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RESUMO

Introducio: E bem documentado na literatura que trabalhadores em turnos apresentam
alteragdes no padrio de sono, em especial a redugdo do tempo de dormir, o que os
predispdem a alteragdes no padrdo alimentar. Objetivos: Estudar a associag@o entre o
consumo alimentar, turnos de trabalho e tempo de sono em trabalhadores em turnos
fixos de uma agroindustria de processamento avicola. Material e métodos: Estudo
transversal conduzido com 1.215 individuos que atuavam em quatro escalas fixas de
trabalho: 461 matutinos, 233 diurnos, 146 vespertinos € 375 noturnos. Os individuos
foram submetidos a aferi¢do de pressdo arterial, peso, altura e circunferéncia da cintura
e, posteriormente, foi calculado o Indice de Massa Corporal (IMC). A duracdo de sono
autorelatada nos dias de trabalho e de folga foram calculadas. O tempo de sono foi
categorizado em < 6: curta duragdo e > 6 horas: adequado. O consumo alimentar foi
avaliado pelo Questionario de Frequéncia Alimentar (QFA) semiquantitativo validado
para a populacgio brasileira adulta. Foi calculada a frequéncia diaria de consumo e a
prevaléncia de inadequagdo dos oito grupos alimentares propostos pela Piramide
Alimentar adaptada para a Populagdo Brasileira. Avaliou-se ainda a qualidade da dieta
estimando-se o Indice de Alimenta¢io Saudavel Adaptado (IASad) para a populagio
brasileira. Efetuou-se a regressdo logistica binaria ajustada para as varidveis
potencialmente confundidoras: sexo, idade e escolaridade, para verificar a associagdo
entre os turnos de trabalho e a inadequag¢do do consumo alimentar. Além disso,
realizou-se a analise regressdo de Poisson com varidncia robusta ajustada para as
variaveis potencialmente confundidoras a fim de se verificar a associa¢do entre duragdo
de sono e ma qualidade da dieta. Resultados: Os dados coletados deram origem a dois
artigos cientificos. No primeiro artigo foi encontrada uma associa¢do entre os turnos
matutino e noturno e inadequagdo do consumo do grupo alimentar leite e derivados
(Odds Ratio Ajustado [ORaj]: 2.49; 95%IC=1,29-4,81; p < 0,01), carnes e ovos (ORa;j:
1,61- 95% IC=1,07-2,42; p < 0,05), cereais e massas (ORaj: 1,44; 95% IC=1,01-2,05; p
< 0,05) e frutas e sucos de frutas natural (ORaj: 2,04; 95%IC=1,06-3,93; p < 0,05). O
turno noturno apresentou maior chance de inadequacdo para leites e derivados (ORaj:
2,25; 95%IC=1,19-4,25; p < 0,05), carnes e ovos (ORaj: 1.62; 95% IC=1,07-2,45; p <
0,05) e cereais e massas (ORaj: 1,56; 95% IC=1,09-2,24; p < 0,05) em relag¢do ao turno
diurno. No segundo artigo, a mediana de pontuagdo total do IASad foi 67,0 (1Q=56,6-



79,9) e 59,3% (n=720) dos trabalhadores apresentaram mé qualidade da dieta. Curta
durag¢do de sono (média de duragdo de sono <6 horas) nos dias de folga e trabalho
associaram-se com ma qualidade da dieta [Razdo de Prevaléncia ajustada (RPaj: 1,12;
95%IC=1,02-1,24; p=0,016; RPaj:1,14; 95%IC= 1,01-1,28; p=0,028 respectivamente).
Conclusao: Trabalhadores em escalas atipicas de trabalho sdo mais propensos a
apresentarem inadequacdo de consumo de varios grupos alimentares. Ademais,
trabalhadores com curta duragdo de sono tém maior prevaléncia de consumo de dieta de

mé qualidade baseado no IASad.

Palavras-chave: Consumo Alimentar. Qualidade da Dieta. Trabalho em Turnos.Sono.



ABSTRACT

Background: It is well documented in the literature that shift workers present
alterations in the sleep patterns, especially the reduction of sleep time, which
predisposes them to alterations in the food pattern. Objectives: To study the association
between food intake, shift work and sleep time in fixed shift workers of a poultry
processing agroindustry. Material and methods: A cross-sectional study was
conducted with 1.215 individuals working on four fixed work schedules: 461 morning,
233 day, 146 evening and 375 night. The subjects were submitted to the following
measurements: blood pressure, weight, height and waist circumference, and calculated
the Body Mass Index (BMI) was calculated. The self-reported sleep duration on work
and off days were calculated. Sleep time was categorized as <6: short duration and > 6
hours: adequate. Food intake was evaluated by the semiquantitative validated Food
Frequency Questionnaire (FFQ) for the Brazilian adult population. The daily
consumption frequency and the prevalence of inadequacy of the eight food groups
proposed by the Food Pyramid Adapted for the Brazilian Population were calculated.
The diet quality was also evaluated by estimating the Adapted Healthy Diet Index
(IASad) for the Brazilian population. Adjusted binary logistic regression was performed
for the potentially confounding variables: sex, age and schooling, to verify the
association between work shifts and the inadequacy of food consumption. In addition,
we performed the Poisson regression analysis with robust variance adjusted for the
potentially confounding variables in order to verify the association between sleep
duration and poor diet quality. Results: The data collected gave rise to two scientific
papers. In the first article we found an association between the morning and night shifts
and the inadequacy of the consumption of the milk and dairy products group (Adjusted
Odds Ratio [AOR]: 2.49, 95% CI = 1.29-4.81, p <0.01), meat and eggs (AOR: 1.61-
95% CI=1.07-2.42, p <0.05), cereals and pasta (AOR: 1.44, 95% CI=1.01-2, P <0.05)
and fruits and natural fruit juices (AOR: 2.04, 95% CI = 1.06-3.93, p <0.05). The night
shift had a greater chance of inadequacy for milks and derivatives (AOR: 2.25, 95% CI
= 1.19-4.25, p <0.0, meat and eggs (AOR: 1.62, 95% CI = 1.07-2.45, p <0.05) and
cereals and pasta (AOR: 1.56, 95% CI = 1.09-2.24, p <0.05) compared to day shift. In
the second article, the median IASad total score was 67.0 (IQR = 56.6-79.9) and 59.3%
(n = 720) of the workers presented poor diet quality. Short sleep duration (mean sleep



duration <6 hours) on days off and work days were associated with poor diet quality
[Adjusted Prevalence Ratio (APR: 1.12, 95% CI = 1.02-1, 24, p = 0.016, APR: 1.14,
95% CI = 1.01-1.28, p = 0.028 respectively). Conclusion: Workers at atypical work
schedules are more likely to exhibit inadequate consumption of various food groups. In
addition, workers with short sleep duration have a higher prevalence of poor diet

consumption based on [ASad.

Key words: Food Intake, Diet Quality, Shift work, Sleep.
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1. INTRODUCAO

O trabalho em turnos ¢ extremamente frequente em diversos tipos de servigos e
industrias (ANTUNES et al., 2010). Estudos recentes mostram que aproximadamente
20% da populagdo ativa no mundo trabalham em turnos (BOIVIN; BOUDREAU,
2014). Dentre as diferentes classes de trabalhadores desta escala, destacam-se os
profissionais envolvidos na prestacdo de servigos no setor de processamento avicola
(TIRLONI et al., 2012), comumente conhecidos por trabalharem em escalas atipicas.

Alguns estudos tém postulado que os trabalhadores do turno noturno sdo mais
predispostos a um padrdo de ingestdo alimentar inadequado (CRISPIM et al., 2009,
BALIEIRO et al., 2014): maior consumo de alimentos ricos em gorduras saturadas,
doces (MOTA et al., 2013), lanches rapidos (DE ASSIS et al.,, 2003b) além de baixo
consumo de frutas e verduras (BALIEIRO et al., 2014), o que poderia resultar em dieta
de mé qualidade e, consequentemente, em desordens nutricionais e metabodlicas tais
como as doencas cardiovasculares (SHIRL 2016), a diabetes mellitus tipo II (SILVA-
COSTA et al., 2016), as dislipidemias (CHARLES et al., 2016b), a sindrome
metabolica (CANUTO et al., 2015) e a obesidade (KIM et al., 2013b; MCGLYNN et
al., 2015).

Além disso, estes trabalhadores estdo expostos a outros fatores ambientais como
o sedentarismo (HAUS et al., 2016) e, segundo pesquisas recentes, padrdo de sono
alterado  (BROUSSARD; VAN CAUTER, 2016; THEORELL-HAGLOW,
LINDBERG, 2016; WICKWIRE et al, 2016) que tém sido considerados como
desencadeadores da obesidade. A duragdo do sono parece exercer influéncia no
consumo alimentar de individuos em geral. Nesse sentido, o curto tempo de sono altera
o controle neuroenddcrino da ingestdo alimentar e, com isso, modifica negativamente o
comportamento alimentar destes trabalhadores em turnos (CRISPIM et al., 2011b;
LUNDAHL; NELSON, 2015). Entretanto, a literatura carece de estudos que avaliem o
padrdo alimentar com outras escalas atipicas de trabalho, como os turnos vespertino e
matutino. Sabe-se que o trabalho no turno matutino tem sido associado a diversos
agravos a saude, como privagdo do sono (SALLINEN; KECKLUND, 2010), fadiga
(AKERSTEDT et al., 2010) e dessincroniza¢do do ritmo circadiano (ARENDT, 2010).
Porém, a associagdo dessa escala com o padrdo alimentar € pouco estudada entre

trabalhadores em turnos.
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Diante do exposto, serdo discutidos a seguir os fatores relacionados ao padrao de
consumo alimentar de trabalhadores em turnos e suas associa¢gdes com os habitos de

sono dos individuos.
2. FUNDAMENTACAO TEORICA

2.1 Trabalho em turnos
2.1.1 Definicio

E amplamente notorio que as demandas da sociedade decorrentes do avango da
industrializacdo e tecnologia foram acompanhadas pelo aumento da jornada de trabalho
(MORENO et al., 2003). A duragdo do trabalho nos primoérdios da industrializagio
baseava-se na percep¢do de que as horas despendidas fora do trabalho eram
simplesmente tempo “perdido”, o que, na pratica, significava a subordinagdo da vida
dos trabalhadores as demandas da produ¢do (GRANDJEAN, 1998).

Neste sentido, a extensdo da jornada de trabalho tornou-se uma pratica
indispensavel para manter os niveis de produgdo das industrias e assegurar a
continuidade de producdo de bens e/servigos devido a presenca de equipes que
trabalham em periodos diferentes num mesmo posto de trabalho (WATERHOUSE,
1997), o que impulsionou o trabalho em turnos.

A literatura atual apresenta diversas defini¢des e conceitos de trabalho em turnos.
De acordo com Rodrigues (1998), o trabalho em turnos € definido como aquele
realizado fora dos horarios habituais ou normal (entrada a partir de 6 horas e término até
as 19 horas, de segunda a sexta-feira, com oito horas de trabalho diario), ou ainda, de
forma continua durante 24 horas por meio do revezamento de equipes que ocorre sem a
presenca da luz do dia (RODRIGUES, 1998). Monk e Folkard (1992), o descrevem
como aquele que ocorre entre as 19 e 6h. Costa (2003) o define como atividade laboral
que caracteriza-se pela ndo interrup¢do da producdo durante as 24h do dia e que visa
assegurar a continuidade da produgdo (de bens e/ou servigos) (SIMOES et al., 2010).
Sallinen e Kecklund (2010) definem o trabalho em turnos como uma variedade de
horarios de trabalho diferentes que envolvem dois ou mais turnos que se diferem pelo

horario de entrada e de saida no trabalho. Desta forma, todo trabalho continuo fora deste
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periodo ¢ considerado trabalho em turnos. Conforme preconizado pelo United Kingdom
Government (2016), no turno fixo noturno: o trabalho inicia-se entre 16:00-22:45h, de

maneira que se estende por no minimo trés horas além das 23h.

2.1.2 Prevaléncia

Segundo a Organizagdo Internacional do Trabalho (OIT) (1997) mais de dois
bilhdes e meio de pessoas sdo oficialmente reconhecidas como trabalhadores em turnos,
o que corresponde a aproximadamente 20% da populagdo mundial (WANG et al,,
2014). A sua ocorréncia ¢ comum em todas as regides do mundo (BOIVIN e
BOUDREAU, 2014) e, no Brasil, estima-se que 15 milhdes dos trabalhadores atuam em
escalas atipicas de trabalho (PROTECAO, 2017). Conforme a Associagio Brasileira de
Proteina Animal (ABPA) (2017) os frigorificos avicolas empregam aproximadamente
350 mil desses trabalhadores, sendo esta atividade laboral comumente exposta a

periodos de luz em horarios atipicos.

2.1.3 Classificacio

Diversas classifica¢des e tipos de trabalho em turnos sdo encontrados na literatura.
Conforme Knauth (1996), o trabalho em turnos € classificado em duas categorias:

e Turno alternante ou rodiziante: caracterizado pela continua modificagdo dos
horarios de trabalho, segundo uma escala ja determinada, que pode ser: (a)
regular, na qual ha uma escala fixa e esta ¢ repetida a cada ciclo; ou (b)
irregular, em que ndo ha escala fixa e regular. Nesse caso, o horario de
trabalho € imprevisivel.

e Turno fixo, também chamado de turno permanente: € aquele em que os
individuos permanecem trabalhando no mesmo horario. Exemplos deste
turno sdo trabalhadores noturnos, vespertinos e matutinos.

Os turnos fixos ou permanentes de trabalho sdo definidos pelas horas
consecutivas trabalhadas em algum periodo ou pelo horario de entrada e saida do
trabalhador da empresa. Assim, da mesma maneira que existe uma grande variedade
para o conceito de trabalho em turnos, existem também diversas escalas propostas na

literatura para os turnos fixos de trabalho, conforme apresentado na Tabela 1.
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Tabela 1: Turnos fixos de trabalho propostos por diversos autores e entidades.

Turno Autor Horario de Trabalho
Matutino Sallinen et al. (2010) Inicio entre 04h -06h59m
Kaewlai et al. (2010) Inicio entre 03h ¢ 11h
Crispim et al. (2011a) Inicio as 06h ¢ término aproximadamente as
Padilha et al. (2010) 14h
Diurno McMenamin (2007) Inicio a partir de 06h ¢ término

aproximadamente as 18h
Vespertino  Ferreira e Silva (2013);
Martino; Silva; Miguez, (2005); Inicio as 14h ¢ término aproximadamente as
Lombardi et al., (2014) 22h
Tilley et al, (1982)

Noturno UK Government (2015) Ultrapassa 3h apos 23h
Ilo, (1997) Pelo menos 1 hora entre 00h ¢ 06h
Smith et al., (2005) 5 horas consecutivas entre 23h ¢ 07h
Macagnan et al., (2012) Inicio a partir de 18h ¢ término

aproximadamente 05h

Fonte: Adaptado de Resende (2016)

2.2 - Trabalho em turnos e ocorréncia de doencas

As consequéncias do trabalho em turnos na saide humana tém sido muito
estudadas ultima década (MERKUS et al., 2012). Estas escalas atipicas de trabalho tém
sido identificadas por alguns estudos como fator de maximizagdo de efeitos negativos
na saude, como cancer (PAPANTONIOU et al., 2015; WANG et al., 2015), sendo o de
mama o mais prevalente entre os demais, mas também o de célon (SCHERNHAMMER
et al., 2003), colo de utero (VISWANATHAN et al., 2007), prostata (LIN et al., 2016) e
ovario (POOLE et al., 2011), além de doengas cardiovasculares (KANG et al., 2016)
como dislipidemias (CHARLES et al., 2016b), hipertensdo arterial sistémica (VYAS et
al., 2012) e doencas metabdlicas como diabetes mellitus tipo I (SILVA-COSTA et al,
2016), sindrome metabolica (WANG et al., 2014) e obesidade (KIM et al., 2013a).
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2.2.1 - Trabalho em turnos, obesidade e doencas metaboélico-nutricionais

A obesidade tem sido definida nas Ultimas décadas como uma epidemia global.
Uma estimativa feita pelo NCD Risk Factor Collaboration (2016) sugeriu que até 2025
um quinto da populagdo mundial sera obesa. No Brasil, o estudo intitulado Vigilancia
de Fatores de Risco e Protecdo para Doengas Cronicas por Inquérito Telefdnico
(VIGITEL) (2015) demonstrou que 52,5% dos brasileiros apresentavam excesso de
peso e 17,9% apresentavam obesidade.

Inumeros estudos tém evidenciado a associagdo entre obesidade e trabalho em
turnos (GELIEBTER et al., 2000; MACAGNAN et al., 2012; KIM et al., 2013a;
BALIEIRO et al., 2014, MCGLYNN et al., 2015; XIAO et al., 2016). De acordo com
Knutsson (2003), o trabalho em turnos pode ser uma das causas de incremento do peso
corporal dos individuos. Em pesquisa realizada com enfermeiras que trabalhavam em
turno noturno demonstrou-se que estas eram mais susceptiveis ao desenvolvimento de
sobrepeso e obesidade, quando comparadas as enfermeiras do turno diurno (KIVIMAKI
et al., 2001). Outro estudo realizado por Cristofoletti e colaboradores (2003) verificaram
o estado nutricional de operadores de uma central de atendimento telefénico que atuava
24 horas/dia. Constatou-se que dos 214 trabalhadores entrevistados, 28,4% das
mulheres estavam com sobrepeso e 9,3% obesas. Na populagdo masculina, 35,2%
apresentavam sobrepeso e 12,9% obesidade. Foi observado também que a prevaléncia
de obesidade foi maior naqueles que trabalhavam no turno noturno quando comparados
aos outros turnos. Um estudo transversal italiano com 193 trabalhadores em turnos e
221 diurnos demonstrou que 70% dos trabalhadores em turnos e 58% dos diurnos
apresentaram sobrepeso/obesidade (COPERTARO et al, 2008). Di Lorenzo e
colaboradores (2003b), ao avaliarem 319 trabalhadores de uma industria no sul da Italia,
demonstraram que os trabalhadores em turnos rotativos apresentavam maior IMC do
que os diurnos, sendo a obesidade diagnosticada em 20% dos trabalhadores em turnos e
em 9,7% dos trabalhadores diurnos.

Recentemente, Xiao e Wang (2016) investigaram 7.262 trabalhadores em turnos
de uma industria téxtil na China e encontraram 64,5% com excesso de peso. Além
disso, verificaram que os trabalhadores em turnos tinham 19% maior chance de
sobrepeso e 15% maior chance de obesidade quando comparados aos trabalhadores

diurnos. Os estudos supracitados evidenciam associagdo entre escalas atipicas de
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trabalho e obesidade. A tabela 2 ilustra outros estudos da literatura que demonstraram

associagdo entre trabalho em turnos e doengas metabolicas e nutricionais.

Tabela 2: Doengas metabdlicas e nutricionais em trabalhadores em turnos

Autor, (Ano)  Delineamento

Populacio*

Principais Resultados

Morikawa et al.

(2007)

Longitudinal

Di Lorenzo et Transversal

al. (2003b)

Padilha et al, Transversal
(2010)

Lietal, (2011) Longitudinal
Esquirol et al., Transversal
(2012)

Baliciro et al, Transversal

2014)

McGlynn et al, Caso Controle

2015)

Trabalhadores em turnos
de uma fabrica téxtil no
Japdo (n =1.529)
Trabalhadores em turnos
do sexo masculino de
uma industria quimica
na Italia (n=319)
Trabalhadores do sexo
masculino de 3 turnos
fixos (notumo = 9,
matutino = 6 ¢ diurno =
7,) de uma industria
siderurgica no Brasil
Trabalhadores em turnos
do sexo masculino
japoneses da area da
saude (n=16.952)
Trabalhadores em turnos
de uma industria

quimica francesa (n=97)

Motoristas de Onibus,
sexo masculino, Brasil

(n=150)

Trabalhadores do sexo

feminino Canadenses

Trabalhadores em turnos
apresentaram maiores valores de
IMC comparados aos diurnos.

Maior prevaléncia de obesidade em
turnos

trabalhadores em

comparados aos diurnos (p<0.05).

O turno matutino apresentou maior
concentracdo de  cortisol e
resisténcia a insulina em relagdo

aos demais turnos.

Os trabalhadores em turnos tiveram
87% maior risco de desenvolverem
sindrome metabdlica em relagdo
aos diurnos.
Trabalhadores em turnos
apresentaram alteragdes no perfil
lipidico (triglicérides ¢ acidos
graxos livre), maior chance de
aumento da atividade das células P
¢ baixa sensibilidade a insulina.
Trabalhadores em turnos
apresentaram prevaléncia de 90,2%
de excesso de peso ¢ 78,2% de
circunferéncia da cintura
aumentada comparados aos diurnos
As turnos

trabalhadoras em

apresentaram 88% maior chance de



Silva-Costa et Longitudinal
al, (2016)

(n=1.611)

Servidores publicos

brasileiros (n=15.105)
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terem obesidade comparadas as que
ndo estavam expostas a esta
modalidade de trabalho.

A exposi¢do ao trabalho no turno
noturno associou-s¢ ao aumento do
IMC ¢ da circunferéncia da cintura.
Nas mulheres, o aumento da
glicemia de jejum, poés prandial e

hemoglobina glicada associaram-se

ao trabalho no turno noturno.

*n = numero amostral

2.3 Possiveis fatores desencadeantes das doencas nutricionais em trabalhadores em

turnos

2.3.1 Consumo Alimentar

O estado nutricional de um individuo € resultado da relagdo entre o consumo de
alimentos e as necessidades nutricionais. Neste sentido, o padrdo de consumo alimentar
de trabalhadores em turnos tem sido alvo de alguns estudos da literatura, tendo em vista
tratar-se de individuos altamente predispostos a problemas nutricionais (DE ASSIS et
al., 2003a; CRISPIM et al., 2009; DE FREITAS et al., 2015).

Sabe-se que o trabalho em turnos apresenta caracteristicas peculiares quando se
compara ao turno diurno. Pesquisa realizada por Sudo e Ohtsuka (2001) analisou o
consumo alimentar em funcionarias japonesas de turnos alternantes, e encontrou
ingestdo insuficiente de nutrientes, frequéncia alimentar inadequada e refei¢des com
baixo teor de nutrientes comparadas a ingestdo das trabalhadoras diurnas. Zhao e
colaboradores (2011), em estudo transversal realizado no Canada com enfermeiras que
trabalhavam em turnos rodiziantes, incluindo o turno noturno, verificou alteragdes na
dieta e sono dessas trabalhadoras, com ingestdo de um padrdo alimentar de ma
qualidade.

Reinberg e colaboradores (1979), em estudo realizado com trabalhadores em
turnos franceses, observaram um consumo de maiores quantidades de carboidratos a
noite - nos intervalos ao longo do trabalho -, devido a realizagdo de pequenos lanches

ricos em biscoitos, refrigerantes e sanduiches, diferentemente dos trabalhadores de
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outros turnos. Estes autores identificaram também que 50% da ingestdo de energia dos
trabalhadores noturnos foi proveniente do consumo de carboidratos, enquanto nos
outros turnos a ingestdo foi de aproximadamente 40%. Na tabela 03 estdo elencados
outros estudos que tenham estudado padrdo de consumo alimentar de trabalhadores em
turnos.

Apesar de ambos os trabalhadores — noturnos e diurnos - apresentarem habitos
alimentares inadequados no aspecto qualitativo e quantitativo (LENNERNAS et al.,
1993; GATENBY et al., 1997), diferencas entre a ingestdo energética ainda ndo estd
elucidada na literatura. Nessa abordagem, uma revisdo sistematica realizada
recentemente por Boham e colaboradores (2016), que incluiu doze artigos acerca do
assunto, mostrou que nao houve diferengas no consumo energético de trabalhadores em
turnos comparados aos diurnos. Estes resultados evidenciam a possivel influéncia de
outros fatores deletérios relacionados ao consumo alimentar de trabalhadores em turnos
que podem contribuir para altos indices de obesidade observados nos trabalhadores em
turnos, tais como o horario das refei¢cdes, as escolhas alimentares e varia¢des no
metabolismo energético durante a noite.

Diversos estudos evidenciam o local de trabalho como fator que influencia
negativamente o consumo alimentar dos trabalhadores em turnos (WATERHOUSE et
al., 1997, DE ASSIS et al., 2003b). Os horarios ndo convencionais para preparo das
refeigdes em horarios e locais inadequados, assim como a distancia de restaurantes que
fornecem alimentos saudaveis incentivam o trabalhador em turnos a escolher lanches
rapidos que demandam pouco tempo de preparo, os quais invariavelmente sdo ricos em
gordura, pobre em vitaminas, minerais e fibras e ndo promovem saciedade (STEWART;
WAHLQVIST, 1985).

Segundo Waterhouse e colaboradores (2003), no dia de folga os trabalhadores
em turnos apresentam um padrdo alimentar alterado. Neste estudo os autores
encontraram maior ingestdo alimentar em todas as refei¢des do dia, com excegdo do
almogo, comparado aos dias de trabalho. Além disso, esses trabalhadores apresentaram
maior preferéncia pelo consumo de prepara¢des quentes nos dias de folga e mais frias
nos dias de trabalho. Ademais, foi observado que nos dias de trabalho o consumo das
refei¢Oes era mais motivado pelo horario estabelecido para realizagdo das refei¢des que

pela fome.
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Autores, (ano) Delineamento

Populacio

Principais resultados

Sudo e Ohtsuka (2001) Coorte

Heath et al ., (2016) Transversal

Hulsegge et al., (2016)  Transversal

Hemio et al., (2015) Transversal

Trabalhadoras de uma fabrica de
computadores japonesa (44 do turno

diurno e 93 turno do rotativo; n=137).

Trabalhadores australianos (n=118) em

trés modalidades de turno.

Trabalhadores (683 em turnos e 7.173
diurnos, n=7.856)

Trabalhadores de companhias aéreas
(608 diurnos, 541 turno fixo, 329
rotativo, n=1.478)

Melhor adequagdo no consumo de nutrientes nas
refeicdes dos trabalhadores diurnos comparados ao
turno rotativo que ocorreram apos o turno de trabalho.
No dia de folga, o consumo de carboidrato dos
trabalhadores diurnos foi maior em relagdo aos
rotativos.

Trabalhadores do turno noturno apresentaram maior
consumo de gordura total e saturada em relagdo aos
demais turnos (diurno e rotativo). Menor tempo de
sono e fadiga associaram-se ao aumento do consumo
de carboidrato.

Trabalhadores em turnos reportaram consumo
energético de 103 kcal/dia maior que os diurnos, além
de alto consumo de gréos, leite e derivados, carnes e
peixes.

Os trabalhadores do sexo masculino consumiam
menos vegetais e frutas diariamente em relagdo aos
demais turnos. Nas mulheres em turnos o consumo

energético proveniente de gordura saturada foi maior



Balieiro et al., (2014)  Transversal

Freitas et al., (2015) Transversal

De Assis et al., (2003b) Transversal

Seibt et al., (2015) Transversal

Motoristas de Onibus brasileiros (81

noturnos e 69 diurnos = 150).

Trabalhadores brasileiros em turnos de
uma agroindustria de processamento

avicola

Coletores de lixo brasileiros que

trabalhavam em trés turnos, (n=66)

Trabalhadores do setor de hotelaria na

Alemanha (53 rotativo, 93 fixo)
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comparadas as diurnas e rotativas.

Os trabalhadores do turno noturno consumiram mais
porc¢des de carne e gorduras e menos por¢des de frutas
e vegetais comparados aos diurnos.

Os trabalhadores mais jovens e do turno noturno
estiveram mais propensos a desenvolverem habitos
alimentares inadequados, tais como consumo de maior
namero de refeigdes/dia em horarios inadequados
comparados aos diurnos.

Trabalhadores do turno noturno apresentaram
consumo de maior numero de refei¢des/dia e com alta
densidade energética em relacdo aos demais turnos.

Nao houve diferengas no comportamento alimentar

entre os turnos.
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2.3.2 Sedentarismo

Um estilo de vida sedentdrio tem sido amplamente associado ao
desenvolvimento de problemas de saude. Em contrapartida, a pratica regular de
atividade fisica constitui um fator de prevencdo de diversas doengas (DE FIGUEIREDO
et al., 2009)

A pratica de atividade fisica € particularmente importante para os trabalhadores
em turnos, pois o exercicio fisico regular pode contribuir para a eficiéncia e qualidade
do sono, além de proporcionar aos praticantes a melhoria das capacidades
cardiorrespiratoria € muscular, o controle da massa corporal, a redugdo da depressdo e
da ansiedade e a melhoria das fun¢des cognitivas (memoria, aten¢do e raciocinio)
(MARTINS et al., 2001). Entretanto, as oportunidades para sua pratica sdo reduzidas
nessa populagdo.

Trabalhadores em turnos sdo mais propensos a serem sedentarios. Chin e
colaboradores (2016) avaliaram a associa¢do de fatores ocupacionais com obesidade e
atividade fisica em enfermeiras (n=394) e verificou que 9,5% das trabalhadoras nao
praticavam nenhuma atividade fisica. Taxas maiores de sedentarismo (48,4%) foram
encontradas por Marqueze e colaboradores (2013) em estudo com motoristas de
caminhdo (n=57). Alves e colaboradores (2017) investigaram a associa¢do entre
atividade fisica e social jet lag em 423 trabalhadores de uma agroindustria de
processamento avicola e encontraram que 39% dos trabalhadores noturnos eram
sedentarios. Interessantemente, foi encontrada uma associagdo negativa entre jet lag
social e o nivel de atividade fisica nos trabalhadores do turno noturno, sugerindo que a
dessincronizagdo dos ritmos bioldgicos parece exercer um efeito negativo sobre a
pratica de atividades fisicas. Alguns estudos postulam que a falta de tempo e
oportunidade para o exercicio, juntamente com o aumento da fadiga, sdo razdes para um
estilo de vida menos ativo nesta populagdo (KALITERNA et al., 2004, ATKINSON et
al., 2008). Neste sentido, as altas taxas de sedentarismo encontradas nos estudos
supracitados evidenciam sua contribui¢do para o desenvolvimento da obesidade em

trabalhadores em turnos.

2.3.3 Privacio de Sono
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O sono ¢ considerado uma fungio bioldgica de fase transitoria e reversivel. E
também definido como um processo ativo que envolve multiplos e complexos
mecanismos fisiolégicos e comportamentais em varias regides do sistema nervoso
central e essencial para consolidagdo da memdria, mecanismos atencionais, fungdes
cognitivas, termorregulacdo e metabolismo energético (CARSKADON;, DEMENT,
2005). A necessidade de sono € influenciada por varia¢des individuais e por faixa etaria,
sendo o tempo médio de sono recomendado em adultos de 7 a 9 horas (SLEEP
FOUNDATION, 2016)

Diversos estudos da literatura tém evidenciado que trabalhadores em turnos sdo
individuos muito vulneraveis a privagdo de sono devido as alteragdes no ritmo
circadiano que ocorrem pelo desalinhamento entre o periodo de sono, ambiente fisico e
social no periodo de 24h (MORENO et al., 2003; MARTINEZ et al., 2008; DI MILIA
et al., 2013). Além disso, estes trabalhadores também apresentam diferentes distarbios
no padrio de sono (HUBLIN et al., 2001; MULLER; GUIMARAES, 2007), sendo o
mais comum a hipersonoléncia diurna, que pode trazer graves consequéncias para o
trabalhador, tais como dores de cabeca, alteracdes na fungdo imunolégica com
agravamento de hipertensdo arterial e diabetes, prejuizos na memoria € no humor,
problemas psiquicos, motores, sociais e familiares, absenteismo e maior risco de
acidentes (HUBLIN et al., 2001).

A literatura aponta que uma duragdo do sono menor que seis horas € associada a
um IMC elevado, obesidade e doencgas cronicas (PATEL e HU, 2008; SHAN et al,,
2015; HIBI et al., 2017). O estudo de Flier (2004) verificou que o encurtamento do sono
afeta negativamente o apetite por alteracdes da leptina e grelina, hormonios que
participam do balango energético e do sono. Taheri e colaboradores (2004a) estudaram
com 1.024 individuos verificaram associa¢do entre dura¢do de sono e IMC no formato
de “U” invertido, indicando o papel do sono no estado nutricional. Os participantes que
dormiram menos de 8 horas apresentaram maior IMC, menores concentracdes no
horménio leptina e maiores concentragdes do hormédnio grelina, em relacdo aos
individuos que dormir 8 horas ou mais. Esse perfil endocrino nos individuos que
dormiram menos ¢ indicado de maior fome e menor saciedade.

Com relagdo ao gasto energético, poucos estudos tém apontado que a restrigdo
do sono pode aumentar o gasto energético devido a um maior tempo de vigilia
(RAYNER; TRAYHURN, 2001; SPIEGEL et al., 2004a). Em contrapartida, o estudo

de Taheri (2006) encontrou associagdo entre o menor tempo de sono e redugdo do gasto



30

energético total. Isso poderia ser explicado pelo fato que a privagdo de sono pode
resultar no aparecimento de fadiga e sonoléncia excessiva durante o dia e contribuindo
para maior cansago e, consequentemente, com o sedentarismo.

A redugdo dos periodos de sono também estd associada a uma menor tolerancia
a glicose (REUTRAKUL; VAN CAUTER, 2014, LEPROULT et al., 2015). A
tolerancia a glicose ¢ um termo que descreve a forma como o organismo controla a
disponibilidade de glicose sanguinea, para os tecidos e cérebro. Em periodos de jejum,
os elevados niveis sanguineos de glicose e insulina indicam que o metabolismo
glicémico pelo organismo ¢ alterado. H4 evidéncias que demonstram que a baixa
tolerdncia a glicose € um fator de risco para a diabetes tipo Il (FLETCHER et al., 2002,
TABAK et al., 2012). Estudos sugerem que a restri¢io do sono, em longo prazo (menos
de 6,5 horas por noite), pode reduzir potencialmente a tolerdncia a glicose
(REUTRAKUL; VAN CAUTER, 2014; LEPROULT et al,, 2015, ARORA et al,
2016).

Além disso, trabalhadores em turnos restritos de sono estdo sujeitos a mudangas
comportamentais, como maior probabilidade de consumo de lanches, sendo estes
compostos por alimentos doces (DE ASSIS et al., 2003b). A preferéncia pelo consumo
destes alimentos pode ser explicada pela maior disponibilidade de alimentos palataveis.
Além disso, a privagdo de sono, que ¢ comum nesta populagdo, pode alterar as vias
neuronais que sdo responsaveis pelo controle da recompensa e motivagdo (HARRIS et
al., 2005; SAKURALI, 2007), o que leva o trabalhador em turnos a consumir uma dieta
de mé qualidade (KLEISER et al., 2017) . Assim com a altera¢do do ciclo sono-vigilia
imposta pelo turno de trabalho, a alimenta¢do inadequada pode desencadear diversas
doengas, direta ou indiretamente, por participar da dessincronizagdo do ciclo circadiano

(MORENO et al., 2003).

2.3.4 Dessincronizacio dos Ritmos Bioldgicos

Os ritmos bioldgicos sdo definidos como padrdes ciclicos que regulam as
respostas fisiologicas do organismo a estimulos externos (REGIS FILHO, 2001). Estes
ritmos se manifestam em diferentes periodos e se classificam e trés tipos: ultradianos,
infradianos e circadianos.

Os ritmos ultradianos incluem varia¢des ocorridas em curtos periodos de tempo

(<24h), por exemplo, a frequéncia cardiaca; os ritmos infradianos caracterizam as
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variagdes que correm num periodo superior a 28h, por exemplo, o ciclo menstrual; ja os
ritmos circadianos se caracterizam por apresentarem uma frequéncia de
aproximadamente 24h. Estes Gltimos ocorrem em grande magnitude nos mamiferos e
sdo controlados pelo Nucleo Supraquiasmatico (NSQ), estruturas anatdmicas
localizadas no hipotalamo anterior acima do quiasma optico com aproximadamente 10
mil células (ASCHOFF, 1981). Estes NSQs representam o ritmo biologico proprio que
¢ passivel de sincronizagdo a partir de osciladores internos ou externos, como por
exemplo, o ciclo claro/escuro solar (MENNA-BARRETO; MARQUES, 2002).

A fotossincronizagdo do NSQ inicia-se nas c€lulas ganglionares retinianas que
possuem receptores melatonina tipo I e dois fotopigmentos especificos denominados de
criptocromo e melanopsina (HANNIBAL; FAHRENKRUG, 2002), responsaveis pela
foto-recepcdo e transducdo do estimulo luminoso transmitido via glutamato pelo trato
retino-hipotaldmico até o NSQ (HATTAR et al., 2002). As células do NSQ transmitem
a informac¢do ritmica foto-sincronizada para outros nucleos hipotalamicos adjacentes
responsaveis pela periodicidade de secre¢do de hormonios, variagdes da temperatura do
sistema nervoso central, ingestdo alimentar, propensdo e duragdo do ciclo sono-vigilia e
secrecdo de melatonina - hormonio secretado na glandula pineal na auséncia de luz. O
sinal do NSQ pode também ser sincronizado por meio de outros estimulos ndo foticos a
partir do sistema limbico e outros ritmos sociais, como, por exemplo, o horario de
refeigdes (WATERHOUSE et al., 2002).

O ser humano tende a manter os periodos de sono-vigilia com duragdes em torno
de 24h por ciclo (CZEISLER et al., 1999). Devido as importantes alteragdes no ritmo
sono-vigilia e em outros fatores ambientais, como a exposi¢do a luz, trabalhadores em
turnos sdo muito vulnerdveis a alteragdes nos ritmos circadianos, ou seja, a
dessincronizagdo desses ritmos. Segundo estudos, esse ¢ um fator contribuinte para
diversas desordens e doengas da atualidade (BARON e REID, 2014; LEPROULT et al.,
2014). A medida que os trabalhadores em turnos tém uma dessincronizagio do ritmo
circadiano, podem apresentar um desequilibrio em seu ritmo bioldgico, obrigando o
organismo a esfor¢os de adaptacdo que conduzirdo a situagdes de desgaste, com
repercussdes organicas, tais como, sindrome metabolica, diabetes, obesidade, entre
outros (MAURY et al., 2010, COVASSIN et al ., 2016).

Ja é conhecido que as alteragdes do ciclo sono-vigilia - muito prevalentes entre
trabalhadores em turnos - podem desajustar o consumo alimentar. Essa

dessincronizagdo altera a secrecdo de enzimas, concentragdes sanguineas de nutrientes,
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horménios e reduz a taxa de termogénese, que ¢ significantemente maior no periodo da
manh3 em relagdo a tarde e noite (ROMON et al., 1993; HOLMBACK, 2002; ARBLE
et al., 2009; HUANG et al., 2011) Diversos estudos evidenciam que o ritmo biologico
modula o padrio alimentar (CHALLET, 2013; OIKE et al., 2014; POTTER et al,,
2016). Sabe-se que a taxa de esvaziamento gastrico € menor no periodo noturno o que
os predispde a alteragdes gastrointestinais, pois no periodo noturno a secre¢do de suco
gastrico e biliar € aumentada, o que torna a fungdo motora gastrica diminuida (GOO et
al., 1987)

Além disso, as alteragdes do ritmo de hormonios e enzimas podem ndo ser
acompanhadas pelo consumo do alimento, o que altera a resposta metabolica ndo
esperada e leva a maior dificuldade na digestdo, absor¢do e metabolismo dos nutrientes
(HOLMBACK, 2002). Quando o consumo alimentar ocorre fora do periodo esperado
pelo organismo a absor¢do de nutrientes € alterada. Neste sentido, estudos recentes tém
demonstrado que desssincronizagdo do ritmo circadiano pode influenciar negativamente
a composi¢do corporal (HOLMBACK, 2002), o controle glicémico (GOTTLIEB et al.,
2005) e a secregdo de hormdnios (SPIEGEL et al., 2004a). No controle neuroenddcrino
da composi¢do corporal participam em especial dois hormonios que enviam sinais para
o sistema nervoso central sobre a situa¢do energética corporal e controlam o balango
energético (CRISPIM et al.,, 2011a). O hormoénio leptina age reduzindo a ingestdo
alimentar aumenta o gasto energético e, consequentemente, controla a massa corporal.
Ja a grelina age aumentando a ingestdo alimentar e reduz o gasto energético, além de
influenciar no sono e no comportamento (CRISPIM et al., 2007).

Crispim (2008) pesquisou as concentra¢des plasmaticas de leptina e grelina em
trabalhadores em turnos, e verificaram que os niveis de leptina foram maiores nos
trabalhadores em turnos comparados aos diurnos. Também foram observadas menores
taxas de fome e apetite nos trabalhadores diurnos em relagdo aos em turnos. O estudo de
Cunha (2016) investigou as concentra¢des de proteinas de ligagdo da leptina sanguinea
em trabalhadores em turnos e as comparou as dos diurnos. Os autores encontraram
menores niveis em trabalhadores em turnos (turno matutino e noturno), mas nao foram
observadas associac¢des entre o turno, horario da secre¢do ou interagdo turno x horario
nos niveis de leptina livre.

O desalinhamento circadiano também pode alterar o metabolismo glicidico. O

estudo de Crispim e colaboradores (2012) verificou que os trabalhadores do turno
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matutino apresentaram menores niveis de adipocinas, 0 que 0s torna mais propensos a

resisténcia insulinica.

2.4 Avaliaciao do consumo alimentar

A avalia¢do do consumo alimentar integra a avaliagdo nutricional e objetiva
estimar a ingestdo de alimentos ou grupos alimentares quantitativa e qualitativamente,
identificar habitos alimentares, analisar a adequacgdo nutricional e fornecer subsidios
para o desenvolvimento e implantagdo de planos nutricionais (FISBERG et al., 2009).

Diversas ferramentas tém sido utilizadas para mensurar a ingestdo habitual de
alimentos, definida como a média do consumo alimentar em um periodo de tempo
determinado (meses ou ano) ou a dieta atual que se refere a média do consumo
alimentar em um curto periodo de tempo de maneira fidedigna, o que possibilita
detectar deficiéncias nutricionais em seu estdgio inicial. Estas ferramentas também
conhecidas como inquéritos dietéticos, se classificam em duas categorias: prospectivas,
que registram o consumo atual de alimentos, e retrospectivas, que recordam o consumo
passado de alimentos.

De acordo com Willett (1998), a escolha do instrumento de avaliagdo do
consumo deve conferir validade e reprodutibilidade, além de caracterizar fielmente a
dieta do individuo. Neste sentido, o Questionario de Frequéncia Alimentar (QFA) tem
sido citado por muitos estudos como um dos principais instrumentos metodologicos
retrospectivo para estudos epidemioldgicos que relacionam a dieta a problemas de
saude, por avaliar a ingestdo alimentar de populagdes, ter boa reprodutibilidade e
validade aceitavel, além de ser mais pratico, informativo, de facil aplicagdo e de baixo
custo (WILLETT, 1994, BONOMO, 2000).

O QFA compreende uma lista de alimentos pré-definida e uma se¢do com a
frequéncia de consumo (numero de vezes que o individuo consome um determinado
alimento por dia, semana, més ou ano) (CADE et al., 2002). Alguns questionarios,
adicionalmente, podem também conter uma por¢do média de referéncia consumida, para
que o individuo relate a por¢do que consome. Neste caso, o QFA ¢ chamado de
semiquantitativo quando inclui a quantidade/por¢do consumida (CADE et al., 2002;
FISBERG, MARCHIONI, 2005). A escolha dos alimentos que compdem a lista ¢
norteada pela hipdtese do estudo (alimentos e/ou fonte de nutrientes que se deseja

investigar) e por outros procedimentos metodologicos (COLUCCI et al., 2004; LIMA et
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al., 2007). Seu desenvolvimento deve ter sua acuracia e precisdo avaliadas, o que inclui
procedimentos complexos e relativamente demorados (BLOCK et al., 1986)

A elaboragdo da lista de alimentos que compdem o QFA deve ser avaliada, pois
questionarios muito extensos podem tornar a entrevista cansativa (WILLETT, 1998;
FISBERG; MARCHIONI, 2005) e questionarios muito curtos podem ndo representar
adequadamente a ingestdo alimentar de um individuo. Para que um alimento componha
o QFA ele deve ter trés caracteristicas gerais: o alimento deve ser ingerido com
frequéncia por um numero importante de individuos; o alimento deve ser ingerido com
distribui¢do diferente entre individuos; e os alimentos devem contemplar os nutrientes
de interesse (WILLETT, 1998). Segundo Willet (1998) o rigor metodologico utilizado
na elaboragdo do QFA resulta em melhor qualidade e confiabilidade das informagdes
obtidas e informagdes incorretas podem levar a falsas associagdes entre a dieta e a
doenga (CADE et al., 2002). Assim, o uso de um QFA validado melhora a capacidade
do instrumento em reportar o valor consumido mais proximo possivel do real. Os
instrumentos validados comparam o método em teste com instrumento referéncia de
validade conhecida.

O primeiro QFA para a populacédo brasileira foi proposto e validado por Sichieri
e Everhart (1998), composto por 73 itens alimentares e seis categorias de frequéncia e o
instrumento referéncia foram quatro recordatorios de 24 h. A populagdo foi composta de
88 funcionarios de uma Universidade Publica do Rio de Janeiro. Os autores
encontraram coeficientes de correlagdo entre o0 QFA e o recordatério 24 h que variaram
entre 0,18 (vitamina A) e 0,55 (calcio), além de uma superestimativa do consumo de
frutas e vitamina C.

Em 2003, Fornés e colaboradores (2003) aplicaram um QFA com 127 itens
alimentares em uma amostra de 104 trabalhadores da cidade de Goiania, utilizando para
a validacido seis recordatorios de 24h. Os coeficientes de correlagdo variaram de r=0,21
(vitamina C) a r=0,70 (energia), com média de 0,50. Apos o ajuste pela energia, os
coeficientes de correlacdo, no geral, foram menores, assim como os coeficientes de
correlagdo que aumentaram apds a deatenuagdo. Ribeiro e colaboradores (2006),
investigaram a validade e reprodutibilidade de um QFA com 52 itens alimentares em
adultos brasileiros em trés momentos e compraram com a média de trés recordatorios
24h. Os melhores coeficientes deatenuados foram encontrados para vitamina C (r=0,66),
ferro (r=0,58), proteina (r=0,55) e carboidrato (r=0,55) e os piores para colesterol

(r=0,32) e vitamina A (r=0,37).
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Diante do exposto, o QFA semiquantitativo validado é considerado como um
inquérito dietético confidvel para quantificar a ingestdo alimentar. Entretanto, existem
outros instrumentos que avaliam o padrdo alimentar de modo global, considerando tanto
o consumo de nutrientes como de alimentos, refletindo em uma uUnica variavel a
situacdo de diversos componentes da dieta a partir da avaliagdo da ingestdo habitual
pelo QFA (MOTA et al., 2008).

Para a avaliagdo qualitativa da dieta, os indices dietéticos estdo sendo estudados
e indice aplicados progressivamente (MOREIRA et al., 2015). Dentre os varios indices
existentes destaca-se o [ASad, originalmente americano (Healthy Eating Index) e
desenvolvido por Kennedy e colaboradores (1995), baseado nas recomendagdes do
Dietary Guidelines for Americans ¢ no The Food Guide Pyramid. Em 2008, foi
adaptado por Mota e colaboradores (2008) para a populagio brasileira, tendo como base
a Piramide Alimentar. Nesse estudo, o indice mostrou-se um instrumento de amplo
potencial de uso na epidemiologia nutricional, sendo capaz de descrever e monitorar o
padrdo alimentar da populagdo e, consequentemente, subsidiar interven¢des adequadas
(MOTA et al., 2008).

Segundo Han e colaboradores (2001) o indice de alimentagdo saudavel apresenta
como aspecto positivo a avaliagdo do consumo de grupos alimentares e ndo de
nutrientes isolados, o que resulta em uma avaliacdo dietética mais aplicavel aos
resultados obtidos. Além disso, o indice de alimentagdo saudavel ¢ o método que
melhor se correlaciona a variaveis representativas de uma dieta adequada. O IASad
pontua 12 componentes, sendo oito referentes aos grupos alimentares da Piramide
Alimentar Adaptada brasileira, trés nutrientes (gordura total, saturada e colesterol) e a
variedade de alimentos conforme o proposto pelo indice de alimentacdo saudavel
americano. A partir da pontuacdo obtida dos componentes avaliados no ITASad,
recomenda-se que as dietas sejam classificadas em boa qualidade (superior a 100
pontos), precisando de melhorias (71-100 pontos) e ma qualidade (inferior a 71 pontos).
A tabela 4 pontua alguns estudos que utilizaram o IAS na populag@o brasileira adulta.

E importante o conhecimento acerca do consumo alimentar e qualidade da
dieta de trabalhadores em turnos pois, devido a aspectos peculiares presentes na vida
destes individuos — como a privagdo de sono, dessincronizagdo dos ritmos biologicos e
alteracdes de ordem ambientais -, os habitos alimentares destes individuos podem ser
negativamente alterados. Entretanto, o conhecimento a respeito dessa tematica nessa

classe de trabalhadores ainda € escasso na literatura.
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Tabela 04: TAS utilizados em estudos na populagdo brasileira adulta
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Autor, (ano) Delineamento Populagdo Objetivo Instrumento

Fisberg et al. (2004) Transversal 50 individuos Adaptar e aplicar o IAS norte-americano para Indice de Qualidade da Dieta
avaliar a qualidade da dieta de individuos (IQD) adaptado por Fisberg
brasileiros. et al. (2004).

Mota et al. (2008) Transversal 502 individuos Adaptar o IAS norte americano ao guia I[ASad desenvolvido pelos

de ambos os sexos. alimentar para a populagdo brasileira e a autores

pirdmide alimentar brasileira.

Santos et al. (2009) Transversal 67 diabéticos tipo Avaliar a qualidade nutricional do consumo IAS estabelecido por

I de ambos os alimentar de diabéticos tipo Il através do IAS Kennedy et al., (1995).

SEX0S.
Portero-McLellan et al. Transversal 448 adultos com Identificar a influéncia das gorduras dietéticas IASad (MOTA et al., 2008).
(2010) idade entre 35 ¢ 85 sobre o IMC e a circunferéncia abdominal em

anos. uma amostra populacional de adultos.
Nespeca e  Cyrillo, Transversal 276  funcionarios Avaliar a qualidade da dieta dos funcionarios IAS adaptado por Fisberg et
(2010) publicos de ambos ndo docentes da Universidade de Sdo Paulo por al. (2004).

0S SEeXO0S. meio do IAS.

Jaime et al. (2010) Transversal 737 adultos Desenvolver um IQD ajustado para as IQD ajustado por energia
necessidades de energia e aplicar o indice a desenvolvido pelos autores
uma amostra de adultos brasileiros.

Pimentel et al. (2011) Transversal 624 adultos de Verificar a associac¢do da ingestdo de diferentes IASad (MOTA et al., 2008).



Felippe et al. (2011)

Silva et al. (2011)

Melendez-Araujo et al.

(2012)

Da Costa et al. (2012)

De Carvalho et al. (2013)

Caso Controle

Transversal

Intervengdo

Transversal

Transversal

ambos 0s sexos

100 adultos (54
casos e 46
controles) de
ambos 0s sexo0s

246 individuos de

ambos 0s sexos

32 pacientes

169 mulheres
praticantes de
atividade fisica.

1677  individuos

com idade < 19



gorduras dietéticas com a qualidade da dieta,
homocisteinemia e resisténcia insulinica.

Comparar a qualidade da dieta de individuos
expostos e ndo expostos a um programa de

reeducagdo alimentar, utilizando o IAS.

Descrever a frequéncia de sindrome metabolica
e comparar o padrio de consumo alimentar
através do IAS e de exames bioquimicos entre
adultos, com ou sem sindrome metabdlica
vivendo em area rural do Brasil.

Avaliar o impacto de diferentes intervencgdes
nutricionais sobre o peso corporal, o consumo
de energia e qualidade da dieta em pacientes
obesos morbidos durante o periodo pré-
operatorio.

Avaliar a qualidade da dieta de mulheres

praticantes de atividade fisica, através do 1QD.

Avaliar o consumo de carne vermelha e

processada, € o impacto que o consumo tem
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[ASad (MOTA et al., 2008).

IAS estabelecido por
Kennedy et al., (1995).

[ASad (MOTA et al. 2008).

IQD modificado por Godoy
et al. (2006).

TAS-revisado de Previdelli et
al. (2011).



De Oliveira et al. (2012)

Da Silva Loureiro et al.

(2013)

De Lima et al. (2013)

Mota et al. (2014)

Transversal

Transversal

Transversal

Transversal

anos.
335 individuos com
idade entre 44-65

anos.

195 adultos de 20 a
50 anos de ambos
0S SeX0s.

747 beneficiarios
de programa social,
com idade >19
anos.

72 trabalhadores
em turnos (médicos

residentes).




sobre a qualidade da dieta e o ambiente.
Associar a HAS com fatores dietéticos
(utilizando o IAS) de adultos clinicamente
selecionados para programa de mudanca de
estilo de vida.

Analisar a qualidade da dieta e identificar
fatores associados em adultos, através do IQD
revisado

Avaliar a qualidade da dieta dos beneficiarios

do programa Bolsa Familia.

Identificar as associa¢des negativas entre
habitos de sono, estado nutricional e niveis de

adipocinas em trabalhadores em turnos.
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[ASad (MOTA et al., 2008).

1QD revisado adaptado por
Previdelli et al. (2011).

IAS adaptado por Fisberg et
al. (2004).

[ASad (MOTA et al. 2008).
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3. OBJETIVOS

3.1 - Geral

e Estudar a associagdo entre consumo alimentar, turnos de trabalho e padrido de

sono em trabalhadores em turnos fixos.

3.2 - Especificos
e  Aferir o consumo alimentar habitual dos trabalhadores;
e (Caracterizar a qualidade da dieta;
e Investigar o padrdo de sono;
e Investigar a associag@o entre turnos atipicos de trabalho e padrdo de consumo
alimentar;

e Investigar a associagdo entre a qualidade da dieta e o tempo de sono.
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ARTIGO 1: Working on atypical schedules and its negative impact on

food intake: a cross-sectional study with shift workers.

Artigo submetido para publicacdo para o periddico “Chronobiology International”

(comprovante de submissdo: anexo C).
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Abstract

Objective: To study the associations between shift work and the dietary pattern in
Brazilian shift workers. Methods: a cross sectional study was conducted with 1.215
(461 early morning, 233 day, 146 evening and 375 night workers) shift workers. The
food intake pattern was evaluated by a semiquantitative Food Frequency Questionnaire
(FFQ) validated for Brazilian adults. The prevalence of inadequate intake of eight food
groups was calculated as a reference to the portions recommended using the “Food
Pyramid Adapted for the Brazilian Population”. Measurements were taken for weight,
height, waist circumference, as well as calculations of the Body Mass Index (BMI).
Binary logistic regression was performed and adjusted for potential confounding
variables in order to verify the association between the shifts worked and inadequate
food intake using the day shift as reference. Results: An association between working
in the early morning shift and inadequate food intake was found over various food
groups, such as milk and dairy products (Adjusted odds ratio [AOR]: 2.49; 95% CI
1.29, 4.81; p <0.01), meat and eggs (AOR: 1.61; 95%CI 1.07, 2.42; p < 0.05) cereals
and pasta (AOR: 1.44; 95% CI 1.01, 2.05; p < 0.05) and fruit and fruit juices (AOR:
2.04; 95% CI 1.06, 3.93; p <0.05). The night shift present 2.25 times (AOR: 2.25; 95%
CI 1.19, 425, p < 0.05) greater odds of inadequacy for milk and dairy products, meat
and eggs (AOR: 1.62; 95% CI 1.07, 2.45; p < 0,05) and cereals and pasta (AOR: 1.56;
95% CI 1.09, 2.24; p < 0,05). Conclusions: The food intake pattern of all other food
groups were not associated with the work shifts. Early morning and night shift workers
are more vulnerable to inadequate intake from various food groups. These results
demonstrate the need to develop food intervention programs concerning food patterns in
workers that work atypical schedules.

Key words: Food intake, shift workers, work schedule, unhealthy eating habits, poor

diet, nutrition.

Introduction

Shift work can be considered as the organization of workload that include to a
24-hour period (SLEEP FOUNDATION, 2016). Shift workers usually work in atypical
hours, e.g. during the night workers or start their shift in the early hours
(BERTHELSEN et al., 2015).

Evidence from the literature has shown that shift work, especially night work, is
associated with health problems (SILVA-COSTA et al., 2016) such as breast (WANG
et al., 2015) and prostate cancer risk (PAPANTONIOU et al., 2015), cardiovascular
diseases (ALEFISHAT e ABU FARHA, 2015), metabolic syndrome (ULHOA ef al.,

2015), dyslipidemias (CHARLES et al., 2016a), altered glycemic levels, type II
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diabetes mellitus (SILVA-COSTA et al., 2016) and obesity (MACAGNAN et al., 2012;
BALIEIRO et al., 2014). All these problems have poor eating habits as an important
risk factor (MERKUS ez al., 2012).

Studies conducted by our group (MOTA et al., 2013; BALIEIRO et al., 2014)
and other groups (CAIN et al., 2015; DE FREITAS EDA et al., 2015; HAN ef al.,
2016) have shown inadequate food intake pattern of shift workers, especially night
workers. These individuals have shown a preference for meals rich in saturated fat,
snacks (CAIN et al., 2015) and low intake of fruits and fruit juices and greens and
vegetables (DE ASSIS et al., 2003b, BALIEIRO ef al., 2014). However, although most
studies in this area have shown that night workers present the worst food intake pattern
when compared with day workers (BALIEIRO et al., 2014; CAIN et al., 2015; DE
FREITAS EDA et al., 2015), other types of shifts that are usually used by large
companies - such as early morning and evening -, have been poorly evaluated. In this
sense, some evidence has shown that the early morning shift, for example, has been
associated with health impairment, such as sleep restriction (SALLINEN e
KECKLUND, 2010), fatigue (AKERSTEDT ef al., 2010), rthythmic desynchronization
and social losses (ARENDT, 2010), and sometimes these problems are higher than
those presented by night workers (AKERSTEDT ef al., 2010; ARENDT, 2010).
However, the nutritional approach of these studies is scarce.

Understanding the differences in dietary patterns between the different shifts is
an important topic the approach to literature, we hypothesized that working on atypical
schedules — such as early morning and night shift — is associated with poor dietary
pattern when compared with those who work during daytime (day and evening shifts).

Thus, the aim of this study was to compare the food intake patterns of workers in four
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different shift schedules (early morning, day, evening and night), and study the

associations between these different shifts and dietary patterns.

Materials and methods

Participants and study protocol

This cross-sectional study was conducted on workers at a poultry processing
plant located in Midwest of Brazil that operates in a continuous flow 24 hours/day. Data
were collected from June to October 2014. All 1.490 employees were invited to
participate, 1.341 agreed and 1.215 answered the FFQ in full (response rate: 78.0%)
(figure O1).

The shift schedules used in the company where the study was conducted had
several times for the start and end of shifts. All workers had a daily workload of 10h (8h
work, 1h meal and three intervals of 20 minutes each during their stay in the company;
these rest were required due to the nature of the occupational activity). All volunteers
worked Monday through Friday always in the same shift.

In this study, we have classified these workers according to the time of the start
of the shift as follows: fixed early morning shift [start work between 04:00AM-
05:50PM] (SALLINEN e KECKLUND, 2010); fixed day shift [start work between
06:00AM-08:00AM] (MCMENAMIN, 2007), fixed evening shift [start work between
11:00AM-03:00PM] (MCMENAMIN, 2007); and fixed night shift [start work between
04:00PM-10:45PM, so that worked at least three hours beyond 11PM] (SALLINEN e
KECKLUND, 2010).

After obtaining consent, all volunteers included in the research study answered a
structured questionnaire that evaluated sociodemographic characteristics (age, sex,

schooling, and marital status), as well as labor aspects (work schedule and length of
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time doing shift job). This study was approved by the Ethics Research Committee of the
Federal University of Uberlandia (protocol n. 549.912/2014), which respected the

ethical principles of the Resolution 196/96, currently 466/2012.

Workers of the poultry processing
plant invited (N = 1,490)

Excluded those who did not agree to
participating (n=149)

v

Elegibleworkers
(n=1,341)

Excluded those without the FFQ
(n=126)

v

Remaining participants — Included in
final analysis(n=1,215)

FIGURE 1: Framework of participant selection.

Diet Assessment

In order to estimate food intake, a semiquantitative Food Frequency Questionnaire
(FFQ) was used. The FFQ was composed of 52 components and validated for the
Brazilian adult population by Ribeiro et al. (2006) (RIBEIRO ef al., 2006). The
volunteers were instructed and related their food intake to an experienced nutritionist
face to face. The foods were divided into eight groups: (1) milk and dairy products, (2)
meat and eggs, (3) oils and fat, (4) cereals and pasta, (5) beans, (6) green and
vegetables, (7) fruits and (8) sugar and sweets. The fruit juices in natural were

considered as part of the fruit group and artificial fruit juices with added sugar were
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considered as part of the sugar and sweets group. In the fruit and vegetables group, the
two most frequently consumed were obtained for each applicant.

The portions of foods/preparations were reported by the volunteers using their
home measurements. To better identify the size of the portions being consumed by the
volunteers, the team used a photo album of food portions (LOPES RPS, 2008). Standard
portion sizes or units were adopted for certain foods, such as roll bread or eggs.
Brazilian Table of Food Composition (TACO) (UNICAMP, 2011) was used as a
reference for obtaining the nutritional composition of the food.

The semiquantitative FFQ response scale was converted to daily equivalent
frequencies of consumption options as follows: (i) twice or more times a day = 2;
(HEMIO et al.) once a day = 1; (ii1) four or six times a week = 0.57; (iv) twice to three
times a week= 0.42; (v) once a week = 0,14, (vi) once a three times a month = 0,07 and
(HEMIO et al.) never or almost never = 0; seldom and never were calculated as “zero”.
Daily frequencies were multiplied by the serving size indicated.

Deciding upon the “adequacy” or otherwise of daily intake servings was based
on recommendations from the ‘‘Food Pyramid Adapted for the Brazilian Population™
(PHILLIPPI ST, 1999). A decimal placing was considered for the number of servings
consumed: cereals and pasta, 4.5 - 9.4 servings, greens and vegetables, 3.5 - 5.4
servings; Fruit and fruit juices, 2.5 - 5.4 servings, meat and eggs, 0.5 - 2.5 servings;
milk and dairy products, 2.5 - 3.4 servings; beans, 0.5 - 1.4 portions; oils and fat, 0.5 -
2.4 servings and sugar and sweets, 0.5 - 2.4 servings (TORAL ez al., 2006; BALIEIRO
et al., 2014). From the daily frequency of consumption, the total energy intake (EI) was

calculated.
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Anthropometric measurements

The height was measured in centimeters using a stadiometer with Imm precision and
weight in kilograms using a digital scale with 100g precision. Workers were categorized
using BMI (calculated as weight in kilograms divided by the square of height in meters)
as underweight (BMI <18.5 kg/m?), normal weight (BMI, 18.5-24.9 kg/m?, overweight
(BML, 25.0-29.9 kg/m?), and obese (BMI >30.0 kg/m?) (ORGANIZATION, 2000). The
waist circumference (WC) was measured in agreement with the standard proposed by
WHO (ORGANIZATION, 2000), as the minimum girth between the iliac crest and
lower costal margin for the normal and overweight BMI and for obese individuals was
measured at the level of umbilical (WHO, 2008). A WC values > 94 cm for men or > 80

cm for women were considered elevated (ORGANIZATION, 2000).

Statistical analysis
Initially, the quantitative variables were submitted to Ko/mogorov-Smirnov test, in order
to verify the normality of the data (GHASEMI e ZAHEDIASL, 2012). Following this, a
descriptive analysis of the data was performed. Quantitative variables were presented as
a median and interquartile range (IQR) and qualitative as absolute and relative
frequencies. Kruskal-Wallis (quantitative variables) followed by post hoc analyses by
the Dunn's test or Pearson chi-square (x°) (qualitative variables) tests (MCKNIGHT e
NAJAB, 2010) (SHARPE, 2015) were used in order to compare social demographic
characteristics, labor, nutritional status, food frequency and inadequacy of each food
group among the shift schedules.

Finally, a logistic binary regression was performed and adjusted for potential
confounding variables (age, sex, marital status, educational level, time doing shift job,

BMI, WC and Total EI) for verifying associations between inadequate food intake of
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the eight food groups (dependents variables) and shift schedule (independent variable).
The day shift was used the reference as proposed in previous studies (10, 17). Results
were presented as adjusted odds ratio (AOR) and confidence intervals of 95% (95.0%
CI). Values of p < 0.05 were considered statistically significant. The data were analyzed
using the computer program Statistical Package for the Social Sciences (SPSS), version

22.0 and the logistical binary regression was processed using STATA, version 13.0.

Results

From the final sampling (n = 1.215), 461 were classified as early morning, 233
as day, 146 as evening and 375 as night workers.

The sociodemographic, labor and nutritional status characteristics according to
shift schedule of workers are presented in Table 1. The median age of vespertine shift
was greater (median: 33.0; IQR: 24.0-43.0; p=0.016) when compared to night shift
workers (median: 30.0; IQR:24.0-39.0; p=0.016). The population of this study was
composed by women (61.4%) in the early morning shift (72,7%). Early morning and
day shifts had educational level (p < 0.001) than the others. The night shift workers
presented a greater median waist circumference (91,0cm) when compared with the other
shifts.

Table 2 presents the dietary intake data from FFQ food groups in accordance
with the shift work. No significant differences in median consumption among the shifts
worked were found across all food groups.

Table 3 presents the prevalence of inadequate food intake across the food groups
for each shift work schedule. There were found a high prevalence toward inadequate
food intake across all food groups. The highest prevalences of inadequate food intake

were found in the early morning shift for milk and dairy products (95.2%); meat and
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eggs (70.3%), fruit and fruit juices (94.8%). Night shift workers presented the highest

prevalence of inadequacy for cereals and pasta (59.7%).



TABLE 1 Sociodemographic, work time and anthropometry characteristics according to shift schedule
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All Day Evening Night Early Morning P

Variables (N = 1215) (n = 233) (n = 146) (n = 375) (n = 461)
Age (years)' 30.0 (23.0-38.0) 29.0 (23.0-37.0) 33.0 (24.0-43.0)° 30.0 (24.0-39.0)° 30.0 (23.0-37.0)™ 0.016°
Sex
Men 469 (38.6) 126 (54.1) 49 (33.6) 168 (44.8) 126 (27.3) <0.001°
Women 746 (61.4) 107 (45.9) 97 (66.4) 207 (55.2) 335 (72.7)
Marital status
With partner 606 (49.9) 119 (50.6) 85 (58.2) 175 (46.7) 228 (49.5) 0.12°
Without partner 609 (50.1) 115 (49.4) 61 (41.8) 200 (53.3) 233 (50.5)
Schooling (years)’
<4 99 (9.1) 19 (9.5) 14 (10.3) 32(9.2) 34 (8.3) 0.007°
5-7 404 (37.0) 63 (31.5) 65 (47.8) 142 (41.0) 134 (32.8)
>8 588 (53.9) 118 (59.0) 57 (41.9) 172 (49.7) 241 (58.9)
Time doing shift job (years)
<5 1.010 (83.1) 178 (76.4) 118 (80.8) 323 (86.1) 391 (84.8) 0.010°
>5 205 (16.9) 55 (23.6) 28 (19.2) 52 (13.9) 70 (15.2)
Nutricional Profile
BMI” (kg/m®) 24.9 (22.3-28.8) 25.0 (22.2-28.4) 24.7(22.4-29.1) 25.3 (22.4-295.5) 24.3 (22.2-28.0) 0.14°
Excess of weight’
No 603 (49.6) 129 (55.4) 74 (50.7) 174 (46.4) 226 (49.0) 0.19°
Yes 612 (50.4) 104 (44.6) 72 (49.3) 201 (53.6) 235 (51.0)
Waist circumference (cm) 89.0 (80.0-98.0) 88.0 (81.0-98.0)™ 87.0 (79.7-95.2) 91.0 (82.0-99.0)" 89.0 (80.0-98.0)" 0.005°
Waist circumference
elevated”
No 449 (37.0) 102 (43.8) 57 (39.0) 134 (35.7) 156 (33.8) 0.07°
Yes 766 (63.0) 131 (56.2) 89 (61.0) 241 (64.3) 305 (66.2)
Total EI’ (Kcal/day) 2.021.9 2.050.8 2.049.7 1.949.9 1939.3 0.51°

(1.522.2-2.758.6)

(1.608.4-2.758.6)

(1.426.3-2.753.5)

(1.503.7-2.763.5)

(1.512-2.677.0)

Note: Values are presented as median and interquartile range (IQR) for quantitative variables and N (%) for qualitative variables;

"Missing: 124;
“Body Mass Index;
3BMI >25Kg/m?

*> 94 ¢m for men and > 80 cm for women were considered as elevated (WHO, 2000);
*Kruskal-wallis test; Post hoc analyses by Bonferroni-Dunn test, Different letters (a-b) indicate significant differences of median food intake between the shift schedules (p< 0.05). °Chi-square test; "Energy

Intake.



TABLE 2 Dietary intakes' of food groups (number of servings/day) according the work schedule®

Shift schedule
Food Groups All Day Evening Night Early Morning P Recommendations’
(N =1215) (n=233) (n =146) (n=375) (n =461)
Milk and dairy products  0.58 (0.11-1.18) 0.62 (0.11-1.18)  0.64 (0.15-1.28)  0.47 (0.07-1.18)  0.61 (0.11-1.27) 0.60 3
Meat and eggs 3.06 (2.02-4.65) 2.92 (1.76-4.70)  2.94 (1.67-4.66)  3.00 (2.03-4.70)  3.06 (2.12-4.60) 0.19 1-2
Oils and fat 229(1.99-2.73) 2.29(1.99-2.75) 229(2.16-2.76)  2.29(1.99-2.73) 2.29(2.04-2.72) 0.84 1-2
Cereals and pasta 5.27(3.09-8.08) 4.79 (2.89-7.53)  5.20 (3.20-7.98)  5.23 (2.90-7.89) 5.47 (3.42-8.36) 0.18 5-9
Beans 0.83 (0.00-1.66) 0.83 (0.00-1.66) 0.83 (0.00-1.66)  0.83 (0.00-1.66)  0.83 (0.00-1.66) 0.50 1
Greens and vegetables 0.29 (0.00-1.84) 0.26 (0.00-2.00)  0.29 (0.00-1.63)  0.29 (0.00-1.71)  0.28 (0.00-1.81) 0.53 4-5
Fruit and fruit juices 0.16 (0.00-1.54) 0.00 (0.00-1.54) 0.22(0.00-1.54)  0.16 (0.00-1.17)  0.16 (0.00-1.54) 0.49 3-5
Sugar and sweets 237(1.43-427) 270(1.43-449) 230(1.43-433) 2.26(1.43-427) 2.39(1.45-4.09) 0.41 1-2

Note: Values are presented as median and interquartile range (IQR);
'Food intake was assessed by a food frequency questionnaire (FFQ) as proposed by Ribeiro, 2006;

*Kruskal-wallis test.

*Daily servings according to Philippi et al. (2002).
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TABLE 3 Prevalence of inadequate food intake' according to shift schedule

Shift schedules

All Day Evening Night Early p
Food Category” m=1215 (=233) (n=146) (n=375)  Morning
(n=461)

Milk and dairy products  1.125(92.6) 205 (88.0) 126 (86.3) 355 (94.7) 439(95.2) <0.001
Meat and eggs 806 (66.3)  137(58.8)  89(61.0) 256 (68.3) 324 (70.3)  0.009
Oils and fat 449 (37.0)  93(39.9) 52(356) 134 (357) 170(36.9)  0.74
Cereals and pasta 671 (55.2) 111 (47.6)  71(48.6)  224(59.7) 265(57.5)  0.020
Beans 1.045(86.0) 200 (858) 126(86.3) 319(85.1) 400(868) 091
Greens and vegetables 1166 (96.0) 221 (94.8) 140 (95.9) 356 (94.9) 449 (949) 023
Fruits and fruit juices 1126 (92.7) 211 (90.6) 128 (87.7)  350(93.3) 437 (948)  0.017
Sugar and sweets 701 (57.7)  147(63.1)  80(54.8)  210(56.0) 264 (573)  0.30

Note: Values are presented as n (%),
"Tnadequated food intake according daily servings proposed by Philippi et al. (2002).
* Chi-square test.

Table 4 describes the associations between work schedules and nutritional
inadequacies obtained in the analysis of logistic regressions. After making adjustments
for potential confounding factors, it was noted that workers from the night shift present
2.25 times greater odds of inadequacy for milk and dairy products (AOR: 2.25; 95% CI
1.19, 4.25; p < 0.05), meat and eggs (AOR: 1.62; 95% CI 1.07, 2.45; p < 0.05) and
cereals and pasta (AOR: 1.56; 95% CI 1.09, 2.24; p < 0.05) (Table 4) compared to
workers of the day shift. Individuals from the early morning shift present greater odds in
inadequacy for consumption of milk and dairy products (Adjusted odds ratio [AOR]:
2.49; 95% CI 1.29, 4.81; p < 0.01), meat and eggs (AOR: 1.61; 95%CI 1.07, 2.42; p <
0.05) cereals and pasta (AOR: 1.44; 95% CI 1.01, 2.05; p < 0.05) and fruit and fruit

juices (AOR: 2.04; 95% CI1 1.06, 3.93; p <0.05) compared to day shift.



TABLE 4 Multivariable regression results of inadequate food intakes and shift schedules
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Milk and dairy Meat and eggs Oils and fat Cereals and Beans Greens and Fruits and fruit  Sugar and sweets
Variables products pasta vegetables juices
AOR' (95.0% CI)°

Shift work

Day 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Evening 0.75 (0.38-1.50) 1.08 (0.64-1.81)  0.83(0.47-1.20)  1.09(0.69-1.71)  1.10(0.57-2.11) 0.93 (0.21-2.76)  0.78 (0.39-1.58)  0.71 (0.44-1.10)
Night 225 (1.19-4.25)*  1.62 (1.07-2.45)* 083 (0.61-1.22)  1.56 (1.09-2.24)* 1.06 (0.64-1.77) 0.86 (0.37-1.99)  1.53(0.81-2.88)  0.78 (0.53-1.15)
Early morning ~ 2.49 (1.29-4.81)°  1.61 (1.07-2.42)* 0.87 (0.52-1.16)  1.44 (1.01-2.05)* 1.26(0.75-2.09) 1.88(0.73-4.83)  2.04 (1.06-3.93)*  0.81 (0.56-1.19)

"Adjusted odds ratio;

* Adjusted for age, sex, marital status, schooling, time doing shift job, BMI, Waist circumference, Total EI (Kcal/day) and shift work;
*Confidence interval: 95%;

p<0.05;

5 p <

0.01



56

Discussion

The present study examined the associations between the shift work and the diet
quality in shift workers and demonstrated that night and early morning shift workers
were positively associated with inadequacy in the consumption of a range of food intake
groups, such as milk and dairy products, meat and eggs and cereals and pasta. In
addition, an association between the early morning shift and inadequacy in fruits and
fruit juices was observed. A very poor dietary intake pattern was found among all shift
workers, even day workers. However, problems and associations were more relevant
among individuals working atypical hours (night and early morning). Relevant
examples of the food intake problem in these individuals were the reduced consumption
of health protecting foods, such as milk and dairy products and fruits and vegetables
(SLAVIN & LLOYD, BOEING et al., 2012; AFFINITA et al., 2013). Given the
potential risk of nutritional illnesses associated with this work schedule (MACAGNAN
etal, 2012; KIM et al., 2013b; SILVA-COSTA et al., 2016), the results from this study
demonstrate the need for the development of food pattern intervention programs among
these workers, in a manner that contains the high prevalence of nutritional diseases
within this population.

The food intake pattern of shift workers is the subject of some current studies,
and in a general sense, qualitative and quantitative problems have been reported
(MOTA et al., 2013; BALIEIRO ef al., 2014). Morikawa et al. (MORIKAWA et al.,
2008) showed a higher consumption of cereals in night shift workers with an age over
30 years in comparison with day shift. Other evidence points out that most common
qualitative nutritional problems found among this population are meals with low

nutritional value (SUDO e OHTSUKA, 2001) and poor in fruits and vegetables
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(HEMIO et al., 2015). However, until the present moment few studies have been
published with evaluation methodologies concerning food intake similar to that
presented in this study, making definitive comparisons difficult. In a general sense, the
majority of studies in the literature that evaluate the food intake pattern in this
population do not have as their prime objective to analyze food intake, and for this
reason they do not use validated food surveys (KANEKO ef al., 2004, CAIN et al.,
2015; HAN et al., 2016). Han et al. (HAN et al., 2016) evaluated food intake and health
patterns between nurses (n=428) in different work shifts and found those who work
rotating shifts with the night shift present inadequate food intake, such as not having
breakfast and consuming meals with high energy density during the night. The factors
that could be modified at the place of work, as well as behavior of the workers
associated with diet and exercise. (STRICKLAND JR, 2015) found that workers are
more prone to a poor diet, rich in sugar and high-fat foods.

The few studies that had as their main focus the assessment of food intake
pattern of shift workers and which used validated dietary measurements (DE ASSIS et
al., 2003b; MOTA et al., 2013; BALIEIRO e al., 2014; DE FREITAS EDA ef al.,
2015) concluded that shift workers had a higher proportions of inadequate food intake
in some food groups. In a study condicted by our group, Balieiro et al. (BALIEIRO et
al., 2014) found the highest inadequate food intake of the food groups meat and eggs
and fruit in night shift drivers when compared to those working the day shift (n=69). In
Mota et al. (MOTA et al., 2013; BALIEIRO et al., 2014), when evaluating resident
physicians (n=72), we noted a low consumption of fruits and vegetables and high
consumption from the sweet group, in addition to saturated fats, cholesterol and
caffeine, for both sex groups. The study by De Assis and colleagues (DE ASSIS ef al.,

2003b) based on garbage collectors (n = 66) found that night shift workers consumed
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more meals in comparison with those from day and evening shifts. In this study, in the
three shifts studied, a high consumption of meats was found, with this food group
having the highest participation in terms of daily caloric total value of the diet (DE
ASSIS et al., 2003b). To a certain extent, the above-cited studies corroborate the data of
the present study, as we found an association between inadequate intake from the milk
and dairy products, meat and eggs and cereals and pasta groups and early morning shift
and night shift.

It is possible that a higher odds of inadequate consumption of milk and dairy
products in the early morning shift workers can be explained by the early awakening for
work. This fact forces these individuals not to consume the breakfast meal, the meal that
in Brazil contributes with the daily consumption of dairy (AFFINITA et al., 2013).
Even among night workers, having a healthy breakfast immediately after a night's work
may not be habit, which may also have contributed to these results. In regards to the
possibility of inadequate intake of the meat, eggs and cereals and pasta and fruit and
fruit juices groups among shift workers, this may be due to the lack of time available for
preparing meals at non-conventional times, which leads to the option of quicker
preparation meals, that are usually characterized as having a high fat content
(WATERHOUSE et al., 2003); the absence of adequate locations for preparing meals at
night (WATERHOUSE et al., 2003); and the low availability of palatable and healthy
foods in atypical work schedules, especially when it comes to the night shift
(WATERHOUSE et al., 1997). Other factors involved in the food intake pattern
alteration of these workers is found in the secretion of biomarkers related to the control
of food intake, such as ghrelin and leptin, responsible for, respectively, the sensation of
hunger and satiety (PATTERSON ef al., 2014). Studies have shown that these

hormones are altered under sleep restricted conditions (SPIEGEL ef al, 2004b;
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TAHERI et al., 2004a) and circadian misalignment (FOLKARD, 2008), with these
conditions being most frequently found in shift workers. In a previous study (CRISPIM
et al., 2011a) with blue collar fixed shift workers (n=22) from a steel industry we found
that the early morning shift workers presented lower concentrations of active ghrelin
and lower appetite scores in comparison to workers from other shifts, which suggesting
that starting work early (6:00AM) may lead to alterations in the pattern of food intake.

It is of interest to point out that historically the literature showed that workers of
the night shift are those that present the worst food patterns (DE ASSIS ef al., 2003b;
MOTA ef al., 2013; BALIEIRO ef al., 2014; DE FREITAS EDA et al., 2015; HEMIO
et al., 2015). In this study, although we found a significant association between night
shift work and inadequate food intake, many problems in terms of food intake were
found in the workers from the early morning shift. Noteworthy is that a majority of the
studies from the literature that evaluate food intake of the shift worker does not include
in their analyses the early morning shift (MACAGNAN et al., 2012; BALIEIRO et al.,
2014; DE FREITAS EDA et al., 2015), which avoid the comparison of data from the
present study. There is evidence that has postulated that early morning workers, through
their starting very early restrict the final stage of sleep (KECKLUND ef al., 1997), and
as such can develop alterations in food intake. In addition, there are studies that point
out that these studies present other injuries to health, such as reduced duration of sleep
(INGRE ef al., 2004; INGRE ef al., 2008), higher prevalence of sleep deprivation
(INGRE et al., 2004), higher concentrations of cortisol and a higher tendency to insulin
resistance (PADILHA ef al., 2010). Akerstedt et al. (2010) (AKERSTEDT et al., 2010)
found that early morning shift workers (n = 3.867) presented a higher disposition to

fatigue and not feeling well rested in comparison to day and night shifts. This
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information demonstrates that the early morning workers should not be considered as a
typical day worker, since they present important health damages.

The present study found a greater prevalence of overweight in the night shift
(24.6%) when compared to other workers from other shifts (Early morning: 17.7%;
Day: 15.5%; Evening: 19.3%). The prevalence of obesity did not differ between the
shifts; however, it was very high across all the working shifts (= 30%). According to
previous studies (MACAGNAN et al., 2012); (CANUTO et al., 2014); (BALIEIRO et
al., 2014) overweight is common in shift workers. We believe that the fact that it deals
with a population that is in its greater part made up of young individuals, and who have
worked for a short period under this type of shift scheme, the relationship between food
patterns and weight gain are still unable to be determined fully. However, it is clear that
poor diet is something which all shift workers— including from the day — are submitted.
These food intake habits predispose these workers, over the long term, to metabolic and
nutritional disorders that are regularly reported in shift workers, such as uncontrolled
food intake, obesity (MACAGNAN et al., 2012; BALIEIRO et al., 2014, CHARLES et
al., 2016a; SILVA-COSTA et al., 2016), insulin resistance, diabetes (MACAGNAN et
al., 2012; BALIEIRO et al., 2014, CHARLES et al., 2016a; SILVA-COSTA ef al.,
2016) and dyslipidemias (MACAGNAN ef al., 2012; BALIEIRO et al., 2014,
CHARLES et al., 2016a; SILVA-COSTA et al., 2016).

This study presents some limitations. Its cross sectional nature does not allow
the establishment of cause and effect relationships. Besides this, the workers were
young and remained a short period working under the shift scheme. There is an existing
need to perform more studies with workers from other countries, regions and sectors in
order to generalize results concerning food intake in shift workers. In light of this, it

becomes essential that similar to what has been achieved in the present study, there are
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more surveys performed for comparing different work schedules that one finds in
companies, and not only be limited to comparisons of day versus night shift.

This study revealed a positive association between working atypical hours (at
night and early morning) and food intake problems. We concluded that early morning
and night shifts are more likely to lead to inadequate food intake related to fruits and
fruit juices, milk and dairy, meat and eggs. It is clear that more research is necessary in
order to understand the relation between shift workers and their diets and the effects on

their metabolism and performance.
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ABSTRACT

Background: Insufficient sleep has been associated with negative alterations in food
intake. However, studies analyzing this association in shift workers, as individuals who
are known to be predisposed to obesity and present short sleep duration, are in fact
scarce in the literature.

Objective: To evaluate the associations between diet quality and sleep duration in shift
workers.

Methods: This study included 1.215 poultry processers shift workers. Food intake was
assessed by a food frequency questionnaire validated for Brazilian adults. Diet quality
was evaluated according to the Adapted Healthy Eating Index (AHEI). The index score
is based on the following, a good quality (over 100 points), needs improvement (71-100
points) and poor diet was considered under 71 points of the AHEI total score. The
bedtime and wake up time during work days and days off were obtained, and average
sleep duration (hours) was calculated by the equation: sleep duration on work days x
number of work days plus sleep duration on free days x number of free days /7. We
grouped average sleep duration into two categories: > 6 and <6 hours/day, defined as
short sleep. Poisson regressions with robust variance was performed and adjusted for
potential confounding variables in order to verify the association between sleep duration
and poor diet.

Results: AHEI median scoring criteria was 67.0 (IQR 56.6-79.9) and 59.3% (n=720) of
the workers had a poor diet quality. An association was found between short sleep
duration (average sleep duration <6 hours), both in free days as well as weekly average
sleep duration, and poor diet quality [Adjusted Prevalence Ratio (HUBLIN ez al.): 1.12;
95% CI: 1.02, 1.24; p=0.016; APR:1.14; 95% CI. 1.01,1.28; p=0.028, respectively).
Conclusion: Short sleep workers show greater prevalence to poor diet intake as detailed

on the AHEL

Key words: Adapted Healthy Eating Index Diet quality; Poor diet; Shift work; Sleep

Duration;
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INTRODUCTION

Shift work is very prevalent in the present world, corresponding from 15 to 20%
of all worked schedules (BOIVIN e BOUDREAU, 2014). Current studies demonstrate
that working atypical schedules can predispose workers to the development of
noncommunicable diseases, such as diabetes mellitus (SILVA-COSTA et al., 2016),
dyslipidemia (MONK ef al., 2013), systemic arterial hypertension (CEIDE et al., 2015),
cancer (PAPANTONIOU et al., 2015; WANG et al., 2015), metabolic syndrome
(CANUTO et al., 2015) and obesity (MACAGNAN et al., 2012; AMANI e GILL,
2013; BALIEIRO et al., 2014; SON et al., 2015).

A poor diet — considered an important factor linked to obesity as well as other

diseases (HAUS ef al., 2016, HRUBY et al., 2016) -, is more frequent among shift

workers when compared to day workers (MOTA ef al., 2013; BALIEIRO et al., 2014).
Research by our group (MOTA et al., 2013; BALIEIRO et al., 2014) and from other
groups (CAIN ef al., 2015; DE FREITAS ef al., 2015) has showed an usual poor food
pattern between shift workers, with a preference for foods rich in saturated fat (MOTA
et al., 2013; CAIN et al., 2015), snacks (DE ASSIS ef al., 2003b), low intake of fruits
and vegetables (BALIEIRO et al., 2014) and a high intake of sweets, cholesterol and
caffeine (MOTA et al., 2013, BALIEIRO et al., 2014). Freitas and colleagues (DE
FREITAS et al., 2015) found that shift workers consume a higher number of meals/day
at inadequate times and maintained a poor diet in relation to day workers.

It has recently been demonstrated that sleep seems to play an important role on
food choices, (PENEV, 2007, MOTA ef al, 2013; COPINSCHI er al., 2014;
BROUSSARD e VAN CAUTER, 2016). The individual roles would be triggered by the

modification in the production of hormones responsible for controlling food intake,

such as leptin, ghrelin and insulin after a restricted sleep period (TAHERI et al., 2004a;
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MORSELLI ef al., 2010). In addition, a greater length of time awake can generate a
longer period to eat, which can thus favor weight gain (CRISPIM et al., 2011a).

In this perspective, to understand the relationship between food intake and the
sleep pattern of shift workers, which are predisposed to nutritional and metabolic
problems along with being chronically exposed to sleep restriction (KECKLUND e
AXELSSON, 2016), would be of great importance to the literature, but that studies in
this area are scarce. The few studies that in some form approach this theme were
conducted by our very own group (ZIMBERG ef al., 2012; MOTA et al., 2014). This
evidence demonstrates differences in the secretion of hormones related to the control of
food intake (FISBERG ef al., 2004) and increase the level of hunger (SANTA CECILIA
SILVA ef al., 2017) when there were alterations to sleep patterns (SANTA CECILIA
SILVA et al., 2017). However, few studies containing larger groups of workers and/or
with individuals that work on a regular basis in shifts exist, in order that these
associations could be better investigated.

Nowadays, it is considered to be of great importance to evaluate diet quality of
any individual, and through such understand the association between nutrients, foods,
environmental factors, and chronical diseases. In this sense, different instruments for
the global evaluation of diets have been proposed. The HEI evaluates diet quality based
on different foods and consumed nutritional components, in relation to recommended
diet and/or health outcomes (REEDY et al., 2010; FORD et al., 2011; FORD et al.,
2016). The researchers Fisberg et al (2004) (FISBERG et al., 2004) adapted the index to
the Brazilian population, which was updated and modified by Mota et al (2008) (MOTA
et al., 2008), giving rise to the AHEIL Until the present moment, there lack studies that

have evaluated the diet quality in shift workers used the above stated indexes.
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Given the above, the objective of the present study was to evaluate the
association of diet quality analyzed through the AHEI and sleep duration in Brazilian
shift workers. Our hypothesis is that short sleep duration is associated to the poor diet
found in such individuals, independent of the shift they work.

METHODS:

Participants

This cross-sectional study was conducted at a poultry processing plant located in the
Midwest of Brazil that operates in continuous flow 24 hours/day. Data were collected
from June to October 2014. All 1.490 employees were invited to participate, 1.341
agreed and 1.215 answered the FFQ in full (response rate: 78.0%).

The shift schedules used in the company where the study was conducted had
several start and end times for the shifts. Regardless of the work start time, all
employees arrived in the company by 10h (8h work, 1h meal and three intervals of 20
minutes each during their time spent at the company; these rest periods were required
due to the nature of the occupational activity). All volunteers worked Monday through
Friday and always the same shift.

In this study, we classified these workers in accordance with the shift start time
as follows: fixed early morning shift [start work between 04:00-05:50h] (SALLINEN e
KECKLUND, 2010); fixed day shift [start work between 06:00-08:00h]
(MCMENAMIN);, fixed evening shift [start work between 11:00-15:00h]
(MCMENAMIN); and fixed night shift [start work between 16:00-22:45h, working at
least three hours beyond 23h] (SALLINEN e KECKLUND, 2010).

After obtaining consent, volunteers included in the research answered a
structured questionnaire that evaluated sociodemographic characteristics (age, sex,

schooling - which was collected in completed years and categorized into < 4; 5-7;> 8



71

years; marital status: without partner; with partner) v; medical history, including the
self-reported diagnoses of diabetes, elevated cholesterol, and triglycerides levels; and
labor aspects (work schedule and time doing shift job).

This study was approved by the Research Ethics Committee of the Federal
University of Uberlandia (protocol n. 549.912/2014) and respected the ethical precepts

of resolution 196/96, actual 466/2012. The consent of all participants was obtained.

Assessment of sleep duration

Sleep duration was calculated by the difference from self-reported preferred bed
and wake up time (hours) on work and free days. The average sleep duration (hours)
was calculated by the equation: sleep duration on work daysxnumber of work days plus
sleep duration on free daysxnumber of free days/7 and categorized in > 6 and <6
hours/day. Short sleep was defined as average sleep duration < 6 hours/day as proposed
by Ceide and colleagues (2015) (CEIDE et al., 2015) and Johnsen and colleagues

(2013) (JOHNSEN et al., 2013).

Measurements

Anthropometric. The height was measured in centimeters using a stadiometer and
weight in kilograms using a digital scale. Workers were categorized using BMI
(calculated as weight in kilograms divided by the square of height in meters) as non-
excessive weight (BMI, < 24.9 kg/m? and excessive weight (BMI > 25.0 kg/m?)
(WHO, 2000). The waist circumference (WC) was measured in agreement with the
standard proposed by WHO (2000), as the minimum girth between the iliac crest and

lower costal margin for the normal and overweight BMI and for obese individuals was
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measured at the level of umbilical (WHO, 2008). A WC values > 94 ¢cm for men or > 80
cm for women were considered elevated (WHO, 2000).

Blood pressure levels were assessed as recommended by the Center for Disease
Control (National Center for Health Statistics, 2011) and the reading performed at the
moment of the interview by an experienced nurse. An arterial hypertensive individual
was considered through the interviewee’s response (referred morbidity) + blood
pressure result (PA): >140 mmHg for PA systolic; and/or >90 mmHg para a PA

diastolic according to Brazilian Cardiology Society (2010).

Diet Assessment. In order to estimate food intake a semiquantitative FFQ was used,
which was composed of 52 items and validated for the Brazilian adult population by
Ribeiro et al. (2006) (RIBEIRO ef al., 2006). The volunteers were instructed and related
their food intake relative to the previous year. This dietary assessment fool/ was
administered by an experienced nutritionist. The foods were divided into eight groups:
(1) milk and dairy products, (2) meat and eggs, (3) oils and fat, (4) cereals and pasta, (5)
beans, (6) green and vegetables, (7) fruits and (8) sugar and sweets. The portion of
foods/preparations was reported by the volunteers using their own home measurements.
The semiquantitative FFQ response scale was converted to daily equivalent frequencies
of consumption options as follows: (i) twice or more times a day = 2; (ii) once a day =
1; (ii1) four or six times a week = 0.57; (1v) twice to three times a week= 0.42; (v) once
a week = 0.14; (vi) once to three times a month = 0.07 and (viii) never or almost never =
0. The Brazilian Table of Food Composition (TACO) (UNICAMP, 2011) was used as a
reference for obtaining the nutritional composition of the food. From the daily

frequency of consumption, the total Energy Intake (EI) was calculated.
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Diet Quality. AHEI score was used as a measure of diet quality. AHEI included a
variety of 12 components. The first eight components — including: cereals, bread and
pasta; vegetables, fruits, beans, meat, dairy, oils and sweets — were scored according to
the number of servings consumed per day and compared with recommended amounts.
Four secondary components, there were included the percentage of saturated fatty acids,
total fat consumption, cholesterol intake and the dietary diversity score. A full score of
10 for this last variable would be awarded for diets that contained <30% energy from
fat, <10% energy from saturated fat, <300mg/dl cholesterol. Subjects who consumed at
or above the recommended amounts would be scored 10 and those with no serving
consumption scored 0. Other consumptions would be scored proportionally. From the
sum of all 12 components, the diet was classified as: good quality (over 100 points),

needs improvement (71-100 points) or poor diet (under 71 points) (MOTA et al., 2008).

Statistical methods. Initially, the quantitative variables were submitted to the
Kolmogorov-Smirnov test, in order to verify the normality of the data (GHASEMI e
ZAHEDIASL, 2012). Following this, a descriptive analysis was performed.
Quantitative variables were presented as median and interquartile range (IQR) and
qualitative as absolute and relative frequencies.

Initially, the bivariate analysis of potential factors associated with poor quality
diet was performed. Variables with p < 0.20 and potential confounding variables (age,
marital status, schooling, time doing job, shift work and excessive weight) were
included in a Poisson regressions model with robust variance (COUTINHO et al.,
2008). The results were presented with Prevalence Ratio (PR) and respective confidence
intervals of 95% (95.0% CI). Values of p < 0.05 were considered statistically

significant. The data were analysed with the STATA software, version 12.0.
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RESULTS
A total of 1.215 workers accepted to participate in the study. The median age

was 30.0 years (IQR: 23.0-38.0). The population in this study was predominantly made
up of women (61.4%), single individuals (51.1%), with schooling equal or higher than
eight years (53.9%). Excessive weight (BMI > 25.0 kg/m?) was presented in 50.4% and
WC elevated was presented in 63% of the participants. A total of 19.7% of the
participants showed an average sleep duration less than 6 horas/day and 53.0% obtained
an AHEI score classified as a poor diet.

Table 2 presents the descriptive analysis of each component of the healthy diet
index adapted from the workers, where the median sampling was 69.2 (IQR 60.3-82.3).
Noted also the components from the food groups vegetables, fruits and milk present
medians of EI below the recommended, which can be contributed to the low median
value across all food groups.

Table 1. Sociodemographic, laboral and nutritional status characteristics of shift
workers, Midwest Brazil, 2014

Variables N (%)
Age (years)* 30.0 (23.0-38.0)
Sex
Male 469 (38.6)
Female 746 (61.4)
Marital status
With partner 606 (49.9)
Without partner 609 (50.1)
Schooling (years)
<4 99(9.1)
5-7 404 (37)
>8 588 (53.9)
Shift Schedule
Early morning 461 (37.9)
Day 233(19.2)
Evening 146 (12.0)
Night 375(30.9)
Time doing shift job (years)?
<5 1.010(83.1)
>5 205 (16.9)
Anthropometric profile
Excess Weight
No 603 (49.6)
Yes 612 (50.4)

Waist circumference elevated
No 449 (37.0)
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Yes 766 (63.0)
Sleep Patterns

Sleep duration in work days®

>6 695 (61.0)
<6 427 (38.1)
Sleep duration in free days*

>6 923 (82.0)
<6 203 (18.0)
Average Sleep duration’

>6 873 (80.3)
<6 214 (19.7)
Physical Activity®

Yes 289 (23.8)
No 1.197 (74.2)
Chronic diseases

Diabetes mellitus 19(1.6)
Hypertension 189 (15.6)
Cholesterol elevated 54 (4.4)
Triglycerides elevated 21(1.7)
Diet Quality

Good quality 25(22.1)
Needs improvement 546 (44.9)
Poor diet 644 (53.0)
Energy intake (kcal/day)* 2.167.5 (1.668.0-2.904.2)

Note: *Values expressed in medians and Interquartile Range (IQR) or n (%); 'Missing:124; = Missing:
58; *Missing: 93; "Missing: 89; *Missing: 128; *Missing: 25

Table 2. Healthy Eating Index adapted components and its scoring criteria of shift
workers, Midwest Brazil, 2014

AHEI' Components Median’ IQR’ Highest Possible Score’
Cereals 10.0 6.18-10.0 10
Vegetables 0.73 0.00-4.60 10
Fruits 0.54 0.00-5.14 10
Beans 8.29 0.00-10.0 10
Meat 10.0 10.0-10.0 10
Milk 1.93 0.38-3.93 10
Oils 2.98 0.00-7.35 10
Sweets 10.0 10.0-10.0 10
Saturated fat 5.00 0.00-10.0 10
Cholesterol 10.0 10.0-10.0 10
Total fat 5.00 0.00-10.0 10
Diet Variety 7.50 3.75-10.0 10
All 69.2 60.3-82.3 120

"Healthy Eating Index; ~ Sample: N=1.215; ° Interquartile Range.

The prevalence of poor diet in the investigated workers was 53% (95.0% CI:
50.3 to 55.9%). Table 3 presents the potential predictors for poor diet among the
investigated workers. In this analysis verification was made as to the positive
association between poor diet and sleep duration less than or equal to six hours on free
days (PR = 1.14; p = 0.005) and an average sleep duration (PR = 1.13; p = 0.022).

Verified also was the association between EI and poor diet (PR = 0.94; p <0.001).
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The predictors associated with the poor diet in the shift workers studied are those
described on Table 4. After adjusting on the multivariable model (age, marital status,
schooling, time doing job, shift work, and excessive weight), it was noted that the
individuals with a sleep duration on work days less than six hours presented a 12%
higher prevalence to poor diet (APR adjusted: 1.12; p = 0.016) in relation to shift
workers that slept more than six hours/day. Those workers with an average sleep
duration of less than six hours presented a 14% higher prevalence of poor quality diet
(PR adjusted: 1.14; p = 0.028) in relation to those that slept more than six hours/day.
Noted also was at each increase of 200 kcal on the EI the prevalence of a poor diet

decreased in 6% (PR: 0.94; p <0.001).

Table 3: Poor quality diet predictors in shift workers, Midwest Brazil, 2014

Variables All Poor Quality Diet
n % Crude PR! p
(95.0% CI)
Age’ 30.0 (23.0-38.0) 30.0 (23.0-38.0) 0.99 (0.99-1.00) 0.192
Sex
Men 469 271 57.8 1.00
Women 746 448 60.1 1.03 (0.94-1.14) 0.436
Marital Status
With partner 606 346 57.1 1.00
Without partner 609 373 612 1.07 (0.97-1.17) 0.142
Schooling (vears)®
>4 99 57 57.6 1.00
5-7 404 239 59.2 1.02 (0.85-1.13) 0.777
>8 588 348 59.2 1.02 (0.85-1.23) 0.767
Working time®
<5 1.010 592 58.6 1.00
>5 205 127 62.0 1.05(0.93-1.19) 0.363
Shift schedule
Day 233 143 614 1.00
Evening 146 83 56.8 0.92 (0,77-1.10) 0.389
Night 375 228 60.9 0.99 (0.86-1.12) 0.888
Early morning 461 265 57.5 0.93 (0.82-1.06) 0.319
Excess Weight
No 603 359 59.5 1.00
Yes 612 360 58.8 0.98 (0.89-1.08) 0.801
Sleep patterns
Sleep duration in
the free days®
>6 695 393 56.5 1.00
<6 427 277 64.0 1.14 (1.04-1.26) 0.005
Sleep duration in
the work days*
>6 923 551 59.7 1.00

<6 203 126 62.1 1.03 (0.92-1.17) 0.524
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Average Sleep

duration*

>6 873 509 583 1.00

<6 214 142 66.4 1.13(1.01-1.27) 0.022

Waist

circumference

Normal 449 265 59.0 1.00

Elevated 766 454 59.3 1.00 (0.91-1.10) 0.932

Diabetes mellitus®

No 1.196 708 59.2 1.00

Yes 19 11 57.9 0.97 (0.66-1.43) 0.910

Hypertension

No 1.026 608 59.3 1.00

Yes 189 111 58.7 0.99(0.87-1.12) 0.892

Cholesterol

elevated

No 1.161 683 58.8 1.00

Yes 54 36 66.7 1.13(0.93-1.37) 0.208

Triglycerides

elevated

No 1.194 705 59.0 1.00

Yes 21 14 66.7 1.12 (0.83-1.53) 0.437

Physical activity

Yes 289 179 61.9 1.00

No 901 527 48.5 0.94 (0.84-1.04) 0.289

Energy Intake® 21674 (1.668.1-1.904.2)  1.879.2 (1.485.5-2.617.7)  0.94 (0.92-0.95)° < 0.001
Note: ~ Values are presented as median and interquartile range (IQR); 'Prevalence ratio; - Years, * Hours; >Self
Reported
K cal/day

Table 4: Multivariate analysis of poor quality diet factors associated in shift workers,

Midwest Brazil, 2014

Risk factors Adjusted Prevalence Ratio' (95.0% p

8}

Age (prevalence per year) 0.99 (0.98-1.00) 0.061

Sex

Men 1.00

Women 1.02 (0.92-1.13) 0.641

Marital Status

With partner 1.00

Without partner 1.05 (0.95-1.16) 0.331

Schooling (years)’

>4 1.00

57 0.98 (0.81-1.18) 0.844

>8 0.98 (0.81-1.18) 0.834

Working time’

<5 1.00

>5 1.10 (0.96-1.25) 0.148

Shift schedule

Day 1.00

Evening 0.96 (0.80-1.14) 0.657

Night 1.00 (0.87-1.15) 0.907

Early morning 0.95 (0.82-1.10) 0.529

Excess Weight

No 1.00

Yes 1.01 (0.91-1.11) 0.816

Sleep duration in the free days*

>6 1.00

<6 1.12 (1.02-1.24) 0.016

Average sleep duration®
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>6 1.00
<6 1.14 (1.01-1.28) 0.028
Energy intake® 0.94 (0.92-0.95) <0.001

1Adjusted for age, sex, marital status, schooling, working time, shift schedule, excess weight, sleep
duration in the work days, average sleep duration and Energy intake; > < 6 hours as proposed by Ceide et
al, 2015; *Years; "Hours; “Prevalence per 200 kcal/day. ®kcal/day

DISCUSSION
The present study evaluated diet quality by means of the AHEI and its predictor

factors in Brazilian workers from different shifts. After adjusting the confounding
variables, it was found that the short sleepers (less than 6 hours) on free days had a
prevalence of 12% (APR: 1.12; p=0.023) higher to poor diet in relation to those that
slept more than six hours a day. The authors observed also that with an average week
sleep duration of less than 6 hours the workers presented a prevalence 14% higher
toward poor diet (APR: 1.14; p < 0.001). These results suggest that sleep restriction
seems to influence in a negatively the diet quality. Other studies from the literature
indicate that short sleep duration is a factor that interferes in the food pattern and
appetite of individuals (SPIEGEL er al, 2004b; TAHERI er al, 2004a;
NEDELTCHEVA et al., 2009, KANT e GRAUBARD, 2014), however, the evaluation
of this relationship in shift workers — individuals commonly associated with the sleep
restriction (BALIEIRO er al, 2014; HEATH ef al., 2016) and who are highly
predisposed to obesity (BECCUTI e PANNAIN, 2011; MCGLYNN et al., 2015) — are
still scarce.

The current literature postulates that the sleep pattern can interfere with the food
intake pattern of individuals in different ways. Firstly, the sleep deprived seem to
misadjust the neuroendocrine system that controls sensation of hunger and satiety
(SPIEGEL ef al., 2004b; TAHERI ef al., 2004a; KOBAN e SWINSON, 2005;
NEDELTCHEVA ef al., 2009; MORSELLI ef al., 2010; MAGEE e HALE, 2012) and

insulin resistance (MORSELLI ef al., 2010). Taheri and colleagues (2004) (TAHERI et
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al., 2004a) evaluated 721 individuals that were sleep deprived and checked for reduced
leptin levels and increased ghrelin circulation, hormones that act upon the sensation of
satiety and hunger, respectively. Resistance to insulin also is a metabolic reflex from
sleep deprivation (REUTRAKUL et al., 2013), which also interferes in food intake
control. Secondly, a higher percentage of time awake can lead to more opportunities for
ingesting food (TAHERI ez al., 2004b). Along these lines, Nedeltcheva and colleagues
(2009) (NEDELTCHEVA et al., 2009) investigated the association of short sleep and
excessive energy intake in 11 individuals in laboratory study. The authors of this study
showed that recurrent bedtime restriction can modify the amount, composition, and
distribution of human food intake and sleeping short hours may facilitate the excessive
consumption of energy from snacks.

A number of studies have shown that shift workers are highly affected by sleep
disturbances (BAJRAKTAROV et al., 2011; ROTH, 2012) such as short sleep cycles
(CEIDE et al., 2015) difficulty initiating sleep (OHAYON ef al., 2002), lack of sleep
and excessive sleepiness (BAJRAKTAROV ef al, 2011). In this sense, the
understanding underlying these associations between sleep duration and food intake
need to be studied in shift workers. Among the small amount of evidence on this theme,
a study conducted by our group (MOTA et al., 2013) found lower levels of leptin —
considered to be the satiety hormone — among the women’s resident physicians with
excessive daytime sleepiness, which demonstrated that sleep patterns seem to interfere
in the control of food intake. Recently we compared subjective perceptions of meals and
the levels of anxiety in the same subjects after working night shifts and after taking a
nocturnal sleep (SANTA CECILIA SILVA ef al., 2017). We found that, in the days
following a night shift, workers had higher mean hunger scores before lunch than when

they had slept at night. In the present study, we believe that the low dietary quality
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found among the workers may have been motivated by the increase in hunger due to a
lack of sleep at particular moments in the day (SPIEGEL et al., 2004b; TAHERI ef al.,
2004a), which can elevate the intake of palatable foods with a low nutritional value
(CHAPUT e ST-ONGE, 2014). Another hypothesis would be the tiredness that sleep
deprivation can bring (KRONHOLM et al., 2009) discourages individuals to spend
more time in the preparation of meals, thus leading to the intake of more practical
options, which normally present low nutritional value (DI LORENZO et al., 2003a).
The high frequency of poor food intake patterns found in the present study had
already been demonstrated in other studies (WATERHOUSE ef al., 2003; YOSHIZAKI
etal., 2010; MOTA et al., 2013; BALIEIRO ef al., 2014; DE FREITAS ef al., 2015). In
this sense, the evidence points out that both qualitative as well as quantitative loss are
common in dietary patterns of these individuals (MOTA ef al., 2013, HEMIO et al.,
2015; HAN et al., 2016). The present study, is in agreement with this data, considering
the poor food intake pattern presented in a high level of the individuals analyzed (Table
01). In this study the fruit and vegetables were components of the AHEI with the lowest
mean score among all the workers (Median = 0.00, IQR: 0.00-3.91 and Median = 0.31,
IQR: 0.00-3.67, respectively, (Table 02). Further, a very low dairy consumption of was
noted (Median=1.93, IQR: 0.38-3.93). These results may contribute to the potential to
the frequent potential risk of disease found among this populace, such as obesity (SHU
et al., 2015), metabolic syndrome (FARHANGI ez al.) and dyslipidemias (CHARLES et
al., 2016a). Highlighted here is that in the present study, the excessive weight in shift
workers was associated with low AHEI scores (Table 4). These data are in line with
studies that also found that excessive weight in shift workers was due to the intake of a

poor diet (AMANI & GILL, 2013; DE FREITAS et al., 2015; NEA et al., 2015).
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It is important to highlight that the high prevalence of poor diet has not been
demonstrated only among Brazilian shift workers, but also among other populations.
The study from Previdelli and colleagues (PREVIDELLI ef al., 2010) evaluated the diet
quality among 202 day workers from the Southwest region of Brazil through an
adjusted and modified HEI tool, where they confirmed that a majority of the
individuals (87%) maintained a “diet that needs improvement”. In a similar study,
Fisberg and colleagues (FISBERG et al., 2006) also studied diet quality among 3.454
adults from the southeast region of Brazil through the modified HEI tool and found that
21% of the individuals had “poor diet,” 74% had a “diet that needs improvement”.
These facts may also explain that the poor diet quality seems to be a generalized
problem not only among shift workers, but also in the general Brazilian population.
Future studies should take into account, whether sleep patterns from such individuals
are associated with a poor diet intake, which can include the stimulus of good sleeping
habits through educational programs directed toward nutrition among different
populations.

Studies have also shown that others factors not directly linked to lack of sleep,
but to shift work, can in fact contribute to poor food patterns found in shift workers.
Among such are a lack of time for the preparation of meals at conventional hours, the
absence of appropriate areas for making meals at night (WATERHOUSE et al., 2003)
and the short supply of palatable and nutritive foods at non-conventional periods, such
as at night (WATERHOUSE et al., 1997, HEMIO ef al., 2015). According to studies
(MORIKAWA et al., 2008; NEA et al., 2015), some factors, such as those given above,
can result in motivational lack to having meals, thus leading the individual to seek out
unhealthy foods and worsening their diet quality. In addition, night workers are

commonly exposed to chronic altered light exposure - light at night and darkness during
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the day - (DAVIS et al., 2001), disturbances of the normal circadian rhythms (BOIVIN
e BOUDREAU, 2014) and melatonin suppression - that interferences with the
metabolic response to food intake (DE ASSIS ef al., 2003a; BROUSSARD ¢ VAN
CAUTER, 2016) as well as causing greater insulin resistance (CAJOCHEN et al., 2003;
GALE et al., 2011). Such evidence leads one to the supposition that a number of factors
can interfere in the dynamics of these individuals, and with such, food quality can be
compromised. Curiously, the present study found that the specific work shift does not
hold influence over the diet quality, which is in disagreement with previous studies that
show that the night shift worker is the one most affected by these problems
(BALIEIRO ef al., 2014; CAIN ef al., 2015; DE FREITAS et al., 2015). More studies
are necessary in order to determine if shift work and other environmental questions,
such as time spent sleeping, can have distinct effects on dietary choices.

One of the strengths of the present study is the use of food surveillance for the
evaluation of diet in shift workers validated for the Brazilian population and the
measuring of diet quality through AHEI, which is considered a modern methodology
that considers the multifactorial nature of the human diet. In a general sense, most
studies in the literature that evaluate the food pattern of shift workers did not have as
their main objective the analysis of food intake and for this reason did not use any
validated dietary survey or did not evaluate the food intake quality through an eating
index. This study has also some limitations. This is a cross-sectional study that does not
establish a relationship between cause and effect. This research study was performed
between fixed shift workers and the results cannot be extrapolated to the other
modalities of shift, such as rotating or irregular. In addition, the sample was composed
of a population of young workers, and consequently, were exposed over only a short

term to the deleterious effects of shift work. Therefore, more studies that consider the
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specifics of shift work should be conducted in order to confirm if sleep duration is truly
able to alter the food intake pattern and the diet quality of these individuals.

Short sleep workers have a greater prevalence toward the consumption of a poor
diet as stipulated by the AHEIL After the confirmation of these findings, it can be
therefore suggested that the sleep pattern in shift workers can be considered in the

nutritional approach toward these individuals.
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APENDICES

APENDICE A - Questionario utilizado para coleta dos dados

Dados de identificacio:

Cédigo do voluntario:
Matricula:

Sexo: () Masculino ( )Feminino Idade: Anos

Composicio Familiar e escolaridade
Casado (a): ( )ndo ( )sim, quanto tempo:  Convive em unifo estavel: ( )ndo ( ) sim, quanto tempo:

Numero de pessoas na casa:

Renda familiar total: ( ) R$ 700,00 ( )R$ 701,00 a 1400,00 ( )R$1401a2100,00 ( )acima de
2100,00

Escolaridade: ( ) 0 a4 anos ( )5-7 anos () 8 anos ou mais
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Habitos de vida:

Trabalha em qual horario: Entrada: Saida: , ha quanto tempo trabalha neste horario?
anos
Quantas horas de sono dorme nos dias de trabalho? horas. Hordrio de dormir: Acordar
Quantas horas de sono dorme nos dias de folga? horas. Horario de dormir: Acordar
Pratica atividade fisica? ( ) Sim ( ) Ndo Que tipo? Frequéncia:
/semana
Saude

Assinale um X se tem algum dos problemas de satde listados abaixo:

( ) Diabetes - Se sim, usa medicamento ( )Sim ( )Ndo, estd controlado? ( )Sim ( ) Ndo ( ) mais ou
menos

( ) Pressdo Alta — Se sim, faz ou ja fez tratamento: ( )Sim ( )N3o, Estd controlado? ( )Sim ( ) Néo (

) mais ou menos

( ) Colesterol Alto - Se sim, faz ou ja fez tratamento: ( )Sim ( )Nao, esta controlado? ( )Sim ( ) Néo (
) mais ou menos

( ) Triglicerideos alto - Se sim, faz ou ja fez tratamento: ( )Sim ( )N3o, esta controlado? ( )Sim ( ) Nio
( ) mais ou menos.

Avaliaciio Antropométrica e sinais vitais

Pressfio Arterial: mmHg; Peso: Kg;
Altura: m;

Circunferéncia abdominal: cm
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APENDICE B - Termo de Consentimeno Livre e Esclarecido (TCLE)

Vocé esta sendo convidado (a) para participar da pesquisa intitulada “Associa¢do entre o wuso de
medicamentos e estado nutricional de trabalhadores em turnos”, sob a responsabilidade dos

pesquisadores: Graciele Cristina Silva, e Cibele Aparecida Crispim.

Nesta pesquisa nos estamos buscando avaliar o perfil nutricional (habitos alimentares ¢ medidas
corporais), informagdes relacionadas aos habitos de sono e safide de funcionarios de uma agroindustria de
processamento avicola na Regido Centro Oeste do Pais. O Termo de Consentimento Livre e Esclarecido
sera obtido pela pesquisadora Graciele Cristina Silva no momento da coleta dos dados do estudo que serd
realizada na empresa. Na sua participagdo vocé fornecera informagdes sobre os seus habitos de vida
(alimentagdo ¢ sono), satide ¢ medidas antropométricas. Em nenhum momento vocé serd identificado. Os
resultados da pesquisa serdo publicados ¢ ainda assim a sua identidade sera preservada. Vocé ndo terd
nenhum gasto ¢ ganho financeiro por participar na pesquisa. Os riscos consistem em: constrangimento
(“vergonha™) para medi¢do de peso, circunferéncia da cintura, mas serdo tomados todos os cuidados para
se evitar qualquer ocorréncia deste tipo. O beneficio serd que esses dados, quando avaliados em conjunto
com os dos outros trabalhadores, poderdo servir como base para o estabelecimento de agdes de prevengdo
que visem o consumo alimentar adequado com isso, a protecdo a saude de trabalhadores do setor avicola.

Vocé ¢ livre para deixar de participar da pesquisa a qualquer momento sem nenhum prejuizo ou
coagdo. Uma cdpia deste Termo de Consentimento Livre ¢ Esclarecido ficara com vocé. Qualquer divida
a respeito da pesquisa, vocé poderd entrar em contato com:

e Graciele Cristina Silva. Programa de P6s-Graduagdo em Ciéncias da Satde, Faculdade de Medicina,
Universidade Federal de Uberlandia. Enderego: Avenida Para, 1720- Bloco 2U, Sala 20, Campus
Umuarama. Fone: 3218-2389

o C(ibele Aparecida Crispim. Professor Adjunto I, Curso de Nutrigdo, Faculdade de Medicina,
Universidade Federal de Uberlandia. Enderego: Avenida Pard, 1720- Bloco 2U, Sala 20, Campus
Umuarama. Fone: 3218-2084.

Podera também entrar em contato com o Comité de Etica na Pesquisa com Seres-Humanos —

Universidade Federal de Uberlandia: Av. Jodo Naves de Avila, n° 2121, bloco J, Campus Santa Monica —

Uberlandia -MG, CEP: 38408-100; fone: 34-32394131.

Pires do Rio......... (6 [T de 201.....°

Prof. Dr* Cibele Aparecida Crispim Graciele Cristina Silva

Eu aceito participar do projeto citado acima, voluntariamente, apos ter sido devidamente esclarecido.

Participante da pesquisa.
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ANEXO A - Aprovacio do parecer pelo Comité de Etica em Pesquisa da

Universidade Federal de Uberlandia

@ U F UNIVERSIDADE FEDERAL DE

UBERLANDIA/MG

Comité de Eica em Poaqgeisa

e ™

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: ASSOCIACAO ENTRE O USO DE MEDICAMENTOS E ESTADO NUTRICIONAL EM

TRABALHADORES EM TURNOS
Pesquisador: Cibele Aparecida Crispim
Area Tematica:
Versdo: 1
CAAE: 26894714.2.0000.5152
Instituigao Proponente: Faculdade de Medicina
Patrocinador Principal: Financiamento Proprio

DADQS DO PARECER

Niamero do Parecer: 668 675
Data da Relatoria: 23/05/2014
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Produtos

1
vez/dia

2 ou mais
vezes/dia

5 a6 vezes
/semana

2a4
vezes/
seman
a

1vez/
seman

2a3
vezes/més

Raramente
/ Nunca

Quantidade
g/ml

Leite desnatado ou semi-
desnatado

Leite integral

logurte

Queijo branco (minas/ frescal)

Queijo amarelo
(prato/mussarela)

Requeijio

Requeijao/iogurte light

Ovo frito

Ovo cozido

Camne bovina

Carne suina

Frango

Peixe fresco

Peixe enlatado
(sardinha/atum)

Embutidos (salsicha, linguica,
salame, presunto, mortadela)

Came conservada no sal
(bacalhau, came seca/sol,
pertences de feijoada)

Azeite

Bacon ¢ toucinho

Manteiga

Margarina

Margarina light

Maionese

Snacks (batata-frita,
sanduiches, pizza, esfiha,
salgadinhos, cheetos,
amendoim)

Arroz integral

Arroz branco

Péo integral

Pdo francés/forma

Biscoito salgado

Biscoito doce

Bolos

Macarréo

Feijao

Folha crua ¢ cozida

Hortaliga crua e cozida

Tubérculos (cara, mandioca,
batata, inhame)

Frutas

Sorvete

Tortas

Geléia

Doces/balas

Chocolates/achocolatado

Adogante

Café com agticar

Café sem aguicar

Suco natural com agticar

Suco natural sem aglicar

Suco artificial com agucar

Suco artificial sem agticar

Refrigerante normal

Refrigerante light

Cerveja

Aguardente/ Bebidas
destiladas

Energéticos
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ANEXO C - Comprovante de submissiao do Artigo 01: “Working on atypical
schedules and its negative impact on food intake: a cross-sectional study with
Brazilian shift workers” para a publicacio no periédico “Chronobiology

International”

M Gma” Graciele Cristina <gcsilvanut@gmail.com>

Chronobiology International - Manuscript ID LCBI-2016-0256

Chronobiology International 29 de dezembro de 2016
<onbehalfof+franzporta+gmail.com@manuscriptcentral.com> 12:17
Responder a: franzporta@gmail.com

Para: gesilvanut@gmail.com

29-Dec-2016

Dear Mrs. Cristina Silva:

Your manuscript entitled "Working on atypical schedules and its negative impact on food intake: a cross-sectional
study with Brazilian shift workers" has been successfully submitted online and is presently being given full
consideration for publication in Chronobiology International.

Your manuscript ID is LCBI-2016-0256.

Please mention the above manuscript ID in all future correspondence or when calling the office for questions. If there
are any changes in your street address or e-mail address, please log in to Manuscript Central at

https://mc.manuscriptcentral.com/Icbi and edit your user information as appropriate.

You can also view the status of your manuscript at any time by checking your Author Centre after logging in to
https://mec.manuscriptcentral.com/lcbi.

Thank you for submitting your manuscript to Chronobiology International.

Sincerely,
Chronobiclogy International Editorial Office
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ANEXO D - Comprovante de submissio do Artigo 02: “Short sleep duration is
associated with poor diet as measured by the Adapted Healthy Eating Index: a
cross-sectional study with Brazilian shift workers” para a publicacio no periddico

“The Journal of Nutrition”

M Gmail Graciele Cristina <gcsilvanut@gmail.com>

JN Manuscript Submission

The Journal of Nutrition Editorial Office <jnsubmit@nutrition.org> 16 de janeiro de 2017 14:20
Para: Cibele Aparecida Crispim <cibelecrispim@gmail.com>
Cc: Graciele Cristina Silva <gcsilvanut@gmail.com>

MS ID#: NUTRITION/2017/247791
MS TITLE: Short sleep duration is associated with poor diet as measured by the Adapted Healthy Eating Index: a
cross-sectional study with Brazilian shift workers

Dear Cibele Aparecida Crispim:

This is an automatic message acknowledging your online submission to JN.

‘Your manuscript has been sent to the editor for preliminary review. About one-fifth of submitted manuscripts are
returned to authors after a careful intemnal review by one or more editors, but without extemnal review. The decision to
return a manuscript without external review will be made as expeditiously as possible.

Manuscripts that pass this preliminary evaluation may be assessed a $75 submission and handling fee, unless the
corresponding author is a member of the American Society for Nutrition. The manuscript submission fee is not
assessed on the following manuscript categories: Recent Advances in Nutritional Sciences (RANS), Biographical
Article, History of Nutrition, Commentary and Letters to the Editor and Errata.

Please monitor your e-mail carefully for an invoice for the manuscript submission fee. Unless the manuscript is
exempt from the fee or a waiver is granted, manuscripts will not be sent for external review until payment is
received.

Your manuscript ID is NUTRITION/2017/247791. Please reference this number in all communication with the Journal.
Thank you for submitting your work to The Journal of Nutrition.

Sincerely,

The Journal of Nutrition Editorial Office
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