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RESUMO

Introducdo: O céancer de mama (CM) é uma doenca crbnica nao
transmissivel com etiopatogenia complexa, que envolve mecanismos
endocrinos, metabdlicos, moleculares e fatores ambientais. Nesse
sentido, estudos tém evidenciado a influéncia do habito alimentar na
carcinogénese, em particular a Dieta do Mediterraneo (DM) e o
potencial inflamatdrio da dieta, ndo havendo consenso dessa relagdo no
cancer de mama. Objetivo: Analisar a associacdo do indice
inflamatorio da dieta (11D®) e adesdo & dieta do mediterraneo com
indicadores de agressividade tumoral em mulheres com CM,
Metodologia: Estudo caso-controle realizado em 181 mulheres
distribuidas em dois grupos: com CM (caso, n=90) e sem CM (controle,
SCM; n=91). Os aspectos clinicos e reprodutivos foram avaliados por
meio de entrevista, e a classificacdo dos subtipos moleculares para
determinacédo da agressividade tumoral foi realizada segundo o Painel
Internacional de Especialistas na Conferéncia sobre Cancer de Mama
St. Gallen (2011). O consumo alimentar foi avaliado pelo questionario
de frequéncia alimentar (QFA) e a adiposidade corporal por
bioimpedéancia, circunferéncia da cintura e razdo cintura quadril. A
adesdo & DM foi avaliada segundo o score da DM e o 1ID®, calculado
pela metodologia proposta por Shivappa (2014). Na andlise estatistica
foi realizado o teste t independente e o teste Mann-Whitney para

comparagdo de médias de variaveis continuas paramétricas e nao



paramétricas, respectivamente. O Odds ratio (OR) e intervalos de
confianca de 95% (IC) correspondentes foram calculados usando
modelos de regressdao logistica ndo condicional, univariada e
multivariada, considerando significativos valores de p<0,05.
Resultados: Os resultados mostraram que as mulheres com CM e as do
grupo controle consumiam dieta com potencial pré-inflamatorio, sendo
a média do 11D® de 1,87 + 1,27 e 2,18 + 1,16, respectivamente, sem
diferenca entre os grupos. O principal tipo de carcinoma mamario foi o
ductal invasivo, positivo para receptor de estrogénio/ou progesterona.
N&o foi evidenciada associacdo entre o IID® e os pardmetros de
agressividade tumoral nas mulheres com cancer. As médias dos scores
da DM foram de 4,08 + 1,61 e 4,22 + 1,69 nas mulheres com e sem CM,
respectivamente, sem diferenca entre os grupos (p=0,563). O estudo néo
mostrou relacdo entre o risco de CM e os diferentes niveis de adesao a
DM, apo6s ajustes nos modelos de regressdo logistica. Conclusédo: A
dieta consumida pelas mulheres com CM possuia potencial proé-
inflamatorio, porém ndo apresentou associacdo com a agressividade
tumoral e composi¢do corporal. A “média adesdao a DM foi identificada
nas mulheres com e sem CM, sem diferenca entre as mesmas. Além
disso, os diferentes niveis de adeséo a essa dieta ndo demonstraram
efeito no CM.

Palavras-chave: Cancer de Mama. indice inflamatdrio de dieta. Dieta

do mediterraneo. Consumo alimentar.



ABSTRACT

Introduction: Breast cancer (BC) is a chronic non-communicable
disease with a complex etiopathogenesis, which involves endocrine,
metabolic, molecular and environmental factors. In this sense, studies
have shown the influence of dietary habits on carcinogenesis, in
particular the Mediterranean Diet (MD) and the inflammatory potential
of the diet, with no consensus on this relationship in breast cancer.
Objective: To analyze the association of the dietary inflammatory
index (11D®) and adherence to the Mediterranean diet with indicators of
tumor aggressiveness in women with BC. Methodology: A case-
control study carried out with 181 women divided into two groups: with
BC (case, n=90) and without BC (control, SCM; n=91). Clinical and
reproductive aspects were assessed through an interview, and the
classification of molecular subtypes for determining tumor
aggressiveness was performed according to the International Panel of
Experts at the St. Gallen (2011). Food consumption was assessed by the
food frequency questionnaire (FFQ) and body adiposity by
bioimpedance, waist circumference and waist-hip ratio. Adherence to
MD was evaluated according to the MD score and the 11D®, calculated
by the methodology proposed by Shivappa (2014). In the statistical
analysis, the independent t test and the Mann-Whitney test were
performed to compare the means of parametric and non-parametric

continuous variables, respectively. The odds ratio (OR) and



corresponding 95% confidence intervals (CI) were calculated using
non-conditional, univariate and multivariate logistic regression models,
considering significant values of p<0.05. Results: The results showed
that women with BC and those in the control group consumed a diet
with pro-inflammatory potential, with an average 11D® of 1.87 + 1.27
and 2.18 + 1.16, respectively, with no difference. between groups. The
main type of breast carcinoma was invasive ductal carcinoma, positive
for estrogen/or progesterone receptor. There was no evidence of
association between the 1ID® and the parameters of tumor
aggressiveness in women with cancer. Mean MD scores were 4.08 +
1.61 and 4.22 + 1.69 in women with and without BC, respectively, with
no difference between groups (p=0.563). The study did not show a
relationship between the risk of MC and the different levels of
adherence to MD, after adjustments in the logistic regression models.
Conclusion: The diet consumed by women with BC had pro-
inflammatory potential, but was not associated with tumor
aggressiveness and body composition. The “mean adherence to MD
was identified in women with and without BC, with no difference
between them. In addition, the different levels of adherence to this diet
showed no effect on BC.

Keywords: Breast Cancer. Dietary inflammatory index. Mediterranean

diet. Food consumption.
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1 INTRODUCAO

O céancer de mama (CM) ¢ a segunda neoplasia mais comum no
mundo, com alta mortalidade, abrangendo um em cada quatro casos de
neoplasia entre as mulheres (SUNG et al, 2021). Nos Estados Unidos,
em 2019, aproximadamente 268.600 mulheres foram diagnosticadas
com CM invasivo, e a expectativa é que até 2030 a doenca dobre a sua
incidéncia (INCA, 2019; INCA 2021; MILLER et al., 2019).

No Brasil, 0 CM é também o tipo mais incidente em mulheres,
seguido da neoplasia de pele ndo melanoma. Para 2022 estima-se a
ocorréncia de 66.280 casos da doenga, representando 29,7% dos
canceres diagnosticados em mulheres de todas as idades (BRASIL,
2019; BRAY et al, 2018).

Em virtude da sua etiologia multifatorial, o risco para o
desenvolvimento do CM é influenciado por fatores genéticos e néo
genéticos como: a idade, estilo de vida, fumo, consumo de alcool,
historia familiar, alimentacdo, aspectos reprodutivos (BAGNARDI et
al., 2013; HASHEMI; KARIMI; MAHBOOBI, 2014; DIETERICH et
al., 2014; THEODORATOU et al., 2017). Outro fator importante é o
excesso de peso (IMC > de 25 kg/m?) e gordura abdominal elevada, que
também estdo associados ao risco aumentado de desenvolver CM na
pos-menopausa (SUN et al., 2017).

Os fatores genéticos os quais englobam mutagdes em linhagem

germinativa sdo responsaveis por cerca de 10-30% dos casos,
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definindo-se estas situa¢des como “cancer de mama hereditario” ¢ se
refere a um padrdo de heranca autossémica dominante nas familias o
que deixa mulheres predispostas com elevada probabilidade ao cancer
(APOSTOLOU; FOSTIRA, 2013).

Os tumores de mama podem ser herdados devido a uma mutacao
germinativa ao nascimento dos genes supressores de tumor BRCA 1
(Breast Cancer Gene Type 1) e BRCA 2 (Breast Cancer Gene Type),
portanto pessoas com familiares que tenham tido CM apresentam maior
propensdo ao desenvolvimento da doenca, sendo maior quanto mais
préximo for o parentesco e quanto mais cedo for diagnosticado o cancer
no familiar afetado. No entanto, 90-95% dos casos sao representados
por canceres aleatorios relacionados a fatores ambientais e de estilo de
vida (ROMANOS-NANCLARES et al., 2020).

O carcinoma mamario é classificado conforme aspectos
histoldgicos e moleculares que permite estabelecer o estadiamento e
progndstico clinico do tumor. Esse sistema de classificagdo possibilita
a qualificagéo dos receptores de estrogénio (RE), progesterona (RP), do
fator de crescimento epidérmico humano tipo 2 (HER-2) e o percentual
de amplificacdo do Ki67 (marcador nuclear de proliferacdo celular),
identificando os subtipos moleculares dos tumores mamarios, de acordo
com a expressdo génica tecidual de cada marcador mencionado
(SORLIE et al., 2001).

A identificacdo dos carcinomas mamarios leva em consideragdo

o0 painel imuno-histoquimico em relacdo aos receptores hormonais e a
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expressdo Qénica tecidual dos marcadores que possibilita o
agrupamento dos mesmos nos seguintes subtipos; Luminal A, Luminal
B, luminal hibrido, HER-2 superexpresso, e Triplo-Negativo (ALLURI
E NEWMAN, 2014; LAKHANI, 2012; WEIGEL et al., 2010).

Os subtipos moleculares revelam, portanto, caracteristicas
relacionadas a proliferacdo celular, agressividade do tumor, grau de
resposta e/ou resisténcia a terapia que irdo definir os protocolos
terapéuticos estabelecidos para o tratamento do CM que envolverdo;
cirurgia, quimioterapia neoadjuvante ou adjuvante, combinagfes de
varios antineoplasicos, radioterapia, anticorpos monoclonais anti-HER-
2 e/ou hormonioterapia (DIECI et al., 2014; LEHMANN et al., 2011).

O diagndstico e terapéutica para o0 CM tém evoluido nos Gltimos
anos, sendo possivel estabelecer a triagem para identificacdo precoce e
associacdo dos tratamentos convencionais a terapia adjuvante, como o
tratamento dietético promovendo resultado positivo na diminui¢do da
mortalidade relacionada a doenca (WANG et al., 2020). Quanto aos
aspectos de incidéncia da doenca é crescente 0 interesse dos
pesquisadores em estudos que investiguem a associa¢do entre padrdes
dietéticos e neoplasias.

Segundo Hauner e Hauner (2010), a alimentacdo se destaca
entre os fatores de risco modificaveis do CM e, tem sido investigada em
muitos estudos com foco principal nos nutrientes, de forma isolada.
Porém, alimentos e nutrientes sofrem acdo de uma complexa rede
metabdlica (MOORMAN; TERRY, 2004; TORRES-SANCHEZ,
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2009), fato que tem despertado o interesse de pesquisadores na
perspectiva de correlacionar padrBes alimentares e o risco de doencas.

O padrdo alimentar representa o conjunto de alimentos
regularmente consumidos por individuos ou populag¢Ges. Portanto, a
avaliacdo desses padrdes, variaveis entre as populagdes, permite
verificar a relacdo entre nutricdo e cancer, bem como estabelecer
estratégias de promocdo da alimentacdo saudavel (CARVALHO et al.,
2016; HU, 2002). Em relacdo a protecdo ou promo¢do do CM os
padrdes alimentares mais estudados sdo a dieta mediterranea e a dieta
ocidental.

Estudos que investigaram padrdes alimentares e o risco de CM
observaram associacao inversa com o padrdo alimentar considerado
adequado e do mediterraneo, caracterizado pelo baixo consumo de
gordura, alto em vegetais, frutas, grdos integrais e peixes (HE; GU;
ZHANG, 2017; AUNE, 2017; CHLEBOWSKI et al, 2017; RIGI et al,
2021; TRICHOPOULOU et al., 2010; ZANG et al 2015; ZUNIGA et
al, 2016) e, associacdo positiva com a dieta ocidental, considerada
menos saudavel por ser composta por elevada quantidade de carne
vermelha, grdos refinados, batatas, amidos refinados, acucar, frituras,
alimentos processados e ultraprocessados, gorduras saturadas, gorduras
trans, bebidas acucaradas como refrigerantes e baixo consumo de frutas,
vegetais e gréos inteiros (STEELE et al., 2016; ZANG et al., 2015).

Porém com exce¢do do consumo de alcool, a associacao entre

alimentacdo e cancer de mama ainda é contraditoria e inconclusiva
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(WORLD CANCER RESEARCH FUND INTERNATIONAL, 2007),
em funcdo das pessoas ndo consumirem alimentos e nutrientes de forma
isolada. Sob esse aspecto, a analise do consumo alimentar deve levar
em consideracdo as complexas interacdes verificadas em determinado
padrdo dietético, que tem como resposta metabolica a exposicdo
dietética aos macros e micronutrientes (HU, 2002; KANT, 2004;
KRUSINSKA et al, 2017).

Nos estudos de fatores de risco dietéticos para neoplasias e
doencas cronicas, as varidveis fortemente correlacionadas séao
agrupadas para construcdo de indices que possam predizer o padrao
alimentar dos individuos, analisados segundo o grau de correlacdo entre
eles (HU, 2002; KANT, 2004). Cada indice possui uma pontuacéo
estimada e, pode ser utilizado em andlises de associa¢fes entre 0s
padrdes alimentares, fatores de risco e aspectos fisiopatologicos
relacionados a diversas doencas com vistas a minimizar limitacdes nas
abordagens dietéticas, baseadas em um U(nico alimento/nutriente
(MADEDDU, 2014; PEREIRA, 1999; OLINTO, 2007).

Duas abordagens sdo utilizadas para analises de padrdes
dietéticos a partir de dados coletados em uma determinada populacéo:
0s métodos baseados em dados a posteriori ou a priori. Na abordagem
a posteriori se utilizam técnicas estatisticas robustas, que permitem
identificar padrdes alimentares proprios da populacdo investigada, a
exemplo da andlise de componente principal (ACP) ou analise de

agrupamento, que possibilitam ampla avaliagdo da alimentacdo e
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realizacdo de intervengdes de prevencdo, com melhor direcionamento
(JACOBS Jr.; TAPSELL, 2015; KOCH; NOTHLINGS; LIEB, 2015;
WIRFALT; DRAKE; WALLSTROM, 2013). As metodologias da
abordagem a posteriori mais empregadas sao: a analise de agrupamento
(cluster analysis), anélise fatorial (factor analysis) e a regressdo por
reducdo de posto (reduced rank regression) (KASTORINI, 2013;
PANAGIOTAKOS; PITSAVOS; STEFANADIS, 2009).

Na andlise a priori, o padrdo alimentar é identificado a partir de
indices ou escores dietéticos pré-estabelecidos, baseados em evidéncias
cientificas para doencas especificas (KASTORINI, 2013;
PANAGIOTAKOS; PITSAVOS; STEFANADIS, 2009; HU, 2002). As
pontuacOes e scores da dieta gerados nessa andlise, refletem padrdes
dietéticos baseados em recomendacdes alimentares oficiais, a exemplo
do indice de Qualidade da Dieta, indice de Alimentacdo Saudavel e o
score de adesdo a Dieta do Mediterranea (DM) (MOELLER et a., 2007;
WAIJERS; FESKENS; OCKE, 2007).

O indice inflamatério da dieta (11D®), classificado como a
priori, destaca-se no contexto da avaliacdo do consumo alimentar,
originalmente desenvolvido por Cavicchia et al (2009), e atualizado por
Shivappa et al. (2014) na Universidade da Carolina do Sul. Para a
definicdo desse indice foi realizada uma abrangente revisdo da
literatura, tendo por base a associagdo entre fatores alimentares e seis
marcadores inflamatorios (IL-1p, IL-4, IL-6, IL-10, TNF-a, e PCR).
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Esse indice foi proposto especificamente para identificar
informacBes quantitativas sobre o potencial inflamatério da
alimentacéo, sendo que os escores mais altos significam dieta mais pro-
inflamat6ria e os mais baixos indicam dieta menos inflamatoria.
Atualmente, o indice inflamatorio é calculado ajustado para energia (E-
DII™) (SHIVAPPA et al., 2014; XU, PETERSON, 2019). Essa
ferramenta demonstra forte associagdo com concentracGes séricas de
marcadores inflamatorios, incluindo proteina C reativa (PCR) e
interleucina-6 (MOORMAN, P.G.; TERRY, 2004; TORRES-
SANCHEZ L. et al, 2009), e relacionado & ocorréncia de neoplasias
(ALBUQUERQUE; BALTAR; MARCHIONI, 2014; WIRFALT,;
DRAKE; WALLSTROM, 2013).

A inflamacdo cronica exerce papel critico no processo de
carcinogénese, em virtude dos componentes inflamatorios serem
constituintes importantes para o ambiente tumoral (LANDSKRON et
al., 2014; REUTER et al, 2010). O microambiente inflamatorio cronico
¢ também conhecido como ‘“estado neoplasico”, pois favorece
alteracdes no DNA e inicio do processo carcinogénico (COUSSENS e
WERB, 2002). Com relacdo ao CM uma meta-analise publicada em
2019 sobre os efeitos do potencial inflamatorio dietético e o risco de
neoplasia mamaria sugere que as dietas mais pro-inflamatorias estéo
associadas ao aumento da incidéncia dessa doenca (WANG et al.,
2019).
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Varios nutrientes e compostos bioativos podem influenciar as
principais vias da inflamacéo, incluindo atividade simpatica, ativacéo
do fator nuclear de transcricdo kappa-B (NF-kB), estresse oxidativo e
producdo de citocinas pro-inflamatdrias (TABUNG et al, 2016),
aumentando o risco para o desenvolvimento do CM (BELARDE et al.,
2013; SHIVAPPA et al., 2015). Gorduras saturadas e trans, manteiga,
alcool, carne vermelha, processada e ultraprocessadas, nitrosaminas,
baixo consumo de &cidos graxos 6mega-3 e fibras, além do elevado
consumo de agucar refinado e padrdes alimentares ocidentais estdo
associados a altas concentracdes de PCR e citocinas pro-inflamatorias
(BAGNARDI et al., 2015; BOUVARD et al, 2015).

Assim como a reducdo do potencial inflamatério da dieta, a
adesdo a DM tem demonstrado efeito benéfico na prevencéo do CM e
melhora na sobrevida de pacientes com essa neoplasia. Esse padréo
alimentar parece estar inversamente relacionado a incidéncia e
mortalidade por esse tipo de cancer, embora as evidéncias ainda sejam
limitadas (PRABHAKARAN et al, 2014; KEYS et al., 1986; de
LORGERIL, 1994; MORZE et al., 2021).

A DM ¢ caracterizada pelo alto consumo de cereais integrais,
frutas e vegetais, consumo moderado de laticinios, aves e peixes e baixa
ingestdo de carnes vermelhas e doces. O consumo de vinho é permitido,
desde que de forma moderada, enquanto o azeite de oliva é
recomendado como substituto das gorduras, em cada refeicéo principal.

Atividade fisica regular, descanso adequado, convivéncia,
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biodiversidade e sazonalidade, produtos tradicionais, locais e
ecologicos, e as atividades culinarias sdo parte integrante da piramide
da dieta mediterranea (KRUSINSKA et al., 2017, PRABHAKARAN
etal., 2014).

A influéncia dessa dieta na neoplasia mamaéria é atribuida ao
efeito indireto de nutrientes especificos na inflamacdao, dano e reparo ao
DNA, estresse oxidativo, fatores epigenéticos e mutacGes genéticas
(KIM et al., 2011). Nutrientes como os &cidos graxos, polifendis
(epigalocatequina-3-galato, resveratrol, compostos organossulfurados,
quercetina, caempferol e apigenina) e micronutrientes (zinco e selénio)
(RUSH, 2013), sdo capazes de reduzir estrogénios e aumentar os niveis
de hormdnios sexuais e, portanto, neutralizar os radicais livres, para
proteger os danos ao DNA, reduzir o estresse oxidativo e promover
mudancas na microbiota intestinal (TOST] et al., 2018).

A adesdo a essa dieta pode ser determinada por meio do score
da dieta do mediterraneo (EDM), que a exemplo do IID®, avalia a
adesdo a esse padrao alimentar também a priori, cuja a pontuacdo desse
score varia de 0 (menor aderéncia) a 9 (maior aderéncia). Estima-se
que, quanto maior for o nivel de adesdo a DM, menor é o risco de
incidéncia de CM, reafirmando que a dieta de qualidade ruim, aliada ao
sedentarismo, pode aumentar o risco dessa doenca em paises do
mediterraneo, que mostram tendéncia a dieta ocidental (de LORGERIL
etal., 1999; MARTINEZ-GONZALEZ, 2009; COUTO et al., 2013).
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Em uma coorte realizada em 10 paises na Europa, a Investigacao
Prospectiva Europeia sobre Céncer e a coorte nutricional (EPIC),
constatou que a incidéncia de cancer de mama diminuiu 6% em
mulheres com alta ades&o a dieta do mediterraneo, quando se compara
os valores dos scores mais alto e mais baixo, e os valores desta
diminuicdo foram ligeiramente maiores (7%) para mulheres na poés-
menopausa e significativamente superior (20%) no caso de cancer de
mama estrogénio negativo e progesterona negativo (FUNG, et al.,
2006).

Recentemente, uma meta-andlise sobre adesdo a dieta do
mediterraneo e o risco de cancer, observou resultados ainda conflitantes
entre estudos de caso-controle e de coorte para o desenvolvimento do
CM. Os autores afirmam ainda ndo haver evidéncias robustas sobre a
provavel associacdo inversa entre a DM e o risco dessa neoplasia.
(SCHWINGSHACKL et al., 2017; MORZE, 2021).

Levando em consideracdo que padrdes dietéticos podem
contribuir tanto como fatores de risco para 0 CM quanto na prevengéo
dessa neoplasia, além da melhora clinica de pacientes com a doenca,
esse estudo foi realizado na perspectiva de contribuir para elucidacao

dessa importante relagéo.
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2 OBJETIVOS

2.1 Objetivo Geral

Analisar a associacdo do indice inflamatério da dieta (11D®) e

adesdo a dieta do mediterraneo em mulheres com cancer de mama.

2.2 Objetivos Especificos

Caracterizar as participantes do estudo, segundo fatores de risco
para o cancer de mama.

Analisar os indicadores de agressividade tumoral e os subtipos
moleculares dos carcinomas mamarios.

Avaliar a composicgéo corporal das mulheres com e sem CM.
Analisar a ingestdo dietética e sua adequacdo em energia,
macronutrientes, fibras e colesterol e subtipos de lipidios.
Determinar o 11D®.

Determinar o score da DM.

Verificar associacdo entre o 11D® e os indicadores de agressividade
tumoral e composi¢do corporal nas mulheres com CM.

Verificar associacdo entre o score da DM e o status dos receptores
hormonais nas mulheres com CM.

Analisar associacdo entre os diferentes niveis de adesdo a DM e o

cancer de mama.
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3 METODOLOGIA

3.1 Protocolo do estudo

Trata-se de um estudo caso-controle, com amostra néo
probabilistica, envolvendo 181 mulheres, com idade de 27 a 76 anos
atendidas em hospitais publicos e privados em Teresina-Pl, Nordeste
do Brasil, no periodo de 2017 & 2019, que faziam parte da demanda
espontanea desses servicos. As mulheres foram distribuidas em dois
grupos: com CM (grupo caso; n=90), recém-diagnosticadas com a
doenca (5 a 15 dias ap0s o diagnostico), sem historico de tratamento
oncolégico prévio e laudo histopatoldgico comprobatério da neoplasia
mamaria. O grupo controle foi composto por mulheres sem céancer de
mama (SCM) (n=91), incluidas apds exame fisico e/ou mamograficos
normais e sem historia clinica de outros tipos de cancer. Ndo foram
incluidas no estudo mulheres que haviam iniciado o tratamento
oncoldgico, gravidas, lactantes, em uso de suplementacéo vitaminico
mineral e/ou com nodulos mamarios benignos.

O estudo foi aprovado pelo comité de Etica em Pesquisa da
Universidade Federal do Piaui, conforme a resolugdo 466/12 do
Conselho Nacional de Saude e na Declaracdao de Helsinque I11. Todas
as participantes assinaram o Termo de Consentimento Livre e
Esclarecido.

3.2 Fatores de risco para o CM
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Os fatores de risco para CM (historia familiar de CM, uso de
anticoncepcional oral, terapia de reposicdo hormonal, idade da
menarca, nuliparidade, estado menopausal, primeira gravidez,
aleitamento materno exclusivo até o sexto més de vida, consumo de
alcool, histerectomia e uso de tabaco) foram avaliados por meio de
entrevista estruturada aplicada as mulheres investigadas (APENDICE
A).

3.3 Estadiamento anatdmico e de prognostico clinico

As caracteristicas tumorais foram avaliadas conforme os
critérios de estadiamento TNM classico (tumor — linfonodos —
metastase) e estadiamento de progndéstico clinico. As informagdes
clinicas foram obtidas a partir dos prontuarios das mulheres, onde foram
coletados dados relativos aos exames histopatoldgicos, imuno-
histoquimicos, biopsias, cintilografias de corpo inteiro, tomografias
computadorizadas e linfocintilografias.

Os critérios utilizados para estadiamento anatdmico TNM estao
dispostos na Tabela 1, conforme proposto pelo Comité Americano de
Cancer (HORTOBAGY etal., 2017).
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Tabela 1. Resumo da caracterizacdo anatdOmica dos carcinomas

mamarios, segundo estadiamento TNM.

Estadios Combinagbes TNM Interpretacdo dos Simbolos
TNM

0 TisNOMO Tis (tumor in situ)

la TINOMO T1 (tumor <2 cm)

Ib TON1miMO / TIN1miMO T2 (tumor > 2cm e <5cm)

T4 (tumor se estende a pele ou
parede toracica).

lia TONIMiMO/TINIMO/ T2NOMO NO (sem metastase nos
linfonodos)

N1 (metéstase ipsilateral, movel,
axilar).

N2 (metastase ipsilateral, fixa,
axilar ou para linfonodos
mamarios internos

lib T2N1MO / T3NOMO N3 (metastase para linfonodos
infra/supraclavicular ou para
LNMI).

Illa TON2MO / T2N2MO/ TIN2MO/ Mi (micrometastase em 1 a 3
linfonodos sob o braco).

I1b TANO T4N1 T4N2) M1 (presenga de metéstase a
distancia).

Illc TxN3MO0 Tx, Nx, Mx (tumor ou linfonodo
ou linfonodo ou metastase ndo
pode ser avaliado).

v TXNxM1 TxNxM1 (qualquer  tumor,
qualquer linfonodo, com

metéstase a distancia).
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NO: ndo tem comprometimento de linfonodos; MO: ndo tem metéstase a
distancia.
Fonte: Adaptado de Hortobagy et al. (2017).

O estadiamento de progndstico clinico e a classificagdo dos
subtipos moleculares seguiram o0s critérios propostos no Painel
Internacional de Especialistas em Conferéncia sobre o Cancer de mama
St. Gallen et al., 2011 (Tabela 02), conforme avaliacdo imuno-
histoquimica dos receptores de estrogénio (RE), progesterona (RP),
fator de crescimento epidérmico humano tipo 2 (HER-2) e proteina
Ki67 (GOLDHIRSCH et al., 2011).

Tabela 2. Classificacdo dos subtipos moleculares do cancer de mama,
segundo expressdo do Ki67, receptores, progesterona e do fator de

crescimento epidérmico humano tipo 2.

Tabela 2. Classificacdo dos subtipos moleculares do cancer de mama,
segundo expressdo do Ki67, receptores, progesterona e do fator de

crescimento epidérmico humano tipo 2.

Subtipo molecular Marcadores de expressao

Luminal A RE+ e/ou RP+; HER2- e Ki67 <
14%

Luminal B RE+ e/ou RP+; HER2- ¢ Ki67 >
14%

Luminal hibrido RE+ e/ou RP+; HER2+
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HER-2 superexpresso RE- e/ou RP-; HER2+

Triplo-Negativo RE- e/ou RP-; HER2-
Adaptado de Goldhisch et al. (2011). RE, receptor de estrogénio. RP, receptor de

progesterona. HER-2, receptor do fator de crescimento epidérmico humano tipo 2.

Ki67, indicador nuclear de proliferagéo celular.

3.4 Avaliacdo da ingestdo dietética habitual

O consumo alimentar foi avaliado por meio do Questionério de
Frequéncia Alimentar (QFA) Semi-quantitativo - Estudo Longitudinal
da Saude do Adulto (ELSA-Brasil), indicado para avalia¢éo do risco de
doengas cronicas ndo transmissiveis, e validado por Molina et al.
(2013), empregado em populacdes adulta e idosa (ANEXO A). O
questionario foi composto por 114 itens alimentares com diversas
perguntas, como tipos de alimentos consumidos, quantidade de vezes
consumida, por¢édo dos alimentos ingeridos e a frequéncia da ingestéo.
O mesmo foi aplicado no inicio do estudo, referente ao periodo de um
ano antes do diagnostico de CM, e para as mulheres do grupo controle
no momento da incluséo no estudo.

A quantidade de energia, macronutrientes, colesterol, acidos
graxos saturados e insaturados, acidos graxos trans, 6mega-3, 6mega-
6, 6mega-9, carotenoides, fibras e frequéncia do consumo de frutas,
vegetais e carnes foi analisada pelo software DietSys® versdo 4.01. A
planilha de dados com a lista de alimentos e composic¢do nutricional,
incluida no software, foi elaborada a partir de tabelas brasileiras de
composigdo de alimentos (IBGE, 2011; TACO, 2011) e pela tabela
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americana USDA National Nutrient Database for Standard Reference
(2009). Os valores de frutas e vegetais foram ajustados no software a
fim de evitar superestimativa desses grupos alimentares. Os
macronutrientes e todos os grupos de alimentos foram ajustados para
energia, cuja analise é incluida no pacote do software DietSys®.

Para adequacdo dos valores de ingestdo alimentar, foram
utilizadas as estimativas de energia do Institute of Medicine (2005). O
percentual de contribuigdo caldrica dos macronutrientes foi calculado,
e 0s valores comparados aos recomendados nos Niveis de Distribuicao
Aceitavel de Macronutrientes (AMDR), segundo 0s quais devem ser
ingeridos de 45% a 65% da energia alimentar a partir de carboidratos;
10% a 35% de proteinas; 20% a 35% de lipideos e < 8%, 5% a 10% e
> 8%; respectivamente, de acidos graxos saturados, poli e
monoinsaturados (IOM, 2005). Os valores de recomendacdo para
frequéncia do consumo alimentar de frutas, vegetais e carnes foram
baseados na Sociedade Americana de Céncer (ACS, 2020).

O célculo do gasto energético total foi realizado tendo como
referéncia o Estimated Energy Requirement (EER), de acordo com o
Dietary Reference Intakes (DRI) do Institute of Medicine (2005), que

leva em consideracdo o fator atividade fisica e Estado nutricional.

3.5 Indice dietético - score da dieta do mediterraneo
A adesdo das mulheres a DM foi avaliada com base no Escore

da DM, utilizando a escala de adesédo a DM construida por
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Trichopoulou et al., (2003) que considera nove componentes/grupos
alimentares:  1-  proporcdo de consumo de  gordura
monoinsaturada/saturada, 2 — legumes, 3- vegetais, 4 - cereais, 5- frutas,
6 - peixes, 7- carnes , 8- laticinios e 9 - etanol.

Para estabelecer os valores de escore adotou-se como ponto de
corte a mediana de consumo de cada grupo alimentar. As mulheres que
consumiram quantidades abaixo da mediana dos grupos alimentares,
considerados benéficos a salde (propor¢cdo de consumo de gordura
monoinsaturada/saturada, legumes e vegetais, cereais, frutas e peixes),
receberam “0 ponto” e aquelas que consumiram acima da mediana “1
ponto”, com excecdo do grupo de legumes e vegetais, que receberam
2 pontos” quando o consumo foi acima da mediana. Para 0s grupos
das carnes e leite as mulheres que consumiram quantidades abaixo da
mediana receberam “1 ponto” e acima do valor da mediana “0 ponto”.
Em relagdo ao consumo de etanol, “l1 ponto” foi atribuido para o
consumo entre 5 e 25 g/dia. Dessa forma, o EDM foi qualificado de 0
pontos (minima adesdo) a 9 pontos (maxima adesdo), e a adesdo
classificada em trés categorias: “baixa adesao” (0 a 3 pontos), “média
adesao” (4 a 5 pontos), e “alta adesdo” (mais de 6 pontos)

(TRICHOPOULOU et al., 2003).

3.6 Determinagcao do indice inflamatorio da dieta®
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O 1ID® possui patente vigente de propriedade intelectual da
Universidade da Carolina do Sul nos Estados Unidos. Dessa forma, foi
necessario firmar um acordo de colaboracdo com os autores do indice,
seguido do envio do banco de dados com os componentes alimentares
para fins de calculo do 11D®.

O indice foi calculado segundo Shivappa et al**., (2014). Para o
desenvolvimento desse método, os pesquisadores elegeram 1.943
artigos publicados até 2010, que tratavam dos efeitos de fatores
dietéticos em seis marcadores inflamatdrios (interleucina (IL) -1p, IL-
4, IL-6, IL-10, fator de necrose tumoral- a (TNFa) e proteina C reativa
(PCR) que foram pontuados para derivar os escores de efeito
inflamatorio especifico de 45 pardmetros dietéticos, compreendendo

macronutrientes, micronutrientes e componentes bioativos (Quadro 1).

Quadro 1. Valores do escore do efeito inflamatdrio total, média e
desvio-padrédo da ingestédo alimentar da populacao de referéncia para os
45 parametros alimentares do 11D. Estudo de desenvolvimento do 1ID,
Columbia, Carolina do Sul, EUA, 2011-2012.

Parametro NUmero Escore do Média de Desvio

alimentar ponderado efeito ingestéo padrao

de artigos  inflamatorio  diaria global

total (unidade/d)
Alcool (g) 417 -0,278 13,98 3,72
Vitamina B12 122 0,106 5,15 2,70

(ng)




41

B-caroteno (ug) 401 -0,584 3718 1720
Cafeina (g) 209 -0,110 8,05 6,67
Carboidrato (g) 211 0,097 272,20 40,0
Colesterol (mg) 7 0,110 279,40 51,2
Energia (kcal) 245 0,180 2056 338,00
Eugenol (mg) 38 -0,140 0,01 0,08
Gordura Total 443 0,298 71,40 19,40
(9)
Fibras (g) 261 -0,663 18,80 4,90
Acido Félico 217 -0,190 273,00 70,70
(ng)
Continua...
Parémetro Numero Escore do Média de Desvio
alimentar ponderado efeito ingestéo padréo

de artigos  inflamatdrio  diéria global

total (unidade/d)

Alho (g) 277 -0,412 4,35 2,90
Gengibre (g) 182 -0,453 59,00 63,20
Ferro (mg) 619 0,032 13,35 3,71
Magnésio (mg) 351 -0,484 310,10 139,40
MUFA (g) 106 -0,009 27,00 6,10
Niacina (mg) 58 -0,246 25,90 11,77
Omega-3 (g) 2588 -0,436 1,06 1,06
Omega-6 (g) 924 -0,159 10,80 7,50
Cebola (g) 145 -0,301 35,90 18,40
Proteina (g) 102 0,021 79,40 13,90




PUFA (9)
Riboflavina
(mg)

Acafrao (g)
Gordura
saturada (g)
Selénio (ng)
Tiamina (mQ)
Gordura trans
9)

Cuarcuma (mg)
Vitamina A
(RE)

Vitamina C
(mg)

Vitamina D (pg)
Vitamina E
(mg)

Zinco (mg)
Ché verde/preto
(9

Flavandis (mg)
Flavonois (mg)
Flavonones
(mg)
Antocianidinas
(mg)
Isoflavonas

(mg)

4002
22

33
205

372

65

125

814
663

733

996
1495

1036
735

521

887

65

69

484

-0,337
-0,068

-0,140
0,373

-0,191
-0,098

0,229

-0,785
-0,401

-0,424

-0,446
-0,419

-0,313
-0,536

-0,415

-0,467

-0,250

-0,131

-0,593

13,88
1,70

0,37
28,6

67,00
1,70

3,15

533,90
983,90

118,20

6,26
8,73

9,84
1,69

95,80

17,70

11,70

18,05

1,20

42

3,76

0,79

1,78
8,00

25,10
0,66

3,75

754,30
518,60

43,46

2,21
1,49

2,19
1,53

85,90

6,79

3,82

21,14

0,20
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Pimenta (g) 78 -0,131 10,00 7,07
Orégano (mg) 24 -0,102 0,33 0,99
Alecrim (mg) 9 -0,013 1,00 15,00
Alecrim (mg) 9 -0,013 1,00 15,00

Continuacdo. Fonte: Shivappa et al. (2014).

Sobre esse aspecto, no presente estudo, 26 desses parametros
dietéticos foram incluidos no célculo de IID sendo esses: energia,
carboidratos, proteinas, gordura total, colesterol, gordura trans, gordura
saturada, acido graxo monoinsaturado (MUFA), acido graxo poli-
insaturado (PUFA), n-3 e n-6 PUFAs, fibras, vitaminas B9, B6, B3, B2,
B1, A, C, D, E e B-caroteno, bem como os minerais ferro, zinco, selénio
e magnésio.

Posteriormente, foi efetuado o calculo do IID ajustado pela
energia, usando o método residual (WILLETT et al., 1997), em que a
variavel Z-score é obtida a partir da propor¢cdo da diferenca entre a
ingestdo media global de alimentos e fator da ingestdo de cada
participante para obtencdo do desvio padrdo global. Na sequéncia
converte-se 0 Z-score para o percentil utilizando a seguinte férmula;

(Porcentagem ganha para cada item * 2) -1
100

O valor resultante de cada parametro dietético foi multiplicado

pela pontuacdo inflamatdria de cada item alimentar, obtendo-se a
pontuagdo do 11D®, que foram somadas para o calculo do escore 1ID®

de cada participante. Dessa forma, a pontuagio do 11D® mais alta indica
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maior ingestdo de alimentos pré-inflamatorios e a pontuacéo mais baixa
maior consumo de alimentos anti-inflamatorios, segundo Shivappa et
al., (2017). Os valores de IID foram ainda distribuidos em quartis,
construidos de acordo com a distribuicdo estabelecida por Shivappa et
al., (2015).

3.7 Avaliacdo antropométrica

As medidas de peso corporal e estatura, respectivamente, foram
obtidas com auxilio de balanca digital portatil (capacidade méxima de
150 kg e precisdo de 100 gramas) e antrop6metro graduado em
centimetros, em barra vertical fixa adequada ao posicionamento sobre
a cabeca (BRASIL, 2004). O indice de massa corporal (IMC) (kg/m?)
foi utilizado para classificagdo do estado nutricional segundo a
Organizacdo Mundial da Saude (OMS), para adultos e idosos (OMS,
2000a) (Tabela 3).

Tabela 3. Classificacdo do estado nutricional pelo IMC (kg/m?) para
mulheres adultas e idosas.
Estado nutricional IMC (kg/m?)
Adultas (19 a 59 Idosas (= 60 anos)

anos)
Baixo Peso <18,5 <22,0
Eutrofia 18,5-249 22,0-27,0

Sobrepeso f 25,0-29,9 >27,0
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Obesidade >30,0 -

fEm mulheres idosas, as categorias de sobrepeso e obesidade sdo agrupadas em uma

nova categoria de estado nutricional, denominada excesso de peso. Adaptado da OMS
(2000%)

Outras medidas aferidas incluiram a circunferéncia da cintura
(CC) e do quadril (CQ). A CC e CQ foram aferidas nas mulheres em
posicdo ortostatica, abdémen relaxado e descoberto, utilizando fita
métrica flexivel e ndo flexivel, com precisdo de 0,1 cm (BRASIL,
2004). A partir dos valores obtidos, foi determinada a razdo cintura e
quadril (RCCQ), com o auxilio da Equacéo 3 (OMS, 2000b; VALDEZ,
1991).

Equacéo 3:

RCCQ =CC (cm) / CQ (cm)

A classificacdo do risco metabdlico e da adiposidade abdominal
foi realizada de acordo com a referéncia para populacdo brasileira
(BEM-NOUR; LAOR, 2006; OMS, 2000b; PITANGA, LESSA, 2005).
(Tabela 4)

Tabela 4. Classificagdo do risco metabdlico, segundo nivel de

adiposidade abdominal em mulheres brasileiras maiores de 18 anos.

Risco Ausente Elevado Muito
metabdlico Elevado
CC < 80,0 80,0 - 88,0 >88.0
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RCCQ <0,80 >0,80 -

A composicdo corporal foi estimada pelo método de
bioimpedancia tetrapolar utilizando balanca da marca OMROH®,
segundo recomendacdes de Kyle et al. (2004), determinando-se 0s
percentuais de gordura corporal, visceral e massa livre de gordura, com
auxilio do programa computacional especifico (Comp, Corp. Sistem —
Programa de avaliagdo corporal por bioimpedancia — versdo 2.5).
Foram considerados ideais os valores especificos para cada componente
da composicdo corporal, segundo sexo e idade*®*’ (Tabela 5)
(GALLAGHER et al., 2000; NIH/OMS, 2000; OMROH Healthcare,
2014).

Para controle de qualidade dos resultados obtidos, todas as
mulheres seguiram protocolo com orientacdes especificas para
realizacdo do exame: (1) estar em jejum de alimentos e bebidas nas
quatro horas que antecederam o exame, (2) ndo consumir bebidas

alcoolicas ultimas 24 horas, (3).

Tabela 5. Estimativa da composicao corporal de mulheres a partir de

20 anos.
% Faixa Etaria Baixo Normal Alto Muito
Alto
20 a 39 anos <210 21,0-329 | 33,0-389 >39,0
GC 40 a 59 anos <23,0 23,0-339 | 34,0-39,9 >40,0
60 a 79 anos <240 24,0-359 | 36,0-419 >42,0




GV > 20 anos <- <9,0 9,2-140 > 14,1
20 a 39 anos <243 24,3-30,3 | 30,4-353 >35,4

MLG 40 a 59 anos <241 24,1-30,1 | 30,2-35,1 >35.2
60 a 79 anos <239 239-299 | 30,0-349 >35,0

Fonte: Gallagher et al. (2000): OMROH Healthcare (2014). GC, estimativa do
percentual de gordura: GV, estimativa do percentual de gordura visceral; MLG,

estimativa do percentual de massa livre de gordura.

3.8 Analises estatisticas

As analises estatisticas foram realizadas no software I1BM
SPSS® Statistics, versdo 18.0 (2011). Inicialmente, avaliou-se a
simetria da distribuicdo dos dados pelo teste de Shapiro-Wilk, e a
homogeneidade das varidncias pelo teste de Levene. O teste t
independente e o teste Mann-Whitney foram utilizados para
comparacdo de duas medias de variaveis continuas paramétricas e nao
paramétricas, entre 0s grupos, respectivamente. Os valores foram
expressos em média e desvio padrdo para variaveis paramétricas
continuas, mediana (Q1 — Q3) para variaveis continuas e nao
paramétricas e frequéncia para variaveis categoricas. As associagdes
entre 0s grupos e as variaveis categdricas nominais foram determinadas
por aplicacdo dos teste qui-quadrado de independéncia de Pearson e
Teste Exato de Fisher. Para identificar a existéncia de correlagfes entre
as variaveis testadas, foi aplicado o coeficiente de correlagdo linear de

Pearson e Spearman.
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Para o 1ID® o teste ANOVA — One-Way — de uma via e o teste
Kruskal-Wallis foram utilizados para comparar trés médias de variaveis
continuas paramétricas e nao parametricas, entre 0S grupos e para
diferencas em caracteristicas quantitativas pelos quartis do 11D®,
respectivamente.

O Odds ratio (OR) e intervalos de confianca de 95% (IC)
correspondentes foram calculados usando modelos de regressao
logistica ndo condicional, univariada e multivariada, para avaliacdo do
risco de CM em relacdo a adesdo a DM, com ajustes para idade, parente
de primeiro grau com CM, uso de anticoncepcional, histerectomia,
consumo total de energia e estado menopausal. O grupo de “alta
adesdo” a DM foi utilizado como referéncia.

Os valores foram expressos em média e desvio padrdo para
varidveis continuas paramétricas, em mediana e intervalo interquartil
para variaveis continuas nao-paramétricas, e frequéncia para variaveis
categdricas. A significancia estatistica foi estabelecida em p < 0,05,
com intervalo de confianga de 95%.

3.9 Aspectos éticos

Este estudo faz parte de um projeto macro intitulado:
“Biomarcadores moleculares em mulheres com neoplasia mamaria”
submetido ao Comité de Etica em Pesquisa da Universidade Federal do
Piaui e aprovado com o seguinte numero de CAAE n°
43447015.8.0000.5214. Todas as participantes foram devidamente
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informadas sobre a pesquisa e assinaram duas vias do Termo de
Consentimento Livre e Esclarecido (APENDICE B), elaborado de
acordo com a Resolugdo n° 466/12 do Conselho Nacional de Saude
(CNS). A total confidencialidade dos dados e o direito de desistir da
pesquisa a qualquer momento sera garantida as participantes desse

estudo.
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4 RESULTADOS

Os resultados desta tese estdo apresentados no formato de dois
artigos cientificos que contemplam o0s objetivos especificos

previamente definidos.

Artigo 1: indice inflamatério da dieta e sua relagdo com indicadores de

agressividade tumoral em mulheres com cancer de mama.

Periddico de envio: Current Nutrition & Food Science
ISSN: 15734013

Qualis Capes em ciéncias dos Alimentos: B1

Artigo 2: Different levels of adherence to the Mediterranean Diet do

not modify the risk of breast cancer in Western women.

Periédico de envio: Revista chilena de nutricion, Status: Aceito
ISSN: 0717-7518 (Online)

Qualis Capes em ciéncias dos Alimentos: B1
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4.1 ARTIGO 1

Dietary Inflammatory Index and its Relationship With Indicators
of Tumor Aggressiveness in Women with Breast Cancer: a case-

control study

ABSTRACT

Background: Breast cancer (BC) is a chronic non-communicable
disease with complex etiopathogenesis involving endocrine, metabolic,
molecular, and environmental factors. In this context, studies have
shown the influence of eating habits on the manifestation of
carcinogenesis, especially the possible contribution of the dietary
inflammatory potential.

Objective: To investigate the relationship between the dietary
inflammatory index and indicators of tumor aggressiveness in women
with BC.

Methods: The case-control study involved 181 women divided into two
groups: case group (n = 90) and control group (n = 91). Food
consumption was assessed using the food frequency questionnaire

(FFQ) and the dietary inflammatory index (DII®) was calculated using
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the methodology by Shivappa (2014). The classification of molecular
subtypes to determine tumor aggressiveness was conducted according
to the criteria by the St. Gallen International Expert Consensus (2011).
Statistical analysis was performed considering values statistically
significant at the p<0.05 level.

Results: Women with BC and the control group consumed a diet with
pro-inflammatory potential, with a mean DII® of 1.87 + 1.27 and 2.18
+ 1.16, respectively, although no association was found between DI
and the parameters of tumor aggressiveness in women with cancer.
Conclusion: The diet consumed by women with BC has pro-
inflammatory potential, although not being associated with tumor

aggressiveness.

Keywords: Dietary Inflammatory Potential; Breast Cancer; Tumor

Aggressiveness Food; Carcinogenesis
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1. INTRODUCTION

The breast cancer is a chronic disease with complex
pathogenesis. This type of cancer is the most common among women
worldwide and ranks second as the cause of cancer death in women.
The expected incidence of breast cancer in the world for 2035 is 2.6
million cases, which may cause 846,000 deaths. It is estimated that
changes in eating habits can prevent the emergence of 30 to 50% of
cases [1,2].

According to Touvier et al. (2013) [3], the chronic inflammation
identified in different types of cancer shows that, unlike the acute
response, it represents a persistent state of low-grade inflammation in
which tissue destruction and repair occur simultaneously over a long
period of time. This can favor the development and/or worsening of
chronic diseases such as obesity, diabetes and cancer.

Evidence shows the role played by inflammatory cytokines and
other factors that regulate inflammation in breast carcinogenesis [3,4].
There has been an increasing number of studies showing the association
between foods, nutrients, specific dietary patterns, and biomarkers of
low-grade systemic inflammation [5,6,7], especially when the diet is
based on vegetables, fiber, and low-simple carbohydrate foods. Some

dietary lipids also act as pro-inflammatory and anti-inflammatory or
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contribute to the resolution of inflammation [8]. In addition, foods
typical of the Western dietary pattern with a high content of fats,
proteins, simple carbohydrates, and sweets have been associated with
an increase in systemic inflammation [9].

The diet represents a complex set of interactions, a characteristic
that has led to studies on the effects of dietary patterns, inflammation,
and the development of cancer. These studies are still considered
challenging [10]. In this context, the dietary inflammatory index (DII®)
was developed to determine the dietary inflammatory potential in
different populations [11,12,13]. This index has been associated with
the development of several cancer types [14,15,16,17,18,19,20],
although presenting conflicting results in relation to BC [21,22,23,24].

Thus, a better understanding of the relationship between DII®,
tumor aggressiveness, and body composition in women with BC can
contribute to the implementation of dietary interventions in the
prevention and reduction of carcinogenic risk, providing better
prognosis and increased disease-free survival. Therefore, we aimed to
associate the dietary inflammatory index with indicators of tumor

aggressiveness in women with BC.

2. MATERIALS AND METHODS

2.1 Study Population
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This is a case-control study involving 181 women, aged between
27 and 76 years, who were part of the spontaneous demand of public
and private hospitals in the municipality of Teresina, Piaui State,
northeastern Brazil, from 2017 to 2019. For the purposes of the study,
the case group consisted of 90 women newly diagnosed with the disease
(5 to 15 days after diagnosis), with no history of previous cancer
treatment, and with histopathological report proving the breast cancer.
The control group consisted of women without BC (WBC) (n=91)
included after physical examination and/or normal mammograms.
Women who were pregnant, lactating, using vitamin/mineral
supplementation, who had started cancer treatment, and/or with benign
breast lumps were considered ineligible.

The study design, methodology, data collection, and analysis
were carried out in compliance with ethical principles for research with
human subjects according to Resolution No. 466/12 of the National
Health Council and the Declaration of Helsinki I1l. The study was
approved by the Research Ethics Committee of the Federal University
of Piaui. All participants were informed about the study and signed the

Free, Prior and Informed Consent.

2.2 Cancer Risk Factors and Tumor Staging
Data related to risk factors for BC were collected from a
structured interview addressing sociodemographic and reproductive

aspects and family history of BC.
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Breast carcinoma was characterized according to the classic
TNM (tumor-lymph node-metastasis) staging system [25]. The results
of hormone receptor status (estrogen [ER] and progesterone [PR]) and
human epidermal growth factor receptor type 2 (HER-2), evaluated by
immunohistochemistry, were collected from reports contained in the
examinations of the patients and analyzed together with Ki-67 protein
for staging classification and clinical prognosis. The classification of
molecular subtypes was conducted according to the criteria proposed
by the St. Gallen International Expert Consensus (2011) [26].

2.3 Usual Dietary Intake

Food consumption was assessed using the semi-quantitative
Food Frequency Questionnaire (FFQ) Longitudinal Study of Adult
Health-Brazil (ELSA-Brazil), indicated for risk analysis of non-
communicable chronic diseases and validated by Molina et al. (2013)
[27]. The FFQ was applied at the beginning of the study, referring to
the period of one year before the diagnosis of BC and/or inclusion of
women without the disease in the control group (WBC).

The amount of energy, macronutrients, fiber, and micronutrients
was analyzed by the DietSys® software version 4.01. The data sheet
with the list of foods and nutritional composition included in the
software was prepared from Brazilian food composition tables [28] and
the American table USDA National Nutrient Database for Standard

Reference [29]. To adjust food intake values, energy estimates from the
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Institute of Medicine (IOM) [30] were used. The caloric contribution of
the macronutrients was calculated and values were compared according
to the Acceptable Macronutrient Distribution Range (AMDR) [30].
2.4 Dietary Inflammatory Index

The DII® was calculated according to Shivappa et al. (2014)
[31]. To develop this method, the researchers selected 1,943 papers
published until 2010 which addressed the effects of dietary factors on
six inflammatory markers (interleukin [IL] -1B, IL-4, IL-6, IL-10,
tumor necrosis factor a [TNFa], and C-reactive protein [CRP]). These
inflammatory markers were scored to derive the scores of specific
inflammatory effect of 45 dietary parameters comprising
macronutrients, micronutrients, and bioactive components [32]. In the
present study, 26 of these dietary parameters were included in the
calculation of the DII®, as follows: energy, carbohydrates, proteins,
total fat, cholesterol, trans fat, saturated fat, monounsaturated fatty acid
(MUFA), polyunsaturated fatty acid (PUFA), n-3 and n-6 PUFAs, fiber,
vitamins B9, B6, B3, B2, B1, A, C, D, E, and B-carotene, as well as the
minerals iron, zinc, selenium, and magnesium.

Subsequently, the DII® adjusted for energy intake was
calculated using the residual method [33], in which the Z-score variable
is obtained from the proportion of the difference between the global
average food intake and the intake factor of each participant to obtain
the overall standard deviation. Then, the Z-score is converted into the

percentile using the following formula;
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(percentage obtained for each item * 2) -1
100

The resulting value of each dietary parameter was multiplied by

the inflammatory score of each food item, obtaining the DII® scores,
which were summed together to calculate the score of the DII® of each
participant. Thus, a higher score of DII® indicates a higher intake of
pro-inflammatory foods and a lower intake of anti-inflammatory foods
[34]. The values of the DII® were also distributed in quartiles
constructed according to the distribution established by Shivappa et al.
(2015) [35].

2.5 Anthropometry

For anthropometric assessment, weight, height, waist
circumference (WC) and hip circumference (HC) were measured
according to the Brazilian Ministry of Health [36]. The body mass index
(BMI) (kg/m2) was used to classify the nutritional status for adults and
the elderly, according to the WHO [37]. From the WC and HC values,
the waist-hip ratio [38,39] (WHR) was determined. Metabolic risk and
abdominal adiposity were classified according to the reference for the
Brazilian population [38,39,40].

Body composition was estimated using the tetrapolar
bioimpedance method, as recommended by Kyle et al. (2004) [42], and
the percentages of body fat, visceral fat, and fat-free mass were

determined using a specific computer software (Comp, Corp. System —
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software for body composition assessment by bioimpedance — version
2.5). Specific values for each component of body composition were

considered ideal according to sex and age [43,44,45].

2.6 Statistics

Statistical analyzes were performed using the IBM SPSS®
Statistics software, version 18.0 (2011). Initially, the symmetry of the
data distribution was evaluated using the Shapiro-Wilk test, while the
homogeneity of variances was evaluated using the Levene test. The
independent t test and the Mann-Whitney test were used to compare two
means of parametric and non-parametric continuous variables between
groups, respectively. Associations between groups and nominal
categorical variables were analyzed by applying the Pearson's chi-
square test of independence.

The one-way ANOVA test and the Kruskal-Wallis test were
used to compare three means of parametric and non-parametric
continuous variables between the groups, being also used to compare
the differences between the quantitative characteristics and quartiles of
the DII®, respectively. Values were expressed as mean and standard
deviation for parametric continuous variables, as median and
interquartile range for non-parametric continuous variables, and as
frequency for categorical variables. Statistical significance was

established at p < 0.05, with a confidence interval of 95%.
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3. RESULTS

The study involved 181 women aged between 27 and 74 years,
divided into two groups: with BC (n=90) and without BC (n=91). The
individual characterization of women according to risk factors for
breast cancer is shown in Table 1. The study reveals that 65.6% (n=59)
of women with BC were aged over 45 years, with this variable being
associated with the disease (p=0.006). The per capita monthly income
was equal to or less than 576.77 dollars for 56.4% of women (n=102).
There was no association between BC and age at menarche, number of

children, physical activity, and ethnicity.

Table 1: Characterization of women according to risk factors for BC.

Risk factors WBC BC p-value?
(n=91) (n=90)
Categorical variables n (%)

Age (years)

<45 50 (54.9) 31 (34.4) 0.006
> 45 41 (45.9) 59 (65.6)

Age at menarche (years)

<12 28 (30.8) 39 (43.3) 0.080
>12 63 (69.2) 51 (56.7)

Number of children

No children 30 (33.0) 17 (18.9)

1to?2 39 (42.9) 49 (54.4) 0.090

More than 2 22 (24.2) 24 (26.7)
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Menopausal status

Pre-menopause 53 (58.2) 44 (48.9) 0.207
Post-menopause 38 (41.8) 46 (51.1)

Ethnicity

Caucasian 26 (28.6) 24 (26.7) 0.868
Mixed (African and/or 65 (71.4) 66 (73.3)

Amerindian)

Monthly income (per capita)

<US$576.77 59 (64.8) 43 (47.8) 0.025
> US$ 576.77 32 (35.2) 47 (52.2)

Physical activity

Yes 47 (51.6) 34 (37.8) 0.061
No 44 (48.4) 56 (62.2)

Source: Research data. Abbreviations: BC: breast cancer; WBC: no breast cancer.
p-value: cases vs controls. Chi-square test.

Table 2 shows that women with BC predominantly did not
present impairment of the lymph nodes and distant metastasis, which
are characteristics compatible with TNM stages from 0 to IIB, in pre-
and post-menopause, with no difference between groups. The main type
of breast carcinoma was the invasive ductal (86.4% [n=38]), with
moderately differentiated histological grade (53.5% [n=23]), estrogen
receptor-positive (74.4% [n=32]) and/or progesterone receptor-positive
(67.4% [n=29]) in post-menopause. These characteristics are
compatible with the luminal B subtype, which is more frequent among

women with BC.
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Table 2: Tumor characteristics related to anatomical staging and

clinical prognosis in women with BC, according to menopausal status.

Pre- Post-
menopause | menopause p*
PARAMETER (38) (43)
n (%)
) Yes 1(2.6) 3(7.0)
Metastasis 0.356 ¢
No 37 (97.4) 40 (93.0)
Yes 9(23.7 7(16.3
lymph node (23.7) (163) 0.404°¢
No 29 (76.3) 36 (83.7)
Ductal in situ 2 (5.3) 4(9.1)
: : Invasive
Histopathological 36 (94.7) | 38(86.4) g
classification I:\‘/J;;ille 0.440
lobular 0 (0.0 2 (4.5)
Poorly
differentiated 7(16.3) 7(16.3)
Moderately
Grade differentiated 22 (57.9) 23 (53.5) | 0.802°
Well-
differentiated 9(23.7) 13(30.2)
0+1 14 (36.8) 18 (40.9)
+ +
HIC + IV 9(23.7) 6 (13.6)
Positive 25 (65.8) 32 (74.4)
ER - 0.396¢
Negative 13 (34.2) 11 (25.6)
Positive 27 (71.1) 29 (67.4)
PR - 0.726¢
Negative 11 (28.9) 14 (32.6)
Positive 11 (28.9) 10 (23.3)
HER2 - 0.560c
Negative 27 (71.1) 33 (76.7)
Hybrid
Slubmﬁle(;ylar Luminal 5(13.2) 3(6.8) 0.693d
classtfication Luminal A 5(13.2) | 10(22.7)
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Luminal B 16 (42.1) 20 (45.5)
overexpressed
HER? 6 (15.8) 5(11.4)
Triple
Negative 6 (15.8) 6 (13.6)

cChi-square test of independence. dFisher's Exact Test. Abbreviations: BC: breast
cancer; WBC: without breast cancer; HER2: human epidermal growth factor

receptor 2, ER; estrogen receptor, PR; progesterone receptor

As shown in Table 3, habitual food consumption showed that
the average intake of energy and nutrients was higher in women with
BC and in post-menopausal women, with a significant difference for
energy (p=0.020), protein (p=0.001), and cholesterol (p=0.016) when
compared to women in the group WBC. The intake of saturated fatty
acids (SFA) exceeded the recommended among women with and
without the disease (p>0.05). When distributed according to
menopausal status, post-menopausal women with BC consumed less
SFA (p=0.031).

Fiber intake was below the recommendation in both groups. The
intake of trans fatty acid, omega-9, omega-6, and omega-3 was similar
between participants with and without the disease. However, among
women with BC, consumption was significantly lower in post-
menopausal women (p=0.022).

Regarding the inflammatory potential of the analyzed diets, the
DII® showed average values that indicate a diet with pro-inflammatory
potential in women with and without BC and in pre- and post-

menopausal women with cancer.



Table 3: Dietary parameters and DII® of women with and without breast cancer.

BC BC
WBC (n=91) BC (n =90) Pre-menopause Post-menopause . p**
Parameter Mean + SD Mean + SD (n=44) (n=46) P
Mean + SD Mean + SD
Calories (Kcal) ~ 2430.0+848.9 2884.2+1282.9  2800.3 +1484.0 2964.4 + 1066.3 0.0202 0.5472
Carb"(hg%drates 367.9+162.8  401.6+190.5 376.5 +215.1 434.6 + 1495 0.2182 0.1392
Proteins (g) 93.2+474 122.4 +61.2 114.4 +61.2 131.6 +57.8 0.001 @ 0.175@
Lipids (g) 78.9+44.9 87.8+56.6 97.7 +59.7 82.4 +51.2 0.260 @ 0.1932
Saturated fatty 10.7 +5.1 10.3+5.8 11.9+58 94+55 0.676 2 0.0312
acids (g)
a
Cholesterol (g) ~ 374.1+171.2 4525 +225.1 456.5 +217.5 44882310 0.016P 0.872
trans fatty acids ~ 2.43 (0.81 — 1.75 (0.51 — ) 1.67 (0.54 - 3.63) b 0.083"
@ 5.48) 5 91) 1.67 (0.54 - 3.63) 0.670
) 14.94 (7.50 - 142 (7.22 - 138+85 X 0.1213
Omega-9 (9) 20.41) 20.07) 16.8+9.8 1.000
9.92 (4.24 — 9.24 (4.53 — 9.8+6.8 . 0.022
Omega-6 (g) 16.88) 16.11) 139+95 0.597
i 1.56 (0.69 — 1.21 (0.62 — 158 +1.11 b 0.081°
Omega-3 (9) 2.69) 2.07) 20+1.3 0.061

64
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_ 21.33+8.79 0.194
Fibers (g/day) 203486 2274103 242 +115 0.090?

1.87+1.18 0.79128
DIl 22+1.2 19+13 19+13 0.097 @

Student t test. Mann-Whitney U test®. *p-value BC vs. WBC, ** p-value of pre-menopausal women with BC vs. post-
menopausal women with BC. Abbreviations: BC: breast cancer; WBC % Ckcal: percentage of caloric contribution; Kcal/d:

kilocalories per day; DIl = dietary inflammatory index.
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Table 4 shows that there was no association between the
hormone receptor status of women with BC and the DII® quartiles.
However, women with negative hormone status are predominantly in

the most pro-inflammatory quartile.

Table 4: Association of hormone receptor status and DII® quartiles in

women with BC.

PARAMETER |QL(D[Q2(19)[Q3(2)[Q4(20)| p*
n (%)

.. 17 15 13 12

ER Positive (29.8) 263) | (22.8) | (21.1) 0.3:314
Negative | 4(16.7) | 4 (16.7) | 8 (33.3) | 8 (33.3)
.. 15 17 13 11

PR | "MV | (268) | (304) | (232) | 9 | 106
Negative | 6(24.0) | 2(8.0) | 8(32.0) | 9(36.0)

cChi-square independence test. dFisher's Exact Test. Interquartile ranges were
established according to Shivappa et al. (2015): Q1 =-1.35/1.07; Q2 = 1.08/1.97; Q3
=1.98/2.79; Q4 = 2.80/4.27.

Through the interface between inflammation and changes in
body composition, we also investigated the relationship between these
variables. As described in Table 5, women in both groups showed high
metabolic risk, with significantly higher values of WC, WHR, and % of
visceral fat in women with BC when compared to the control group
(p=0.017, p=0.012, and p=0.015, respectively).
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Table 5: Description of anthropometric parameters of women with and

without BC
WBC (88) BC (82)
Parameter p*
Mean + SD Mean + SD
BMI 26.7+4.3 27.8+45 0.101
wWC 85.0+114 89.3+11.7 0.017
HC 102.1+7.2 103.0+8.9 0.463
WHR 08+0.1 09+0.1 0.012
%BF 40.5+6.7 422 +6.7 0.091
%VF 7.6+27 8.6+2.6 0.015
%MM 24.3+2.8 236+24 0.062

*Independent t-test. Abbreviations: WBC: without breast cancer; BC: with breast
cancer; BMI: body mass index; WC: waist circumference; HC: hip circumference;
WHR: waist/hip ratio; %BF: body fat; %VF: visceral fat; %MM: muscle mass

Table 6 shows the analysis of the association between DII®,
parameters of tumor aggressiveness, and body adiposity. For this
analysis, the molecular subtypes were grouped into luminal and non-

luminal.

Table 6: Association between DII® in women with BC and the

parameters of tumor aggressiveness and body adiposity.

PARAMETER Dietary Inflammatory Index (D11®)
Tumor Aggressiveness r/y? p
Tumor size -0.190a 0.091
Ki67 -0.058a 0.610

Lymph node 2.767b 0.175b
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Metastasis 0.047b 0.829b
Hlst(_JI_oglgal 0.065b 0.799b
classification

Molecular subtype 0.030b 0.988b
Body Adiposity R p

wC -0.075a 0.508

HC 0.056a 0.619

WHR -0.151a 0.180

%BF 0.022a 0.845

%VF -0.022a 0.846
%MM -0.073a 0.521

aPearson's Correlation. b X? - Pearson's chi-square test. ¢ Spearman correlation.
Abbreviations: DII®: dietary inflammatory index; Ki67: nuclear indicator of cell
proliferation; WC: waist circumference; HC: hip circumference; WHR: waist/hip

ratio; %BF: body fat; % VF: visceral fat; %MM: muscle mass. *p value < 0.05

On this analysis, the study showed no association between the
inflammatory potential of the diet, factors of aggressiveness of breast
carcinomas and cardiometabolic risk in women with breast cancer (p >
0.05).

4. DISCUSSION

In the present study, we compared and evaluated the DII® in
women with and without BC, demonstrating pro-inflammatory diets in
both groups, without statistical difference. In addition, the
inflammatory potential of the diet was not influenced by the
menopausal status, corroborating results found by other authors

[22,46,47,48]. Evidence shows that the quality of the diet is inversely
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associated with its inflammatory potential and high scores of DII® may
contribute to an increased risk of BC, as they are associated with high
levels of CRP and pro-inflammatory cytokines [33,49,50,51,52].

On the other hand, it is important to highlight that women with
BC had a significantly higher consumption of energy, protein, and
cholesterol compared to women in the control group. In addition,
among women with BC, the consumption of SFA and omega-6 was
significantly higher in pre-menopausal women. The dietary
composition verified in the consumption of women with BC may have
resulted from the intake of protein from red meat, which was the type
most reported in the food frequency questionnaire [53].

Studies show the role played by dietary fat in the
pathophysiology of BC, as well as the association between the
excessive intake of SFA and polyunsaturated omega-6 and the high risk
of this type of cancer [54], as these fatty acid subtypes are related to the
increase of inflammatory markers [55,56]. Omega-6 fatty acids are
present in eggs, maize, and most vegetable oils, as well as in processed
foods and fast food [57,58]. We note that the dietary pattern of the
women analyzed is the Western dietary pattern, which is characterized
by a high amount of omega-6 and low omega-3.

In animals, a pre-clinical study demonstrated that high fat and
calorie intake resulted in inflammation in the mammary adipose tissue,
which was associated with increased macrophage infiltration and high

concentrations ~ of  pro-inflammatory ~ cytokines, = monocyte



70

chemoattractant protein-1 (MCP-1), and leptin, indicating the important
role played by obesity in breast carcinogenesis [55,59].

Our findings show low consumption of omega-3 in both groups
with no significant difference and a negative correlation between DII®
and the consumption of this lipid subtype in the diet of women with BC.
Some experimental studies show antitumor properties in diets rich in
omega-3, which is an anti-inflammatory lipid inversely associated with
BC. The ratio of omega-6 to omega-3 consumption in the usual diet
greater than 1:1 is associated with increased inflammation and
increased risk of chronic diseases [60,61].

Regarding tumor aggressiveness, the presence or absence of
menopause showed no association with tumor characteristics. The
characterization of the invasive ductal carcinoma luminal B includes
the hormone receptor-positive (ER+ and/or RP+) and HER-2 negative
statuses, TMN stages from 0 to IIB, and moderately differentiated
grade. These tumors have a high proliferative index and an unfavorable
prognosis [62]. Hormone receptor status was also not associated with
the highest quartile of the DII®.

Studies demonstrate a positive association between molecular
subtypes (RE+ / RP+) and RE—/ RP— and (RE-, RP-, HER2+) and the
highest values of DII® [22,63,64]. Contrary to other studies, regarding
the association of DII® and tumor aggressiveness, the absence of this
association can be attributed to the different ethnicities, heterogeneity

and complexity of breast carcinomas, and exposure to other risk factors
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for BC in the women investigated, besides difficulties that are inherent
in collecting data on habitual food consumption.

Regarding the assessment of body composition, our study
showed that women with BC have significantly greater accumulation
of adipose tissue compared to women without the disease, although
without observing association with the DI1® of women with cancer. The
adipose tissue is considered an endocrine organ and produces low-grade
inflammation when in excess, increasing the circulation of
adipocytokines including CRP, IL-1p, IL-6, tumor necrosis factor alpha
(TNFa), leptin, and resistin [65]. The latter, along with these
immunological mediators, are associated with insulin resistance and
intracellular transcription factors involved in each step of
carcinogenesis, including apoptosis, migration, cell proliferation,
inflammation, angiogenesis, and metastasis [66].

Regarding risk factors, as expected and in accordance with
scientific knowledge [67,68,69,70], women with BC were more
exposed to risk factors for the development of the disease. They had
fewer pregnancies, breastfed their children less frequently, used
contraceptives for longer, and had a higher prevalence of first-degree
relatives with BC (data not shown).

Significant differences were found between age and family
income in women with and without the disease. Women with BC were
over 45 years old and had an income greater than US$ 576.77. Mixed
ethnicity was identified in women with and without the disease (in 2019
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it represented 56.2% of the Brazilian population) with Amerindian,
African, and/or Caucasian descent. This ethnic distribution reflects the
miscegenation and genomic particularity of the Brazilian population,
which has its descent from the union of indigenous peoples, Africans,
and Portuguese colonizers [71] (IBGE, 2019).

As study limitations, we highlight the small sample size and the
measurement errors inherent to the food consumption assessment
instrument used, the FFQ. Regarding the last aspect, the diagnosis of
the disease may have influenced the report of usual diet in women with
breast cancer, who may have emphasized recent consumption in the

perspective of a better prognosis and cure of the disease.

5. CONCLUSION

The diet consumed by women with and without breast cancer
has pro-inflammatory characteristics and we observed no association
with tumor aggressiveness and high body adiposity. Taking into
consideration the inflammatory potential of the diet in both investigated
groups and the identified risk factors for breast cancer, we suggest
further longitudinal studies with a representative sample of this

population group and a greater variety of DII scores.
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(MD), has been associated with a lower risk of developing BC, although
this relationship remains inconclusive. The objective of the study was
to analyze the relationship between adherence to MD and the risk for
the development of BC. A case-control study was carried out with 181
women divided into two groups: with BC (n=90) and without breast
cancer (WBC; n=91). Clinical and reproductive aspects were
investigated through an interview, and food consumption through the
food frequency questionnaire (FFQ). Adherence to the Mediterranean
diet (MD) was evaluated according to the MD score. Statistical analysis
was performed using the software SPSS®, considering significant
values of p<0.05. In the results, it is observed that the main type of
breast carcinoma was invasive ductal carcinoma, positive for
estrogen/or progesterone receptor. The mean MD score was 4.08 + 1.61
among women with BC and 4.22 + 1.69 among women without BC,
with no difference between the groups. The assessment of the risk of
MC about adherence to DM showed that, after adjustments in the
logistic regression models, there was no significant difference. In
conclusion, the study shows that women with and without breast cancer
had “medium adherence” to DM, with no difference between the
groups. It also showed that in the group of women investigated,
adherence to DM did not impact the risk of developing the disease.

Keywords: Mediterranean Diet, Breast Cancer, Food Consumption
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RESUMEN

El cancer de mama (CM) es la neoplasia mas frecuente entre las mujeres
del mundo, y la alimentacion saludable, caracteristica del patron de la
Dieta Mediterranea (DM), se ha asociado con un menor riesgo de
desarrollar CM, aunque esta relacion sigue sin ser concluyente. El
objetivo del estudio fue analizar la relacion entre la adherencia a la DM
y el riesgo para el desarrollo de CM. Estudio de casos y controles
realizado con 181 mujeres divididas en dos grupos: con CM (n=90) y
sin cancer de mama (SCM; n=91). Los aspectos clinicos y
reproductivos se evaluaron a través de una entrevista; consumo de
alimentos a través del cuestionario de frecuencia alimentaria (FFQ) y
adherencia a la Dieta Mediterranea (DM) evaluada segun la puntuacién
de DM. El analisis estadistico se realiz6 mediante el software SPSS®,
considerando valores significativos de p<0,05. Los resultados
mostraron que el principal tipo de carcinoma de mama fue el carcinoma
ductal invasivo, positivo para el receptor de estrégenos y progesterona.
La puntuacién media de DM fue de 4,08 + 1,61 entre las mujeres con
CM vy de 4,22 + 1,69 entre las que no tenian la enfermedad, sin
diferencia entre los grupos. La evaluacion del riesgo de CM en relacion
con la adherencia a la DM mostrd que, después de ajustes en los
modelos de regresién logistica, no hubo diferencia significativa. En
conclusion, el estudio muestra que las mujeres con y sin CM tuvieron

“adherencia media” a la DM, sin diferencia entre los grupos. También
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mostro que, en el grupo de mujeres investigadas, la adherencia a la DM
no influyo en el riesgo para el desarrollo de la enfermedad.
Palabras clave: Dieta Mediterranea, Cancer de Mama, Consumo de

Alimentos
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INTRODUCTION

Breast cancer (BC) is the most common malignancy and the
leading cause of cancer-related deaths among women worldwide. This
neoplasm had the highest global incidence of cancer in 2020, with an
estimated 2.3 million new cases, representing 11.7% of all cancer cases
(1). In Brazil, the estimated incidence of BC for the triennium 2020-
2022 is 66,280 new cases/year, representing 29.7% of cancers
diagnosed in women of all ages, except non-melanoma skin cancer (2).

Diet is widely studied as a modifiable risk factor for the
development of BC. An estimated 38% of cases of BC are attributable
to diet, although the effects of specific dietary patterns are still
inconsistent. Most research on this relationship has focused on
evaluating the effects of consuming isolated foods and nutrients. In this
sense, the analysis of dietary patterns may reliably reflect variability in
the population's food intake, in addition to taking into account possible
interactions between foods and isolated nutrients and providing
concrete information about changes in eating habits necessary for
prevention (3,4).

Evidence points to habitual consumption of fruits and
vegetables rich in fiber and vitamins, whole grains, fish, extra virgin
olive oil, and moderate consumption of red wine as the ideal
combination for cancer prevention. Low intake of processed red meat,

eggs, milk and alcohol, which is a characteristic of the Mediterranean
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diet (MD), results in increased longevity, prevention, or inhibition of
the progression of chronic diseases (5,6,7,8,9).

In a recent meta-analysis on adherence to MD and the risk of
cancer, it was shown that a greater adherence was inversely associated
with the risk of cancer mortality in the general population and all-cause
mortality among cancer survivors. However, the results on the
relationship between adherence to this diet and BC are still inconclusive
(10). Considering BC as a disease with a significant impact on women's
lives and the health system and the role of diet as a modifiable risk
factor, the objective of the study was to analyze the relationship

between adherence to DM and the risk for the development of BC.

MATERIAL AND METHOD

STUDY DESIGN AND PARTICIPANTS

This case-control study involved 181 women, aged 27 to 76
years, treated at public and private hospitals in Teresina-Pl, Northeast
Brazil, who was part of the spontaneous demand for these services. The
women were divided into two groups: with BC (case group; n=90),
newly diagnosed with the disease (5 to 15 days after diagnosis), with
no history of previous cancer treatment, and histopathological report
proving the breast cancer, which were included in the study after

specialized clinical evaluation. The control group consisted of WBC
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women (n=91), including after normal physical and/or mammographic
examinations and without a clinical history of the disease. The study
did not include women who had started cancer treatment, pregnant or
lactating women, using mineral vitamin supplementation, and/or with
benign breast nodules.

The study was approved by the Research Ethics Committee of
the Federal University of Piaui in accordance with resolution 466/12 of
the National Health Council and the Declaration of Helsinki I11. All the

participants signed an informed consent form.

RISK FACTORS FOR BC

Risk factors for BC (family history of BC, use of oral
contraceptives, hormone replacement therapy, age at menarche,
nulliparity, menopausal status, first pregnancy, exclusive breastfeeding
until the sixth month of life, alcohol consumption, hysterectomy and
use of tobacco) were evaluated through a structured interview applied

to the investigated women.
STATUS OF DIAGNOSTIC MARKERS AND BC STAGING
The results of hormone receptor status (estrogen [ER] and

progesterone [PR]) and human epidermal growth factor type 2 (HER-

2), evaluated by immunohistochemistry, were collected from reports
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contained in the patients’ exams and used, together with the Ki67
protein, to assess clinical prognostic staging. The classification of
molecular subtypes was done according to the criteria proposed by the
International Panel of Experts at the Conference on Breast Cancer St.
Gallen (2011) (11).

ASSESSMENT OF USUAL DIETARY INTAKE

Habitual dietary intake was assessed using the semi-quantitative
Food Frequency Questionnaire (FFQ) - Longitudinal Study of Adult
Health (LSAH-Brasil), indicated for risk assessment of non-
communicable chronic diseases and validated by Molina et al. (12),
composed of 128 questions, referring to the period of one year before
the diagnosis of BC and/or inclusion of WBC women.

The amount of energy, macronutrients, fiber, and frequency of
consumption of fruits and vegetables, cereals, fish, meat, milk, and
alcohol (the latter measured in dose consumed at a time and the
frequency of consumption). Nutrients were analyzed using the DietSys
® software, version 4.01. Food groups and macronutrients were
adjusted for energy, analysis was included in the DietSys® software
package.

The calculation of total energy expenditure was performed using
the Estimated Energy Requirement (EER) as a reference, according to
the Dietary Reference Intakes (DRI) of the Institute of Medicine (2005)
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(13), which takes into account the physical activity factor and
nutritional status.

To study the adequacy of food intake values, energy and
macronutrient estimates based on the DRI of the Institute of Medicine
(2005) (13) were used. The recommended values for the frequency of
food consumption of fruits, vegetables, and meats were based on the

American Cancer Society (14).

ADHERENCE TO THE MEDITERRANEAN DIET

The adherence of the women in the study to MD was evaluated
according to the Mediterranean Diet Score (MDS) using the MD
adherence scale constructed by Trichopoulou et al. (15), which
considers nine components/food groups.

To establish the score values, the median consumption value of
each food group was adopted as a cut-off point. Women who consumed
amounts considered beneficial to health below the median of the food
groups (ratio of consumption of monounsaturated/saturated fat,
legumes, and vegetables, cereals, fruits, and fish) received "0 points"
and those who consumed above the median received "1 point,” with the
exception of the legumes and vegetables group, which scored “2 points”
when consumption was above the mean. For the meat and milk groups,
women who consumed amounts below the median received “1 point”

and above the median value “0 points.” Regarding ethanol
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consumption, a value of 1 was assigned to men and women who
consumed between 5 and 25 g per day. Thus, the MDS was classified
from 0 points (minimum adherence) to 9 points (maximum adherence),
and adherence was classified into three categories: “low adherence” (0
to 3 points), “medium adherence” (4 to 5 points), and “high adherence”

(more than 6 points).

ANTHROPOMETRIC EVALUATION

For the anthropometric assessment, weight, height, and waist
circumference (WC) were measured, according to the Ministry of
Health (16). Body mass index (BMI) (kg/m2) and WC were classified
according to the WHO (17).

STATISTICAL ANALYSIS

Data were analyzed using software SPSS® Statistics, version
18.0 (2011). Initially, the symmetry of data distribution was evaluated
by the Shapiro-Wilk test, and the homogeneity of variances by the
Levene test. The independent t-test and the Mann-Whitney test were
used to compare two means of parametric and non-parametric
continuous variables between groups, respectively. Values were
expressed as mean plus standard deviation for continuous parametric

variables, as median (Q1 — Q3) for continuous and non-parametric
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variables, and as the frequency for categorical variables. Associations
between groups and nominal categorical variables were determined by
applying Pearson's Chi-square test of independence and Fisher's exact
test. Odds ratios (OR) and corresponding 95% confidence intervals (CI)
were computed using unconditional logistic regression models to assess
the risk of BC about to adherence to MD, both univariate and
multivariate, adjusting for age, first-degree relative with breast cancer,
contraceptive use, hysterectomy, total energy intake, and menopausal
status. The “high adherence” a MD group was used as reference.

Values were expressed as mean plus standard deviation for
continuous parametric variables, as the median for continuous and non-
parametric variables, and as the frequency for categorical variables. The
statistical significance was defined as p<0.05.

RESULTS

CHARACTERIZATION OF THE WOMEN IN THE STUDY

This case-control study involved 181 women, age 27 to 76 years
old, who were divided into two groups, 49.7% (n=90) with BC and
50.3% WBC (n=91); they were predominantly postmenopausal women
with BC (n= 46, 51.1%) and who did not undergo exclusive
breastfeeding (EB) (n=65, 72.2%). Differences were found between the
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groups regarding contraceptive use, age, waist circumference, and
family history of BC (p < 0.05) (Table 1).

The main type of breast carcinoma was invasive ductal
carcinoma (n=73, 90.1%) of moderately differentiated histological
grade (n=45, 55.6%), positive for estrogen receptor (n=57, 70.4 %),
and/or progesterone (n=55, 67.9%), with a mean value of 39.5 *
25.42% for Ki67. These characteristics are compatible with the luminal
subtype B (n=35, 43.2%), which is more frequent among women with
BC (Table 2).

FOOD CONSUMPTION, ADHERENCE TO MD AND BC
BIOMARKERS

Usual food consumption showed that the mean intake of energy
and nutrients was higher in women with BC, with a significant
difference only for energy (p=0.020), protein (p<0.001), and cholesterol
(p=0.016) (Table 3). The caloric contribution of macronutrients in the
diet was adequate in proportion, and the intake of saturated fatty acids
(SFA) exceeded the recommended in both groups. However, the
consumption of polyunsaturated fatty acids (PUFA) was below the
recommendation only in the BC group, with no difference between the
groups. Cholesterol consumption was high in both groups and

significantly higher in women with BC (p=0.016) (Table 3).
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The consumption of food groups showed that the intake g/day
of red meat and milk and dairy products was significantly higher
(p<0.001) in the BC group (Table 3). Regarding the MD score, Table 4
shows that the mean was 4.08 + 1.61 among women with BC and 4.22
+ 1.69 in the WBC group, with no difference between the groups. As
for the degree of adherence to MD, “medium adherence” was the most
prevalent in both groups, BC (n=44, 48.9%) and WBC (n=37, 40.7%),
with no significant difference.

Table 5 shows that in women with BC and with “medium
adherence” to DM, there was no significant association between the

degrees of adherence to DM and the status of HER2 receptors (p<0.05).

The assessment of the risk of BC in relation to MD showed that,
after adjustments in the logistic regression models, there was no

significant difference (Table 6).

DISCUSSION
In the present study, we sought to analyze and compare MD
adherence/score between women with and without BC, also associating
it with risk factors and hormone receptor status, with a view to better
understanding the role of diet as a modifiable risk factor. for the BC.
The women investigated, both in the case and in the control
group, showed “medium adherence” to MD. The study showed no

association between levels of MD adherence and hormone receptor
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status in women with BC. In addition to these findings, the relationship
between risk of BC and adherence to MD, after adjusting for
confounding factors, did not show a significant difference.

In women from both groups, risk factors for BC were analyzed,
with a predominance of premenopausal women in the WBC group and
postmenopausal women in those with BC. Women with BC were more
exposed throughout their lives to hormonal and reproductive changes
that favor breast carcinogenesis, such as: not being exclusively
breastfed (EB) for six months, fewer children, age, in addition to
heredity for cancer in general and BC, data supported by other studies
(18, 19, 20). In this study, most of the women surveyed did not use
hormone replacement therapy, but epidemiological studies show that
the use of hormone replacement therapy increases the risk of
developing breast cancer (21).

Anthropometric analysis showed that, in both groups, women
were overweight and had excess abdominal fat, with a significantly
higher metabolic risk in those with BC, according to the WC. These
findings agree with other studies and reinforce the relationship between
excess weight and body fat distribution as a risk factor for BC (22,23).
It is important to highlight that this result is consistent with the increase
in excess weight in Brazilian women over 18 years of age, with an
increasing trend of deposition of abdominal adipose tissue. (24).

The main tumor type found was invasive ductal carcinoma,

which represents between 70 to 80% of all breast cancers, luminal
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molecular subtype B, characterized according to hormone receptor
status positive (ER+ and/or RP+), HER-2 negative. and Ki67 > 14%.
Tumors of this subtype, in relation to luminal A, are less differentiated,
with a higher proliferative index and worse prognosis. (25).

In relation to usual food consumption, the dietary intake of
women with BC for energy, protein, and cholesterol was significantly
higher, compared with to women WBC. Studies show that eating habits
characterized by excessive intake of caloric foods are considered
potential risk factors and positively associated with the occurrence of
BC, as they increase exposure to high circulating concentrations of
endogenous estrogen, insulin-like growth factor (IGF)-1, and
inflammation (26). These foods are typically found in standard Western
diets (27).

In the food consumption reported by the women in this study, a
high caloric contribution of SFA and cholesterol is also above the
reference values for healthy diets. This consumption profile may be
related to the high protein content of the diet, which is rich in red meat,
milk and dairy products. The role of dietary fat composition in the
pathophysiology of BC is still controversial, with increasing evidence
on the association between the intake of SFA and omega-6-type PUFA
and the risk of BC (28,29). In this regard, the dietary pattern that
presents the best proportion of lipids in the diet is the Mediterranean
diet (30).
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Regarding the consumption of food groups, the study showed
that women with BC consumed more red meat, milk and dairy products.
The intake of red and processed meat represents a risk factor for BC
due to its heme iron content, administration of estrogens for cattle,
and/or mutagens formed during cooking, in addition to the high content
of saturated fat (31).

Regarding dairy consumption, a recently published meta-
analysis showed that the available epidemiological evidence does not
support the association between milk/dairy products and the risk of BC
(32). In addition, low-fat dairy products rich in unsaturated fatty acids,
calcium, and vitamin D are associated with a lower risk for BC (33).

It is worth noting that consumption in the other food groups
investigated for the calculation of the MDS was below the
recommended level according to the Mediterranean pyramid, except for
fruits and vegetables, which justifies the “medium adherence” of
women in both groups to this dietary pattern. Studies show that high
consumption of vegetables and fruits in MD provides abundant amounts
of polyphenols and fiber, substances capable of preventing
carcinogenesis (3,34).

This study shows that, in both groups, the “medium adherence”
to MD had the highest frequency, with no difference between women,
a result supported by other studies (35,36).

Regarding the status of hormone receptors, in this study there

was no association between the degrees of diet adherence and tumor
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characteristics. There was a predominance of positive hormone receptor
status in women with BC, a result which is in agreement with the
prospective study “"Nurses Health Study”, which did not find a
relationship between adherence to MD and estrogen-positive BC, with
an inverse association being observed only for estrogen-negative BC
(37).

One of the potential risk factors for CM is estrogen exposure.
However, this influence is greater for ER-positive than for ER-negative
tumors. Importantly, ER-negative tumors may be more influenced and
affected by dietary factors (38).

The relationship between the risk of BC and adherence to MD,
after adjusting for age, first-degree relative with breast cancer,
contraceptive use, hysterectomy, total energy intake, and menopausal
status, showed no significant difference.

Prospective studies confirm the potential preventive effect of
MD on the risk of BC, with a lower incidence of the disease among the
highest scores compared to the lowest scores of adherence to this
dietary pattern (3,39,40). Another British cohort showed an inverse,
non-significant association with increased adherence to MD and breast
cancer among premenopausal women (HR = 0.65, 95% ClI, 0.42-1.02)
compared to the highest categories of MD adherence scores versus the
lowest scores (41).

For a better understanding of the relationship between

adherence to DM and the risk of BC, further studies are needed
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involving a larger sample size, statistical analyzes for subgroups,
control of confounding factors such as BMI, HRT, selection bias,
residual confounding, in addition to a group more representative and
homogeneous control.

In conclusion, the study shows that women with and without
MC had “medium adherence” to MD, with no difference between the
groups. The study confirms that women with BC are more exposed to
risk factors for the disease. It also showed that in the group of women
investigated, adherence to MD did not influence the risk for the
development of the disease. The results of this study point to the need
for further investigations to elucidate the possible relationship between

MD and breast cancer in the western population.
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Table 1: Characteristics of women according to risk factors for breast

cancer.

Risk factors With breast cancer Without breast cancer p-value!
(n=90) (n=91)

Continuous Mean + SD
variables
Age (years) 50.46 + 11.67 45.13 +13.58 0.0042
Age at menarche 13.31+1.78 12.62 £1.15 0.2612
(years)
Number of children  2.00 (1.0 — 3.0) 2.50 (1.25 - 3.75) 0.115°
BMI * (Kg/m?) 27.68 + 4.69 26.67 +4.36 0.1422
WC* (cm) 89.15+11.86 85.00 £11.47 0.0192
Categorical n (%) n (%)
variables
menopausal status
Pre-menopause 44 (48.9) 53 (58.2) 0.207¢
post-menopause 46 (51.1) 38 (41.8)
EB for 6 months
Yes 25 (27.8) 32 (35.2) 0.285¢
No 65 (72.2) 59 (64.8)
Contraceptive use
Yes 62 (68.9) 49 (53.8) 0.038°
No 28 (31.1) 42 (46.2)
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Hormone

replacement

therapy
Yes 15 (16,7) 7(7,7) 0,065¢
No 75 (83,3) 84 (92,3)

Family history of

breast cancer

Yes 35 (38.9%) 18 (19.9%) 0.013¢
No 55 (61.1%) 72 (79.1%)

Smoking

Yes 10 (11.1%) 9 (9.9%) 0.789¢
No 80 (88.9%) 82 (90.1%)

Alcohol use

Yes 19 (21.1%) 13 (14.3%) 0.229°
No 71 (78.9%) 78 (85.7%)

Source: Research data. *p-value: Cases vs Controls. Student's t test? for continuous
variables with normal distribution, Mann-Whitney U test® for non continuous
variables that are not normally distributed, and chi-square test® for categorical
variables. Abbreviations: SD - standard deviation; BMI - body mass index; WC -
waist circumference; EB - exclusive breastfeeding.*n = 81, two women in the case

group and n = 88, three women in the control group had no data for these variables.



Table 2: Clinical characterization of women with breast cancer

Characteristic

Clinical prognosis staging N %
Histology

Carcinoma ductal in situ 5 6.2
Carcinoma ductal invasivo 73 90.1
Other types* 3 3.6
Histological grade

Well differentiated 21 25.3
Moderately differentiated 45 55.6
Poorly differentiated 15 18.5
ER status

Positive ER 57 70.4
Negative ER 24 29.6
PR status

Positive PR 55 67.9
Negative PR 26 321
HER-2 status

Positive ER 21 25.9
Negative ER 60 74.1
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Clinical prognosis staging

Ki67 (%)

<14

> 14

Molecular subtype
Luminal A

Luminal B

Hybrid Luminal
HER-2 overexpressed

Triple negative

15

66

15

35

9

10

12

185

81.5

18.5

43.2

111

12.3

14.8
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Source: research data. *invasive lobular, medullary or sarcomatoid. Abbreviations:

SD, standard deviation; ER, estrogen receptor; PR, progesterone receptor; HER-2,

human epidermal growth factor receptor type 2; Ki67, nuclear indicator of cell

proliferation; TNM, Tumor-Lyphonode-Metastasis.



Table 3: Dietary intake of energy, macronutrients, and food groups

that make up the MD in women with and without breast cancer.
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Energy and With breast cancer (n=90) Without breast cancer (n=91)

Nutrients/Food  Intake % CKcal Intake % CKcal p p

Groups value!  value?
Mean + SD Mean+SD  Mean = SD Mean + SD

Energy (Kcal/d) 2884.18 + - 2429.97+ 848.94 - 0.020?
1282.87

CHO (g/d) 406.20 £185.78 57.26 £ 365.11 £ 161.22 59.61+10.85 0.114° 0.1412

10.52

Proteins (g/d) 121.68 (82.45—  17.45+ 101.00 (51.97 — 15.15+552  <0,001  0.030°
164.69) 484 125.28) b

Total lipids 75.96 (36.33 - 27.03 48.04 (23.62 — 27.20+9.76 0.189°  0.908°

(g/d) 122.37) 10.45 73.22)

MUFA (g/d) 29.54 + 16.65 891+263 27.12+13.73 9.63+2.34 0.453*  0.054°

PUFA (g/d) 14.15+ (8.52 - 487+228 15.18+8.09 552+237 0.919° 0.066°
20.89)

SFA (g/d) 37.18 £29.54 10.63 30.71+£21.53 10.57 £ 5.05 0.252% 0.938?

5.61

Cholesterol 45255 +225.17 - 37414 +171.28 - 0.016°

(9/d)

Fibers (g/d) 22.72 +10.27 - 20.32 £8.59 - 0.090*

fruits (g/d) 225.94 + - 241.59 + 159.48 - 0.618°
132.339

Vegetable (g/d)  168.15 (137.7- - 181.0 (139.1 - - 0.891°
218.2) 213.5)



Cereals (g/d)

Fish (g/d)

Red meat (g/d)

Milk and

derivatives (g/d)

Alcohol (g/d)

343.63 +212.44

26.12 (2.75—

682.29)

35.42 + 34.05

238.32 £ 146.73

0.00 (0.00 —

0.00)

293.46 +184.73
31,49 (3,30 -

553.33)

19.39+21.30

161.3+119.99

0.00 (0.00 - 0.00)

0.133?

0.885°

<0,001

<0,001

0.476"
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Source: Research data. *p-value: Cases vs Controls. Student t test @ for parametric

continuous variables, Mann-Whitney U test®. 1p-value: Dietary Intake in Cases vs

Controls. 2 p-value: % CKcal of Cases vs Controls. Abbreviations: SD, standard

deviation; %CKcal, percentage of caloric contribution; CHO, carbohydrates; SFA,

saturated fatty acids; PUFA, polyunsaturated fatty acids; MUFA, monounsaturated

fatty acids; Kcal/d, kilocalories per day; g/d, grams per day.



Table 4: Distribution of women with and without breast cancer

according to the Mediterranean Diet adherence score.
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MDS score-Categorical

Mean + Low Medium High p p
Groups

SD (MDS 0-3) | (MDS 4-5) (MDS 6-9) | value! | value?

(variation) n (%)
With breast | 4.08 +1.61
cancer 30 (33.3%) | 44 (48.9%) 16 (17.8%)
(n=90)

0.563 | 0.447

Without 4.22+1.69
breast cancer 32 (35.1%) | 37 (40.7%) 22 (24.2%)

(n=91)

Source: research data. Abbreviations: MDS - Mediterranean diet score. p-value:

means of Cases vs Controls. Student's t test. 2p-value: MDS of Cases vs Controls.

Chi-square test for independence.
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Table 5: Association between hormone receptor status, HER-2
oncogene expression, and degrees of Mediterranean Diet adherence in

women with breast cancer.

Diet adherence
p*
Variables Low (26) Medium (39) High (16)
n =81* (%)

Positive 17 (65.4) 27 (69.2) 13 (81.3)
Estrogen 0.537¢

Negative 9 (34.6) 12 (30.8) 3(18.8)

Positive 19 (73.1) 26 (66.7) 11 (68.8)
Progesterone 0.867°¢

Negative 7 (26.9) 13 (33.3) 5(31.3)

Positive 6 (23.1) 9(23.1) 6 (37.5)
HER2 0.499°¢

Negative 20 (76.9) 30 (76.9) 10 (62.5)

Source: research data. “Chi-square test for independence. Fisher's exact test. HER-
2; Human epidermal growth factor receptor type 2. * n = 81 women, only this

number presented all the information on tumor characteristics.
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Table 6: Odds ratio and 95% confidence interval for cases of breast

cancer according to adherence to the Mediterranean diet.

Binary Low adherence score (0-3) Medium adherence score (4-5)
Logistic
Regression | 5p | 1c95% p | OR | IC95% p

Models*
0,599- 0,897-

Model 1 1,382 0,448 | 2,025 0,089
3,188 4,570
0,657- 0,784-

Model 2 1,547 0,318 | 1,850 0,165
3,647 4,158
0,653- 0,829-

Model 3 1,571 0,313 | 1,945 0,126
3,778 4,563
0,619- 0,910-

Model 4 1,551 0,349 | 2,218 0,080
3,890 5,405
0,573- 0,837-

Model 5 1,451 0,433 | 2,061 0,116
3,672 5,074
0,574- 0,863-

Model 6 1,446 0,434 | 2,136 0,101
3,642 5,287

*Model 1 adjusted for age;

Model 2 adjusted for age and first-degree relative with breast cancer;

Model 3 adjusted for age, first-degree relative with breast cancer, and
contraceptive use;

Model 4 adjusted for age, first-degree relative with breast cancer, contraceptive
use, and hysterectomy;

Model 5 adjusted for age, first-grader parent with breast cancer, contraceptive
use, hysterectomy, and calories.

Model 6 adjusted for age, first-grader parent with breast cancer, contraceptive

use, hysterectomy, calories and menopausal status.
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5 DISCUSSAO GERAL

Na presente tese foram avaliados 0 EDM e o 1ID® e sua relagio
com componentes dietéticos, agressividade tumoral e composicao
corporal em mulheres com e sem cancer de mama. O estudo esta
apresentado na forma de dois artigos.

Com relacdo ao artigo que trata do 1ID® a analise desse
indicador mostrou que as mulheres com e sem cancer de mama
apresentaram dieta com potencial pré-inflamatorio, sem diferenca entre
0S grupos, resultados também encontrados por outros estudos. Esse fato
pode ser justificado em funcéo do viés de memdria em relacdo ao tempo
de coleta dos dados do consumo alimentar, que ocorreu logo apés o
diagndstico, mesmo essas informacdes sendo solicitadas para o periodo
de um ano atras, podendo ter subestimado as diferencas no escore do
11D® entre pacientes e controles (GE et al, 2015; GARDEAZABAL, .
et al, 2019). Porém evidéncias mostram que scores elevados do 11D®
estdo associados ao maior risco para CM (KOCH; NOTHLINGS;
LIEB, 2013; WORLD CANCER RESEARCH FUND, 2021; COUTO
etal., 2013, JALALI et al., 2018).

Ainda sobre esse aspecto a distribuicdo dos valores do 11D®em
quartis ndo demonstrou associacdo com o0 status dos receptores
hormonais no entanto, outros estudos encontraram a relacdo entre a
dieta pro-inflamatdria e receptores com status positivo e negativo para
estrogénio e progesterona (RAZZAGHI et al., 2013; LEE et al., 2019).
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O padrao alimentar das mulheres pesquisadas é caracterizado pela
elevada quantidade de carne vermelha, gordura saturada e carboidratos
simples, que encontra associacdo com a ativacdo do sistema
imunolégico, inato contribuindo para o aumento da inflamacéo cronica
de baixo grau (De CICCO et al, 2019).

O padréo alimentar do mediterraneo, caracterizado por ser rico
em frutas, vegetais, graos integrais, azeite e peixe, além de reduzida
quantidade de carne vermelha e manteiga, com consumo moderado de
alcool, tem sido relacionado a um menor nivel de inflamagéao
(ESPOSITO et al, 2004; De CICCO et al, 2019). Nesse estudo a
avaliacdo da adesdo a dieta do mediterraneo revelou que as mulheres
com e sem cancer de mama apresentaram ‘“média adesdo” a DM, sem
diferenca entre os grupos, resultado apoiado por outros autores (De
CICCO et al, 2019; MENTELLA et al, 2019). Estudos prospectivos
confirmam o potencial efeito preventivo da DM no risco de CM, com
menor incidéncia da doenca entre 0s scores mais altos em relacdo aos
mais baixos de adesdo a esse padrdo alimentar (ZANG et al, 2015;
AGUILERA-BUENOSVINOS et al., 2021).

Ainda com relacdo a dieta do mediterrdneo a presente tese
também investigou a adesdo a essa dieta e sua relagdo com o CM. Sobre
esse aspecto apos ajustes para os fatores de confusdo, o estudo nao
apresentou diferenca significativa, além da auséncia de associagdo entre
essa dieta o status dos receptores hormonais e agressividade tumoral. A

auséncia dessa relacéo pode ser explicada devido ao status ER-positivo
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ter sido predominante entre as mulheres pesquisadas, sendo esse tipo
tumoral o que menos sofre influéncia de fatores dietéticos (CUZICK et
al, 2002). Contrariamente aos nossos achados, estudos prospectivos
confirmam o potencial efeito preventivo da DM no risco de CM, com
menor incidéncia da doenca entre 0s scores mais altos em relacdo aos
mais baixos de adesdo a esse padrdo alimentar (BUCKLAND G. et al,
2013; TRICHOPOULOU A. et al, 2010).

Quanto avaliagéo da agressividade tumoral o carcinoma ductal
invasivo, luminal B, cuja caracterizacdo inclui status dos receptores
hormonais positivo (RE+ e/ou RP+), HER-2 negativo, estddio TMN de
0 a Ilb e grau moderadamente diferenciado foi o subtipo tumoral
predominante nessa amostra, no entanto ndo foi identificada associagéo
do mesmo aos valores do 11D® e do EDM (LEE et al, 2019; HUANG et
al, 2017; HOLM et al, 2017; MOMENIMOVAHED; SALEHINIYA,
2019; SUN et al, 2017).

Sobre o consumo alimentar as mulheres com CM consumiram
mais carne vermelha, leite e derivados em relacdo aquelas sem a
doenca. A ingestdo de carne vermelha demonstrou efeito carcinogénico
devido a alta quantidade de gordura saturada (FARVID et al, 2018). Por
outro lado, produtos lacteos com baixo teor de gordura, ricos em acidos
graxos insaturados, calcio e vitamina D estdo associados ao menor risco
para 0 CM (AGUILERA-BUENOSVINOS et al., 2021).

A andlise dos macronutrientes e tipos de gordura revelou que as

mulheres com CM, tiveram consumo maior de energia, proteina e
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colesterol, com diferenca significativa quando comparada a ingestéo
das mulheres sem a doenga, e entre as com CM, o consumo de AGS e
O0mega-6 foi significativamente maior naquelas na pré-menopausa.
Estudos demonstram aumento do risco do cancer de mama e o elevado
consumo de lipidios saturados e poli-insaturado 6mega-6 (CHAJES et
al, 2008), sendo esses subtipos de acido graxos relacionados ao
aumento de marcadores inflamatorios (WANG et al, 2008;
PATTERSON et al, 2012).

No presente estudo a composi¢do corporal das mulheres com
CM mostrou acimulo de tecido adiposo na regido abdominal,
significativamente maior em relacdo as mulheres sem a doenca, no
entanto, ndo apresentou associacdo com o IID® e aos EDM das
mulheres com a doenca. O tecido adiposo visceral é metabolicamente
mais ativo que o tecido adiposo subcutaneo. O excesso de gordura
abdominal aumenta a producéo de citocinas inflamatdrias, promovendo
inflamacéo crénica de baixo grau frequentemente associada ao cancer
(HEYMSFIELD; SHEN, 2011; HAMILTON et al, 2011; KIYABU et
al, 2015; GILBERT; SLINGERLAND 2013).

Estudos mostram associacfes entre a distribuicdo de gordura
corporal, niveis hormonais e marcadores metabdlicos em mulheres,
dependendo do IMC, e sugerem que a distribui¢cdo de gordura corporal
pode influenciar no risco de CM (HARRIS et al, 2011). Vale ressaltar
gue esse resultado concorda com dados referentes a analise do perfil

nutricional na populagdo brasileira que revelam o aumento do excesso
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de peso entre as mulheres acima de 18 anos, com tendéncia crescente
de deposicéo de tecido adiposo abdominal (BRASIL, 2018).

No presente estudo as mulheres com CM, como esperado
estavam mais expostas a fatores de risco para doenga. Apresentaram
menos gestacdes, tiveram menor percentual de amamentacao exclusiva
até o sexto més de vida, usavam anticoncepcional por longo periodo, e
tinham prevaléncia maior de parentes de primeiro grau com CM. Além
disso a etnia mista foi identificada nas mulheres com e sem a doenca
(em 2019 representou 56,2% da populagdo brasileira), com
descendéncia amerindia, africana e/ou caucasiana. Essa distribuicéo
representa a miscigenacdo e caracteristica genémica da populacéo
brasileira, que descende da unido de indios nativos, africanos e
colonizadores portugueses (IBGE, 2019).

E importante destacar ainda que o padrao alimentar identificado
nas mulheres com neoplasia mamaria pode ser atribuido a provavel
mudanca de habitos dietéticos para o consumo de alimentos mais
saudaveis, por ocasido do diagnéstico do CM, que pode ter influenciado
no relato da alimentacdo habitual, com énfase no consumo alimentar

recente, na perspectiva do melhor progndstico e cura da doenca.
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6 CONCLUSAO GERAL

O potencial inflamatorio da dieta nas mulheres com e sem CM
foi pré-inflamatorio, ¢ a “média adesdo a DM foi identificada nas
mulheres com e sem CM, sem diferenca entre as mesmas. Além disso,
os diferentes niveis de ades&o a essa dieta ndo demonstraram efeito no
CM e no status dos receptores hormonais. O estudo ndo encontrou
associacdo entre o IID®, pardmetros de agressividade tumoral e
composicao corporal nas mulheres com CM.
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ESCLARECIDO

Titulo do projeto: indice inflamatério da dieta e adesdo & dieta do

mediterraneo em mulheres com cancer de mama

Instituicdo/Departamento:  Universidade Federal do Piaui /
Departamento de Nutricao
Pesquisador responsavel: Dra. Nadir do Nascimento Nogueira
Pesquisadores participantes: Daniele Rodrigues Carvalho Caldas
Telefone para contato: (86) 999679681

Vocé esta sendo convidada para participar, como voluntario, em
uma pesquisa. Voceé precisa decidir se quer participar ou ndo. Por favor,
ndo se apresse em tomara deciséo. Leia cuidadosamente o que se segue
e pergunte aos responsaveis pelo estudo qualquer divida que voceé tiver.
Apos ser esclarecida sobre as informagdes a seguir, no caso de aceitar

fazer parte do estudo, assine ao final deste documento, que esta em duas
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vias. Uma delas é sua e a outra é do pesquisador responsavel. Em caso

de recusa vocé ndo sera penalizado (a) de forma alguma.

DESCRICAO DA PESQUISA

Esta pesquisa tem por objetivo avaliar a “Indice inflamatério da
dieta e adesdo a dieta do mediterrdneo em mulheres com céncer de
mama”. Sera necessario responder, de forma totalmente voluntaria, um
questionario, com perguntas relacionadas aos aspectos clinicos: a idade,
tipo de tumor, localizacdo, tempo de diagnostico, tratamentos
oncoldgicos utilizados, metastase, existéncia de recidiva, uso de
suplementos antioxidantes. O segundo questionario € sobre consumo
alimentar por meio de um questionario de frequéncia alimentar (QFA).
Sera verificado seu peso, altura, circunferéncia da cintura e quadril,
realizada ainda a bioimpedancia elétrica para avaliar sua composicao
de gordura corporal.

As informacdes estudadas serdo mostradas nos meios cientificos
e as informacOes pessoais ndo serdo divulgadas, fazendo-se uso
somente dos resultados do grupo estudado. Assim, nenhuma pessoa tera
conhecimento de suas respostas, a ndo ser a propria equipe de
pesquisadores e 0 Comité de Etica da Universidade Federal do Piaui, se

for necessario. Os resultados dessa pesquisa poderdo ser Uteis para
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definir uma forma de melhorar a eficacia do tratamento oncol6gico. Em
caso de davida, podera ter acesso as informacdes e esclarecimento de
duvidas em qualquer etapa do estudo, entrando em contato com 0s
pesquisadores responsaveis, pelo telefone (86) 999679681. Se vocé
concordar em participar do estudo, seu nome e identidade serdo

mantidos em sigilo.

CONSENTIMENTO DA PARTICIPAC}AO DA PESSOA
COMO SUIJEITO
Eu ,RG:

CPF: abaixo assinado, concordo em participar
do estudo, “INDICE INFLAMATORIO DA DIETA E ADESAO A
DIETA DO MEDITERRANEO EM MULHERES COM CANCER DE
MAMA” como sujeito. Fui suficientemente informado a respeito das
informagdes que li ou que foram lidas para mim. Ficaram claros para
mim quais sdo os propdésitos do estudo, os procedimentos a serem
realizados, seus desconfortos e riscos, as garantias de confidencialidade
e de esclarecimentos permanentes. Concordo voluntariamente em
participar deste estudo e poderei retirar 0 meu consentimento a qualquer
momento, antes ou durante 0 mesmo, sem penalidades ou prejuizos ou

perda de qualquer beneficio que eu possa ter adquirido.
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Declaro que obtive de forma apropriada e voluntaria o
Consentimento Livre e Esclarecido deste sujeito de pesquisa ou

representante legal para a participacdo neste estudo.

Teresina, de de 2017.

Assinatura do Pesquisador



148

ANEXO A
UNIVERSIDADE FEDERAL DO PIAUI -UFPI

CENTRO DE CIENCIAS EM SAUDE

PROGRAMA DE POS-GRADUACAO EM ALIMENTOS E
NUTRICAO

ANEXO A- QUESTIONARIO DE FREQUENCIA ALIMENTAR
APLICADO

Instrumento - Questionario de Frequéncia Alimentar Semi quantitativo.
Estudo Longitudinal da Satde do Adulto (ELSA-Brasil)

N° DO FORMULARIO __ DATA: / /

“Agora vamos falar sobre a sua alimentacdo habitual dos iltimos 12 meses. Gostariamos de saber o que o (a)

Sr. (a) come e bebe por dia, por semana ou por més, como esld nesse cartdo. [Apresente o cartdo]
Vou ler alimento por alimento. Diga quais o(a) Sr(a) come ou bebe e em que quantidade.

Para auxiliar na quantificacdo dos alimentos e bebidas, vamos utilizar esses utensilios. [Apresente os
utensilios]. Podemos comecar?”

“Vonu inieiar listando os alimentos do GRUPO dos PAES, CEREAIS E TUBERCULOS. Por favor, refira sobre seu consumo habitual dos
ultimos 12 meses™

“Com que fregiiénciao(a) $r(a) come oubebe [digaonome doalimento]?”. Se ndoespecificar fregiiéncia, pergunte: “Quantas vezes por dia,
semana ou més?”. "E quantas [diga a medida caseira correspondente, mostrando o utensilio] o(a) §r(a) come ou bebe?”. Repita essas

instrugdes para todos os alimentos.

Quantidade Nunca/ | Referiu

. Sabx | Za4ax 1x
Alimento consumida por ';::;‘?: 3:,,':i= 1x/dia 32;':5; quase | consumo
ver semana | semana | semana nunca | sazonal
1 ) Integral
Arroz ,
L) Branco Colher de servir
z Aveiz/Grancla/Farelos/Outros _
cereais Colher sopa cheia
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Quantidade . 2a 5a6x 2aax 1 1a nNunea/ | peferiu
Alimento consumida por 3x/dia 3x/dia 1x/dia 3x/més quase consumo
e semana | semana | semana quase | sazonal
3. Farinha de Mandioca/Farinha de J—
Milh Colher sopa cheia
4. Farofa/Cuscuz salgado/Cuscuz —_—
paulista Colher sopa cheia
5. | pdo light
(branco ou integral) Fatia
6. Péo francés/pao de Forma/ Pao S
sirio/Po torrado Unidade (50g)
7. - o
Pao doce/Pio Caseiro y
Unidade média
3. .
P3o Integralf Centeio
Fatia
5. . ; [
Pio de queijo - -
Unidade média
10. .
Bolo simples (sem recheio) -
Fatia média
11. | Bolo recheado/
Torta/Pavé [Cuca) Fatia média
12. | Biscoito salgado (tipo dgua e sal &
outros) Unidade
13. L) com recheio
Biscoito doce N
L) semrecheio | Unidade
. Nunca i
EEmIE | 2a 5a6x | 2a4x 1x aa ===
Alimento consumidapor |2 de |22 1x/dia A quase | consumo
vez x/dia x/dia semana | semana | semana x/més | ]
4| polenta/angu/Pirs D
olenta/Angu/Pirdo
o Colher de servir
15. | Batata frita/Mandioca frita/Banana
frita/Polenta frita/batata doce frita | Tigela
Mandioca [Aipim] /Inhame/Card,
16. | Banana da terra cozida/Batata " di
doce cozida Pedago médio
17. | Batata inglesa cozida/
Batata ensopada/puré Colher sopa cheia
“Agora vou listar os alimentos do GRUPQ das FRUTAS. Por favor, refira sobre sen h 1 dos alti 12 meses”
s
Quantidade | oo Sa6x | 2a4x 1x 1a Nunca/ | g eferiu
Alimento consumida por | gia | 3x/gia | D/dia 3x/més | quase | Consumo
vez semana semana | semana B — sazonal
18. | Laranja/Mexerica/ -
Tangerina/Rokan [Bergamota] Unidade média
19.
Banana
Unidade média
20. N
Mam&o/Papaia
Unidade média
21. s
Mag/Péra .
Unidade média
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i Nunca, i
Alimento m[f.‘;?f.':.!::dem CEEds| 43 1x/dia | 0% | 2aax x 20 / c::l:l:rl:n
POr | ax/dia | 3x/dia semana | semana | semana | 3x/més [ AU9se
vez nunca | sazonal
22,
Melancia -
Fatia média
23, .
Melgo .
Fatia média
24,
Abacaxi -
Fatia média
25,
Abacate .
Unidade média
26.
Manga -
Unidade média
27,
Uva .
Unidade média
28
Goiaba
Unidade média
29,
Morango -
Unidade média
30. | Péssego/Ameixa/Kini/
Caju/Cajd/Nectarina Unidade média
Alimento consumida por | "2'% %€ <2 e/dia | 7P| ™ > 1a consuma
P 3x/dia | 3x/dia semana | semana | semana | 3x/més | A08%e | PR
31.
Caqui/Jaca/Pinha/Fruta do conde B
Unidade média
32, 1 com agicar ou
Salada de | co
frutas L) sem aglicar ou Tigela
complementos
“Agora vou listar os alimentos do GRUPO das VERDURAS, LEGUMES e LEGUMINOSAS. Por favor, refira sobre seu consumo habitual
dos dltimos 12 meses”
Alimento c.ff\';z',:ii';:d:or Mais de 2a 1x/dia 5a6x 2aax x 1a tunca/ c':ﬁf:ur:o
o 3 & quase
i 3x/dia | 3x/dia semana | semana | semana | 3x/més | RS | T
33.
Alface
Pegador cheio
34
Couve/espinafre refogado
Colher sopa cheia
35. | Repolho
Pegador cheio
36. Chicéria/Agrido/Ricula/Couve
crua/Almeirdo/Escarola/Acelga dor ch
crus/Espinafre aru Pegador cheio
37. | Tomate -
Rodela média
38.
Abcbara

Colher sopa cheia
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S Quann:ade vaisde | 2a s saex | 2m4x = 1a Nunca/ | Referiu
imento consumida por hy 3 x/dia - quase | consumo
3x/di 3x/di 3
vez /dia | 3x/dia semana | semana | semana | 3x/més | RS | T O
39. | Abobrinha/Chuchu/
Berinjela Colher sopa cheia
0. Vagem —
Colher sopa cheia
41 Quiab —_—
uiabo
Colher sopa cheia
42. | cebola
Anot:
43. | alho
“ e
enoura
Colher sopa cheia
- | Beterrabs
cterraba
Rodela média
46.
Couve-flor . "
amo médi
a7. P
Brocolis . "
amo médi
48| Miho Verd o
ilho Verde
Colher sopa cheia
49. | Feijdo (preto, vermelho, branco,
de corda, gfg) Concha Cheia
50. P~ . -
Feijoada/Feijo tropeiro p——
oncha Cheia
Quantidade Mot de o Sa6x 2 adx 1 A Nunca/ Referiu
Al t id v - 1x/di A
imento consuIn AR | sxydia | 3x/dia X/dia | mana | semana | semana | 3x/més :::z: i
51. = -
Lentilha/Grao de bico/Ervilha Concha Ch
oncha Cheia
“Agoravoulistarosalimentosdo GRUPOdosOVOS,CARNES, LEITEEDERIVADOS. Porfavor, refirasobreseunconsumohabitualdos
altimos 12 meses”
Aliment Quami:ade Mais de 2a — 5a6x 2a4x ix 1a Nunca/ | Referiu
imento consumida por " 5 x/dia . consumo
meaper | sx/dia | 3x/dia semana | semana | semana | 3x/més | dUase | COTRU
s2.
Ovo cozido/BaghE o
nidade
53.
Cvo frito/ omelete/mexido —
nidade
5, £ light -
aionese
£ comum Colher sapa cheia
() desnatado
. 0 desnatade
55. | Leite -
() integral Copo de requeijao
() de soja
EO S e
ogurte
& £ normal Unidade média
57. | Queijos Brancos (Minas
frescal/Ricota/Cottage) Fatia média




Instrumento - Questionario de Frequéncia Alimentar Semi

152

quantitativo. Estudo Longitudinal da Saude do Adulto (ELSA-Brasil)

- = 5
Alimento m%‘;‘:":'i‘;:d:nr Maisde | 2a gdia | 52 | 22 1x 1a == c':::.rrlrl\.n
ver 3x/dia | 3x/dia semana | semana | semana | 3x/més | SEed | COPRY
Queijos Amarelos (Minas
padrio/Mugarela/Prata/
58. , A
Cheddar/processado tipo Fatia média
/Canastra, etc.)
5. . ) light N
Requeijdo
) normal Colher sopa cheia
0y tal —
argarina/creme vegetal
B < Ponta de faca
61. . N
Manteiga
Ponta de faca
62
Figado/Mitdos
Unidade
63
Bucho/dobradinha -
Concha cheia
64. | Carne de bei com osso
{Moocotd/Costela/Rabo) Pedago
65. | Came de boi sem osso (bife,
camne moida, ensopada) Bife médio
66.
Came de perco
Pedago médio
57 Peito de fi [ Chester/Perufelg | . ..
eito de frango/ Chester/Peru/)
Bife/filé médio
Quantidade Mais de 5 5 a 6x 2a4x 1x a0 LIEEY] Referiu
Alimento consumidapor | LopR | oS0 | /dia 3xfmés | quase | Consumo
vez semana | semana | semana sazonal
nunca
68. .
Frango Frito (Qutras partes) ,
Pedago médio
69.
Frango cozido (Outras partes) N
Pedaco médio
70.
ingiiica/ Chi Salsichd
ourige [Salsicho] Unidade média
71.
Hambirguer (bife) .
Unidade média
72. | Frios light [Peito de
peru/Peito de chester) Fatia média
73. | Presunto/Mortadela/
Copa/Salame/Paté/stc. Fatia média
74 .
Bacon/Toucinho/ Torresmo -
Fatia média
75. | Peixe cozido [moqueca
[peixe e
assado/ensopado/grelhado Filé/posta média
76. oL -
Peixe frita
Filé/posta média
77.

Sardinha/Atum

Lata
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7 Quanli}‘lade Mais de o0 7 e P - Ao Nunca/ Referiu
Alimento consumida por | a0 i® | 22| Dc/dia Sxfms | Quase | consumo
vez semana | semana | semana e ||
78 L [
Camaréo/mariscos .
Colher sopa cheia
79. )
Caranguejo/Siri -
Unidade média
“Agoravoulistarosalimentosdo GRUPQ dasMASSASe QUTRAS PREPARACOES. Porfavor, refirasobre seuconsumohabitnaldos
dltimos 12 meses”
N Nunca; -
Quantidade Mais de 2a 5a 6x 2aax 1x a0 Referiu
Alimento consumidapor | SCE SR | 1x/dia x/més | quase | consumo
— semana | semana | semana sazonal
nunca
s, | P Pedago
81. | Macarréio (cangloni, lasanha, -
ravioli, [tarteil) Escumadeira cheia
82 . . .
Macarrdo instantaneo
Pacote
35, | Salgados assados
(Esfirra,/Empada/
Unidade média
Empanada/Pastel de forno/etc)
84. | Salgados frites (quibe/pastel/
coxinha) Unidade média
R Qe | memde | 2a | saex | 2ae | o o || B | =
imen © 3 x/dia ,
consu POT | ax/dia | 3x/dia semana | semana | semana | 3x/més | TM2== P—
e |,
e Unidade média
85, | Cachorro-guan
charerquens Unidade média
g7, | Py
i Saco médic
8. | Est fe —
regenc! Colher sopa cheia
g3, [ Vatapa
Dun?\dz (} Caruru -
L3 emquece babi Colher sopa cheia
0. 3 sushi, sashimi,
Comida tofu
japonesa Tigela cheia
1) akisoba
91,
Sopa de Legumes Cancha cheia
92. | Sopa instantines
Concha cheia
93,
Galada de legumes com maionese
Colher sopa cheia
ol
arra de cereais p—
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“Agora vou listar os DOCES. Por favor, refira sobre seu consumo habitual dos tiltimos 12 meses™
) Quantidade Mais de 2a _ - maca 3 1a Nunca/ | Referiu
Alimento consumida por | oop® | oSS, | ix/dim Bxfmés | usse | comsumo
vez semana | semana | semana aines | sazonal
95,
Sorvets cremoso -
Bola média
% | Bicolé de frut ——
icolé de frutas
Unidade
7 oe lo/Bal ——
aramelof=as Unidade
() Diet/Light
58 | Gelatina = < N
1) narmal Tigela
Chocolate em pé/ Achecolatado
%2 | em p8/Capuccino Coler de
sobremesa cheia
100. | Chocolate em barra/
Bombom, Brigadeiro [Negrinha], | Unidade (20g)
Doce de leite/ Docinho de festa
101 Pudim/Doce & base de _
* | leite/Mousse Colher sopa cheia
102. | Docede Frta | (1 piaefLight
[chismia] () normal Colher sopa cheia
103. | Mel/Melzde ——
Colher sopa cheia
Nunca/ )
- Quantidade _ 5a6x o i Referiu
SmEnr consumida por | e > e o | 1/ bofms | quase | consumo
ver semana | semana | semana nunca | sazomal
104, | Nozes/castanha de caju/
castanha de Pard/ Amendoim/ J
Punhado
Améndoas/ Pistache
“Agora vou listar as BEBIDAS. Por favor, refira sobre seu consumo habitunal dos altimos 12 meses”
Nunca/ .
uantidade Ceianl
Qs c¢3|sumida por Mais de za 1x/dia 3a6x 2adx x 1a uase consumo
ver sx/dia | 3x/dia semana | semana | semana | 3x/més | sazonal
nunca
105. | Refrigera | ( ) Dict/Light -
ks ( )Ynormal Copo de regueijdo
106 L) com agticar
cafeé () sem agicar ) X
xicara de café
() com adogante
107. ( ) com aguicar
Suce { ) sem agiicar T
Natural . Copo de requeijde
( ) com adogante
108. | suco () com agiicar
industral. | () sem acicar p— -
opo de requeijdo
zada ( ) com adogante = el
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Nunca/
. Quantidade i 5a6x 2a4x 1x Referiu
e conmamegor | Mot | 20| sutan i | e | consamo
e semana | semana | semana rate | sazonal
108. () com agiigar
Suco ( )sem . _
Artificial Jsem aciear Copo de requeijso
() com adogante
110. () com agiicar
Ché/mate | ( )sem agiicar —_
/ 0 < Xicara de chs
() com adogante
111, } -
Chimarrio -
Garrafa térmica
112, _
Cerveja
Copo americano
113. ) Tinto
Vinho 2
L} Brance Taga
114. | Bebidas alcodlicas destiladas
(cachaca, whisky, yordka) Dose
115. N d . -
Agua de Cisa
7 unidade [cacs]

as proximas perguntas se referem aos seus hdbitos alimentares.

01. Com que frequéncia (a) Sr{a) costuma comer no refeitério/restaurante (universitaric ou ndo) no hordrio de trabalho?

Mais de 3x/dia 2 a 3x/dia 1x/dia 5 a 6x /semana 2 a 4x/semana 1x/semana 1a 3x/més Nunca/quase
nunca
02. Com que fregiéncia o(a) Sr(a) costuma comer em restaurantes fora do horarie de trabalho?
Mais de 3x/dia 2 a 3x/dia 1x/dia 5 a 6x /semana 2 a 4x/semana 1x/semana 1a 3x/més Nunca/quase
nunca
03. Com que fregiiéngia o(a) Sr(a) costuma comer fast food (pizza, esfirra, quibe, coxinha, hamburger, acarajé)?
Mais de 3x/dia 2a3x/dia 1x/dia 5a6x /semana | 2 a4x/semana 1x/semana 1a3x/més Nunca/quase
nunca

04. No total, quantas refeiges o(a) gr(a) faz por dia, incluindo os lanches e excluindo cafezinho entre os intervalos?

|_I_| refeiges
05. Com que freqaliéngia o Sr(a) costuma comer VERDURAS e LEGUMES crus, cozidos ou refogades, sem incluir batatas, mandioca/aipim,
inhame e cara?
Mais de 3x/dia 2 a 3x/dia 1x/dia 5a6x /semana | 2 adx/semana 1x/semana 1a 3x/més Nunca/quase
nunca
06. Com que fregiidngia o(a) Si(a) costuma comer FRUTAS, sem incluir sucos de frutas?
Mais de 3x/dia 2 a 3x/dia 1x/dia 5a6x /semana | 2 ad4x/semana 1x/semana 1a 3x/més Nunca/quase
nunca
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07. 0(a) 5r(a) usa adocante artificial?
[] Mo
L] Sim ------ > 08. Qual o tipo?

[ ] Liquide (embalagem transparente)

[] Liquide (embalagem opaca)
Llré

L[] Stevia

[1 Forno e Fogdo

09. Em sua casa gue tipo de OLEQ/GORDURA € usado no COZIMENTO/PREPARO de
refeigdes? [Marque o dleo de uso mais freqiente].

L[] dleo soja

L] 6leo de milhofgirasscl/canola

L[] azeite de cliva

L[] dleoc composto (azeite de oliva + dleo de soja)

L] azeite de dendé

L[] margarina

L[] manteiga

L[] banha
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[ ] ndo se usa dleo/gordura

[ 1 ndo sei

10. Que tipo de GLEO/AZEITE ofa) Sp(a) costuma usar em saladas? [Marque o dleo de
uso mais freqiente].

[] dleo soja

[ ] dleo de milho/girassol/cancla

[ ] azeite de oliva

[ ] dlec composto (azeite de oliva + dleo de soja)

[ ] ndo se usa dleo/azeite

[ ] ndo sei

11. Quande o(a) Sr(a) come CARNE DE BOI/WVACA, PORCO ou CARMEIRC, costuma
tirar a gordura visivel?

[ 1 nunca/raramente

[ ] algumas vezes

[ ] sempre

12. Quando o(a) Sr(a) come CARNE DE FRANGO ou OUTRO TIPO DE AVE, costuma
tirar a pele?

[ ] nunca/raramente
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L[] algumas vezes

L[] sempre

13. NOS ULTIMOS SEIS MESES o(a) Sr(a) mudou seus habitos alimentares ou estd
fazendo dieta por algum motivo? Se for o caso, escolha mais de uma resposta.

L[] Ndo

L[]Sim --—---- > 14. Qual foi o motivo?

[] para perda de peso

[ ] para redugdo de colesterol

[ ] para redugdo de sal

[ ] dieta vegetariana/reducdo de carnes

[ ] para ganho de peso

[ ] para diabetes

[ ] por outro motivo. 15. Especifique:




