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Resumo
As doengas cardiovasculares séo a principal causa de morte em todo o mundo, e muitas delas
podem ser prevenidas através da gestdo dos fatores comportamentais de risco. Dada a
importancia do aconselhamento nutricional para pacientes com alto risco para doencas
cardiovasculares, é fundamental obter informacbes sobre os padrdes alimentares dessa
populagdo. Avaliar a qualidade da dieta pode, portanto, auxiliar no desenvolvimento de
estratégias eficazes de prevencdo e controle de doencas. O aprimoramento das ferramentas de
coleta de informacdes é essencial para estabelecer associagdes precisas entre dieta e salde.
Pensando nisso, a “Roda da Vida”, que é uma ferramenta utilizada em processos de Coaching,
foi adaptada para uma “Teia Alimentar” com o intuito de ser uma ferramenta util para
trabalhar o aconselhamento nutricional dos pacientes. Foi observada associacgdo positiva entre
0 consumo adequado pelo autorrelato dos pacientes e a avaliacdo do nutricionista em quase
todos os seus componentes, sugerindo que possa ser uma ferramenta interessante para a
ampliacdo da consciéncia alimentar do individuo. Entretanto, pelo fato desta ser uma
ferramenta nova, seu desempenho deve ser amplamente testado. Desta forma, o objetivo desta
tese foi conhecer o desempenho da “Teia Alimentar” em avaliar a qualidade da dieta de
pacientes com alto risco cardiovascular. Nossos achados mostram que aderir a Teia Alimentar
(incremento de pelo menos 10% na autopercepcdo da qualidade da dieta), aumenta a
probabilidade de reduzir pelo menos 3% do peso em seis meses. A Teia Alimentar parece
potencializar a conscientizacdo ao fornecer dados sobre a qualidade da dieta e colocar o
paciente como protagonista, facilitando a autoavaliagdo e autoconsciéncia do comportamento
alimentar. Acreditamos que esta maior consciéncia pode ser sustentada a longo prazo, uma
vez que a Teia Alimentar envolve ativamente o paciente, aproveitando o seu conhecimento

nutricional prévio como ponto de partida.

Palavras- chave: aconselhamento nutricional; qualidade da dieta; risco cardiovascular
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Abstract
Cardiovascular diseases are the leading cause of death worldwide, and many of them can be
prevented by managing behavioral risk factors. Given the importance of nutritional counseling
for patients with cardiovascular diseases, it is essential to obtain information about the dietary
patterns of this population. Assessing diet quality can, therefore, assist in the development of
effective disease prevention and control strategies. Improving information collection tools is
essential to establish accurate associations between diet and health. With this in mind, the
“Wheel of Life”, which is a tool used in Coaching processes, was adapted into a “Wheel of
Cardiovascular Health Diet” with the aim of being a useful tool for providing nutritional
advice to patients. A positive association was observed between adequate consumption
according to patients' self-perception and the nutritionist's assessment of almost all of its
components, suggesting that it could be an interesting tool for increasing an individual's
dietary awareness. However, because this is a new tool, its performance must be extensively
tested. Therefore, the objective of this thesis was to understand the performance of the “Wheel
of Cardiovascular Health Diet” in evaluating the quality of the diet of patients at high
cardiovascular risk. Our findings show that adhering to the “Wheel of Cardiovascular Health
Diet” (increase of at least 10% in self-perception of diet quality) increases the probability of
reducing at least 3% of weight in six months. The “Wheel of Cardiovascular Health Diet”
appears to enhance awareness by providing data on the quality of the diet and placing the
patient as the protagonist, facilitating self-assessment and self-awareness of eating behavior.
We believe that this greater awareness can be sustained in the long term, since the “Wheel of
Cardiovascular Health Diet” actively involves the patient, taking advantage of their previous

nutritional knowledge as a starting point.

Keywords: nutritional counseling; diet quality; cardiovascular risk
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Doencas cardiovasculares

As doengas cardiovasculares (DCV) sé&o um grupo de doencas do corac¢ao e dos vasos
sanguineos e sdo a principal causa de morte no mundo. Em 2019, as DCV foram
responsaveis por 17,9 milhdes de mortes, representando 31% de todas as mortes em nivel
global. Destes oObitos, estima-se que 85% ocorrem devido a ataques cardiacos e acidentes
vasculares cerebrais (AVCs) (1).

Quanto aos fatores de risco para ocorréncia das DCV, alguns deles ndo séo
modificaveis (idade, sexo, heranca genética), outros sdo modificaveis, ou seja, podem ser
melhorados (tabagismo, sedentarismo, maus habitos alimentares, pressdo arterial elevada,
diabetes tipo 2, dislipidemia, obesidade) (2).

Os principais comportamentos que aumentam o risco, tanto para doencas cardiacas
quanto para AVCs, sdo o0 uso de tabaco, habitos alimentares ndo saudaveis, obesidade, falta
de atividade fisica e uso nocivo do alcool. Os efeitos dos fatores comportamentais de risco
podem se manifestar em individuos por meio de glicemia alta, pressdo arterial elevada,
hiperlipidemia, excesso de peso, os quais indicam um maior risco de desenvolvimento de
ataques cardiacos, acidentes vasculares cerebrais, insuficiéncia cardiaca e outras
complicacdes (1).

Ainda, é preciso considerar que a existéncia de multiplos fatores de risco aumenta
progressivamente o risco de DCV e de ataques cardiacos (3). Desta forma, recomenda-se
que seja calculado a estimativa de risco de DCV do individuo, ou seja, a sua probabilidade
de desenvolver um evento cardiovascular fatal durante um determinado periodo de tempo,
para a elaboracao de estratégias individualizadas (3).

Para ajudar a diagnosticar e monitorizar individuos com risco aumentado de
desenvolver DCV, foram desenvolvidos modelos de calculadoras de risco, como o SCORE
- Systematic Coronary Risk Evaluation (4), utilizado na Europa, o0 ASCVD risk -

Atherosclerotic Cardiovascular Disease (5), utilizado nos Estados Unidos, e 0 HEARTS
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calculator (6), utilizado nas Américas. O HEARTS calculator estima o risco potencial de
infarto do miocardio, acidente vascular cerebral ou morte cardiovascular em 10 anos. E uma
adaptacdo regional da Global Hearts Initiative da Organizacdo Mundial da Saude e seré
implementado nas seis regides das Américas (Andina, Caribe, Central, Norte, Sul e Tropical)
até 2025 (6).

Em 2010, a American Heart Association (AHA) propds as “Metas de Impacto
Estratégico” com o objetivo de diminuir as doencas cardiovasculares, as taxas de
mortalidade e melhorar a satde cardiovascular nos Estados Unidos até 2020. Para atingir
esses objetivos e avaliar e monitorar a salde cardiovascular da populagdo, eles
desenvolveram o conceito de “Satde Cardiovascular Ideal”, que é um escore com fatores de
estilo de vida e saude (7). A American College of Cardiology (ACC) e a AHA publicaram
uma diretriz sobre a prevencdo priméaria de doencas cardiovasculares. Eles trazem as
principais mensagens para a prevencdo dessas doencas, as quais pode-se destacar a
promocdo de um estilo de vida saudavel ao longo da vida; a abordagem de cuidados em
equipe; o consumo de uma dieta saudavel que enfatize a ingestdo de vegetais, frutas, nozes,
grdos integrais, proteina vegetal ou animal magra e peixe e minimize a ingestao de &cidos
graxos do tipo trans-insaturados, carne vermelha e processadas, carboidratos refinados e
bebidas agucaradas; o aconselhamento e restricdo calérica para adultos com excesso de peso,
para alcancar e manter a perda de peso; e a pratica de pelo menos 150 minutos por semana
de atividade fisica de intensidade moderada ou 75 minutos por semana de atividade fisica de

intensidade vigorosa (8).

Aconselhamento nutricional
O aconselhamento nutricional € uma modalidade de intervencdo voltada para a

educacgédo alimentar e nutricional, realizada de forma individual ou em grupo. Envolve
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encontros frequentes com o nutricionista e progride gradualmente através de todas as etapas
do processo até alcancar o resultado desejado. Para conduzir de forma efetiva as mudangas
necessarias nos pacientes, o nutricionista deve possuir atributos como apoio ao cliente,
habilidade de didlogo, compreensdo, capacidade de observacgdo e conhecimento técnico. O
aconselhamento nutricional é relevante e visa ajudar 0s pacientes a mudar o seu
comportamento alimentar da melhor forma possivel. O processo de aconselhamento ocorre
em fases que, juntas, levam ao objetivo final da mudanca. Embora essas etapas sejam
comuns a todos os pacientes, elas acontecem de forma diferente para cada individuo (9).

As etapas do aconselhamento sdo divididas em trés processos progressivos:
Descoberta Inicial, Exploragdo em Profundidade e Preparagéo para Acéo (9).

A fase de Descoberta Inicial é caracterizada pela formacdo de vinculo entre o
profissional e o cliente. O conselheiro deve estar atento as palavras e a¢des do cliente,
demonstrando interesse atraves de postura, expressdes faciais e contato visual. Para o
nutricionista, é essencial praticar a escuta ativa, sabendo ouvir e aceitar o paciente, criando
um ambiente propicio para a proxima etapa (9).

Na fase de Exploracdo em Profundidade, o paciente € incentivado a explorar seus
pensamentos e sentimentos sobre a mudanca, aprofundando-se nos problemas e visualizando
solucdes. O nutricionista deve encorajar o paciente a fazer suas préprias escolhas, identificar
suas necessidades, compartilhar técnicas de resolucédo de problemas, comunicar diagndsticos
e envolver o paciente em um processo de autodiagnostico (9). Diversas técnicas, como
perguntas fechadas e abertas, uso de diretivas, estimulos e escuta ativa, podem ser utilizadas
para facilitar a abordagem (9). A confianca estabelecida na fase inicial é crucial para esse
processo.

Na ultima etapa, de Preparacdo para Ac¢do, 0 paciente deve consolidar todos os
conhecimentos adquiridos, testar planos e desenvolver a¢Ges para resolver os problemas. O

nutricionista deve apoiar o paciente na busca por novos planos e encoraja-lo a sustentar essas
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novas mudancgas. Quando essas mudancgas se tornarem consistentes na vida do paciente e
forem validadas através de encontros com o nutricionista, o aconselhamento é considerado
concluido (9).

Considerando a relevancia do aconselhamento nutricional para pacientes com doengas
cronicas, a obtencdo de informagdes quanto aos padrdes alimentares nesta populagéo torna-
se importantes porque permitem identificar alimentos ou grupos alimentares que podem
contribuir para a carga da doenga atual. A epidemiologia nutricional tem se dedicado ao
estudo dos efeitos de nutrientes especificos sobre os desfechos em saude e identifica 0s
padrbes alimentares através de duas formas: a priori ou a posteriori. Na defini¢do de padrdes
“a priori” sdo propostos indices que permitem avaliar a qualidade da dieta baseada em
conceitos de nutri¢do saudavel e recomendagdes nutricionais (10; 11).

Nesse sentido, o Heathy Eating Index (HEI), tem sido um dos principais instrumentos
utilizados em pesquisas que objetivaram avaliar a qualidade da dieta de diversas populagdes.
O instrumento foi elaborado pelo Departamento de Agricultura dos Estados Unidos, com o
intuito de avaliar a qualidade da dieta da populacdo saudavel norte-americana de acordo com
as recomendacdes nutricionais. A Ultima atualizacdo da ferramenta foi realizada em 2020
(12). O Heathy Eating Index engloba 13 componentes: nove componentes de adequacao
(“total de frutas”, incluindo sucos de frutas 100% naturais; “frutas inteiras”, excluindo sucos
e extratos; “total de vegetais”; “verduras e feijoes”; “grdos integrais”; “alimentos proteicos
totais”; “frutos do mar e proteinas vegetais”; “actcares adicionados” e “gorduras
saturadas”). Cada componente normalmente recebe uma pontuagdo maxima de 10 pontos;
para componentes divididos em dois (ex. Frutas Totais e Frutas Inteiras), cada
subcomponente recebe cinco pontos. Ao final, a pontuacéo total do Heathy Eating Index
varia de zero a 100. Mais recentemente, Cacau e colaboradores (13) desenvolveram e
validaram um indice baseado nas Metas Dietéticas da AHA e o escore de dieta saudavel para

defini¢do de saude cardiovascular. O Cardiovascular Health Diet Index foi baseado nessas
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recomendacgdes, com algumas adaptacBes para se adequar a cultura alimentar brasileira, e
inclusdo dos componentes baseados em evidéncias cientificas quanto a protecdo (produtos
lacteos) ou risco (carne vermelha e alimentos ultraprocessados) de doenca cardiovascular e
outros desfechos, como DM2.

Porém, para conhecer a qualidade da dieta do individuo a partir destes indices, é
preciso aplicar algum instrumento que avalie o consumo alimentar, tais como o0 Questionario
de Frequéncia Alimentar, Recordatério Alimentar ou Registro Dietético (14). Ainda, a
transformac&o da informacao dos inquéritos alimentares para uma posterior interpretacao da
qualidade da dieta é comumente feita por um nutricionista ou estudante de nutricdo
previamente treinado e acabam omitindo a participagdo do paciente neste processo.

Considerando o pressuposto de que o paciente deve estar no centro do cuidado e das
decisOes relacionadas ao processo de mudanca de estilo de vida (15), existe uma modalidade
profissional denominada de Coach, que auxilia o individuo a atingir um objetivo, seja na
vida pessoal ou profissional, a partir de treinamento e orientacdo e que dentro da sua
metodologia, proporciona consciéncia e autoconhecimento. Esta temética é baseada na ideia
de que ha varios aspectos que o individuo desconhece em si mesmo e que sé € capaz de
reconhecer com a aquisi¢do de novas competéncias obtidas durante o processo de Coaching
(16). O coaching estd sendo cada vez mais reconhecido como um dos métodos de
desenvolvimento pessoal mais satisfatérios e eficientes para alcancar objetivos pessoais e/ou
profissionais e aplica-se a cada vez a um nimero mais diversificado de areas profissionais.
Uma das etapas da metodologia do Coaching é a identificacao da situacao atual do cliente e,
para isso, existem algumas ferramentas utilizadas durante o processo, entre elas, a “Roda da
Vida”. Este instrumento tem a forma de um circulo e ¢ dividido em fatias onde cada uma
representa a satisfacdo que o cliente sente em determinada area da vida e, em cada fatia, ha

uma escala numeral, simbolizando o quéo satisfeito o cliente esta naquela area (16).
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Este instrumento poderia ser utilizado na educacdo alimentar, uma vez que coloca o
paciente/cliente como principal ator no processo a partir do autoconhecimento do seu
comportamento alimentar. Pensando nisso, a “Roda da Vida” foi adaptada para uma “Teia
Alimentar” (Figura 1) pelo nosso grupo de pesquisa e colaboradores com o intuito de ter
uma ferramenta para trabalhar o aconselhamento nutricional dos pacientes. A Teia Alimentar
é composta por onze grupos alimentares: carne vermelha, peixes, sementes/nozes, frutas,
verduras e legumes, ultraprocessados, laticinios, embutidos, leguminosas, gréos integrais e
bebidas agucaradas. Para cada grupo hé indicacdo de quantidade e frequéncia recomendada
de consumo, baseado nas recomendacdes nutricionais do Cardiovascular Health Diet Index
(13). A seguinte pergunta ¢ feita ao paciente: “Vocé ja refletiu sobre a sua alimentagdo?
Assinale na teia qual “nota” vocé daria para cada habito destacado.” Entdo, o paciente, a
partir da propria percepgao, pode atribuir: “excelente” quando consome constantemente a
por¢do recomendada; “muito bom” ou “bom” quando consome frequentemente a por¢ao
recomendada; “ruim” quando raramente consome a por¢ao recomendada; e “péssimo”

quando esta longe de consumir a por¢do recomendada.
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Figura 1. Teia Alimentar

Recentemente foi observada associa¢do positiva entre o consumo adequado pelo
autorrelato dos pacientes e a avaliagdo do nutricionista em quase todos 0s componentes da
Teia Alimentar, sugerindo que possa ser uma ferramenta interessante para a ampliacéo da
consciéncia alimentar por parte do individuo a partir da autopercepc¢do da qualidade da sua
dieta [17]. No entanto, esta € uma ferramenta nova e seu desempenho deve ser amplamente
testado.

Os sistemas de salde e os paises precisam se concentrar em fornecer intervengdes
eficazes previnem e controlam o Diabetes Mellitus (DM) e a Hipertensdo (HAS), além das
que diminuem a obesidade e o colesterol alto, melhoram a qualidade da dieta e a atividade
fisica, reduzem o uso excessivo de tabaco e alcool (18). O Ministério da Satde vem adotando

estratégias e agdes a fim de investir na prevencdo dessas doencas, ndo so pela qualidade de
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vida dos individuos como também para evitar hospitalizacBes e consequentemente, 0s
gastos. Um exemplo, é o Programa Nacional de Atencdo a Hipertensdo Arterial e Diabetes
Mellitus (Programa HIPERDIA), que foi constituido em 2001 com a criagdo do Plano de
Reorganizagdo da Atencéo a Hipertensdo Arterial e Diabetes Mellitus com o objetivo de
estabelecer a organizacao da assisténcia, prevenir e promover a salde, com a vinculacéo dos
usuarios a rede, a implementacdo de programa de educacdo permanente em hipertenséo,
diabetes e demais fatores de risco para doencas cardiovasculares (19).

Além disso, em 2009 foi criado o Programa de Apoio ao Desenvolvimento
Institucional do Sistema Unico de Sadde (PROADI-SUS) que é uma alianca entre seis
hospitais de referéncia no Brasil e 0 Ministério da Saude. O propoésito desse programa é
apoiar e aprimorar o SUS por meio de projetos de capacitacdo de recursos humanos,
pesquisa, avaliagdo e incorporagdo de tecnologias, gestdo e assisténcia especializada
demandados pelo Ministério da Saude. Nesse sentido, foram desenvolvidos os ensaios
clinicos “Efetividade de uma estratégia Nutricional para controle GLICémico em
participantes com diabetes mellitus tipo 2 usuarios do Sistema Unico de Sadde (SUS): estudo
NUGLIC” e “Efetividade de uma estratégia NUtricional para controle PRESSorico em
participantes com hipertenséo arterial sistémica usuarios do Sistema Unico de Sadde (SUS):
estudo NUPRESS”, que tém como objetivo avaliar a efetividade de uma estratégia
nutricional para o controle glicémico e pressérico em pacientes com DM2 e/ou HAS usuérios
do SUS a fim de minimizar os gastos do sistema publico de saude (20).

Ambos sdo randomizados, abertos e multicéntricos. Os pacientes alocados para o
grupo controle receberam prescri¢édo dietética individualizada de acordo com o recomendado
pelas diretrizes. O aconselhamento nutricional no grupo intervencéo foi realizado com base
na qualidade da dieta, no Guia Alimentar para a Populagdo Brasileira, em conceitos de
terapia comportamental e mindfulness, nos alvos metabolicos a serem atingidos e em um

estilo de vida saudavel. Toda a orientacdo dietética foi baseada em metas factiveis
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construidas em conjunto (paciente e nutricionista). Os participantes foram acompanhados
por um periodo de seis meses. Ambos 0s ensaios clinicos tiveram seu inicio em 2019, e

terminaram em 2021, ou seja uma parte ocorreu durante a pandemia COVID-19.

Justificativa e hipOtese de pesquisa

A associacgéo entre componentes na dieta e o desenvolvimento de enfermidades tem
sido cada vez mais estabelecida em estudos epidemioldgicos. A avaliacdo da qualidade
alimentar pode contribuir para o planejamento de estratégias de prevencdo e controle de
doencas. Portanto, o aperfeicoamento das ferramentas de coleta de informaces é crucial para
a determinacdo de associacdes precisas entre dieta e salde-enfermidade (21).

O Heathy Eating Index (HEI), instrumento mais amplamente utilizado, validado e
que apresenta um bom desempenho, exige que o preenchimento seja realizado pelo
nutricionista a partir dos dados obtidos no inquérito alimentar (22; 23). Sendo assim, 0
instrumento inviabiliza que o paciente identifique, através da prdpria percepg¢do, seu padrao
alimentar. A “Roda da Vida” (24), utilizada em processos de Coaching, € um instrumento que
permite uma autoavaliacdo da situacéo pessoal e/ou profissional nos itens dispostos. Entdo, a
“Roda da Vida” foi adaptada para uma “Teia Alimentar” com o objetivo de trabalhar o
aconselhamento nutricional dos pacientes. Foi observada associagédo positiva entre 0 consumo
adequado pelo autorrelato dos pacientes e a avaliagcdo do nutricionista em quase todos 0s seus
componentes, sugerindo que possa ser uma ferramenta interessante para a ampliagdo da
consciéncia alimentar do individuo (17). Entretanto, pelo fato desta ser uma ferramenta nova,
seu desempenho deve ser testado.

Desta forma, o intuito do presente trabalho € continuar aprofundando o estudo de
avaliagdo de desempenho da Teia Alimentar, afinal, o instrumento pode ser preenchido pelo

proprio paciente durante consulta com auxilio do nutricionista, permite a visualizacao (a partir
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de imagens) dos grupos alimentares e possivelmente promove a reflexdo do individuo acerca

dos seus hébitos dietéticos (autoconhecimento do comportamento alimentar).

Objetivos

Objetivo geral

Conhecer o desempenho da “Teia Alimentar” em avaliar a qualidade da dieta e

desfechos de salde de pacientes com alto risco cardiovascular.

Objetivos especificos

- Comparar o desempenho da “Teia Alimentar” em avaliar a qualidade da dieta quando
comparada ao Heathy Eating Index (padrdo de referéncia relativo).

- Avaliar a possivel associacdo entre a melhora da qualidade da dieta avaliada a partir
da teia alimentar com parametros metabdlicos e obtencdo de alvos terapéuticos (peso
corporal, controle glicémico, valores pressoricos e perfil lipidico).

- Avaliar a possivel associacdo entre a qualidade da dieta avaliada a partir do Heathy
Eating Index com os alvos terapéuticos (peso corporal, controle glicémico, valores

pressoricos e perfil lipidico)
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Abstract

Objective: The Wheel of Cardiovascular Health Diet was recently elaborated based on current
nutritional recommendations for healthy eating and was made for person-centered nutritional
counseling, thus it may be an interesting tool to improve food awareness. However, its validity
is yet to be tested. We hypothesized that the self-perception of patients diagnosed with chronic
diseases, evaluated by the Wheel of Cardiovascular Health Diet, is satisfactory in assessing the
quality of their diets, compared with the Healthy Eating Index-2020.

Methods: This is a cross-sectional analysis of adults with uncontrolled hypertension or type 2
diabetes. The patients answered the Wheel of Cardiovascular Health Diet, and then, based on
the food frequency questionnaire, we analyzed the Healthy Eating Index-2020.

Results: A total of 330 patients were included in the study: 91.5% had hypertension, 58.5%
had type 2 diabetes, and the median age was 58 (50-65) years. The mean difference observed
between the percentage of the graphic area assessed by the patients’ self-perception from the
Wheel of Cardiovascular Health Diet and Healthy Eating Index-2020 was —10.0% (95%CI
—35.3 to 15.3), and a moderate correlation was observed. Linear Regression models showed

that a 10-point increase in patients’ self-perception in the Wheel of Cardiovascular Health Diet

is associated with a 2.9% increase (95%CI 2.08 to 3.70) in the diet quality by the Healthy
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Eating Index-2020 and is associated with lower BMI values: B = -0.42kg/m? (95%CI -0.83
t0 -0.01).

Conclusion: The Wheel of Cardiovascular Health Diet performed satisfactorily regarding
validity and reliability by BMI and was associated with higher overall dietary quality, with the
Healthy Eating Index-2020 as a relative reference.

Keywords: Diet Quality; Diabetes Mellitus, Type 2; Hypertension; Self Care

Introduction

Cardiovascular diseases are heart and circulatory system disorders. Their prevalence
and mortality cases worldwide, within a 1-year period, have been 422.7 million and 17.9
million, respectively [1,2]. Hypertension and type 2 diabetes (T2DM) are major risk factors for
the development of cardiovascular diseases [3]. Current recommendations for preventing
cardiovascular diseases are the cessation of tobacco use, regular physical activity, reduction of
salt intake, avoiding harmful use of alcohol, and eating more fruits and vegetables [1].
Nutritional counseling is relevant and aims to help patients change their eating behavior in the
best possible way. The counseling process takes place in phases that, together, lead to the final
objective of the change. Although these steps are common to all patients, they happen
differently for each individual [3]. International Guidelines [3,5] have numerous methods to
reduce cardiovascular disease risk profiles with strong consensus regarding lifestyle behavior
[6]. Primary prevention is an important priority for all health policy makers and it should be
person-centered as this type of care respects and is responsive to individual preferences, needs,
and values. It ensures that the person’s priorities guide all decision-making [7].

Thus, dietary indexes have been recommended to monitor adherence to nutritional
recommendations among individuals and populations [1]. Several instruments are available to

evaluate diet quality, among which the Healthy Eating Index-2020 [9,10] stands out, since it
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considers the consumption of food groups and specific nutrients [11]. However, these
instruments have a limitation: they are only used and interpreted by the nutritionist or health
professional, and no instrument is planned for the patient [12]. In this regard, a tool used in
coaching processes called “Wheel of Life” allows for a self-assessment of the personal or
professional situation [13].

Recently, our group adapted a “Wheel of Life” to a “Wheel of Cardiovascular Health
Diet” [14] aiming to work on nutritional counseling for patients and increase their awareness on
their diet. The Wheel of Cardiovascular Health Diet may be an interesting tool to increase
patients’ awareness of their diet in nutritional counseling [14]. However, its performance as an
instrument for diet quality self-assessment needs to be tested. This work is the second of a series
of manuscripts that aims to evaluate the performance of a new tool for patient’s self-perception
about their diet quality. This is a tool that may help in nutritional counseling for patients, since it
provides data on diet quality and places the patient at the center of care. In fact, a positive
association was observed between adequate consumption from patients’ self-report and the
nutritionist’s assessment in almost all components of the Wheel of Cardiovascular Health Diet
[14], suggesting that it may be an interesting tool to improve food awareness. In this context, this
article proposes to evaluate the concurrent validity of the Wheel of Cardiovascular Health Diet
to assess diet quality, using the Healthy Eating Index-2020 as a reference standard. The
hypothesis of this study is that the self-perception of patients diagnosed with T2DM and/or
hypertension, evaluated by the Wheel of Cardiovascular Health Diet, can perform satisfactorily
in assessing the quality of their diets, measured by the Healthy Eating Index-2020 (relative

reference) and, therefore, can be used in patient-centered strategies for behavior change.
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Materials and Methods

Study population

This is a cross-sectional study that analyzes the baseline data from the “Effectiveness of
a Nutritional Strategy for glycemic control in patients with type 2 diabetes mellitus users of a
Public Health System: NUGLIC study” and “Effectiveness of a Nutritional Strategy for blood
pressure control in patients with hypertension users of a Public Health System: NUPRESS
study” studies, which are randomized, multicenter, parallel clinical trials (NCT03793855 and
NCTO03793881). The baseline data were collected from different Brazilian regions from 2019 to
2021. This study was approved by the Research Ethics Committee of the institution (ID: 2019-
0644) and written informed consent was obtained from all patients before participation.

This study included adults with a previous medical diagnosis of hypertension or type 2
diabetes mellitus (T2DM), with blood pressure or glycated hemoglobin (HbA1C) off target
according to Guidelines of the American Heart Association [5], and American Diabetes
Association [3], respectively in the screening period, and who did not receive dietary
counseling from a nutritionist for at least six months before the study. Patients with type 1
diabetes, gestational diabetes, latent autoimmune diabetes of adults, or HbA1C > 12% were
excluded. Other exclusion criteria included: patients with resistant or secondary hypertension
diagnosis; severe neuropathy; chronic kidney diseases defined by glomerular filtration rate < 60
mL/min/1.73m?2 for more than three months; diagnosis of cancer or life expectancy inferior to
six months; autoimmune diseases; gastroparesis; pregnancy/lactation; body mass index (BMlI)
>40kg/m?; cognitive, neurological, or psychiatric conditions; chemical dependency or
alcoholism; episodes of Acute Coronary Syndrome in the last 60 days; wheelchair users; and
chronic steroid or antipsychotics users.

Sample size calculation: since the Wheel of Cardiovascular Health Diet is a new tool,

no previous studies estimated the sample size calculation. However, our group observed that
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patients with low diet quality (assessed using the HEI-2010) had a 2.92 prevalence ratio (95%
CI) for glycated hemoglobin outside the target range [15]. Thus, considering the proportion of
66% of patients with type 2 diabetes with low diet quality and off-target for glycemic control
observed in a previous study [15], a type | error of 5% and type Il error of 20%, and 20% losses
(due to implausible food consumption information), the sample size required was a total of 178

subjects. Sample size was estimated using the WinPepi program, version 11.65.

Clinical and anthropometric characteristics

The patients were subjected to clinical, laboratory, and lifestyle assessments.
Information about comorbidities and medication use was collected from their electronic
medical records during the medical visits on the closest dates to nutritional assessment.
Socioeconomic status was evaluated using the Brazilian Criteria for Economic Classification
[16], which considers the household characteristics (presence and quantity of given items in the
residence), householder’s education level, and access to public utility services, and classifies
participants from the highest to lowest economic classes: Al, B1, B2, C1, C2, and D/E. The
patients were classified as low-income if their socioeconomic strata were C1, C2, or D/E.

Sitting blood pressure was measured thrice after a 5-minute rest using a digital
sphygmomanometer (Omron HEM-705CP) [17]. A trained research team obtained the
following anthropometric measurements: weight, with patients being barefoot and wearing
light clothing; height; and waist circumference (measured at the midpoint between the lowest
rib margin and the iliac crest) [18]. Waist circumference cut-off points were defined as 80 cm
for women and 94 cm for men, according to International Diabetes Federation criteria [19]. The

BMI was calculated as weight (kg)/height (m)?2 and classified according to age [20;21].



37

Laboratory Measurements

Blood samples were obtained after a 12-hour fast. The plasma glucose was determined
by the enzymatic colorimetric method (Roche Diagnostic) [22]. The HbAL1C was measured by
high-performance liquid chromatography [23] in a Variant Il Turbo System. The enzymatic
colorimetric method measured serum values of total cholesterol, high-density lipoprotein
(HDL) cholesterol, and triglyceride levels [24]. Low-density lipoprotein (LDL) cholesterol was
estimated only in patients with triglyceride values < 400 mg/dL, using the Friedewald equation
(LDL = total cholesterol — HDL — triglycerides/5) [25]. Serum creatinine was measured by the
Jaffé method [26]. The glomerular filtration rate was estimated by the Chronic Kidney Disease

Epidemiology Collaboration Calculator [27].

Dietary assessment

Test index: Patient’s self-perception by the Wheel of Cardiovascular Health Diet

Patient’s evaluation of diet quality was obtained from showing the Wheel of
Cardiovascular Health Diet (Supplemental Figure 1) image and the respective
recommendation for consumption of the portions. The wheel comprises 11 food groups: red
meat, fish, seeds/nuts, fruits, vegetables, ultra-processed foods, dairy, processed meat, beans,
whole grains, and sugar-sweetened beverages [14]. Each group has an indication for its ideal
consumption frequency and amount, based on the nutritional recommendations of the
Cardiovascular Health Diet Index [28]. The wheel allows the patient to assess the quality of
their own diets: they can attribute “excellent” when they are constantly consuming the
recommended portion; “very good” or “good” when they are frequently consuming the
recommended portion; “poor” when they are rarely consuming the recommended portion; and
“very poor” when they are far from consuming the recommended portion.

Relative reference standard: Healthy Eating Index-2020
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Food intake information was obtained from a quantitative Food Frequency
Questionnaire (FFQ) [29], which contains 62 items with 11 food groups. A series of images
with the average food portion was used to help patients select serving sizes. The FFQ was
applied by a previously trained research team (nutritionists or trainees). Reported intake was
converted into daily consumption and the nutritional composition was estimated using
information from the Tabela Brasileira de Composi¢éo de Alimentos — TACO (Brazilian Food
Composition Table) [30], the United States Department of Agriculture Food Composition
Database [31], and nutrition fact labels. Those participants who reported an energy intake lower
than the first percentile (576 kcal/d; n = 3) or higher than the 99th percentile (5,456 kcal/d; n =
3) were excluded from the analyses, due to the risk of implausible dietary information.

The latest version of the Healthy Eating Index (HEI-2020), used in this study, includes
13 components [9]: nine adequacy components (“total fruits,” including fresh fruit juices;

99, ¢ 99, ¢

“whole fruits,” excluding juices and extracts; “total vegetables”; “greens and beans”; “whole

99, ¢ 99, ¢

grains”; “dairy”; “total protein foods”; “seafood and plant-based proteins”; and “fatty acids”)
and four moderation components (“refined grains”; “sodium”; “added sugars”; and “‘saturated
fats”). To each component, a maximum of 10 points are attributed, and, for components divided
into two (e.g., total fruits and whole fruits), each subcomponent is allocated 5 points. The
standards allow for the application of points for each component so that the total HEI score can

range from zero to 100. Diet quality values higher than 75% of the Healthy Eating Index-2020

total were classified as high-quality diets [10,11].

Statistical analyses
The normality of the variables was assessed using the Shapiro-Wilk test. Continuous
variables were expressed as mean + standard deviation or median with interquartile range

(IQR), and categorical variables were described as absolute and relative frequencies (%). All
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data analyses were performed in PASW Statistics 18.0 (SPSS Inc., Chicago, IL), and a p-value
< 0.05 (two-tailed) was considered statistically significant.

The Wheel of Cardiovascular Health Diet and the Healthy Eating Index-2020 were put
into graphs according to Krebs-Smith et al. who suggest evaluating the overall diet quality
using a radar chart [9], and Supplemental File (page 2 and Figures S2-S6) shows a detailed
description and an example of the chart. Briefly, each chart represents a circle and each scoring
item has a radius of 1 cm.

The area of a circle graph is “m  circle radius?,” and in the Wheel of Cardiovascular
Health Diet, the circle radius = 5, considering that it shows 5-score items. Thus, the area of the
graph was calculated as “3.14 x 52=78.5.” Then the area of each group and each item score
gap was identified. To determine each person’s score, items that were not fully scored from the
total area were excluded. There are 11 food groups: the area corresponding to each group was
calculated (78.5/11 = 7.14) and then divided by 5 (the maximum value that can be scored), and
the result was the area of each sub-item score gap of the food group (7.14/5 = 1.43). If the
participant scored 5 for a group, for example, the area they filled in for that group would be 5 x
1.43 (area of each sub-item). Finally, cross-multiplication was used to find the percentage of
the filled area in the graph (for example, 57.2 x 100/78.5 = 72.86%, considering the total area
as 57.2).

The same calculation was applied for the graphic area of the Healthy Eating Index-
2020: the circle radius = 10, considering that there are items scored 10 points. Thus, the area of
the graph was calculated as “3.14 x 102 = 254.34.” Then the area of each group and each item
score gap was identified. To determine each person’s score, items that were not fully scored
from the total area were excluded. There are 13 food groups: the area corresponding to each
group was calculated (254.34/13 = 19.6); then divided by 10 (the maximum value that can be

scored), and the result was the area of each sub-item score gap of the food group (19.6/10 =



40

1.96). If the participant scored 7.35 for a group, for example, the area they filled in for that
group would be 7.35 x 1.96 (area of each sub-item). Finally, to find the percentage of the filled
area in the graph, cross-multiplication was used (for example, 157 x 100/254.34 = 61.72%,
considering the total area as 157).

Validity and Reliability of the Wheel of Cardiovascular Health Diet

The performance of the Wheel of Cardiovascular Health Diet was measured using
strategies for assessing construct validity and reliability, as proposed by Reedy et al. [11]. The
validity of the Wheel of Cardiovascular Health Diet was also verified by relating it to overall
dietary quality evaluated by the Healthy Eating Index-2020 as a relative reference standard
[9,10].

Internal Reliability

To evaluate reliability regarding internal consistency of the Wheel of Cardiovascular
Health Diet, the item-item correlation among the 11 components was evaluated to better
understand the relationships among them. Cronbach’s alpha coefficient was used to assess
internal reliability; this statistic estimates the average of the correlations among all possible
combinations [32].

Construct Validity

Construct validity evaluates how satisfactory an index measures what it should measure
[11]. Thus, to assess the construct validity of the Wheel of Cardiovascular Health Diet, the
item-item correlation among the 11 components was used, also principal component analysis
(PCA) was used to verify whether the score structure had another factor that explained the data
variability. In the PCA analysis, the correlation matrix was obtained using varimax rotation,
and only eigenvalues > 1 were used to determine the number of factors [33]. The Scree test was
used as an auxiliary method, since it showed the variation of each of the main components or

factors [34].
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Criterion Validity

Criterion validity (concordance) was evaluated by the Spearman’s correlation
coefficient between the total graphic area of patients’ self-perception from the Wheel of
Cardiovascular Health Diet and the Healthy Eating Index-2020, used as a relative reference. An
analysis of concordance for the total graphic area was performed using the Bland-Altman plot
method, which evaluates the mean difference between the two tools and considers the
variability in these differences among individuals [35]. Linear regression models were used to
investigate a possible association between a 10-point increase in patients’ self-perception from
the Wheel of Cardiovascular Health Diet and the variability of diet quality by the Healthy
Eating Index-2020, as the dependent variable, after adjusting for possible confounders, selected
according to clinical relevance or significance on univariate analysis.

A receiver operator characteristic (ROC) curve was constructed to evaluate the accuracy
of patients’ self-perceived diet quality in the Wheel of Cardiovascular Health Diet for a high-
quality diet according to the Healthy Eating Index-2020 (values higher than 75%). A cutoff in
the patients’ self-perception in the Wheel of Cardiovascular Health Diet graphic area was
established based on the balance between sensitivity, specificity, and positive predictive values
(prioritizing positive predictive values). Models of logistic regression were used to investigate a
possible association between patients’ self-perceived diet quality in the Wheel of
Cardiovascular Health Diet and high-quality diet according to the Healthy Eating Index-2020
[9-11] (dependent variable), after adjusting for variable confounders chosen according to
univariate analyses or clinical relevance.

Predictive Validity

Patients were divided into two groups according to the overall self-perceived diet
quality cutoff in the Wheel of Cardiovascular Health Diet graphic area, and the characteristics

of these groups were compared using the Chi-Square test or the Mann-Whitney U-test, as
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appropriate. Linear regression models were used to investigate a possible association between a
patients’ self-perception in the Wheel of Cardiovascular Health Diet (10-point increase and
high quality) and BMI, as the dependent variable. Analyses were performed with BMI (crude)
and adjusted for possible confounders, selected according to clinical relevance or significance

on univariate analysis.

Results

A total of 330 patients were included in the study: with a median age of 58 (50-65)
years; mostly females (64.8%); 21.5% were classified as low income; 6.4% were smokers;
54.8% presented a sedentary lifestyle; 91.5% had hypertension; 58.5% had a T2DM diagnosis;
and 70.8% presented a 10-year high/very high risk of cardiovascular (CVD) events according
to the HEARTS calculator. The filling area of the graph that assessed diet quality had a median
of 61.9% (52.8-71.0%) for the patients’ self-perception in the Wheel of Cardiovascular Health
Diet and a median of 72.4% (64.3—78.1%) for the Healthy Eating Index-2020. The performance
results of the Cardiovascular Health Wheel Diet and the strategies used to assess their validity
(internal reliability, construct validity, criterion validity, and predictive validity) are described
below.

Internal Reliability

Cronbach’s alpha value was 0.71. All correlations between the components were
generally low to moderate, and Supplemental Table 1 (S1) shows the inter-item correlation
matrix. Higher correlations were found between processed meat and ultra-processed food
(0.43), whole grains and seed and nuts (0.40), and fruits and vegetables (0.39).

Construct Validity

The principal component analysis (PCA) revealed several factors that explain the

variability of the Wheel of Cardiovascular Health Diet. The Scree plot illustrated that no single
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linear combination of the 11 components of the Wheel of Cardiovascular Health Diet was
responsible for a significant proportion of data covariance. Supplemental Figure 7 shows two
factors with an eigenvalue > 1, and that the line seems to stagnate after the third factor.

Criterion Validity

The validity of the diet quality assessment was evaluated considering the Healthy
Eating Index-2020 as a relative reference. Figure 1A indicates the agreement between the total
graphic area of patients’ self-perception in the Wheel of Cardiovascular Health Diet, with the
Healthy Eating Index-2020 evaluated by the Bland-Altman plot method. The mean difference
(agreement range) observed between the percentage of the graphic area assessed by the
patients’ self-perception and the Healthy Eating Index-2020 was —10.0% (95%CI —35.3 to
15.3). A moderate correlation (a = 0.386; p < 0.0001) was observed between the total graphic
area of patients’ self-perception in the Wheel of Cardiovascular Health Diet and the Healthy
Eating Index-2020, as shown in the dispersion plot (Figure 1B). Linear Regression models
showed that a 10-point increase in the patients’ self-perception in the Wheel of Cardiovascular
Health Diet is associated with a 2.9% variability (95%CI 2.08 to 3.70; p < 0.0001) of diet
quality by the Healthy Eating Index-2020, after being adjusted for age, sex, sedentary lifestyle,
smoking, BMI, and total energy intake.

In total, 125 patients (37.8% of the total) had diet quality values higher than 75% in the
Healthy Eating Index-2020, thus having a high-quality diet [10,11]. Considering this aspect as
an outcome (relative standard reference), the area under the ROC curve to patients’ self-
perception in the Wheel of Cardiovascular Health Diet was calculated [0.68 (95%CI 0.62 to
0.74); p < 0.001]. The 70% cutoff to patients’ self-perception in the Wheel of Cardiovascular
Health Diet showed 36.8% sensitivity, 82.0% specificity, and 55.2% PPV to discriminate
higher diet quality from the Healthy Eating Index-2020. Patients with self-perception higher

than 70% in the Wheel of Cardiovascular Health Diet had a 2.32 times chance (95%CI 1.33 to
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4.02; p < 0.001) of having a high-quality diet according to the Healthy Eating Index-2020, after
adjusted for age, sex, low income, sedentary lifestyle, BMI, and 10-year risk of CVD event
rates in logistic regression models. A 10-point increase in patients’ self-perceived diet quality
was associated with a 1.63 times chance (95%CI 1.31 to 2.02; p < 0.001) of having a high-
quality diet according to the Healthy Eating Index-2020, after adjusting for the same
confounders.

Predictive validity

The patients were divided into two groups (high and low self-perceived diet quality)
according to the patients’ overall self-perceived diet quality cutoff (> 70%) in the Wheel of
Cardiovascular Health Diet graphic area. As expected, a more significant proportion of patients
classified as having a high-quality diet by the Healthy Eating Index-2020 was observed in the
high-quality diet self-perception group than in the low-quality diet self-perception group: [46
(55.4%) vs 79 (32.0%); p < 0.001]. Table 1 shows the main clinical and metabolic
characteristics of patients according to high or low self-perceived diet quality. Patients in the
high diet quality self-perception group were older and presented a lower BMI than those with
low diet quality self-perception.

Considering a BMI cutoff according to age [19;20], a greater proportion of patients with
a eutrophic BMI was observed among the high diet quality self-perception group compared
with the low diet quality self-perception group: 24.1% of patients vs. 13.4% of patients (p =
0.021 by Chi-square test). Table 2 shows Linear Regression models: a high self-perceived diet
quality in the Wheel of Cardiovascular Health Diet is associated with BMI with variability of
—1.20 kg/m? (95%CI —2.37 to —0.03; p < 0.05), after adjusting for age, sex, low income,
sedentary lifestyle, and 10-year risk of CVD event. A 10-point increase in patients’ self-
perception in the Wheel of Cardiovascular Health Diet is associated with BMI at a variability

of —0.42 kg/m? (95%CI —0.83 to —0.01; p < 0.05), after the same adjustments.
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Discussion

In this study, we hypothesized that patients’ self-perception in the Wheel of
Cardiovascular Health Diet could appropriately assess their diet quality , when compared with
the Healthy Eating Index-2020 (relative reference). Also, we speculated if it could be used in
behavior-changing strategies for diet-related chronic diseases. The Wheel of Cardiovascular
Health Diet did perform satisfactorily regarding validity and reliability and was associated with
higher overall dietary quality using the Healthy Eating Index-2020 as a relative reference (PR =
2.32; 95%CI 1.33 to 4.02). When considering BMI values to evaluate a predictive validity, a
10-point increase in patients’ self-perception in the Wheel of Cardiovascular Health Diet is
associated with a —0.42 kg/m? decrease (95%CI —0.83 to —0.01).

The Wheel of Cardiovascular Health Diet presented a 0.71 reliability coefficient, as
assessed by internal consistency (Cronbach’s alpha), suggesting that the wheel captures an
underlying construct of overall diet quality [11]. This statistic measures the internal consistency
of an index, and values higher than 0.70 indicate accepted reliability [35], although some
authors found values from 0.22 to 0.68 in different indexes of dietary evaluation [36-40]. The
coefficient is particularly affected by whether the construct is unidimensional or
multidimensional, the heterogeneity of the sample, and the homogeneity among items [11].
Given these characteristics, the Cronbach’s alpha value found with the Wheel of
Cardiovascular Health Diet was already expected to be lower, which means that it can be
considered acceptable.

Construct validity was confirmed according to criteria established in the literature [11].
The PCA showed no evidence for a single, systematic underlying relationship among all the
Wheel of Cardiovascular Health Diet components responsible for explaining a substantial part

of the index variation, that is, no single linear combination of the 11 components explained the
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data variation. The correlations between the component scores varied from low to moderate.
These results demonstrated good construct validity in the Wheel of Cardiovascular Health Diet,
as described by other indexes in the literature [36-40].

In addition, logistic regression models showed that patients with self-perception above
70% in the Wheel of Cardiovascular Health Diet had a 2.32 chance of having a high-quality
diet according to the Healthy Eating Index-2020, as described by other authors [41] in a similar
study on a new dietary index validation that took the Healthy Eating Index-2015 as a relative
reference [41]. Our tool is a new instrument, which limits the comparison of our findings with
those of other authors, but we hope that such comparison can happen in future studies. Linear
regression models showed that a 10-point increase in patients’ self-perception in the Wheel of
Cardiovascular Health Diet is associated with lower BMI. In fact, previous epidemiologic
studies using the Healthy Eating Index-2015 or another diet quality tool observed an inverse
association between higher diet quality and BMI [42-44].

This study has some limitations and strengths. The sample was selected since they
participated in two randomized clinical trials, and therefore do not represent the general
population, this is probably why we found no difference between the metabolic markers in this
study. It has a cross-sectional design and the assessment was carried out in a single moment,
thus individuals with self-perceived adequate consumption may have made recent changes and
this consumption data may not be long-standing. Carrying out a longitudinal assessment of the
Wheel of Cardiovascular Health Diet, aiming to evaluate the influence in changing eating
behaviors and possible association with metabolic markers, is a perspective. The FFQ used in
this study has been previously constructed and validated [29] for Brazilian patients, it is a self-
report method and may be affected by memory bias. Also, it can become tiring due to its
number of items, and it contains a limited list of food, which hampers accurately measuring the

amount consumed. Despite this, the Wheel of Cardiovascular Health Diet is a unique
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instrument that assesses dietary intake by food group, not just by nutrient content. The analysis
of dietary patterns has an advantage over the analysis of isolated nutrients, which is important
for people who do not ingest isolated nutrients. People’s meals are composed of many foods
with complex nutrient combinations, thus this tool facilitates interpretation or translation of
information into diets.

The Wheel of Cardiovascular Health Diet showed good reliability and proved to be
valid for use as an instrument to assess self-perceived dietary quality by individuals with
chronic diseases. Although the steps of the counseling process are common to all patients, they
happen in a particular way for each one, and the use of the Wheel of Cardiovascular Health
Diet is expected to help with eating-behavior changes in the best possible way, considering the
relevance of nutritional counseling. Assessing whether the Wheel of Cardiovascular Health
Diet performs well in clinical trials and whether it reflects behavior changes over time would

also be interesting.

Table 1. Clinical and metabolic characteristics according to patients’ self-perceived diet

quality in the Wheel of Cardiovascular Health Diet (n = 330)

Characteristic Patients’ self-perception
Low-quality diet High-quality diet P-value
56.4 (49.1-63.7) 76.5 (72.4-80.1) -
n 247 83
High quality by HEI-2020 79 (32.0%) 46 (55.4%) <0.0017
Age, years 57 (48-64) 61 (51-67) 0.010%
Female, n (%) 155 (62.8) 59 (71.1) 0.169%
Low income, n (%) 51 (20.6) 20 (24.1) 0.804+
Smoker, n (%) 16 (6.5) 5 (6.0) 0.884F

Former smoker, n (%) 171 (69.2) 57 (68.7) 0.924%
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Sedentary lifestyle, n (%) 140 (56.7) 41 (49.4) 0.249%
Type 2 Diabetes, n (%) 142 (57.5) 51 (61.4) 0.527+
Hypertension, n (%) 228 (92.3) 74 (89.2) 0.373%
BMI, kg/m? 30.6 (27.5-34.2) 29.6 (26.9-33.0) 0.024%
Altered waist circumference, n (%) 226 (91.5) 77 (92.8) 0.714%
Plasma glucose, mg/dL 114.0 (92-168) 112.5 (93-144) 0.247%
HbAlc, % (all, n = 330) 6.6 (5.6-8.8) 7.2 (5.8-8.7) 0.266%
Total cholesterol, mg/dL 191 (159.5-231.5) 189.5 (152.5-218.5) 0.675%
HDL-cholesterol, mg/dL 49.0 (41-59) 51.0 (43-60) 0.194%
LDL-cholesterol, mg/dL 100.2 (78.4-135.8) 108.6 (73.1-129.5) 0.845%
Triglycerides, mg/dL 136.0 (99.5-206) 126.5 (87.2-181) 0.172%
Serum creatinine, mg/dL 0.90 (0.78-1.05) 0.80 (0.73-0.96) 0.081%
GFR, mL/min/1.73 m? 75.6 (63.6-88.6) 75.5 (65.9-80.0) 0.701%

Data are expressed as medians (interquartile range) or absolute numbers (percentage); {Mann-Whitney U test. TChi-
square test. *Values refer to % of the total graphic area. BMI = Body mass index. HbAlc = Glycated hemoglobin.

eGFR = Estimated glomerular filtration rate.



49

Table 2. Linear Regression Models that investigate a possible association between patients’ self-perception in Wheel of Cardiovascular

Health Diet and BMI values (as a dependent variable)

Crude Model 1 Model 2
n OR 95% CI OR 95% CI OR 95% CI
high self-perceived diet quality* 330 -1.26** -2.42;-0.11 -1.20** -2.36; -0.03 -1.20** -2.37;-0.03
10-point increase in patients’ self- 330 -0.41** -0.82; -0.02 -0.42** -0.83; -0.01 -0.42** -0.83; -0.01

perceived diet quality

*high self-perceived diet quality according to the overall diet quality cutoff (>70%) patients’ self-perception in the Wheel of Cardiovascular Health Diet graphic area
** P-value <0.05
Model 1 = adjusted for age, sex, low income, and sedentary lifestyle.

Model 2 = adjusted for Model 1 + 10-year risk of CVD event.
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Figure 1. A) Bland-Altman analysis of the differences between the mean of the total graphic area
(%) of the patients’ self-perception in the Wheel of Cardiovascular Health Diet and the Healthy
Eating Index-2020 (relative reference standard; n = 330). Solid line represents the mean value of
the difference between the Wheel of Cardiovascular Health Diet and the Healthy Eating Index-
2020. The dotted lines represent the limit of agreement, where LLC is the lower limit of
concordance and ULC is the upper limit of concordance. B) Dispersion plot of the total graphic
area (%) of the patients’ self-perception in the Wheel of Cardiovascular Health Diet and the

Healthy Eating Index-2020 (n = 330). Spearman coefficient correlation = 0.386 (p < 0.0001).
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Figure S1. Wheel of Cardiovascular Health Diet. Patients can attribute “excellent” when
they are consuming the recommended portion, and “very poor” when they are far from

consuming the recommended portion.

Calculating the graphic area

We studied alternative ways of comparing the Healthy Eating Index-2020 and the Wheel
of Cardiovascular Health Diet, a way to evaluate the agreement between the two tools globally
and not through each component. In the Healthy Eating Index-2015 paper, published by Krebs-
Smith et al., there is a proposal to build a radar chart to visualize the index score itself. We used

this proposed methodology to construct a graph for the Healthy Eating Index-2020 and the Wheel
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of Cardiovascular Health Diet. As a way of comparing the instruments, we calculated the area of
both graphs. It was considered that each graph represents a circle and that each scoring item has

a radius of 1 cm.

The value of the total area of the graph was calculated. The area of a circle graph is “m x
circle radius? ", and in the Wheel of Cardiovascular Health Diet, the circle radius = 5, considering
that there are 5 scores items. Thus, the area of the graph was calculated as “3.14 x 52 = 78.5.”
Then the area of each group and each item’s score gap was identified. To determine each person’s
score, items that were not fully scored from the total area were excluded. There are 11 food
groups: the area corresponding to each group was calculated (78.5/11 = 7.14); and then divided
by 5 (the maximum value that can be scored), and the result was the area of each sub-item score
gap of the food group (7.14/5 = 1.43). If the participant scored 5 for a group, for example, the
area they filled in for that group would be 5 x 1.43 (area of each sub-item). Finally, cross-
multiplication was used to find the percentage of the filled area in the graph (for example, 57.2
x 100/78.5 = 72.86%, considering the total graphic area as 57.2).

For the graphic area of the Healthy Eating Index-2020, the same was applied, but the

circle radius was 10, considering that there are 10 scores items.
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Figure S4. Area of each sub-item score gap of the food group, example of

vegetables group (1.43).
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Figura S5. A graphic area filled with the example of vegetables group.
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Figure S6. A graphic area of a patient with 72.86% of the Wheel of Cardiovascular

Health Diet completed.



Table S1. Correlation between Wheel of Cardiovascular Health Diet score components and each component.

Component Fruits Vegetables Fish Red meat SSB  Whole grains  Beans Seed and Processed Dairy UPF
nuts meat

Fruits -

Vegetables 0.39

Fish 0.12 0.19

Red meat 0.18 0.13 0.16

Sugar-sweetened beverages  0.30 0.25 -0.00 0.12

(SSB)

Whole grains 0.33 0.26 0.19 0.20 0.25

Beans 0.06 0.05 0.04 -0.02 0.16 0.09
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Seeds and nuts 0.27 0.30 0.26 0.08 0.22 0.40 0.02

Processed meat 0.22 0.23 -0.01 0.18 0.28 0.21 0.19 0.10

Dairy 0.19 0.18 -0.02 0.02 0.12 0.18 0.15 0.13 0.25
Ultra-processed food (UPF) 0.20 0.30 0.05 0.13 0.37 0.23 0.15 0.28 0.43 0.19

Internal Reliability: Inter-item correlation matrix.
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Figure S7. Scree plot from the principal components analysis (PCA) of the Wheel of

Cardiovascular Health Diet
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Na presente tese, analisamos o desempenho da “Teia Alimentar” na avaliacdo da
qualidade da dieta de pacientes com alto risco cardiovascular. Em nossos achados iniciais,
identificamos que a Teia Alimentar teve desempenho satisfatério quanto a validade e
confiabilidade pelo IMC e foi associada a maior qualidade geral da dieta, tendo o Healthy Eating
Index-2020 como referéncia relativa. Modelos de Regresséo Linear mostraram que um aumento
de 10% na autopercepcao dos pacientes na Teia Alimentar estd associado a um aumento de 2,9%
(1C95% 2,08 - 3,70) na qualidade da dieta pelo Healthy Eating Index-2020 e est& associada a
menores valores de IMC: B = —0,42kg/m? (IC95% —0,83; —0,01).

Nossos resultados ainda mostraram que a Teia Alimentar parece ser uma ferramenta
atraente para ampliar a consciéncia alimentar, auxiliando no aconselhamento nutricional e na
promocao de perda de peso. Modelos de regresséo logistica indicaram que uma melhoria de 10%
na autopercep¢do da qualidade da dieta foi correlacionada com um aumento de 2,31 vezes
(1C95% = 1,02-5,19) na probabilidade de atingir uma perda de peso de pelo menos 3% seis
meses ap0Os aconselhamento nutricional, com ajustes para mudancas na atividade fisica e risco
de 10 anos de eventos cardiovasculares.

A Teia Alimentar parece potencializar a conscientizacdo ao fornecer dados sobre a
qualidade da dieta e colocar o paciente como protagonista, facilitando a autoavaliacdo e
autoconsciéncia do comportamento alimentar. Acreditamos que esta maior consciéncia pode ser
sustentada a longo prazo, uma vez que a Teia Alimentar envolve ativamente o paciente,
aproveitando o seu conhecimento nutricional prévio como ponto de partida. Entretanto, esta
hipotese precisara ser testada em diferentes populacdes a partir de ensaios clinicos randomizados

bem delineados.



