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RESUMO

Ha poucos estudos recentes que avaliaram a relagdo dos indicadores clinicos antropométricos
com a gordura visceral, sobretudo com os indices derivados da circunferéncia da cintura e do
didmetro abdominal sagital, além do Indice de adiposidade Visceral (IAV) e o Produto de
Acumulagdo Lipidica (PAL) em comparagao a tomografia computadorizada (TC). Este estudo
objetivou avaliar o desempenho de indicadores clinicos antropométricos na detec¢do da
gordura visceral. Métodos: Estudo transversal composto por 200 individuos acima de 20
anos, alocados por conveniéncia para inclusdo equitativa por sexo, idade e massa corporal,
determinada pelo Indice de Massa Corporal especifico para cada grupo etario. Foi realizado
no Hospital Universitdario e na Escola de Nutricdo da Universidade Federal da Bahia.
Varidveis: Razdo Cintura Altura (RCA), Razdo cintura coxa (RCCx), Indice Didmetro
abdominal (DAS/Coxa), Indice Didmetro do abddmen altura (DAS/Altura), Indice de
Conicidade (IC), Produto de Acumulacdo Lipidica (PAL) e Indice de adiposidade Visceral
(IAV). A éarea de tecido adiposo visceral (TAV) foi quantificada pela tomografia
computadorizada (TC). Resultados: Houve alta correlagdo (r>0,70) entre a drea de TAV e a
maioria dos indicadores clinicos antropométricos (p< 0,001). A RCA, o DAS/ Altura e o IC
mostraram areas sob a curva ROC acima de 0,80. As maiores AUC do PAL e IAV foram
apresentadas pelos idosos com dreas de 0,88 e 0,83 nos homens e de 0,80 ¢ 0,71 (p< 0,05) nas
mulheres, respectivamente. Os pontos de corte do IC foram de 1,30 nos idosos, em ambos 0s
sexos, com sensibilidade = 92,0%, o PAL variou de 26,4 a 37,4 nos homens e de 40,6 a 44,0
nas mulheres e o IAV foi de 1,24 a 1,45 (sens = 76,9%) nos homens e de 1,46 a 1,84 nas
mulheres. Conclusdo: Tanto os indicadores antropométricos quanto o PAL e IAV
apresentaram elevada acurdcia na discriminagdo da obesidade visceral. Esses indicadores
mostraram melhor desempenho para estimarem a area de TAV de risco, sem necessidade de

medi-la pela tomografia computadorizada.

Palavras chaves: antropometria, tomografia computadorizada, tecido adiposo visceral,
obesidade visceral.
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ABSTRACT

There are few recent studies that evaluated the relationship of anthropometric clinical
indicators with visceral fat, especially with the indices derived from the waist circumference
(WC) and the sagittal abdominal diameter (SAD), besides the visceral adiposity index (VAI)
and the lipid accumulation production (LAP) comparing with the computed tomography (CT).
This study aimed to evaluate the performance of anthropometric clinical indicators in the
detection of visceral fat. Methods: Cross-sectional study consisting of 200 individuals older
than 20 years were randomized for convenience to equal inclusion by sex , age and body
mass, determined by Body Mass Index specific for each age group . It was conducted in the
University Hospital and the School of Nutrition of the Universidade Federal da Bahia.
Variables: Waist-to Height Ratio (WHtR), waist-to-thigh ratio (WTR) , abdominal diameter
index (ADI) Diameter Index abdomen height (SAD/Height), conicity index (C index), Lipid
Accumulation Product (LAP) and Visceral adiposity Index (VAI) . The area of visceral
adipose tissue (VAT) was quantified by computed tomography (CT). Results: There was a
high correlation (r > 0.70) between the area of VAT and most anthropometric clinical
indicators (p < 0.001). The WHtR, SAD/ Height and CI showed areas under the ROC curve
above 0.80. The highest AUC of the LAP and the VAI were presented by the elderly with
areas of 0.88 and 0.83 in men and 0.80 and 0.71 (p < 0.05), in women , respectively. The
cutoff points for CI were 1.30 in the elderly , in both sexes , with sensitivity = 92.0 % , the
LAP ranged from 26.4 to 37.4 for men and from 40.6 to 44.0 in women and VAI was from
1.24 to 1.45 (= 76.9 sens %) in men and 1.46 to 1.84 in women. Conclusion: Both
anthropometric indicators as the LAP and the VAI showed high accuracy in discriminating
visceral obesity. These indicators showed better performance in estimating the area of VAT

risk, without the need of measuring it by computed tomography.

Keys words: anthropometry, computed tomography, visceral adipose tissue, visceral obesity
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1-INTRODUCAOQO

A obesidade visceral, representada pela deposi¢do excessiva de gordura abdominal
visceral, estd associada a um maior risco de distirbios metabdlicos e de doengas cronicas.
Esta relacdo independe do grau de obesidade e € de igual magnitude para ambos os géneros,
sendo o tecido adiposo visceral o provdvel mediador. Este problema estd em ascensdo na
populacdo mundial e tem como conseqiiéncias, altas taxas de morbidade, mortalidade e

invalidez.

Para quantificar diretamente a gordura visceral utiliza-se da avaliagdo por imagem,
como a tomografia computadorizada (TC), que € considerada método “padrao-ouro” de
elevada reprodutibilidade, porém, apresenta diversas limitagdes. Desta forma, vém sendo
estudados métodos alternativos que avaliam a distribuicio de gordura abdominal, como a
antropometria, capazes de estimar a gordura visceral. A antropometria por tratar de um
importante indicador do estado nutricional e muito utilizado na prética clinica, foi o objeto

deste estudo.

Considerando a importancia da gordura visceral, a substituicdo da TC por um método
acurado, simples, de baixo custo e livre de irradiacdo torna-se necessdrio, a identificacdao

precoce dos riscos de doengas em adultos e idosos.

Este estudo transversal foi realizado no Hospital Universitario Professor Edgar Santos
(HUPES) e na Escola de Nutricdo da Universidade Federal da Bahia (UFBA), durante o
primeiro trimestre de 2009, conduzido pela equipe do Centro de Estudos e Intervencao na
Area do Envelhecimento da UFBA, em Salvador. Os individuos acima de 20 anos foram

alocados por conveniéncia para inclusdo equitativa por sexo, faixa etdria e massa corporal.

A coleta de dados foi realizada por avaliagdes clinica, antropométrica, laboratorial e por
imagem pela tomografia computadorizada (TC) de forma padronizada por uma equipe
devidamente treinada. Todos participantes receberam seus resultados para acompanhamento
e/ou tratamento, além de receber assisténcia nutricional prestada por profissionais de um dos

ambulatdrios de Nutri¢do do anexo Professor Francisco Magalhaes Netto do HUPES.
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Com os resultados obtidos foram produzidos trés artigos cientificos para a conclusdo
deste trabalho. O primeiro consiste em um artigo de revisdo intitulado “Indicadores clinicos
antropométricos na avaliacdo da obesidade visceral: uma atualiza¢cdo” com objetivo de
descrever a utilizacao clinica desses indicadores que tém sido relacionados a gordura visceral.

Este artigo serd submetido a revista cientifica Nutricion Hospitalaria.

7z

O segundo artigo € original e foi intitulado “Discriminatory power of indicators
predictors of visceral adiposity evaluated by computed tomography in elderly”, o qual foi
aceito para publicacdo na Revista Nutricion Hospitalaria. Ele aborda o poder discriminatério
de indicadores derivados da Circunferéncia da cintura e do Diametro abdominal sagital na
predicdo da gordura visceral medida pela tomografia computadorizada. O terceiro artigo
original consiste em uma andlise da acuricia de indicadores clinicos nutricionais, incluindo
novos indicadores da literatura como o Produto de acumulagdo lipidica e o Indice de
adiposidade visceral na detec¢do da gordura visceral. Foi intitulado “Evaluation of the
accuracy of anthropometric clinical indicators of visceral fat in adults and elderly individuals”

e submetido na Revista PLOS ONE, encontra-se em revisao por editores e revisores.

Além desses houve outras produgdes cientificas entre 2010 e 2014 oriundas do mesmo
projeto como artigos cientificos, orientacdo em Pés graduagdo, apresentacdo de resumos em
forma de pdster e temas livres orais, tanto em eventos nacionais quanto internacionais, os
quais alguns receberam destaque e prémio de melhor trabalho, conforme descrito ao final

desta tese.

Ainda sdo apresentadas ao final deste trabalho as conclusodes, consideragdes finais e

perspectivas futuras com base nos resultados encontrados no presente estudo.
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2-OBJETIVOS

GERAL:

e Avaliar o desempenho de métodos preditores de gordura visceral em adultos e idosos.

ESPECIFICOS:
Em adultos e idosos:

e Descrever a utilizacio de indicadores clinicos antropométricos que t€m sido
relacionados a gordura visceral

e Avaliar o poder discriminatério dos indicadores antropométricos derivados da
circunferéncia da cintura e do didmetro abdominal sagital para a deteccao de excesso
da drea de tecido adiposo visceral

e Determinar a acurdcia dos indicadores clinicos antropométricos para a detec¢do de

obesidade visceral
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3-RESULTADOS

3.1-Artigo n® 1

Indicadores clinicos antropométricos na avaliacao da obesidade visceral: uma
atualizacao

A ser submetido a revista Nutricién Hospitalaria




18

INDICADORES CLINICOS ANTROPOMETRICOS NA AVALIACAO DA
OBESIDADE VISCERAL: UMA ATUALIZACAO.

RESUMO

A obesidade visceral estd associada a um risco maior de distirbios metabdlicos e ocorréncia
de doencas cronicas. A quantificagdo da gordura visceral torna-se necessdria e vantajosa na
pratica clinica, sobretudo por métodos acurados e precisos em substituicdo aos métodos por
imagem, como a tomografia computadorizada (TC). O objetivo desta revisdo é descrever a
utilizacdo de indicadores clinicos antropométricos que t€m sido relacionados a gordura
visceral. A selecdo dos artigos foi feita no Scopus, Scielo, Lilacs, periddicos Capes,
Pubmed/Medline e Google Académico, no periodo entre 2007 e 2013. Indicadores clinicos
antropométricos como circunferéncia da cintura (CC), Razdo cintura altura (RCA), Razao
cintura coxa (RCCx), Diametro abdominal sagital (DAS), Diametro abdominal altura
(DAS/ALT), Indice Didmetro abdominal (IDA), Indice conicidade (IC), Indice de adiposidade
visceral (IAV) e o Produto de acumulacdo lipidica (PAL) foram investigados quanto sua
relacdo com o tecido adiposo visceral medido pela TC. Observou-se que hd poucos estudos
recentes que avaliaram essa relagdo, sobretudo com os indices derivados da CC e do DAS,
além do PAL e o IAV. A maioria dos estudos investigou a relagdo desses indicadores com
doencas consequentes da obesidade visceral. Contudo, este estudo mostrou que os indicadores
clinicos antropométricos sdao acurados na estimativa da obesidade visceral, faceis de utilizar e
apresentam baixo custo possibilitando uma avaliac¢ao clinica nutricional capaz de intervir mais
precoce e efetivamente na prevencao e/ou tratamento desta obesidade.

Palavras chaves: antropometria, tomografia computadorizada, tecido adiposo visceral,
obesidade visceral.

ABSTRACT

Visceral obesity is associated with an increased risk of metabolic disorders and occurrence of
chronic diseases. The quantification of the visceral fat becomes necessary and advantageous
in clinical practice, especially through accurate and precise methods in replacement of
imaging methods as computed tomography (CT). The aim of this review is to present the use
of anthropometric indicators that have been linked to visceral fat. The selection of items was
taken in from Scopus, Scielo, Lilacs, CAPES journals, PubMed/MEDLINE and Google
Scholar, in the period between 2007 and 2013. Anthropometric and clinical indicators as waist
circumference (WC), waist- to- height ratio (WHtR), waist-to- thigh ratio (WTR), sagittal
abdominal diameter (SAD), abdominal diameter height (SAD/ Height), abdominal diameter
index (ADI), conicity index (CI), visceral adiposity index (VAI) and the lipid accumulation
production (LAP) were investigated for their relationship with visceral fat measured by CT. It
was observed that there are few recent studies evaluating this relationship, especially with the
indices derived of the WC and the SAD, besides the LAP and the VAL Most studies
investigated the relationship between these indicators with the diseases that are consequent of
the visceral obesity. However, this review showed that clinical anthropometric indicators are
accurate in estimating visceral obesity, easy to use and has low cost enabling clinical
nutritional assessment able to intervene earlier and more effectively in the prevention and / or
treatment of this obesity.

Keys words: anthropometry, computed tomography, visceral adipose tissue, visceral obesity



19

INTRODUCAO

A obesidade visceral estd intimamente associada a resisténcia a insulina, hipertensao,
dislipidemia, diabetes tipo 2 e ao elevado risco para doencas cardiovasculares e de
mortalidade "%, Estudos tém relatado que a distribuicdo da gordura € mais importante do que a
quantidade de gordura em si, visto que a adiposidade abdominal, sobretudo a visceral, tem

apresentado uma associacdo com o aumento dessas morbidades de forma mais expressiva °.

E importante considerar que independente do excesso de peso, os individuos podem
apresentar a obesidade visceral representada pela deposi¢do excessiva de tecido adiposo
visceral. Os métodos mais acurados na quantificacao da gordura visceral sdo os por imagem, a
exemplo da ressondncia magnética e a tomografia computadorizada (TC). A TC, método de
comparacdo deste trabalho, é considerada “padrido-ouro”, capaz de distinguir com precisio a
gordura visceral da gordura subcutanea em qualquer regido corporal e grupo etdrio. Uma das
razdes para essas consideracdes devem-se a sua elevada reprodutibilidade *°. Entretanto, seu
elevado custo, a necessidade de equipamento sofisticado, pessoal especializado e a exposi¢ao
do individuo a irradiacdo s@o as principais limitacdoes de seu uso na rotina pratica e estudos

. o, . 5
epidemioldgicos ~.

Deste modo, a antropometria tem sido estudada enquanto método alternativo para
estimativa da gordura visceral, através de indicadores como a circunferéncia da cintura (CC) e
o diametro abdominal sagital (DAS), seus respectivos indices, Razdo cintura altura (RCA),
Razao cintura coxa (RCCx), Diametro abdominal altura (DAS/ALT), Indice Diametro
abdominal (IDA) e o Indice conicidade (IC), os quais sao considerados de baixo custo, nao
invasivos e de facil mensuragcao 8 E mais recentemente, o Indice de adiposidade visceral
(IAV) e o Produto de acumulagdo lipidica (PAL) t€ém sido propostos como parametros
alternativos de avaliacdo do excessivo acimulo de lipidios. Ambos incluem parametros

antropométricos e metabolicos Ho

H4 uma incidéncia crescente da obesidade e de suas comorbidades, no entanto nio
existe consenso quanto ao indicador clinico antropométrico que melhor se correlaciona ou
discrimina a gordura visceral, sobretudo quando medida pela TC e em idosos, em ambos os
sexos. Entretanto, torna-se fundamental uma melhor compreensdo sobre a utilizacdo de

métodos acurados e precisos substitutos dos métodos por imagem para detec¢do da gordura
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visceral, por ser uma substituicdo vantajosa e necessaria na avaliacao e seguimento na pratica
clinica individual e coletiva. O objetivo desta revisdo € descrever a utilizacdo de indicadores

clinicos antropométricos que t€m sido relacionados a gordura visceral.

METODOS

Para a revisdo nao-sistemadtica da literatura foi realizada pesquisa pelas bases de dados:
Scopus, Scielo, Lilacs, Periédicos da CAPES , PubMed / MEDLINE e Google Académico.
Foram pesquisados os seguintes termos: gordura abdominal, gordura visceral, obesidade
visceral, tecido adiposo visceral, circunferéncia da cintura, didmetro abdominal, didmetro
abdominal sagital, Razdo Cintura Altura, Razdo Cintura Coxa, Indice Conicidade, Indice
Diametro Altura, Indice Diametro Abdominal, Produto de Acumulacio lipidica, Indice de
Adiposidade Visceral, antropometria e tomografia computadorizada. As expressdes de

pesquisa foram construidas combinando esses termos ou utilizando-os de forma isolada.

Critérios para a selecdo de estudos incluiram artigos que exploraram o tema da
obesidade visceral. As buscas foram limitadas a estudos envolvendo humanos, em ambos os
sexos, acima de 20 anos, qualquer grupo étnico, publicados em Portugués, Inglés e Espanhol e
a data de publicagdo foi estabelecida entre 2007 e 2013, além da incorporacdo de trabalhos
classicos publicados anteriormente referentes ao tema. As referéncias dos artigos foram
também analisadas para encontrar estudos que nao foram identificados usando as bases de

busca.

RESULTADOS E DISCUSSAO

OBESIDADE VISCERAL

Atualmente tem se renovado o interesse pela observacdo original feita pelo médico

francés Jean Vague (1956)'' sobre a relacio entre a obesidade abdominal e o desenvolvimento

de doengas cronicas. Posteriormente, diversos estudos 312

apontaram uma associacdo do
aumento da adiposidade abdominal com vdrios distirbios metabdlicos e morbidades,
especialmente as doencas cardiovasculares mostrando a importancia da localizacdo da

gordura em detrimento da obesidade corporal total.
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Portanto, ndo € recente a comprovacdo de que existe relacdo entre excesso de tecido
adiposo abdominal e comorbidades tais como, hipertensdo arterial, doenca cardiovascular
aterogénica, diabetes tipo 2, gota, doenca arterial coronariana, apnéia do sono e alguns tipos
de cancer. Este fendmeno é geralmente verificado em qualquer nivel de adiposidade corporal

2,3,13,14
total 777,

E cada vez notério a nocdo de que a obesidade visceral pode ser um marcador
disfuncional do tecido adiposo subcutineo levando a deposi¢ao de gordura ectépica (acimulo

P L < e . 4 A 2
lipidico indesejavel no coracdo, figado, musculo esquelético e pancreas)”.

O tecido adiposo abdominal é um 6rgdo complexo que pode ser dividido em
compartimentos como, subcutaneo e intra abdominal (ou visceral) e este ultimo
intraperitoneal (ou portal) e retroperitoneal, seguido por subcompartimentos mesentéricos e
omental . No entanto, entre esses compartimentos, o tecido adiposo visceral é considerado o
marcador de risco altamente ativo metabolicamente com maior expressividade para o

desenvolvimento dos eventos citados.

Entre os mecanismos pelos quais a obesidade visceral pode influenciar no aumento do
risco metabdlico e cardiovascular destacam-se a intensa atividade lipolitica, seus grandes
adipdcitos responsivos as enzimas lipoliticas e em parte resistentes a insulina, determinando
uma liberacdo inapropriada e excessiva de dcidos graxos livres na circulacao portal, por fim,
desencadeando uma cascata de alteragdes que levam ao diabetes, hipertensdo, producdo de

. . . L. . ety o qe L. 16
citocinas inflamatorias e distirbios no perfil lipidico sérico " .

Idade, sexo, genética e etnia sdo grandes fatores etioldgicos que contribuem para a
variacdo no actimulo do tecido adiposo visceral. Tem sido evidenciado que os métodos
comumente utilizados para medir a gordura corporal ndo sdo capazes de predizer de forma
semelhante a gordura visceral. A quantificacdo da gordura visceral € necessdria para avaliacao

clinica nutricional e numerosos métodos e técnicas tém sido desenvolvidos para avalii-la.

METODOS RELACIONADOS A AVALIACAO DA GORDURA VISCERAL

Os mais convenientes clinicamente para avaliagdo da gordura visceral sdo aqueles

métodos que podem ser realizados de forma rdpida, simples, ndo invasivos e de baixo custo, a
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exemplo da antropometria. O Quadro 1 apresenta o resumo das caracteristicas dos indicadores

clinicos nutricionais e sua relacdo com a gordura visceral quando medida pela TC.

CIRCUNFERENCIA DA CINTURA

A medida da circunferéncia da cintura (CC) é amplamente utilizada e tem sido
recomendada para estimar a proporcao do tecido adiposo abdominal. A CC tem a vantagem
de ser simples, forte correlagdo com o indice de massa corporal, a razao cintura quadril e com
a gordura visceral. Sua principal limitagdo consiste nas diferentes técnicas de mensuracao, o

que requer treinamento apropriado, sobretudo em individuos muito obesos.

Em relacdo as diferentes técnicas para mensuracdo desta medida, uma revisdo
sistematica de 120 estudos revelou que o local de medi¢do ndo tem influéncia substancial
sobre a associacao entre a CC, doengas cardiovasculares, diabetes e risco de mortalidade 17,
Entretanto, € consenso que a técnica mais utilizada é a recomendada pela OMS (1998) 18

medida através do ponto médio entre a dltima costela e a crista iliaca '°.

Atualmente, este indicador tem recebido importante atencdo na avaliacdo do risco
cardiovascular pelo fato de ser forte preditor da quantidade de gordura visceral com
correlagdes superiores a 0,70 com o TAV, e também é um dos critérios para definir sindrome

metabdlica &7,

No Quadro 1 observa-se que os estudos de Kanda et al (2007) e Sampaio et al
(2007)° obtiveram uma correlagdo significativa entre a CC e o TAV tanto para os homens (r >
0,73) quanto para mulheres (r > 0,77). Estudos com pacientes obesos 2 ¢ em japoneses23

observaram correlacdo igual a 0,62 e 0,66 com a gordura visceral, respectivamente.

No estudo de Roriz et al (2011)” houve correlagdo positiva nos adultos e idosos, sendo
mais forte nos homens idosos (r= 0,77) ( Quadro 1). Os pontos de corte que identificaram uma
area de TAV de risco (130cm?) foram inferiores aos aconselhados pela OMS (1998) 8 em
homens (Adultos = 90,2 cm e idosos = 82,2 cm) e superiores entre as mulheres (Adulta = 92,3
cm e idosa = 88,2 cm), concluindo que os pontos de corte da CC como um preditor da

obesidade visceral em idosos s@o mais baixos do que os dos adultos.



23

Entretanto, a utilizagdo unicamente da circunferéncia da cintura pode apresentar uma
limitagdo importante. Para uma dada medida da circunferéncia de cintura, alguns individuos
terdo uma quantidade aumentada de gordura visceral, enquanto que em outros o conteido
maior pode ser subcutineo, portanto, ndo distinguindo a gordura visceral da subcutinea”.
Entre as mulheres de idade avancada, para a mesma CC, existe maior quantidade de gordura
visceral do que entre mulheres mais jovens °. Isto se deve aos horménios sexuais femininos
que promovem alteracdes metabdlicas do tecido adiposo visceral, no periodo pos-

menopausaz.

O valor da CC dependera da altura do individuo para expressar risco a saide. Assim,
sua interpretacdo deve ser criteriosa, sobretudo quando avaliada individualmente e

isoladamente.

RAZAO CINTURA - ALTURA
A RCA ¢ determinada pela razao entre a CC (cm) e a altura (cm). E considerada uma
ferramenta de triagem simples, rdpida, baixo custo, superior ao IMC para avaliar riscos a

2527 Por levar em

saude e mortalidade por doenca cardiovascular (DCV) e por todas as causas
consideracdo a altura, a RCA é melhor que a CC para discriminar risco cardiometabdlico,

e e . 28
sobretudo em individuos de baixa estatura ~°.

Apesar da limitacdo de inexisténcia de ponto de corte especifico, foi sugerido o ponto
de corte médio de 0,50 permitindo ser usado em ambos os sexos, diferentes grupos etérios e

. _ . . i 29-31
etnias para a predi¢do de risco cardiometabélico *

. Este valor tem sido usado para apoiar a
simples mensagem de saude publica "manter sua circunferéncia da cintura inferior a metade
da sua altura”. No entanto, uma metandlise encontrou que em populacdes nao asidticas o
ponto de corte ideal foi mais elevado do que em asidticos™. Portanto, as diferentes técnicas de

medicao da CC e médias das alturas entre as populagdes justificariam essa variagao.

Virios estudos mostraram poder discriminatério da RCA para diferentes morbidades,

8,30,32-34
o . Entretanto,

sobretudo risco cardiovascular e coronariano elevado e para mortalidade
poucos estudos avaliaram a relacdo entre a RCA e a area de TAV medida pela TC. Barreira et
al (2012) 2 em estudo com 2037 individuos entre 18 ¢ 69 anos de uma amostra biracial
verificaram correlacdes acima de 0,59 e Gradmark et al (2010) > observaram altas correlacdes

(r>0,81) da RCA e da CC com a area de gordura visceral medida pela TC em adultos suecos.
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Wu et al (2009) *® mostraram que a RCA foi um preditor mais forte de gordura visceral do

que a CC, IMC ou RCQ em homens chineses, conforme apresentado no Quadro 1.

Entre os mecanismos que explicam o risco para a saide previsto pela RCA sugere-se
que o risco seja explicado por sua forte associacdo com elevagdes na obesidade abdominal

que desencadeiam as morbidades citadas.

RAZAO CINTURA COXA

A razdo cintura coxa € obtida pela divisdo da circunferéncia da cintura pela
circunferéncia da coxa. Foi sugerida como substituta da razdo cintura quadril (RCQ) e capaz
de estimar a gordura visceral e seus respectivos riscos >'. A RCCx ndo leva em consideracdo a
proporcionalidade em relacdo a estatura, podendo permanecer inalterada, caso haja aumento,

ou decréscimo, nas medidas de suas circunferéncias, de forma proporcional.

Ha poucos estudos com este indice em comparagdo a medida da CCx isolada. A maioria
dos estudos com a RCCx investigou sua relacdo com doengas consequentes a obesidade e ndo
com a gordura visceral como pretendeu este presente trabalho. Em uma amostra
representativa de 11.437 adultos dos EUA observou-se que a RCCx teve a mais forte
associacdo com a mortalidade e que o aumento do risco de mortalidade dos homens nado
estava relacionado principalmente com uma CC aumentada, mas com uma reducao relativa da
circunferéncia da coxa . Reis et al (2009) % mostraram que a RCCx e RCQ aumentaram a

predicao de mortalidade entre individuos com peso normal e obesos.

Ao associar a RCCx com diabetes, observou-se seu melhor desempenho do que CC,
RCA, RCQ e IMC para os homens e entre as mulheres, a RCCx apresentou resultado
semelhante ao RCA, RCQ e CC, mas superior ao IMC 0 Por outro lado, uma menor CCx foi
associada com diabetes, e essa associacao foi mais forte entre os participantes com um IMC
inferior a 25 kg/m2 *'. A RCCx apresentou associacdo com Doenca vascular periférica (DVP)
em homens e mulheres. Enquanto que a CC foi associada com DVP em mulheres, mas nao

em homens +.

INDICE DE CONICIDADE
O indice de conicidade (IC) € um indice que tem por objetivo identificar a distribui¢ao

. 43 L, 4. . C .
da gordura e o risco de doencas . Este indice baseia-se na idéia de que o corpo humano
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muda do formato de um cilindro para o de um “cone duplo” com o acimulo de gordura ao
redor da cintura e sua faixa tedrica varia de 1,00 a 1,73. O IC € calculado através da seguinte
equacdo: CC/0,109 V(PC/AL) onde: CC = circunferéncia da cintura (m); PC = peso corporal
(kg); AL = altura (m).

Uma das limitacdes para a utilizacdo do IC em estudos epidemioldgicos € a inexisténcia
de consenso de pontos de corte para identificar risco cardiovascular, além da dificuldade de
célculo proposto pela sua férmula. Pitanga & Lessa (2004) ** propuseram uma tabela com

valores do denominador da equacdo do IC para facilitar sua utilizacdo.

Esse indice aumenta de acordo com o acimulo de gordura abdominal aumentando o
risco de doencas **. Estudos mostram que o IC tem sido bom preditor de Risco Coronariano
Elevado com area sob a curva ROC (AUC) de 0,80 (95% IC: 0,74-0,85) em homens, de risco
cardiovascular e hipertensdo em adultos a6 Apesar de existir relacdo entre o IC e essas
morbidades apresentadas ndo foram encontrados estudos com esse indice enquanto preditor da

obesidade visceral.

DIAMETRO ABDOMINAL SAGITAL

O diametro abdominal sagital (DAS) pode ser medido antropometricamente ou por
métodos por imagem, como a TC, sendo a antropometria mais pratica, ndo invasiva, de facil
execug¢do e com baixo custo. O DAS tem sido apontado como um importante indicador

antropométrico de estimativa do tecido adiposo visceral (TAV) 7474,

A medic@o na posicdo supina estima melhor os tecidos de gordura mais associados a
risco de DCV, sendo esta a técnica mais utilizada por pesquisadores. Esta técnica baseia-se no
principio de que com os individuos nesta posi¢do o aumento no actimulo de gordura visceral
mantém a altura do abdome na direcdo sagital enquanto que a gordura abdominal subcutinea

reduz a altura abdominal devido  forca da gravidade *.

O DAS ainda deriva outros indices antropométricos, a razdo entre o DAS e a altura
(DAS/Altura) e a razio entre 0 DAS e a CCx ou Indice didmetro abdominal (IDA). O
DAS/Altura tem similar ou superior correlacdo com risco cardiovascular quando comparado a

RCQ e pode predizer mortalidade assim como o DAS ***'. O IDA é considerado como um
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efetivo indicador de estimativa do tecido adiposo visceral, melhor preditor de doenca

. . . . AL 5253
coronariana do que a RCQ e de risco para incidéncia cumulativa de DCV isquémica “~".

Entretanto, o DAS tem sido mais estudado como uma medida isolada de distribuicdo de
gordura do que seus indices e, quando relacionada com os demais indicadores
antropométricos ou parametros clinicos, mostra superioridade como medida de obesidade
visceral e risco de doenga coronariana. Stevens et al( 2008) >* sugeriram a CC e o DAS ao
invés do IMC para avaliar o perfil de risco cardiovascular entre os individuos em diferentes
populacdes e etnias. Outros estudos apontaram 0 DAS como marcador de fatores de risco para

DCV 48,55-57

No Brasil, Sampaio et al (2007) ® observaram alta confiabilidade do DAS (coeficiente
inter-classe = 0,99) e alta correlagdo desta medida e a drea de gordura abdominal visceral
mensurada pela TC (r=0,80 para mulheres e r=0,64 para homens). Foram identificados os
pontos de corte de 19,3 cm e 20,5cm para mulheres e homens, respectivamente de melhor
sensibilidade e especificidade correspondente a drea de excesso de gordura visceral (>
130cm?). Roriz et al (2011)" observaram correlacdes acima de 0,7 entre o DAS e a gordura

visceral medida pela TC (Quadro 1).

Yim et al (2010) °® observaram maior correlacdio do DAS com a gordura visceral do
que a CC em 5257 coreanos adultos, em ambos os sexos. Kullberg et al (2007) °° mostrou
correlagdes superiores a 0,78, porém, a gordura visceral foi medida por ressonancia magnética

e ndo a TC, foco deste estudo (Quadro 1).

Embora o DAS e seus indices sejam métodos simples e de baixo custo € improvavel que
substituam os indicadores que contemplam as circunferéncias, medidos pela fita ineldstica, de
ampla aplicabilidade na prtica clinica. Vasques et al (2010)* em seu estudo de revisio com
alguns desses indicadores verificaram que, de forma geral, a CC e o DAS se correlacionaram

em maior magnitude a gordura visceral do que o IMC e a Razao cintura quadril.
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Quadro 1- Avaliacdo de indicadores clinicos antropométricos associados a gordura

visceral.

INDICADORES CLINICOS ANTROPOMETRICOS x OBESIDADE VISCERAL

CC: A técnica mais utilizada é a recomendada pela OMS através do ponto médio entre a vltima costela e

a crista iliaca.

Sampaio et al (2007): 92 brasileiros, > 20 anos, ambos 0s sexos.
Excesso de TAV= 100cm?. TAV medida na L4- L5 e CC no ponto
médio

Homens: r=0,73
Mulheres: r = 0,77

Kanda et al (2007): 419 japoneses diabéticos. TAV medida na L4-
L5. Nio informou técnica da CC.

Homens: r =0,78
Mulheres: r = 0,82

Demura & Sato (2007):112 japoneses, ambos os sexos. TAV: L4- | r=0,66
L5. CC: nivel umbilical.

Bouza et al., (2008): 108 obesos, ambos os sexos. TAV medida na | r= 0,62
L4- L5 e CC no ponto médio

Wu et al (2009): 111 homens chineses (40 - 60 anos). IMC: 17.4 - | r=0,823
33.8 Kg/m2. TAV: L4-L5. CC: nivel umbilical.

Gradmark et al (2010):16 homens e 13 mulheres suecas. TAV na | r=0,.85

L4 (corte tnico). CC: ponto médio da crista iliaca e 12° costela.

Yim et al (2010): 5257 coreanos, ambos os sexos. TAV: medida na
cicatriz umbilical. CC: ponto médio

Homens: r = 0,705
Mulheres: r = 0,636

Roriz et al (2011): 197 individuos acima de 20 anos, ambos os
sexos. Excesso de TAV= 130cm2. TAV medida na L4- L5 e CC no
ponto médio.

Homens: r =0,75 adultos e r= 0,77 idosos
Mulheres: r=0,75 adultas e r= 0,64 idosas
AUC ROC > 0,80

Barreira et al (2012): 2.037 individuos de uma amostra biracial
(18-69 anos). TAV na L4-L5 e CC no ponto médio.

No geral: r >0,61

RCA: Quando a CC for superior a metade do valor da altura do individuo expressa risco a saide

Wu et al (2009) r=0,868
Gradmark et al (2010) r=0,81
Barreira et al (2012) No geral: r> 0,59

RCCx: Foi sugerida como substituta da razao cintura quadril. Capaz de estimar a gordura visceral e seus

respectivos riscos.

Nao foram encontrados estudos com o TAV*

IC: Capaz de identificar a distribuicao da gordura e o risco de doencas.

Nao foram encontrados estudos com o TAV*

DAS: Individuos na posicio supina o aumento no acimulo de gordura visceral mantém a altura do

abdome na direcao sagital enquanto que a gordura abdominal

devido a forca da gravidade (principio da medida).

subcutinea reduz a altura abdominal

Sampaio et al (2007) Homens: r=0,64; AUC= 0,89
Mulheres: r=0,80;AUC= 0,84
Yim et al (2010) Homens: r = 0,804
Mulheres: r = 0,724
Roriz et al.(2011) Homens: r = 0,70 adulto e r= 0,78 idoso;

AUC> 0,79
Mulheres: r = 0,74 adulta e r= 0,65 idosa
AUC> 0,84

DAS/Altura: Correlacao com risco cardiovascular e pode predizer mortalidade.
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Nio foram encontrados estudos com o TAV*

IDA: Proposto como efetivo indicador de estimativa do tecido adiposo visceral e melhor preditor de
doencas cardiovasculares.

Nio foram encontrados estudos com o TAV*

PAL:Estima a super acumulacio de lipidios, expressa um risco continuo e é preditor de doencas
cardiovasculares e mortalidade

Nao foram encontrados estudos com o TAV*

IAV: Expressa a funcdo da gordura visceral. Tem correlacdo com risco cardiometabdlico associado com
a obesidade visceral

Nao foram encontrados estudos com o TAV*

CC: Circunferéncia da cintura, DAS: Didmetro abdominal sagital, RCA: Rela¢do cintura-Altura, RCCx: Razdo Cintura Coxa,
IC: Indice Conicidade, DAS/ Altura: Indice Didmetro Altura, IDA: Indice Didmetro Abdominal, PAL: Produto de
Acumulagdo lipidica, IAV:indice de Adiposidade Visceral; TAV: Tecido adiposo visceral (medido pela tomografia
computadorizada).

Todas as correlagdes foram estatisticamente significantes ( p< 0,05) *estudos com o TAV entre 2007 e 2013

PRODUTO DE ACUMULACAO LIPIDICA

O Produto de acumulagdo lipidica (PAL) € um indice simples desenvolvido para expressar um
risco continuo e preditor de doengas cardiovasculares e mortalidade e é obtido através das
férmulas propostas por Kahn (2005)10. Para sexo masculino, PAL= (CC[cm]—65) X
(triglicerideos [mmol/L]) e feminino, PAL= (CC[cm] — 58) X (triglicerideos [mmol/L]). Ele
estima a super acumulacao de lipidios e sugere que os valores da CC e do triglicerideo sérico
(TG) estdo propensos a acumulagcdo ao longo do tempo, ou seja, expressam uma fungdo de

risco constante associado ao risco cardiovascular entre os adultos (Kahn,2005).

Kahn (2005)" afirmou que o PAL eleva-se mais rapidamente com a idade para os
homens do que as mulheres, o que pode contribuir para o aumento de eventos
cardiovasculares nos homens mais jovens. Estudos apresentaram maior capacidade
discriminatéria do PAL para a incidéncia de diabetes semelhante ao IMC, RCQ e RCA e para

identificar SM em homens e mulheres "%,

INDICE DE ADIPOSIDADE VISCERAL
O Indice de adiposidade visceral (IAV) também expressa a funcio da gordura visceral e

sua peculiaridade consiste em refletir a producdo alterada de adipocitocinas, aumento da

lipdlise, plasma e 4cidos graxos livres - fatores que ndo sao identificados pelo IMC, CC, TG e
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lipoproteina de alta densidade (HDL-c) separadamente’. Por conseguinte, é um indice
proposto como um substituto marcador de disfuncdo e distribuicdo do tecido adiposo e
independentemente correlacionado com risco cardiometabdlico associado com a obesidade
visceral. O indice de adiposidade visceral (IAV) € obtido pelas férmulas propostas por Amato
et al. (2010)9: para sexo masculino, IAV= (CC/36,58+(1,89 x IMC)) x (TG/0,81) x
(1,52/HDL) e sexo feminino, IAV= (CC/39,68+(1,88 x IMC)) x (TG/1,03) x (1,31/HDL).

Knowles et al (2011) % mostraram que o IAV, CC, RCA estao correlacionados com o
risco cardiovascular de forma similar como preditores da Sindrome Metabdlica. Os estudos de
Bozorgmanesh et al (2012) %4 ¢ Elisha et al (2013) %5 mostraram que o TAV néo foi superior
aos indicadores antropométricos, sendo um indicador fraco na previsdo de doencgas

cardiovasculares e da fungdo de tecido adiposo visceral.

Ambos PAL e AV sado ainda pouco explorados quanto a capacidade de discriminarem o
excesso da gordura visceral, sobretudo medida pela TC. Esses indicadores sdo recentes na

literatura e tém ampla possibilidade para investigacdes futuras.

LIMITACOES METODOLOGICAS

A maioria dos estudos utilizou diferentes metodologias em relacdo as técnicas
antropométricas e dos métodos por imagem para quantificacdo da gordura visceral, além de
diferentes pontos de corte da drea de TAV. A auséncia de padronizacdo entre os protocolos

adotados indica um fator limitante na comparagdo dos dados dos diferentes estudos.

CONSIDERACOES FINAIS

Considerando a importancia da gordura visceral como fator determinante de alteracdes
metabodlicas associadas a obesidade, a substituicdo da TC por um método mais simples, de
baixo custo e livre de irradiacdo, significa um avanco no diagnéstico da obesidade visceral e

na prevenc¢ao dos eventos associados a esta adiposidade.

A maioria dos estudos avaliou a relagdo dos indicadores clinicos antropométricos com
as doencas consequentes da obesidade visceral, no entanto, este trabalho concluiu que ha
poucos estudos recentes que avaliaram a relagcdo entre esses indicadores e a gordura visceral

medida pela TC, sobretudo com os derivados da CC e do DAS, o PAL e 0 IAV.
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Portanto, a investigacdao sobre métodos acurados e precisos que estimem a obesidade

visceral € essencial para aplicagdo pratica de medidas de prevencdo e detec¢do precoce de

risco dessas doencas.
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DISCRIMINATORY POWER OF INDICATORS PREDICTORS OF VISCERAL
ADIPOSITY EVALUATED BY COMPUTED TOMOGRAPHY IN ELDERLY

Poder discriminatorio de los indicadores predictores de adiposidad visceral evaluados

mediante tomografia en los ancianos

Abstract

Introduction: Identifying anthropometric methods of abdominal adiposity, predictors of
excess area of visceral adipose tissue (VAT) allows rapid and low cost evaluation for the risk
of cardiovascular diseases in the elderly. Objective: To evaluate the discriminatory power of
anthropometric indicators for detection of excess of the area of VAT among the elderly
Methods: Cross-sectional study comprising 194 adults and elderly individuals for comparison
of both sexes and age groups. Anthropometric variables: waist-to-height Ratio (WHtR), waist-
to-thigh Ratio (WTR), Abdominal Diameter Index (ADI) and Sagittal Abdominal Diameter
Height Index (SAD/Height). The VAT area was identified by computed tomography (CT).
Analysis with the ROC curve. Results: There was a high correlation between the VAT area
and most of the anthropometric indicators (p<0.001). Among elderly men, WHtR showed
areas under the ROC curve over 0.90 and cutoff of 0.55 (sens: 85.7%; spec: 82.4%, PPV:
99.9%). For older women, the WHtR cutoff was 0.58 (sens: 81.0%; spec: 78.6%). For the
SAD/Height, the areas under the ROC curve were > 0.83 (p <0.01), with cutoffs of 0.12 for
men and 0.13 for women. Conclusion: There was a strong discriminatory power of the
anthropometric indicators abdominal visceral obesity. The WHtR and SAD/Height showed
better performance to predict the VAT area of risk in elderly, without the need of measuring it

by computed tomography.

Key words: Anthropometry, visceral adipose tissue, computerized tomography,

cardiovascular disease, elderly.
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Resumen

Introduccién: La identificacion de métodos antropométricos de adiposidad abdominal, los
predictores de exceso del tejido adiposo visceral (TAV) permiten una evaluacién ripida y de
bajo costo del riesgo de enfermedades cardiovasculares en ancianos. Objetivo: Evaluar el
poder discriminatorio de los indicadores antropométricos para la deteccion de exceso del
tejido adiposo visceral en los ancianos. Métodos: Estudio transversal compuesto por 194
adultos y ancianos para la comparacion entre ambos sexos y por grupos de edad. Las variables
antropométricas: Razén cintura/estatura (RCE), Razoén cintura/muslo (RCM), el Indice
Didmetro Abdominal (SAD/muslo) e el Indice didmetro abdominal altura (SAD/estatura). El
area TAV fue identificado por tomografia computarizada. Andlisis con la curva ROC.
Resultados: Se observd una alta correlacién entre el drea del tejido adiposo visceral y la
mayoria de los indicadores antropométricos (p < 0.001). Entre los hombres de edad avanzada,
la raz6n cintura/estatura mostré areas bajo la curva ROC por encima de 0.90 y puntos de corte
de 0.55 (sens: 85.7 %, espec: 82.4 %, VPP: 99.9 %). Para las mujeres de edad avanzada, el
corte fue de 0.58 (sens: 81.0 %, espec: 78.6 %). Para SAD/estatura, las areas bajo la curva
ROC fueron > 0.83 (p < 0.01), con puntos de corte de 0.12 para hombres y 0.13 para las
mujeres. Conclusion: Habia se ha observado un fuerte poder discriminatorio de los
indicadores antropométricos de obesidad abdominal visceral. La Razén cintura/altura y el
didmetro abdominal estatura mostraron un mejor desempefio para predecir la drea de TAV de

riesgo en los ancianos, sin la necesidad de medirla por tomografia computarizada.

Palabras claves: antropometria, tejido adiposo visceral, tomografia computarizada,

enfermedad cardiovascular, Anciano.
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INTRODUCTION

Androgenic obesity is closely associated with insulin resistance, hypertension and
dyslipidemia, and high risk for type 2 diabetes, cardiovascular disease and mortality,
threatening to reduce world's life expectalncyl’2’3 . These outcomes incidence are high in
elderly individuals and the risk of developing or to worsen them must be identified accurately,

and early.

The evaluation of abdominal visceral adiposity in the elderly is considered fundamental, but
complex due to the influence of several factors, which need to be investigated and represent
an important tool in geriatric clinic practice, established by the strong association between this

fat and the damages arising from obesity™”’.

Among the imaging methods that guarantee accurate quantification of abdominal visceral fat
compartments, computed tomography (CT) is considered as the "golden standard". However,
its practical utilization is limited by the need of high cost technology and hard operation®.
Studies show anthropometric indicators as alternative methods used to estimate the visceral
fat excess and, consequently, of risk for cardiovascular events " and death®™'™!!, however
there are few studies that compare the VAT area using CT with anthropometrics indexes
which include measurements of height and thigh circumference, especially in the elderly, as

this study aims to do.

Anthropometric indicators of visceral adiposity are considered superior to general adiposity
ones by being able to better predict the risk of cardiovascular diseases'*" besides using
simple measures, fast, reproducible, that require portable and low cost instruments that can be
applied as substitutes of CT in the visceral fat estimative, targeting early identification of risk

for these outcomes, expanding its applicability in clinical practice and research.

This study aims to evaluate the discriminatory power of anthropometric indicators for the
detection of excess in the area of visceral adipose tissue (VAT) among the elderly in both

SEXES.
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METHODS

Study design and data collection

Cross-sectional study conducted at the University Hospital and School of Nutrition at Federal
University of Bahia, at the city of Salvador, Brazil. Individuals adults (between 20-59 years
old) and elderly (above 60 years old) took part in the research, and were randomized by
convenience for equitable inclusion, by sex, age and body mass, determined by Body Mass

Index= kg/m2 specific for each age group14’15.

Exclusion criteria: individuals under the age of 20 years old, body mass index >40 kg/m?,
carriers of malnutrition and severe disorders (neural sequelae, dystrophy), pregnant and
lactating women, individuals who had recently undergone abdominal surgery or who had
tumors, hepatomegaly, splenomegaly or ascites or with any problem that compromised the
recommended technique for anthropometric measurements and visceral fat by computed

tomography.

Anthropometric and imaging by computed tomography (CT) evaluations, to estimate the
visceral adipose tissue area, were held in the same day to avoid weight changes, in the

composition and distribution of body fat in the individual.

Anthropometry

Data collection was conducted by the Center of Research and Intervention on the Aging Area
of UFBA's School of Nutrition. Anthropometric evaluation was performed by a properly
trained and standardized staff and consisted of measurements of weight, height and waist
circumference (WC) obtained according to the techniques proposed by Lohman et al'®.
Portable, digital scale (Filizola, Sdo Paulo, Brazil) with capacity up to 150Kg and precision of
100g was used to measure the weight with the individuals wearing light clothes and no shoes.

Height was measured with a portable stadiometer (Seca, TBW Importing Ltda.).

Circumferences were measured with a measuring tape made of inelastic synthetic material
with 1 mm of precision. Waist circumference was measured at the midpoint between the

lower costal margin and the iliac crest. The thigh circumference (ThC) was measured on the
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right side of the body, at the midpoint between the inguinal crease and the proximal border of

the patella. The individual remained standing and with the right knee slightly bent.

The Sagittal Abdominal Diameter (SAD) was measured with the individual in supine position,
between the iliac crests with the aid of abdominal caliper mobile shank technique (Holtain
Kahn Abdominal Caliper®) proposed by Kahn'’. Anthropometric data showed correlation
coefficients intra and inter evaluator higher than 0.90 confirming the reliability of the

measurements collection.

Anthropometric measurements evaluated were: Waist-to-Height Ratio (WHtR), Waist-to-
Thigh Ratio (WTR); Abdominal Diameter Index (ADI = SAD/ThC) and Sagittal Abdominal
Diameter Height index (SAD/Height).

Quantification of Visceral Adipose Tissue Area (VAT)

The visceral adipose tissue area was measured by computed tomography with the help of the
Spirit Siemens tomograph of the Radiology Service in the University Hospital and was
analyzed by the same technician. The examination was conducted in complete fasting of 4
hours with the patient in dorsal decubitus, arms extended above the head and exposure time of

three seconds.

The examination was obtained by a single tomographic cut at the level of L4-L5 vertebrae,
with a cut thickness of 10mm. It was used the technique described by Seidell et al'®. The
tomography program was used with radiographic parameters of 140kV and 45mA, being
employed the density of -50 and -150 Hounsfield Units to identify the adipose tissue. No
barium or organic iodinated contrast agent was administered. The value > 130 cm? was
considered as excess area of visceral adipose tissue and of risk for developing cardiovascular

diseases'”.
Statistical analysis
For data analysis descriptive statistics was used (measurements of central and dispersion

tendencies) of continuous variables. The normality of the variables was analyzed by the

Kolmogorov-Smirnov test, and according to variables linearity we used Pearson correlation
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coefficient to determine the correlation between anthropometric indicators and VAT area,
comparing adults and elderly, in both sexes. Analysis of ROC curves (Receiver Operating
Characteristic) were used to evaluate and compare the indicators capacity to identify the
excess of VAT area. Then, sensibility, specificity, positive predictive value (PPV) and
negative predictive value (NPV), and their respective cutoffs with a more appropriate balance

between them were examined.

Sensitivity was defined as the proportion of individuals with excessive VAT area correctly
identified and specificity as the proportion of individuals without excessive VAT area
correctly identified. Also identified were their respective cutoffs of best sensibility and
specificity combination with superior predictive capacity of VAT area excess for each sex and
age group. The significance level was set at p<0.05. For analyses the statistical program SPSS

was used (version 16.0, SPSS Inc., Chicago, IL, USA).

Ethical aspects

This study was approved by the Ethics Committee in Research of the Nutrition School of
Federal University of Bahia, opinion n° 01/09. All subjects signed an informed consent term
and they received their results for monitoring and/or clinical treatment, in addition to

receiving professional nutrition care of the Nutritional ambulatory of the University Hospital.

RESULTS

The general characteristics of the 194 evaluated patients are presented in Table I. In the
descriptive analysis, variables were compared for each sex and their respective age group,
showing that most of the averages of abdominal adiposity anthropometric indicators, as well
as the VAT area, were higher among the elderly in both sexes. For men the percentage of
excess in VAT area was 26.5% in adults and 62.2% in the elderly. For women the percentage

was 12.5% and 42.9%, respectively.
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Table I- Descriptive analysis of the anthropometric variables and visceral adipose tissue area,

and the mean comparison of these variables, by sex and age group.

Women

Adults Elderly p Adults Elderly p

(n=51) (n=45) (n=49) (n=49)
BMI(kg/m?) 25.10 (3.50) 26.38 (4.32) 0.120 26.30 (4.94) 26.92 (3.90) 0.499
WC (cm) 88.30 (9.7) 93.90 (12.1) 0.016 84.70(11.5) 89.60 (9.9) 0.029
ThC (cm) 52.30 (5.1) 48.30 (5.4) 0.000 54.10 (7.4) 50.40 (5.9) 0.008
SAD(cm) 19.70 (2.7) 21.20 (3.8) 0.031 19.40 (3.1) 20.20 (3.0) 0.217
WH{tR 0.51 (0.07) 0.57 (0.06) 0.000 0.53 (0.07) 0.59 (0.06) 0.000
WTR 1.69 (0.16) 1.94 (0.18) 0.000 1.57 (0.16) 1.79 (0.19) 0.000
SAD/Height 0.11 (0.02) 0.13 (0.02) 0.001 0.12 (0.02) 0.13 (0.02) 0.011
ADI 0.38 (0.05) 0.44 (0.06) 0.000 0.36 (0.04) 0.40 (0.05) 0.000
VAT (cm?) 96.50(58.7) 157.80(86.1) 0.000  71.84(43.5) 122.50(48.9) 0.000

Data presented as mean (standard deviation)

BMI: Body Mass Index; WC: Waist Circumference; SAD: Sagittal Abdominal Diameter; ThC:Thigh Circumference;
WHtR: Waist-to- Height Ratio; WTR: Waist-to-Thigh Ratio; SAD/Height: Sagittal Abdominal Diameter Height Index;
ADI: Abdominal Diameter Index (SAD/WThC); VAT: Visceral Adipose Tissue (area)

Among men it was found that most of the anthropometric indicators showed high correlations
with the VAT area and this occurred regardless the age group, with the highest correlations of
WHtR (r = 0.79, p £ 0.01, in both adults and elderly) and SAD/Height (r = 0.78, p <0.01,
adults; r=0.79, p £0.01, elderly) (Table II).

For women, the anthropometric indicators showed positive and statistically significant
correlations with the VAT area. The WHtR and SAD/Height showed correlation of 0.73 (p<
0.01) and 0.64 (p< 0.01) respectively in adults and elderly. It was noted that in the group of
elderly women the correlations between these indicators were not as strong when compared to

the group of adult women (Table II).
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Table II- Correlation coefficient between the anthropometric indicators and the visceral

adipose tissue area, in both sexes.

Visceral Adipose Tissue Area

Men Women

Adults Elderly Adults Elderly
wC 0.76** 0.74%* 0.75%%* 0.60%*
ThC 0.19 0.34%* 0.36%* 0.24
SAD 0.70%** 0.76** 0.75%%* 0.62%*
WHtR 0.79%** 0.79%%* 0.73%*%* 0.64**
WTR 0.64** 0.62%* 0.53%*%* 0.35%
SAD/Height 0.78%* 0.79%* 0.73%#%* 0.64+%*
ADI 0.60%** 0.66%* 0.67** 0.48**

WC: Waist Circumference; SAD: Sagittal Abdominal Diameter; ThC:Thigh Circumference; WHtR: Waist-to- Height
Ratio; WTR: Waist-to-Thigh Ratio; SAD/Height: Sagittal Abdominal Diameter Height Index; ADI: Abdominal Diameter
Index (SAD/WThC). *p< 0,05; **p< 0,01

The lowest correlation was observed between thigh circumference and VAT area, in both

sexes, statistical significance was observed among elderly men and adult women.

The table III shows the areas under the ROC curve of anthropometric indexes for detecting
the excess in the area of visceral adipose tissue, their respective cutoffs points, sensibility and
specificity values with better balance between themselves and their predictive positive and
negative values. In general, it was observed that most of the anthropometric obesity indicators

showed areas of high discriminatory power, being statistically significant.

Among men, the WHIR had the highest predictive power for a VAT area >130cm?, with an
area under the ROC curve above 0.90 and positive predictive values (PPV) with the highest

probability of detecting a man with excess visceral fat when WHtR is higher than the cutoff
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0.54 (sens.: 86.7%; spec.: 86.1%) in adults and higher than 0.55 (sens.: 85.7%; spec.: 82.4%)
among the elderly, with a PPV of 88.9% (Table III).

It is noteworthy that among elderly men the cutoff points were higher than those of adults,
except for the SAD/Height, in which the values were similar. Overall, among elderly men, the

indicators that had better predictive values were WHtR, SAD/Height and ADI (Table III).

Table III- Cutoffs, sensitivity and specificity of the anthropometrics indexes that correspond

to a VAT area of > 130 cm? and the areas below the ROC Curve for men and women.

Visceral Adipose Tissue Area

Adults Elderly
ROC Area Cut- Sens. Spec. ROC Area Cut- Sens. Spec.
95% CI) off (PPV) (NPV) 95% CI) off (PPV) (NPV)
Men
WHtR 0.91 ** 0.54 86.7 86.1 0.90 ** 0.55 85.7 82.4
(0.818-1.008) (66.9) (95.2) (0.882-0.991) (88.9) (77.8)
WTR 0.90 ** 1.77 93.3 86.1 0.87 ** 1.90 82.1 76.5
(0.809 - 0.987) (68.5) (97.5) (0.771-0.973) (85.2) (72.2)
SAD/Height 0.84 ** 0.12 86.7 72.2 0.90 ** 0.12 82.1 76.5
(0.710- 0.964) (50.3) (94.4) (0.791-0.986) (85.2) (72.2)
ADI 0.83 ** 0.38 86.7 72.2 0.91 ** 0.42 82.1 82.4
(0.727- 0.943) (50.3) (94.4) (0.828-0.991) (88.5) (73.7)
Women

WHtR 0.87 ** 0.59 83.3 83.7 0.81 ** 0.58 81.0 78.6
(0.736- 1.008) 42.2) (97.2) (0.678-0.939) (74.0) (84.6)

WTR 0.80 * 1.57 83.3 62.8 0.63 1.81 57.1 57.1
(0.637- 0.968) (24.2) (96.3) (0.466-0.789) (50.0) (63.9)

SAD/Height 0.88 ** 0.13 83.3 81.4 0.84 ** 0.13 81.0 82.1
(0.750- 1.002) (39.00 (97.2) (0.716-0.975) (77.3)  (85.2)

ADI 0.84 ** 0.38 83.3 74.4 0.73 ** 0.41 71.4 71.4
(0.714 - 0.968) 31.7) (96.9) (0.589 -0.877) (65.2) (76.9)

ROC: Receiver Operating Characteristic, AUC: Areas under the ROC curves, WHtR: Waist-to-Height Ratio; WTR: Waist-
to-Thigh Ratio; SAD/Height: Sagittal Abdominal Diameter Height Index; ADI: Abdominal Diameter Index (SAD/WThC);
Sens.: Sensitivity; Spec.: Specificity; PPV: positive predictive value; NPV: negative predictive value; CI:Confidence
interval (95%).

#p<0,05 ; **p<0,01

For women, the SAD/Height and WHtR were the ones that had the best predictive power,
with area under the ROC curve above 0.80, in elderly women, and above 0.86 in the adults.
The cutoff of the WHItR to identify excess abdominal visceral fat for elderly women was 0.58
(sens.: 81.0%; spec.: 78.6%). Similar to men, most of the cutoffs in the group of elderly
women was higher than of adults (Table III).
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The WHtR and SAD/Height were the indicators with higher PPV, which had a higher
probability of detecting an elderly woman with excess VAT area when its cutoff point was
greater than 0.58 and 0.13, respectively, this probability being higher than 74%. On the other
hand, the negative predictive values (NPV) found no excess in the VAT area in 97.2% of
cases among adult women when the WHtR and SAD/ Height were below their cutoff . For
elderly women, the indicator with the highest NPV was SAD/Height, which found women
without excess VAT area when SAD/Height was lower than 0.13 in 85.2% (Table III).

The WTR and ADI showed areas under the ROC curve greater than 0.80 (p<0.01), in all age

groups, except in elderly women (Table III).

DISCUSSION

The present study shows that anthropometric indicators of abdominal obesity performed well
in estimating visceral fat measured by CT, in particular the WHtR and SAD/Height in the
elderly, on both sexes. In fact, abdominal obesity is one of the characteristics of global
cardiometabolic risk and represents the general risk of developing cardiovascular diseases and
Diabetes Mellitus type 2! and early identification becomes essential, especially when
considering the body changes and fat distribution that occur with aging. Thus, these would be

alternative methods and replace the computed tomography for estimating visceral fat.

In this study, the highest averages of anthropometric indicators of abdominal obesity and area
of VAT were presented by elderly men and women. The physiological changes that occur
with aging consist also in higher fat concentration in the abdominal area, mainly visceral, and
when this accumulation becomes excessive, there are greater chances for disorders already
mentioned®**"** because this fat is metabolically active and influences normal and
pathological processes. Visceral fat increase can occur independently of total or central

adiposity changes and represents a clinically relevant phenotype 2.

There are studies’® that suggest strong correlations between WC, the SAD and the VAT area
measured by computed tomography, however, indexes derived from these anthropometrics
indicators, such as WHtR and SAD/Height, have shown similar correlations with visceral fat,

when compared with their isolated measurements, this was also found in the present study.
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However, Ashwell and Hsieh?® showed that the WHIR is more sensitive to assess health risk
than the WC in different populations, possibly by encompassing the adjustment for different
heights. The elderly show a decrease in height that must be considered, and thus obtaining a

more individualized evaluation of WC.

From this point of view, WHtR has been considered superior to several anthropometrics

1327 and coronary risk”*The WHIR is also known

indicators for indicating high cardiovascular
as abdominal obesity index, its analysis suggests that waist circumference of an individual
should not exceed half the value of its height’®*’. The WHIR has the effect of neutralizing the
differences between heights allowing to individualize the interpretation of fat concentration

for different ages since height influences the value of WC.

To identify the discriminatory power of the main indicators studied here in predicting the
excess of visceral fat, areas under the ROC curve were created. The WHtR and SAD/Height
were the best discriminators of risk for the elderly in both sexes. In this study, WHtR showed

27,30,31

high values of these areas as well as in other studies translating into greater

discriminatory power of the WHIR to identify androgenic obesity.

Of particular interest are the cutoffs those indicators for the elderly, that have not been
previously identified, however the results presented here were from a specific group, and
cannot be generalized. These cutoffs allow the detection of individuals at risk, being a
practical, simple and widely applicable resource. It is important to consider the existence of
body changes with the aging process, which could generate different WHtR cutoffs between
age groups. In this study, the WHtR cutoffs (>0.54 for men and >0.58 for women) were
slightly higher than those observed by other studies related to coronary disease risk, for

32,33,34

hypertension and metabolic syndrome . In general, the sensitivity and specificity of

visceral obesity indicators were greater than 71.4% for most of the analyzes in this study.

There are indicators not yet explored such as WTR and ADI that were suggested as substitutes

for the waist/hip ratio, able to estimate visceral fat and their risks!73>36

. In the present study,
results similar to the literature were found, revealing that these indicators also have good
discriminatory power to predict excess visceral fat, especially in men. However, both WTR as
ADI do not take in consideration the proportionality with respect to height, and may remain

unchanged, if there is an increase, or decrease, in the measures WC or SAD and ThC. This
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reinforces the importance of using WHtR and SAD/Height that only change if there is a

change in their central measurements, the WC and SAD, respectively.

In this study, there was the limitation of not considering the race because of the difficulty in
classifying due to the large miscegenation of the local population. Moreover, being a cross-

sectional study, it is impossible to establish causal relationships.

The discrepancies found between studies may be related to methodological differences, varied
ethnic characteristics and the age factor, where the elderly are generally included in the same
group of adults for analysis, disregarding the peculiarities of aging. In this study, the careful
selection of the sample provided a greater representation of equitable groups in respect to the
amount of visceral fat. Many studies used different anthropometric techniques, especially for
WC and SAD, and/or used another image method and not CT, the golden standard for visceral
fat quantification. In the present study the most recommended anatomical location for

anthropometric techniques was used' ™’

This study complements the investigation published’ where a strong correlation and accuracy
of WC and SAD to identify the excess of the VAT area in adults and elderly was observed.
Thus, it was proposed to evaluate if the indexes with WC and SAD measures, including the
height and/or the ThC, would have better results in this prediction. It has been verified that the

correlations were similar and the areas under the ROC curve were larger.

The WHtR and SAD/Height were good in predicting the VAT area of risk in elderly, without
the need of measuring it by computed tomography. From the clinical point of view, those
results have potential for practical application, since an investigation by CT to evaluate
visceral fat becomes more elaborate, costly and emits radiation. On the other hand, indicators
of abdominal obesity, presented here, especially WHtR, use body measurements obtained by
traditional and simple techniques, non-invasive, of rapid acquisition and interpretation,
reproducible and inexpensive, reinforcing its superiority in detecting fat-related changes

associated with obesity.

In this regard, it is recommended to periodically measure these anthropometric indexes,

expanding their clinical use and in epidemiological studies, as well as in screening for
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monitoring elderly, essential in subsidizing preventive strategies in individuals and

populations.
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Evaluation of the accuracy of anthropometric clinical indicators of visceral fat in adults

and elderly individuals.

ABSTRACT

Background: Visceral obesity is associated with higher occurrence of cardiovascular events.
There are few studies about the accuracy of anthropometric clinical indicators, using
Computed Tomography (CT) as the gold standard. We aimed to determine the accuracy of
anthropometric clinical indicators for detection of visceral obesity.

Methods: Cross-sectional study with 191 adults and elderly individuals of both sexes.
Variables: area of visceral adipose tissue (VAT) identified by CT, Waist-to-Height Ratio
(WHtR), Conicity index (C index), Lipid Accumulation Product (LAP) and Visceral
Adiposity Index (VAI). ROC analyzes.

Results: There were a strong correlations between adiposity indicators and VAT area. Higher
accuracy of C index and WHtR (AUC=> 0.81) than the LAP and the VAI was observed. The
higher AUC of LAP and VAI were observed among elderly with areas of 0.88 (CIL: 0.766-
0.944) and 0.83 (CI: 0.705-0.955) in men and 0.80 (CI: 0.672-0.930) and 0.71 (CI:0.566-
0.856) in women, respectively. The cutoffs of C index were 1.30 in elderly, in both sexes,
with sensitivity > 92%, the LAP ranged from 26.4 to 37.4 in men and from 40.6 to 44.0 in
women and the VAI was 1.24 to 1.45 (sens > 76.9%) in men and 1.46 to 1.84 in women.
Conclusion: Both the anthropometric indicators, C Index and WHtR, as well as LAP and VAI
had high accuracy in visceral obesity discrimination. So, they are effective in cardiovascular

risk assessment and in the follow-up for individual and collective clinical practice.
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INTRODUCTION

Visceral obesity is associated to higher incidence of type 2 diabetes, dyslipidemia, insulin
resistance, hypertension, particularly cardiovascular disease (CVD) that are considered as

important causes of mortality and high costs in the world [1, 2].

The quantification of visceral fat is best determined by imaging exams such as Computed
Tomography (CT), that is the gold standard method, but it requires high cost, difficult
operation and radiation exposure. On the other hand, anthropometric clinical indicators are
easily obtained and, if accurate, they offer diagnosis possibility in primary care and in the
follow-up without any of the CT inconveniences. Currently few studies are available with
data from adult and elderly subjects divided by sex to evaluate the accuracy of indicators in

the prediction of visceral fat.

Recently, Lipid Accumulation Product (LAP) and Visceral Adiposity Index (VAI) have been
proposed as alternative assessment parameters of the excessive lipids accumulation. The LAP
expresses a continuous risk and it is a predictor of cardiovascular disease and mortality [3]
and the VAI expresses the visceral fat function associated with cardiometabolic risk [4] and it
also evaluates the risk of complications related to visceral obesity [4,5]. Both have not been
explored yet in regard to their ability to discriminate excess of visceral fat, measured by CT,
as well as the Conicity Index (C Index) and Waist-to-Height Ratio (WHtR). In addition, there
are few studies that evaluated the accuracy these indicators of visceral fat between adults and

elderly individuals, in both sexes.

There are evidences that anthropometric indicators of abdominal obesity are good predictors
of cardiovascular risk and mortality [6-10], but there are few studies that compare these
indicators in relation to the LAP and the VAI as this study intended to do. The aim of this
study was to determine the accuracy of anthropometric clinical indicators for detection of

visceral obesity.

METHODS AND MATERIALS

Study design and data collection
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The transversal study was performed in the University Hospital and at the School of Nutrition
of the Federal University of Bahia (UFBA), during the first trimester of 2009, conducted by
the team of the Center of Studies and Intervention in Aging Area of UFBA in Salvador, the
third largest city in Brazil. Two-hundred individuals from the outpatient clinic and the
community were alocated by convenience for equitable stratification of variables: sex, age
and body mass, the latter one determined by Body Mass Index (BMI), dividing patient weight

in kilograms by the square of patient height in meters, specific for each age group.

The sample size was defined according to the possibilities of human and material resources,
as well as the analysis of the sample size of previous studies [11-13] and the careful sample
stratification. Individuals were selected following the same ratio between adults and elderly,
men and women, presence and absence of excess body mass in order to achieve greater
representativeness of the groups equally in terms of the amount of visceral fat, since the

presence / absence of comorbidities has an influence in this amount of fat.

Exclusion criteria: individuals under twenty years old, Body Mass Index >40 kg/m?, patients
with severe malnutrition and severe neurological and muscular disorders, pregnant and
breastfeeding women, individuals that recently suffered abdominal surgery ( < 6 months) or
had tumor, hepatomegaly, splenomegaly and/or ascites or any problem that compromises the
recommended techniques for anthropometric and visceral fat measurement by computed

tomography.

Anthropometric clinical indicators

All clinical, anthropometric, laboratory and imaging by computed tomography evaluations
were standardized and measured by a properly trained staff. Measurements of weight and
height were obtained according to the techniques proposed by Lohman et al (1988) [11]. We
directly measured weight in kilograms using a Portable, digital scale (Filizola, Sao Paulo,
Brazil) with capacity up to 150Kg and a precision of 100g. The Height was measured in
centimeters with a portable stadiometer (Seca, TBW Importing Ltda.). Waist Circumference
(WC) was measured at the midpoint between the lower costal margin and the iliac crest, we

used an inelastic measuring tape of 1 mm precision.

Measurements were obtained in duplicate and their averages were used for the analyzes. The

Anthropometric data obtained correlation coefficient of intra and inter evaluator exceeding



57

0.90 confirming the reliability of the measures collection. The WHtR was calculated by the
WC (cm) divided by the height (cm). The Conicity index was obtained by the formula
proposed by Valdez (1991) [12]:

WC (cm)

C Index= .
0.109 X \/Welght(Kg)

Height(m)

All individuals were submitted to a blood sample collection. They had fasted for 12 hours.
The blood samples were used to measure the high-density lipoprotein cholesterol (HDL-c)
and triglycerides (TG) levels. They were quantified using a colorimetric system, dry
chemistry method, with kits manufactured by Ortho-Clinical Diagnostics™, Rochester, NY.

For conversion between units, mg/dl to mmol/L, it was multiplied by 0.0113.

The VAI was obtained by the formulas proposed by Amato et al (2010) [4]: for males, VAI=
(WC/36.58 + (1.89 x BMI)) x (TG/0.81) x (1.52/HDL) and females, VAI= (WC/39.68+
(1.88xBMI)) x (TG/1.03) x (1.31/HDL). The LAP was obtained by the formulas proposed by
Kahn et al (2005) [3]. For males, LAP= (WC [cm]- 65) x (triglyceride concentration
[mmol/L]) and females, LAP= (WC [cm] -58) x /triglyceride concentration [mmol/L]).

Tomographic image of Visceral Adipose Tissue area (VAT)

The area of Visceral Adipose Tissue was measured by computed tomography obtained by the
CT Spirit Siemens of the Radiology Service from the University Hospital of UFBA and
analyzed by a single specialized technician. The examination was performed in complete fast
of 4 hours without administration of barium or organic iodinated contrast, with the patient in
supine position and the arms extended overhead. The area was obtained from a single axial
CT slice at the level of L4-L5, with a slice thickness of 10mm and an exposure time of three
seconds, according to a technique proposed by Seidell et al (1987) [13]. The VAT area was

described in square centimeters.
The tomographic program was used with x-ray CT scanner parameters of 140kV and 45mA,

being employed the density of -50 and -150 Hounsfield units for the identification of fat
tissue. Visceral obesity was identified by the VAT area above 130 cm? [14].

STATISTICAL ANALYZES
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For data analysis it was used descriptive statistics, means, standard deviations, as well as
Kolmogorov-Smirnov test and the histogram to assess normal distribution. In adittion, we
used Student t-test and the Wilcoxon test to compare the mean of the variables of normal and
non-normal distribution, respectively. The coefficient of variation was calculated to assess the
inter and intra examiner variability of the anthropometric measures. The correlations by the

Pearson’s and Spearman’s correlation coefficient according to the variables linearity.

The areas under the ROC curves (Receiver Operating Characteristic) (AUC) were calculated
by adiposity indicators in the identification of discriminatory power for visceral obesity. The
area under ROC curve value equal 1 means perfect accuracy of diagnosis and the closer to
this value and greater than (.75, it is, it has a precision sensibility [15]. Sensibility, specificity,
positive predictive value (PPV) and negative predictive value (NPV), and their respective
cutoffs with more appropriate balance between them were examined. A confidence interval
(CI) of 95% was adopted. The significance level was set at p<0.05. For the analyzes it was

used the statistical program SPSS; version 16.0 (SPSS Inc., Chicago, IL, EUA).

ETHICS STATEMENT

This study was approved by the Ethics Committee in Research of the School of Nutrition
(license numbers: 01/09), Federal University of Bahia, in Salvador, Brazil. All participants
agreed in participating in this research by signing a written informed consent. The study did
not involve procedures of high risk for the individuals and all received the test results, and
they were seen at nutrition clinics of the University Hospital and referred for health follow-up,

where necessary.

RESULTS

Two-hundred individuals were evaluated, from whom 9 were excluded (TG values > 400
mg/dl and outliers of the visceral fat), totaling 191 participants in this study. The
anthropometric data obtained correlation coefficient of intra and inter evaluator exceeding
0.90 confirming the reliability of the measures collection. In Table 1, the mean WHtR was
0.57 and 0.59 in elderly men and elderly women, respectively. The mean C Index was higher
in the elderly group of both sexes. It was verified that the LAP and VAI had higher means in

elderly comparing with group of adults, in both sexes, however this difference did not have
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statistical significant, except the mean of the LAP in women. The average area of VAT was

over 130cm’ only in elderly men (p<0.01) (Table 1).

Table 1 - Descriptive analysis of the anthropometric clinical indicators and visceral adipose
tissue area, and the mean comparison of these variables, by sex and age group.

Men Women
20-59 years (n=49) 60 years (n=45) p 20-59 years (n=49) 60 years (n=45) p
WHtR 0.51 (0.07) 0.57 (0.07) 0.001*  0.53 (0.07) 0.59 (0.07) 0.001**
C Index 1.23 (0.09) 1.31 (0.08) 0.001**  1.21 (0.08) 1.29 (0.09) 0.001**
VAI 1.57 (0.98) 1.73 (1.08) 0.470°  1.67(1.33) 2.15 (1.44) 0.0902
LAP 35.66 (31.07) 43.27 (30.64) 0.2402  34.12 (27.66) 47.60 (26.98) 0.020*
VAT 94.18 (58.74) 157.80 (86.08) 0.001**  72.20 (43.88) 122.53 (48.94) 0.001**

Data are mean_S.D.
Abbreviations: WHtR: Waist-to-height ratio; C Index: Conicity Index; VAI: Visceral adipose index; LAP: Lipid
accumulation product; VAT: Visceral adipose tissue area (cm?). *p< 0.05; **p<0.01 ;?no significant

In both sexes it was found that anthropometric indicators had strong correlations with the
VAT area, increasing from the group of adults to the one of older men and in women the
inverse was observed. The LAP showed correlation higher than 0.70 (p< 0.01) and 0.60 (p<
0.01) respectively in men and women. The strongest correlation of the VAI was r= 0.56 (p<

0.01) in elderly men, while in elderly women the correlation was moderate (Table 2).

Table 2 — Correlation coefficient between visceral adipose tissue area and the indicators of
adiposity in both sexes according to age group.

Visceral Adipose Tissue Area

Men Women
20-59 years > 60 years 20-59 years > 60 years
WHtR 0.79* 0.80** 0.73* 0.64**
C Index 0.68™* 0.821** 0.72* 0.47*
VAI 0.50"* 0.56"** 0.38** 0.47**
LAP 0.70"* 0.73"* 0.61* 0.60**

Abbreviations: WHtR: Waist-to-height ratio; C Index: Conicity Index; VAI: Visceral adipose index; LAP: Lipid
accumulation product. **p<0.01 ! Spearman’s correlation coefficient

In Figurel and Table 3, the analyzes of the ROC curves of anthropometric clinical indicators
are presented. In both sexes the WHtR and C Index showed a higher area under the ROC
curve than the LAP and the VAI, i.e., AUC > 0.90 in men and AUC > 0.86 in women, except
in elder women. The VAI had larger areas in elderly, with AUC=0.83 (CI: 0.705 — 0.955) in
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men and AUC=0.71 (CI: 0.566 — 0.856) in women. Regarding other indicators, the VAI had

the lower discriminatory power (Figure 1).
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Abbreviations:AUC: Areas under the ROC curves, CI: Confidence Interval; LAP: Lipid accumulation product; VAI: Visceral
adipose index; C Index: Conicity Index; WHtR: Waist-to-height ratio. *p<0.05 **p< 0.01

Figure 1- ROC analysis with Areas Under the Curve (AUC) of indicators of adiposity in

predicting visceral obesity (TAV area > 130cm?) for men and women. In this Figure are presented
the analyzes of ROC curves of anthropometric clinical indicators, classified by sex and age groups (adults and
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elderly individuals). In both sexes the majority of indicators had strong predictive ability to detect the presence
of visceral obesity, i.e., AUC above 0.80.

It is observed in Table 3 that the cutoffs of WHtR were similar between age groups, in both
sexes, with sensibility and specificity above 81% and 78.6%, respectively. Regarding C
Index, elderly had cutoffs of 1.30, with sensibility and specificity of 92.9% and 94.1% in men
and 61.9% and 67.9% in women, respectively (Table 3).

Table 3. ROC analysis with Cutoff points, sensitivity and specificity of indicators of
adiposity that correspond to VAT area of > 130 cm’ for men and women.

20-59 years 260 years

Cutoff Sens. (PPV) Spec. (NPV) Cutoff Sens. (PPV) Spec. (NPV)
MEN
WHR 0.54 84.6 (68.7) 86.1 (93.9) 0.55 85.7 (88.9) 82.4 (77.8)
C Index 1.26 92.3 (70.5) 86.1 (96.9) 1.30 92.9 (91.6) 94.1 (89.0)
VA 1.45 76.9 (41.6) 61.1 (88.0) 1.24 78.6 (84.6) 76.5 (68.5)
LAP 37.4 84.6 (57.9) 77.8 (93.3) 26.4 92.9 (94.7) 76.5 (86.7)
WOMEN
WHR 0.59 83.3 (41.6) 83.3 (97.2) 0.58 81.0 (74.0) 78.6 (84.6)
C Index 1.25 100 (42.9) 81.0 (100) 1.30 61.9 (59.2) 67.9 (70.3)
VA 1.46 66.7 (22.2) 66.7 (93.3) 1.84 66.7 (60.9) 67.9 (73.1)
LAP 40.6 83.3 (29.4) 71.4 (96.8) 44.0 81.0 (77.3) 82.1 (85.2)

Abbreviations:Sens: Sensitivity ; Spec: Specificity; PPV: Positive predictive value; NPV: Negative predictive value; WHtR:
Waist-to-height ratio; CI: Conicity Index; VAI: Visceral adipose index; LAP: Lipid accumulation product

The LAP cutoffs ranged from 26.4 to 37.4 in men, reaching a PPV of 94.7% with sensibility
and specificity of 92.9% e 76.5% respectively, in the men older than sixty years while in
women the LAP ranged from 40.6 to 44.0, with sensibility and specificity of 81.0% and
82.1%, respectively in elderly women. Men and women between 20 and 59 years old had
higher proportion of true negative with NPV of LAP above 93%. The VAI cutoffs were 1.45
(sens: 76.9%; spec: 61.1%) and 1.24 (sens: 78.6%; spec: 76.5%) in adults and elderly men,
respectively. Among women the cutoffs were 1.46 in adults and 1.84 in elderly with

sensitivity and specificity above 66.7% (Table 3).

DISCUSSION
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The present study showed that the clinical anthropometric indicators had strong correlations
with visceral fat and most of the areas under the ROC curve gained predictive power with the
increasing of age, being more expressive, especially in men. This is the first study that
evaluates the accuracy of the LAP and the VAI compared to anthropometric indicators for the

detection of visceral obesity as measured by computed tomography in both sexes.

In this study, the WHtR and C Index evaluated well the visceral obesity. The C Index
incorporates three very instructive measures, including the WC, which is common to the
other indicators here evaluated. The C Index proved to be one of the most accurate in the
discrimination of the visceral obesity, especially in men. It detects the changes in fat
distribution, allowing comparisons between individuals that had different measurements of
body weight and height [19]. Studies show that C Index has been a good predictor of high
coronary risk [20] with AUC of 0.80 (95% CI: 0.74-0.85) and cardiovascular risk [21], as
well as the WH(R [22].

The WHtR allows identifying the waist circumference of the risk to an individual's height and
was better than the C Index only in the older women in this study. A systematic review
showed that the WHtR was better than WC and BMI in predicting CVD in 86% of studies in

men and in 91% in women [23].

Regarding the LAP, there was an increase of accuracy comparing younger and elderly
individuals in both sexes in this study. The LAP estimates the over-accumulation of lipids,
rising more quickly with the age for men than for women, which may contribute to the
increasing in cardiovascular events in younger men [3]. In this study, the LAP and the WHtR
had similar accuracy (AUC=0.80; p<0.01) to identify visceral obesity in older women. Studies
showed the discriminatory power of the LAP for other events, such as the incidence of
diabetes that was similar to waist to hip ratio and WHtR [24] and in the prediction of

metabolic syndrome where there was superiority of the LAP in relation to WHtR [25-27].

In this study, despite the VAI having positive correlation with visceral fat, it had shown lower
accuracy compared to other indicators, in both sexes, however there was good accuracy in the

elderly. In the same way as the LAP, the VAI has been reported to predict other events
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resulting from excess of visceral fat [28-30] not of visceral obesity itself, as in the present

study.

Overall, this study demonstrated that elderly men had better correlation and accuracy in
discrimination of the excess of visceral fat than older women, possibly because of the physical

and hormonal changes that happen to women in the aging process.

The cutoff points of the indicators evaluated in this study to identify the visceral obesity are
still a gap in the literature. The values for the elderly, who have not been previously identified
are of particular interest. For the WHItR, the cutoffs were similar to those found in other
studies to identify high coronary risk [31,32] and to discriminate diabetes, hypertension and
dyslipidemia [33]. However there was not studies to discriminate visceral obesity that showed
cutoffs points as this study. Therefore, it is recommended to consider that the waist should not

be greater than half of the height of a particular individual as this would indicate a health risk.

The theoretical range of the C Index is between 1.00 and 1.73 and this ratio increases with the
accumulation of abdominal fat, already taking into account its height and weight, increasing
the risk of diseases [34]. In this study the C Index was able to detect more cases of visceral
obesity in men than in women, with values from 1.26 to 1.30 in adults and elderly
respectively. Studies have suggested cutoffs of the C Index in order to identify high coronary
risk and hypertension [9,35], however, they were assessed only in adults and not in the

elderly.

For the LAP, this study identified values above 26.4 and 40.6 in men and women respectively,
i.e., values for women were superior than for men to detect visceral obesity. There is
information about the LAP cutoffs to detect other events, among them, a study with spanish
adults [26] identified the LAP value above 48.9 in men and 31.7 in women to detect
metabolic syndrome. In relation to the VAI, cutoffs were similar among adults, while among
the elderly, men had a value of 1.24, being lower than that of women that was 1.84. The
results presented here show that values above those cutoffs allow to estimate visceral obesity
and underscore the importance of obtaining and using specific cutoffs points for each

population.
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The scarcity of studies about this subject and which evaluated anthropometry with the LAP
and the VAI using this imaging method restricted the comparison of results between the tested
age groups. As shown in most studies [2], the measurement of single computed tomography
scan, especially at L4-L5 position minimizes radiation exposure of the individual and reduces
cost. This way we have chosen this position this study. Further studies are needed, with larger

samples, allowing generalizations and comparisons among different populations.

This study reinforces that individuals should be assessed early and periodically, through
accurate methods, considering its ease of use in large scale and low cost, especially those one
that replace the CT, such as WHtR, C Index, LAP and VAI enabling a better nutritional
clinical evaluation in elderly and adults able to intervene effectively for the prevention and/or

treatment of visceral obesity related to cardiovascular risk.

In conclusion, visceral obesity, considered a large spectrum of cardiovascular risk, was highly
discriminated by both anthropometric indicators, C Index and WHItR, as well as by the LAP
and the VAL Therefore, these methods are effective tools in cardiovascular risk assessment

and in the follow-up for individual and collective clinical practice.
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4-CONCLUSOES

Com base nos resultados encontrados neste estudo pode-se concluir que:

e Ha poucos estudos recentes que avaliaram a relacdo entre os indicadores
antropométricos € a gordura visceral medida pela TC, sobretudo com os
derivados da CC e do DAS, além do Produto de Acumulagio Lipidica e o Indice
de adiposidade visceral.

¢ A maioria dos estudos avaliou a relagio dos indicadores clinicos
antropométricos com as doencas consequentes da obesidade visceral.

¢ Os indicadores antropométricos apresentaram 6timo desempenho para predizer a
gordura visceral em idosos, sem a necessidade de medi-la por meio de
tomografia computadorizada.

e Houve um forte poder discriminatério dos indicadores antropométricos,
sobretudo a RCA e DAS/Altura para detectar o excesso da drea de tecido
adiposo visceral em idosos.

e Ambos os indicadores antropométricos, Indice conicidade e RCA, bem como o
Produto de Acumulacio Lipidica e o Indice de adiposidade visceral mostraram
alta acurdcia na discriminacdo da obesidade visceral.

e Os indicadores clinicos antropométricos sdo acurados na estimativa da
obesidade visceral, sdo ficeis de utilizar e apresentam baixo custo,
possibilitando uma avaliagdo clinica nutricional capaz de intervir mais precoce e
efetivamente na prevengao e/ou tratamento desta obesidade.

e Os indicadores clinicos nutricionais sdo eficazes na avaliagdo de risco

cardiovascular e de acompanhamento para a prética clinica individual e coletiva.
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5-CONSIDERA COES FINAIS

A quantificacdo da gordura visceral é imprescindivel diante da sua relagdo com a
maioria das doencas cronicas, porém os métodos mais acurados, como a TC sdo caros,
emitem radia¢do e pouco acessiveis na pratica clinica. Nesse contexto, a antropometria, como
importante indicador clinico nutricional, mostrou ter boa acuricia sendo capaz de substituir a
tomografia, sem os inconvenientes da mesma, ou seja, utilizar esses indicadores que sdo de

baixo custo, simples, praticos e ndo invasivos € de extrema importancia e aplicabilidade.

Os indicadores clinicos nutricionais sdo métodos acurados e precisos capazes de
estimar a obesidade visceral, sendo essencial para aplicacdo prética de medidas de prevenc¢do

e deteccdo precoce de risco dessas doengas.

Assim, este estudo visou também fornecer ferramentas de triagem custo-efetiva,
ajudando na contencdo dos custos nos sistemas de saide e impulsionando futuras
investigacdes. Entretanto, € notério que novos estudos necessitam ser realizados para que
esses resultados possam ser generalizados, sobretudo investigacdes com pacientes em

situagdes clinicas especificas.

Contudo, o profissional de saide podera aplicar esses indicadores tanto em ambito
ambulatorial quanto em seguimento, sobretudo em idosos permitindo uma identificacao

precoce dos riscos de doengas.
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6-PERSPECTIVAS DE ESTUDOS

A partir dos resultados encontrados e das varidveis obtidas serdo apresentadas as novas

propostas para seguimento desta pesquisa:

Avaliar o desempenho de indicadores clinicos antropométricos em identificar a

resisténcia insulina pelo HOMA-IR.

e Verificar a relacio entre HOMA-IR, drea de gordura visceral e indicadores

antropométricos entre adultos e idosos

e Avaliar a acurdcia das razoes lipidicas na estimativa da gordura visceral medida pela

tomografia computadorizada.

e Determinar a correlagdo entre indicadores antropométricos, perfil metabdlico e a

gordura visceral de risco para doencgas cardiovasculares em idosos.
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7-OUTRAS PRODUCOES CIENTIFICAS

Além dos resultados e das perspectivas de estudo apresentados, sdo descritas a seguir

outras producdes cientificas realizadas durante a elaboracdo deste trabalho e oriundos do

mesmo projeto:
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ANEXO A- PARECER DO COMITE DE ETICA

UNIVERSIDADE FEDERAL DA BAHIA
ESCOLA DE NUTRICAO

COMITE DE ETICA EM PESQUISA - CEPNUT
Rua Aradjo Pinho, 32, Canela

40.110-150 Salvador, Bahia, Brasil

Tel: (713 3283-7704. Fax: (711 3283-7705

COMITE DE ETICA EM PESQUISA DA ESCOLA DE NUTRIGAO DA
UFBA (CEPNUT)

PARECER
PROJETO DE PESQUISA

“Preditores de gordura visceral: comparagio entre métodos em adultos e idosos.”
COORDENADORA

Mut. Anna Karla Carmeiro Roriz

PARECER CEPNUT

Informamos que o Protocolo de Pesquisa intitulado “Preditores de gordura visceral:
comparagao entre métodos em adultos e idosos™, foi apreciado em reunido ordindria

desse Comitd, realizada no dia 13 de fevereiro de 2009, tendo obtido aprovacio,

Profa. N n a&éi%Smgé

C 'DD NADORA
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ANEXO B- TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

UNIVERSIDADE FEDERAL DA BAHIA
ESCOLA DE NUTRICAO

PROJETO DE PESQUISA: PREDITORES DE GORDURA VISCERAL:
COMPARACAO ENTRE METODOS EM ADULTOS E IDOSOS.

B, oottt e et —aaaen , fui procurado(a) pela
nutricionista Anna Karla Carneiro Roriz, mestranda da Escola de Nutricao da Universidade
Federal da Bahia, quando fui informado (a) sobre o objetivo da pesquisa, sob a coordenagao
da professora Lilian Ramos Sampaio, com o titulo acima citado. O objetivo principal desta
pesquisa € o de avaliar o quanto eu tenho de gordura na cavidade abdominal e isto serd
verificado através de medidas antropométricas e pela tomografia computadorizada abdominal.
Foi colocada a importancia deste estudo uma vez que pretende avaliar um melhor (es)
método(s) antropométrico(s) que identifique (m) a gordura na cavidade abdominal como
indicador (es) de risco cardiovascular. Foi explicado que, para a realizacdo das medidas
antropométricas, eu terei que vestir roupas finas e leves e que a tomografia computadorizada
ird me expor a uma dose muito pequena de radiacao a qual ndo causara qualquer dano a minha
saude. A mestranda deixou claro que caso eu desista de participar em qualquer fase da
pesquisa, ndo terei prejuizo e que, caso eu necessite de algum tratamento, serei
encaminhado(a) para acompanhamento.

Segundo as informacdes prestadas, a pesquisa consta de levantamento de meus dados
pessoais, demograficos, avaliagcdo antropométrica (peso, circunferéncias da cintura, quadril e
coxa, comprimento da perna, pregas cutaneas triciptal e subescapular e o didmetro do
abddomen) e bioquimica, ao qual deverei comparecer ao laboratério indicado em jejum para
realizacdo da coleta de sangue (glicemia, insulina, colesterol total, HDL, LDL, VLDL,
Triglicerideos, magnésio e acido urico). Foi garantido que receberei os resultados de todos os
exames realizados durante a pesquisa para acompanhamento e/ou tratamento, além de receber
assisténcia nutricional permanente prestada por um dos ambulatérios de Nutricdo do anexo
Prof® Francisco Magalhaes Neto do HUPES . Foi dito também que todas as informagdes sobre
a minha pessoa serdo mantidas em sigilo, € ndo poderei ser identificado como participante da
pesquisa. Também fiquei ciente de que caso tenha alguma reclamacdo a fazer deverei

procurar a professora Lilian Ramos Sampaio ou o Comité de Etica em Pesquisa da Escola de
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Nutricdo da UFBA (Rua Aratjo Pinho, 32, Canela CEP: 40.110-150 Salvador, Bahia, Brasil
Tel: 71-3283-7700/7704. Fax: 71-3283-7705) Assim, considero-me satisfeito(a) com as
explicacdes da mestranda Anna Karla Carneiro Roriz e concordo em participar como

voluntario(a) deste estudo.

COMO TENHO DIFICULDADE PARA LER ( SIM........ NAO....... ), O ESCRITO ACIMA. ATESTO
TAMBEM QUE A PROFESSORA ANNA KARLA CARNEIRO RORIZ (OU UM MEMBRO DA SUA
EQUIPE ) LEU PAUSADAMENTE ESSE DOCUMENTO E ESCLARECEU AS MINHAS DUVIDAS, E
COMO TEM A MINHA CONCORDANCIA PARA PARTICIPAR DO ESTUDO, COLOQUEI ABAIXO
A MINHA ASSINATURA ( OU IMPRESSAO DIGITAL ).

SALVADOR , DE DE 2009.

PESQUISADO

ASSINATURA:
IMPRESSAO DATILOSCOPICA (Quando se aplicar)

TESTEMUNHAS:

ASSINATURA:

ANNA KARLA CARNEIRO RORIZ
CRNS - 1511

DOCUMENTO EM DUAS VIAS, UMA PARA SER ENTREGUE AO PESQUISADO.



ANEXO C- QUESTIONARIO

UNIVERSIDADE FEDERAL DA BAHIA
ESCOLA DE NUTRICAO

PESQUISA: PREDITORES DE GORDURA VISCERAL: COMPARAGAO ENTRE METODOS EM ADULTOS E IDOSOS.

Questiondrio n9. : Data:__ / / Registro:

Nome:

Endereco: Telefone:

1.Sexo: (1) M (2) F 2.ldade: 3.Datanasc.:.__ / [/
MEDIDAS ANTROPOMETRICAS

04.Peso: IMC:
05.Altura(1):

06.CCintura(1): CCintura(2):
07.CQuadril(1): CQuadril(2):
08.CCoxa(1): CCoxa(2):
09.DAS(1): DAS(2):
10.PCT(1): PCT (2):

11. PCSE (1) PCSE (2)

AVALIAGAO CLIiNICA E BIOQUIMICA (Data: / / )

12.Glicemia de jejum: 15. Colesterol total:
13. Insulina: 16. HDL-Col:

14. Acido drico: 17. LDL —col:

18. TG: 19.VLDL:

20. Magnésio: 21. Pressdo diastdlica

22. Pressdo sistdlica:

AVALIACAO POR TOMOGRAFIA (cm?)

23. Area de tecido adiposo abdominal total:

24. Area de tecido adiposo subcutaneo:

25. Area de tecido adiposo visceral:
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ANEXO D- Comprovante de aprovacgdo do artigo 2

Assunto: FW: [Nutr Hosp] (m sg019-EDITOR_DECISION_ACCEPT) Decisién del editor
De: ANNA KARLA (karlaroriz@hotrail.com)
Para; annakararoriz@yahoo. com.br;

Data: Quinta-feira, 20 de Margo de 2014 7:54

= To: karlarorzz@hotmail com

> Subject: [Nutr Hosp] (msg019-EDITOR. DECISION _ACCEPT) Decision del editor
= Date: Wed, 19 Mar 2014 (94651 +0100

> From: miguelangel martinez olmos@sergas.es

-

= Anna Karla Roriz:

>

> Hemos tomado una decisién sobre su articulo

=

= NUTRICION HOSPITALARIA
=

=-1d: 7185

= - Titubo : Poder discriminatorio de los indicadores

= predictores de adiposidad visceral evaluados mediante tomografia en el
= ANCIANQ

>~ Autor : Anna Karla Roriz

>

> El articulo ha sido Aprobado para su publicaciin

> Revisor/a A:
= The manuscript has been reviewed. No comments to add.

T e o e e e e

* NUTRICION HOSPITALARIA http7/www.aulamedica.es/gder/index php/nh
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ANEXO E- Comprovante de submissao do artigo 3

FW: PLOS ONE: PONE-D-14-00777 [Evaluation of the accuracy of anthropometric clinical indicators of

Assunto: visceral fat in adults and eldedy indmnaduals] - [EMID:6b541fd82c45bi48]
De ANMNA K.ARLA {l;;.:-a.rl_a-rr.;ar-i-z@h;}t.maii.cﬁm} - S
Para: annakarlamtiz@ya;hm.cum..bn

Data: Eexta.-feira, Zﬂ-de. I‘Hargn de £ﬁ14 12:25

> From: sabina tavinor@editorialofiice .co.uk

> To: karlarorizi@hotmail. com

> Date: Mon, 10 Feb 2014 1426:18 -0500

= Subject: PLOS ONE: PONE-D-14-00777 [Evaluation of the accuracy of anthropometric clinical mdicators o
visceral fat in adults and elderly mdividuals] - [EMID$b541fd82c45bf48]

=

= PONE-D-14-00777

= FEvahation of the accuracy of anthropometric clinical indicators of visceral fat in adults and elderly individuals
= PLOS ONE

a

= Dear Dr RORIZ,

=

> Thank vou for submitting your paper to PLOS ONE. We have escalated your manuscript to an in-house
editor for further advice. As soon as we have an update, we will be in touch. We appreciate your paticnce in thi
matler.

-

>

> Regards,

=

> Sabmna Tavinor

> PLOS ONE



ANEXO F- Certificados e comprovantes das producdes cientificas

Bioimpedancia elétrica e gordura
visceral: uma compara¢ao com
a tomografia computadorizada
em adultos e idosos

Bioelectrical impedance ond visceral fol: a comparison
with computed fomography in adufts and elderly

Michoela Eickemberg', Caroling Cunho de Olivein?,
Anno Korla Comeire Rorz?, Gard@nia Abreu Vieira Fontes®,
Adrniana Limao Mello®, Lilion fomes Sompaio®

RESUMO

Avaliar @ associacao entre hioimpedéncia elétrica (B1A) @ gordura visceral [GV) em adui-
tos e dpsos. Suj o o metodos: Estudo transversal, 197 individuos (52% mulheres, 49% idosos),
estiatifcados por sexo, grupo etéio & masse corporal. Obtiveram-se dades sohie tomografia
computadarizada {area de GV} e BIA {percentual de gordura corporal total (%GCTBIA), dngulo de
fase, reactancia e rasisténcial, Andlise estatistica- Cosficiants de Comslagan de Pearson, Anmva,
Quiguadrado de Pearson, Curea ROC, Booubtenn.. Areas de GV = 130 em? foram mais obsenadas
am idagas 8 am hamens. Entre as mulheres adultas, mostrou-se correlagio mais fore entre GV e
WGET-BIA. Os demais grupos apresentaram resultados semelhantes & correlagbes estatisticamen-
iz significantes. fs comalagies entre GV ¢ dnguln de Tass foram fracas ¢ sem significincia esta.
tislica, As analises da Curva ROC indicaram os sequintes %GCT-BIA que idantificaram excesso de
GV homens: 31.5% [adultos), 24, 25% (idosos); mutheres: 35,05% (adultes), 38,45% [idosas), com
sensitulidade de T8,6%, B2,1%, £3,3%, 66.7% e especificidade de 70.6%, 62.5%, 79.1%, 69%, res-
pectivamente. Crnclisoo BIA apreseniou setisfataria sensibilidads ¢ especificidade para predizer
GV, entretamt, sutros aparclhos e tecnicas devem ser investigados para melhorar sssa predicio.
&) Aras Frddocmnol et 713571 2730

Descritores

Gidora wsceizl inpetEnga gl roirogiata compladun gy

Lo T

ABSTRACT

Uinecinee To evabeals the association between electrical bigimpedances analysis (BLA) and vizcersl
fat (VFYin adult and etderly patiants. Suljects and methiods: This was a cross-sactiongl study, with
a sarngle of 191 subjects (52% women, 49% eldery] stratified by sex, age and body mass, Compu-
terized tomography (VF area) and B1A (percantage of total body f21 (5 TEF-BiA}, phase angle, reac-
fance and resistancel dats were generated. Statistical analyzis was based on Pearson’s Correlation
Coefficignt, Angwa, Pearson's Chi-equade, and AOC eurves, Bes e WF aneas = 130 cm® were maose
pfevalent among the elderty and amang men. Adult females showed a stronger correlation bet-
ween GV and % TRF-BIA, The oiher groups showed similar rasults and statistieally significant comra-
lations, Comelations between GV and phase angle ware weak and nnt statistically significant. ROC
Curves analyzes showed the following %TBF-BLA, which identifiad excess UF: for male subjects:
21.5% (adults] and 24.25% lelderly); for fernale subjects: 35.06% |adults] and J8.45% |ebderly) with
senamivity of JB.6%, 82.1%, 83.3%, and &6, 7%, and specificity of 70.6%, G2.5%, 79.1%, and 9%,
respectvedy, Coeoivsion BLA was foamd 1o have satisfaciory sensitivity and spesilicity 1o predict
WF; howaver, other devices and other lechniguas should be investigated to improve VF prediction.
dre Brzs Froociewd Mistab: 2005500 27 32

Heymords

Waesal fal. elechie Ppedance; campulensed wmography

Aagy Bros Endocring Molab 20135751

artico origingt

'Liresersaanin Focderal ma Bakus
APFRAL Carvo de Bouseg

i frvss wivabo na Ares oo
Ervplamamenta Crrsathg
Kafaahal o [hesumabvamana

i By @ Tenoddgon 1DERAE
ChbTg, Sobvadrn, A Brasd
LA, Lreestisidace Fodernl

i Sangipe CF VAF-CNPa,
Levacon BA Higsid

" Cepartpmeras i Gl da
Fouingdo, borola di hulisad, UREA,
CEME-CNPY, Sakadal. B, frasl
SUFEA. Oepatamanto da O
tla Mutrigia, Eacola de Mungin.
LIFBA, Sabeactne, B, Bepsil
FUbmapigidace de Sao Fauln USE
Lag Pelny, 5P Deparamema

sk D gy da Pulrgas t sooda

it Maitrag i, LI B, CEAY

T, Salwdor, B4, Baw)
"lrrizadade Fedoral de Sao
Pauda illedespl, Sho Paln, &,
g g 1y e Codncea i

Piugngan, bacods e Maaingen UFHS,

CEIAE-{MPD, Sabeackr, BA, Brasd

Usiurde roal s me Heviperol
Univmrsn dres Tiodesso Tdgar
Lhanios, USES, Salvagor, RS

Comespondincs para.
Vot |l orhag

Faradd din Mudngin
Un'vigtidanm P g Rala
e Bzt Pnbo, 37
AGHOIET - Sabaior, B Brasl
T SR T ke s P

Flitidnaio o, BT pal 2000
Ao AT T

2

81



ARCHIVOS LATINOAMERICAMOS DE NUTRICION
Organg Oficial de la Sociedad Latinpamericana de Mutricidn

82

Yol 61 N 1,200

Methods of predicting visceral fat in Brazilién adults
and older aduits: a comparison between a'anthjrt:q:u:-n'natrw_:,ur
and computerized tomography |

Anna Karla Carneire Roriz, Carolina Cunha de Qliveira, Pricilla Almeida Moreira, Michaela Eickemberg,
Jairza Maria Barreto Medeiros, Lilian Ramoes Sampaio

School of Nutrition, Federal University of Bahia, Brazil

SUMMARY. Visceral adipose tissue (VAT) s linked with the meta-
bolic consequences of obesity, being necessary the use alternative
metheds of predicting this type of fal, like anthropometry. The ob-
Jjective of this study was assess the performance of anthropometry in
predicting wiseeral fat measured with computerized tomography in
odults and older adults. Study transversal with 197 individuals un-
derwent compuierized tomography (CT) and anthropometry. The
variables analized were: visceral adipose tissue area by CT, Sagitial
Abdominal Diameter (SAD), Waist Circumference (W) and Waist-
Hip Ratio (WHR). A descriptive analysis, Pearson correlation and
ROC curve were carried out. We observed Correlations higher than
0.7 (p=00000) between the SAD, WC and the VAT area were found
in adult men and older men and inadult women, WHR displayed the
least camelations. The mast sensitive and specific SAD cut-off points
were equal for all the men (Adults: 20.2 cm MOlder adules: 20,2 cm)
but different for the women (Adulis: 21.0 cm; sens.: 83.3; spec.:
701 fOlder adules: 19.9 cm; sens.: 81.0; spec.:79.3) The WC cut-
off points that identified a VAT area =130cm?® were 90,2 cmand 92.2
cm for men (adult men - sens.: 86.7; spec.: 86,1 - and older men-
sens.: T9.3; spec.: TT.8 —reapectively ), while for women the recorded
values were 92.3 cm (adult women— sens.: B3.3; spec: B1.4) and
BE.2 cm (older women — sensg. 76.2; spec.: 69.0). This study showed
that WC and SAD achieved the best performance in the identifica-
tion of visceral fal considercd at risk for the development of
cardioemetabolic diseases in adulis and older adulis,

Key words: Anthropometry, sagittal abdummal d.IE.TIH: ter,

computerized tomography, visceral far,

INTRODUCTION

Obesity is a condition of excessive accumulation of fat
which compromises the health of the individual and is
considered to be a feature of Food and MNutrition Insecurity
across the world. The consequences of obesity on health are
innumerable and varied, even to the extent of causing disability

- and thus having an adverse effect on quality of life (1),

RESUMEN. Métodos de prediccién de la grasa visceral en

brasilefios adultes ¥ los ancianos: una comparacion entre la

antropometriz ¥ la tomografia computarizada. Tejido adiposo
visceral (TAV) estd vinculado con las consecuencias metabdlicas de
la obesidad, siende necesario el 'uso de métodos aliernstivos de
prediecidn de este tipo de grasi. como la antropometria, Bl ohjetivo
de este estudio fue evaluar el desempefio de la antrapometria en la
prediccidn de la grasa visceral medido con tomografia computar zada
en adultos y adulios mayores. Estudio transversal con 197 individuos
somelidos a tomografia computarizada v la antropometria. Las
variables fueron: drea de TAV, difimetro abdominal sagital [DAS),

circunferencia de cintura (CC) y|el Indice cintura-codera (RCC).

Andlisis descriptive, de correlacidn de Pearson y la Curva ROC se
llevaron a cabo. Hemos ohservado correlaciones superiores a 0,7
(p=0,000) entre ¢l DAS, CC v TAY en los hombres adulues v aduliss
mayores ¥ en mujeres adultas. ROC muestren la minima correlacian,

Los puntos de corte de DAS més sensible y aspecifico son ipuales
para los hombres (adultos ¥ adultes mayores: 20,2cm), pero diferente
para las mujeres (Adultos: 2[,0¢m— sens.:83.3; espec.-79. | adultos
mayores: 19.9cm - sens.: 81.0; espec.: 79.3). Bl CC de los puntas de’
corte fueron de 902cm v 92,2cm para los hombres (Hombres

adultos— sens.: B6.7; espec.: 86.1= y los hombres mayores - sens.:

T4.3; espec.: T7.8, respectivamente], mientras que para las mujeres
los valores regisrados fueron de 92 3em (mujeres adullas— szns.:

83.3; espec.B1.4) ¥ B8.2em (mujeres mayores— sens. 76.2;

espec.:69.0). Este estudio mostrd que la CC y ¢l DAS lograr &l mepor
rendimiento en la identificacitn de la grasa visceral considerados de

riesgo para ef desarrollo de enfermedades cardiometabalicas en los

adulas y adulios mayores

Palabras clave: -"mlru-pnml:trfa digmeiro abdominal sagital,

tomografia computarizada, la grash visceral.

A number of studies have reported that identification of
the way fat is distributed aeross the body and of the type of
excessive fat is more important than the quantification &f taral
body fat (2).

Evidence has been I'nundmf.’ an |mp-unnn: association
between abdominal adiposity and the development of
morbidity (2-5). Abdominal fat is composed of subcutaneous
and viseeral fat. The latter is the principal fat to have been
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Bioimpedancia elétrica e sua aplicacio
em avaliacdo nutricional

Bioelectric impedance analysis and its
use for nutritional assessments

Michaela EICEEMBERG!
Carolina Cunha de OUVEIRA"
Anna Earla Carmeirn RORIZ
Lian Ramod SARPAIDT

RESUMO

A busca por métodos de estimativa da composicio corporal & uma preccupacka constante da comunid ade
cientifica, com vistas & obten;io de um aowads diagnastioo do sstade nutricional de individuos & populacies
A bigimpedancia elética tem sido uma alternativa atraente na avaliagée da compesicho corporal, pala
possibilidade de se trabalhar com equipamenta nde invasie, peortatil, di faci manuseio, boa reprodutibitidade
&, portanto, wivel para a pritica clinica e para estudos egdemiclogicns, Swa utiizacio, que tem corma finalidade
determinar o fracionamento da LOMpOsicdo corpoval, tern sido apontada come uma teonics capaz de superar
alguen desafios encontrados em outros métocdos para avaliar o estado nutricicnal. Entre o4 componentes da
bioimpedincia elética, o dngulo de fase consiste em wma ferramenta cada vez mais utilizada na pritica
chinica, sende estudadn coma indicader prognostico e de estade nutricional. Esse dngubo indica alteragées na
composicdo corporal @ na funcle ds membrana celulfar, portanta, no edtada de saode de individuos. Dada a
cardncia de estudos brasileiros sobre determinadas aplicanfes da boimpedincia alétrica, a propesia dests
estedo, buscando contribuir com a literaturg, é r&tar um panorama sobwe o emprego dessa teonica o, ainda,
apresentar trabalhcs que s comparam com cutros métodos de avaliagdo nutricional e COMpo S corporal

Termos de indenacao: Avaliacio sutricional. Composicac corporal. Impedancia elétrica,

ABSTRACT

The scientific commonity i always searching for methods that estimate hody composition because of the
importance of making accurate nutritional status diagnoses of individuals and populations. Bioske trical
impedance analfysts Bioelectrical impedance i an alfractive alfemative far determining body composition because
it i noninvasive, povlable, easy fo handle and has good reproducibility. and therefors, & wable for clinical
practice snd epidemiclogical studies. Bioelectrical impedance whase puwpose & the determinalion of body
compasition, has been pointed out as capahie of overcoming some challenges present in ather mefhods thar
Assess AUNonal status. Among Bioelectncal impedance components, the wse of phase angle in clinical pracrice

—_—
" Unaversidade Fedeml da Bahia, Escols de Mutrigio, Av, Aratje Pinhe, 32, Canela, 401 10 130, Salvador. BA, Brasil.
Comespondiion pamiComepundence o M, EICKEMBERG, E-wail cmiexkemberpitvahon com. brs.

R Muac, Campinas, 2iG10E3-E93, now ez | 2001 Rewisla o Muirgso
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Avaliacao por Imagem da Area de Gordura Visceral e suas

Correlagées com Alteragées Meta bolicas
Imaging Assessment of Visceral Adipose Tissys Area and Its Correlations with Metabalic Alterations

Anna Karia Cameiro Roriz, Adriana Lima Mello, fubana Fontes Cuimardes, Fabiana Cajufry dlos Santos, Jairza
Maria Barreto Medeinos, Llfan Ramos Sampain
Escola da Wulrigio da Uiniversidada Federal da Bahia (LIFRAL, Salvador BA - Brasi

Resumo
Fundamento: A obesidade androgénica estd associada a um risce major de distiirbios metabolicos, favorecendo assim
a ncorréncia de doengas cardiovasculares o vutras morbidades.

Otbjetivo: Verificar a influgncia da drea de tecido adiposo visceral (ATAV), medida pela tomografia computadorizada,
sobre alteragies metabdlicas em adultos e idosos,

Métodos: Tomografias computadorizadas o valores de lipoproteinas: o colesteral total e fraghes, os triglicérides, a
glicemia e o dcido drico foram obtides de 194 individups estratificados por sexo, Erupo elirio e massa corporal, e
analisados utilizando os testes de correlacio e de média, .

Resultados: Os idosos apresentaram maiores valores da ATAV, glicemia, dcido drico e colesterol total. As maiores
correlagtes foram encontradas entre a ATAY, os triglicérides e o VLDL-c r > 0.5; p < 0,01), em ambos os grupos etirios.
A média da drea de tecido adiposo visceral mostrou-se sempre mais elevada quando os valores de triglicérides e de
glicemia estavam alterados, em ambos os Brupos etirios,

Conclusio: A maioria dos exames apresentou forte correlagio com a ATAV considerada de risco para alteracbes
metabélicas. Em idosos, a drea de tecido adipose visceral de risco parece ser superior a de adultos. (Arg Bras Cardiol
2010; 95(6): G9B-704)

Palivras-chave: Gordura abdominal, lipoproteinas, glicemia, 4cido Grico, tomografia computadorizada.

Abstract

Bachground: Androgenic vlsEsity is avsowiated with 3 fagifaer risk o matabdy: el B fn ol e s omrence of earchinsoular dseases
armed nather nreehicitiies.

Dhbfective: T venily the influsnce of the vis eerdl aefipeee fissee A0 ave, ezl e e mputed Bomtogragly 6T oo e metelvli alteration
it adult anel edcterly fchvaduals,

Methods: CT realts ard bpoprolein devels, total cholestend and dractioes, trigh venidhes, e aricf g ovied Jovall, wepre obsteimed frewn 1o
inclvvichals stratifiod by sen, FEE group andd bod mass and analpzed wily e fests il onmeditions i s,

Results: The eldedy indincluats Presenied higher VAT area. glycen, uric aLitd e antal s hinlesteral feveds. The s ity bl correlations wene
adizeived betisen 1117 grea, Frighecendies (TCH and \ L= (= 0.5, P L bt e peouge The e LT anpa nan it v Dighiesr wiofmn
T et plecemia kavels wers Mtorsed i Buily SEE EroTns

Cemnchursioee: Ninst teds shanwad Sivowag covreladiver wily VT e, vt i . vssielivesdaie rsd Tor metafuie akirsums, In ety isbigfaal,

Bhe vinke VAT area seems 1o he higfiee than Wrat of aghal sk Fig Bras Cocliod JT0E S50k Sl Fid

Keywords: Al fat; lpoprseins: blood Blutrie; e wcitl; Comp e e gy ey
Full texts in English - bl arquive su i oo, br
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Assunto: FW. [RBCDH] Editor Decision

De: AMMNA KARLA (karfarorz@hotmail, com)
Para: annakarlaroriz{@yahoo.com.br;
Data: Quinta-feira, 20 de Margo de 2014 7:53

P

= To: carol cunh@yahoo.com.br

= Subject: [RBCDH] Editor Decision

= Date: Wed, 19 Mar 2014 183502 -0300

= From: darta@sercomtel com.br

> CC: karlarorizi@dhotmail com; pricillacilla@pgmail. com; mieickembergf@yahoo.com.br;
miteresopolisi@hotmail com; Ipassos8(@ gmail com; lhanbramos(@gmail com

>

> Authors:

-2

> We have reached a decision regarding your submission to Brazilian Journal of

> Kinanthropometry and Human Performance, "ANTHROPOMETRIC INDICATORS

= ASSOCIATED TO HYPERTRIGLYCERIDEMIA IN THE PREDICTION OF VISCERAL FAT"
-

= O decision is to: accept

>

= Dartagnan Pmto Guedes

>

> Unrversidade Norte do Parand, Londrina.

T
> Bragilian Jounal of K manthropometry and Human Performance - Revista
> Brasilera de Cmeantropometria e Desempenho Humano -

> hitp:iwww.periodicos. ufsc.br/index. php/rbdch</p>
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BA, BRASIL
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Suplemanta Mulrighs Clinien/201%

de ditta indusrializnda pela PAD, facilifa o oesses & elimentagsa oos usud-
rics do SUS, jd que o3 custos sdo arcades pel hespital, pelencializands o
recuperasie do salde do individue,

FD-11 CORRELAGAC DO PRODUTO DA ACUMULAGAD LIPiDICA E
INDICE DE ADIPOSIDADE VISCERAL COM A GORDURA VISCERAL

CAROLINA CUNHA DE OLIVEIRA [UNIVERSIDADE FEDERAL DE SERGIPE);
ANNA KARLA CARNEIRO RORIZ [UNIVERSIDADE FEDERAL DA BAHIA)
MICHAELA EICKEMBERG UNIVERSIDADE FEDERAL DA BAHIA], PRICILLA
ALMEIDA MOREIRA (UNIVERSIDADE FEDERAL DA BAHIA) LILIAN BARSEISA
RAMOS [UNIVERSIDADE FEDERAL DA BAHIA|

Introdugiia: O Frodule da Acurmulagto Lipidica |Lipid Accumulation Praduct
- LAF) & & Indice da Adipesidode Viscenal [1AY) séa considerados hons
pardmairas dax alterogies cardicmetabdlicss pele relogio indireto com o
depasicia de gordura visoaral, Objetive: Avalior o correlecgio do LAP & L&Y
com o gordurs visceral em adullos e idosos. Métedo: Eludo fransversal,
com 191 individuss, de ombes o4 sexos. Os parficipantes faram submefidas
& mensuregio da circunfaréncio do cinfuro e fal dasado o nivel sérico des
trigliceridens ¢ HOLE, O LAF foi obtide alravis dos téomules propastos por
Kahn et al. [2005) & o 1AV atrovés dos faemulas pregesios por Amaba et al.
[2010). A drea de tecido adipese visceral ATAV) foi medida pela fomagrafio
computadarizads, Uilizou-se o Andlise deserifiva Correlogio de Pearsan

Resultados: Dos porficipantss, 50,8% erom mulheres & amadio de idade
loi de 56,7 anca [OF 19,8}, A médio do LAP & LY foi suparicr endre os ideses
quanda comparados oos pdulbas, em arabes o5 sexes. O LAP opresantou
correlacdo posifive com o ATAY pare homens (Adubios: r=0,593; kosos:
r=0,570) @ mulberes (hdulbas: r=0,611; ldosas: r=0,605), com nivel da
sgnificincio de p=0,000 paro fodss a5 grupes. © mesma kol absenada ma
torrelagin enire o lAV e o ATAY para homens [Adulos: r=0,438; p=0,002
[ eosos; r=0,416; p=0,004) & mulheres [Adultas; r=0,378; p=0,008 /
ldosos: r=0,473; pe=0,001), Conelusao: O LAP apraseniou melhor corre-
logdo carn & gordura viseeral, pong crmbas os sexos e grupos ehdries, quonde
comparads oo |AY, Moves eshides devem ser realizados para exploror o
LAP coma indodar de risco cardiovasoulor

PD-12 AREA DE GORDURA VISCERAL MEDIDA PELA TOMOGRAFIA
COMPUTADORIZADA E SUA CORRELACAD COM © fNDICE DE ADIPQ-
SIDADE VISCERAL E CIRCUMFERENCIA DA CINTURA

AMMA KARLA CARMEIRD RORIZ [UNIVERSIDADE FEDERAL DA BAHIAL
CARDLIMA CUNHA DE OUVEIRS [UMIVERSIDADE FEDERAL DE SERGIPE);
LUIE CARLDS SAMTAMA PASSOS [UHIVERSIDADE FEDERAL D BaHIA);
MICHAELA EICKEMBERG [UMIVERSIDADE FEDERAL D, BaHIAL; PRICILLA
ALMEIDA MORETRA (UMIVERSIDADE FEDERAL D4 BAHLAY; LIAN BARBOSA
RAMCS (UMIVERSIDADE FEDERAL DE SERGIPE)

Intradugao: O indice do odipasidade viscarsl (LAV] expresss, indirata.
merte, o fungio da gordura visceral pssociada o riscos para doengas
cardiovosculares A eireunferdnea da cinfura [CCY & wm indicador anira-
ppormelrice capaz de estimar alberogdes cordiamelabélicos [Orequenies
do excessa de gordura viseeral, Objelivo: Varificar o correbagio entre o
indice di Adiposidade Visesral & o cireunleréncia da cintura com a drea da
fecido adiposo viscerol. Método: Estuda Trargversal, cam 191 individugs,
< rodultes e idoses, de ombas o sexcs. O individuas fepam submelidas
ovalinghe anrepomitnicn [pews, alfur e cireenferincia di cirdum| e exames
Iohorslorins (Triglicerideos & HOL-Calesteral), 0 1AV foi obtida ahravis dos
fermulas papostas por Amate s al [2010). A drea da fecids adposo visceral
{ATAN] foi madida pela femegrala compulodadizoda. Utdizou-se g Andlie
descritive & Cesfeiente de Carebagio de Pearsan. Resulladas: O valoras
médos do 1AV & da CC foram molsces pora as idasos am cemmparagho
o208 odulios em ombes o sexns. Poro o sexn masculng, o IAY opresenboy

carralogho mederoda com o ATAV jadultes: r= D,46. p<ll01 & idasas: =
0,43; p=0,05). Entro g mubheros o 1AY opresentau correlegdo posiliva e
eslelisticomente significante com a ATAY opanod enfre os idosos fred 47,
pe00) & CC spresandow alies cerrelogies com a gordura viscaral em
omibos o3 grupas eltrios o sasns, Foro os hemens astas correlactes forom:
r=0,75; p=0,000 nos odulics & r= 0,74; g= 0,000 nos idosos & enire as
miutheres odulios observau-se r= 0,75: p= 0,000 er = 0.60; p<0,01 parg
as idosas, Candlusde: A CC apresentoy correlogées superiores oo IAY com
o drea de fecido odiposa viscoral de risco para daengas cardiovasculongs
para adultes & idoses, em ambos os sexos.

PD-14 ADEQUAGAO CALORICO-PROTEICA DA TERAPIA MUTRICIONAL
ENTERAL EM PACIENTES CRITICOS: ESTUDO COORTE

CAROLIMA HAUBER DA SILVA {IRMANDADE SANTA CASA MISERICORDIA
PORTO ALEGRE/UNIVERSIDADE FEDERAL CIENCIAS SALIDE PORTO
ALEGRE]; CECILIA FLAVIA LOPES COUTO (IRMANDADE SANTA CASA
MISERICORDIA PORTO ALEGRE); AMELISE BERTOTTI TORRES [UMIVERSI-
DADE FEDERAL CIENCIAS SALIDE PORTO ALEGRE); GILBERTO) FRIEDMAN
[RAMANDADE SAMTA CASA MISERICORDIA PORTO ALEGRE/UNIVERSIDADE
FEDERAL CIEMCLAS SAUDE PORTO ALEGRE); FABLAMA YIEGAS RAIMLINTIC)
[UMIVERSIDADE FEDERAL CIENCIAS SAUDE PORTO ALEGRE)

Intredugtia- A Socety of Crilical Core Medicine & & Americon Sociely for
Farenteral and Enteral Mutrition sugeram gua, pare & packente crilics, o ME
dave ser introduzid entre os 24 ¢ 48 horas opds o odrmissas hespilalar &
progradida até o dicta plens nes 49 o 72 haro: opés sau inicia. A HE pracoca
mastron ser capaz de redueir o morfolidade e os complicagses reladanadas
ainfecgdes. Enfretonts, estudos mostram que B5% dos pacianes da LIT| ndo
alingem o dieta pleno. Objetive: Mentificor o percentunl de adeguorin
da medo coldrice dos pocenies de paciantes inlermadas am uma LT], apds
& inicie da administragso de ME, Métede. Estudo coare, com pociantas
adiltos & idosos hespitalizadas ne UTI Centeal do Haspilel Samta Clars da
Imandade Sonfa Cosa de Misericdedio de Porte Alagre [ICMER) re periodo
de abril a julhe de 2013, Farom excluidos o5 podentes &m nuirigtie oral au
parenteral fodol. Os dodas forsm colatodos ne sistema de pronsudrie infar-
mafizado pelo perisds de sete dias. Resullades: Podentas opresenlaram
idade madio de 63 8+13,7 onos, escons SOFA de 5,8 + 2,7, APACHE Il de
21,3 £ 7.9 e mortolidade de 10% (n=1) no peniada de sequimenta. Metade
dos pacientas ovaliados |500%, n= 10} afingiy os metes ealénieas 8 25% in=5)
o fretas prabiices apds 72h de inice do diel enteral na internagsa ne
unidode de ferapio intensiva. Os principais motives que impassibilitarom
0 evolugde da diets farem: NPO para realizagie de procedimentn in=4] &
matubilidade hemodingrmica [n=2), Mas trés primeiras dias & na sitima dio
de administracde da diska, o volor caléricn fogl odministads fof de iz
T9.2%, 72,2 £ 25,9%, 75,6 £ 45,9%, 73,9£45,9% rospackvamants, da mefa
caldrica determinade o paric dos necessidadas mAricianais mdividueis das
pocentes. Canchusbe: Somente metode dos pacientes avaliades afingiram
0 sua mete ealdrica am 72k conforme o preconizads, Mavas estrabgios w
fazam necessdrias pora opravimaco enire s preticas o o recomendogtes,
cam o ohiative de methorar @ progndstics nulricional do pacienta critico.
PD-15 RESULTADOS ALCANGADOS PELA EGQUIPE MULTIFROFIS-
SIOMAL DE TERAPIA MUTRICIONAL {EMTN) POR MEIQ DA UTILIZACAC
DE INDICADORES DE QUALIDADE MA ASSISTENCIA AC PACIENTE EM
USO DE TERAPIA ENTERAL

FLEN il "y
ADRIANA FLORES HAIREL [HOSPITAL SANTA CRUZ); JULIARA MUSSI DE
ALMEIDA CHRISTIANC [HOSPITAL SAMTA CRUZ); SAMAMTA ALMEIDA SIVA
IHOSPITAL SANTA CRUZ); STELA DELGADD DE SOUZA SAMPAI HOSPITAL
SANTA CRUZ); JANICI THEREZINHA SANTOS (HOSPITAL SANTA CRUZ)

Intredugdo: Pora o pocientes submelides o Terapio Mulriconal acam.
panhodos poka equipe multiprofssionol, es indicodares idantificarn os
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CERTIFICADO

Se otorga a:

Eickemberg, Michaela; Roriz, Anna Ka
Carolina Cunha de; Amaral,

rla Carneiro; Passos, Luiz Carlos Santana; Oliveira,
Magali Teresépolis Reis; Ramos, Lilian Barbosa

Titulo del Trabaijo:

MEASUREMENT OF MUSCLE MASS IN THE ELDERLY AND NON-ELDERLY: THE

CORRELATION BETWEEN BIOELECTRICAL IMPEDANCE ANALYSIS AND
ANTHROPOMETRY -

Modalidad: Tema Libre:

Conferencial] Oral(] Presidente de Sesién
Mesa Redondal’] Paster(X| Secretario de Sesign[]
Simposiol[] Video[ ]

(] Vocal de Sesion™

Ora. Santa Jiménez Acosta
Presidenta Comité Cientifico
SLAN 2012

Ty

16 de nnuieﬁh};‘-e .l_i-.,.lliéd'l -5 I_ Zmthy
c nciones.de La Habaha,
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CERTIFICADO

Se otorga a;

Eickemberg, Michaela: Roriz, Anna Karla Carneiro; Passos,

Luiz Carl::;s Santana; Oliveira,
Carolina Cunha de: Amaral, Magali

Teresopolis Reis: Ramos, Lilian Barbosa

Titulo del Trabajo:

AGREEMENT BETWEEN BIOELECTRICAL |

MPEDANCE ANALYSIS AND
ANTHROPOMETRY FOR THE EVALUATIO

N OF BODY FAT IN THE ELDERLY
Modalidad: Tema Libre:

Conferencial Oral(] Presidente de Sesién(]
Mesalﬁedundaf? Poster(x] Secretario de Sesién!’]
Simposiof | Video! |

Vocal de Sesiéni:/

Dra. Santa Jimdnez Acosta
Presidenta Comité Cientifico
SLAN 2012

=12 al 18 de noviembre-de- 2012 .
*alacio de las Co nvenciones de La Habana, Cuba <~
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Roriz, Anna Karla Carneiro; Passos, L
Mello, Adriana Lima; Moreira Pricilla

uiz Carlos Santana; Oliveira, Carolina Cunha de;
de Almeida; Ramos, Lilian Barbosa

Titulo del Trabaijo: :
HOMA INDEX, INSULIN, ANTHROPOMETRIC INDICATORS AND VISCERAL FAT

Mndafidad: Tema Libre:

Cnnferenc_iaﬂ Orall] Presidente de éeéiéh;i
Mesa Redonda(] PasterX Secretario de Sesidn[]
- Simposio[] Video[ ]

Vocal de Sesion(l

Heemandez Triana Dra. Santa Jiménez Acosta _
[dgnte SLAN Presidenta Comité Cientifico

SLAN 2012



