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RESUMO

A obesidade € caracterizada pelo acimulo excessivo de gordura corporal com potencial
prejuizo para a saude. Estudos epidemioldgicos indicam que a alta prevaléncia de sobrepeso e
obesidade, concomitantes com os fatores de risco para a salde, seja um desafio relevante de
salde publica mundial. Distarbios psicoldgicos, sociais e 0 aumento de risco de doengas de
grande morbimortalidade estdo relacionados ao sobrepeso e obesidade. O tratamento da
obesidade é complexo, pois mais do que a reducdo ponderal este visa a reestruturacdo do
ambiente alimentar, mudancas comportamentais e estilo de vida. O Programa Nutricdo e
Saude, focado na intervencdo nutricional individual (INI), € um exemplo de estratégia de
recuperacdo e promocdo de saude. No primeiro estudo foi feita uma INI de 12 semanas com 0
objetivo de verificar os efeitos dessa INI sobre a perda de peso (PP) e fatores de risco
associados com a génese da sindrome metabdlica (SM). A amostra inicial foi composta por
400 individuos que foram submetidos a um protocolo de avaliagdo nutricional (anamnese
nutricional, RD24h, avaliacdo antropométrica e metabdlica) e no final T3; no TO todos os
participantes receberam plano nutricional, como também orienta¢Ges nutricionais especificas
de acordo com dados antropométricos, metabdlicos e diagnostico clinico verificados. Os
retornos mensais subsequentes foram agendados para 0 T1, T2 e T3. A adesdo a INI até o
final do acompanhamento (T3) foi de 237 participantes. O segundo estudo trata da avaliacéo
da associacao da auséncia do desjejum, refeicdo café da manha (CM) ao risco de sobrepeso e
obesidade na mesma populacdo avaliada no primeiro estudo (n 400). Os resultados nos
permitem demonstrar a relevancia da INI como tratamento de primeira linha indicado no
controle do sobrepeso, obesidade e comorbidades associadas. A proposta inicial, déficit
calérico de 500 a 600 kcal/dia, permitiu uma PP de 6.7% nos homens e 5% nas mulheres,
demonstrada através da reducdo estatisticamente significante do IMC e também da C.C
(obesidade central). Ambos o0s géneros apresentaram uma reducdo estatisticamente
significante nos niveis de glicemia, CT, TG e aumento de HDL-c. Os individuos
experimentaram uma reducgdo dos fatores de risco individuais para a SM. Concluimos que 0s
presentes resultados indicam que os efeitos da intervencéo nutricional sobre a gestdo da PP e
controle metabolico foram bastante efetivos. Foi verificada associacdo estatisticamente
significante entre a auséncia do CM com o risco de sobrepeso e obesidade. Programas como

esse podem ser muito eficazes na prevencgdo da obesidade e promocéo da salde.

Palavras-chave: Obesidade. Sobrepeso. Intervencdo nutricional. Perda de peso. Estilo de vida.



ABSTRACT

Obesity is characterized by the excessive accumulation of body fat with potential harm to
health. Epidemiologic studies indicate that the high prevalence of overweight and obesity,
along with the risk factors for health, represent a relevant challenge for the world public
health. Psychological and social disorders and the increased risk for diseases with high
morbimortality are related to overweight and obesity. The obesity treatment is complex, as in
addition to the weight loss target, the treatment aims to reorganize the dietary environment
and promote behavioral and lifestyle changes. The nutritional and health program, focused on
the individual nutritional intervention (INI), is an example of recovery strategy and health
promotion. In the first study, the effects of a 12 week INI on the weight loss and risk factors
associated with the metabolic syndrome genesis were evaluated. The initial sample was
comprised of 400 participants that were submitted to a nutritional evaluation protocol
(nutritional anamnesis, RD24h, anthropometric and metabolic evaluation) at baseline and T3
(after 12 weeks). At TO all participants received a nutritional plan, as well as specific
nutritional orientations according to the verified anthropometric and metabolic parameters and
clinical diagnosis. The monthly follow ups were scheduled at T1, T2 and T3. 237 participants
adhered to the INI until T3. The second study evaluated the association between the absence
of breakfast and the risk of developing overweight and obesity on the same population
evaluated in the first study (n=400). The main findings demonstrate the relevance of the INI
as a first line treatment indicated for overweight, obesity and associated comorbidities
management. On the initial proposal, the calorie deficit of 500 to 600 kcal/day, allowed a
weight loss of 6.7% in males and 5% on females, demonstrated through the BMI and WC
decrease. Both genders displayed reduced levels of glucose, CT, TG and increased HDL-c.
The participants experienced a statistically significant reduction on the individual risk factors
for MetS. Therefore, the present results points to the nutritional intervention effectiveness on
weight loss and metabolic control. In addition, a significant association between the absence
of breakfast and risk to develop overweight and obesity was observed. Similar programs may

be effective on the obesity prevention and health promotion.

Key-words: Obesity. Overweight. Nutritional intervention. Weight loss. Lifestyle.
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1 INTRODUCAO

A obesidade € caracterizada pelo acimulo excessivo de gordura corporal com potencial
prejuizo para a saude (1), e é considerada atualmente como uma epidemia mundial, pois a
prevaléncia de sobrepeso e obesidade esta aumentando de forma alarmante em todo o0 mundo
(2). Estudos epidemiolégicos indicam que a alta prevaléncia de sobrepeso e obesidade,
concomitante com os fatores de risco para a saude, seja um desafio relevante de saude publica
mundial (3). A epidemia da obesidade tem crescido tanto em paises desenvolvidos quanto nos

subdesenvolvidos, entre todos os segmentos da sociedade.

Em 2008, segundo a Organizacdo Mundial da Saide (OMS), 1,5 bilhdo de adultos estavam
com sobrepeso. Destes, mais de 500 milhdes foram classificados como obesos (4). No Brasil,
segundo dados obtidos de 188 mil brasileiros através da Pesquisa de Or¢camentos Familiares
(POF) 2008/2009, a obesidade e 0 excesso de peso tém aumentado rapidamente nos ultimos
anos, em todas as faixas etarias. Nessa pesquisa, 50% dos homens e 48% das mulheres se
encontram com excesso de peso, sendo que 12,5% e 16,9% destes apresentam obesidade
respectivamente (5). Dados epidemioldgicos mais recentes do Vigitel (Vigilancia de Fatores
de Risco e Protecdo para Doencas Cronicas por Inquérito Telefonico) - 2014, revelam que
esses numeros estdo em ascensdo — 52,5% dos homens e 56,5% das mulheres se encontram
com excesso de peso, sendo que 17,9% de ambos 0s sexos apresentam obesidade. O excesso

de peso acomete um em cada dois adultos e uma em cada trés criancas brasileiras (6).

O indice de Massa Corporal (IMC) é o indicador epidemioldgico para o diagnéstico do
sobrepeso e da obesidade. A OMS define sobrepeso e obesidade como um IMC acima de 25
Kg/m? e 30 Kg/m? respectivamente (7), baseando-se em padrdes internacionais desenvolvidos
para pessoas adultas descendentes de europeus, pois ndo existem estudos de coorte nacional
para definir os limites para a populacdo brasileira (8). As diretrizes publicadas em 2010 pela
Associacao Brasileira para o Estudo da Obesidade e da Sindrome Metabdlica consideram que,
no geral, ndo é dificil reconhecer a obesidade ou até mesmo o sobrepeso, porém, o
diagndstico correto requer a identificagdo dos niveis de risco. Tal identificacdo necessita,
frequentemente, de algumas outras formas de quantificacdo, o que torna necessario entender
gue o IMC, apesar de ser muito utilizado, ndo esta totalmente correlacionado com a gordura
corporal (8, 9). As principais limitagdes desse método séo: ndo distinguir a massa gordurosa

da massa magra; néo refletir, necessariamente, a distribui¢do da gordura corporal; nédo indicar,
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necessariamente, 0 mesmo grau de gordura em populagdes diversas, particularmente devido

as diferentes proporcdes corporais entre os individuos (9-11).

Nesse contexto, a obesidade abdominal ou central, com base na circunferéncia da cintura
(CC), é melhor preditor para apontar os efeitos mais adversos para a satde do que a obesidade
geral, determinada pelo IMC (11, 12). A afericdo da circunferéncia abdominal é, portanto, o

método antropométrico que reflete de forma indireta o contetdo de gordura visceral.

A aferigdo é feita no ponto médio entre o rebordo costal inferior e a crista iliaca. Entretanto,
os valores de cintura abdominal que determinam o risco cardiometabélico variam dependendo
da populacdo estudada. As primeiras recomendacGes norte-americanas estabeleceram 0s
valores de 102 cm para homens e 88 cm para mulheres como pontos de corte. Em outras
populacbes, niveis menores — 94 cm para homens e 80 cm para mulheres — tém sido
considerados mais apropriados. Na populagéo brasileira, alguns estudos indicam que esses
niveis sdo bons preditores de risco para doencas metabdlicas, principalmente hipertenséo
arterial (8, 9). IniUmeros estudos também j& demonstraram que a obesidade abdominal esta
mais relacionada ao risco de doencas graves e também a maior mortalidade do que a

obesidade glateo-femoral, independentemente da gordura corporal total (9, 13, 14).

O aumento da prevaléncia de sobrepeso e obesidade afeta significativamente os indicadores
de morbimortalidade e os gastos com servicos de saude (15, 16). Portanto, prediz um
aumento de varias doencgas, principalmente as doencas cronicas nao transmissiveis (DCNT),
sendo inegavel a ligacdo entre as taxas crescentes de obesidade e 0 aumento dos custos com
assisténcia a saude (17). Sendo assim, ha uma relacdo bem estabelecida entre obesidade e as
complicacBes para a saude (3) que podem ser representadas por disturbios psicologicos,
sociais, aumento do risco de morte prematura e 0 aumento de risco de doencas de grande
morbimortalidade, como diabetes mellitus (DM), hipertensdo arterial sisttmica (HAS),
dislipidemias, doencas cardiovasculares (DCV), esteatose hepética ndo alcodlica (NAFLD) e

cancer (18).

Claro esta que quanto maior o excesso de peso maior é a gravidade da doenca (19). Das
complicagdes da obesidade, a mais prevalente e de maior risco na sociedade moderna é o DM

gue pode ser diretamente correlacionado ao aumento do IMC — quando esse indice encontra-
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se acima de 35kg/m2 aumenta-se o risco do seu desenvolvimento em 93 e 42 vezes no género

feminino e masculino respectivamente (20).

No Brasil, as DCNT concentram 72% do total de 6bitos segundo dados de 2009 do Sistema
de Informacdo de Mortalidade — percentual que representa mais de 742 mil mortes por ano.
As que mais matam sdo as DCV (31,3%), o cancer (16,2%), as doencas respiratorias crénicas
(5,8%) e 0 DM (5,2%). Todas essas condicdes estdo relacionadas, em maior ou menor grau,
com a presenca de obesidade (17). As doencas DCV e DM, ambas com alta morbidade e
mortalidade, sdo responsaveis por custos elevados e um nimero significativo de internacdes
no Brasil (17, 21). CondicOes essas que, provavelmente, poderiam ter a sua prevaléncia e

gravidade reduzidas com a reducdo das taxas de obesidade (21).

Comparando-se ainda pessoas de peso normal, homens com 20% acima do peso desejavel tém
20% a mais de chance de vir a morrer do que a populacdo eutréfica de mesma faixa etaria;
possuem risco duas vezes maior de falecer por diabetes; as chances de desenvolverem
disfungdes na vesicula biliar e doencas coronarianas aumentam em 40% e 25%
respectivamente. Ja em homens com peso 40% acima do desejavel a mortalidade é 55% maior
do que na populacdo eutréfica na mesma faixa etaria, sendo 70% maior a chance de
desenvolverem doengas coronarianas, e com o risco de morte por diabetes quatro vezes maior
(18). O estudo de Wang et al. projetou as tendéncias do peso econébmico da obesidade nos
Estados Unidos da América (EUA). Tal estudo demonstrou que um programa que permite
uma reducdo hipotética de 1% do IMC em toda a populacdo dos EUA evitaria até 2,1-2,4
milhdes de casos incidentes de DM, 1,4-1,7milhGes de DCV, e 73-127 mil casos de cancer
(21).

No Brasil, o impacto econémico do excesso de peso pode ser verificado no estudo realizado
por Oliveira, onde ele mostra que a estimativa de custos decorrentes da obesidade pelo
sistema publico de salde brasileiro foi de quase meio bilhdo de reais em 2001, custos estes
que tiveram somados 0s gastos da obesidade e os gastos das comorbidades associadas, que
poderiam ter sido evitadas se a obesidade tivesse sido prevenida (22). J& no periodo entre
2008-2009, foi constatado que 1,55 milhdo de adultos apresentavam obesidade grau 3 (grave),
totalizando 0,81% da populagdo do pais, com maior prevaléncia na Regido Sul, nas mulheres
e em pessoas de raca negra (5). Em 2011, os custos atribuiveis & obesidade no Sistema Unico

de Saude (SUS) totalizaram R$ 487,98 milhdes representando 1,9% dos gastos com
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assisténcia a salde de média e alta complexidade. Os custos especificamente da obesidade
grave perfizeram 23,8% dos custos — R$ 116,2 milhdes, apesar de sua prevaléncia ser 18
vezes menor. Os custos com a cirurgia bariatrica no Brasil foram de R$ 31,5 milhdes. A
obesidade grave tem seu custo proporcionalmente 4,3 vezes maior do que o da obesidade nédo

grave (22).

A génese da obesidade é multifatorial, envolvendo fatores genéticos, ambientais e estilo de
vida mediada por fatores sociais, econdémicos, endocrinos, metabdlicos e psiquiatricos (23-
25) Esta bem documentado na literatura que a obesidade é causada por um desequilibrio entre
a ingestdo e o gasto de energia, no entanto, existem varios fatores, complexos que influenciam
esta equacdo (25, 26). O estudo de Anderson et al. demonstra que gestores de satde publica
reconhecem que o aumento da obesidade nos EUA ocorreu muito rapidamente para ter como
bases principais as causas genéticas ou bioldgicas, o que levou os cientistas a analisarem
mudancas sociais, politicas e o sistema de producdo de alimentos, incluindo mudancgas no

ambiente alimentar, como fatores chaves desencadeantes da atual epidemia da obesidade (27).

O desequilibrio energético que tem sido associado com a génese da obesidade pode ser
explicado pelas mudangas observadas no processo de transicdo nutricional que caracteriza-se
por alteracdes no padrédo alimentar da populacdo, uma grande oferta de alimentos de baixo
custo, altamente palatavel, densamente energéticos, como bebidas caloricas (refrigerantes) e
produtos alimenticios processados (27-29). Dessa forma, os estudos da area de nutri¢do
demonstram claramente que a mudanca comportamental verificada no ambito do padréo
alimentar inclui o aumento na ingestdo de lipidios de origem animal, carboidratados de alto
indice glicémico e baixo consumo de alimentos in natura, de cereais e fibras (30-32).
Paralelamente, a diminuicdo do gasto energético relacionada a inatividade fisica é um fator

importante que contribui para a obesidade (30, 33-35).

Considerando-se a cesta média de compras do brasileiro, pode-se perceber que até a ultima
pesquisa POP, realizada em 2008/2009, houve diminui¢do na compra de alimentos in natura
ou minimamente processados (verduras, frutas, cereais principalmente, carnes, leite) e
também diminuicdo dos ingredientes culinarios como sal, acucar e Oleo. Mas, em
contrapartida, houve aumento na aquisicio de alimentos prontos para consumo,
ultraprocessados (ricos em gorduras trans, agUcar e sal), incluindo bolos, produtos

panificados, refrigerantes, sucos artificiais, pratos congelados, carne processada (pronta para o
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consumo) e etc. Verifica-se que houve substituicdo de alguns tipos de alimentos e, portanto, o
consumo em excesso de aclcar e gorduras ndo pode ser visto como unico responsavel pela
obesidade aqui no Brasil. Analisando essas pesquisas, percebe-se que o brasileiro esta
comprando menos acgucar, 6leo e sal, mas verifica-se que continua aumentando a prevaléncia
da obesidade e o desenvolvimento de mais HAS. Claro estd que houve uma migracdo das
preparacOes culinarias, refeicGes preparadas em domicilios com alimentos in natura ou

minimamente processados, para a ado¢édo de alimentos ultraprocessados (5, 6).

Portanto, pode-se concluir que o tratamento da obesidade é complexo e deve pautar-se em
acOes conjuntas propostas por equipe multiprofissional e interdisciplinar, pois, mais do que a
reducdo ponderal, este visara a reestruturacdo do ambiente alimentar, mudancas
comportamentais e no estilo de vida ao longo da vida (27, 36). Embora passiveis de
prevencdo, os dados epidemioldgicos apontam para um importante potencial de crescimento
de um estilo de vida inadequado em sociedades menos e mais desenvolvidas, 0 que tem
demandado de autoridades e de profissionais de salde uma série de medidas, principalmente

educativas, para tentar controlar o problema (3, 36, 37).

No Brasil, para o enfrentamento deste problema, o Guia Alimentar para a Populacdo
Brasileira traz as diretrizes alimentares oficiais que evidenciam a necessidade da ampliacéo de
acOes intersetoriais que repercutam positivamente sobre os diversos determinantes da salde e
nutricdo. Neste contexto, o setor de salde tem importante papel na promocdo da alimentacéao
adequada e saudavel, compromisso expresso na Politica Nacional de Alimentacdo e Nutricdo
e na Politica Nacional de Promocdo da Saude. A promocdo da alimentacdo adequada e
saudavel no SUS e também em outros setores deve fundamentar-se nas dimensfes de
incentivo, apoio e protecdo da saude combinando iniciativas focadas em politicas publicas que
propiciem a criacdo de ambientes saudaveis, no desenvolvimento de habilidades pessoais e na

reorientagdo dos servigos de saude na perspectiva da promocao da saude (38).

O programa Nutricdo e Saude, focado na intervencdo nutricional individual, adotado neste
estudo € um exemplo de estratégia de educacdo em saude, que tem como objetivo
proporcionar aos participantes informacdes e habilidades préaticas para ajuda-los a repensar o
ambiente alimentar, alcangar as recomendagdes dietéticas ideais e mudanga no estilo de vida.
As acdes de educacdo nutricional visam reducdo moderada na ingestdo energética como

estratégia para a perda de peso corporal, massa gorda (36, 39) e prescricdo dietética com
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composicdo nutricional adequada visando melhor controle metabdlico (40-42). Com a pratica
de atividade fisica aliada as mudancas nos habitos alimentares e de estilo de vida pode-se
alcancar, de forma eficaz, a manutencdo do peso ao longo da vida (43). Essas estratégias
também correspondem as principais formas de tratamento ndo farmacoldgico da obesidade
(36, 39).

Faz-se necessario incluir importantes fatores nos programas de intervencao nutricional que
visam a mudangca do comportamento alimentar. Como, por exemplo, o treinamento
profissional para aquisicdo de habilidades técnicas que motivem os individuos no sentido
desejado. Na avaliacdo do consumo e prescricdo nutricional uma abordagem holistica é
imprescindivel para enfrentar o desafio de motivar os individuos para a ado¢do de uma

alimentacédo saudavel (39, 44).

A OMS adota como definicdo de adesdo a tratamentos cronicos uma fusdo de acbes que
podem ser sintetizadas como o grau de comprometimento ou aceitacdo da pessoa em
submeter-se as recomendacfes de um médico ou outro profissional de salde, tais como a
ingestdo de medicamentos, seguimento da dieta e mudancas no estilo de vida (45). A
ampliacdo do conhecimento sobre os inUmeros determinantes do comportamento alimentar é
uma importante ferramenta para superar o desafio de transformar informagdes cientificas de
nutricdo em mudancas reais das praticas alimentares (39), pois para que a educacdo
nutricional alimentar atinja os resultados esperados é necessaria a adesdo do individuo a
terapéutica. A obesidade, por ser uma doenga cronica, exige tratamentos de longa duracéo
que, em geral, apresentam menor adesdo, visto que 0s esquemas terapéuticos exigem um
grande empenho do paciente que necessita modificar seus habitos de vida para alcancar uma
melhora do quadro (33, 36). Logo, considerando o impacto do comportamento alimentar na
saude, verifica-se a necessidade do desenvolvimento de estratégias de intervengéo nutricional

de sucesso para facultar a adeséo dos pacientes as praticas alimentares saudaveis.

Diante do exposto, o presente estudo tem como objetivo avaliar os efeitos de um programa de
intervencdo nutricional, com foco na modificacdo dietética e comportamentos alimentares,
sobre as variaveis antropométricas, metabdlicas e fatores de risco relacionados ao sobrepeso e
obesidade. Os participantes incluidos neste estudo eram colaboradores da Universidade
Estadual de Montes Claros — UNIMONTES, atendidos no ambulatério de Nutri¢cdo Clinica /

Centro Ambulatorial de Especialidades Tancredo Neves — CAETAN da referida universidade.
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O Programa Mudanca de Habito e Estilo de Vida/Nutricdo e Saude foi implantado nesta
instituicdo no final de 2011 visando melhorar a qualidade de vida dos seus colaboradores com

foco na reeducacdo dietética, mudancas de habitos e estilo de vida.



18

2 OBJETIVOS

2.1 Objetivo geral
Analisar o efeito de um programa de intervengdo nutricional sobre o0s parametros

antropométricos e metabdlicos na recuperacdo e promocdo da saude de individuos com

sobrepeso e obesidade.

2.2 Objetivos especificos

e Avaliar e diagnosticar o estado nutricional através de pardmetros antropométricos e

metabdlicos.

e Conhecer as praticas alimentares e 0s habitos de vida dos participantes do programa.

e Avaliar o efeito da intervencdo nutricional na perda de peso e nos fatores de risco

associados com a génese da sindrome metabdlica.

e Auvaliar a associacao de sobrepeso e obesidade a auséncia da refeicdo café da manha.
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3 PRODUTOS
Os produtos foram dois artigos cientificos

3.1 Produto 1: Effects of a nutritional intervention program on weight loss and risk factors
associated with the genesis of the metabolic syndrome in Brazilian adults, formatado segundo
as normas para publicacdo no periddico British Journal of Nutrition em processo de

submissao.

3.2 Produto 2: Nutritional status associated to skipping breakfast in Brazilian health service

patients, formatado segundo as normas para publicacdo no periédico_Annals of Nutrition and

Metabolism, aceito para publicacdo em 23/05/16.
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ABSTRACT

The high prevalence of overweight, obesity and metabolic syndrome (MetS) are major
concerns of the world public health. The treatment of obesity besides weight loss (WL),
requires changes of the dietary environment and lifestyle. The aim of the present study
was to evaluate the effects of an individualized nutritional intervention (INI) on the
weight loss and risk factors associated with the MetS.400 individuals were enrolled in a
12 week (TO to T3) INI, being the participants evaluated before (through nutritional
anamnesis, RD24h, anthropometric and metabolic evaluation) the diet plan delivery at
TO and after this period, with final adherence of 237 participants. Anthropometric and
biochemical parameters were described by the mean and standard deviation according
to gender, at baseline and T3, where the data normality was evaluated by the
Kolmogorov- Smirnov test that showed normal distribution. Thus, non-parametric tests
were performed. Mann-Whitney test was applied to compare variables between genders,
Wilcoxon test to compare differences between baseline and T3 and McNemar chi-
square test to compare the use of antihypertensive medications at baseline and T3.
Significance level was set as 0.05. The calorie deficit of 500 to 600K cal/day promoted a
WL of 6.7% in males and 5% in females (decreased BMI and WC). The INI promoted
statistically significant reductions on the glucose, CT and TG levels and increase in the
levels of HDL, along with a decrease of the individual risk factors for MetS in females
and a few males. We conclude that the INI effects were effective on the weight loss

management and metabolic control.

Keywords: Nutritional intervention; obesity; weight loss; metabolic syndrome; lifestyle
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INTRODUCTION

The World Health Organization (WHQO) defines obesity as a chronic disease
caused by a complex interaction of genetic, environmental and lifestyle factors & 2.
More than half of all global deaths in 2010 were associated to noncommunicable
diseases (NCDs), including obesity, diabetes, cancers and cardiovascular diseases.
Studies suggest that the alarming increase of the NCDs is the epidemiological result of a
dietary transition, characterized by dietary patterns marked by increased fat, cholesterol,
sugars and other refined carbohydrates intake, along with a decreased consumption of
unsaturated fatty acids and fibers ©.

It is noteworthy that the body fat distribution may reveal an individual
predisposition to the development of complications, being widely known that the central
adiposity is associated to metabolic disorders and cardiovascular risk & 4. The
Metabolic Syndrome (MetS), for example, is a complex state, represented by a cluster
of cardiovascular risk factors associated to central fat deposition and insulin resistance
®: 8 The primary prevention of MetS is a contemporaneous world challenge, with
important health repercussions ”, being the inadequate dietary pattern, ©®, physical
inactivity © and genetic predisposition ‘% among the main factors that contribute for
the MetS development.

It is known that a lifestyle change, focusing on a diet quality improvement and
physical activity is the first option treatment for the MetS components control and its
comorbidities Y, being the weight loss the key for the improvement of all MetS aspects
(12).

Up to date, most of the researches agree that overweight and obesity are caused
by several factors; however, the long-term energy imbalance between energy
expenditure and intake seems to be the primary cause “®. Therefore, to limit the energy
intake would be a fundamental goal when the objective is to lose body weight and fat,
aiming to improve the metabolic profile, risks of cardiovascular diseases and premature
death Y. The studies have been suggesting a series of benefits of diets rich in
vegetables and fruits, which help the individuals to achieve a healthy weight % 14,
Diets based on vegetables and fruits typically have low calorie content and promote a
rich offer of fibers and phytochemical nutrients that are essential to health promotion.

The science advances on nutrition and the public health data highlights the potential
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benefits of the intake of these nutrients ™. However, to adopt and maintain a healthy
lifestyle, with natural food and lean meats seem to be a difficult choice to several
participants, even when they are aware of its benefits 2.

It is well documented in the literature that the attempts to improve diet quality
are very often unsuccessful due to the low adherence of participants to lifestyle changes
(1518 In addition to the intervention modalities, a variety of individual factors may
influence the capacity of maintenance of dietary changes. Indeed, the dietary
environment @7, the individual preferences on the food selection, and the preparing and
consumption of the meals, are variables associated with socio-economic levels,
education and lifestyle, as well as the factors that include physical activity; which
doubtlessly develop a relevant role in the adherence and maintenance of diets in a long-
term 119,

In this context, the present study aimed to evaluate the effects of a nutritional
intervention program on weight loss and risk factors associated with the genesis of
MetS in Brazilian adults, which may contribute to improve diet therapeutic intervention
strategies target to fight this type of morbidity in populations with similar characteristics

of the present study.

SUBJECTS AND METHODS
Study population

The participants included in this study were attending the Lifestyle Changing
Program — “Nutrition and Health”, in the period from January 2013 to February de
2015, in the ambulatory of the Nutrition Clinic/Tancredo Neves Ambulatory Specialties
Center - CAETAN/ Universidade Estadual de Montes Claros - UNIMONTES located in
Montes Claros, Minas Gerais, Brazil. All the individuals are employees of the
Universidade Estadual de Montes Claros that were interested in participating in the
“Nutrition and Health program”, which is aimed to improve the quality of life of the
employees, changes of habit and lifestyle, by focusing in the dietary reeducation. These
patients constitute a universe of 2400 UNIMONTES employees.

The following parameters were considered for the sample size calculations:
percentage of 50% for the occurrence of overweight\obesity, confidence level of 95%

and an error rate of 5%. The calculations evidenced the need to evaluate 384 patients.
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For the patient’s selection, a nonprobability sampling was applied, being considered the
spontaneous demand of the patients who requested the Clinical Nutrition Service. The
inclusion criteria were: Age superior to 18 years old, the absence of pregnancy, not have
been submitted to bariatric surgery and not under use of anorexigenic drugs.

A total of 413 patients requested the Clinical Nutrition Services, and out of
these, 13 did not attend the inclusion criteria (05 pregnant, 04 patients submitted to
bariatric surgery and 04 patients under use of anorexigenic drugs). Therefore, 400

patients were enrolled in the study.

Additionally, in this study, participants undergoing treatment for hypertension
(self-reported use of antihypertensive medication) or diabetes were automatically
classified as presenting those conditions.

Subjects gave their written consent to participate in the study, which was
approved by the Ethics Committee of the Universidade Estadual de Montes Claros, by
the process number 152 337.

Study design

This is a longitudinal quasi-experimental study with evaluations at baseline;

time 0 (TO) to time 3 (T3) after 12 weeks of dietary intervention based on nutritional
counseling. Subsequent follow ups were monthly set up on times TO to T3. It was
considered abandonment (non-adherence to the nutritional intervention program) when
the patient did not return to the monthly nutritional follow up and consequently did not
participated in the final evaluation at T3.
The following characteristics were evaluated at baseline: sociodemographic -gender,
age, educational level, work shifts and civil state; behavior and habits - physical
activity, alcoholic consumption and meals frequency\day; nutritional status -
overweight\obesity, waist circumference (WC), Hip circumference (HC) and waist-hip-
ratio (WHR); biochemical and clinical parameters - fasting glucose, total cholesterol,
LDL cholesterol, HDL cholesterol and triglyceride levels and presence or absence of
arterial hypertension (considering the use of oral antihypertensive).

Biochemical and anthropometric data, and dietary intake were assessed at
baseline and T3. At time 4 (T4) the conduction of the nutritional intervention was set up

as follows: patients who achieved their healthy weight goal received a maintenance
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dietary proposal and were advised about the continuous adoption of lifestyle change
(diet, physical activity and behavioral changes) and were also encouraged to continue
participating in the program with quarterly returns aiming to guarantee that the weight
loss achieved would be maintained in a long term. The patients who did not achieve
their healthy weight goal were instructed to continue in the program with monthly set
up returns. The patients that did not return on T3 were contacted and formally invited to

return into the program.

Anthropometric measurements

Body weight was measured in kilograms (kg) in an electronic scale Balmak,
Model BK-50FA (minimum capacity of 1 kg and a maximum of 150 kg, sensitivity of
509 and calibrated by the Institute of Weights and Measures) with the participants in
typical indoor clothing without shoes. The height (m) was determined to the nearest
0.1cm, with the participants standing upright against an aluminum stadiometer (Model
BK-50FA), coupled to the scale (maximum capacity of 200cm, with intervals of 0.5cm,

without shoes.

The overall nutritional status was defined based on the Body Mass Index (BMI),
according to the World Health Organization 2,

For the WC analysis, an inelastic tape was used, with a scale of 0.5cm placed
without pressure at the smallest circumference between the bottom of the last rib and the
iliac crest & 2% 2 For values higher than or equal to 80 cm for females, the WC was
classified as increased, and greater than or equal to 94 cm for males. The WC was
classified as very increased when greater than or equal to 88 cm for females and 102 for
males . The Hip circumference (HC) was measured horizontally at the level of the

largest lateral extension of the hips or over the buttocks .

Having said that, in this study the participants were classified in the following
groups: overweight: BMI>25 and <30 kg/m? and obese as BMI>30 kg/mZ(z).
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Biochemical measurements and metabolic syndrome

Specific enzymatic Elisa Kits (DSA BIoELISA, USA) were used for the
assessment of the serum levels of fasting glucose ®Y, total cholesterol (TC), high-
density lipoprotein cholesterol (HDL-c), low-density lipoprotein cholesterol (LDL-c),
and triglycerides (TG) ©* 2. The participants were previously advised to do not
perform vigorous physical exercises 24-hours and/or consume alcohol 72-hours prior to
blood collection. The determination of dyslipidemias involves changes in isolation or
together of the four measured parameters ?2. The biochemical exams were performed
at the Clinical Analysis laboratory in Hospital Universitario Clemente de
Faria/UNIMONTES.

For diagnosis of MetS, the criteria described in NCEP-ATP Il were adopted for

the evaluation of the individual risks of developing MetS in male and female ©.

Physical activity assessment and lifestyle

Regarding the levels of physical activity practiced by the participants enrolled in
this study, which was measured by the total time of physical activity during the week,
the participants were classified as follows: active: when they practice the equivalent of
minutes or more of moderate physical activity and insufficient active: when they
practice less than 150 minutes ®¥. All the participants were encouraged to adopt a
physical exercise plan with the responsible physician consent, and monitoring of a

professional.

The participants were also questioned about other lifestyle habits, such as
alcocholic consumption (quality and frequency) and work shift (the predominant

workshift over the year).

Dietary intake and dietary intervention

The dietary intervention consisted on the individualized diet preparation at TO,
where all participants spent about 45 minutes (45 to 60 min) with a dietitian learning the

basics of the diet.
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The food anamnesis was performed at baseline and T3, from the dietary history
and from two 24-hour dietary recall (24HDR) (in 2 different days, 1 from Monday to
Friday and 1 from Saturday to Sunday) aiming to evaluate the food intake, identifying
the schedules and meals frequency, quantity in household measures, eating habits and

possible intolerances and\or allergies.

The first step for the nutritional therapy (NT) development was to define the
nutritional diagnosis through the joint analysis of information, as the clinical diagnosis,
evaluation of the food anamnesis and by determining the anthropometric and metabolic
parameters. Next, the nutritional individual needs were established. The NT (diet)
provided a total calorie value (TCV) consistent with the obtainment and\or maintenance
of the healthy body weight. This evaluation was individualized and predicted sustained
weight reduction of 5% to 10% of the initial body weight ®. The patients with body
weight excess received hypocaloric diets with reductions of 500Kcal or more of the
estimated energy requirement (EER) predicted or related to dietary history. The method
used for the calculations of EER considered from 20kcal to 25kcal/kg current
weight\day with the goal to promote ponderal losses of 0.5 kg/week %2,

The eating plan was based on the following recommendations: carbohydrates,
50% to 55% of total calories, with an emphasis on complex carbohydrates; fibers, 20 to
30 g/day; total fat, 25% to 35% of total calories; saturated fatty acids, < 7% of total
calories; polyunsaturated fatty acids, up to 10% of total calories; monounsaturated fatty
acids, up to 20% of total calories; cholesterol, < 300 mg/day ©®; proteins, 0.8 - 1.0 g/kg
current weight/day or 15% of total calories micronutrients, in accordance with the
recommendations of the Dietary Reference Intakes (DRIs) " ). All participants were
prescribed 20 g of oatmeal and linseed respectively in the daily dietary proposal ¢®.

The meals frequency consisted of 5-6 meals\day, balanced distributed and
aiming to attend the individualized nutritional recommendations. The relevance of

breakfast was emphasized for a better metabolic control %,

The adequate NT was oriented based on the Mediterranean Diet (MD) model ¢7.
Dietitian emphasized the following points of the nutrition education material to
participants: diet rich in vegetables, fruits (5 servings/day), whole grains, virgin olive
oil, lean meats, red meat (< 2 times/week), oleaginous (1 Brazil nut and 3 walnuts/day),

teas rich in antioxidants and polyphenols (approximately 2 cups/day), water (> 2
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liters/day), low fat dairy foods, and foods rich in magnesium, potassium, calcium and
fiber — but respecting and contemplating the culture, regional, social and economic
particularities, oriented to be palatable to taste and visually attractive. The further
specific nutritional orientations and the list of replacement food were handled along
with the nutritional proposal at TO. The participants with the habit of consuming
alcoholic drinks, were advised to do not overpass the recommended limit of 30g
ethanol\day for males and 15¢g of ethanol\day for females (they were advised about the

dry red wine option). Each case was evaluated according to the clinical diagnosis .

All prescribed diets were calculated, with the support of the software “Programa

de Apoio a Nutri¢do — Version 2.5 Dis / UNIFESP — Escola Paulista de Medicina”.

Statistical Analysis

Individuals participating in the study were described according to their
demographic characteristics, food consumption habits, behavior and nutritional status
(The socio-demographic, habits and nutritional status characteristics were described
through its distributions of frequency at baseline). The anthropometric variables and
biochemical parameters were described by the mean and standard deviation according
to the gender, at baseline and T3. The normality of these variables was evaluated by
applying the Kolmogorov-Smirnov test, which demonstrated that they follow a normal
distribution. Thus, non-parametric tests were applied. Mann-Whitney test was applied to
compare variables between males and females. Wilcoxon test was used to compare the
differences between baseline and T3. In order to compare the proportion of participants
under use of antihypertensive medication between baseline and T3, the McNemar chi-

square test was applied.

The significance level at this stage was 0.05. All analyzes were performed using
Predictive Analytics Software (PASW) version 17.0 for Windows software.

RESULTS

At baseline the sample size consisted of 400 patients. The majority of the
patients were female (80.2%). Concerning the age, 52.6% of the participants were aged
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from 18 and 40 years old, the mean age for females was 40.2 (SD=9.9) years old (min
19; max 60) and 38.4 (S.D=10.2) years old for males (min 24; max 56). Males and
females included in our study were of similar age. The further demographic and
habits\behavior characteristics are presented on Table 1, according to the participant’s
gender.

The participant’s characteristics at baseline were not statistically different
between males and females, except regarding work shifts, alcohol consumption, and
BMI IMC>30 kg/m2 (Table 1).

On table 2, the baseline means and standard deviations of the biochemical
parameters (Glucose, TC, HDL-c, LDL-c, TG) and body composition (BW, BMI, WC,
HC and WHR) according to gender, are presented. The males included in our study
presented higher levels of glucose, low fraction levels of HDL-c, increased levels of
TG, higher BW, BMI, WC and WHR as compared to females. Noteworthy that the
mean BW at the beginning of the baseline program was 71.9kg (SD = 13.8) and 90.4kg
(SD = 16.6) respectively in females and males (p <0.0001). The TC, LDL-c and HC
between males and females did not present statistically significant differences.

Table 3 shows the results regarding the metabolic parameters and body
composition at baseline and T3 for the participants who joined the nutritional follow up.
After 12 weeks of dietary intervention based on nutritional counseling, from the 79
males and 321 females included in this study, an adherence of 49 (62%) of males and
188 (58.8%) of the females which in fact concluded the program, was observed.

Regarding the metabolic parameters, it is observed that the participants had a
significant reduction on the levels of glucose, TC and TG as well as a significant
increase in the HDL-c levels from the baseline to post-intervention (Table 3).

The participants also presented statistically significant reductions on the
anthropometric parameters (BW, BMI, WC and WHR) at T3 as compared to baseline
(p<0.0001). The BW mean was significantly reduced at the end of 12 weeks of
intervention. At baseline, the BW of females was 74Kg (SD=14.2) and 70.4kg
(SD=13.3) at T3. For males, the BW mean was 90.7kg (SD=17.0) at baseline and
84.6kg (SD=15.0) at T3. The BMI analysis evidenced a reduction from 1.5kg/m? to
2.0kg/m? in females and males respectively, which is sufficient for them to leave the

BMI limit classification for overweight and obesity, characterized by an BMI >30



30

kg/m2. The WC evaluations showed a significant reduction of 4.9cm on average, from
87.1cm (SD=12.3) to 82.2cm (SD=10.9), and a reduction of 6.4cm on average, from
101cm (SD=10.1) to 94.6cm (SD=9.5) on females and males respectively. In addition, a
significant reduction of WHR was observed for both males and females (Table 3).

The food anamnesis/RD 24h performed at T3, regarding the dietary habit of
having 5-6 meals\day, evidenced an adherence increase from 30.9% to 62.2% and from
30.6% to 69.4% respectively in females and males. Additionally, the habit of practicing
physical activity was shown to raise from 21.8% to 45.7% and 32.6% to 67.3% in
females and males respectively.

Finally, regarding the risk factors of MetS, from baseline to T3, it was observed
a significant difference in females on the proportions of WC >88cm; TG >150 mg/dL;
HDL-C< 50 mg/dL; glucose > 110 mg/dL and blood pressure. However, among the
males, significant differences were only observed on WC > 102 cm; HDL-C < 40
mg/dL and blood pressure (Graph 1).

DISCUSSION

The main findings of the present study showed that the individualized nutrition
intervention promoted weight losses of 6.7% in males and 5% in females (decreased
BMI and WC) and statistically significant reductions on the glucose, CT and TG levels
and increase in the levels of HDL in addition to decreased individual risk factors for
MetS.

It is well established that overweight and obesity leads to metabolic disorders
and increased mortality. The lifestyle intervention therapy, based on dietary changes,
increased physical activity and behavioral changes should be preferable; leaving the
drug intervention for a second choice ® '® The national and international guidelines
suggest the use of drug therapy in association with the conservative treatment during the
clinical management of obesity and overweight in patients with: BMI >30 kg/m? or >25
kg/m? associated with other risk factors, such as arterial hypertension, type 2 DM, sleep
apnea, osteoarthritis, arthritis, among others, or patients with WC >102cm (males) and

88cm (females) 1639,



31

In this context, the present study corroborates for the relevance of the nutritional
intervention as a first-line treatment indicated for the control of obesity and overweight
and associated comorbidities ™ % ¥ On the initial NT proposal, a calorie deficit of
500 to 600 kcal\day, would allow the achievement of a weight loss of approximately 0.5
kg\week in a period of 12 weeks (max 24 weeks) . Therefore, the total weight loss
expected would be a mean of 5.4 kg\individual at T3. In this study, this average of
weight loss was successfully achieved (6.7% for males and 5% for females). Thus, the
participants adherence to the dietary intervention showed to be satisfactory.

Epidemiologic studies generally use the BMI as an indicator of body weight
(BW) excess and obesity. Furthermore, the international definitions of overweight and
obesity in adults are based on the BMI as the BW and height can be measured in a
relatively simple and precise manner. However, the BMI does not predict the body
composition directly and since obesity refers to an increase in the body adiposity, the
underlying assumption of using the BMI to define obesity is that at a given height, an
elevated weight is associated with increased fat. However, partly because of the
limitations of BMI, the use of other simple measures to assess adiposity such as WC
and the WHR, has also been suggested Y. The weight loss was demonstrated through
the decrease of BMI, general obesity, and also by a significant reduction in the central
obesity and WC. Previous studies show that WC is the best predictor for risk factors

associated to obesity and cardiovascular diseases, as compared to BM| (4:15:32)

These results are explained by the relationship between the decrease in
abdominal obesity and improvement of risk factors for cardiovascular diseases. In
general, the observed metabolic alterations driven by diet may favor a decrease in the
daily energy intake, and consequently decrease WC, visceral adiposity, and thus, be
beneficial for an efficient management of the risk factors for cardiovascular diseases,
especially in males . As shown in population studies, participants with elevated WC
have increased obesity health risks 2 as compared to those with a normal WC, even

with a similar BM1 ¢,

In the present study, at baseline, the participants of both genders presented
alterations on the biochemical markers (Glucose, TC, HDL-c, LDL-c and TG).
However, males showed higher levels of glycaemia and triglycerides and lower levels

of HDL-c as compared to females, which corroborates with the anthropometric markers
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where males were classified as obese degree | and females as overweight. In addition,
higher indexes of WC, characterizing higher abdominal adiposity, and high WHR were
verified at baseline in males.

In contrast, after the weight loss, demonstrated by a decreased BMI and WC at
T3, the participants of both genders showed statistically significant lower levels of
glycaemia, total cholesterol, triglycerides and higher levels of HDL-c. These findings
are in accordance with several studies and with the Guidelines for Managing
Overweight and Obesity in Adults, 2013, which provides recommendations based on
evidences and advise the overweight and obese individuals with risk factors for
cardiovascular diseases (arterial hypertension, dyslipidemia and hyperglycemia) that
lifestyle changes that promote a weight loss from 3% to 5% produce benefits clinically

significant for health 5 16:39),

Regarding the lipid profile, a meta-analysis of 70 studies, indicated that for each
kg of weight lost, a reduction of 1.9 mg/dl on TC and 0.77 mg/dl on LDL-c, is
observed. The nutritional intervention implemented in these studies, displayed calorie
and fat restrictions of approximately <30% of the total calorie value @4 which is similar
to the results observed in the present study.

The body composition and biochemical markers changes observed in our study
were quite significant > 1% 22 Studies have suggested that diets rich in vegetables,
fruits, whole grains, lean meat, extra virgin olive oil and low-fat milk products are better

to aid individuals to achieve their healthy weight ®% 3

. For example, fruits and
vegetables are known by its high-fiber content ™, and in this study all participants were
prescribed of oatmeal and linseed in the daily dietary proposal.

In this context, it was verified a reduction on the energy intake and consequent
on body weight with the addition of fibers on the diet. It is well established that soluble
fibers increase satiety, as it increases the weight and volume of the aliments without
increasing the energy intake. Therefore, more aliments may be eaten, without the

proportional energy increase Y

. An important translational study performed by
NHANES regarding the association between the oatmeal consumption and diet quality
showed that although the energy intake of the individuals who eat oatmeal was not
similar to those who do not eat oatmeal, their body weight, BMI and WC were

significantly lower ©®®. The association between the fiber intake and the decreased
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general risk for cardiovascular diseases, and more specifically for coronary heart disease

is known for decades ©& 37

, Which lead to a conclusion that this dietary habit
contributed to the positive results obtained by the participants in this study.

The present study oriented a nutritional intervention similar to the MD patterns.
The literature already show that the MD is a healthy dietary pattern, associated to
decreased risks to develop MetS © 3 cardiovascular diseases & 2”39 and cancer @, in
addition to be shown to contribute as a protector against the NCDs ©®. One of the
hypothesis for this association is that the increased content of benefic compounds, such
as antioxidants and polyphenols, largely present on the nutritional composition of MD;
vegetables, fruits and wine, have anti-inflammatory properties ©®. In particular, the
intake of monounsaturated fatty acids, represented by the extra virgin olive oil, was
shown to be associated with a reduced prevalence of risk factors for chronic
inflammatory diseases “?.

Additionally, it is noteworthy that the participants who reported arterial
hypertension at baseline, presented a reduction on the medication dosage or even
prescription suspension by the responsible physician at T3. Studies demonstrate that
weight loss is associated with a reduction in blood pressure, as well in the need for
medication to control this disorder ™. The literature suggest that blood pressure
reductions are consistent with weight loss, and for each 2 kg lost, positive alterations are
observed on the pressure levels .

Although the focus of the present nutritional intervention was not to directly
control and monitor physical activity, the main findings showed an important
improvement on the lifestyle, besides the nutritional and dietary education when
exercises were included in the lifestyle of the participants. At T3, it was verified a better
adherence to physical activities by those who were considered insufficient active at
baseline. Indeed, the dietary behavior is intrinsically related to the factors that evolves
physical activity ™ *¥ which doubtlessly develop a relevant role on the participants
adherence and maintenance capacity to change habits and lifestyle in a long term 339,

A BMI and central adiposity reduction was associated with decreased prevalence
of obesity, and consequently the participants experienced a reduction on the MetS
individual risk factors, post-intervention by substantially decreasing the chances to
develop MetS and other associated comorbidities . It is argued that there is no need

for the patients to achieve lower BMI than 25kg/m2 to have significant benefits to
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health, although as high is the BMI and WC, higher is the risk of developing
cardiovascular diseases ®%, type 2 diabetes, sleep apnea and many other NCDs
conditions “; but there is strong evidences in the literature that the moderate weight
loss (5 to 15%) may significantly reduce the risk for these conditions, even if the
patients remain in the category of obese and overweight @4 The sustained weight loss
of 3% to 5% is likely to result in clinically important reductions on the levels of TC,
LDL-c, TG, glycaemia, lower risks to develop type 2 DM and better arterial pressure
control.

In conclusion, the present study showed that the dietary intervention effects on
weight loss and metabolic control management were highly effective on the studied
population. Similar programs, easily operated and with low financial investments, can
be very positives in preventing obesity and promoting health. The nutritionists should
develop a relevant role, in interdisciplinary teams of primary health care, integrating
preventive and curative actions on the management of patients with obesity or
overweight. In the last few years, the economic costs of obesity raised considerable
attention and may be measured by the financial impact of the associated diseases on the
health system (direct costs) or by the loss of productivity and quality of life (indirect
costs) of the individuals and for the society “. Therefore, obesity represents a huge

challenge to health, especially on developing countries, such as Brazil.
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TABLES

Table 1: Characteristics of the study population according to gender at baseline

Variables Female Male Total p-value
Age (years) n(%) n(%) n(%)

Until 29 45(14.0) 16(20.3) 61(15.3) 0.498
30-40 119(37.1) 30(38.0) 149(37.3)

41 - 50 96(29.9) 21(26.6) 117(29.3)

> 50 61(19.0) 12(15.2) 73(18.3)

Schooling

Higher 213(66.4) 50(63.3) 263(65.8) 0.859
Technical 91(28.3) 24(30.4) 115(28.8)

Fundamental 17(5.3) 5(6.3) 22(5.5)

Work Shift

Day time 291(90.7) 62(78.5) 353(88.3) 0.003
Night shift 30(9.3) 17(21.5) 47(11.8)

Marital Status

Single 130(40.5) 30(38.0) 160(40.0) 0.682
Married 191(59.5) 49(62.0) 240(60.0)

Physical Activity

Active 66(20.6) 24(30.4) 90(22.5) 0.061
Insufficient active 255(79.4) 55(69.6) 310(77.5)

Alcohol consumption

No 192(60.0) 21(26.9) 213(53.5) <0.0001
Yes 128(40.0) 57(73.1) 185(46.5)

Meals (daily)

5-6 87(27.1) 20(25.3) 107(26.8) 0.748
2-4 234(72.9) 59(74.7) 293(73.3)

BMI ((> 25 kg/m2)

No 29(93) 13(16.5) 106(26.5) 0.024
Yes 228(71) 66(83.5) 294(73.5)

BMI (= 30 kg/m2)

No 220(68.5) 34(43) 254(63.5) <0.0001
Yes 101(31.5) 45(57) 146(36.5)

~ BMI: body mass index. Statistics: Normality test: Kolmogorov-Smirnov. Non-parametric test: Mann-
Whitney. Significance value set as < 0.05.
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Table 2: Biochemical and body composition parameters according to gender at baseline

Variables Female Male p-value
Mean (SD)

Glucose (mg/dl) 90.7(21.1) 108.2(60.0) <0.0001
TC (mg/dl) 200.9(43.0) 207.3(50.4) 0.273
HDL-c (mg/dl) 49.5(10.3) 41.8(10.1) <0.0001
LDL-c (mg/dl) 123.5(38.9) 126.4(39.5) 0.580
TG (mg/dl) 140.7(82.2) 207.1(164.8) <0.0001
BW (kg) 71.9(13.8) 90.4(16.6) <0.0001
BMI (kg/m2) 28.2(5.2) 30.3(4.8) 0.001
WC (cm) 86.0(12.0) 99.7(10.9) <0,0001
HC (cm) 105.9 (9.1) 107.2 (8.2) 0.241
WHR (cm) 0.81(0.1) 0.93(0.1) <0.0001

SD: standard-deviation; TC: total cholesterol; HDL: high-density lipoprotein; LDL: low-density
lipoprotein; TG: triglycerides; BW: body weight; BMI: body mass index; WC: Waist circumference; HC:
Hip circumference; WHR: Waist hip ratio. Statistics: Normality test: Kolmogorov-Smirnov. Non-
parametric test: Mann-Whitney. Significance value set as < 0.05.



Table 3: Anthropometric and biochemical characteristics of the volunteers at baseline

and after 12 weeks of nutrition intervention (T3)

Mean (SD)
Variable
Gender Baseline T3 p-value
Glucose (mg/dl) F 93.7(21.1) 88.5(17.0) 0.001
M 127.4(67.2) 95.2(32.5) 0.001
TC (mg/dl) F 226.5(45.1) 179.1(32.8) 0.022
M 199.2(46.4) 172.4(31.4) 0.001
HDL-c (mg/dl) F 47.8(9.6) 54.6(12.2) 0.018
M 38.9(9.6) 47.4(9.7) 0.002
LDL-c (mg/dl) F 146.1(45.2) 102.4(30.7) 0.008
M 123.8(49.4) 101.3(73.1) 0.004
TG (mg/dl) F 175.9(108.2) 118.4(53.4) <0.0001
M 230.9(169.9) 133.3(73.1) 0.004
BW (kg) F 74(14.2) 70.4(13.3) <0.0001
M 90.7(17.0) 84.6(15.0) <0.0001
BMI (kg/m2) F 29(5.4) 27.5(5.0) <0.0001
M 30.6(4.9) 28.6(4.6) <0.0001
WC (cm) F 87.1(12.3) 82.2(10.9) <0.0001
M 101.0(10.1) 94.6(9.5) <0.0001
HC (cm) F 107.1(9.2) 105.9(8.6) <0.0001
M 107.2(8.6) 105.9(7.9) <0.0001
WHR (cm) F 0.82(0.08) 0.77(0.07) <0.0001
M 0.94(0.07) 0.89(0.07) <0.0001

SD: standard -deviation; F: female; M: male; TC: total cholesterol; LDL-c: low density lipoprotein; TG:
triglycerides; HDL-c: high density lipoprotein; BW: body weight; BMI: body mass index; WC: waist
circumference; HC: hip circumference; WHR: waist hip ratio. Statistic: Wilcoxon test. Significance value
set as < 0.05.
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FIGURE LEGENDS

Figure 1. Clinical identification of the risk factors of the metabolic syndrome in
females (A) and males (B) at baseline and T3. Risk factors defining levels: Waist
Circumference (WC) > 88 cm in female and > 102 c¢cm in male; Triglycerides (TG) >150
mg/dL; High-density lipoprotein cholesterol (HDL-c) < 40 mg/dL in male and <50
mg/dL in female; Fasting glucose (GLU) > 110 mg/DI; High Blood Pressure (HBP)
reported (under use of medication) > 130/85 mmHg, according to the National
Cholesterol Education Program Adult Treatment Panel 111 (NCEP-ATP I1I). *p < 0.05;
**p <0.01; ***p < 0.001.

Figure 2. Description of the 12-week nutritional intervention program and
measurements performed at baseline and after the intervention period (T3). The red and
blue arrows indicate the biochemical and anthropometric parameters of the participants

at baseline and T3, respectively.
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ABSTRACT

Recent studies show that skipping breakfast is associated with an increased risk of obesity,
diabetes, and cardiovascular diseases. In this context, this study evaluated 400 patients from
the Brazilian Health Service, who had their nutritional status defined based on the BMI, and
were classified as physically active or insufficient active. The energy intake and
macronutrients was also assessed by a 24-h dietary recall where the association of
overweight/obesity with the investigated variables were evaluated using chi-square, Student's
t-test and multivariate analysis (p < 0.05). The main results showed that more than half of the
studied population have the habit of omitting breakfast (55.8%), and among those, 81.2%
were overweight/obese (p<0.0001). Almost three quarters of these individuals consumed no
more than four meals a day (73.0%), and regarding this meal frequency/day, 78.8% of the
individuals who reported having 4 meals or less a day were overweight/obese compared with
57.8% who reported as having 5-6 meals/day (p<0.0001). The individuals who reported to
omit breakfast had a higher chance of being overweight compared with those who had this
habit (OR= 2.20; CI:1.40-3.60) and the chance of the physically insufficient active individuals
to be overweight/obese was 2.9 times higher when compared to the active individuals
(p<0.0001). Our findings suggest that regular breakfast consumption may decrease
overweight and obesity risk.

Keywords: Skipping breakfast; Obesity; Healthy lifestyle; Physical activity.



46

INTRODUCTION

According to the World Health Organization (WHO), obesity has more than doubled
since 1980[1]. In 2014 more than 1.9 billion adults were overweight and over 600 million
were obese. This increasing prevalence of obesity may be explained by several factors,
including genetic predisposition, nutrition and lifestyle [2-4]. Although the genetic factors are
not the main direct cause of obesity, they increase the individual’s susceptibility to develop
this condition and contribute in 25% to 70% of the cases [5, 6]. The epigenetic factors also
play an important role in the development of obesity, especially because the main
characteristic that triggers the fat accumulation is the imbalance between energy intake and
energy expenditure [7]. The energy imbalance that have been associated with the genesis of
obesity may be explained by the recent changes observed in the population’s dietary patterns,
which includes an increasing intake of energy-dense food products, caloric beverages (such as
soft drinks), and processed food products, besides the diminished frequency of physical

activity observed nowadays [8, 9].

The provision of energy and nutrients throughout the day is extremely important for a
good energy homeostasis. In this sense, breakfast is considered one of the three main meals to
be held during the day and it is defined as the first meal you have once you wake up [10, 11].
With that in mind, it is essential to highlight the importance of the breakfast meal as an
important dietary factor for energy regulation [12]. Recent studies have been showing that
individuals who eat breakfast, commonly have a lower body mass index when compared to
individuals who are breakfast skippers [13].Additionally, several other studies also show that
skipping breakfast is associated with overweight and obesity [13-18].

The present study aimed to address the association between omitting breakfast and the
presence of overweight/obesity, by controlling demographic characteristics, habits and
behaviors, and anthropometric (BMI and WC), nutritional and biochemical/clinical

parameters retrieved from Brazilian health service patients.
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METHODS

Study design and population

This is a cross-sectional study, where the association between the habit of having
breakfast and the presence of overweight/obesity, along with other parameters, such as
demographic characteristics, habits and behavior and anthropometric, nutritional and
biochemical/clinical were evaluated. All data was retrieved from Brazilian health service

patients.

This study was conducted in the ambulatory of the Nutrition Clinic/Tancredo Neves
Ambulatory Specialties Center - CAETAN/ Universidade Estadual de Montes Claros -
UNIMONTES located in Montes Claros, Minas Gerais, Brazil. The individuals included in
the study were the patients attending the Lifestyle Changing Program — “Nutrition and
Health”, in the period from January 2013 to December 2014. All the individuals are
employees of the Universidade Estadual de Montes Claros that were interested in
participating in the “Nutrition and Health program”, which is aimed to improve the quality of
life of the employees, changes of habit and lifestyle, by focusing in the dietary reeducation.
These patients constitute a universe of 2400 UNIMONTES employees.

The sample size was defined considering the following parameters: Percentage of 50%
for overweight/obesity occurrence, level of confidence of 95% and an error rate of 5%. The
calculations evidenced the need to evaluate 384 patients. For the patients selection, a
nonprobability sampling was applied, being considered the spontaneous demand of the
patients who requested the Clinical Nutrition Service. The inclusion criteria were: Age
superior to 18 years old, the absence of pregnancy and not have been submitted to bariatric
surgery.

Additionally, in this study, individuals undergoing treatment for dyslipidemia,
hypertension (self-reported use of antihypertensive medication) or diabetes were
automatically classified as presenting those conditions.

Subjects gave their written consent to participate in the study, which was approved by
the Ethics Committee of the Universidade Estadual de Montes Claros, by the process number
152 337.
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Anthropometric measurements

Body weight was measured in kilograms (kg) in an electronic scale Balmak, Model
BK-50FA (minimum capacity of 1 kg and a maximum of 150 kg, sensitivity of 50g and
calibrated by the Institute of Weights and Measures). In order to standardize the weighing, the
participants were weighed in typical indoor clothing without shoes. The height (m) was
determined to the nearest 0.1cm, with the participants standing upright against an aluminum
stadiometer (Model BK-50FA), coupled to the scale (maximum capacity of 200cm, with

intervals of 0.5cm, without shoes.

The overall nutritional status was defined based on the Body Mass Index (BMI),
according to the World Health Organization [19]. Epidemiologic studies generally use the
BMI, which is calculated with the body weight and height [weight (Kg)/Height (m?)], as an
indicator of body weight excess and obesity. Furthermore, the international definitions of
overweight and obesity in adults are based on the BMI as the body weight and height can be
measured in a relatively simple and precise manner. However, the BMI does not predict the
body composition directly and since obesity refers to an increase in the body adiposity, the
underlying assumption of using the BMI to define obesity is that at a given height, an elevated

weight is associated with increased fat.

However, partly because of the limitations of BMI, the use of other simple measures to
assess adiposity such as waist circumference or the ratio of waist-hip, has also been suggested
[20].

Having said that, in this study the individuals were classified in the following groups:
Normal weight: BMI>18.5 and <25 kg/m?; overweight: BMI>25 and <30 kg/m? and obese as
BMI>30 kg/m2. The participants included in the groups overweight and obese were grouped

in one unique group as follow: overweight/obese (BMI>25kg/m?) [19].

The waist circumference (WC) was obtained using an inelastic tape, with a scale of
0.5cm placed without pressure in the horizontal plane at the smallest circumference between
the bottom of the last rib and the iliac crest[21-23]. The WC was classified as increased when
greater than or equal to 80 cm for women and greater than or equal to 94 cm for men, and
very increased when greater or equal to 88 cm for women and greater than or equal to 102 cm
for men [22].
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Biochemical measurements

The serum levels of fasting glucose, total cholesterol, high-density lipoprotein (HDL)
cholesterol, low-density lipoprotein (LDL) cholesterol, and triglycerides were measured by
using specific enzymatic Elisa kits (DSA BIoELISA, USA) [18]. The individuals were
previously advised to do not perform vigorous physical exercises 24-hours and/or consume

alcohol 72-hours prior to blood collection.

The cut-offs recommended by Brazilian Guideline for Dyslipidemia and
Atherosclerosis prevention were: total cholesterol >200mg/dl (High) <200mg/dl (Normal);
triglycerides (TG) >150mg/dl (High) <150mg/dl (Normal); low-density lipoprotein (LDL-c)
>160mg/dl (High) <100mg/dl (Normal) and high-density lipoprotein (HDL-c) < 40mg/dI
(men) and < 50mg/dl (women) (Lowered). The determination of dyslipidemias involves

changes in isolation or together of the four measured parameters [24].

The glycemia cut-offs were considered as follows: Fasting Plasma Glucose (FPG)
<100mg/dl (Normal) and from 100 mg/dl to 125 as identifying individuals with prediabetes
and FPG > 126 mg/dl as identifying individuals with diabetes (Abnormal) [25].

Nutrition assessment

The evaluation of energy intake and macronutrients (carbohydrates, proteins and
lipids) was performed by a 24-h dietary recall (24HDR) (See supplemental material) [14].
This strategy allowed us to identify the times and meal consumption frequency (breakfast,
morning snack, lunch, snack, dinner and optional meal), the amount consumed of each food
item (in household measures)[26]and details of feeding behavior. For the ingested caloric
surplus calculations, the total caloric value (TCV)/ day was assessed taking into consideration

the formula of 30kcal/kg/day considering the ideal body weight [27].

Based on two 24HDR data[26], the food items consumed in each meal were identified
and converted in nutrients and calories using the software ‘“Nutrition Support
Program/Version 2.5/Medical School of Sdo Paulo”. However, due to the occurrence of
numerous regional consuming products, some foods had to be added using the Brazilian Table

of Food Composition [28].
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Individuals were classified as breakfast skippers based on the habit of omitting the
breakfast meal for at least 5days/wk [29]. Nutritional status was defined by a joint analysis of
clinical diagnosis, food habits identified in the food anamnesis, and especially by
anthropometry, having BMI as the main factor [30]. A dietitian single trained examiner

performed the evaluation of all the parameters.

Physical activity assessment

For the physical activity evaluation, the classification described by the World Health
Organization was adopted [31], using the criteria: adults aged 18-64 should do at least 150
minutes of moderate-intensity aerobic physical activity throughout the week or of at least 75
minutes of vigorous-intensity aerobic physical activity throughout the week or an equivalent
combination of moderate- and vigorous-intensity activity. Thus, in our article the variable was
categorized as "active" for individuals who meet this criteria and "insufficient active™ for

those who do not meet.

Statistical Analysis

Individuals participating in the study were described according to their demographic
characteristics, food consumption habits, behavior and nutritional status. The association of
overweight/obesity with the investigated variables was assessed using chi-square for the
categorical variables and the Mann-Whitney test for the numeric variables that did not present
normal distribution. The normality of these numeric variables was assessed by the

Kolmogorov-Smirnov test.

Variables with descriptive level (p-value) no greater than 0.25 in bivariate analysis
were included in the multivariate analysis, using Logistic Regression Models (LRM). The
regression models considered the overweight/obese status as the dependent variable and the
habit of having breakfast as the independent variable. All the other variables were treated as
confounding variables. Brute and adjusted odds ratios (with their respective confidence
interval of 95%) were estimated. The significance level at this stage was 0.05, and the
Hosmer-Lemeshow test was used to assess the model’s fit quality. All analyzes were

performed using Predictive Analytics Software (PASW) version 17.0 for Windows software.
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RESULTS

Sociodemographic characteristics

A total of 409 patients requested the Clinical Nutrition Service, and out of these, 9 did
not attend the inclusion criteria (5 pregnant and 4 patients submitted to bariatric surgery).
Therefore, 400 patients were enrolled in the study, being 73.5% of those overweight/obese.
The majority of the individuals were female (80.2%). Regarding the gender, the larger
number of females included in this study may be explained by the spontaneous demand of
females to this kind of services, such as nutritional assistance, and by the fact that females are
usually more motivated to have body and health care [32, 33]. Concerning the age, 52.6% of
the individuals were aged from 18 and 40 years old, the mean age for females was 40.2
(SD=9.9) years old (min 19; max 60) and 38.4 (S.D=10.2) years old for males (min 24; max
56). However, despite the higher percentage of women on the sample, the average age of both
genders showed no significant differences when evaluated by Student's t test (p=0.148). In his
study, we adopted as the socioeconomic indicator only the level of schooling, since each level
corresponds to a specific income range in the salary path of the Universidade Estadual de
Montes Claros, where the individuals work. For this parameter, it was observed that 94.6% of
the individuals were classified as having technical or higher schooling degree (Tablel). The
distribution of the further sociodemographic characteristics is present in the Table 1.

Regarding the association between overweight/obese and the sociodemographic
characteristics, higher chances of being overweight/obese were observed for female
individuals, (OR = 2.30, p=0.013), patients over 50 years old (OR=3.0, p=0.009), civil state
married (OR = 1.60, p=0.050) (Figure 2).

Habits and behavior

More than half of the studied population did not have the habit of having breakfast
(55.8%) and almost three quarters consume no more than four meals a day (73.0%).
Concerning the physical activity practice, 77.5% were considered insufficient active e 53.5%

declared no consumption of alcohol (Table 1).

It was verified that 81.2% of the individuals who did not have the habit of having
breakfast were overweight/obese. Regarding meal frequency/day, 78.8% of the individuals
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who reported having 4 meals or less a day were overweight/obese as compared with 57.8%
who reported as having 5-6 meals/day (p<0.0001). Furthermore, 78.7% of the individuals who
were considered insufficient active were overweight/obese as compared to the 53.3%

overweight/obese individuals who were physically active (Table 1).

In the multiple analysis, when the model was adjusted by gender, age, marital status
and physical activity, association statistically significant between the habit of omitting
breakfast and overweight/obesity was observed (OR= 2.20, p=0.001), as well as the level of
physical activity that was also found to be associated with overweight/obesity (OR = 2.90,
(p<0.0001), where the chance of the insufficient active individuals to be overweight/obese
was 2.9 times higher as compared to active individuals (Figure 2).

Anthropometric and nutrition parameters

In the study cohort, 26.5% of the individuals presented normal weight 37.0% were
overweight and 36.5 were obese. Regarding the analysis of WC, 36.7% were classified as
having central adiposity, and 97.9% of these individuals were also classified in the
overweight/obese group (Table 1). Among the 294 who were overweight/obese, 48.8%
presented central adiposity and among the 106 individuals with normal weight, 2.9% also
presented central adiposity. However, when the individuals with central adiposity and the
individuals who did not have central adiposity were evaluated regarding overweight and
obesity separately, the following frequencies were observed: 36.9% overweight individuals,
18.5% individuals with central adiposity and among the 36.8% with obesity, 79.5% presented
central adiposity. Thus, when the overweight or obese individuals were evaluated separately,
it was observed that not all overweight individuals present normal WC, but the majority of
them (n=120).

The caloric excess (above 20%) of the nutritional/day requirements was observed in
68.5% of the assessed individuals. The total caloric value (TCV) average found was
2418.4kcal/day (SD 454.2). Regarding macronutrients balancing, the lipid average was 30.5%
(SD 4.5) and carbohydrates 53.3% (SD 6.9) (Table 1).

In the adjusted analysis (Figure 2), higher chances of being overweight/obese were
observed among the patients with central adiposity (OR 23.01(p<0.0001), and the patients
with excessive caloric intake, greater than 20% (OR=3.9 p=0.004). Regarding the association

between the total caloric intake and the nutritional status of the individuals evaluated, a
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statistically significant association was also observed (p<0.0001) in the bivariate analysis
(Table 1). However, in the adjusted analysis, there was not statistically significant association

between this variable and the nutritional status (Figure 2).

Additionally, among the individuals that omit breakfast, 81%, 40% and 38% presented
overweight/obesity, central adiposity and ratio of waist-hip respectively (Figures 1). The
figure 3 also display the confidence interval for the total calorie intake mean as compared to
the habit of having breakfast, where it is verified a significant difference between the means

of these values.

Biochemical, nutrition and clinical analysis

Concerning the biochemical parameters in the bivariate analysis, an association
between overweight/obesity and the serum levels of HDL (p=0.023), triglycerides (p<0.0001),
glucose (p=0.019) and arterial hypertension (p<0.0001) were observed (Table 1). However,
when the adjusted analysis were applied, an association between overweight/obesity only with
the variables HDL (OR = 1.90, p=0.039) and AH (OR = 7.00, p<0.0001) were observed
(Figure 2).

DISCUSSION

Obesity, nutrition habits and behavior

This study collaborates with the comprehension about the relation between breakfast
and overweight/obesity in developing countries[34]. Breakfast is considered one of the three
main meals to be held during the day[29, 35], and should represent the recommended 25%

energy content of the total caloric value to be consumed in a day[29, 36, 37].

The dietary pattern modifications, including the energy restriction, it is a challenging
in the prevention and treatment of obesity worldwide. Thus, the comprehension that the
dietary habits are associated with a reduced intake of energy it is important to optimize the
obesity management [38-40]. In this sense, the consumption of breakfast may be considered a
good habit. The breakfast benefits have been studied, especially regarding its omission by
some individuals [38, 41]. However, it is not clear if the regular breakfast consumption is

associated to a daily lower total energy intake [16].
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Previous studies reported that breakfast skippers have a higher energy intake during
the day than do breakfast eaters [11, 18, 42], and this increased energy intake may be
associated with the current eating behavior changes [18, 22]. Therefore, this study evidenced
an association between the habit of skipping breakfast with obesity and a higher total calorie
intake, which can be understood as a metabolism compensation[38, 43], as the individual eats
more calories during the day to compensate the lack of breakfast[9, 44]. This process may
facilitate the intake of excessive calories, which was observed in this study and corroborated
by previous studies [12, 18] providing evidence that skipping breakfast is not an effective way

to manage weight [45].

A study performed with diabetes type 2 adults, it was demonstrated that a
recommended strategy to decrease the daily consumption of energy is to eat a higher
proportion of this energy in the breakfast. It seems that the energy given in the breakfast in
absolute, might be correlated with opposite results, directly reflecting in the energy intake in
the following meals and consequently in the daily energy consumption [46].

In addition, it may be understood that not only the habit of having breakfast might
influence the total daily calorie intake, but also the nutritional content of this meal regarding
the presence of macronutrients, fibers content and total energy density.

Furthermore, as confirmed in a randomized clinical trial [12] eating breakfast reduces
impulsive snacks and thus, a large reduction in calories and fats intake. An explanation could
be that the increased tardy food intake causes weight gain. During the morning period, the
body energy expenditure is less likely to happen, and is consequently stored when the
breakfast is skipped [18]. On the other hand, controlled studies showed that although skipping
a meal reduced fat oxidation, it was reported that there is a trend arguing that a 6 meals/day
pattern improve appetite control when compared to a 3 meals/day pattern. Consequently,

reducing eating frequency to 3 meals/day may hinder the appetite control [17].

Our study found association between skipping breakfast and high BMI measurements,
corroborating with NHANES and cols. who showed that 37.2% and 25.9% of the juvenile
adults (19-29 years old) and adults (30-39 years old), respectively, had the habit to omit
breakfast [14]. Previous studies performed by the same author evidenced a association
between lower BMI and the habit of having breakfast, especially in women [40].
Additionally, in another study in a cohort of US men, breakfast consumption was found to be

inversely associated with risk of 5 kg weight gain [47].
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additionally, a cross-sectional study performed with 693 Minnesota adolescents
showed an inverse relationship between BMI and consumption of breakfast[48]. Another
association found in our study regards the higher values of BMI and higher values of waist
circumference (central adiposity) in individuals who does not have breakfast in a daily basis.
This finding, corroborates with a recent longitudinal study that followed children by over 24
years and reported an association between skipping breakfast and several parameters, such as
waist circumference, blood markers of insulin and low-density lipoprotein-cholesterol and
higher levels of BMI [42].

Breakfast: biochemical and clinical parameters

Concerning the habit of having a regular breakfast our findings showed a significant
correlation between the basal glucose levels and the prevalence of overweight/obesity,
corroborating with other studies that shows that breakfast consumption can improve
postprandial glycemic response and insulin sensitivity [12, 42], decrease the appetite and
contribute to weight control. As obesity is considered a risk factor for several chronic
diseases, such as cardiovascular diseases [14] and diabetes mellitus, the correlation between
skipping breakfast and the development of insulin resistance deserves more attention in
molecular studies [29, 41].

Skipping meals is an important cause of a decrease in the overall consumption of
calories, which results in blood glucose level spikes. The omission of breakfast can cause a
decrease in serum blood glucose concentrations, resulting in the activation of the
gluconeogenic pathway, thus causing the disarrangement of the muscle tissue with the goal of
providing glucose for the brain [14, 18]. This may lead to a decrease in physical strength,
which may cause a decrease in the basal metabolism, explained by the loss of muscle volume.
Moreover, the starvation state may cause the conservation of energy by limiting physical
activities, which can result in a condition where the body does not lose weight but instead
gains weight easily [18].

The present study identified a higher chance of the obese breakfast skippers achieve
clinical conditions such as arterial hypertension and low levels of HDL cholesterol as well the
excess calorie intake habit. A study by Rimmet al. showed that men who skipped breakfast
had a 27% higher chance of developing coronary heart disease as compared with men who did

not [44]. Furthermore, in another study, it was shown that the presence of breakfast was
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associated with an improvement of the cardiometabolic risk in young individuals, suggesting
a protective role for breakfast [14]. A study performed by Timlin and Pereira, also
demonstrate that the frequency of breakfast consumption is strongly and inversely associated
with the risk to develop obesity in a long term. Thus, breakfast consumption might be a
mechanism to reduce the risks to develop metabolic syndrome, diabetes type 2 and
hypertension. In this sense, suggesting other impacts for the breakfast consumption, not only

in the adiposity, but probably in the glycemic, insulin and lipid metabolism control [11].

Obesity, breakfast consumption and physical activity

Concerning physical activity, this study found a significant association between the
practice of physical activity and overweight/obesity. Regular breakfast skipping has been
generally reported to be associated with a sedentary lifestyle and unhealthy diet consuming
[42, 49]. Furthermore, skipping breakfast can cause not only a decrease in physical activities
in the morning but also a decrease in the total energy expenditure that can result in the

development of obesity [18].

The main contribution of this study is to emphasize the importance of the daily
consumption of breakfast that plays important roles in obesity associated factors, such as
appetite, hormonal, glycemic, insulin and lipid metabolism control. Indeed, the regular habit
to consume breakfast, as well as its nutritional content will result in significant independent
effects on total energy intake, dietary content, metabolic control and consequently balance the
weight control. These aspects, along with a lifestyle change, will contribute preventively for
the prevalence reduction of obesity worldwide.

In conclusion, our results suggest that the regular consumption of breakfast might
reduce the risks of overweight\obesity development, especially when associated to the
practice of physical activity. However, further studies are necessary to elucidate the direct

association between obesity and the regular consumption of breakfast.
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Table 1. Distribution, proportion and ratio of brute chances of overweight/obesity by the variables investigated
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Variahles Total, % Owverweight/ Mormal ORy, (95% CI) pvalue®
obesity, % weight, %
Demographic characteristics
Sex 0.020
Male 79 (19.8) T0.4 29.5 1.00
Female 321 (80.2) B3.5 16.5 2,13 (1.12-4.05)
Age, years 0.026
Until 29 &1 [15.3) Eo.0 41.0 1.00
3040 149 (37.3) 73.8 262 1.96 [ L05-3.67)
41-50 117 (20.2) 73.5 26.5 1.3 (L.00-3.71)
51-50 73 (18.2) 2.2 17.8 3,21 ( L46-7.04)
Shooling 0.309
Fundamental 22 (54) 7L5 2R.5 1.00
Technical 115 (28.8) 719 26.1 1.13 (0.59- 1.85)
Higher 263 (65.8) B6.4 1356 2.53 (0.73-8.79)
Marital status o.007
Single 240 (60.0) 65.6 344 1.00
Married 160 (40.0) 77.9 22.1 1.85(L.18-2.89)
Work shift 0.974
Daytime 353 (88.3) 731 269 100
Night shift 30 (7.5) 73.3 267 1.01 (0.44-2.35)
Daytime/night shift 17 (4.2} T0.6 204 0.88 (0.30-2.58)
Habits and behavior
Brealfast <0.0001
Eating 177 (44.3) 6.7 373 1.00
Omitting 223 (55.8) BL.2 18.8 2.56 [ L63—4.03)
Meals (daily) <0.0001
56 108 (27.0) k7.8 4232 100
24 203 (73.0) 78.8 212 275 (L71-4.20)
Physical activity <0.0001
Active 90 (22.5) 533 46.7 1.00
Insufficient active 310 (77.5) 78.7 21.3 324 (L.97-5.31)
Alcohol consumption 0.964
No 213 (53.5) 7.8 272 100
Yes 185 [46.5) 73.0 17.0 1.01 (0.65- L.57)
Anthropometric parameters
BMI, kg/m?
Mormal weight 106 (26.5) - - -
Owverweight 148 [37.0) - - -
Obesity 146 [36.5) - - -
wee <0.0001
MNormal 252 (63.3) 59.5 40.5 1.00
Central adiposity 146 [36.7) 07.9 2.1 32,4 (10.1- 104.5)
Waist-hip ratio <0.0001
MNormal 225 (85.2) 4.7 353 1.00
Increased 136 [34.8) 90.4 9.5 5.16 (2.76-9.66)
Nutritional parameters
Excess caloric, % =0.0001
Upto 10 74 (18.5) 48.6 El.4 1.00
10-20 52 (13.0) 3.5 36.5 1.83 (0.89-3.79)
Above 20 274 (68.5) B4 186 4,61 (2.67-7.08)
TCV, mean + 5D 2418944542 2,532.64441.7 2,103.4£320.5 1.03 ( 1.02- L04) <0.0001
Lipids, %, mean + 5D} 30.5+4.5 30.4+4.8 31.04+3.4 0.96 (0.91-1.02) 0.962
Carbohydrates, %, mean + 5D 53.3+6.9 53.5+7.4 52.515.2 1.03 (0.99- L0&) 0180
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Variahbles Total, % Overweight/ Normal OBy, (95% CI) p value®
obesity, % weight, %

Biochemical and dinical parameters

HDL* 0.023
Mormal 165 (45.8) 67.3 ax7 1.00
Lowered 195 (54.2) 77.9 221 1.72(1L.08-2.75)

LDL* 0.747
Normal 204 (57.8) 74.0 260 1.00
High 149 (42.3) 725 27.5 0.93 (0.57-1.49)

Total cholesterol 0,452
Mormal 193 (52.9) 7LE 28.5 1.00
High 172 (47.1) 75.0 350 1.20({0.75-1.81)

TG <0L0001
MNormal 225 (83.0) 65.8 342 1.00
High 132 (37.0) B5.6 14.4 309 (L77-5.41)

Fasting glycemia 0.019
Normal 289 (79.2) 70.9 29.1 1.00
Abnormal 76 (20.8) B4.2 15.8 2.19({1.12-4.36)

AH <0L0001
No 268 (67.2) 64.2 35.8 1.00
Yes 131 (32.8) 90.8 82 5.54 (2.91-10.54)

BMI = Body mass index; WC = waist ciroumference; TCV = total caloric value; HDL = high-density lipoproteing LDL = low-density
lipoprotein; TG = trighycerides; AH = arterial hypertension; CI = confidence interval; 50} = standard-deviation. Interval of 95% confi-
dence. ¥ p < 0.05; the totals were due to the lack of information.
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FIGURE LEGENDS

Figure 1 — Analysis of the association between the habit of having or omitting breakfast and
the Body Mass Index, Waist circumference and Waist-hip ratio. A) 81% of the individuals
with overweight/obesity were breakfast skippers (p<0.0001); B) 40% of the individuals that
presented abdominal obesity did not have the habit of having breakfast; C) 38% of the
individuals with altered waist-hip ration were also breakfast skippers.

Figure 2 - Association (OR) between the regular breakfast and overweight/obesity adjusted
for demographic characteristics, habits and behavior, anthropometric, nutritional, biochemical
and clinical parameters: Omitting breakfast (OR=2.20, p=0.001), female gender (OR=2.30,
p=0.013), age above 50 years old (OR=3.0, p=0.009), marital status — married (OR=1.60,
p=0.050), insufficient active (OR=2.90, p<0.0001), caloric excess above than 20% (OR=3.90,
p=0.004), low HDL levels (OR=1.90, p=0.039), arterial hypertension (OR=7.0, p<0.0001)
and waist circumference (central adiposity) (OR=23.01, p<0.0001) are factors associated with
obesity. OR: Odds Ratio.

Figure 3 — Analysis of the association between the habit of having or omitting breakfast and
the total caloric value. The group of individuals who had the habit of having breakfast
presented a decreased total caloric value compared to the individuals who omit breakfast
(p=0.003). Interval of 95% confidence.
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4 CONSIDERAGCOES FINAIS E CONCLUSOES

A obesidade € caracterizada pelo acimulo excessivo de gordura corporal com potencial
prejuizo para a saude (1). A prevaléncia de sobrepeso e obesidade esta aumentando de forma
alarmante em todo o mundo (2). Estudos epidemioldgicos indicam que a alta prevaléncia de
sobrepeso e obesidade, concomitantes com os fatores de risco para a saude, seja um desafio

relevante de satde publica mundial (3).

O Programa Nutricéo e Salde, focado na intervencdo nutricional e adotado neste estudo, é um
exemplo de estratégia de educacdo em salde que tem como objetivo proporcionar aos
participantes informacbes e habilidades praticas para ajuda-los a repensar o ambiente
alimentar, alcancar as recomendacOes dietéticas ideais e mudanca no estilo de vida. Os
participantes foram incentivados a optarem por melhores escolhas alimentares e préaticas
dietéticas saudaveis com foco na salde global e ndo apenas na perda ponderal. Também
foram encorajados a adotar mudancas nos comportamentos alimentares que fossem
duradouras e que pudessem ser incorporadas aos seus estilos de vida, antecipando que a nova
tomada de decisao facilitaria a continuidade de escolhas saudaveis e a manutencdo do peso
sustentado a longo prazo, pautando-se sempre na proposta de educagéo alimentar e nutricional
e nos principios de promogdo da saude.

No geral, o programa de intervencdo nutricional de 12 semanas mostrou-se bastante efetivo
tanto pelos resultados de composi¢cdo corporal e metabolicos, como também verificados
através da anamnese nutricional e RD24h realizados no final da intervencdo. Verificou-se
notavel reducdo no consumo de calorias totais, melhor adequacdo da composicao dietética em
relacdo aos macro e micronutrientes, melhor incremento de fibra total da dieta (fibras
provenientes de frutas, vegetais, aveia e linhaga), menor consumo de carnes vermelhas e
maior consumo de peixes, frango e ovos, maior consumo de gorduras monoinsaturadas (azeite
extra virgem) e notavel reducdo no consumo de alimentos processados. Também foi possivel
observar alteracdes nos comportamentos alimentares e habitos de vida. Por exemplo, melhor
fracionamento de refeicbes/dia (5-6 refeicdes/dia), inclusdo do desjejum, refeicdo café da
manha como rotina diéria, maior consumo de agua ingerida ao longo do dia (>2l/dia) e
verificagdo de adesdo a pratica de atividade fisica para aqueles considerados “inativos” no

inicio da intervencéo.
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Ressalta-se que a saude de um individuo pode ser determinada pela propria biologia humana,
pelo ambiente fisico, social e econémico a que esta exposto e pelo seu estilo de vida, isto &,
pelos habitos de alimentacdo e outros comportamentos que podem ser benéficos ou
prejudiciais. Em uma observagéo plena, muitos foram os relatos desses individuos referindo-
se & melhora da autoestima, satisfacdo pessoal, bom humor, menor ansiedade, melhor
desempenho no trabalho, nos estudos, melhor qualidade de sono e relacionamento com o
parceiro e outros beneficios, comprovando de forma tangivel a melhor qualidade de vida
experimentada por aqueles que perdem peso ao adotarem mudancas reais no estilo de vida e,
consequentemente, gozando de melhor sadde fisica, psiquica e social.

Concluimos que os resultados verificados na intervencao nutricional mostraram-se bastante
efetivos na alteracdo da composicao corporal e controle metabdlico em adultos com sobrepeso
e obesidade. A intervencdo nutricional individual melhorou o perfil de saide dos individuos
com DCNT, bem como controlou os fatores de risco relacionados a génese da SM e outras
DCNT. Os resultados também sugerem que o consumo regular do desjejum, refei¢do café da
manha, pode diminuir o risco de sobrepeso e obesidade. Programas como este, relativamente
de facil operacionalizacdo e baixo investimento financeiro, podem ser muito eficazes na
prevencdo da obesidade e promoc¢do da saude. Os nutricionistas devem desempenhar papel
relevante, em equipes interdisciplinares de cuidados primarios de saude, integrando acdes

preventivas e curativas na avaliacdo e gestdo de pacientes com sobrepeso e obesidade.
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APENDICES

APENDICE A — Termo de Consentimento Livre e Esclarecido

UNIVERSIDADE ESTADUAL DE MONTES CLAROS @
HOSPITAL UNIVERSITARIO CLEMENTE DE FARIA —nimonfes

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO PARA PARTICIPACAO
EM PESQUISA

Titulo: Eficicia da intervencdo nutricional educativa nos funciondrios atendidos no ambulatério de
nutri¢do clinica no Centro de Especialidades Tancredo Neves — CAETAN/Programa Mudanga de Habito
& Estilo de Vida/ Nutricdo e Saude da Universidade Estadual de Montes Claros - UNIMONTES

Instituicdo promotora: Universidade Estadual de Montes Claros — UNIMONTES
Pesquisador: Gislaine Candida Batista Jorge

Orientador: Prof. Dr. Sérgio Henrique Sousa Santos

Atencao: Vocé estd sendo convidado (a) para participar, como voluntario, de uma pesquisa. Antes de aceitar
participar, € importante que vocé leia e compreenda a explicagdo sobre os procedimentos. Apds ser esclarecido
(a) sobre as informagdes a seguir, no caso de aceitar fazer parte do estudo, assine ao final deste documento, que
estd em duas vias. Uma delas é sua e a outra € o pesquisador responsavel.

1 - Objetivo: Avaliar a eficicia da intervencdo nutricional educativa atraves da perda de peso, melhora nos
indices bioguimicos e controle de dislipidemias, diabetes, hipertenséo arterial e mudanca no estilo de vida.

2 — Metodologia/Procedimentos: Serdo realizadas entrevistas e exames bioquimicos. Os exames de sangue
serdo coletados de acordo com técnicas adequadas de laboratorio. Serdo realizadas avaliagfes de medidas
antropométricas (peso, altura e circunferéncia abdominal), avaliagdo nutricional, recordatario 24horas da
ingestdo alimentar, calculo de IMC e célculo de valor calérico total para a prescricdo de plano nutricional
individualizado. Estas analises permitirdo identificar algumas condicGes de saude dos participantes, sendo que
nenhum traré prejuizos a salde dos participantes.

3 - Justificativa:

O crescente aumento das doencas cronicas em niveis epidémicos esta relacionado as mudangas ocorridas na
dieta e no estilo de vida. E sabido que dieta e atividade fisica sdo fatores importantes na promogio e na
manutencdo da salde durante o ciclo da vida, e que caracteristicas da dieta podem determinar ndo somente a
saude do individuo no momento atual, mas também desencadear o desenvolvimento das doengas cronicas nao
transmissiveis (DCNT), como o céncer, as doengas cardiovasculares e o diabetes. Entre os fatores de risco que
contribuem para o aparecimento das DCNT, destacam-se: tabagismo, etilismo, obesidade, sedentarismo e baixo
consumo de frutas e hortalicas. Embora passiveis de prevencdo, os dados epidemiol6gicos apontam para um

importante potencial de crescimento de um estilo de vida inadequado em sociedades menos e mais
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desenvolvidas, o que tem demandado, de autoridades e de profissionais de salde, uma série de medidas,
principalmente educativas, para tentar controlar o problema. Portanto é necessario que possamos propor modelos
de intervencdo nutricional visando a prevencdo priméria e a deteccdo precoce de DCNT para este grupo da
populacéo.

Este estudo se baseia na interrelacdo dos habitos nutricionais, estilo de vida e doencas cronicas ndo
transmissiveis.

4 - Beneficios: Vocé estara contribuindo para a compreensdo do fendmeno estudado e para a produgdo de
conhecimento cientifico.

5- Desconfortos e riscos: ndo ha.

6- Danos: ndo ha.

7 - Confidencialidade das informagdes: Sera mantido o sigilo quanto & identificacdo dos participantes. As
informacdes/opinides emitidas serdo tratadas anonimamente no conjunto dos entrevistados e serdo utilizadas
apenas para fins de pesquisa.

8 - Compensacdo: A participacdo é voluntéria, portanto, ndo € passivel de remuneracéo.

9 - Informacdes adicionais: Seré garantida ao participante a liberdade de recusar ou retirar o consentimento sem
penalizagdo em qualquer etapa da pesquisa.

10 - Consentimento: Li e entendi as informagdes precedentes. Tive oportunidade de fazer perguntas e todas as
minhas davidas foram respondidas a contento. Este formulario esta sendo assinado voluntariamente por mim,
indicando meu consentimento para participar nesta pesquisa, até que eu decida o contrario. Receberei uma copia
assinada pelo pesquisador deste consentimento.

Nome do participante Assinatura do participante Data

Gislaine Candida Batista Jorge

Nome da pesquisadora responsavel Assinatura do responsavel Data

Avenida Cula Mangabeira, n° 567, Santo Expedito CEP 39400-000 - Montes Claros - MG. Fone: (38) 3224-8382 — Hospital Universitario
Clemente de Faria.



APENDICE B — Protocolo de avaliagdo nutricional

HOSPITAL UNIVERSITARIO CLEMENTE DE FARIA
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UNIVERSIDADE ESTADUAL DE MONTES CLAROS %
Unimontes

PROGRAMA NUTRICAO E SAUDE
AMBULATORIO DE NUTRICAO CLINICA
ANAMNESE NUTRICIONAL

Registro:

MASP:

Datada 1% consulta; / / Telefone:
Nome: Sexo: ( )F ()M
Data de nascimento: Idade:__anos  Estado civil:
Procedéncia:

Profisséo: Escolaridade:

Turno de trabalho: (' )Diurno ( )Noturno

Ocupacdo funcional:

ENCAMINHADO POR:

DIAGNOSTICO:
ATIVIDADE FISICA: ( )sim ( )ndo ( )<150min/sem ( ) >150min/sem
Tipo de exercicios: () Aerbbico (' )Resisténcia muscular

HISTORIA FAMILIAR:

HAS:

DIABETES:
DISLIPIDEMIAS:
OUTROS:

HISTORIA CLINICA:

Diabetes ( ) DM tipo 1 ( ) DM tipo 2 ( ) Néo diabético
Menopausa ( ) sim () Nado Tratamento hormonal ( ) Sim ( ) Néo
Hé& quanto tempo?

HAS: ( ) sim ( )néo () uso de medicagdo HAS? Doencas coronarianas:
Internacdes: ( ) sim ( ) ndo N° de vezes: Motivo:

Cirurgias:

Motivo:

Insuficiéncia Renal ( )Sim ( )Nao

Outras:

Ganho ponderal recente? Sim ( ) N& ( ) ou Perda? Sim ( ) Né&o () Quantos?

Peso usual: kg
Em quanto tempo?
Motivo:

EXAME FiSICO:

kg



Boca ( protese, lesdes):
Es6fago: Disfagia ( ) Odinofagia ( ) Regurgitacédo ( ) Pirose ( )

Obs:

Estébmago: Azia ( ) Plenitude pos-prandial ( ) Outros ( )

Intestino (N° frequéncia de evacuagdes):

Vicio (s):

Bebida alcodlica: ( ) Cerveja ( )Agua ardente Outra:

MEDICAMENTOS EM USO:

ANTROPOMETRIA:

Data da 1? avaliacao:

Peso Atual: kg % de PP: Kg Circumferéncia cintura cm
Altura: m Altura estimada m Circumferéncia quadril cm
Peso Usual: Kg IMC: kg/m? Relagéo Cintura -quadril cm
Peso Ideal: Kg CB: cm

Retornos/Data:

Controle Nutricional:

EXAMES COMPLEMENTARES:
Data:
Exames
Glicemia Jejum HM Uréia
Hb glicada A1C HB Creatinina
Glic. pés-prandial HT B12
Colesterol total VCM Albumina
LDL Leucdcitos K
HDL Neutréfilos P
REL. LDL/HDL Linfocitos CA
TG Agido Mg
arico
VLDL TSH FE
T4 VitD
TGO TGP GGT

DIAGNOSTICO NUTRICIONAL:
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NECESSIDADES NUTRICIONAIS:

TMB:
NE:

CDN:

VCT:

% de adequacdo CHO:

Baseado em:

LIP:

QUANTIFICACAO SIMPLIFICADA EM PORCOES
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Refeicdes

Cereais Hortalicas Frutas

Leitee Car

derivados ' nes

Leguminosas

Doces

acucares

Oleos

Desjejum

Colacéo
Almoco
Lanche

Jantar

Ceia

Total

Porcoes

recomendadas

Horario de trabalho:

Observagoes:

Gislaine C. Batista Jorge
NUTRICIONISTA CLINICA

Horério da AF:

Fonte: Adaptado de Krause’s food, nutrition & diet therapy, 11th ed/L.Katheleen Mahan and Sylvia Escott-

Stump.




APENDICE C — Formulario Recordatério Dietético 24h

AMBULATORIO DE NUTRIGAO CLINICA
FORMULARIO DE QUANTIFICACAO DIETETICA
24 HORAS (RD24h)

Nome: Data: [

Diagnéstico:

REFEICAO/ PREPARACAO

HORARIO EM (MEDIDA

CASEIRA)

QUANTIDADE OBSERVACOES

DESJEJUM

COLACAO

ALMOCO

LANCHE

JANTAR

CEIA

VCT: Kcal/dia

PTN: (9)% LIP (9): % CHO (9): %

% VCT proposto:
Observagdes:

Nutricionista Responséavel: Gislaine Candida Batista Jorge

Fonte: Adaptado de Krause’s food, nutrition & diet therapy, 11th ed/L. Katheleen Mahan and Sylvia Escott-

Stump; p404-405.
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APENDICE D — Lista de substituicdo de alimentos

UNIVERSIDADE ESTADUAL DE MONTES CLAROS
HOSPITAL UNIVERSITARIO CLEMENTE DE FARIA  Unimontes

LISTA DE SUBSTITUIGAO DE ALIMENTOS

ARROZ COZIDO - 38 Kcal

Arroz cozido — 1 colher de sopa cheia

Farofa de carne desfiada — 1 colher de sopa rasa
Farofa de ovos — 1 colher de sopa rasa

Farofa simples — 1 colher de sopa rasa

Farofa de legumes — 1 colher de sopa rasa

Pirdo — 2 colheres de sopa rasa

Farinha de mandioca — 1 colher de sopa rasa
Farinha de milho — 1 colher de sopa rasa

Batata inglesa cozida — 1 colher de sopa cheia
Batata inglesa frita —1\2 concha pequena
Inhame — 1 colher de sopa cheia

Batata baroa — 1 colher de sopa cheia

Empada de frango — 1 unidade pequena
Empada de camardo — 1 unidade média
Empada de palmito — 1 unidade pequena
Macarronada — 1 colher de sopa rasa

Mandioca cozida — 1 pedago pequeno

Feijdo cozido, gréo e caldo — 3 colheres de sopa rasas
Feijdo cozido batido — 4 colheres de sopa cheias

VEGETAL A — 1 PORCAO — 24Kcal (Livre)

Abaobora verde, acelga, agrido, alface, almeirdo, bertalha, chicéria, couve, couve-flor, escarola, espinafre,
mostarda, repolho, serralha, brécolis, beringela, pepino, tomate, pimentdo, rabanete, palmito.

VEGETAL B - 1PORCAO - 44 Kcal

Abobbora moranga - 4 colheres de sopa cheias ou 1 pires de cha

Beterraba crua — 9 colheres de sopa cheias (em cubos)
Beterraba cozida - 4 colheres de sopa cheias

Cenoura crua — 2 unidades pequenas

Cenoura cozida — 7 colheres de sopa cheias

Chuchu — % unidade média ou i xicara de cha

Nabo cru — 3,5 um. Médias ou 1 xicara de cha

Vagem crua — 6 colheres de sopa

Quiabo crua picado — 1 pires dos de café

VEGETAL C- 1 PORCAO - 98 Kcal (semelhante ao grupo do arroz)

Aipim cozido - 3 pedagos pequenos ou 2 colheres de sopa cheias
Batata baroa — 2 % colheres de sopa cheias

Batata inglesa cozida — 3 colheres de sopa cheias

Batata inglesa frita — 1 concha pequena cheia ou 3 colheres de sopa ou
1 pires de café

Inhame — 3 colheres de sopa cheias



Milho verde — 3 % colheres de sopa

FRUTA A -1 PORCAO - 44 Kcal

Abacaxi — 1 fatia média
Carambola — 1 % unidade média
Caju — 2 grandes

Goiaba branca — 2 médias
Laranja — 1 média

Lima — 1 unidade média
Melancia — 1 fatia média

Meldo — 1 fatia média

Morango — 8 unidades grandes
Péssego amarelo — 2 unidades médias
Tangerina — 1 média

FRUTA B -1 PORCAO - 64 Kcal

Ameixa amarela — 3 médias

Ameixa vermelha — 2 % unidades de tamanho grande
Amora — 26 unidades médias

Banana d’4agua crua — 1 %2 unidade média
Banana maca — 1 unidade de tamanho médio
Banana prata crua — 1 %2 unidade pequena
Caqui paulista — 1 unidade grande

Figo maduro — 2 %2 unidades grandes

Fruta de conde — 4 grandes

Jaca — 2 bagos grandes

Jambo — 3 grandes

Maca — 1 unidade pequena

Mamédo — 1 fatia grande

Manga — 1 média

Maracuja — 1 % unidade de tamanho médio
Péra — % unidade grande

Sapoti — 1 médio

Uva Italia ou rubi — 13 unidades pequenas

FRUTA C - PORCAO - 176,8 Kcal
Abacate — % unidade pequena ou 1 fatia média
OLEAGINOSAS — 1 PORCAO - 635 Kcal

Castanha de caju torrada — 69 unidades médias
Castanha do Para — 30 unidades médias
Améndoa — 1 xicara de cha rasa

Amendoim roxo cru — % xicara de cha

CARNES -1 PORCAO - 161 Kcal

Carne de boi cozida — 1 unidade média (bife)

2 colheres de sopa rasas (em cubos)
Carne de boi magra assada — 1 unidade pequena
Carne de boi lagarto cozido — 1 % unidade média
Carne bovina moida cozida — 4 colheres de sopa cheias
Carne de frango ensopado — 1 pedaco
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Hamburguer — 1 % unidade (evitar)

Merluza cozido — % pedaco grande

Salméo — 1 pedago médio

Ovo de galinha, inteiro cozido — 2 unidades

Presunto cozido — 2 fatias pequenas (evitar)

Presunto magro defumado — 4 fatias pequenas

Peito de frango — % unidade

Salsicha tipo Viena enlatada — 3 unidades (evitar)

Sardinha em conserva no dleo ou azeite - % latinha (desprezar 6leo)

LEITE E DERIVADOS - 1 PORCAO - 88,5Kcal

Leite tipo C — 1 copo americano

Leite de vaca in natura — 1 copo americano

Leite de vaca desnatado — 1 copo tipo requeijao
Leite de vaca integral pasteurizado — 1 copo americano
Leite em p6 Ninho — 2 % colheres de sopa rasas
Leite em p6 Molico — 03 colheres de sopa

Queijo prato — 2 % fatias tipo lamina

Queijo mussarela — 3 fatias tipo lamina

Queijo minas frescal — 1 fatia média

Requeijdo comum cremoso — 1 colher de sobremesa
Ricota — 1 fatia média

Cottage — 1 colher de sobremesa

logurte natural desnatado — 1 potinho médio
logurte natural — 1/2 potinho médio

MARGARINA -1 PORCAO - 72Kcal (EVITE)
Margarina — 2 colh. De cha ou 2 pontas de faca
Manteiga — 2 colh. De ché rasas ou 2 pontas de faca
Creme vegetal — 3 pontas de faca

Maionese — 2 colheres de cha

Creme de leite — 2 colheres de sobremesa

Azeitona — 10 unidades médias

PAES, MASSAS E FARINHAS - 1 POR(;AO —142Kcal
Péo francés — 1 unidade

Biscoitos doces:

Casadinho — 7unid., Champagne — 1 %2 unid., Maria — 7 unid.,
Leite ( Sdo Luiz) — 6 %2 unid.

Biscoitos salgados:

Cream Cracker — 5 unid., salpet — 12 unid., polvilho — 6 unid.,
Agua e sal — 5 unid.

Agua e sal Integral — 5 unid

Pao de batata inglesa — 1 % unid. Médias

P&o doce —1 unid. Pequena

Bolo de milho e bolo de trigo — 1 pedago médio

Pao de centeio — 1 pedaco médio

Farinha de tapioca — 2 colheres de sopa

P&o de forma Integral — 2 fatias

Aveia — 3 colheres de sopa

Granola — 2 colheres de sopa

Linhaca dourada — 2 colheres de sopa

Ambulatorio de Nutricdo Clinica— CAETAN/9° andar -Tel. 3224. 8019
Av. Cula Mangabeira — 562 - Candida Camara, Montes Claros - MG, 39401-696
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APENDICE E — Piramide alimentar e medidas caseiras

Porgdes, medidas caseiras
e plano alimentar

Piramide alimentar

Jd
%ﬂa/ma & Hibite &

ELstits do Vida

Fonte: fotos da autora.



APENDICE F — Recursos visuais de por¢des de alimentos

Sugestdo de colagdo Oleaginosas/colagido

k p ":i"
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Exemplos de porgdes de salada para entrada de almogo ou jantar
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Fonte: fotos da autora.
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Oes jantar

Exemplos de porg

Fonte: fotos da autora.
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APENDICE G — Orientac&o nutricional para tratamento de obesidade

UNIVERSIDADE ESTADUAL DE MONTES CLAROS
HOSPITAL UNIVERSITARIO CLEMENTE DE FARIA  Unimontes

<

ANEEN

OO R

\

Orientagdes Nutricionais para Obesidade

Mastigue bem os alimentos, comendo devagar para facilitar a digestéo;

ndo coma nos intervalos ou enquanto prepara as refeicoes;

faca de 5 a 6 refeicGes diarias. Ndo fiqgue muito tempo sem se alimentar. Ndo pule ou
acrescente nenhuma refeicao;

evite ingerir liquidos em excesso (no maximo 100ml) durante as refei¢cbes principais (almogo
e jantar). Aumente a ingest&o de liquidos entre as refei¢ces, em média 2 litros/dia.

ndo substitua uma refeicdo por lanches réapidos;

mantenha alimentacdo saudavel durante os fins de semana, evite jejuns forcados e dietas
“milagrosas”;

evite ingerir macarronada com molho, pizza e lasanha;

procure fazer uso de leite desnatado; e cereais integrais;

evite refei¢Oes liquidas tais como sopas e caldos, pois estas tém menor poder de saciedade;
evite 0 uso de gordura de porco, peles, bacon ou torresmo. Prefira 6leo vegetal (soja, milho,
girassol, arroz, algoddo) em pequenas quantidades;

procure ndo temperar saladas com 6leos ou maionese. Use apenas vinagre ou limao;

azeite extra virgem acidez menor que 0,5, na quantidade prescrita no seu plano;

coma primeiro a salada e depois 0s outros alimentos;

procure comer carnes magras, frango sem pele, peixe sem couro, retirando toda a gordura que
enxergar;

0 agUlcar ou os alimentos que contém acucar (mel, balas, bolos, bombons, pudins, chocolate e
similares) devem ser diminuidos de sua alimentagdo. Procure ter atencdo quando for utilizar
um alimento dietético observando suas caracteristicas. O alimento DIET n&o contém aglcar
porém, contém calorias. O alimento LIGHT é um alimento com menor quantidade de calorias
porém contém aclcar. Lembre-se que ndo ha necessidade de utilizar qualquer alimento
dietético, basta uma alimentacdo equilibrada e saudavel;

evite a ingestao de bebidas alcodlicas, pois estas contém calorias, porém vazias;

evite o excesso de sal na sua alimenta¢do. Cuidado com temperos e molhos industrializados
(catchup, mostarda, maionese, caldo de carnes), pois vocé pode estar ingerindo grande
quantidade de sal sem perceber;

faca atividade fisica regular, caminhe 3 vezes por semana no minimo 30 minutos, ou qualquer
outra atividade fisica que vocé preferir ou puder conforme a liberacdo do seu médico e
orientagdo de um educador fisico;

ndo coma quando estiver cansado, angustiado, ansioso ou inseguro. Isso pode levar a maior
consumo de alimentos.

antes de ir ao supermecado faca uma lista dos géneros alimenticios saudaveis a serem levados
para casa; lembre-se: nunca faca feira com fome!!

Ambulatorio de Nutricdo Clinica— CAETAN/9° andar -Tel. 3224. 8019
Av. Cula Mangabeira — 562 - Candida Camara, Montes Claros - MG, 39401-696



86

APENDICE H — Orientac&o nutricional para tratamento de hipertrigliceridemia

UNIVERSIDADE ESTADUAL DE MONTES CLAROS
HOSPITAL UNIVERSITARIO CLEMENTE DE FARIA  Unimontes

OrientacGes nutricionais na reducdo dos triglicérides (e peso corporal)

Niveis elevados de triglicerideos podem acompanhar niveis altos de colesterol LDL. Niveis
extremamente altos de triglicerideos podem aumentar o risco de doencas cardiacas. Vocé podera
diminuir seus triglicerideos naturalmente, mas niveis notavelmente altos devem ser reduzidos o mais
rapido possivel. Muitas das mudancas de dieta e de estilo de vida implementadas podem néo ser
suficientes para diminuir os triglicerideos — porém, vocé notard mudancas drasticas apds algumas
semanas quando combinar esses fatores. Em casos extremos, vocé também pode precisar de
medicagdes para agilizar o processo, 0 seu médico saberd o momento. Seguem aqui algumas
orientagdes para que vocé diminua seus triglicerideos.

1- Corte ou minimize doces de sua dieta. AcUcares refinados causardo um aumento grave nos
triglicerideos, portanto um dos jeitos mais rapidos de diminuir o problema é cortar a ingestdo de
acucar.

e Limite seus acUcares adicionais para que eles componham menos do que 5-10% de suas
calorias. Para mulheres, isso significa que os aglcares podem representar 100 calorias diarias.
Para homens, isso significa que os aglcares podem representar 150 calorias diérias.

o Evite acucar cristal e sobremesas doces.

2- Reduza os carboidratos refinados. Arroz branco, bolos, biscoitos de povilho, alimentos assados
feitos com farinha branca ou semolina podem elevar os triglicerideos em alguns individuos; portanto,
0 seu nutricionista poderéd determinar se isto € um problema. Se o nutricionista suspeitar que sim,
reduzir os carboidratos refinados diminuira rapidamente seus triglicerideos.

e Em vez de comer carboidratos refinados, prefira pdes integrais, macarrdo integral e outros
produtos feitos de grdos integrais.

o Evite dietas que eliminem muitos carboidratos de suas opcOes diarias — tais dietas
normalmente contribuem para doengas cardiacas. A alta taxa de triglicerideos por si sO ja
causa um risco grande para seu coracao.

3- Elimine o alcool. O alcool pode aumentar drasticamente os triglicerideos, especialmente para
aqueles que sdo sensiveis a ele. Independente de vocé ser sensivel ou ndo, € altamente recomendavel a
eliminacédo do alcool da dieta durante o processo de diminuicdo de triglicerideos.

e Cortar o consumo de bebidas alcodlicas ingeridas regularmente reduzira seus triglicerideos de
maneira significativa.
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e Vocé poderd reintroduzir gradativamente o alcool a sua dieta assim que os triglicerideos
atingirem um nivel aceitavel. Evite beber muito ou com grande regularidade, visto que isso
poderia fazer o problema voltar.

4- Omega-3. Os acidos graxos Omega-3 sdo considerados gorduras “boas”. O consumo regular desse
acido graxo pode ajudar seu organismo a desenvolver niveis menores de triglicerideos.

e Coma duas porcdes de peixes gordurosos por semana. Haverd uma mudanca imediata nos seus
niveis de triglicerideos se isso for feito consistentemente.

 Peixes gordurosos ricos em Omega-3 incluem: Salmao, Sardinha, Atum, Truta e Cavala.

« Outras fontes de Omega-3 sdo: Semente de Linhaca; Oleo de Linhaca; Soja; Legumes; Nozes;
Vegetais folhosos e escuros. Misture essas fontes adicionais em sua dieta regularmente.

5- Consuma alimentos (plantados). Plantas contém proteinas, e substituir carnes vermelhas por essas
novas fontes pode diminuir diretamente seu colesterol dentro de semanas. Baixar o colesterol também
significa diminuir os triglicerideos.

o Feij0es secos, ervilhas e produtos de soja sdo ricos em proteinas.

e De um jeito semelhante, vocé pode consumir frango para substituir a carne vermelha.
Especialmente o peito de frango, devendo ser evitados os cortes de coxa e contra coxa; e a
pele do frango.

6- Consuma muita fibra. A fibra ajuda a regular a absorcdo dos alimentos e a passagem deles.
Alimentos ricos em fibras podem diminuir seus triglicerideos e seu colesterol LDL.

e Aumente a quantidade de grédos integrais que vocé come. O farelo de aveia devera fazer parte
do seu plano alimentar. VVocé deve comer mais feij0es, frutas e vegetais. Inclui-se a laranja

com bagaco.

7- Monitore sua ingestdo de gordura. Gorduras saturadas e gorduras trans podem ser especialmente
danosas. Corta-las de sua dieta pode afetar seus triglicerideos de maneira positiva.

e Alimentos empacotados e fast-foods sdo os grandes responsaveis pelas gorduras “ruins”.
Produtos animais e qualquer coisa feita com 6leo vegetal hidrogenado pode ser um problema —
assim como margarina, manteiga, banha e gordura vegetal.

e Opte por gorduras mono e poliinsaturadas. Seu corpo precisa ingerir gordura, mas essas fontes
sdo consideradas mais saudaveis e ndo prejudicardo seus triglicerideos. Elas sdo encontradas
por exemplo no azeite de oliva extra virgem (acidez igual ou menor que 0,5).

8-Limite a frutose. Limitar os niveis de frutose para menos de 50 ou 100 gramas diarias pode ajudar a
diminuir rapidamente seus niveis de triglicerideos. A frutose é um agucar natural que pode aumentar
drasticamente os triglicerideos quando consumida em excesso.

e Frutas com baixos niveis de frutose sdo: damascos, frutas citricas, morangos, abacates e
tomates.

e Frutas com altos niveis de frutose sdo: mangas, bananas, uvas, peras, macas, melancias,
bananas-da-terra e amoras.
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Mudangas de Atividades e de Estilo de Vida

Regule sua ingestdo de calorias. Preste atencdo em quantas calorias vocé consome por dia e
consuma-as em porc¢des menores. Siga a proposta alimentar prescrita pelo nutricionista:

Isto é especialmente Util se vocé é obeso ou estd acima do peso. O peso excessivo pode ser a
fonte dos niveis elevados de triglicerideos.

Note que reduzir o nimero de calorias ndo resolve inteiramente o problema. Por outro lado,
sera dificil baixar seus triglicerideos rapidamente caso mude a dieta sem monitorar a ingestao
de calorias.

A maioria das mulheres deve consumir menos calorias diarias, em relagdo aos homens. A sua
proposta dietética visara caso vocé precise perder peso severamente. Vocé ndo deve assumir
qualquer tipo de dieta milagrosa por conta propria.

Coma por¢des menores. Para os mesmos fins, consumir refeicGes pequenas e frequentes é
melhor do que ingerir duas ou trés refeicdes grandes ao dia.

A refeicdo café da manha é de grande importancia no seu metabolismo e perda de peso.

Evite comer tarde da noite, logo antes de dormir.

Exercite-se. O exercicio fisico com moderacdo é parte essencial para a diminuicdo dos niveis de
colesterol e triglicerideos. Mas, atengdo: sempre o faga com a autorizacdo do seu médico.

Resista a tentacdo de estabelecer um regime rigoroso de exercicios. Vocé pode pensar que
comecar direto com um programa desafiador de exercicios baixara seus triglicerideos mais
rapidamente, mas isso € uma péssima decisdo em longo prazo. Comegar com algo muito
dificil aumenta a probabilidade de vocé desistir logo no inicio. O profissional educador fisico
sabera orienta-lo adequadamente.

Seja criativo. Introduza variedade em seu programa de exercicios para evitar o tédio. Lembre-
se, pode ser util encontrar uma forma de exercicio que vocé possa considerar divertida.

Pare de fumar. Sera dificil reduzir os niveis de triglicerideos se vocé for fumante e ndo quiser largar
0 hébito.

Os niveis de triglicerideos ndo sdao imediatamente afetados pelo fumo, mas o cigarro contribui
para 0 aumento gradativo e continuo do problema.

O cigarro ndo ¢ a Unica razdo para seus triglicerideos altos, mas ele é um fator. VVocé precisara
largéa-lo antes de fazer qualquer progresso real. Quanto mais cedo vocé desistir de fumar, mais
rapido os niveis comegardo a cair.

Ao desistir de fumar, vocé também causard um impacto positivo nas condic¢fes cardiacas
relacionadas aos niveis altos de triglicerideos.

Medicacoes

Existem varios medicamentos no mercado que o seu médico podera escolher e prescrever para cada
caso individual. Nunca tome medicamentos sem o conhecimento médico.

Ambulatério de Nutricdo Clinica— CAETAN/9° andar -Tel. 3224. 8019
Av. Cula Mangabeira — 562 - Candida Camara, Montes Claros - MG, 39401-696
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APENDICE | — Orientac&o nutricional para de diabetes mellitus

UNIVERSIDADE ESTADUAL DE MONTES CLAROS
HOSPITAL UNIVERSITARIO CLEMENTE DE FARIA  Unimontes

Orientagdes Nutricionais para Diabetes Mellitus

v Realizar 5 a 6 pequenas refeicdes por dia, em horarios conforme estabelecidos;

v Usar adogante com moderacdo ou utilizar os alimentos ao natural,

v Consumir vegetais, preferindo (grupo A) folhosos (acelga, agrido, alface, brocolis, repolho,
couve, espinafre) e vegetais crus;

v Preferir alimentos integrais, como pées, biscoitos, arroz, aveia;

v Preferir carnes brancas (aves e peixes), retirando a pele antes das preparagoes;

v Fazer uma refeicdo leve antes de dormir: leite desnatado, iogurte,frutas;

v Ingerir aproximadamente 08 copos de agua por dia.

v Cuidado com alimentos Diet ou Light, existem diferencas entre eles: alimentos DIET séo
aqueles que ndo tém necessariamente a funcdo de emagrecer e que sdo elaborados para atender
as pessoas com disfungdo ou distirbios metabolicos, como os diabéticos (sem agucar) ou
hipertensos (sem sodio). Alimentos LIGHT s&o aqueles com menor quantidade de algum
nutriente do que o normal;

v Leia o rétulo dos produtos industrializados, assim vocé podera verificar se o alimento contém
acucar.

EVITAR:

v Alimentos contendo aclcar: balas, bolo, doces, chocolates, refrigerantes, mel, rapadura,
sorvetes, achocolatados;

v Farindceos: farinha de mandioca, amido de milho e outras que contenham aclcar na sua
Composicao;

v Jejum prolongado ou excesso de alimentag&o;

v Frituras;

v Alimentos ricos em gordura animal, como leite integral, creme de leite, requeijdo, bacon,
manteiga, toucinho, banha, queijos amarelos, chourigo, charque, carnes gordurosas e visceras;

v Bebidas alcodlicas e fumo;

v Caso seja hipertenso, evitar adocantes dietéticos que contenham sodio.

Ambulatério de Nutricdo Clinica— CAETAN/9° andar -Tel. 3224. 8019
Av. Cula Mangabeira — 562 - Candida Camara, Montes Claros - MG, 39401-696
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APENDICE J — Orientagao para alimentac&o e vida saudavel

Orientagdes Nutricionais para uma Alimentacao e Vida Saudavel

Bons habitos alimentares permitem atender as necessidades nutricionais, podendo
proporcionar bem estar e salde as pessoas.

v
v

Mude os seus habitos alimentares gradualmente;

Procure fazer de cinco a seis refeicdes por dia, em horéarios regulares, variando bem
os alimentos;

Faca suas refeicdes em ambiente calmo e mastigue bem os alimentos;

Evite consumir frituras, doces, embutidos, enlatados, conservas, refrigerantes e
excesso de carne vermelhas (reduza se possivel a carne vermelha para 1
vez/semana);

Aumente o consumo de alimentos ricos em fibras. Elas estdo presentes nos
legumes, frutas, cereais integrais (aveia, linhaca etc) e leguminosas;

Dé preferéncia ao consumo de alimentos naturais e carnes magras, em especial
0VOS, peixes e aves;

Aproveite para consumir as frutas e verduras da época de safra, pois sdo mais
saborosos, frescos, nutritivos e baratos;

Aproveite a agua de cozimento de legumes e verduras para preparacdo de sopas ou
no cozimento de alimentos como feijéo, arroz, etc;

Sal e acUcar devem ser usados com muita cautela, 0 minimo necessario;

Evite o saleiro a mesa;

Reduza o consumo de alimentos com alto teor de colesterol, como carnes gordas,
queijos gordurosos, manteiga, aves com pele e peixes com pele escura;

Procure ingerir frutas citricas (&cidas) (acerola, limao, laranja etc.) ap6s o almogo e
jantar, pois sdo ricas em vitamina C e auxiliam na absorc¢éo do ferro;

Observe a data de validade e o valor nutricional nos rétulos dos produtos, bem
como a integridade das embalagens;

Beba no minimo dois litros de liquidos por dia, mas procure evita-los durante as
refeicles;

A prética de exercicios fisicos é bastante saudavel, promove a queima de calorias,
favorece o condicionamento fisico e controle da glicemia, entre outros beneficios
(ndo pratique exercicios sem orientacdo medica e de um profissional da &rea).

Ambulatério de Nutricdo Clinica— CAETAN/9° andar -Tel. 3224. 8019
Av. Cula Mangabeira — 562 - Candida Camara, Montes Claros - MG, 39401-6
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ANEXO A - Parecer favoravel do Comité de Etica Pesquisa

UNIVERSIDADE ESTADUAL DE
MONTES CLAROS - W
UNIMONTES
PARECER COMSUBSTANCIADD DO CEP

DADOS DO PROJETD DE PESGUISA

Titube da Peaquiss: ENcaca da inervangio nuirdonal sducatva nos undonanos atendkdos pelo Pograma
Mudanga de Hablo & Estil de VidaNuirigio & Sa0te da Universidade Estadual de

Montas Claros
Pesquisador: Glsiaine Candda Eaita Jorge
Arsa Tematica:
Viersdo: 1

CAAE: [ET32512.6.0000.5146
Ins=dtbulzao Proponsntes: Universidade Estadua de Momes Clams - UNIMONTES

DADOS DO PARECER

Hmere do Parecer: 152337
Data da Relatoria: 23112012

Aprasentagio do Projeta:

O cvescenie aumento das doengas cronicas am nivels epiddmicos est relacionado 35 mudangas ocomoas
nas litimas décadas na dista 2 no estllo de vida.E sabldo que a dista & a allvidade fislca 530 Talores
Imporiantas na pIOMoga0 & Na Manuiengao da salde durane o cido e vida, & que caracersicas da dista
podem detsrminar ndo somenie 3 salde @0 Indviduo no Momenio FUEl, maEs tambem desencadear o
desenvolvimenio das doengas crinicas nao ransmissivals.

Oibjséivo da Pesgqulsa:

Avalar 3 eficacia da Intenvenpio nuincional educativa na recuperacio & promogan 43 saldse, bem como @
meihiora da qualidade de vida por meip de mudangas de habitn e do esilo de vida dos funcionarios
atendldos no amigulatérie 92 nuirlgdo clinlca no Centro de Especlalldades Tancredo Meves
{CAETAM)Programa Mutrigdo 2 Sadde na Universidade Estadual de Montes Claros.
LvaElana0 dos RIscos & Sensficlos:

Ma30 N3 mscos.

bnefidos: INbevenza0 Comporameal.

Comentaros & Conslderagdes sobre a Peaquisa:

O presenis estudo serd deseritive, quaniitative, longludinal prospective, a ser realizade no amioulatons e
Muirigdo Clinica § Centro Ambuiaional de

Especialidades Tancrego Naves ;| CASTAN f UNIMONTES |0ZalZadd na cidade g2 Monies Claroe Minas
Gerals O tamanho da amosrainicdiaimente caiculadio serd de 320 Individuos considerando-

Endarets: A 01 Ful Biege s'hv-Camp Uniers Pro® Deicy Rib

Babitee Wi Maukohe CEP: 30&01080

F: A Munktipla: MONTES CLARDS

Telefone (5@ i) Fax: [3EEX0-E10% E-mail. rame sledoomre i b
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UNIVERSIDADE ESTADUAL DE
MONTES CLAROS - w
UNIMONTES

58 U Infenalo de conangs de 95%, p 2 005 COm um perceniusl masm oe
DCOMENCa de 407 de distirios murcionals em um universs de 2400 senvidores (efefvos e efetivados) &
UNIMONTES

Conskieraghon sobre oa Termes da apressntagio obrigatora:

Dentro dos padies e nomas.

ReCOmenEagien:

rdo ha

Conclusles ou Pendénclas & Liafa de Inadequagbes:

Sendio 3ssim s0mos pela aprovacio do projetn.

SHuag30 o Parscar:

ADrCieado

Meceaalta ADreciacso da COMER:

Mao

Consiieragies Finala a critério do CEP:

O Comits de Efica em Pesquisa da Unimonies avallou o projeto e enfends que 0 Mesma alends o5
precenos SBo0s a3 PESOUISE eMvOlvEnd Seres NUMENGs. Sento assim, 50mos pela aprovacio oo projes.

MONTES CLARDE, 23 de Movembm de 2012

Aaalnador por
Malza Tavarss de SoUza Latts
| Coordenamior)
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ANEXO B — Normas da revista para submissédo do artigo 1

BJN Instructions for Contributors

British Journal of Nutrition (BJN) is an international peer-reviewed journal that publishes
original papers and review articles in all branches of nutritional science. The underlying aim
of all work should be to develop nutritional concepts.

SUBMISSION

This journal uses ScholarOne Manuscripts for online submission and peer review.

Complete guidelines for preparing and submitting your manuscript to this journal are
provided below.

SCOPE

BJN encompasses the full spectrum of nutritional science and reports of studies in the
following areas will be considered for publication: Epidemiology, dietary surveys, nutritional
requirements and behavior, metabolic studies, body composition, energetics, appetite, obesity,
ageing, endocrinology, immunology, neuroscience, microbiology, genetics, and molecular
and cell biology. The focus of all manuscripts submitted to the journal must be to increase
knowledge in nutritional science.

The journal does NOT publish papers on the following topics: Case studies; papers on food
technology, food science or food chemistry; studies of primarily local interest; studies on
herbs, spices or other flavouring agents, pharmaceutical agents or that compare the effects of
nutrients to those of medicines, complementary medicines or other substances that are
considered to be primarily medicinal agents; studies in which a nutrient or extract is not
administered by the oral route (unless the specific aim of the study is to investigate parenteral
nutrition); studies using non-physiological amounts of nutrients (unless the specific aim of the
study is to investigate toxic effects); food contaminants.

In vivo and in vitro models

Studies involving animal models of human nutrition and health or disease will only be
considered for publication if the amount of a nutrient or combination of nutrients used could
reasonably be expected to be achieved in the human population.

Studies involving in vitro models will only be considered for publication if the amount of a
nutrient or combination of nutrients is demonstrated to be within the range that could
reasonably be expected to be encountered in vivo, and that the molecular form of the nutrient

or nutrients is the same as that which the cell type used in the model would encounter in vivo.
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Extracts

Studies involving extracts will only be considered for publication if the source of starting
material is readily accessible to other researchers and that there are appropriate measures for
quality control, that the method of extraction is described in sufficient detail with appropriate
quality control measures, that the nutrient composition of the extract is characterized in detail
and that there are measures to control the quality of the composition of the extract between
preparations, and that the amount of extract used could reasonably be expected to be achieved
in the human population (or in animals if they are the specific target of an intervention).
Studies involving extracts in vitro models will only be considered for publication if the above
guidelines for studies involving extracts are followed, and that the amount and molecular
form of the extract is the same as that which would be encountered by the cell type used in the
model in vivo.

Probiotics

Studies involving probiotics may be considered provided that the primary focus of the
study/review is the effects on nutrient absorption and/or metabolism. Studies/reviews that
focus primarily on probiotics per se will not be considered.

Manuscripts submitted to BJN that are outside of the journal’s scope or do not meet the above
requirements will be rejected immediately.

REVIEW PROCESS

BJN uses a single blind review process.

As part of the online submission process, authors are asked to affirm that the submission
represents original work that has not been published previously, and that it is not currently
being considered by another journal. Authors must also confirm that each author has seen and
approved the contents of the submitted manuscript. Finally, authors should confirm that
permission for all appropriate uses has been obtained from the copyright holder for any
figures or other material not in his/her copyright, and that the appropriate acknowledgement
has been made to the original source.

At submission, authors are asked to nominate at least four potential referees who may then be
asked by the Editorial Board to help review the work. Manuscripts are normally reviewed by
two external peer reviewers and a member of the Editorial Board.

When substantial revisions are required to manuscripts after review, authors are normally
given the opportunity to do this once only; the need for any further changes should at most
reflect only minor issues. If a paper requiring revision is not resubmitted within 2 months, it

may, on resubmission, be deemed a new paper and the date of receipt altered accordingly.
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PUBLISHING ETHICS

BJN considers all manuscripts on the strict condition that:

The manuscript is your own original work, and does not duplicate any other previously
published work;

The manuscript has been submitted only to the journal - it is not under consideration or peer
review or accepted for publication or in press or published elsewhere;

All listed authors know of and agree to the manuscript being submitted to the journal; and

The manuscript contains nothing that is abusive, defamatory, fraudulent, illegal, libellous, or
obscene.

The Journal adheres to the Committee on Publication Ethics (COPE) guidelines on research

and publications ethics.

Text taken directly or closely paraphrased from earlier published work that has not been
acknowledged or referenced will be considered plagiarism. Submitted manuscripts in which
such text is identified will be withdrawn from the editorial process. If a concern is raised
about possible plagiarism in an article submitted to or published in BJN, this will be
investigated fully and dealt with in accordance with the COPE guidelines.

ARTICLE TYPES

BJN publishes the following: Research Articles, Review Articles, Systematic Reviews,
Horizons in Nutritional Science, Workshop Reports, Invited Commentaries, Letters to the
Editor, Obituaries, and Editorials.

Research Articles, Reviews, Systematic Reviews, Horizons Articles, Letters to the Editor and

Workshop Reports should be submitted to http://mc.manuscriptcentral.com/bjn. Please

contact the Editorial Office onpjn.edoffice@cambridge.org regarding any other types of

article.

Review Articles

BJN is willing to accept critical reviews that are designed to advance knowledge, policy and
practice in nutritional science. Current knowledge should be appropriately contextualised and
presented such that knowledge gaps and research needs can be characterised and prioritised,
or so that changes in policy and practice can be proposed along with suggestions as to how
any changes can be monitored. The purpose or objective of a review should be clearly
expressed, perhaps as question in the Introduction, and the review’s conclusions should be
congruent with the initial objective or question. Reviews will be handled by specialist
Reviews Editors. Please contact the Editorial Office with any queries regarding the

submission of potential review articles. All reviews, including systematic reviews and meta-


http://publicationethics.org/resources/guidelines
http://mc.manuscriptcentral.com/bjn
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analyses, should present the uncertainties and variables associated with the papers and data
being reviewed; in particular BJN cautions against uncritical acceptance of definitions and
non-specific global terminology, the advice of advisory bodies, and reference ranges for
example.

Reviews: These articles are written in a narrative style, and aim to critically evaluate a
specific topic in nutritional science.

Horizons in Nutritional Science: These are shorter than Review articles and aim to critically
evaluate recent novel developments that are likely to produce substantial advances in
nutritional science. These articles should be thought-provoking and possibly controversial.
Systematic Reviews and meta-analyses: A systematic review or meta-analysis of randomised

trials and other evaluation studies must be accompanied by a completed Preferred Reporting

Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement checklist, a guideline

to help authors report a systematic review and meta-analysis (see British Medical Journal
(2009) 339, b2535). Meta-analysis of observational studies must be accompanied by a

completed Meta-analysis of Observational Studies in Epidemiology (MOOSE) reporting
checklist, indicating the page where each item is included (see JAMA (2000) 283, 2008-
2012). Manuscripts in these areas of review will not be sent for peer review unless
accompanied by the relevant completed checklist.

Letters to the Editor

Letters are invited that discuss, criticise or develop themes put forward in papers published in
BJN. They should not, however, be used as a means of publishing new work. Acceptance will
be at the discretion of the Editorial Board, and editorial changes may be required. Wherever
possible, letters from responding authors will be included in the same issue as the original
article.

DETAILED MANUSCRIPT PREPARATION INSTRUCTIONS

Language

Papers submitted for publication must be written in English and should be as concise as
possible. We recommend that authors have their manuscript checked by someone whose first
language is English before submission, to ensure that submissions are judged at peer review
exclusively on academic merit. Please see the Author Language Services section below for
more information.

Spelling should generally be that of the Concise Oxford Dictionary (1995), 9th ed. Oxford:
Clarendon Press. Authors are advised to consult a current issue in order to make themselves

familiar with BJN as to typographical and other conventions, layout of tables etc. Sufficient


http://prisma-statement.org/
http://prisma-statement.org/
http://www.equator-network.org/reporting-guidelines/meta-analysis-of-observational-studies-in-epidemiology-a-proposal-for-reporting-meta-analysis-of-observational-studies-in-epidemiology-moose-group/
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information should be given to permit repetition of the published work by any competent
reader of BJN.
Published examples of BJN article types can be found below:

Research Article

Review Article

Horizons Article

Letter to the Editor

Authorship

The Journal conforms to the International Committee of Medical Journal Editors
(ICMJE) definition of authorship, as described by P.C. Calder (Br J Nutr (2009) 101, 775).
Authorship credit should be based on:

Substantial contributions to conception and design, data acquisition, analysis and/or
interpretation;

Drafting the article or revising it critically for important intellectual content; and

Final approval of the version to be published.

The contribution of individuals who were involved in the study but do not meet these criteria

should be described in the Acknowledgments section.

Ethical standards
The required standards for reporting studies involving humans and experimental animals are
detailed in an Editorial by G.C. Burdge (Br J Nutr (2014) 112).

Experiments involving human subjects

The notice of contributors is drawn to the guidelines in the World Medical Association (2000)
Declaration of Helsinki: ethical principles for medical research involving human subjects,
with notes of clarification of 2002 and 2004

(http://www.wma.net/en/30publications/10policies/b3/), the Guidelines on the Practice of

Ethics Committees Involved in Medical Research Involving Human Subjects (3rd ed., 1996;
London: The Royal College of Physicians) and the Guidelines for the ethical conduct of
medical research involving children, revised in 2000 by the Royal College of Paediatrics and
Child Health: Ethics Advisory Committee (Arch Dis Child (2000) 82, 177-182). Atrticles
reporting randomised trials must conform to the standards set by the Consolidated Standards
of Reporting Trials (CONSORT) consortium.
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http://journals.cambridge.org/download.php?file=%2FBJN%2FBJN111_03%2FS0007114513002699a.pdf
http://journals.cambridge.org/download.php?file=%2FBJN%2FBJN109_05%2FS0007114512005107a.pdf
http://journals.cambridge.org/download.php?file=%2FBJN%2FBJN109_11%2FS0007114512006228a.pdf
http://www.icmje.org/
http://www.icmje.org/
http://journals.cambridge.org/download.php?file=%2FBJN%2FBJN101_06%2FS0007114509289082a.pdf
http://www.wma.net/en/30publications/10policies/b3/
http://www.consort-statement.org/
http://www.consort-statement.org/
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Required disclosures: A paper describing any experimental work on human subjects must
include the following statement in the Experimental Methods section: “This study was
conducted according to the guidelines laid down in the Declaration of Helsinki and all
procedures involving human subjects/patients were approved by the [insert name of the ethics
committee; a specific ethics number may be inserted if you wish]. Written [or Verbal]
informed consent was obtained from all subjects/patients. [Where verbal consent was
obtained this must be followed by a statement such as: Verbal consent was witnessed and
formally recorded].” For clinical trials, the trial registry name, registration identification

number, and the URL for the registry should be included.

PLEASE NOTE: From 1 October 2014, as a condition for publication, all randomised
controlled trials that involve human subjects submitted to BJN for review must be registered
in a public trials registry. A clinical trial is defined by the ICMJE (in accordance with the
definition of the World Health Organisation) as any research project that prospectively
assigns human participants or groups of humans to one or more health-related interventions to
evaluate the effects on health outcomes. Registration information must be provided at the time
of submission, including the trial registry name, registration identification number, and the
URL for the registry.

Experiments involving the use of other vertebrate animals

Papers that report studies involving vertebrate animals must conform to the ‘ARRIVE
Guidelines for Reporting Animal Research’ detailed in Kilkenny et al. (J Pharmacol
Pharmacother (2010) 1, 94-99) and summarised atwww.nc3rs.org.uk. Authors must ensure

that their manuscript conforms to the checklist that is available from the nc3Rs website. The
attention of authors is drawn particularly to the ARRIVE guidelines point 3b (‘Explain how
and why the animal species and model being used can address the scientific objectives and,
where appropriate, the study’s relevance to human biology’, point 9¢ (‘Welfare-related
assessments and interventions that were carried out prior to, during, or after the experiment”)
and point 17a (‘Give details of all important adverse events in each experimental group’). The
Editors will not accept papers reporting work carried out involving procedures that cause or
are considered likely to cause distress or suffering which would confound the outcomes of the
experiments, or experiments that have not been reviewed and approved by an animal
experimentation ethics committee or regulatory organisation.

Required disclosures: Where a paper reports studies involving vertebrate animals, authors

must state in the Experimental Methods section the institutional and national guidelines for
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the care and use of animals that were followed and that all experimental procedures involving
animals were approved by the [insert name of the ethics committee or other approving body;
wherever possible authors should also insert a specific ethics/approval number].

Manuscript Format

The requirements of BJN are in accordance with the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals produced by the ICMJE.

Typescripts should be prepared with 1.5 line spacing and wide margins (2 cm), the preferred
font being Times New Roman size 12. At the ends of lines, words should not be hyphenated
unless hyphens are to be printed. Line numbering and page numbering are required.
Manuscripts should be organised as follows:

Cover letter

Papers should be accompanied by a cover letter including a brief summary of the work and a
short explanation of how it advances nutritional science. The text for the cover letter should
be entered in the appropriate box as part of the online submission process.

Title Page

The title page should include:

The title of the article;

Authors’ names;

Name and address of department(s) and institution(s) to which the work should be attributed
for each author;

Name, mailing address, email address, telephone and fax numbers of the author responsible
for correspondence about the manuscript;

A shortened version of the title, not exceeding 45 characters (including letters and spaces) in
length;

At least four keywords or phrases (each containing up to three words).

Authors’ names should be given without titles or degrees and one forename may be given in
full. Identify each author’s institution by a superscript number (e.g. A.B. Smithl) and list the
institutions underneath and after the final author.

Abstract

Each paper must open with an unstructured abstract of not more than 250 words. The abstract
should be a single paragraph of continuous text without subheadings outlining the aims of the
work, the experimental approach taken, the principal results (including effect size and the
results of statistical analysis) and the conclusions and their relevance to nutritional science.

Introduction
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It is not necessary to introduce a paper with a full account of the relevant literature, but the
introduction should indicate briefly the nature of the question asked and the reasons for asking
it. It should be no longer than two manuscript pages.

Experimental methods

The methods section must include a subsection that describes the methods used for statistical
analysis (see the section on statistical analysis in the Appendix) and the sample size must be
justified by the results of appropriate calculations and related to the study outcomes.

For studies involving humans subjects or experimental animals, the Methods section must
include a subsection that reports the appropriate ethical approvals for the study (see Ethical
Standards above).

All analytical procedures must be accompanied by a statement of within and between assay
precision.

Diets: The nutrient composition of diets used in studies published in BJN must be described
in detail, preferably in a table(s). Experimentally relevant differences in composition between
diets are essential. For instance, studies of fat nutrition should always include fatty acid
compositions of all diets.

PCR analysis: Where experiments involve measurement of mRNA including microarray
analysis, for analysis of individual genes, mMRNA should be measured by quantitative RTPCR.
A statement about the quality and integrity of the RNA must be provided together with the
results of eletrophoretic analysis of the purity of the PCR products. Unless published
elsewhere, full details of the oligonuceoltide primers and of the PCR protocol must be stated
either in the text or in Supplementary Material. The stability of reference genes used for
normalisation of PCR data must be reported for the experimental conditions described. Where
possible, analysis of MRNA levels should be accompanied by assessment of either protein
levels or activities.

Microarray analysis: Studies involving microarray analysis of mRNA must conform to

the “Minimum Information about a Microarray Experiment” (MIAME) guidelines including

deposition of the raw data in an appropriate repository (the Access Code must be state din the
Methods). All microarray experiments must be accompanied by appropriate validation by
quantitative RTPCR.

Results

These should be given as concisely as possible, using figures or tables as appropriate. Data
must not be duplicated in tables and figures.

Discussion
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While it is generally desirable that the presentation of the results and the discussion of their
significance should be presented separately, there may be occasions when combining these
sections may be beneficial. Authors may also find that additional or alternative sections such
as ‘conclusions’ may be useful. The discussion should be no longer than five manuscript
pages.
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reproduced by any means, in whole or in part, without the written consent of the publisher.

It is the author's responsibility to obtain permission to reproduce illustrations, tables, etc. from
other publications.
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Original Papers are full-length research papers which will be considered for the journal.
These articles cover topics relevant to clinical studies. Basic and experimental work appears
only if directly related to clinical issues (max. 3,000 words).

Review Articles/Systematic Reviews Reviews in which a specific field is reviewed through
an exhaustive literature survey. An Abstract is required and should be divided into
Background, Summary and Key Messages. Review Articles should consist of a maximum of
4,000 words.
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Commentaries and Viewpoint of an editorial nature may be submitted to the journal. In
these communications, usual manuscript subdivisions do not apply and a summary statement
is not needed; however, a very brief reference list may be included (max. 500 words).

Meeting Reports are brief summaries of scientific meetings in the field of nutrition and
metabolism. Authors should write to the Editor inquiring about potential interest before
submitting the paper (max. 1,500 words).

Letters to the Editor are encouraged if they directly concern articles previously published in
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Conflicts of Interest
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regulations. Authors should state that subjects have given their informed consent and that the
study protocol has been approved by the institute's committee on human research. Further,
they should also state that animal experiments conform to institutional standards.

Plagiarism Policy

Whether intentional or not, plagiarism is a serious violation. We define plagiarism as a case in
which a paper reproduces another work with at least 25% similarity and without citation.

If evidence of plagiarism is found before/after acceptance or after publication of the paper, the
author will be offered a chance for rebuttal. If the arguments are not found to be satisfactory,
the manuscript will be retracted and the author sanctioned from publishing papers for a period
to be determined by the responsible Editor(s).

Arrangement

Title page: The first page of each paper should indicate the title, the authors' names, the
institute where the work was conducted, and a short title for use as running head.
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NB: Authors wishing to preserve the phonetic meaning of diacritics (PubMed reduces
diacritics to their root characters) must spell their names accordingly when submitting
manuscripts (e.g. Miller should be Mueller).

Full address: The exact postal address of the corresponding author complete with postal code
must be given at the bottom of the title page. Please also supply phone and fax numbers, as
well as e-mail address.

Key words: Please supply 3-10 key words in English that reflect the content of the paper.

Abstract of Reviews: Should be divided into the following subsections: Background,
Summary and Key Messages. The Background should provide a brief clinical context for the
review and is followed by the Summary, which should include a concise description of the
main topics covered in the text. The Key Messages encapsulate the main conclusions of the
review

Abstract: Each paper needs an abstract of up to 200 words. It should be structured as follows:
Background/Aims: What is the major problem that prompted the study?
Methods: How was the study performed?
Results: Most important findings?
Conclusions: Most important conclusion?

Footnotes: Avoid footnotes.

Tables and illustrations: Tables are part of the text. Place them at the end of the text file.
Illustration data must be stored as separate files. Do not integrate figures into the text.
Electronically submitted b/w half-tone and color illustrations must have a final resolution of
300 dpi after scaling, line drawings one of 800-1,200 dpi.

Color IHlustrations

Online edition: Color illustrations are reproduced free of charge. In the print version, the
illustrations are reproduced in black and white. Please avoid referring to the colors in the text
and figure legends.

Print edition: Up to 6 color illustrations per page can be integrated within the text at
CHF 960.00 per page.

References

In the text identify references by Arabic numerals [in square brackets]. Material submitted for
publication but not yet accepted should be noted as ‘unpublished data’ and not be included in
the reference list. The list of references should include only those publications which are cited
in the text. Do not alphabetize; number references in the order in which they are first
mentioned in the text. The surnames of the authors followed by initials should be given. There
should be no punctuation other than a comma to separate the authors. Preferably, cite all
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authors. Abbreviate journal names according to the Index Medicus system. Also see
International Committee of Medical Journal Editors: Uniform requirements for manuscripts
submitted to biomedical journals (www.icmje.org).
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Reference Management Software: Use of EndNote is recommended for easy management and
formatting of citations and reference lists.

Digital Object Identifier (DOI)

S. Karger Publishers supports DOIs as unique identifiers for articles. A DOl number will be
printed on the title page of each article. DOIs can be useful in the future for identifying and
citing articles published online without volume or issue information. More information can be

found at www.doi.org

Supplementary Material

Supplementary material is restricted to additional data that are not necessary for the scientific
integrity and conclusions of the paper. Please note that all supplementary files will undergo
editorial review and should be submitted together with the original manuscript. The Editors
reserve the right to limit the scope and length of the supplementary material. Supplementary
material must meet production quality standards for Web publication without the need for any
modification or editing. In general, supplementary files should not exceed 10 MB in size. All
figures and tables should have titles and legends and all files should be supplied separately
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and named clearly. Acceptable files and formats are: Word or PDF files, Excel spreadsheets
(only if the data cannot be converted properly to a PDF file), and video files (.mov, .avi,

.mpeg).

Self-Archiving/Green Open Access

Karger permits authors to archive their pre-prints (i.e. pre-peer review) or post-prints (i.e.
accepted manuscript after peer review but before production) on their personal or their
institution’s internal website. In addition, authors may post their accepted manuscripts in
public Open Access repositories and scientific networks (e.g. ResearchGate or Mendeley) no
earlier than 12 months following publication of the final version of their article. For all self-
archiving, the posted manuscripts must:

o Be used for noncommercial purposes only
o Be linked to the final version on www.karger.com
o Include the following statement:

“This is the peer-reviewed but unedited manuscript version of the following article: [insert full
citation, e.g. Cytogenet Genome Res 2014;142:227-238 (DOI: 10.1159/000361001)]. The
final, published version is available at http://www.karger.com/?doi=[insert DOI number].’

It is the author’s responsibility to fulfill these requirements.

For papers published online first with a DOI number only, full citation details must be added
as soon as the paper is published in its final version. This is important to ensure that citations
can be credited to the article.

Manuscripts to be archived in PubMed Central due to funding requirements will be submitted
by Karger on the author’s behalf [see Funding Organizations (NIH etc.)].

For self-archiving Author's Choice™ (Gold Open Access) articles, see Author's Choice™.

Author's Choice™

Karger’s Author's Choice™ service broadens the reach of your article and gives all users
worldwide free and full access for reading, downloading and printing at www.karger.com.
The option is available for a one-time fee of CHF 3,000.00, which is a permissible cost in
grant allocation. More information can be found at www.karger.com/authors_choice.

The final, published version of the article may be posted at any time and in any repository or
on other websites, in accordance with the relevant Creative Commons license. Reposted Open
Access articles must:

o Follow the terms of the relevant Creative Commons license
o Be linked to the final version on www.karger.com
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‘The final, published version of this article is available at http://www karger.com/?doi=[insert
DOI number].’

It is the author’s responsibility to fulfill these requirements.

For papers published online first with a DOI number only, full citation details must be added
as soon as the paper is published in its final version. This is important to ensure that citations
can be credited to the article.
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The U.S. National Institutes of Health (NIH) Public Access Policy mandates that accepted,
peer-reviewed manuscripts are archived in its digital database, PubMed Central (PMC),
within 12 months of the official publication date. As a service to authors, Karger submits
NIH-funded articles to PMC on behalf of the authors immediately upon publication. The NIH
assigns a PMCID within approximately 1 month and the manuscript will appear in PMC after
a 12-month embargo. For authors making their paper Open Access through Author's
Choice™, the embargo will be overridden, thereby accelerating the accessibility of the article.
Karger also complies with other funders’ requirements (including Wellcome Trust and
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Authors should include information on their grant in the Acknowledgements section of their
papers.
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