24 h wake in constant conditions are
affected by diet. Biological Psychology 2004; 65:251-263.

Marqueze EC, Ulhoa MA, Moreno CR. Irregular working times and metabolic
disorders among truck drivers: A review. Work. 2012; 41:3718-25.

Mota MC, De-Souza DA, Rossato LT, Silva CM, Aratjo MBJ, Tufik S, de
Mello MT, Crispim CA. Dietary Patterns, Metabolic Markers and Subjective
Sleep Measures in Resident Physicians, Chronobiology International. 2013;
30:8, 1032-1041. doi:10.3109/07420528.2013.796966



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

89

Balieiro LCT, Rossato LT, Waterhouse J, Paim SL, Mota MC, Crispim CA.
Nutritional status and eating habits of bus drivers during the day and night,
Chronobiology International. 2014, 31:10,1123-11209. doi:
10.3109/07420528.2014.957299.

Crispim CA, Zalcman I, Datilo M. The influence of sleep and sleep loss upon
food intake and metabolism. Nutr Res Rev 2007; 20: 195-212.

Depner CM, Stothard ER, Wright KP. Metabolic Consequences of Sleep and
Circadian Disorders. Curr Diab Rep. 2014; 14:507. doi: 10.1007/s11892-014-
0507-z.

Dashti HS, Scheer FAL, Jacques PF, Lamon-Fava S, Ordovas JM. Short Sleep
Duration and Dietary Intake: Epidemiologic Evidence, Mechanisms, and Health
ImplicationsAdv Nutr 2015;6:64859.doi:10.3945/an.115.008623.

Markwald RR, Melansonb EL, Smitha MR, Higginsd J, Perreaultb L, Eckelb
RH, Wright, KW. Impact of insufficient sleep on total daily energy expenditure,
food intake, and weight gain. PNAS. 2013; 110 : 14
doi/10.1073/pnas.1216951110.

Nehme PXSA. Effects of a nutritional intervention on sleepiness of night
workers. Dissertation: S&o Paulo, Brazil: Public Health School, University of
Sdo Paulo. 2011.

Wurtman JJ. The involvement of brain serotonin in excessive carbohydrate
snacking by obese carbohydrate cravers. J Am Diet Assoc 1984;84 :1004-7.
Wurtman JJ, Wurtman RJ. Impaired control of appetite for carbohydrates in
some patients with eating disorders: treatments with pharmacologic agents. In:
Pirke K, Ploog D, editors. The psychobiology of anorexia nervosa. Berlin:
Springer; 1984. 12-21pp.

Lieberman HR, Wurtman JJ, Chew B. Changes in mood after carbohydrate
consumption among obese individuals. Am J Clin Nutr 1986 ; 44.772-778.
Martinez JA, Sanchez-Villegas MSCA, Forga L, Martinez-Gonzalez AMMA.
Obesity Risk Is Associated with Carbohydrate Intake in Women Carrying the
GIn27Glu B2-Adrenoceptor Polymorphism. J. Nutr 2003; 133: 2549-2554.

Dye L, Lluch A, Blundell JE. Macronutrients and mental performance. Nutrition
2000;16:1021-34.



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

90

Linder MC. Nutritional biochemistry and metabolism: with clinical
applications.2nd.ed. New York: Elsevier; 1991.603p.

Panossian LA, Veasey SC. Daytime sleepiness in obesity: mechanisms beyond
obstructive sleep apnea—a review. Sleep. 2012; 35(5):605-615.

Akerstedt T, Wright KP. Sleep Loss and Fatigue in Shift Work and Shift Work
Disorder. Sleep medicine clinics. 2009; 4(2):257-271.
doi:10.1016/j.jsmc.2009.03.001.

Braeckman L, Verpraet R, Van Risseghem M, Pevernagie D, De Bacquer D.
Prevalence and Correlates of Poor Sleep Quality and Daytime Sleepiness in
Belgian Truck Drivers. Chronobiology International. 2011; 28: 2.

Hékkanen H, Summala H. Sleepiness at work among commercial truck drivers.
Sleep. 2000;23(1):49-57.

Cunha DB, Almeida RMVR, Pereira RA. A comparison of three statistical
methods applied in the identification of eating patterns. Cad Saude Publica
2010; 26(11):2138-48.

Faria BK, Amorim G, Vancea DMM. Anthropometric alimentary profile of the
drivers of bus of the company of collective transport Jotur/Palhoca — SC.
RBONE.2007;1:1-20.

Cavagioni LC. Cardiovascular risk profile observed in professional truck drivers
who work on Highway BR116 within the area of the state of Sdo Paulo — Régis
Bittencourt. Dissertation: S&o Paulo, Brazil: Nursing School, University of Sdo
Paulo. 2006.

Martins AJ. Sleepiness and carbohydrate intake among truck drivers.
Dissertation: Sdo Paulo, Brazil: Public Health School, University of Sdo Paulo.
2013.

Battiston M, Cruz RM, Hoffman MH. Condicdes de trabalho e saude de
motoristas de transporte coletivo urbano. Estudos de Psicologia 2006;11:333-
343.

Lopes G, Russo ICP, Fiorini AC. Estudo da audicdo e da qualidade de vida em
motoristas de caminh&o. Revista CEFAC 2007; 9:532-542

Codarin MAF, Moulatlet EM, Nehme P, Ulhéa M, Moreno CRC. Associacao
entre préatica de atividade fisica, escolaridade e perfil alimentar de motoristas de
caminh&o. Salde Soc 2010; 19: 418-428.



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

91

Brasil, Resolugdo n°® 196 de 10 de Outubro de 1996. Aprova as diretrizes e
normas regulamentadoras de pesquisas envolvendo seres humanos.
[Internet].1996[cited 2017 jan.29]; Available from:
http://dtr2004.saude.gov.br/susdeaz/legislacao/arquivo/Resolucao_196 de 10 1
0_1996.pdf.

Oliveira LPM, Queiroz VAO, Silva MCM, Pitangueira JCD, Costa PRF,
Franklin D. et al . Indice de massa corporal obtido por medidas autorreferidas
para a classificacdo do estado antropométrico de adultos: estudo de validagdo
com residentes no municipio de Salvador, estado da Bahia, Brasil. Epidemiol.
Serv. Salde 2012 ; 21: 325-332.

Marangoni AB, Machado HC, Passos MAZ, Fisberg M, Cintra IP. Validade de
medidas antropométricas autorreferidas em adolescentes: sua relagdo com
percepcao e satisfacdo corporal. J. Bras. Psiquiatr 2011; 60: 198-204.
Virtuoso-Junior JS, Oliveira-Guerra R. Concurrent validity of self-reported
weight and height for diagnosing elderly women’s nutritional. Revista de Salud
Publica. 2010; 12(1): 71-81.

Silveira, EA, Araujo CL, Gigante DP, Barros AJD, Lima MS. Weight and height
validation for diagnosis of adult nutritional status in southern Brazil. Cad. Saude
Publica 2005; 21 (1):235-245.

Botelho RBA, Lopez, RPS. Album Fotografico de Porgdes Alimentares. led.
Sdo Paulo: Metha, 2008.

Nutrition Coordinating Center. Nutrition Data System for Research (NDS-R).
[CD-ROM]. Minnesota: University of Minnesota USA; 2007.

Universidade Estadual de Campinas. Tabela brasileira de composicdo de
alimentos. [Internet]. 2006 [cited 2017 jan.29]; Availabe from:
http://www.unicamp.br/nepa/taco/.

Philippi ST, Laterza AR, Cruz ATR, Ribeiro LC. Piramide alimentar adaptada:
guia para escolha dos alimentos. Rev Nutr 1999; 12:65-80.

Selem SS, Castro MA, César CL, Marchioni DM, Fisberg RM. Associations
between Dietary Patterns and Self-Reported Hypertension among Brazilian
Adults: A Cross-Sectional Population-Based Study. J Acad Nutr Diet
2014;114(8):1216-22.



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

92

Akerstedt T, Gillberg, M. Subjective and objective sleepiness in the active
individual. Intern.J.Neuroscience 1990; 52 : 29-37.

Carskadon, M.A. and Roth, T. Sleep Restriction. In: Monk, T.H., Ed., Sleep,
Sleepiness and Performance, Wiley, Chichester, 1991; 155-167.

Waterhouse J, Minors D, Atkinson G, Benton, D. Chronobiology and meal
times: internal and external factors. British Journal of Nutrition 1997; Supl 1:
29-38.

Lowden A, Moreno CRC, Holmbéack U, Lennerfias M, Tucker P. Eating and
shift work — effects on habits, metabolism and performance. Scand J Work
Environ Health 2010; 36: 150-162.

Martinez D, Lenz MCS, Menna-Barreto L. Diagnéstico dos transtornos do sono
relacionados ao ritmo circadiano. J Bras Pneumol 2008; 34:173-180.

Amani R, Gill T. Shiftworking, nutrition and obesity: implications for workforce
health — a systematic review. Asia Pac J Clin Nutr 2013; 22(4): 505-515.

Chee HL, Kandiah M, Khalid M, Shamsuddin K, Jamaluddin J, Nordin NA,
Shuib R, Osman |. Body mass index and factor related to overweight among
women workers in electronic factories in Peninsula Malaysia. Asia Pac J Clin
Nutr 2004;13:248-254.

Sudo N, Ohtsuka R. Nutrient intake among female shift workers in a computer
factory in Japan. Int J Food Sci Nutr 2001;52:367-378.

Geliebter A, Tanowitz M, Aronoff NJ, Zammit GK. Work-shift period and gain
weight change. Nutr 2000;16:27-29.

Knutsson A, Hallquist J, Reuterwall C, Theorell T, Akerstedt T. Shift work and
myocardial infarction: a case-control study. Occup Environ Med 1999;56:46-50.
Reeves SL, Newling-Ward E, Gissane C. The effect of shift-work on food intake
and eating habits. Nutr Food Sci 2004;34:216-221.

Kanerva N, Kronholm E, Partonen T. Tendency toward eveningness is
associated with unhealthy dietary habits. Chronobiol Int 2012; 29(7):920-927.
Fleig D, Randler C. Association between chronotype and diet in adolescents
based on food logs. Eat Beahav 2009; 10(2):115-118.

Nishiura C, Noguchi J, Hashimoto H. Dietary patterns explain the effect of short
sleep duration on the incidence of obesity. Sleep 2010; 33(6): 753-757.



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

93

Gallant A, Lundgren J, Drapeau V. Nutritional aspects of late eating and night
eating. Curr Obes Rep 2014,;3:101-107.

Marchioni DM, Claro RM, Levy RB, Monteiro CA. Patterns of food acquisition
in Brazilian households and associated factors: a population-based survey.
Public Health Nutr 2011; 14(9): 1586-1592.

Nascimento S, Barbosa FS, Sichieri R, Pereira R. Dietary availability patterns of
the brazilian macro-regions. Nutrition Journal. 2011; 10:79.

Newby PK, Tucker KL. Empirically derived eating patterns using factor or
cluster analysis: a review. Nutr Rev 62; 177-203.

Sichieri R. Dietary patterns and their associations with obesity in the Brazilian
city of Rio de Janeiro. Obese Res 2002; 13:3-9.

Esmaillzadeh A, Kimigar M, Mehrabi Y. Dietary patterns, insulin resistence and
prevalence of the metabolic syndrome in women. Am J Clin Nutr 2007; 85: 910-
918.

Fung TT, Rimm EB, Spiegelman D. Association between dietary patterns and
plasma biomarkers of obesity and cardiovascular disease risk. Am J Clin Nutr
2001; 73: 61-67.

Delavar MA, Lye MS, Khor GL. Dietary patterns and the metabolic syndrome in
middle aged woman, Babol, Iran. Asia Pac J Clin Nutr 2009;18:285-292.
Esmaillzadeh A, Azadbakht L. Food intake patterns may explain the high
prevalence of cardiovascular risk among Iranian woman. J Nutr 2008; 138:1469-
1475.

Noel SE, Newby PK, Ordovas JM. A tradicional rice and beans pattern is
associated with metabolic syndrome in Puerto Rico older adults. J Nutr
2009;139:1360-1367.

Nettleton JA, Steffen LM, Mayer-Davis EJ, Dietary patterns are associated with
biochemical markers of inflammation and endothelial activation in Multi-Ethnic
Study of Artherosclerosis (MESA). Am J Clin Nutr 2006; 83:1369-1379.
Heidemann C, Scheidt-Nave C, Ricther A, Mensink GBM. Dietary patterns are
associated with cardiometabolic risk factors in a representative study population
of german adults. British J Nutr 2011; 106: 1523-1262.



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

94

Neumann AICP, Martins IS, Marcopito LF, Aratjo EAC. Padrfes alimentares
associados a fatores de risco para doencas cardiovasculares entre residentes de
um municipio brasileiro. Rev. Panam Salud Publica 2007; 22: 329-339.

Harnish MJ, Greenleaf SR, Orr WC. A comparison of feeding to cephalic
stimulation on postprandial sleepiness. Physiol Behav 1998;64:93-96.

Orr WC, Crowell MD, Lin B, Harnish MJ, Chen, JDZ. Sleep and gastric
function in irritable bowel syndrome: derailing the brain-gut axis. Gut 1997;
41:390-393.

Zammit GK, Kolevzon A, Fauci M, Shindledecker R, Ackerman S. Postprandial
sleep in healthy men. Sleep 1995; 18(4):229-231.

Landstrom U, Knutsson A, Lennernds M, Stenudd A. Onset of drowsiness and
satiation after meals with different energy contents. Nutr Health 2001;15:87-95.
Wirtz-Justice A, Krauchi K, Werth E. Carbohydrate-rich meals: a zeitgeber in
humans. J Sleep Res 1998; 7(S2):308.

Romon M, Edme JL, Boulenguez C. Circadian variation of diet-induced
thermogenesis. Am JClin Nutr 1993; 57: 476-480.

Jacques PF, Tucker K. Are patterns useful for understanding the role of diet in
chronic disease? Am J Clin Nutr 2001;73:1-2.

Alves ALS, Olinto MTA, Costa JSD, Bairros FS, Balbinotti MAA. Padrfes
alimentares de mulheres adultas residentes em area urbana no Sul do Brasil. Rev
Saude Puablica 2006; 40:865-873.

Lenz A, Olinto MTA, Dias-da-Costa JS, Alves AL, Balbinotti M, Patussi MP.
Socioeconomic, demographic and lifestyle factors associated with dietary
patterns of women living in Southern Brazil. Cad Saude Publica 2009; 25:1297-
1306.

Hu FB. Dietary pattern analysis: a new direction in nutritional epidemiology.
Curr Opin Lipidol 2002;13:3-9.

Sichieri R, Castro JFG, Moura AS. Fatores associados ao padrdo de consumo
alimentar da populacdo brasileira urbana. Cad Salde Publica. 2003; 19
Suppl1:S47-53.

Martinez ME, Marshall JR, Sechrest L. Invited commentary: factor analysis and
the search for objectivity. Am J Epidemiol. 1998; 148: 17-19.



95

85. Hearty AP, Gibney MJ. Comparison of cluster and principal component analysis
techniques to derive dietary patterns in Irish adults. Br J Nutr. 2009;101:598-
608.



96

6.3 Artigo 03 — Lifestyle, environmental and social effects that affect
body mass index (Futura submissdo ao periodico Current Biology).

O terceiro manucrito apresenta os resultados mais relevantes comparando
trabalhadores rurais e urbanos da comunidade amazdnica no que se refere ao sono,

ritmos bioldgicos e alteracdes metabdlicas.

Lifestyle, environmental and social effects that affect body mass index.

Andressa Juliane Martins 2, Cheryl Isherwood ®, Suleima Pedroza Vasconcelos ¢, Debra Jean
Skene ®, Arne Lowden ¢, Claudia Roberta de Castro Moreno 29,

4 School of Public Health, University of Sdo Paulo, S&o Paulo, Brazil. ® Faculty of
Health & Medical Sciences, University of Surrey, UK. ¢ Center of Health and Sport
Sciences, Federal University of Acre. 9 Stress Research Institute, University of

Stockholm, Stockholm, Sweden.

Corresponding author (Claudia Moreno) at:
School of Public Health, University of Sdo Paulo, Av. Dr. Arnaldo, 715, Cerqueira
César, 01246-904, S&o Paulo, S&o Paulo, Brazil. Phone: +55 11 3061-7905.

E-mail address: crmoreno@usp.br (Claudia R.C. Moreno)



97

Abstract

Background: The urbanization process has been associated with an increase in risk
factors to non-communicable diseases. Aim: To evaluate the sleep, biological rhythms
and metabolism among workers of an Amazonian community of Acre, according to
different degrees of urbanization. Methods: A cross-sectional study of rural and urban
residents (22 and 20, respectively) from the municipality of Xapuri, Acre.
Sociodemographic, life habits, anthropometric, metabolic parameter variables
(triglycerides, total cholesterol and fractions, fasting glucose and insulin resistance),
chronotype and food intake were evaluated. Sleep, light exposure and activity levels
variables were obtained by actigraphy and daily activity protocols during 10 days.
The studied groups were compared with Student’s t and Mann-Whitney tests for
anthropometric variables, food intake and metabolic parameters. ANOVA for
repeated measures tests were performed to compare the sleep variables, light and
acitivity levels between groups. Results: Urban residents showed higher averages to
all anthropometric variables, fasting glucose levels, fasting insulin and insulin
resistance (p<0.05) when compared with rural residents. The lipid profile showed no
statistically relevant differences among the groups. Rural residents showed higher
averages of sleep length (p<0.01) and earlier sleep onset (p=0.01). Conclusion: The
findings show an association between urbanization and the presence of risk factors
like overweight, serum lipid level alteration, and insulin resistance.

Keywords: urbanization; non-communicable diseases; metabolic parameters; sleep;
rural communities.



98

Introduction

Non-communicable diseases are considered a significant concern in the
context of global public health and are a problem in both developed and developing
countries (ALI et al., 2015; ALWAN, 2011). According to the World Health
Organization (WHO), in 2015, more than 17 million people died victims of these
diseases. Of these deaths, 82% occurred in developing countries and 37% were

caused by cardiovascular diseases.

The urbanization process has been associated with substantial changes in the
population’s lifestyle, such as reduction of physical activity, adoption of nutrient-poor
diets, sedentary work processes, exposure to artificial light and reduction of sleep
duration (LUYSTER et al., 2012; HAWKES, 2006; CABALLERO, 2005). These
have been identified as responsible for the increase in risk factors (dyslipidemias,
obesity, hypertension, insulin resistance) for the diseases mentioned above
(THOMAS & MICHAEL, 2012; POPKIN, 2015). The proportion of the urban
population increased from 13% in the early 20th century to almost 50% in 2005
(KEARNEY, 2010). According to the World Cities Report, published by the United
Nations in 2016, 54% of the world's population lives in urban areas. The report also
notes that this growth trend has remained steady for the last 20 years, especially for
developing nations, comprising Asian, Latin American and African countries
(UNITED NATIONS HUMAN SETTLEMENTS PROGRAM, 2016). Recent studies
show the relationship between the progress of the urbanization process in small cities
and their impact on sleep quality when compared to rural populations and hunter-
gatherer communities. Beale et al. (2017) when comparing sleep between a rural and

urban community in Mozambique, found delays in sleep start times between urban
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and rural dwellers. Moreno et al. (2015) in studying sleep patterns among rubber
tappers in the Amazon observed a reduction in sleep duration among participants with
access to electricity compared to the group without access. De la Iglesia et al. (2015)
studying two indigenous communities of hunter-gatherers in Argentina, also reports

shorter sleep duration among groups with access to electricity.

Several published studies show the relationship between short sleep duration
and later sleep timing at the highest body mass index (BARON et al., 2011;
ROENNEBERG et al., 2012, GONNISSEN et al., 2013, LUCASSEN et al., 2013,
ARORA & TAHERI, 2015). As well as data from animal and human models
emphasize that exposure to light may have the ability to modulate metabolism,
especially in appetite regulating hormones, as well as body weight and body
composition (DUNAI et al., 2007; FONKEN et al., 2010; FIGUEIRO et al., 2012;

DANILENKO et al., 2013; COOMANS et al., 2013).

In this way, understanding the sleep patterns among groups that undergo an
initial process of urbanization in comparison with rural communities is fundamental
to a better understanding of the impacts of urbanization on human health, especially
in the context of non-communicable diseases. The northern region of Brazil,
especially the Amazon region, presents the ideal characteristics for this type of study,
since part of its population resides in rural areas without access to electricity, and at
the same time, it has small cities in initial stages of industrialization and access to the

facilities of modern life, as well as the way of life of industrialized human societies.
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From the above scenario, the aim study is to evaluate the sleep, biological
rhythms and metabolism among workers of an Amazonian community of Acre,

according to different degrees of urbanization.

Methods

2.1 Study sample and design

It is a cross-sectional study developed through the collection and analysis of
sociodemographic data, life habits, anthropometrics and biochemical indicators of
metabolic profile. The research was conducted between September and October 2015

and July and August 2016.

The total sample of the study (n = 42) consisted of two distinct groups: 1)
rural workers (n = 22), resident in the extractive reserve of Chico Mendes located in
the municipality of Xapuri; 2) urban dwellers (n = 20) from the same town, employed
in the education and services sector. Currently, the city of Acre, in the northern region
of Brazil, has 16,091 inhabitants in an area of 5,347,446 km?, of which 5,761 are from

the rural area and 10,330 (64%) from the urban area (IBGE, 2010).

As inclusion criteria for town volunteers were prioritized: male individuals,
who lived and worked in the city. In addition, they should only have daytime work
schedules. For exclusion criteria of the same group were defined: being female,
shiftwork and presenting sleep disorders. For residents of the extractive reserve, as
inclusion criteria were considered: residing and working in the extractive reserve (in
activities such as extraction of latex, chestnut, subsistence agriculture and raising

small animals), have electric light in the residence.

2.2 Variables
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Socio-demographic and lifestyle questionnaire

Data on socio-demographic aspects were collected, such as age, sex,
schooling, marital status, and number of people in the residence, presence of children

under 18 years of age and life habits (physical activity, smoking and alcohol intake).

Nutritional Status

The body mass index (BMI = body mass / height?, kg / m2), recommended by
the World Health Organization (WHO, 2000), was used to evaluate the nutritional
status of the study population. BMI was categorized according to the following cutoff
points for the classification of subjects: low weight (BMI <18 kg / m2); eutrophy >
18.5 kg / m2 and <25 kg / m2; overweight > 25 kg / m2 and <30 kg / m2; obesity > 30

kg / m2.

As complementary information to the diagnosis of obesity in the population,
the cut-off points for waist circumference (WC) proposed by the Brazilian Society of
Cardiology (2013) were used, which defines as risk for metabolic morbidities,
therefore abdominal obesity for WC > 90 cm in men. Body fat index, visceral fat

index and metabolic age were provided by the Tanita® (BC 543) digital scale.

Metabolic Parameters

Biochemical tests were performed by blood sample collection by a trained
nurse. The parameters analyzed in the present study are: fasting glucose, fasting
insulin, triglycerides, total cholesterol and fractions. The collected blood samples
were transported according to all transport protocols of biological material to the state
capital of Acre, Rio Branco for analysis by authorized laboratory.

For the analysis of the lipid profile, the references of the Brazilian Dyslipidemias
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Directive were used, which establish as high triglyceride values >150mg / dL, total
cholesterol > 200mg / dL, LDL-cholesterol >100mg / dL, as well as HDL cholesterol
<40mg / dL as low values (BRAZILIAN SOCIETY OF CARDIOLOGY, 2013). For
fasting glycemia, reference values above 100mg / dL were used as values altered

according to the Brazilian Diabetes Society (2016).

Insulin resistance was calculated using the HOMA-IR (Homeostasis Model
Assessment) formula proposed by Matthews et al. (1985). High values above 2.71
were considered, according to the study by Geloneze et al. (2006) for the Brazilian

population.

Actigraphy

To investigate sleep patterns, light exposure and activity levels, participants
used non-dominant pulse accelerometers for 10 consecutive days. The accelerometer
consists of a device that contains an accelerometer and light and temperature sensors
and records the ambient light, ambient and skin temperature, and activity levels at 60-
second intervals (MotionWatch 8 CamNtech and ActTrust Condor Instruments). The
data obtained by the use of accelerometers were complemented by information from a
protocol of daily activity, completed by the participants of the research, with the aid
of the researcher when necessary. This protocol consisted of a 24-hour schedule
divided into 15-minute intervals, which presented the following activities: work,
transportation, meal or snack, play and other leisure activities. The raw data of the
equipment has been checked and corrected for any inconsistencies according to the
information contained in the activity protocols and subsequent edition of the

instruments in the Philips Actware 6.0.5 software (Philips Respironics®).
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After edition of all the actograms, the variables related to sleep for work days
and days off were estimated. The variables analyzed were: sleep onset, wake up time,
sleep length, and midsleep, calculated by the sum of the start time of sleep with total

sleep duration divided by two.

Munich ChronoType Questionnaire (MCTQ)

This MCTQ addresses questions about sleep duration, exposure to light
considering work time and free time, as well as a self-assessment of the chronotype
(ROENNEBERG et al., 2003). According to this questionnaire, chronotype is defined
by midsleep on days off, taking into account the number of days of work and days off,
which can be calculated by the following formula: MSFc = MSF-0.5 * (SDf- (SDw *
5+ SDf * 2) / 7). MSF is the midsleep on free days without correction; SDf is sleep
duration on free days; SDw is sleep duration on working days.

The social jetlag was calculated by the absolute difference between
midsleep on workdays (MSW) and midsleep on free days (MSF) (WITTMANN et al.,

2006).

Food Intake

To evaluate food consumption we performed the 24-hour food recall
(R24h), an instrument that allows food consumption to be quantified in the 24 hours
of the day before the interview, during 3 days: 2 days of work and 1 day of rest.

The data collected by R24h were previously checked for information
quality. Standardized quantification of foods and beverages in grams, milligrams and

milliliters was performed. After this step, the data were computed and converted to
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energy and macronutrients (carbohydrates, proteins and fats) using the Nutrition Data
System for Research version 2016 software (NUTRITION COORDINATING
CENTER, UNIVERSITY OF MINNESOTA, 2016). Typically Brazilian foods and
preparations that were not included in the program had their nutritional values

inserted according to information from the national table (TACO).

2.3 Statistical Analysis

The distribution of the variables was evaluated by the Shapiro Wilk test.
Fisher's exact test was used to verify the associations between the following
categorical variables: marital status, schooling, presence of children under 18 years of
age, alcohol intake, smoking, physical activity, BMI, CC, fasting glucose,

triglycerides, total cholesterol, LDL-cholesterol and HDL-cholesterol.

Student's t test (and its non-parametric equivalent) was performed for
independent samples in order to compare data between the two groups (urban and
rural) for the following variables: age, BMI, WC, body fat, visceral fat, muscle mass,
metabolic age, fasting glucose, fasting insulin, triglycerides, total cholesterol, LDL-

cholesterol, HDL-cholesterol and energy (Kcal).

ANOVA for repeated measures were performed to test the main effects and
the interaction between day of week (week days and days off) and rural/town groups
on sleep onset, wake up time, sleep length and midsleep. ANOVA for repeated
measures were performed to test the main effects between rural/town groups and time

of day (hour) on activity levels and light exposure on work days and days off.
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Spearman’s correlation tests were performed between variable: social jetlag,
midsleep (MSFc), body mass index (BMI) and energy intake (Kcal) of rural and
urban participants.

The Statal4 software program (Stata Corporation, College Station, TX, USA)
was used for all analyses. A p-value <0.05 level of statistical significance was adopted

for all tests.

2.4 Ethical Aspects

The study was approved by the Research Ethics Committee of the Faculty of
Public Health of the University of S&o Paulo (CAAE: 44860515.0.0000.5421), and
the study was carried out in accordance with the ethical standards laid down by the
National Health Council (Resolution 466 of December 12, 2012) (BRASIL, 2012).
Volunteers, after being clarified about the research objectives, signed an informed

consent.

Results

The overall median age of the study sample was 42.5 years, IQR (38.00-
50.00). In the division by groups the median age varied between 43.50 years, IQR
(37.00-49.00) for urban individuals and 42.00, IQR (39.00 - 57.00) among the rural
ones. No significant statistical differences were found between the groups (Mann-

Whitney test, z=0.971 p = 0.332).

Rural residents have a higher prevalence of smoking and half of the sample is
addicted to smoking. There were significant statistical differences between rural and
urban participants in terms of education (p = 0.000) and physical activity (p = 0.040)

(Table 1).
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Table 1. Demographic data lifestyle of rural and town subjects (n=42). Fischer's

Exact test, *p<0.05

. Town (n=20) Rural (n=22)
Variables p-value*
N % N %
Marital Status
Single 3 15.00 3 13.64 ns
Married/living with partner 17 85 19 86.36 '
Educational level
Primary education unconcluded 1 5.00 20 90.91 ~0.000
Primary education concluded 19 95.00 2 9.09 =2
Children under 18 years
Yes 16 80.00 17 77.27 ns
No 4 20.00 5 22.73 '
Smoking
No 19 95.00 14 63.64
p=0.022
Yes 1 5.00 8 36.36
Alcohol use
No 13 65.00 11 50.00
n.s
Yes 7 35.00 11 50.00
Physical Activity (leisure time)
Yes 9 45.00 3 13.64
p=0.040
No 11 55.00 19 86.36

When evaluated as to fasting glucose levels, fasting insulin and Homa-IR

index, urban individuals stand out among the highest values, with significant

differences compared to rural (p <0.05) (Figure 1 B, C and D). No significant

statistical differences were observed between the levels of triglycerides, total

cholesterol and fractions between urban and rural (Figure 1 A).

However, the values in Figure 1 highlight a trend of higher values among

town residents, except for HDL-cholesterol, which demonstrate a higher value among

rural residents, as a protective factor for cardiovascular diseases.
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Figure 1. Lipid profile, glucose and insulin profile among town (n=20) and rural

(n=22) participants. Student’s t test or Mann-Whitney test. *p<0.05.

Town participants presented significantly higher values in relation to rural
ones for all anthropometric variables (p <0.05), showing higher values of body fat,
and consequently more indicators for overweight, obesity and metabolic risks (Figure

2 A B, C, D and E).
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Figure 2. Anthropometric variables among town (n=20) and rural subjects (n=22).
Student’s t test: A, B ,C and D. Mann-Whitney test: E .*p<0.05.

Town residents showed lower averages of sleep length (F=15.30, p=0.0004)
during work days; later sleep onset (F=28.30, p<0.0001; F=23.18, p<0.0001), later
wake up time (F=5.11, p=0.0299; F=25.15, p<0.0001) and midsleep (F=25,89,

p<0.0001; F=41,99, p<0.0001) during work and days off (Figure 3).
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Figure 3. Sleep patterns according work and days off among town (n=20) and rural
(n=22) participants.

Individuals in rural areas were exposed to natural light once their work

activities occur in the field, with activities related to land management. Among urban

participants, there is less exposure to natural light, since work activities take place in

enclosed spaces, such as schools and public offices (Fig. 4A). In both groups, there

are higher levels of activity during the day, however, for the rural zone, higher values

of activity levels compared to urban areas were observed, with significant differences

between groups during working days (Fig. 4B).
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Figure 4. Light (A) and activity levels (B) per hour during work days of rurals and
town participants (n=42). Repeated measures ANOVA show significant differences in
activity levels (F=17.81, p=0.0003; F=3.20, p=0.0036) and light exposure (F=10.18
p=0.0041; F=10.49, p<0.0001) between the two groups and time of day.

For days off, no significant differences were found between groups (rural and
town residents) for light exposure (Fig. 5A). However, for the activity levels,
residents of the rural area presented higher values in comparison to the urban ones,

with statistical significance (Fig. 5B).
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Figure 5. Light (A) and activity levels(B) per hour during days off of rurals and town
participants (n=42). Repeated measures ANOVA show significant differences in
activity levels (F=15.79, p=0.0006) and no differences in light exposure (F=0.40
p=0.5322) among two groups. Significant differences were found for time of day in
activity levels (F=2.19, p=0.0330) and time of day for light exposure (F=10.77,
p<0.0001).
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From the calculation of social jet lag, possible correlations between

midsleep (MSFc), body mass index (BMI) and energy intake (Kcal) of the

participants were tested. However, no significant correlations were found (p <0.05)

(Fig 6, 7 and
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Figure 6. Social jet lag (decimal hours) and midsleep (MSFc - decimal hours)
calculated from Munich questionnaire for town (n=20) and rural residents (n=22).
Spearman’s rho = 0.2238, p=0.1709.
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Figure 7. Social jet lag (decimal hours) and body mass index (BMI) for town (n=20)
and rural residents (n=22). Spearman’s rho = - 0.1745, p=0.2881.
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Figure 8. Social jet lag (decimal hours) and daily energy intake (Kcal) for town
(n=20) and rural residents (n=22). Spearman’s rho = 0.0899, p=0.5865.
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Discussion

Increasing modernization and urbanization in Brazil reach many distant
regions and communities, bringing with them changes in life habits that can impact
health population, increasing metabolic risks, as well as the development of
cardiovascular diseases and the reduction of quality of life. According to Malik and
collaborators (2013), the negative consequences of the urbanized lifestyle are the
result of profound changes related to technological advances, intense mechanization,
changes in housing environment, greater availability and food options, reduction of
sleep duration and greater availability of social activities in the night time period. All
these aspects together impact the quality of the diet, significantly reduce daily energy

expenditure and contribute to increase obesity.

In our research, we describe the differences between an urban and rural
population in aspects related to nutritional status, especially overweight and obesity,
as well as metabolic factors associated with the risk of non communicable diseases
and sleep quality. Our findings reinforce the presence of overweight and obesity
among town residents, as well as important biochemical markers for altered metabolic
diseases (fasting glucose, fasting insulin and insulin resistance by the Homa-IR

index).

Studies have shown a strong relationship between the urbanization process
and the presence of non-communicable diseases, especially associated risk factors,
such as overweight, high blood pressure, changes in serum lipids and insulin
resistance (FATEMA et al., 2016; NOVAK et al., 2012; ALLENDER et al., 2010;
MONDA et al., 2007). Non-communicable diseases, such as cardiovascular diseases

and diabetes, have a huge impact on socioeconomic development, especially for
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developing countries, as it affects the economically active population, resulting in lost
productivity (ALWAN & MACLEAN, 2009; NUGENT, 2008; LLOYD-WILLIAMS

et al., 2008).

On the other hand, our findings reveal rural habitants in adequate weight and
without the presence of metabolic alterations. However, they show lifestyle habits
recognized as deleterious, such as the high prevalence of smoking and alcohol
consumption. The literature reports that rural work, which in itself requires greater
physical strength and lower educational level, may contribute significantly to a lower
prevalence of cardio-metabolic risk factors among communities, since levels of
physical effort in work activities are higher compared to work activities in cities
(OBIRIKORANG et al., 2015; ASSAH et al., 2015; ASSAH et al., 2011; GREGORY
et al., 2007; FORD et al., 1991).

In Brazil, this tendency is particularly observed in the North and Northeast
regions, so that physical activity is carried out as a function of work and
transportation to the same and not aimed at improving the quality of life (KNUTH et
al., 2011), fact this is evidenced in our findings.

Also in this context, we highlight our results regarding sleep patterns,
characterized by a delay in sleep offset and waking up hours, as well as a shorter sleep
duration among the urban community when compared to the rural ones. However, the
quality of sleep of rural residents is worse, since they present a more fragmented sleep
and a high number of nocturnal awakenings (data not shown).

Once again, the literature shows the relationship between the intense physical
effort in rural work and the quality of sleep. Martins et al. (2016) in a study with a
similar population in the Amazon found the presence of musculoskeletal pain due to

the work effort associated with the presence of sleep disorders. Moreno et al. (2016)
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also show that rural work is an important predictor for insomnia and musculoskeletal
pain.

Benjamini et al. (2016) when describing the quality of sleep in a Brazilian
rural population found a high prevalence (34.9%) of poor sleep quality. According to
the authors, high prevalences for poor sleep quality are a common finding in rural
communities marked by strenuous work activities. Another study in rural
communities and in small African cities found worse sleep quality among rural ones
due to the worse conditions of the sleeping places and also the intense work activity.
In addition, residents of the small city with access to electricity also present delays in
sleep onset (BEALE et al., 2017). The authors of the study also point out that some
aspects of the urban environment can have beneficial effects on sleep, such as access
to more comfortable sleeping places, safer homes, adequate room temperature, etc.

In our study, urban residents have labor activities with less physical effort and
access to more comfortable environmental conditions for the promotion of sleep,

corroborating the recent literature findings mentioned above.

However, even in the face of possible benefits generated by urbanization,
our findings demonstrate a shorter duration of sleep, later sleep onset, later wake up
time, less light exposure during work days, body mass in the scientific literature and
reinforced by our findings among urban participants.

Patel and Hu (2008) in an important review study showed that shorter sleep
duration increases the risk for obesity. It is well described in the literature that sleep
deprivation reduces leptin levels and increases ghrelin levels, thus altering
metabolism, altering satiety and contributing to increased obesity (SPIEGEL et al.,

2004; PATEL et al., 2006; GOLLEY et al., 2013).
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In addition to sleep, exposure to light has been a recurring research topic
associated with obesity. According to Reid and co-workers (2014), exposure to
moderate light levels at biologically appropriate times may influence body weight
regardless of sleep duration and time of onset. Obayashi et al. (2016), in a cohort
study, demonstrated that exposure to light during the night and reduction of light
exposure throughout the day were associated with an increase in obesity indicators in
the elderly population evaluated regardless of sleep duration, sleep onset and sleep
disease. It was estimated a 10% increase in BMI and 10.2% in waist / hip ratio in 10
years. For the authors, increasing nocturnal light and reducing exposure to natural
light are common features of modern society and an important risk factor for obesity
to be considered for the health of the population.

One of the possible mechanisms that explain the direct relationship between
light exposure and body weight independent of caloric intake may be the influence of
light on the secretion of hormones, such as melatonin. Exposure to daylight may alter
nocturnal levels of melatonin and the sensitivity of the circadian oscillator to light.
These factors may influence the metabolism and control of body weight (SMITH et
al., 2004; CHANG et al., 2011; OBAYASHI et al., 2012).

Changes in melatonin concentrations may also affect insulin sensitivity, and
studies in humans have shown that suppression of this hormone in the body (by
excessive night light for example) is a risk factor for type 2 diabetes (PESCHKE et
al., 2013; ZANUTO et al., 2013, McMULLAN et al., 2013). This fact also
corroborates the findings of our research, since hyperglycemia and higher insulin
resistance profile was observed among the residents of the small city, with greater

access to modern facilities and greater exposure to light at night during working days.
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Another important aspect to be discussed in the genesis of weight gain is
dietary intake. Several studies, both in humans and in animal models, state that eating
foods at times when they should be reserved for sleep can lead to overweight and
metabolic diseases (COLLES et al, 2007; ARBLE et al, 2009; SALGADO-
DELGADO et al., 2010; BARON et al., 2013).

According to McHill et al. (2017), when evaluating 110 adult subjects, the
food intake schedule related to the onset of melatonin secretion was associated with
body mass index and body fat percentage. These associations are independent of other
factors widely discussed in relation to diet, such as the amount of energy and nutrients
ingested.

In our findings the food consumption schedules were not explored for the
present manuscript, however, it is highlighted a greater energy consumption by town
residents in relation to the rural ones. This can be explained not only by the greater
access to processed foods and higher caloric density found in supermarkets and
cafeterias in the city, but also by the greater window of availability for the
consumption of meals at later times by the town residentes in relation to the rural
ones, thus contributing as an important factor to the excess weight found in the
sample.

In view of the described scenario, we highlight in our results the main
factors associated to the higher body mass index among town residents, as shown by

the scheme in figure 9.

Less day

light
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Figure 9. Explanatory model scheme proposed by the study.

It should also be pointed out that some aspects of urbanization, such as greater
access to the health and education system, could contribute positively to the
improvement of the issues mentioned above. However, in developing countries such
as Brazil, the growth of urban areas occurs rapidly, without planning and without the
basic structures so that the problems of urbanization impact especially on the poorest

populations of these regions (MALIK et al., 2013; POPKIN, 2009; FRASER, 2005).

Xu et al. (2014) point out this aspect in a study of rural and urban populations
in Shaanxi Province, China, which is undergoing an accelerated urbanization process.
The study found increased risk for metabolic syndrome among rural residents as a
result of recent sociodemographic and lifestyle changes. The authors discuss the fact

that rural communities in the process of urbanization share the same problems as
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cities, such as soil, water and air contamination, but do not have access to the same
conveniences as hospitals, health care, adequate housing, education and places for

recreation and leisure activities.

In conclusion, our findings show an association between town residents and
the presence of risk factors for metabolic disorders like overweight, insulin resistance,
increased glucose, short sleep duration, less natural light exposure. However, in a
developing country like Brazil, rural populations presents worse sleep quality and the
adoption of unhealthy lifestyle’s practices, like smoking and alcohol consuption.

This overview provides a dimension of the new challenges to be faced in
terms of public health with the advancement of the contemporary lifestyle within the
country and its potential health risks in concomitance with the old health problems of
rural areas, characterized by poor access to basic health care, low educational level,

low income and inadequate working conditions.
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Os achados deste conjunto de estudos nos permitem descrever um amplo
cenario relacionado do quanto o estilo de vida e trabalho, assim como exposicao a luz
associados a distintos niveis de urbanizacdo, podem influenciar padrdes de sono, o
estado nutricional e aspectos metabolicos de residentes de uma comunidade

amazonica. Uma sintese desses achados ¢ apresentada a seguir.

Com relacao aos padrdes de sono, os achados demonstram que os moradores da
zona urbana apresentam uma duragdo do sono mais curta, com horarios de inicio de
sono e despertares mais tardios comparados aos moradores da zona rural,
particularmente nos dias de trabalho. Todavia, no que concerne a presenca de
disturbios de sono, convém ressaltar a maior prevaléncia entre os residentes rurais,
provavelmente em funcdo de um maior esforco fisico no trabalho, associado a dor,

fadiga musculoesquelética e envelhecimento.

A exposicdo a luz natural revelou-se reduzida nos dias de trabalho entre
voluntarios urbanos, comparados aos rurais. Entretanto, para os dias de folga, essas
diferencas ndo permanecem entre os grupos. Tal achado, em conjunto com a redugdo
da duracao do sono entre moradores urbanos, reforgam a importancia dessas variaveis
como fatores de risco para a obesidade na sociedade moderna, possivelmente pela
alteracdo da secrecdo de hormonios, como por exemplo a melatonina, ¢
consequentemente, alteracdes no metabolismo e na regulagdo do peso corporal,

independente da ingestdo energética.

Nesse contexto, a alta prevaléncia de sobrepeso e obesidade, associada a
importantes marcadores bioquimicos para pré-diabetes e diabetes alterados, como

hiperglicemia, hiperinsulinemia e resisténcia insulinica entre participantes urbanos,
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também apostam para essa possivel associagdo de alteragdes metabolicas, obesidade,

menor exposi¢ao a luz e reducao do sono.

Os resultados encontrados a partir da analise de padrdes alimentares
revelaram uma associagdo do padrio alimentar com a sonoléncia. Essa evidéncia
parece demonstrar que a eficacia dessa andlise, a qual vai além da avaliagdo da
ingestdo energética e de macronutrientes. Este novo método de andlise incluiu um
conceito mais abrangente do comportamento alimentar na apreciagdo de desfechos
relacionados a alimentacao e ritmos biologicos, em especial sono e sonoléncia.

Em suma, esses estudos sugerem que o estudo de padrdes alimentares
fornece uma importante contribuicdo quando ha interesse de se caracterizar os habitos
alimentares de uma populagdo ou comunidade. Assim como o estudo isolado de
macronutrientes parece ser insuficiente para o conhecimento do padrao alimentar de
uma comunidade, o mesmo parece acontecer com padrdes de sono e sonoléncia.
Fatores como estilo de vida e trabalho, além do local da residéncia, acesso a energia
elétrica, dentre outros fatores, devem ser mapeados para que seja possivel conhecer e

identificar padrdes de sono e seu reflexo em aspectos da saude da populagao.
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ARTICLE INFO ABSTRACT

Fhysical actmvity has been recommended as 2 strategy for improving seep. Nevertheless, physical effort at work
might nit be not the ideal tvpe of setivity to promote sleep quality. The wim of this study was 1o evaluate the
effects of bpe of job (low v bigh physicl effort] and life-style on deep of workers from an Amazonmn
Extractivist Reserve, Brazil. A ooss-sechional study of 148 low phvseal activity (factory workers) and 340 hagh
physical activity (rubber tappers) wis coaducted between September and Novembser 2001 The workers filled
out questionpaires collectmg datn on demographics (e, age, scoupation, marital satus and chaldren), kealth
(reported meorbidities, sleep distarbances, musculoskebetal pais and body mas index) and life-style (smoking,
akohol use and practioe of lewure-time physical activity). Logistic regression models were apphed with the
prosence of sheep disturhanees is the primary autcome varable The prevalenee of sleep disturbances among
fackory workers and mobber tappiers was 15.5% and 279%, respectrrely, The following mdependent variables of
thee analysls wore sefected based on @ univiriate model (pc 0200 sex, age. mirital status, work type, smoling,
muothiditiis and museuloskeletal pain. The predictors for sleep disbarbances were type of job {high physheal
effort]; mex (femabe); ape ¢ = 50 years), and having musculoskeletal pain {25 smgptoms), Rabber taper waork,
i te greater phyvsbeal effort, pain and museabokeletal tatigee, wis assectated with sloep disturbasees. Beng
female and older than 40 years were also predictors of poor deep. In shorf, these findings saggest that
demanding physical esertson it work may not improve sheep quality.

Eeymaris:

Hleep deturbmce
Wark

Lifte sile
Slusradikalelal pain
Fhivsieal activity

1. Introeduction

T recent years, sheep disturbamees have been extensively reported
in the |iteratore, affecting all age groups. Numerous studies have
repariad a high prevalence of sleep problems in the peneral population
with rates varying hetween 10-48% [1-4]. In Brazil, studies carried
ot in Ska Pauko city identified a provalence of ehjective insomnka of
3T% [5]. Moreover, a marked increase in sleep-related complaints was
foand, such as diffieubties indtiating and maintaining sleep [6]

Sleep deprivation negatively impacts quality of life, affecting the
health af the population, and i associated with incressed overweight
and ohesity, higher sk of cardiac and metabolic diseases, as well as
gredter rigk of accidents in the workpheee and higher health coste [7-9]
Studies have highlighted the practice of physical exercise as a factor

* Peer review under resporsibibiy of Brazilian Assaclation of fhep
= Cornsponing suthie al: Dy of Envi
Farilo, Brall

E-modl address: crmoreraiioep be (0 R de Castro Manem)

Btepe J e dei g 0 D008 s 2000 R, DO 000

Revetved 1 July 200i; Reoeived in revised form 5 Ocivber 2016 Aoceied 7 Detober 2014

Jovnilabl oedine L9 Ociuber 2008

L0803 &) 2004 Brazilisn Asssciation of Seep. Production ard hosting by Elsevier BV,

that can enhance sleep quality and duration and reduce the prevalence
af aleep disorders [10-12], However, it has been suggested that nat all
physical sctivities improve sleep qualite. Highly imtense plvsical
activity may have a negative effect on sleep when it is work-related.
Geroldi et &l [13] reported that individuals with an cecupational
histary of low phivsical effort exhibited hetter sleep quality compared to
wirkers with phvsbeally demanding jobs, These fndings suggest that
physical activity is a way of improving sleep quality, provided these
activithes are moderate and taken during betsure rather than demanding
and work-related.

Brazil has undergene &n intense resircturing of e production
chain involving the replacement of human labor by mechanized and
technidagy-based wirk, where this has had a majer inpact o the lives
af the pepulation. These changes in the work sphere have led to shifts
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i the epidemiclogie profile of the workers, with the emergence of new
risks to health, such as an increase in newrcmuoscular dseases,
pavehosocial probleme, amang ather health senes [14]. Nevertheloss,
fesw stadies have explored the possible effects of changes in the physical
characteristien of work, activity and life-stvle on sleep quality of
warkers, particularly in raral regions of the country. In this context,
twer aceupational categaties were investigated in this study: 1) nublser
tappers, who work in an activity with high physical demand; 2} workers
from a factary, whe wark in sctiwities with low or mederate physical
actmvity.

Hubiber tappers are forest workers and dwellers living dasely with
natare and from which they derive their basic needs. Thus, ruhber
tagpsers Livee off Brazilean muts, rubber and sustainabbe Tumber and ot
subaistence-hased agricoliure (small seale farming) and extractiviam
[hunting and fishing) [15]. The daily workng life of rabber tappers
entalls vigeros phvsieal activity invalving long treks carmving the
material eollected {latex, Brazilian nuts) and substantial expenditure of
energy. Fohing, hawting, playing football and meeting fends were
some of the leisure activities observed among ruhber tappers. By
comtrast, (ectory warkers perfonm mese stable repetitive activithes
imvolving long perinds standing and have access to electronic devices
[bebevisban suts, eomputers ete,) as & fonm of letsure, factors that reduee
their overall energy expenditure i their daily lhves.

The wien of the present sudy was o assess (e effects of physical
activity at work and life-style on sleep of workers with high and low/
iderate phiysieal demarnds lving on the same Amazentan Extractivist
Reserve,

2. Methods

Aeross-seetivnal study of a typleal rural pogulstion represeted by
a group of rubber tappers with known high physical warkload was
undertaken Another group from a similar coltural background and
state of Braxil were represented by factory warkers with low or
mderate physial workload lving 1o a small town (also in the
Amazomion Extractivist Beserve). Thus, the popalation comprising
ribl=er tappsers fiomm the Amazon forest and Sty warkers of o nublser
factary {where the latex was refined into rubber for commercial
processingl located in Xapurd, Acre state, The study wis carred st
hetween September and November 2011 {Fig. 1) [16].

2.1, Bample efaractertanic

AL the timse of the stady, 712 rabber tappers were registered at the
factory as suppliers of latex. However, during the perind of data

Sieep Seianoe 9 (3006 ) 280-254

collection, only 398 ribber tappers had sdtive registrations, Le. were
effectively supplying the raw material. OF this total, 34 workers were
irterviewesd at the places in the forest where the cooperative colleds the
latex. The remaining workers could not be contacted, mainly owing o
diffieulties accessing the rabber plantations during the rainy seasan
The numher of rubber tappers mterviewed represented B54% of the
target population of 14 mbber plantations, thereby ensuring repre-
sentativeness of the sample.

T achdition, 160 swarkers at the clted factory were included, 148
{92 5%) of whom were interviewed. The workers were drawn from the
fllosing sectors: packing, ehectrizal testing, maintenanse, prodution,
administration and ceaning. Besides the rabber tappers, only the
sliminkstrative personal used bo work i permanent day shift. Al the
ather categaries had to work in a rotating shift work

All interviews took place at the factory during work bours at a venue
which provided comfort and privacy, Therefore, the samphe 18 repre-
sentative and acoarately redlects the characteristics of the population
atudied {Takle 17 [17],

22, Varishles

Data on seciodemegraphic charsderstios, anthiropemetry (body
mass and height), life-style, sleep, self reported moshidities, musew-
Toakeletal b aid ocenpation type were repertad by the wirkeis,

2.3, Soctdeniographic datie, e babits ond sedading

The following socicdemographic aspects were included: age, sex,
msarital status and presenos of clildies at hoane, The vaiables pelated
1o life-style were: smoking, aleohol use and practice of physical exercise
anitaide wirk heois,

The mformation on practice of physical exercise was collected
thiough the fallowing questions: “Do yoi practice phvebeal exercise
duaring your free time? " (No;Yes); “If yes, which exervises? " and “How
Tisany thimes i week? * (onee & week, 2-3 times & week and over 3 times
a week],

T order o kdemtify the frequency of matbidities, e items from the
Wark Ahility Index [WAIL) questionnaire [18.1%] were included,
collecting imformation on the oourrence of dinician-diagnesed dis-
eases in the past 12 months.

2.4, Karolimake Rleep Questtannaire

The Karalinska Sleep Questionnaive (K50} was used to assess sleep
dmsturhances reported by the workers over the past six months. The

Fig. 1. blap of Acrs stale arad bocstnin of the Chico Slmdes Exiractivist Beseve (RESEX). [astituio Ersileim de Meio Ambiote o des Bacerses Maturas Mo Rervivas [1BAMA],

i,

iy
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Table 1
Shift type and wrking times of sty participants (=)
Tvpe of wirk. Type ol activin” Seclor Shilt type Wark hours n
Foactary Moderale Flectrical testing sl packing, Halsting 14:00-2500 h Tk
D= 150 h
EAG-0TH h
Factory Muderaie Fraduction Ratating feRo S BT 1
1800404 b
Foactary Moderale Menlmance Halsting A= 2{tHI h 1t
A8 h
Foactary Lvar Admirastrative Dy f-i-LEHI h £
Factary Muderaie Clesming Ralating =140 h 1
14:0-2EH h
Raibhier tapper High Extractivian [y 6:0-1700 h M0
" Clasification by metabalie rate according 1o Bralian Bylaws no 15 (BRASIL, 1978)
K5 comtaing 15 questions on sleep problems covering theee dimen- 28, Ethical aspects

sions: sleep disturhanees; fatigue/nen-restorative sleep and waking
difffenliies. This K50 i a Likert type sabe containing five response
alternatives ranging from 1 to § with verbal anchors {never, rarely,
sometimes, frequently amd always) [20], Each dimenaion wes categor-
ized after classification as “yes” for frequently/always or “ra” for never!
rarely/mever. In this study we analyzed sleep disturbances, which were
comprised difficulties initkating asheep; waking several timss and
difficulty getting hadk to skeep; too early final waking: distarbed sleep.

The intermal relability af the instroment in this sudy was 081
aceording to Cronbach's Alpha.

25, Wivedic Chiear
SIS

v for the aradyas of musceloskeleral

The Mordie Questhonnaire was wsed to ssses muscolaskebetal pain
121]. This questionnaire comprises questions an work-related museu-
loskeletal pain,diseomiort reported aver the previeas 12-menth per-
od. The general questionnaire assesses the following hody regpons:
neck, shoubder, upper part of the back, lower part of the back, kiviekles
and hands, hips and thighs, knees, ankles and feet. The imternal
reliability of the questioniaiie wag tested using Cranbach & Alpha,
yielding 0.3 in the present study. The figure of a human being
highbighting parts of body wis showi to the partidpait in opder o
help him/her to identify the body regions.

2. Mody Mass Index (BEMT}

Faor the assessment of mutritional status, data on reported body
s annd ledght wiene seli-reported to calealate body mass mdes (BMI)
hased on the formula: BMI<hody mass/height”. The workers were
clagsified using the reference values publesbisd by the Waild Health
Organizmtion [22], according to the criberia: < 185 kg/m?* for “under-
wekghts 18.5-24.9 kg/m® for “normal”; 25.0-29.9 kg/n® for “over-
weight”; and =3 kg/m® for “chesity”. The dichotomous variable
“owerwelght ot ohesity” was emiploved for analyses, Participants were
clagsifled into “normal® (BMI < 25 ky/m®) or “overweight ot cbesiiy”
(M1 225 kg /7).

27, Shatisticr] anolyss

A logistle regression medel wis estimated basad on the stepwise
frorward metlod, with the outeome varable ‘pressnes of sleep dis-
turbances”, a dimension from the previously cited KS0). The indepen-
dent variahles were selected wsing the Pearsan’s Chi-squared test,
selecting variables with a pvalue < 0.3, Variables attaining a pevalue
< 0105 were retained in the final model, The Statald sofiware program
{Stata Corporation, College Station, TX, USA) was used for all analvses.

0

The ethiical aspects were based on the novme of fhe Natienal Healil
Council in Resolution no. 196 of 10th October 1996 (23], in compliance
with the ethical standards of the Declarstion of Helsinkd. The project
was approved by the Research Ethics Committes of the Schocl of Public
Health of the University of 8o Paulo (Protoosl ne. 22730 and all
participants signed an informed consent form in duplicate, with one
copy retained by the participant and the other filed hy the researcher.

4, Results

T data vevisalied the rubber tappers (high plvsical setivity) group
to be predommantly male (91.5%), with mean age of 42 years
{8E=0.74] and age range of 18-71 vears, Notably, 27.3% of the nabber
tappers were literate and 64.7% had not completed primary educa-
Thot,

Amaong, the factory workers (low/moderate physical activity), there
wad an equal proportion of males (52%) and females (48%], and 68% of
interviewses had eompleted secondary education. These workers bid &
mean age of 27.1 years (SE<0.5) and age range of 16-55 years,

The twa groups (high ve. low/mederate physical sctiviiy] were
different in all analyzed variahles excepted for aloohol wse. There was a
stgnificant age difference between the groups, robber tippers being
alder than the factory workers (Table 2).

The prevabinee of sleep distorhances amorg bigh ve. low/moderate
phwsical activity workers was 27 9% and 15.5%, respectively {p=0.00%).
W statiatically significant differeneo: was found between the groups for
reported morbadities. Workers with high physical activity with more
ihan five mscuboskeletal complainis were twice the number of these
with low/moderate physical activity at wark (p < 0.000) {Fiz. 2).

The following factors were assockated with the presence of sleep
disturhances according to Pearson's Chi-squared test {p< 0.30): sex
{p=0.074), marital status (p=0.014), age » 4 years {p < 0.00L}, type of
oy — with igh physical activity p < 0.003), smoking {p < 0006}, 5 o
mare musculoskeletal complaimts (p o< {LODL), presence of § or more
reporied morbidithes (p=0002), These variables were selectad as
independent variahles far the Iogistics regression model.

Multiple regression analysis kentifed the following prediciors for
sleep disturhances {presented i the order of entrance in the model):
sk (femsale); age (=40 vears), having miscuboskeletal pain (=5
sympioms); type of job (high physical activity). The variables mantal
statug, smoking and presence of =3 reported morbidites were no
longer significant in the final model {Fig. 3).

4. Disenssion
The results of this stady revealsd o high prevalence of sleep

disturbamees  among rubber tappers with high plvsieal activity
{279%) compared to factory workers with low/moderate physacal
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Table 2
Sock-demographi, Mte-stybe and health charactenstics according to degree of physical
activity (n=438).

Varishle Categori High physical  Low/mod P2
activity physical activity
{rubber (factory
tappers) workers)
N % N %
Sex ke 1 "9ns ” 52 p <0001
Female pLl a5 | 48
Age LB-3) ywuns 1l 11e THA p <000l
=40 years &5 wm0 26 174
>0 yearx 1 00 o 41
Margal Single 271 L)) 815 p <000l
Status Maredlive 248 729 57 M5
with partner
Prostice Yes 127174 % WA p<0001
phwsical  No US  s&2s 58 92
ke
Smoking Yes 0 497 19 128 p<000l
No 71 503 1m0 a2
Aechod use  Yes 173 509 88 595 ns
No 17 491 ol 405
Netritiozal Noraul 20 723 s 572 pr0.001
Status Overwelight) 92 T 62 28
Obextty
At
L=
.
x
Whyabeaad
i ikt nzchen
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Fig. 2. Froquency of sleep dogerbuncs (KSQ), repocted meebedition sad musculoake-
Jetal pums amcag high aad bowr)'soderate physad sctivity (n=488). Pasnca's Chi-square
test, *pe DS

actwvity (15.5%). This finding corvoborates the results of the study by
Moreno et al [24] in which rubber tappers” job was associated with
insomnia. One hypothesis to explain our findings is that the intense
physical effort of the wark may lead to muscaloskeletal pain and in turm
to sleep disturbances. In addition, we should consider the age
differences between groups, which also may contribute to sleep
disturbances. However, the cross-sectional nature of this study pre-
cluded the establishment of a cause and effect relationship for the
results outlined.

Findings reported in the literature regarding the effects of physical
exercise during leisure time on sleep quality have shown an opposite
effect (25 261, Vuor et al. [27], for instance, have shown that mild-to-
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Fig. 3, Final logistic regression moded accoeding to presence of shoep dsturbances (K5Q)
in the stody sample (n=458). Dashed dne at 1 means reference cut-off. *p < 0.06 OR
[C195%)

moderate activities exert a positive effect on sleep quality. On the other
hand, the same authors found a negative impact of vigorous physical
exercioe an sheep, Pethaps this is similar to what occurs during intense
physical effort at work. A study by Marqueze et al. 28] of workers in
the ceramic industry shawed a tendency for worse sheep quality indexes
in the presence of greater energy expenditure of the workess, particu-
larly in the case of physscally demanding labor activities, Soltani et al,
[29] suggested that work requiring intense physical effort may con-
stitute an mdependent factor influencing sleep quality although this
relationship bas not yet been fully elucidated.

Physscal inactivity, however, is considered ane of the main risk
factors for the development of a numlm of chronle nomommunkz\hle
di such as cardsovascular di diabetes, p and
some types of cancer (30 Pursuing a physically active life, espectally
duning leisure time, substantially reduces the risk for these diseases
and promotes many health benefits such a8 lower corparal adiposity;
improved cardiovascular and musculoskeletal health; reduced levels of
anxiety and depression, among others [31),

According to data from the 2008 National Housebolds Survey
(PNAD), one out of every five Brazilians practioed no physical activity,
Moreaver, particularly in the North and Northeast regions of the
country, physical activity i performed in the process of travelling to
work among vounger men with Jower educational level, and thus &
practiced out of necessity rather than as an option for improving
quality of life [32],

Another aspect evident in our findings was the association between
musculaskebetal pain symptoms and sleep disturbances among the
workers. Rural work that is physically demanding is known to promote
musculaskeletal injuries, wheve pain can lead 1o more serious and
debilitating bealth issues, such as repetitive strain injury (RSI) and
wotk-related muscoloskeletal disorders (WMSD), caused by poor
pasture, long persods standing, beat discomfort and long work shifts
[33).

Mareno et al. [24] also highlighted that the presence of organic and
mental diseases can lead to more musculoskeletal complaints,
According to Lima et al. [34], in a study of rural warkers engaged in
coffee harvesting, the field work involves dangerous and stressing
working conditions which, together with musculoskebetal pain, can bead
to the development of anxiety and depression as well as to a decline in
the quality of sleep

The work activity of rubber tappers is integrated with nature. In
peneral this group bas no direct contact with modern society’s life-style
such as access to the internet and/or television, since most of them do
not even have electricity at home (357, These workers start working at
around 05:00 h and end in the late afternoon. The factory workers, on
the other hand, although lving in the same reglon, have incorporated
some of the characteristics of modern society into their everyday lives,
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since they work shifts (including night work). There has been a change
i the relationahip with work, s well as in remuneration, which s
dictated by the social clock as opposed to the rhythms imposed by
mature, as is the case for activities of hunting, fishing and Brazilian et
aind lates extraction [36], Thus, an important aspeet e aonsider (8 that
the workers involved in this stady have different living and work
conditions.

[n this seenario. the relationship between exhansting physical effort
aind museiloskeletal pain wmay be ot of the passible explanations far
the findings concerning predictors of risk for sleep disturbances amoeng.
the workeis studbed, This fs partieulady tae for bl tappers,
prowiding an intrigning contrast with factory workers: despite working
i a setting of sedentary, factory and shift-basad wark (including
nights), factory workers showed lower risk of developing sleep dis-
furbances, However, we must enplissise that the nabber tappers wepe
mcatly alder than the feetory workers, Bang elder than 40 was fosid
to he a risk factor for sleep disturbances as well as work with high
physteal activity, A relationehip bitween seep disorders and advanced
age has been reported, with a redwction i total time and sleep
efficiency as we age [37,38], On the other band, Grandner et al, [29]
after analyzing the United States Behavioral Risk Sarveillance System
Factor data found that older lndividuals were bie likdy o pepoit
problems related to sleep when compared to young and middle-aged
adults, The authers thus suggested that the inceased reporting of sleep
disarders with age is not a linear phenomenaon, and ean be mediated by
foctors other than aging eoch as general health amd presence of
marhidities. These present findings suggest that the variahles relabed
tor e, life-stvle aid swork ahoubd be snabzed tagether, Le. the working
thines and physsal work conditbons in general consitute part of the
mdividual's life-style. Physical effort ab work may have a deleterious
effiect on dleep, particilaily when ssociated with life-style charseter-
istics which reduce sleep quality, such as the environment for sbeeping.
Thiere 6 atill a gap bn the lteratare regarding the sleep of workirs living
m remate areas, although recent studies have shown sleep hahits in
bumter-gatherers [40],

Bring female was also identified as a predictor of sleep distar-
banees. This result eorroborates previons findings in the literature on
this subject [41.42]. In a study of sleep disturbances among adults,
Eariutte ot al. [43] also found greater secoirence ameng wimen, This
phenomenon may be explained hased on two different perspectives:
froan & biobagical standpoiat femabes b more fragmented sleep than
males [44]; alse socially, women are subject to multiple responsibilities
mvalving work, family ete., creating stress which can negatively impact
aleep [45]. Tn conchugion, rabber tappers reported a bigh prevalenes of
sleep disturbances, partly a result of demanding phwsical work, age,
palin and museuloskiletal fatigoe,
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Highlights

*  Three different dietary patterns were found among the drivers assessed in the
study

*  The different dietary practices among the drivers were consistent with diet found
in the general Brazilian population

*  Effects of time of day and shift type on sleepiness were found.

*  Prudent pattern diet was associated with low sleepiness among short-haul truck
drivers

*  Long-haul drivers appear to have a masking effect on their sleepiness
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Abstract

Backeround: The lifestyle of post-industrial society has undergone major  shifis,
charactenized by changes in demographic and epidemiologic profiles, eating habits and
in job stuctures  with irregular  working  hours,  particularly  night  shifts. The
investigation of dietary pattemns is of great important for the discussion and devising of
effective dietary strategies for shift and night workers in general particularly due to the
increased sleepiness reporied during night work.

CMifective: To determine the association between dietary patterns of Brazilians truck
drivers and sleepiness levels, according to the work shift.

Methods: A cross-sectional study of 52 drivers (25 long-haul and 27 short-haul) at a
freight company was carried out. This study entailed application of a structured
questionnaire collecting socicdemographic, lifestvle, and nutritional status. Assessment
of dietary intake using a 24h dietary recall and evaluation of sleepiness was made by the
Karolinska Sleepiness Scale. The principle components of the diet were analysed by
factor analvsis to derive dietary patterns. The Linear Mixed Model was then applied to
determine a model for sleepiness levels of the drivers as a function of dietary pattern,
day, time, and work shift.

Results: Three intake patterns were derived: Traditional, Prudent and Western. Effects
of time of day and shifi type on sleepiness were found. An association between diet and
sleepiness was also evident, where the Prudent pattern was associated with low
sleepiness among short-haul truck drivers.

Conclusions: The results of the present study revealed an association between dietary
patterns and short-haul drvers, in which the healthy paftern showed low sleepiness
during the day. Long-haul drivers appear to have a masking effect on their sleepiness,
probably due to ther irregular working time.

Kevwords: dietary patterns, sleepiness, truck drivers, shiftwork, eating behavior, food
Consumption
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Introduction

Over the last 50 years, the lifestyle of post-industrial society has undergone major
shifts, characterized by changes in demographic and epidemiologic profiles as well as in
industrialization and urbanization. Some of the changes in job structures include

irregular working hours, particularly involving nightshifts [1].

Shift work, especially night shifts, is associated with fatigue, stress, lower
performance in activities, greater risks of accidents, and early functional disability [2,3].
These characteristics are linked to poor working conditions and deregulation of

biological rhythms due to hours in which workers perform their activities [1.4].

In addition, changes in the lifestyle of the population over recent decades have
also affected eating habits. Preference for processed food products over foods rich in
fibre and vitamins, together with sedentarism promoted by changes in the structure of
work and by advances in technology, represent the main etiological factors of

overweight and obesity among adults [5-8].

Night workers are no exception to this change in dietary intake, indeed, the more
ready availability of processed foods has facilitated night-time snacking, a common
practice in this population. The dietary behavior of this group of workers is heavily
influenced by the working times. The consumption of snacks with a high energetic
value yet low nutritional value in terms of micronutrients and fiber during work time

has led to increased rates of overweight and obesity among these individuals [9- 13].

Several studies report an association between sleep restriction and changes in
dietary intake leading to weight gain [14-16]. Markwald et al. [17] found an increased
food intake during periods of reduced sleep duration and, consequently, weight gain
among study volunteers. According to the authors, this response seems to be a
physiological adaptation of the organism to supply the needed energy due to the longer
waking period. In addition, when the amount of sleep is restored there is a reduction in

energy consumption, especially carbohydrates and fats in the sample analyzed.

A study by Nehme [18] involving night security guards found an interaction
between obese individuals and increased sleep duration after a 30% increase in
carbohydrate content in the caloric value of nighttime meals, suggesting possible
mediation by obesity of the effect of carbohydrate intake on sleep of night workers. The
effects of carbohydrate intake during night shifts have been studied since the 1980s.
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These studies suggest that carbohydrate consumption is a factor that changes body mass
and influences psychophysiological variables such as mood [19-22]. Dye et al. [23]
affirmed that carbohydrate-rich meals reduced mental performance and promoted
increased levels of sleepiness compared to meals rich in fats. According to Linder [24],
the effect of carbohydrate intake in promoting sleepiness occurs as a result of serotonin
production, potentialized by meals rich in this nutrient. One study showed that greater
consumption of carbohydrates compared to other macronutrients such as lipids was

associated with greater sleepiness [10].

Evidences from literature claim that the ingestion of meals with high content of
fats and sugars may predispose to excessive daytime sleepiness. According to Panossian
and Veasey [25], the food-induced sleepiness could be possible owing to the hormonal
and neuroendocrine response caused by this kind of nutrient, caractherized by increase
glucose. leptin, cholecystokinin, pepetide YY. inflammatory citokynes, reduction of

noraepinephrine and decrease of neuronal wake sign.

The main sleep problems reported by shift workers are related to complaints of
excessive sleepiness [3]. According to Arkested and Wright [26], the misalignment
between the endogenous circadian rhythms and the work schedules established by night

shift work lead to sleepiness and sleep disorders and increase the risk of accidents.

Several studies investigate the effects of shift work on sleepiness levels. A study
of truck drivers in Belgium found the prevalence of high sleepiness in 18% of
respondents [27]. Another study conducted with drivers in Finland showed that about
40% of long-haul drivers and 21% of short-haul drivers reported problems in staying

alert during the work period [28].

However, exclusive analysis of nutrient intake does not allow the identification
of certain more specific dietary-related associations and outcomes [29]. For this reason,
we decided to investigate dietary patterns instead of prioritize the effect of a single

nutrient.

Drivers, as being shift workers, are also characterized by a poor diet in nutrients
and for changes in eating behavior. The studies carried out in this population highlight
the reduction of fruit and vegetable consumption, lower fiber intake, high consumption

of processed foods, fried foods and excessive sodium in meals [13, 30-32].
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The investigation of dietary patterns 18 of greal important for the discussion and
devising of effective dietary strategies for shifi and night workers in peneral. The
present study involved truck drivers. a group of workers exposed to long periods of
night work and static activity, which can lead to irritability, insomnia, reduced aleriness,
sedentarism, intake of alcoholic beverages, overweight, obesity and unhealthy eating
habits [33-35]. Thus, the hypothesis of this study is that the healthy eating pattern is
associated with low sleepiness during the day. The premise behind this hypothesis is
that healthy food intake habits lead to good sleep quality which in turn would reduce
divrnal sleepiness. Therefore, the aim of this study was to determine the association
between dietary patierns of Brazilians truck drivers with sleepiness levels, according to

work shift.
Methods
Study sample and design

The present cross-sectional study was conducted in a freight company as part of
an institutional program promoting health and quality of life. The company in guestion

has been operating for 35 years and possesses branches in all the capital cities of Brazil.

The company had 24% drivers (110 short-haul and 138 long-haul) on its stafl at
the time of data collection {May and September 2012). An initial tofal of 1200 drivers
were randomly selected (40 short-haul males, 40 long-haul males, 20 short-haul females
and 20 long-haul females) of which only 71 individuals agreed to take pait in of the

study (2% long-haul and 42 shori-haul).

Short-haul drivers worked a fixed day-time schedule of 0%:00 tw 17:0h,
Monday to Friday, with Saturday and Sunday off. Depending on seasonal demands.,
overtime during the week and on Saturdays was common. Long-haul drivers worked
iregular hours on predominantly long distance irips often made during the might {from

23:00h) and early hours. Periods off were not systemically scheduled in advance.

The following exclusion criteria were applied: wse of medications causing
changes in sleep, presence of psychiatric, bormonal or sleep disturbances, and having a
second job. After losses from the sample, the final number of participanis that has
measured sleepiness and answered the 24-hour dietary recall was 32 (n=27 shori-haul

and n=25 long-haul). The sampling power calculated o posteriors was 0,95 (95%), with
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an effect of 21.4% according to caleulations performed wsing the Siata statistical

software.
Ethival Aspecis

The study was approved by the Research Ethics Commaitee of the School of
Public Health of the University of 5do Paulo (COEP FSP/USF). under approval number
23132012 All drivers randomly selected were asked 1o ake part in the sindy and
agreed voluntarily after being explained the abjectives of the study and signing the Free
and Informed Consent Form, previously approved by the COEPF of the FEPUSE as
stipulated in resolution 19696, of the Ministry of Health National Board of Health [36].

Dhate colfection and processing

This study was performed with the application of a siructured guestionnaire
collecting data on sociodemographic (gender. age, educational level, marital status) and
lifestyle habits (drinking, smoking). Data were also collected for seli-reported body
miass and height 1o assess study participants” nutritional status. Studies suggest the use
of self-report measurements as a rapid, economical and reliable alternative for
monitoring nutritional status of the population in sitwations when direct measurements
are not feasible [37-40].

The 24-hE was conducted on three non-consecutive days. comprising two
working days and one day off, to minimize the influence of intrapersonal variability on
dietary intake of the sample studied. A photograph album illustrating serves of the most

comimon foods in the Brazilian diet was employed as an aid during interviews [41].

The data collecied by the 2Z4hR were previously checked for quality of the
information. Standardized guantification of foods and beverages in grams, milligrams
and milliliters was performed. Data were keyed into the software Nutrition Data System
for Research version 2007 [42]. whose main database 15 the Food Composition table of
the United States Department of Agriculinre. Nuotritional values of traditional Brazilian
preparations and foods not included in the software program were input based on

infarmation from the Brazilian Food Composition Table (TACO) [43],
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123 Over 1000 food items were reported, grouped according to nutritional value and
124 characteristics of Brazilian dietary culture 5, 44]. Foods consumed by less than 10% of

125 the sample were excluded from the analysis [45].

126 Foods were classified into 22 groups: fruit (fresh fruit, fruit salad and dried
127 fruit); vegetables (all vegetables and legumes). beans (carioca and black beans, peas,
128 lentils, chickpeas): roots and tubers (potato, manioc, yam, taro); rice, bread and cakes
129 (white and whole rice, white and wholemeal bread and homemade sponges without
130  icing); breakfast cereals (granola, oats, corn flakes); milk, milk derivatives and eggs
131 (whole and skimmed milk, cheese, cream cheese, yoghurt, and boiled eggs, omelet);
132 vegetable oils and olive oil: juices; processed meats; white meats; red meats; pastas and
133 fast food (pizza, lasagna, spaghetti, hamburger, fritter); fried foods, animal fat and
134 emulsions (fried egg, fried potatoes, chicken savory, cheese bread, rissoles, kibbeh, pork
135 scratchings, butter, lard, mayonnaise and margarine); sugar and desserts (refined sugar,
136 brown sugar, honey, jams, compotes, jelly, dulce de leche, peanut confectionary, soft
137 chocolate bon bons, coconut confectionary and iced cakes with filling); processed sweet
138 products (boiled sweets, chewing gum, ice-cream, biscuit creams and chocolates),
139 coffee and teas; soft drinks, alcoholic beverages (lager, draft beer and wine); snacks and

“

140  savories (salted peanuts, savories “chips”™, packet sweet popcorn and salted popcorn);

141 soups and broths: patés and sauces (mayonnaise based patés and white sauce).

142 Sleepiness measurements were made using the Karolinska Sleepiness Scale
143 (KSS). KSS was completed by the drivers every three hours after waking up during 10
144 days. The KSS is self-rated and preceded by the question “How are you feeling right
145 now?” with scores ranging from 1 to 9, classified as “extremely alert™ 1, “very alert”
146 =2, “alert” =3, “rather alert” =4, “neither alert nor sleepy”™ =5, “some signs of
147 sleepiness™ ~6, “sleepy, but no difficulty remaining awake™ ~7, “sleepy. some effort to
148 keep alert™ =8, “extremely sleepy, fighting sleep, a lot of effort to remain awake™ =9

149 [46].
150  Statistical Analysis

151 Normality was tested using the Shapiro Wilk test. Pearson’s Chi-squared test
152 was applied to test the association between the categorical variables such as sex, age,

153 marital status, nutritional status, drinking and smoking habits.
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Dietary patterns were derived by conducting a factor analvsis using principal
component analvsis, emploving the 22 food groups as variables. The adequacy of the
sample was determined vsing the Kaser-Meyer-Olkin (KMO) test as a reference, with
values =050 defined as acceptable. In order to determine the number of factors
(patterns) to be retained for analysis, criteria of analysis of the Soree Tesr and
Eigemvalues >1.5 was adopted. Three factors were retained for subsequent analyses.
These factors (patterns) were named according to the food groups, factor loading scores
and based on the names nsed in the literature on dietary patterns. Food groups with

factor loadings = |(0.3) were considered significant.

The Linear Mixed Model was applied to check for the existence of significant
differences between the mean sleepiness scores of drivers according to digtary pattemns,
shitt, day and time of collection (time bands) and also the effects of interaction among

these variables.

All satistical analyses were performed using the 5P55 190 and Stata 13

software packages. A 5% level of statistical significance was adopied for all tests.

Resulis

In terms of gender distribution, 76.9 %% (n=32) of the drivers studied were men.
In addition, the short-haul (day shift) group represented the majority of the drivers, at
51.9%. A large proportion of the drivers were in the 20-3% years age group (48.00%) and

most were marmied or lived with a partmer (78.8%).

The percentage of smokers was 13.3%, while 21.1% of the drivers interviewed
reporied having given up smoking. With regard to use of alcoholic beverages, 51.9% of
the participanis reporied drinking on special occasions, and higher beverage intake was
evident among the long-haul (irregular shift) group (68 %) MNotably, over 60% of the
drivers were in the obese and overweight category. Moo statistically  significant
differences were found among the variables analyzed on the Pearson’s Chi-squared test

(Table 1.
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Table | — Sociedemographic and lifestvle charactenstics of participants of study (n=52).

Lomg-haal lirregular shift) Short-haal (day shifty

Varinbles Pz’
N “a N %
Sex
Female [ 2400 3 1 057
Male 1% Th.00 il | TR
Age
) - 349 years 10 4000 15 3560
il = 49 years 11 44.00 T 1590 0.37=
=50 years 4 1600 5 1B.50
Marital Stutus
Sigle 5 2000 3 1 05
Marmied/living with pariner i} 000 21 TR
Educatisnal level
Less than 9 years q 3600 ] 1221
9— 11 years 4 3600 G 1333 0.3e
12 years and more 7 2800 12 dd 45
Sminking
Mo 14 5600 19 04D
Former Smoker 7 ZR.00 q 14.80 0=
Yes 4 16.00 q 14.80
Aleshol use
Mo [ 24.00 @ 1340
Former Drinker 2 LI B a0 0.05%
Yes 17 SE.00 10 17.00
Mutritiomal status
Mormal 9 360 3 MLED
6%

Owverneight’ Obesity 16 fd {0 1= G 20

"Fiechar s Enaad lcal g 0015

Three dietary patterns  were  derived: Traditional, Prodent and  Western,
explaining 34.9%% of the total variance of intake. The first pattern (Traditional) consisted
of foods featured in the Brazilian diet including beans, rice, bread, coffee’tea, juices,
white meats, processed meats and low vegetable intake (significant negative loading).
The second pattern (Prodent) was characterized by consumption of roof vegetables and
tubers, milk and dairy, eggs, vegetable oils and olive oil, breakfast cereals and by low
intake of processed meat, fried foods and ammal fai, processed sweet products,
aleoholic beverages and snacks/savories. The third pattern (Western) contained tvpical

foods found in the modern Western diet, such as fast foods, soft drinks, patés and
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sauces, processed meat, breakfast cereals. low consumption of vegetables and white
meat { Table 2).

Table 2 — Factor loadings for the three dietary patterns derived on factor analysis of drivers in

second phase of study (n=52).

o
Fond Group Foad attern

Traditinnal Prudent Western
Frumt
Vegelables =0.3131 L4124
Beans 17544
Root vegetables and Tubers 0. TI2R
Rice, Bread and Cakes 1.7787
Breakfast Cereals 01397 04727
Milk, Duiry and Egps 05847
Vegetable Qils and (Mive oil 0623
Juices L5166
Processed Meals 15043 BERCES 1 03689
White hMeat ATED L3375
Red Meat
Pasta and Fast Fapd 0.7954
Fried feods, amimal fat and emulsions RERN
Sugar and Desscris
Processed sweel products <0.3IK2
Coffee and Teas 407
Soft drinks 04349
Alcobolic beverages =D6089
Snacks and savories ~DARRG
Soups an<d broths
Patés and Sauces 06714
Y Explained Variance 01332 0. 10=] 0.04a87

*Cialy vatues =5 and =0 shm

The Linear Mived Model analysis revealed a statistically significant difference in
the levels of sleepiness between work shift tvpes (F42.218, p=0.01), with higher mean
slegpiness scores among day workers (K55 short-hanl=3.77, 93% CI 3.65-3.87) relative
to irregular shift workers (KSS long-hanl=3.28, 95% CI 3.15-3.40).

Examination of the overall sample, without stratification by work shifit, revealed
a time-of-day effect on mean sleepiness scores (p<0.01). The highest mean sleepiness
scores were Tound Tor the early hours (00:00-02:3903:00-05:59h with K55-4.62, 95%
CL4.30-4.93 and KS5-4.0, 95% C1 3.75-4.34, respectively), nighttime (21:00-23:5%h
KS55-4.05, 95%C1 3.84-4.25) and periods around lunchtime 12:00-14:59h K85-3.31,
95% CI 3.11-3.51), characterizing a typical physiological pattern of variation in
slegpiness over the 24-hour period (Figure 1A).

Drivers from the short-haul group (day workers) who adopted the Western diet
had higher mean sleepiness scores compared o both individuals in the long-haul group

(working night shifts) and drivers that had other dietary patterns who also worked
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during the day (short-haulj(Figure 1B). For drivers working irregular shifts (long-haul),
mean sleepiness scores were similar across all three dietary patterns (KS5-3.08:
K55-3.45 and KS55-3.32). A significant interaction ¢ffect was found between dietary
patiern and work shift type (p=0.02) (Figure 1B).

F=23.629 p< 0.01

OCHN - O - (DTN - OFO0 - L3S0 - A0 - RO - PR
DES O DESE 10T JACHE 1SS NS IR

B
e F= 3865 p=0.02
L]
T
W i 135 T el
&0
e W5, P iest
a g i Wean KWL Wrvles

i
[
13
100
Thy-shift Iergular kil
iy

Figure 1 — Mean sleepiness score over 24-hour period { 1A} and according to food pattern and
work shift type (1B) among truck drivers (n=352).
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Significant interaction effects were found between dietary pattern, work shift
tvpe and time of day for workers with the Prodent pattern (p<0.01). The sleepiness
scores showed expected vartation during the 24-hour period (U-shaped curve, with
greater sleepiness at night) for both the Traditional and Western dietary patterns.
However, analysis of the sleepiness curve for the Prudent pattern revealed a delay in the
peak compared to the other patterns, with the highest mean scores occurring between
03:00 and 05:5% as opposed to around midnight (Figure 2A). Drivers working irregular
shifts had no major variations in mean sleepiness scores during working hours when

comparing the three dietary patterns (Figure 2B).

F=4.876 p<0.01
00

B0
1,000
0 +
R #

LR i)

= Toadbsnsl
e Iy aEien]

—i— WA
M

4,000

1,00
AREEND O D) PO ) R AR DR 2 A
OXSS 0550 QRSO 1150 JUNE 1550 2SS 205
Thrsas:

== Traaditbaral
R
i e
m =Wl n
3,00 .4
4 - :

OO0 A3 D Ol 2 AN 5 O 0D
Or50 0R50 OGESP 115 1450 1M MR FiSe
Ll

Figure 2 — Mean sleepiness in day-shift (2A) and iregular-shift (2B} drivers according 1o
dietary patterns: Traditional, Prudent and Western (n=52).
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Discussion

Three different dietary patterns were found among the drivers assessed in the
present study. The first pattern (Traditional) was characterized by beans, rice, bread,
coftfee, tea, juices, white meat, processed meats and inverse correlation with vegetable
intake. The second pattern (Prudent) was characterized by root vegetables and tubers,
milk and dairy, eggs, vegetable oils and olive oil, while the third pattern (Western)
included fast foods, soft drinks, pités and sauces, and processed meats. Moreover, the
present results showed an interaction among dietary pattern, work shift type and time of
day. In other words, besides the expected effect in which sleepiness varies with shift
type and time of day. an association was also detected between diet and sleepiness, with

the Prudent pattern differing slightly to the others.

Also noteworthy is the flattening of the sleepiness curve, irrespective of diet,
seen among the drivers from the long-haul group. This is likely due to the fact that,
associated with these changes in dietary intake, the sleep deprivation common in night
workers can exacerbate metabolic disturbances, such as glucose intolerance, insulin
resistance and dyslipidemia [14]. On top of this, there is also circadian disruption
manifested by changes in the sleep-wake cycle [47]. In this case, although the increased
homeostatic pressure of sleep during wake state is expected to promote greater
sleepiness during work shifts, the opposite occurs. By contrast, an increase in circadian
pressure negatively influences sleep onset, despite homeostatic pressure due to sleep
debt. Consequently, drivers remain alert during work and also have problems getting to

sleep during time off, with a greater pressure for wake state than for sleep.

Human beings are naturally diurnal individuals, and they should be fasting at
night, with endogenous mobilization of glucose into the blood stream. This explains
why night workers generally have lower appetite, indigestion and gastrointestinal
diseases, since many metabolic functions follow a pattern of circadian rhythm,
including digestion, absorption and storage of nutrients [48.49]. Irregular shift work
(including work at night) is also associated with a number of different health problems
caused by changes in the endogenous timing system, particularly cardiovascular
diseases [50]. In addition to these aspects, irregular shift workers have no set routine,
hampering the maintenance of regular habits of physical activity and eating meals at the

proper time [51-54]. These factors lead to a high prevalence of overweight and obesity,
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a phenomenon alse observed among the drivers assessed in the present siudy.
Furthermore, the literature reports negative lifestyle habits associated with this group of
workers, such as aleohol use and smoking. In conjunction, these variables are major
causes underlving the development of chronic diseases such as obesity, diabetes, cancer

and circulatory diseases [55.56].

Regarding dietary intake and night work, the literature indicates the adoption of
unhealthy diets in terms of nuiritional value, based on the consumpiion of fast foods,
catfeine-rich drinks, soft drinks, chocolates and lower intake of fish and froit by this
group of workers [57,58]. This behavior is evidenced in the results of the present study
by a Western dietary pattern characterized by the consumption of fast foods, processed
meats and soft dinks. Another aspect typically found in the diet of individuals working
irregular shifis, especially night shifts, is a diet with a nutritional composition that is
carbohydrate-rich promoted by high intake of sweet products, bread and foods derived
from graing. In a previous study, Nishiura et al. [39] reported that the preference for
foods rich in fats, the habit of skipping the first meal of the day and eating ouiside the
home increased with shorter sleep duration among workers. According o Gallant et al.
[60], individuals that practiced night eating tended to choose tastier foods with a high
glyeemic level and rich in fats. Intake of these types of foeds has a negative impact on
post-prandial glucose metabolism with possible disruption of the peripheral circadian

systens such as internal desynchronization.

The paiterns found in this study have been previously descnbed by the national
and intemational literature [61-64]. The Western pattern has been associated with the
parameters abdominal obesity, arterial hypertension and changes in metabolism of [ipids
and glucose, as well as with coronary diseases and metabolic syndrome [65-T0]. The
Prudent pattern, considered the closest to a healthy pattern in the present sample and
comprising foods considered beneficial for health, has been associated with lower
prevalence of hypertension and lower levels of markers for cardiovascular diseases [71).
The Traditional pattern comprising rice and beans is considered healthy by the Minisiry
of Health [5] and has been associated with lower iniglveeride values and waist-hip ratio
[72].

The relationship between food intake, sleepiness and performance has not wvet

been clearly elucidated in the literature. In general, studies affinm a reduction in state of
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alertness after food intake [73-75). Landstrom et al. [76], however, highlighted that the
effects of macronutrients on sleep and performance arve relatively tiny and weak

cormjrared to light/dark cycle, for instance.

Studies investigating this line of research have reported that carbohyvdrates, as
well as meal times, have a strong effect on metabolism and internal chythms [77, 78] A
study by Nehme [18] in security guards found an association between sleepiness levels
and carbohydrate intake among obese individuals. The study suppested that obesity
mediated the effect of carbohydrates on sleepiness and sleep duration in the workers
studied. Similarly, a time-of-day effect on sleepiness was also found in the present

study.

Given this scenario, the methodology emploved in food pattern analysis allows

the investigation of plausible relationships between dietary variables and a number of

health conditions. The advantages of this method lie in the fact that global assessment of

usual diet, as opposed o specific assessment of nutrients, is the greater ability to predict
rizk of diseases owing o several aspects such as lower chances of error due to erroneous
associations, reduced confounding  effects by lifestyle-related varables and by
encompassing complex interactions and correlations among nutrients that can alter their
bioavailability action with the organisim [79-82]. Mevertheless, a few limiting factors in
the method of dietary pattern analysis should be mentioned. These factors include: the
subjective nature of factor analvsis affecting the consolidation of food tems and
composition of fosd groups; the number of factors o be retamed along with their
classification [B3]; and the impossihility of drawing isolated cansal inferences since

these are based on the existence of correlations among variables [B4,85].

The results found in the present study revealed the adoption of very different
dietary practices among the drivers, vet these remain consistent with dietary patterns
found in the general Brazilian population. In addition, the initial findings suggest an
association of diet with sleepiness, particularly for the Prudent pattern. This relationship
warrants further investigations by future studies to describe this relationship more fully.
Fecommendations and dietary puidelines for imegular-shift workers should also be
defined to improve their quality of life in the workplace and attenuvate the nsk of non-

comimunicable chionic diseases.
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Abstract

Background: The urbanization process has been associated with an increase in risk
factors to non-communicable diseases. Aim: To evaluate the sleep, biological
rhythms and metabolism among workers of an Amazonian community of Acre,
according to different degrees of urbanization. Methods: a cross-sectional study of
rural and urban residents (22 and 20, respectively) from the municipality of Xapuri,
Acre. Sociodemographic, life habits, anthropometric, metabolic parameter variables
(triglycerides, total cholesterol and fractions, fasting glucose and insulin resistance),
chronotype and food intake were evaluated. Sleep, light exposure and activity levels
variables were obtained by actigraphy and daily activity protocols during 10 days.
The studied groups were compared with Student’s t and Mann-Whitney tests for
anthropometric variables, food intake and metabolic parameters. ANOVA for
repeated measures tests were performed to compare the sleep variables, light and
acitivity levels between groups. Results: Urban residents showed higher averages to
all anthropometric variables, fasting glucose levels, fasting insulin and insulin
resistance (p<0.05) when compared with rural residents. The lipid profile showed no
statistically relevant differences among the groups. Rural residents showed higher
averages of sleep length (p<0.01) and earlier sleep onset (p=0.01). Conclusion: the
findings show an association between urbanization and the presence of risk factors
like overweight, serum lipid level alteration, and insulin resistance.

Keywords: urbanization; non-communicable diseases; metabolic parameters; sleep;
rural communities.
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Introduction

Non-communicable diseases are considered a significant concern in the
context of global public health and are a problem in both developed and developing
countries (ALI et al., 2015; ALWAN, 2011). According to the World Health
Organization (WHO), in 2015, more than 17 million people died victims of these
diseases. Of these deaths, 82% occurred in developing countries and 37% were caused

by cardiovascular diseases.

The urbanization process has been associated with substantial changes in the
population’s lifestyle, such as reduction of physical activity, adoption of nutrient-poor
diets, sedentary work processes, exposure to artificial light and reduction of sleep
duration (LUYSTER et al., 2012; HAWKES, 2006; CABALLERO, 2005). These
have been identified as responsible for the increase in risk factors (dyslipidemias,
obesity, hypertension, insulin resistance) for the diseases mentioned above
(THOMAS & MICHAEL, 2012; POPKIN, 2015). The proportion of the urban
population increased from 13% in the early 20th century to almost 50% in 2005
(KEARNEY, 2010). According to the World Cities Report, published by the United
Nations in 2016, 54% of the world's population lives in urban areas. The report also
notes that this growth trend has remained steady for the last 20 years, especially for
developing nations, comprising Asian, Latin American and African countries
(UNITED NATIONS HUMAN SETTLEMENTS PROGRAM, 2016). Recent studies
show the relationship between the progress of the urbanization process in small cities
and their impact on sleep quality when compared to rural populations and hunter-
gatherer communities. Beale et al. (2017) when comparing sleep between a rural and

urban community in Mozambique, found delays in sleep start times between urban
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and rural dwellers. Moreno et al. (2015) in studying sleep patterns among rubber
tappers in the Amazon observed a reduction in sleep duration among participants with
access to electricity compared to the group without access. De la Iglesia et al. (2015),
studying two indigenous communities of hunter-gatherers in Argentina, also reports

shorter sleep duration among groups with access to electricity.

Several published studies show the relationship between short sleep duration
and later sleep timing at the highest body mass index (BARON et al, 2011;
ROENNEBERG et al., 2012, GONNISSEN et al., 2013, LUCASSEN et al., 2013,
ARORA & TAHERI, 2015). As well as data from animal and human models
emphasize that exposure to light may have the ability to modulate metabolism,
especially in appetite regulating hormones, as well as body weight and body
composition (DUNAI et al., 2007; FONKEN et al., 2010; FIGUEIRO et al., 2012;

DANILENKO et al., 2013; COOMANS et al., 2013).

In this way, understanding the sleep patterns among groups that undergo an
initial process of urbanization in comparison with rural communities is fundamental
to a better understanding of the impacts of urbanization on human health, especially in
the context of non-communicable diseases. The northern region of Brazil, especially
the Amazon region, presents the ideal characteristics for this type of study, since part
of its population resides in rural areas without access to electricity, and at the same
time, it has small cities in initial stages of industrialization and access to the facilities

of modern life, as well as the way of life of industrialized human societies.
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From the above scenario, the aim study is to evaluate the sleep, biological
rhythms and metabolism among workers of an Amazonian community of Acre,

according to different degrees of urbanization.

Methods

2.1 Study sample and design

It is a cross-sectional study developed through the collection and analysis of
sociodemographic data, life habits, anthropometrics and biochemical indicators of
metabolic profile. The research was conducted between September and October 2015

and July and August 2016.

The total sample of the study (n = 42) consisted of two distinct groups: 1) rural
workers (n = 22), resident in the extractive reserve of Chico Mendes located in the
municipality of Xapuri; 2) urban dwellers (n = 20) from the same city, employed in
the education and services sector. Currently, the city of Acre, in the northern region of
Brazil, has 16,091 inhabitants in an area of 5,347,446 km?, of which 5,761 are from

the rural area and 10,330 (64%) from the urban area (IBGE, 2010).

As inclusion criteria for town volunteers were prioritized: male individuals,
who lived and worked in the city. In addition, they should only have daytime work
schedules. For exclusion criteria of the same group were defined: being female,
shiftwork and presenting sleep disorders. For residents of the extractive reserve, as
inclusion criteria were considered: residing and working in the extractive reserve (in
activities such as extraction of latex, chestnut, subsistence agriculture and raising

small animals), have electric light in the residence.

2.2 Variables
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Socio-demographic and lifestyle questionnaire

Data on socio-demographic aspects were collected, such as age, sex,
schooling, marital status, and number of people in the residence, presence of children

under 18 years of age and life habits (physical activity, smoking and alcohol intake).

Nutritional Status

The body mass index (BMI = body mass / height?, kg / m2), recommended by
the World Health Organization (WHO, 2000), was used to evaluate the nutritional
status of the study population. BMI was categorized according to the following cutoff
points for the classification of subjects: low weight (BMI <18 kg / m2); eutrophy >
18.5 kg / m2 and <25 kg / m2; overweight > 25 kg / m2 and <30 kg / m2; obesity > 30

kg / m2.

As complementary information to the diagnosis of obesity in the population,
the cut-off points for waist circumference (WC) proposed by the Brazilian Society of
Cardiology (2013) were used, which defines as risk for metabolic morbidities,
therefore abdominal obesity for WC > 90 cm in men . Body fat index, visceral fat

index and metabolic age were provided by the Tanita® (BC 543) digital scale.

Metabolic Parameters

Biochemical tests were performed by blood sample collection by a trained
nurse. The parameters analyzed in the present study are: fasting glucose, fasting
insulin, triglycerides, total cholesterol and fractions. The collected blood samples
were transported according to all transport protocols of biological material to the state
capital of Acre, Rio Branco for analysis by authorized laboratory.

For the analysis of the lipid profile, the references of the Brazilian Dyslipidemias
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Directive were used, which establish as high triglyceride values >150mg / dL, total
cholesterol > 200mg / dL, LDL-cholesterol >100mg / dL, as well as HDL cholesterol
<40mg / dL as low values (BRAZILIAN SOCIETY OF CARDIOLOGY, 2013). For
fasting glycemia, reference values above 100mg / dL were used as values altered

according to the Brazilian Diabetes Society (2016).

Insulin resistance was calculated using the HOMA-IR (Homeostasis Model
Assessment) formula proposed by Matthews et al. (1985). High values above 2.71
were considered, according to the study by Geloneze et al. (2006) for the Brazilian

population.

Actigraphy

To investigate sleep patterns, light exposure and activity levels, participants
used non-dominant pulse accelerometers for 10 consecutive days. The accelerometer
consists of a device that contains an accelerometer and light and temperature sensors
and records the ambient light, ambient and skin temperature, and activity levels at 60-
second intervals (MotionWatch 8 CamNtech and ActTrust Condor Instruments). The
data obtained by the use of accelerometers were complemented by information from a
protocol of daily activity, completed by the participants of the research, with the aid
of the researcher when necessary. This protocol consisted of a 24-hour schedule
divided into 15-minute intervals, which presented the following activities: work,
transportation, meal or snack, play and other leisure activities. The raw data of the
equipment has been checked and corrected for any inconsistencies according to the
information contained in the activity protocols and subsequent edition of the

instruments in the Philips Actware 6.0.5 software (Philips Respironics®).
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After edition of all the actograms, the variables related to sleep for work days
and days off were estimated. The variables analyzed were: sleep onset, wake up time,
sleep length, and midsleep, calculated by the sum of the start time of sleep with total

sleep duration divided by two.

Munich ChronoType Questionnaire (MCTQ)

This MCTQ addresses questions about sleep duration, exposure to light
considering work time and free time, as well as a self-assessment of the chronotype
(ROENNEBERG et al., 2003). According to this questionnaire, chronotype is defined
by midsleep on days off, taking into account the number of days of work and days off,
which can be calculated by the following formula: MSFc = MSF-0.5 * (SDf- (SDw *
5+ SDf * 2) / 7). MSF is the midsleep on free days without correction; SDf is sleep
duration on free days; SDw is sleep duration on working days.

The social jetlag was calculated by the absolute difference between
midsleep on workdays (MSW) and midsleep on free days (MSF) (WITTMANN et al.,

2006).

Food Intake

To evaluate food consumption we performed the 24-hour food recall
(R24h), an instrument that allows food consumption to be quantified in the 24 hours
of the day before the interview, during 3 days: 2 days of work and 1 day of rest.

The data collected by R24h were previously checked for information
quality. Standardized quantification of foods and beverages in grams, milligrams and

milliliters was performed. After this step, the data were computed and converted to
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energy and macronutrients (carbohydrates, proteins and fats) using the Nutrition Data
System for Research version 2016 software (NUTRITION COORDINATING
CENTER, UNIVERSITY OF MINNESOTA, 2016). Typically Brazilian foods and
preparations that were not included in the program had their nutritional values

inserted according to information from the national table (TACO).

2.3 Statistical Analysis

The distribution of the variables was evaluated by the Shapiro Wilk test.
Fisher's exact test was used to verify the associations between the following
categorical variables: marital status, schooling, presence of children under 18 years of
age, alcohol intake, smoking, physical activityy, BMI, CC, fasting glucose,

triglycerides, total cholesterol, LDL-cholesterol and HDL-cholesterol.

Student's t test (and its non-parametric equivalent) was performed for
independent samples in order to compare data between the two groups (urban and
rural) for the following variables: age, BMI, WC, body fat , visceral fat, muscle mass,
metabolic age, fasting glucose, fasting insulin, triglycerides, total cholesterol, LDL-

cholesterol, HDL-cholesterol, energy (Kcal), carbohydrates (g), proteins (g) and fat

(9).

ANOVA for repeated measures were performed to test the main effects and
the interaction between day of week (week days and days off) and rural/town groups
on sleep onset, wake up time, sleep length and midsleep. ANOVA for repeated
measures were performed to test the main effects between rural/town groups and time

of day (hour) on activity levels and light exposure on work days and days off.
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Spearman’s correlation tests were performed between variable: social jetlag,
midsleep (MSFc), body mass index (BMI) and energy intake (Kcal) of rural and urban
participants.

The Statal4 software program (Stata Corporation, College Station, TX, USA)
was used for all analyses. A p-value <0.05 level of statistical significance was adopted

for all tests.

2.4 Ethical Aspects

The study was approved by the Research Ethics Committee of the Faculty of
Public Health of the University of Sdo Paulo (CAAE: 44860515.0.0000.5421), and
the study was carried out in accordance with the ethical standards laid down by the
National Health Council (Resolution 466 of December 12, 2012) (BRASIL, 2012).
Volunteers, after being clarified about the research objectives, signed an informed

consent.

Results

The overall median age of the study sample was 42.5 years, IQR (38.00-
50.00). In the division by groups the median age varied between 43.50 years, IQR
(37.00-49.00) for urban individuals and 42.00, IQR (39.00 - 57.00) among the rural
ones. No significant statistical differences were found between the groups (Mann-

Whitney test, z=0.971 p = 0.332).

Rural residents have a higher prevalence of smoking and half of the sample is
addicted to smoking. There were significant statistical differences between rural and
urban participants in terms of education (p = 0.000) and physical activity (p = 0.040)

(Table 1).
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Table 1. Demographic data lifestyle of rural and town subjects (n=42). Fischer's
Exact test, *p<0.05

. Town (n=20) Rural (n=22)
Variables p-value*
N % N %
Marital Status
Single 3 15.00 3 13.64 ns
Married/living with partner 17 85 19 86.36 '
Educational level
Primary education unconcluded 1 5.00 20 90.91 ~0.000
Primary education concluded 19 95.00 2 9.09 =2
Children under 18 years
Yes 16 80.00 17 77.27 ns
No 4 20.00 5 22.73 '
Smoking
No 19 95.00 14 63.64
p=0.022
Yes 1 5.00 8 36.36
Alcohol use
No 13 65.00 11 50.00
n.s
Yes 7 35.00 11 50.00
Physical Activity (leisure time)
Yes 9 45.00 3 13.64
p=0.040
No 11 55.00 19 86.36

When evaluated as to fasting glucose levels, fasting insulin and Homa-IR
index, urban individuals stand out among the highest values, with significant
differences compared to rural (p <0.05) (Figure 1 B, C and D ). No significant
statistical differences were observed between the levels of triglycerides, total

cholesterol and fractions between urban and rural (Figure 1 A).

However, the values in Figure 1 highlight a trend of higher values among town
residents, except for HDL-cholesterol, which demonstrate a higher value among rural

residents, as a protective factor for cardiovascular diseases.
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212 Town participants presented significantly higher values in relation to rural
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Figure 2. Anthropometric variables among town (n=20) and rural subjects (n=22).
Student’s t test: A, B ,C and D. Mann-Whitney test: E .*p<0.05.

Town residents showed lower averages of sleep length (F=15.30, p=0.0004)
during work days; later sleep onset (F=28.30, p<0.0001; F=23.18, p<0.0001), later
wake up time (F=5.11, p=0.0299; F=25.15, p<0.0001) and midsleep (F=25,89,

p<0.0001; F=41,99, p<0.0001) during work and days off (Figure 3).
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Figure 3. Sleep patterns according work and days off among town (n=20) and rural
(n=22) participants.

Individuals in rural areas were exposed to natural light once their work
activities occur in the field, with activities related to land management. Among urban
participants, there is less exposure to natural light, since work activities take place in
enclosed spaces, such as schools and public offices (Fig. 4A). In both groups, there
are higher levels of activity during the day, however, for the rural zone, higher values
of activity levels compared to urban areas were observed, with significant differences

between groups during working days (Fig. 4B).
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Figure 4. Light (A) and activity levels (B) per hour during work days of rurals and
town participants (n=42). Repeated measures ANOVA show significant differences in
activity levels (F=17.81, p=0.0003; F=3.20, p=0.0036) and light exposure (F=10.18
p=0.0041; F=10.49, p<0.0001) between the two groups and time of day.

For days off, no significant differences were found between groups (rural and
town residents) for light exposure (Fig. 5A). Entretanto, para os niveis de atividades,
residentes da zona rural apresentaram valores mais elevados em comparacdo aos

urbanos, com significancia estatistica (Fig. 5B).
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291  activity levels (F=2.19, p=0.0330) and time of day for light exposure (F=10.77,
292 p<0.0001).
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The mean values of consumption of research plots were, respectively, the differences
between urban residents (2840.49 Kcal, SD 697.92 kcal) and rural (2105.87 Kcal, SD
624.87 Kcal) (Student t test , t = -3.5562, p = 0.0010).

Ingestion of fats (g) and proteins (g) were higher among urban participants
(94.19g, SD 29.39g and 120.66g, SD 33.91g, respectively) compared to rural ones
(56.44g, SD 21.82g and 87.30g, SD 31.21 g) with differences between means
(Student's t-test: t = -4.7080, p <0.0001 et = -3.2789, p = 0.0022, respectively).

With the ingestion of carbohydrates (g), there was a reduction of the
differences in the population of origin (305.96g SD 120.46g) and the city residents
(370.13g SD 91.869) (Student's t test, t = -1, 8934, p = 0.0657).

From the calculation of social jet lag, possible correlations between
midsleep (MSFc), body mass index (BMI) and energy intake (Kcal) of the
participants were tested. However, no significant correlations were found (p <0.05)

(Fig 6, 7 and 8).
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322 Figure 7. Social jet lag (decimal hours) and body mass index (BMI) for town (n=20)
323 and rural residents (n=22). Spearman’s rho = - 0.1745, p=0.2881.
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328

329  Discussion

330 Increasing modernization and urbanization in Brazil reach many distant
331 regions and communities, bringing with them changes in life habits that can impact
332 health population, increasing metabolic risks, as well as the development of
333  cardiovascular diseases and the reduction of quality of life. According to Vasanti and
334  collaborators (2013), the negative consequences of the urbanized lifestyle are the
335  result of profound changes related to technological advances, intense mechanization,
336 changes in housing environment, greater availability and food options, reduction of

337  sleep duration and greater availability of social activities in the night time period. All
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these aspects together impact the quality of the diet, significantly reduce daily energy

expenditure and contribute to increase obesity.

In our research, we describe the differences between an urban and rural
population in aspects related to nutritional status, especially overweight and obesity,
as well as metabolic factors associated with the risk of non communicable diseases
and sleep quality. Our findings reinforce the presence of overweight and obesity
among town residents, as well as important biochemical markers for altered metabolic
diseases (fasting glucose, fasting insulin and insulin resistance by the Homa-IR

index).

Studies have shown a strong relationship between the urbanization process and
the presence of non-communicable diseases, especially associated risk factors, such as
overweight, high blood pressure, changes in serum lipids and insulin resistance
(FATEMA et al., 2016; NOVAK et al., 2012; ALLENDER et al., 2010; MONDA et
al., 2007). Non-communicable diseases, such as cardiovascular diseases and diabetes,
have a huge impact on socioeconomic development, especially for developing
countries, as it affects the economically active population, resulting in lost
productivity (ALWAN & MACLEAN, 2009; NUGENT, 2008; LLOYD-WILLIAMS

et al., 2008).

On the other hand, our findings reveal rural habitants in adequate weight and
without the presence of metabolic alterations. However, they show lifestyle habits
recognized as deleterious, such as the high prevalence of smoking and alcohol
consumption. The literature reports that rural work, which in itself requires greater
physical strength and lower educational level, may contribute significantly to a lower

prevalence of cardio-metabolic risk factors among communities, since levels of
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physical effort in work activities are higher compared to work activities in cities
(OBIRIKORANG et al., 2015; ASSAH et al., 2015; ASSAH et al., 2011; GREGORY
et al., 2007; FORD et al., 1991).

In Brazil, this tendency is particularly observed in the North and Northeast
regions, so that physical activity is carried out as a function of work and
transportation to the same and not aimed at improving the quality of life (KNUTH et
al., 2011), fact this is evidenced in our findings.

Also in this context, we highlight our results regarding sleep patterns,
characterized by a delay in sleep offset and waking up hours, as well as a shorter sleep
duration among the urban community when compared to the rural ones. However, the
quality of sleep of rural residents is worse, since they present a more fragmented sleep
and a high number of nocturnal awakenings (data not shown).

Once again, the literature shows the relationship between the intense physical
effort in rural work and the quality of sleep. Martins et al. (2016) in a study with a
similar population in the Amazon found the presence of musculoskeletal pain due to
the work effort associated with the presence of sleep disorders. Moreno et al. (2016)
also show that rural work is an important predictor for insomnia and musculoskeletal
pain.

Benjamini et al. (2016) when describing the quality of sleep in a Brazilian
rural population found a high prevalence (34.9%) of poor sleep quality. According to
the authors, high prevalences for poor sleep quality are a common finding in rural
communities marked by strenuous work activities. Another study in rural
communities and in small African cities found worse sleep quality among rural ones
due to the worse conditions of the sleeping places and also the intense work activity.

In addition, residents of the small city with access to electricity also present delays in
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sleep onset (BEALE et al., 2017). The authors of the study also point out that some
aspects of the urban environment can have beneficial effects on sleep, such as access
to more comfortable sleeping places, safer homes, adequate room temperature, etc.

In our study, urban residents have labor activities with less physical effort and
access to more comfortable environmental conditions for the promotion of sleep,

corroborating the recent literature findings mentioned above.

However, even in the face of possible benefits generated by urbanization,
our findings demonstrate a shorter duration of sleep, later sleep onset, later wake up
time, less light exposure during work days, higher caloric intake, body mass in the
scientific literature and reinforced by our findings among urban participants.

Patel and Hu (2008) in an important review study showed that a shorter
sleep duration increases the risk for obesity. It is well described in the literature that
sleep deprivation reduces leptin levels and increases ghrelin levels, thus altering
metabolism, altering satiety and contributing to increased obesity (SPIEGEL et al.,
2004; PATEL et al. , 2006; GOLLEY et al., 2013).

In addition to sleep, exposure to light has been a recurring research topic
associated with obesity. According to Reid and co-workers (2014), exposure to
moderate light levels at biologically appropriate times may influence body weight
regardless of sleep duration and time of onset. Obayashi et al. (2016), in a cohort
study, demonstrated that exposure to light during the night and reduction of light
exposure throughout the day were associated with an increase in obesity indicators in
the elderly population evaluated regardless of duration and onset of the disease. sleep.
It was estimated a 10% increase in BMI and 10.2% in waist / hip ratio in 10 years. For

the authors, increasing nocturnal light and reducing exposure to natural light are
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common features of modern society and an important risk factor for obesity to be
considered for the health of the population.

One of the possible mechanisms that explain the direct relationship between
light exposure and body weight independent of caloric intake may be the influence of
light on the secretion of hormones, such as melatonin. Exposure to daylight may alter
nocturnal levels of melatonin and the sensitivity of the circadian oscillator to light.
These factors may influence the metabolism and control of body weight (SMITH et
al., 2004; CHANG et al., 2011; OBAYASHI et al., 2012).

Changes in melatonin concentrations may also affect insulin sensitivity, and
studies in humans have shown that suppression of this hormone in the body (by
excessive night light for example) is a risk factor for type 2 diabetes (PESCHKE et
al., 2013; ZANUTO et al., 2013, McMULLAN et al.,, 2013). This fact also
corroborates the findings of our research, since hyperglycemia and higher insulin
resistance profile was observed among the residents of the small city, with greater
access to modern facilities and greater exposure to light at night during working days.

Another important aspect to be discussed in the genesis of weight gain is
dietary intake. Several studies, both in humans and in animal models, state that eating
foods at times when they should be reserved for sleep can lead to overweight and
metabolic diseases (COLLES et al.,, 2007; ARBLE et al.,, 2009; SALGADO-
DELGADO et al., 2010; BARON et al., 2013).

According to McHill et al. (2017), when evaluating 110 adult subjects, the
food intake schedule related to the onset of melatonin secretion was associated with
body mass index and body fat percentage. These associations are independent of other
factors widely discussed in relation to diet, such as the amount of energy and nutrients

ingested.
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In our findings the food consumption schedules were not explored for the
present manuscript, however, it is highlighted a greater energy consumption by city
dwellers in relation to the rural ones. This can be explained not only by the greater
access to processed foods and higher caloric density found in supermarkets and
cafeterias in the city, but also by the greater window of availability for the
consumption of meals at later times by the urban dwellings in relation to the rural
ones , thus contributing as an important factor to the excess weight found in the
sample.

In view of the described scenario, we highlight in our results the main
factors associated to the higher body mass index among city residents, as shown by

the scheme in figure 9.

Later
chronotype

N

Unhealthy
food

Less day
light H

More
social jet
lag

|

\

Short sleep

Figure 9. Explanatory model scheme proposed by the study.
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It should also be pointed out that some aspects of urbanization, such as greater
access to the health and education system, could contribute positively to the
improvement of the issues mentioned above. However, in developing countries such
as Brazil, the growth of urban areas occurs rapidly, without planning and without the
basic structures so that the problems of urbanization impact especially on the poorest
populations of these regions (VASANTI et al., 2013; POPKIN, 2009; FRASER,

2005).

Xu et al. (2014) point out this aspect in a study of rural and urban populations
in Shaanxi Province, China, which is undergoing an accelerated urbanization process.
The study found increased risk for metabolic syndrome among rural residents as a
result of recent sociodemographic and lifestyle changes. The authors discuss the fact
that rural communities in the process of urbanization share the same problems as
cities, such as soil, water and air contamination, but do not have access to the same
conveniences as hospitals, health care, adequate housing, education and places for

recreation and leisure activities.

In conclusion, our findings show an association between town residents and
the presence of risk factors for metabolic disorders like overweight, insulin resistance,
increased glucose, short sleep duration, less natural light exposure. However, in a
developing country like Brazil, rural populations presents worse sleep quality and the
adoption of unhealthy lifestyle’s practices, like smoking and alcohol consuption.

This overview provides a dimension of the new challenges to be faced in
terms of public health with the advancement of the contemporary lifestyle within the

country and its potential health risks in concomitance with the old health problems of
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rural areas, characterized by poor access to basic health care, low educational level,

low income and inadequate working conditions.
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ANEXO 4 — QUESTIONARIO

UNIVERSIDADE DE SAO PAULO
FACULDADE DE SAUDE PUBLICA

DEPARTAMENTO DE SAUDE AMBIENTAL

DADOS DE IDENTIFICACAO
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Entrevistador (a):

1. Data da entrevista:

2. Local da entrevista:

[1 Cooperativa dos seringueiros
(1 Residéncia

(1 Local de Trabalho

O Outros.

3. Sexo do entrevistado:

OF OM

4. Qual a sua data de nascimento?

/ /

5. Em que cidade vocé nasceu?

6. Qual seu local de residéncia?
[ Cidade (parte urbana Xapuri)

[J Reserva Extrativista

7. Qual a sua ocupac¢ao?

[J Seringueiro
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[1 Trabalhador da cidade. O qué faz?

8. Ha luz elétrica na sua residéncia?

71Sim
"1 Né&o
ANTROPOMETRIA
9. Peso: kg IMC (indice de Massa Corporal)
kg
10. Altura: metros
11. Circunferéncia quadril: cm
12. Circunferéncia cintura: cm

QUESTIONARIO SOCIODEMOGRAFICO

14. VVocé estudou?
[]1Sim

1 Né&o (PASSE PARA A PERGUNTA 17)

15. Vocé estudou até o:

1 Primério incompleto

1 Ensino Fundamental completo (terminou a 82 série)

1 Ensino Médio incompleto (ndo terminou o 3° colegial)
1 Ensino Médio completo (terminou o 3° colegial)

) Faculdade incompleta

) Faculdade completa
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1 Pés-Graduagdo completa

1 Pés-Graduagdo incompleta

16. Vocé estuda atualmente?

1 Sim (Em qual horario)

[1 Nao

17. Estado conjugal atual é:

1 Solteiro(a)

1 Casado(a) / Vive com companheiro(a)
1 Separado(a) / Divorciado(a)

1Viavo(a)

18. Alguma crianga mora com vocé? (Pode ser seu filho ou n&o)
[1Sim

(1 Nado

19. Quantas criancas moram com vocé de acordo com a idade delas (PODE
HAVER MAIS DE 1 OPCAO)

1 Menor que 1 ano crianga (S)
1De labanos crianga (S)

1 De 6 a 10 anos crianga (S)
1De 11 a 15 anos crianga ()

20. Vocé fuma cigarro (comum, de palha, cachimbo ou masca tabaco)?
[1Sim

(1 Né&o

21. Quantos cigarros vocé fuma por dia?

22. Vocé bebe?

(] Sim
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(1 Nao

23. Com que frequiéncia vocé bebe nessas ocasides?
1 Menos de 1 vez por més

11 vez por més

1A cada 15 dias

11 a2 vezes por semana

13 a5 vezes por semana

16 a7 vezes por semana

24. Vocé costuma tomar algum medicamento?

1 Sim. Qual?

(1 Nao

25. Ha quanto tempo vocé toma esse medicamento (meses/anos)

26. Este medicamento tem prescricdo medica?
[1Sim

(1 Néo

27. Voceé pratica exercicio fisico?
"1 Nao

1 Sim. Qual?

28. Quantas vezes por semana vocé pratica exercicio fisico?
11 vez por semana
"1 De 2 a 3 vezes por semana

1 Mais do que 3 vezes por semana

29. Qual seu tipo de vinculo empregaticio?
[ Celetista

[J Cooperativado
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1 Autbnomo

(1 Contrato temporario (Quanto tempo dura esse contrato?)
(1 Terceirizado

[ Estatutario

(1 Outro (Qual?)

30. Como sdo seus horarios de trabalho:

(1 Diurno Fixo: as horas

(1 Outro (Qual?)

31. Quantas horas vocé trabalha por semana?

32. Voceé tem folgas no trabalho?
00 Sim

0 Néao

33. Quantos dias de folga vocé tem?
0 1dia

1 1 dia e meio

1 2 dias

1 3 dias

[ 4 dias ou mais

34. Como é sua escala de folga?

MORBIDADES REFERIDAS (ICT)

Na sua opinido, quais das lesdes por acidentes ou doencas citadas abaixo, vocé

possui atualmente? Marque também aquelas que foram confirmadas pelo médico

gue vocé possui atualmente. E marque com um X se faz uso de medicacéo para a

lesdo (s) / doenca (s) assinalada (s).




DEIXE EM BRANCO CASO NAO TENHA NENHUM DOS PROBLEMAS

DESCRITOS ABAIXO.
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Em minha Diagnostico | Faz uso de
opinido médico medicamento

L |Dor nas costas que se irradia para perna

(ciatico) 0 0 0
2.

Artrite reumatoide 0 0 0
3.

Outra doenga masculo-esquelética. Qual? 0 0 0
4,

Hipertensao arterial (presséo alta) 0 0 0
5 Doenca coronariana, dor no peito durante

exercicio (angina pectoris) 0 0 0
6.

Infarto do miocardio, trombose coronariana O O O
7.

Insuficiéncia cardiaca O O O
8. |Outra  doenca  cardiovascular.  Qual? 0 0 0
9. |InfeccBes repetidas do trato respiratorio

(incluindo  sinusite  aguda, amigdalite,

bronquite aguda) 0 b b
10.

Bronquite crbnica 0 0 0
11.

Sinusite crénica 0 O O

12.
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Asma

13.

Enfisema

14.

Tuberculose pulmonar

15.

Outra doenca respiratdria. Qual?

16.

Distarbio  emocional severo  (exemplo,
depresséo severa)

17.

Disturbio  emocional  leve  (exemplo,
depresséo leve, tensdo, ansiedade, insbnia)

18.

Problema ou diminuigédo da audicao

19.

Doenca ou lesdo da visdo (ndo assinale se
apenas usa oculos e/ou lentes de contato de
grau)

20.

Doenca neurologica (acidente vascular
cerebral ou “derrame”, neuralgia, enxaqueca,
epilepsia)

21.

Outra doenca neuroldgica ou dos 6rgdos dos
sentidos.
Qual?

22.

Pedras ou doencas da vesicula biliar

23.

Doenca do péancreas ou do figado

24,

Ulcera géstrica ou duodenal

25.

Gastrite ou irritacdo duodenal
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26.
Colite ou irritacdo do célon
21| Outra doenca digestiva. Qual?
28.
Infecgdo das vias urinarias
29.
Doenca dos rins
30. | Doenca dos genitais e aparelho reprodutor
(exemplo, problema nas trompas ou oOvarios,
ou na prostata)
31 | outra doenca geniturinéria. Qual?
32.
Alergia, eczema
33. | outra erupcéo. Qual?
34. | Outra doenca na pele. Qual?
35. | Tumor benigno
36. | Tumor maligno (cancer). Onde?
37. | Obesidade
38.
Diabetes
39. | Bocio ou outra doenga da tiredide
40.

Outra doenca enddcrina ou metabdlica. Qual?
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O 0
41.
Anemia 0 0
42. ?
Outra  doenca do  sangue. Qual?
O O
43. | Defeito de nascimento. Qual?
O O
44. | Outro problema ou doenca.
Qual? 0 0

IPAQ

As perguntas estdo relacionadas ao tempo que vocé gasta fazendo atividade fisica em
uma semana NORMAL / HABITUAL.

Para responder as questdes lembre que:

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

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

SECAO 1 - ATIVIDADE FISICA NO TRABALHO

Esta secdo inclui as atividades que vocé faz no seu trabalho, remunerado ou
voluntario. NAO INCLUIR as tarefas domésticas, cuidar do jardim e da casa, tomar
conta da sua familia ou o transporte para o trabalho. Estas serdo incluidas na Secéao 3.

Pense apenas naquelas atividades que durem pelo menos 10 minutos continuos.

102. Em quantos dias de uma semana normal vocé realiza atividades vigorosas, por
pelo menos 10 minutos continuos, como trabalho de construcdo pesada, levantar e
transportar objetos pesados, trabalhar com enxadas ou p4, cavar valas ou buracos, ou
subir escadas, como parte do seu trabalho:

dias por semana () Nenhum — V& para questéo 103
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103. Quanto tempo, no total, vocé geralmente gasta POR DIA fazendo essas
atividades fisicas rigorosas, como parte do seu trabalho?
horas minutos/dia

104. Em quantos dias de uma semana normal vocé faz atividades moderadas, por
pelo menos 10 minutos continuos, como caminhar rapidamente, levantar e transportar
pequenos objetos, como parte do seu trabalho?

dias por SEMANA () Nenhum — Va para questdo 105

105. Quanto tempo, no total, vocé geralmente gasta POR DIA fazendo essas
atividades moderadas, como parte do seu trabalho?
horas minutos/dia

106. Em quantos dias de uma semana normal vocé caminha, durante pelo menos 10
minutos continuos, como parte do seu trabalho? (NAO INCLUA o caminhar
como forma de transporte para ir ou voltar ao trabalho)

dias por SEMANA () Nenhum — VA PARA A SECAO 2
- TRANSPORTE

107. Quanto tempo, no total, vocé geralmente gasta POR DIA caminhando como
parte do seu trabalho? (NAO INCLUA o caminhar como forma de transporte
para ir ou voltar ao trabalho)

horas minutos/dia

108. Quando vocé caminha, como parte do seu trabalho, a que passo vocé
geralmente anda? (NAO INCLUA o caminhar como forma de transporte para ir
ou voltar ao trabalho)

() Passo rapido/vigoroso () Passo moderado () Passo
Lento

SECAO 2 - ATIVIDADE FISICA COMO MEIO DE TRANSPORTE
Estas questbes se referem a forma tipica como vocé se desloca de um lugar para
outro, incluindo seu trabalho, cinema, lojas e outros.

109. Em quantos dias de uma semana normal vocé anda de carro, moto, dnibus, trem
e/ou metr6?
dias por SEMANA () Nenhum — V& para questéo 110

110. Quanto tempo, no total, vocé geralmente gasta POR DIA andando de carro,
moto, énibus, trem e/ou metr6?
horas minutos/dia

Agora pense somente em relacdo a caminhar ou pedalar para ir de um lugar a outro
como meio de transporte.




218

111. Em quantos dias de uma semana normal vocé anda de bicicleta por pelo menos
10 minutos continuos para ir de um lugar para outro? (NAO INCLUA o pedalar por
lazer ou exercicio)

dias por SEMANA () Nenhum — V& para a questao 113

112. Nos dias que vocé pedala, quanto tempo no total, vocé gasta para ir de um lugar
para outro? (NAO INCLUA o pedalar por lazer ou exercicio)
horas minutos/dia

113. Quando vocé anda de bicicleta, a que velocidade vocé costuma pedalar? (NAO
INCLUA o pedalar por lazer ou exercicio)
() rapida () moderada () lenta

114. Em quantos dias de uma semana normal vocé caminha, por pelo menos 10
minutos continuos, para ir de um lugar para outro? (NAO INCLUA as caminhadas
por lazer ou exercicio)

dias por SEMANA () Nenhum — VA PARA SECAO 3
— ATIVIDADE FISICA EM CASA

115. Quando vocé caminha para ir de um lugar para outro, quanto tempo POR DIA
vocé gasta? (NAO INCLUA as caminhadas por lazer ou exercicio)
horas minutos/dia

116. Quando vocé caminha para ir de um lugar a outro, a que passo Vocé
normalmente anda? (NAO INCLUA as caminhadas por lazer ou exercicio)

() Passo rapido/vigoroso () Passo moderado () Passo
lento

SECAO 3 - ATIVIDADE FISICA EM CASA: TRABALHO, TEREFAS
DOMESTICAS E CUIDAR DA FAMILIA

Esta parte inclui as atividades fisicas que vocé faz em uma semana NORMAL, dentro
e ao redor da sua casa. Por exemplo: trabalho doméstico, cuidar do jardim, cuidar do
quintal, trabalho de manutencdo da casa ou cuidar de sua familia. Novamente, pense
somente naquelas atividades fisicas com duracdo de pelo menos de 10 minutos
continuos.

117. Em quantos dias de uma semana normal vocé faz atividades vigorosas no
jardim ou quintal, por pelo menos 10 minutos, como carpir, cortar lenha, cavar,
levantar ou transportar objetos pesados e lavar ou esfregar o chao?

dias por SEMANA () nenhum — Va para a questao

118

118. Nos dias que faz este tipo de atividades fisicas vigorosas no quintal ou jardim,
guanto tempo no total, vocé gasta POR DIA?
horas minutos/dia
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119. Em quantos dias de uma semana normal vocé faz atividades moderadas no
jardim ou quintal, por pelo menos 10 minutos, como levantar e carregar pequenos
objetos, limpar vidros, varrer, rastelar?

dias por semana () nenhum — V4 para questéo 120

120. Nos dias que vocé faz este tipo de atividades fisicas moderadas no jardim ou no
quintal, quanto tempo no total, vocé gasta POR DIA?
horas minutos/dia

121. Em quantos dias de uma semana normal vocé faz atividades moderadas, por
pelo menos 10 minutos continuos, como carregar pesos leves, limpar vidros, varrer ou
limpar o chéo dentro de sua casa?

dias por SEMANA () Nenhum — VA PARA A
SECAO 4 - RECREACAO

122. Nos dias que vocé faz este tipo de atividades fisicas moderadas dentro da sua
casa, quanto tempo no total, vocé gasta POR DIA?
horas minutos/dia

SECAO 4 - ATIVIDADES FISICAS DE RECREACAO, ESPORTE,
EXERCICIO, E DE LAZER

Esta secdo se refere as atividades fisicas que vocé faz em uma semana NORMAL
unicamente por recreacdo, esporte, exercicio ou lazer. Novamente, pense apenas nas
atividades fisicas que faz por pelo menos 10 minutos continuos. Por favor, NAO
inclua atividades que vocé ja tenha citado.

123. Sem contar qualquer caminhada que vocé tenha citado anteriormente, em
quantos dias de uma semana normal, vocé caminha, por pelo menos 10 minutos
continuos, no seu tempo livre?

dias por SEMANA () Nenhum — Va para a questéo

125

124. Nos dias em que vocé caminha no seu tempo livre, quanto tempo no total, vocé
gasta POR DIA?
horas minutos/dia

125. Quando vocé caminha no seu tempo livre, a que passo vocé normalmente anda?
() Passo rapido/vigoroso () Passo moderado ( )
Passo lento

126. Em quantos dias de uma semana normal, vocé faz atividades vigorosas no seu
tempo livre, por pelo menos 10 minutos continuos, como correr, nadar rapido, pedalar
rpido ou musculagdo pesada?

dias por SEMANA () Nenhum — VA& para a questao

127




220

127. Nos dias em que vocé faz estas atividades vigorosas no seu tempo livre, quanto
tempo no total, vocé gasta POR DIA?
horas minutos/dia

128. Em quantos dias de uma semana normal, vocé faz atividades moderadas no seu
tempo livre, por pelo menos 10 minutos continuos, como caminhar a passo répido,
pedalar ou nadar em ritmo moderado, musculagdo moderada, jogar vOlei recreativo ou
futebol?

dias por SEMANA () Nenhum — VA PARA A
SECAO 5 - TEMPO GASTO SENTADO

129. Nos dias em que vocé faz essas atividades moderadas no seu tempo livre, quanto
tempo no total, vocé gasta POR DIA?
horas minutos/dia

SECAO 5- TEMPO GASTO SENTADO

Estas Gltimas questes sdo sobre o tempo que vocé permanece sentado, no trabalho,
na escola, em casa e durante o seu tempo livre. Isto inclui o tempo sentado lendo,
sentado enquanto descansa, visitando um amigo, sentado ou deitado assistindo TV.
N&o inclua o tempo gasto sentado durante o transporte.

130. Quanto tempo no total, vocé gasta sentado durante um dia de semana normal?
horas minutos/dia

131. Quanto tempo no total, vocé gasta sentado durante um dia de final de semana
normal?
horas minutos/dia

Obrigada pela sua participacao,

Equipe de pesquisa:

Coordenadora :Profa. Dr2 Claudia Roberta de Castro Moreno
Pesquisadora:

Andressa Juliane Martins

Tel.: (11) 3061-7712 — Ramal 229/227




N° Questionario:

ANEXO 5 - PROTOCOLOS DE ATIVIDADES DIARIAS

PROTOCOLO DE ATIVIDADES

DATA: / / DIA DA SEMANA:

N°ACT:
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HORA

1 2 3 4 5 6 7 8

10

11

12

Trabalhando

Estudando

Refeigdo ou
Lanche

Sono

Folga

HORA

12

13 14 15 16 17 18 19

20

21

22

23

Trabalhando

i‘i Estudando
Refeicdo ou
Lanche

Sono
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Folga

Caso tenha tomado algum medicamento (ou remédio para dormir ou ficar acordado), por favor, anote o hordrio em que tomou esse remédio e o nome do
medicamento:
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ANEXO 6 - RECORDATORIO ALIMENTAR DE 24H

N° do questionario: L 11 1 1] Data daentrevista: | -
NoME DAREFEICAD| LOCAL DE LocaL DE FORMA DE PREPARD MEDIDASCASEIRAS
Hora {cafe da manhd, lancha, PREFARO DA CONSUMO DA ALIMENTOS, BEBIDAS EfOU PREPARAGOES {cru, grelhada, assado, {unidades consUMidas,

almogo, [antar) REFEIGAD REFEIGAD refogada, fito, vapor, shc) tamanho, utznsilo usado)
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ANEXO 7 — FOLHA DE APROVACAO DO COMITE DE ETICA

FACULDADE DE SAUDE
PUBLICA DA UNIVERSIDADE %M‘W“"F
DE SAO PAULO

PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA
Titulo da Pesquisa: Padrac alimentar, ifmos bloléglcos e repercusstes na salde de rabalhadores de uma
reserva exratvista amazanica.
Pesguisador: Andrassa Jullane Martins
Area Temdtica:
Versao: 1
CAAE: 44850515.0.0000.5421
Institui¢ao Proponente: Faculdade de Salde Poblica da Universidade de 5a0 Paulo - FSF/USF
Patrocinador Pringlpal: Financlamenta Prapra

DADOS DO PARECER

Numero do Parecer: 1.127.687
Data da Relatorla: 22/05/2015

Apresentacio do Projeto:

O projeto apresenta-se descrito de forma satistatoria, indicando o contexto da pesquisa e incluindo revisao
de Iteratura apropriada na tematica.

Objetive da Pesqulsa:

Avallar associagac entra fitmos biolbgicos e padries almentares de individuos aduitos residentas na reglac
amazénica, sendo um grupo de individuos residentes em melo Urbano @ um grupo de individuos residentes
&M reserva extrativista,

Avallagio dos Riscos e Beneliclos:

A avallagio de riscos & beneficlos apresentada no projeto inclul descrgdo dos riscos decorrentes de coleta
de amostras de sangue & sallva para analkse, assim como entraéga de resuilados dos diagnostcos realzacos
@ oflentagao para busca de servigos de salde em caso de detecgdo de problamas de salde.

Comentirios e Conslderagoes sobre a Pesquisa:

O projets inclul coleta de dados soclodemograticos, antropomaricos @ padries de alimaniacio dos gnipos a
serem avallados em guestlonarlos especificos, além de coleta de amosiras de sangue @ sallva para
realizagdo de exames bloquimicos relacionados a4 assoclagdo entre rimos bioldgices e padroes alimentares
de individuos aduftos.

Endarego: Ay, Doulor Amalda, 715

Balrra: Cerquera Casar CEP: 01.245-904
UF: 5P Munledpie:  SAC PALLD
Taletana:  |11)3061-7773 Fax: {11}3061-7779 E-mall: cospEispusp.br

Pigirm 01 dm 02
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FACULDADE DE SAUDE
PUBLICA DA UNIVERSIDADE %M‘W“"F
DE SAO PAULO

Continuagdo do Pancer: 1.127.687

Conslderagtes sobre 03 Termos de apresentacio obrigatdria:

O termo de consentimanto Ivre @ esclarecido apresenta as principals caracteristicas do projeto de forma
clara e sucinta, Indicando um conjunto de informagtes similiares 4s apresentadas no projeto de pesguisa
submatido.

Recomendagtes:

Pala auséncia de pendéncias, recomenda-se aprovagao do projeto de pesquisa por este CEP.

Conclustes ou Pendénclas e Lista de Inadequagoes:

O projeto de pesquisa apresenta informagdes claras e necessaras a condugao de pesquisa envolvendo
saras humanaos, assim como documentacio completa para prosseguimento do estudo proposto.
Pada aprovacso.

Situagio do Parecer:
Aprovado

Necessita Apreciacao da CONEP:
Mao

Conslderagdes Finals a critério do CEP:
Acatago parecer do relator pela aprovagao.

SA0 FAULO, 28 de Junho de 2015

Assinado por:
‘Sandra Roberta Gouvea Ferrelra Vivolo
{Coordenador)
Endarego:  Av, Doulor Amalda, 715
Balrre:  Cenquesrs Casar CEP: 01.245-904
UF: 5P Munledpie:  SAC PALLD
Taletana:  |11)3061-7773 Fax: {11}3061-7779 E-mall: cospEfspusp.br
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ANEXO 8 — TERMO DE CONSENTIMENTO LIVRE E
ESCLARECIDO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Titulo do Projeto de Pesquisa: Padrdo alimentar, ritmos biologicos e repercussdes na saude

de trabalhadores de uma reserva extrativista amazonica.
Pesquisadores responsaveis: Claudia Roberta de Castro Moreno e Andressa Juliane Martins

O senhor estd sendo convidado a participar como voluntario de uma pesquisa
cientifica, cujo objetivo ¢ investigar se a relagdo do seu consumo alimentar com horarios de
dormir e acordar pode afetar sua satde. A pesquisa sera realizada em uma etapa. O senhor
sera entrevistado por cerca de 30 minutos e respondera a perguntas que possibilitara o
conhecimento acerca de dados sociodemograficos, habitos de vida e presenga de doencas.
Serdo aferidas variaveis antropométricas, que consistirdo em peso, altura e circunferéncia da
cintura, por meio de uma fita métrica e balanga portatil. Apds a entrevista, o senhor utilizara
um aparelho chamado actimetro, semelhante a um reldgio, durante 7 dias e preenchera um
diario de atividades conforme nossa orientagdo, para que possamos conhecer melhor seu
sono. Durante esses 7 dias, nos encontraremos novamente para pequenas entrevistas em

relagdo a sua ingestdo de alimentos durantes 3 dias alternados.

Além disso, coletaremos amostras de saliva para a andlise de um horménio chamado
melatonina, que tem relagdo aos seus horarios de dormir e acordar. Para isso, pediremos que o
senhor cuspa em um recipiente a cada 30 minutos entre 18:00 e 22:00 horas, em um dia de
trabalho e um dia de folga. Também serdo coletadas amostras de sangue, para a avaliacdo da
glicemia de jejum (aglicar no sangue), triglicérides, colesterol total e fracdes (gordura no
sangue) e um horménio chamado insulina, que regula os niveis de agticar no sangue. A coleta
sera feita por enfermeiro habilitado e treinado, seguindo todas as normas e procedimentos de
seguranca e higiene preconizados, para ndo haver riscos ao senhor. Entretanto, observamos
que ha a possibilidade de ocorrer riscos e desconfortos relacionados a coleta venosa, ainda
que raros e passageiros, como dor localizada no local da punc¢do e hematoma. Desmaios ou

infeccdes no local da pun¢ao sdo raros.

A pesquisa resguardarda o anonimato dos participantes em publicagdes cientificas
futuras. Este projeto foi submetido ao Comité de Etica em Pesquisa da Faculdade de Satide
Publica da Universidade de Sao Paulo, sito a Av. Dr. Arnaldo, 715, Cerqueira César — CEP
01246-904, Sao Paulo, SP, telefone (11) 3061-7779 — e- mail: coep@fsp.usp.br.
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Avaliacio de Risco da Pesquisa
() Sem Risco ( X)) Risco Minimo () Risco Médio

() Risco Baixo () Risco Maior

ApOs ler e receber explicacoes sobre a pesquisa, e ter meus direitos de:

1. Receber resposta a qualquer pergunta e esclarecimento sobre os procedimentos, riscos,

beneficios e outros relacionados a pesquisa;
2. Retirar o consentimento a qualquer momento e deixar de participar do estudo;

3. Nio ser identificado e ser mantido o carater confidencial das informagdes relacionadas a

privacidade. Caso tenha interesse, poderei conhecer o resultado de meus exames de sangue;
4. Receber uma via deste termo de consentimento livre e esclarecido;

5. Procurar esclarecimentos com a pesquisadora responsavel no Departamento de Satde
Ambiental da Faculdade de Satde Publica da Universidade de Sdo Paulo, sito a Av. Dr.
Arnaldo, 715, Cerqueira César — CEP 01246-904, Sdo Paulo, SP — Telefone: (11) 3061-7712,

em caso de dividas ou notifica¢do de acontecimentos ndo previstos.

Declaro que concordo em participar desse estudo e que me foi dada a oportunidade de ler e

esclarecer as minhas davidas.

Xapuri de de20

Nome do Entrevistado:

Assinatura:

Nos, Claudia Roberta de Castro Moreno e Andressa Juliane Martins, declaramos que

fornecemos todas as informagdes referentes ao projeto ao participante.

Assinatura: Data: / /

Telefone: (11) 3061-7712 / (11) 98726-4456



228

Claudia Roberta de Castro Moreno

Endereco para acessar este CV: http://lattes.cnpq.br/3142225155853707
Ultima atualizagdo do curriculo em 28/05/2018

Possui graduagdo em Biologia pela Universidade Presbiteriana Mackenzie (1986), Mestrado em Salde Publica
pela Universidade de S3o Paulo (1993) e Doutorado em Salde Publica pela Universidade de Sdo Paulo (1998).
Obteve bolsa de doutorado-sanduiche para realizar estagio no Institute for Circadian Physiology em Cambridge,
EUA, de 1996 a 1997. Realizou pds-doutoramento na Faculdade de Sadde Publica/USP; no Instituto do
Sono/Unifesp com bolsa de Jovem Pesquisador da Fapesp de 1999 a 2002 e no Stress Research Institute, Suécia,
de 2014 a 2015. E Profa. Associada da Faculdade de Salde Piblica da Universidade de S&o Paulo; Professora
Visitante do Stress Research Institute, Universidade de Estocolmo, Suécia, de 2015 a 2018; diretora da Working
Time Society e da Associagdo Brasileira de Sono. Foi da Comissdo de Avaliagdo Trienal da area de Satde Coletiva
da CAPES; Presidente da Comissdo de Relagdes Internacionais da Faculdade de Salde Publica da USP de 2010 a
2014; Vice-coordenadora do Programa de Pds-graduacdo em Saude Publica da FSP/USP de 2008 a 2010 e
Coordenadora do Programa de Pds-graduagdo em Satide Publica de 2010 a 2012. Atua em uma interface entre a
Psicologia do Trabalho, Cronobiologia e a Satde Publica, com estudos sobre fatores psicossociais no trabalho e
promocdo da salde, abordando questdes ligadas a organizacdo do trabalho e seus efeitos na saude do
trabalhador e suas familias. Neste contexto publicou estudos relacionados a sono, ritmos biolégicos, problemas
cardiovasculares, metabolismo e nutricdo. (Texto informado pelo autor)

Identificagao

Nome Claudia Roberta de Castro Moreno

Nome em citagdes bibliograficas MORENO, CRC;MORENQ, CLAUDIA ROBERTA;MORENO, C.;MORENO, C.R.;Moreno, C.
R.;Mareno, C. R, C.;MORENO, C. R, de C.;Moreno, Claudia R. de C.;Moreno, Claudia
Roberta de Castro;MORENO, Claudia RC;de CASTRO MORENO, Claudia Roberta;MORENO,
CLAUDIA;C R Castro Moreno;CASTRO MORENO, CLAUDIA ROBERTA;Moreno, Claudia R

Endereco

Enderego Profissional Universidade de Sao Paulo, Faculdade de Saude Publica.

Av. Dr. Arnaldo, 715

Cergueira César

01246-904 - Sao Paulo, SP - Brasil
Telefone: (11) 30617712

Ramal: 229

URL da Homepage: www.fsp.usp.br

Formacdo académica/titulacdo
1994 - 1998 Doutorado em Satide Publica (Conceito CAPES 6).
Universidade de Sdo Paulo, USP, Brasil.
Titulo: Fragmentagdo do sono e adaptagdo ao trabalho noturno, Ano de obtencdo: 1998.

Orientador: Luiz Menna-Barreto.
Bolsista do(a): Conselho Nacional de Desenvolvimento Cientifico e Tecnologico, CNPg,
Brasil.

Palavras-chave: trabalho em turnos; sono; trabalho noturno; ritmo de temperatura;
adaptagdo ao trabalho; género.
Grande area: Ciéncias da Salde
Grande Area: Ciéncias da Salde / Area: Salide Coletiva / Subérea: Ergonomia /
Especialidade: Cronobiologia.
Setores de atividade: Salide Humana; Mercado de Trabalho e M3o-De-Obra.

1989 - 1993 Mestrado em Salide Publica (Conceito CAPES 6).
Universidade de Sdo Paulo, USP, Brasil.
Titulo: Critérios cronobiolégicos na adaptagdo ao trabalho em turnos alternantes: validagdo
de um instrumento de medida,Ano de Obtengdo: 1993.
Orientador: Frida Marina Fischer.
Bolsista do(a): Fundacdo de Amparo & Pesquisa do Estado de Sao Paulo, FAPESP, Brasil.
Palavras-chave: trabalho em turnos; ritmo de temperatura; ciclo vigilia-sono; satide do
trabalhador; erganomia; instrumento de medida.
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Andressa Juliane Martins

Enderego para acessar este CV: http://lattes.cnpq.br/6750790333058181
Ultima atualizagdo do curriculo em 07/12/2017

Doutoranda em Ciéncias pela Faculdade de Salde Pdblica da USP. Realizou estagio-sanduiche junto ao Stress
Research Institute, na Universidade de Estocolmo sob a supervisdo do Prof.Dr. Arne Lowden. Mestre em Salde
Plblica pela Faculdade de Salde Publica da USP (2013). Nutricionista graduada pela Faculdade Catdlica
Salesiana do Espirito Santo (2010). Experiéncia em pesquisa voltada para sindrome metabdlica, nutricdo e
disturbios do sono, habitos alimentares, salde do trabalhador e seguranga alimentar e nutricional. Experiéncia
no atendimento nutricional em pacientes pds-operatdrio em cirurgia bariatrica e em doenga renal cronica. (Texto

informado pelo autor)

Identificacdo

Nome
Nome em citagdes bibliograficas

Endereco

Andressa Juliane Martins
MARTINS, A. J.;MARTINS, ANDRESSA JULIANE

Formagdo académica/titulagao

2014

2011 - 2013

2006 - 2010

Formagdo Complementar

Doutorado em andamento em Doutorado em Ciéncias.

Faculdade de Satde Publica - USP, FSP-USP, Brasil.

Titulo: Padrdo alimentar, ritmos biolégicos e repercussoes na satide de trabalhadores de
uma reserva extrativista amazonica.,

Orientador: o Claudia Roberta de Castro Moreno.

Bolsista do(a): Fundagdo de Amparo a Pesquisa do Estado de Sao Paulo, FAPESP, Brasil.
Mestrado em Mestrado em Salide Publica.

Faculdade de Salde Pdblica - USP, FSP-USP, Brasil.

Titulo: Sonoléncia e consumo de carboidratos entre motoristas de caminh@o.,Ano de
Obtengdo: 2013.

Orientador: e Claudia Roberta de Castro Moreno.

Bolsista do(a): Coordenagdo de Aperfeigoamento de Pessoal de Nivel Superior, CAPES,
Brasil.

Palavras-chave: estado nutricional; consumo alimentar; niveis de sonoléncia; saiide do
trabalhador.

Grande area: Ciéncias da Saide

Grande Area: Ciéncias da Satide / Area: Satide Coletiva / Subarea: Satde Publica /
Especialidade: Saude do Trabalhador.

Grande Area: Ciéncias da Satide / Area: Nutrigio.

Setores de atividade: Atividades de atengdo a salide humana.

Graduagao em Nutrigdo.

Faculdade Catdlica Salesiana do Espirito Santo - Vitdria, UNISALES, Brasil.

Titulo: Habitos alimentares, resisténcia insulinica e sindrome metabdlica: um estudo em
bancarios..

Orientador: Mércia Mara Corréa.

Bolsista do(a): Ministério da Educagdo, PROUNI, Brasil.

2015 - 2015

2012 - 2012

Extensdo universitaria em Andlise de Regressdo Mdiltipla. (Carga horaria: 40h).
Faculdade de Satide Pblica - USP, FSP-USP, Brasil.

Biologia do Sono. (Carga horaria: 75h).

Universidade Federal de Sdo Paulo, UNIFESP, Brasil.
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