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RESUMO

Introdugao: O angulo de fase (AF) € um marcador de "saude celular" e tem sido
associado a massa e forca muscular em varias populagdes. No entanto, ainda nao
esta clara a associacdo do AF com a sarcopenia e seus componentes em idosos
fisicamente ativos. Objetivo: Associar o AF a sarcopenia e seus componentes em
idosos fisicamente ativos. Materiais e métodos: Foi realizado estudo transversal com
118 idosos fisicamente ativos, onde 79,7% da amostra foram de mulheres. O AF e a
massa muscular foram avaliados por bioimpedancia elétrica. A forca muscular foi
medida pela forga de preensdao manual (FPM) usando um dinamdémetro manual. A
capacidade funcional foi avaliada pelo teste de caminhada de 4 metros. A sarcopenia
foi diagnosticada de acordo com o Consenso Europeu sobre Definigdo e Diagndstico
de Sarcopenia. Os participantes foram avaliados mediante os valores de AF, de
acordo com os tercis, sendo que os individuos foram divididos em dois grupos: 1°
versus 2° e 3° tercis, segundo o sexo. Os idosos do primeiro tercil foram considerados
com baixo AF, sendo os valores < 6,5° e < 5,7° para homens e mulheres,
respectivamente. Resultados: O AF ndo esteve associado a sarcopenia [OR = 1,90
(0,698-5,177)], indice de massa muscular [OR = 1,75 (0,620-4,937)], FPM [OR = 1,98
(0,171 - 22,998)] e velocidade de caminhada [OR = 0,77 (0,230-2,572)]. Além disso,
o AF também nao foi associado a sarcopenia e seus componentes quando as
mulheres foram avaliadas separadamente. Na andlise de correlagdo também nao foi
encontrada associagdo do AF com a massa muscular (r = -0,01, p = 0,960), indice de
massa muscular (r = -0,05; p = 0,619), FPM (r = 0,16; p = 0,098) e velocidade de
caminhada (r = 0,08) p = 0,417) na amostra total. No entanto, quando as mulheres
foram analisadas separadamente, o AF mostrou uma correlacdo fraca com a
velocidade de caminhada (r = 0,24, p = 0,023) e, apos analise de regressao linear
multipla, o AF foi capaz de prever as variagdes na velocidade de caminhada em 3,9 %.
Conclusao: O AF nao se associou a sarcopenia e seus componentes em idosos
fisicamente ativos. Além disso, embora o AF tenha se correlacionado com o teste de
velocidade da marcha em mulheres idosas, o significado biolégico dessa associagao

€ questionavel, pois o poder de predi¢ao foi baixo (3,9%).

Palavras-chave: Bioimpedancia elétrica; Massa muscular; Fungcdo muscular;

Envelhecimento.



ABSTRACT

Introduction: Phase angle (PhA) is a marker of "cellular health" and has been
associated with muscle mass and strength in several populations. However, it is still
not well known the association of PhA with sarcopenia and its components in physically
active older adults. Objective: Associate PhA with sarcopenia and its components in
physically active older adults. Methods: A cross-sectional study was performed with
118 physically active older adults (79.7% of women). PhA and muscle mass were
assessed by bioelectrical impedance. Muscle strength was measured by handgrip
strength (HGS) using a manual dynamometer. Functional capacity was evaluated by
4-meters walking test. Sarcopenia was diagnosed according to the European
Consensus on Definition and Diagnosis of Sarcopenia. Participants were evaluated
according to the PhA tercile. The individuals were divided into two groups: 1st vs. 2nd
and 3rd terciles, according to sex. The individuals in the first tercile were considered
having low PhA, being the values <6.5° and <5.7° for men and women, respectively.
Results: PhA was not associated with sarcopenia (OR = 1.90 (0.698-5.177)), muscle
mass index (OR =1.75 (0.620-4.937)), HGS (OR =1.98 (0.171 - 22.998)) and walking
speed (OR = 0.77 (0.230-2.572)). In addition, PhA was also not associated with
sarcopenia and its components when women were evaluated separately. PhA was not
correlated with muscle mass (r = -0.01, p = 0.960), muscle mass index (r = -0.05; p =
0.619), HGS (r = 0.16; p = 0.098) and walking speed (r = 0.08, p = 0.417) in total
sample. However, when women were analyzed separately, PhA showed a weak
correlation with walking speed (r = 0.24, p = 0.023) and, after multiple linear regression
analysis, PhA was able to predict the variations in walking speed by 3.9%.
Conclusion: PhA was not associated with sarcopenia and its components in
physically active older adults. In addition, although PhA was correlated with walking
speed test in older women, the biological meaning of this association is questionable

since the power of prediction was low (3.9%).

Key-words: bioimpedance, muscle mass, muscle function, aging.
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1. Introducgao

Atualmente, é possivel verificar cada vez mais uma mudanga no perfil
demografico da populagdo em todo o mundo, com o aumento do envelhecimento
populacional. Segundo a Organizagdo Mundial da Saude, em 2025 havera
aproximadamente 1,2 bilhdo de pessoas com mais de 60 anos no mundo, ja no Brasil
em 2050 ', um em cada trés brasileiros sera classificado como idoso, sendo que em
aproximadamente 8 décadas, a expectativa de vida aumentou dos 45 para os 75 anos
de idade 2. Deste modo, o envelhecimento deve ser uma experiéncia positiva, uma
maior longevidade deve ser acompanhada por processos que proporcionem estilo de
vida saudavel '. Ao analisar estes pontos, é importante considerar a sarcopenia, uma
sindrome que pode manifestar-se no decorrer do envelhecimento, e nela ocorre a
perda de massa muscular (MM) associada a diminui¢do da sua fungéo, podendo ser
de forga muscular e/ ou desempenho fisico 3. Assim, em decorréncia, estes idosos
podem ser acometidos de alteragdes funcionais que aumentam o risco de quedas,
fraturas 4, lesGes, osteoporose, duracdo do tempo de internacdo, readmissio
hospitalar e o risco de morte °. Sendo que, podem ser consideradas como principais
causas da sarcopenia a degeneragdao da jungcdo neuromuscular, aumento da
protedlise, alteracbes hormonais, aumento de citocinas pro-inflamatérias, redugao da
sintese de proteinas, inatividade fisica, e aumento do estresse oxidativo 6. Também é
importante enfatizar que a forca muscular é necessaria para agdes cotidianas, como
levantar, caminhar e recuperacdo apos um desequilibrio, assim, € fundamental a
manutencao desta fungao.

Neste cenario, aparece o angulo de fase (AF), uma variavel derivada da
Bioimpedancia Elétrica (BIA), um método né&o invasivo, barato e portatil, o qual é
calculado através da resisténcia oferecida pelo corpo ao fluxo de uma corrente elétrica
e é inversamente relacionado com a agua e o conteudo de eletrolitos do tecido .
Assim, o AF é definido como o valor tangencial entre os valores de resisténcia e
reactancia 8 e ele pode ser utilizado como um paradmetro de saude celular °, qualidade
da dieta '°, massa e fungdo muscular ''- 2, inflamacéo '3 e pode ser considerado como
indicador do estado nutricional '*. Também ja foi demonstrado que ele pode ser
utilizado como indicador de qualidade de vida, de progndstico e morbimortalidade,
sendo adotado no diagnostico de alteragdes funcionais e morfolégicas '°.

Adicionalmente, tém sido realizados estudos com o objetivo de investigar a
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associagao entre o AF com a sarcopenia, como também com os seus componentes,
um exemplo é em relagdo a MM, onde um estudou demonstrou que individuos com
valores considerados adequados de MM tiveram menor chance de ter baixo AF 9. Ja
ao se considerar a sarcopenia, em outro estudo foi constatado que individuos com
baixo AF tiveram aproximadamente 4 vezes maior chance de apresentar esta
sindrome '6. Porém esta relagdo ainda é contraditéria na literatura, pois em outro
estudo realizado com idosos hospitalizados nao foi possivel verificar associagao entre
o AF e a sarcopenia 7.

Deste modo, podemos perceber que o significado biolégico do AF ainda nao
esta totalmente compreendido, havendo, a divergéncias se ele pode ser ou ndo um
preditor da sarcopenia. Assim, € importante mais estudos onde, possam ser avaliados
idosos brasileiros aparentemente saudaveis, pois a maioria dos estudos avaliam estas

variaveis em individuos hospitalizados.
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2. Fundamentacgao Tedrica

2.1. Processo de envelhecimento, estado nutricional, composi¢ao corporal e
atividade fisica

O aumento na expectativa de vida da populacao é observado em muitos paises,
levando a transi¢cao demografica, e o Brasil segue esta tendéncia, com um progressivo
crescimento no numero de idosos. Segundo o Instituto Brasileiro de Geografia e
Estatistica a populacao idosa vai triplicar no pais, passando de 19,6 milhées em 2010,
para 66,5 milhdes de pessoas em 2050 '8. O processo de envelhecimento eleva a
atencado com a saude e qualidade de vida, sendo uma preocupacéo de saude publica,
ja que € acompanhado de alteragbes mentais, sociais, econdmicas, biologicas e
fisiologicas '°. Aspectos importantes que devem ser observados na velhice séo a
presenca de morbidade, a composi¢ao corporal e a manutencdo da capacidade
funcional, pois, permitem que os individuos desfrutem de bem-estar e independéncia.

A populacéo idosa é muito diversificada, varia de individuos aptos, ativos e
saudaveis até idosos que sao extremamente frageis, totalmente dependentes, com
doencas crénicas e graves deficiéncias. E importante ponderar sobre as alteracdes
que podem ocorrer, pois influenciam diretamente na saude, ja que a manifestacao de
determinadas doencgas nesta populagao € maior, e isto interfere diretamente no estado
nutricional. Outro ponto a ser considerado sdo as mudangas na composi¢ao corporal
que acometem estes individuos durante o envelhecimento 2°. Acredita-se que a massa
gorda (MG) corporal aumente até por volta dos 75 anos de idade e depois deste
periodo haja a sua diminuicdo ou estabilizagdo 2° 2'. E importante lembrar que este
fator, principalmente quando ha um grande acumulo na regido abdominal, esta
diretamente associado ao aumento do risco de acidente vascular encefélico,
dislipidemias, diabetes mellitus, entre outras enfermidades que usualmente ja atingem
estes individuos ?°. A massa livre de gordura (MLG) inclui musculos, 6rgdos, tecidos,
pele e 0sso e ja foi demonstrado que ela diminui com a idade, e isto é atribuivel a uma
reducdo do musculo esquelético e na densidade mineral éssea '°. Diferentemente da
MG a MM depois de atingir um pico nos primeiros anos da vida adulta ela comega a
diminuir gradativamente, comegando este processo por volta dos 45 anos ?°. A massa
muscular € muito importante por causa da relagdo com a funcéo fisica, forca e

morbidade. Uma perda de 10% de tecido magro em adultos saudaveis pode prejudicar
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a imunidade, aumentar o risco de infeccdo e estar associado com aumento da
mortalidade °.

Outro ponto que também deve ser considerado, é o isolamento social, este
pode impactar nos habitos alimentares, na disponibilidade dos alimentos e na
qualidade das refei¢cbes, juntamente com isto, a perda de dentes, diminuicdo nos
sentidos do olfato e paladar levam ao aumento do risco nutricional nestes individuos.
Como também a diminui¢cédo do apetite e da digestéo, devido ao esvaziamento gastrico
lento, 0 aumento das citocinas pré-inflamatérias e alteragdo nos niveis hormonais e
de eletrdlitos 22. Como também deve ser pensar sobre a individualidade e
particularidade de cada idoso, como exemplo, ndo se pode comparar a dificuldade
apresentada por uma pessoa com incapacidade de preparar a propria comida e que
vive sozinho com aquela que tém a presenca de cuidadores em tempo integral '°.

Os comportamentos de saude, como habito alimentar e atividade fisica regular,
sao favoravelmente associados também a forca nos membros inferiores, a massa
magra, ao risco de doencas cardiovasculares e de mortalidade ?*. E ao refletirmos
sobre a tendéncia moderna ao sedentarismo surge um alerta, pois os estudos
sugerem que a inatividade tem efeitos deletérios a saude 2°. Evidéncias tém sido
apresentadas de que mortes por doencgas n&o transmissiveis em todo o mundo podem
ser atribuidas a inatividade fisica 26. Em 2007, 3 a 5 milhdes de mortes em todo o
mundo, causadas por doengas nao transmissiveis poderiam teoricamente ter sido

evitadas se as pessoas fossem consideradas suficientemente ativas 2°.

2.2. O envelhecimento, a sarcopenia e seus componentes

A progressao no numero de idosos mostra que sdo essenciais mais estudos,
ampliando nossos conhecimentos sobre os processos e desenvolvendo métodos
eficientes para promocdo de saude, prevengao e tratamento de doencas que
acometem esta populagdo 2’. Neste cenario consideramos a sindrome sarcopenia,
este termo tem origem grega, em que “sarco” corresponde a musculo e “penia” a
perda, assim tem como significado a perda de musculo, lembrando que inicialmente
somente a deplegcao muscular era considerada, ndo sendo considerada a fungao
muscular 2. Atualmente, conceituamos a sarcopenia como uma sindrome onde os
individuos apresentam perda de massa muscular juntamente com a diminui¢do da
funcdo muscular (forca muscular e / ou desempenho fisico), decorrente do processo

de envelhecimento 3. Ela tem sido citada como um dos principais fatores ligados ao
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declinio que ocorre nesta fase da vida, pois esta relacionada ao comprometimento
funcional, deficiéncias, quedas e perda da independéncia nestes individuos 2°. E como
ja dito anteriormente, os comportamentos do estilo de vida influenciam neste
processo, como o sedentarismo, nutrigdo inadequada e a presenca de doencgas, pois
poderao ter agbes negativas na capacidade muscular *. Na década de 1970 ja eram
estudadas as alteragcdes ocorridas no decorrer do envelhecimento, e foi verificado ja
nesta época o declinio da massa magra corporal com a idade e seu efeito na
deambulac&o e mobilidade, sendo observados também o nivel da ingestéo de energia
e nutrientes e o declinio da fung&o ao longo das décadas 2. O que ja demonstrava
para os estudiosos a importancia de verificar a presencga de déficit funcional (fisico,
mental e/ ou social), na avaliagado dos individuos, pois se estiver presente exercera
papel fundamental em todo o processo saude-doenca, influenciando nas decisdes
multiprofissionais e no prognostico do paciente.

Os efeitos prejudiciais do processo de envelhecimento no sistema
neuromuscular podem ser prontamente demonstrados medindo a perda de massa e
forga muscular 3°. Tem sido sugerida uma associag&o positiva entre o tempo total de
sedentarismo e a prevaléncia de sarcopenia em idosos, independentemente dos
niveis de atividade fisica. E possivel verificar também que a inatividade pode dificultar
a capacidade do musculo esquelético em responder aos efeitos anabdlicos da
nutricdo, inclusive, estudos ja demonstraram diferencas no desempenho e no
diametro de fibras musculares quando se compararam individuos idosos ativos com
os sedentarios 3. O tecido muscular também é um importante contribuinte para outras
fungdes corporais, como taxa metabdlica de repouso, manutengao de temperatura,
regulagcao da glicemia e protecao de estruturas internas como 0ssos, 6rgaos, nervos
e vasos sanguineos ?’. A perda de MM com a idade € um dos principais contribuintes
para a diminuigdo da for¢a em idosos, ela esta ligada diretamente com o tamanho do
musculo, entdo a perda de MM resultara em perda de forga 3'. Esta também parece
ser um componente critico na manutengao da fungao fisica, na mobilidade e vitalidade
na velhice, sendo fundamental identificar fatores que contribuam para a perda de forca
nesta populacgdo 27, pois a fungdo muscular € um fator de risco independente para a
mortalidade em idosos 3'. Visando identificar idosos em estagio pré-clinico da
incapacidade fisica é necessario utilizar testes que estimem a MM e megam a forca e
desempenho fisico. A adicdo da avaliagao funcional no tradicional exame clinico

fornece informagdes fundamentais na avaliagdo global desta populagao, ja que a
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incapacidade acomete cada vez mais os idosos, afetando suas familias e o sistema

de saude 32,

2.3. Angulo de fase, sarcopenia e seus componentes

A avaliagdo da composic¢ao corporal € muito importante para a avaliacdo do
estado nutricional e do risco nutricional dos individuos. Atualmente s&o considerados
como métodos padrao-ouro para a avaliagdo da composi¢ao corporal a ressonancia
magneética e a tomografia computadorizada, havendo também a técnica validada de
absortometria radiolégica de dupla energia (DEXA), porém estes meios sao
considerados de alto custo, ndo sendo assim, muito utilizados na pratica clinica 32
Outro método é a avaliacdo da biompedancia elétrica (BIA), que é uma técnica nao
invasiva, rapida, portatil, relativamente barata e com boa reprodutibilidade, também é
um método que tem boa correlagdo com os métodos padrao-ouro 34. A BIA mede a
oposicao que os tecidos corporais exercem ao fluxo de uma baixa corrente alternada,
ela fornece uma estimativa da agua corporal total e com este valor pode-se entéo
estimar outros componentes corporais, como a massa livre de gordura e gordura
corporal . Quanto maior o teor de agua no tecido, menor € a resisténcia a corrente,
deste modo, tecidos com muita agua, como o musculo sdo discriminados dos que
contém menores porcentagens de agua, como, gordura e 0sso. Ja a reatancia
determina a quantidade de energia que um tecido pode acumular; sendo ent&o, a
impedancia resultado da soma vetorial destes dois componentes 2°.

O AF é obtido através da propria avaliagdo de BIA com base no arco tangente
gerado da razao da resisténcia sobre a reactancia (resisténcia / reatancia x 180 ° / ),
assim, o seu valor ndo é dependente de equacdes 3*. Ao se considerar uma populagéo
saudavel, o AF varia de acordo com a idade, o sexo e IMC. Um maior valor de AF
sugere maior quantidade de células e/ ou melhor saude celular, enquanto menor AF
sugere perda celular ou redugdo da integridade de membrana. Em doengas como, o
cancer, insuficiéncia cardiaca e HIV / SIDA, por exemplo, o AF encontra-se reduzido,
pois esta associado a niveis de inflamacao, desnutricdo e inatividade fisica, além de
ser um forte indicador funcional e de prognostico de pacientes 7.

Desta maneira, estudos tém sido realizados para investigar quais variaveis
poderiam ser consideradas preditoras do AF, sendo encontradas a idade, raga, altura,
massa livre de gordura e a relagao entre agua extracelular e a agua intracelular, como

os principais fatores associados ao AF, sendo que eles afetaram em
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aproximadamente 50% as suas variagoes 2. Esta sendo estudada também a relacéo
entre o AF com a sarcopenia e seus componentes, com o objetivo de verificar se ele
pode ser um preditor desta sindrome. O AF ja foi relacionado com a MM e com a
reducido de forca em pacientes idosos, independentemente de varios fatores de
confusdo, como a idade, representando assim, um meio de detectar preventivamente
a sarcopenia, onde a MM e forca foram associadas a menores taxas de
sobrevivéncia ''. Em outro estudo os resultados demonstraram que um baixo valor de
AF foi independentemente associado a detecgdo da sarcopenia em idosos
hospitalizados e em acompanhamento ambulatorial °. J4 em um estudo mais recente,
o AF foi considerado um indicador impreciso na identificagdo da sarcopenia e teve
baixa capacidade preditiva para explicar a MM, for¢ga muscular e capacidade funcional
em idosos hospitalizados 6.

Considerando o que foi visto anteriormente, nds criamos a hipétese de que o
AF estaria associado com a sarcopenia e seus componentes em individuos idosos
fisicamente ativos e que ter menor AF estaria associado ao maior risco de ter
sarcopenia e/ ou de ter seus componentes alterados. Como ainda nio esta clara esta
relacdo e a maioria dos estudos foi realizada com individuos internados ou em
acompanhamento ambulatorial, objetivamos saber a relagdo entre estas variaveis em
pessoas com idade acima dos 60 anos. Conjuntamente, pretendemos verificar se este
método pode ser utilizado como preditor da sarcopenia, ja que atualmente s&o
necessarias diversas avaliagdes conjuntas para o diagnéstico final da sarcopenia.
Tendo como justificativa do trabalho, compreender se este método de avaliagdo pode

ser utilizado nesta populagao para avaliagdo da massa e fungédo muscular.



3. Objetivos

3.1. Objetivo Geral
- Associar o angulo de fase com a sarcopenia e seus componentes em

idosos.

3.2. Objetivos Especificos

- Avaliar a prevaléncia de sarcopenia nos individuos idosos estudados;
- Avaliar a massa muscular nos individuos idosos estudados;

- Avaliar a forga muscular nos individuos idosos estudados;

- Avaliar o desempenho fisico nos individuos idosos estudados.

17

individuos
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Artigo: Association of phase angle with sarcopenia and its components in

physically active older adults.
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Abstract

Background and aims: Phase angle (PhA) is a marker of "cellular health" and has
been associated with muscle mass and strength in several populations. However, it is
still not well known the association of PhA with sarcopenia and its components in
physically active older adults. Thus, the aim of the present study was to associate PhA
with sarcopenia and its components in physically active older adults.

Methods: A cross-sectional study was performed with 118 physically active older
adults (79.7% of women). PhA and muscle mass were assessed by bioelectrical
impedance. Muscle strength was measured by handgrip strength (HGS) using a
manual dynamometer. Functional capacity was evaluated by 4-meters walking test.
Sarcopenia was diagnosed according to the European Consensus on Definition and
Diagnosis of Sarcopenia. Participants were evaluated according to the PhA tercile. The
individuals were divided into two groups: 1st vs. 2nd and 3rd terciles, according to sex.
The individuals in the first tercile were considered having low PhA, being the values
<6.5° and <5.7° for men and women, respectively.

Results: PhA was not associated with sarcopenia (OR = 1.90 (0.698-5.177)), muscle
mass index (OR = 1.75 (0.620-4.937)), HGS (OR = 1.98 (0.171 - 22.998)) and walking
speed (OR = 0.77 (0.230-2.572)). In addition, PhA was also not associated with
sarcopenia and its components when women were evaluated separately. PhA was not
correlated with muscle mass (r = -0.01, p = 0.960), muscle mass index (r = -0.05; p =
0.619), HGS (r = 0.16; p = 0.098) and walking speed (r = 0.08, p = 0.417) in total
sample. However, when women were analyzed separately, PhA showed a weak
correlation with walking speed (r = 0.24, p = 0.023) and, after multiple linear regression
analysis, PhA was able to predict the variations in walking speed by 3.9%.
Conclusion: PhA was not associated with sarcopenia and its components in
physically active older adults. In addition, although PhA was correlated with walking
speed test in older women, the biological meaning of this association is questionable
since the power of prediction was low (3.9%).

Key-words: bioimpedance, muscle mass, muscle function, aging.
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Introduction

The national policy [1] and statute of older adults [2] defined older adults as
aged 60 years or more and demographic data has shown an increase in aging
population. According to the World Health Organization, in 2025 there will be
approximately 1.2 billion people over 60 years in the world [3] and the Brazilian Institute
of Geography and Statistics estimates that the older population will triple in the country,
rising from 19.6 million in 2010 to 66.5 million in 2050 [4].

Sarcopenia is among the main consequences of aging and is characterized by
the muscle mass loss associated with a decrease in its function (strength and/ or
functional capacity) [5]. Degeneration of the neuromuscular junction, hormonal
changes, increased proinflammatory cytokines, reduced protein synthesis, physical
inactivity, and increased oxidative stress are the major causes of this syndrome [6].
Sarcopenia and its components are considered an independent risk factor for adverse
outcomes in older individuals, such as osteoporosis, increased risk of falls, fractures
[7] and death [8-10], being an important public health problem [6]. Thus, simpler
parameters that can predict sarcopenia and its components can be useful in clinical

practice.

Phase angle (PhA) is a variable derived from bioelectrical impedance, and is
defined as the arc tangent value between resistance and reactance [11]. PhA has been
used as a parameter of cellular health [12], cell membrane integrity [12], indicator of
nutritional status [13], diet quality [14] and inflammation [15]. In addition, several
studies have been associated PhA with sarcopenia [16, 17] and its components, such
as muscle mass [14, 18], handgrip strength (HGS) [18, 20], and walking test [19, 21]
in several populations, including older adults. To the best of our knowledge, only two
studies evaluated the association of PhA with sarcopenia, but the results are
contradictory, whereas one study showed association [16], while another not [17]. In
addition, none of these studies evaluated the association of sarcopenia and its
components in active older adults, being the majority of the studies performed with
hospitalized individuals [19, 20]. In this way, it is important to understand the biological
meaning of PhA, since it is not fully understood and there is still no consensus whether
PhA is a predictor of sarcopenia. Thus, the aim of this study was to associate PhA with

sarcopenia and its components in physically active older adults.
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Methods

Participants

This was a cross-sectional study with a convenience sample conducted at
Federal University of Uberlandia performed between July 2017 and March 2018. We
evaluated 118 older adults who were part of a physical exercise program. The
individuals had a weekly physical exercise routine and periodic assessments, with
55.4% of the elderly practicing water aerobics, 24.2% resistance exercise, 12.1%
pilates, 4.5% yoga and 3.8% dance. The individuals who performed the exercise
protocol, were over 60 years and performed all necessary assessments were included
in the present study. The individuals unavailable to evaluate the PhA, muscle mass,
muscle function, physical performance were excluded from the study. Of the 260
project participants, 123 were evaluated, but 19 were excluded due to lack of data for
the diagnosis sarcopenia or hydration. This study was approved by Federal University
of Uberlandia Research Ethics Committees (protocol number 2.634.259). The
individuals signed a written consent after previously being informed about study
procedures. Sociodemographic characteristics such as age, education level, gender,

previous diseases and current diseases were collected.

Assessments
Anthropometry

Body weight was measured by Marte ® portable digital scale, model LC 200
(Santa Rita do Sapucai, Minas Gerais, Brazil) with a precision of 50 g. Height was
measured by a vertical stadiometer with a precision of 0.5 cm. After these
measurements, the Body Mass Index (BMI) was calculated (body weight / height ?)
and the Lipchitz score for the older adults was used to classify the for BMI classification
[22]. Waist circumference (WC) was measured with an inelastic tape and performed at

the midpoint between the last rib and the iliac crest [23].

Phase angle (PhA) and body composition

Phase angle and body composition were assessed using an electrical

bioimpedance Biodynamics ® 450, version 5.1 (TBW Importadora Ltda., Sdo Paulo,
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Brazil) with a low intensity electric current of 800 pA and single frequency of 50 kHz.
The volunteers were instructed to perform an overnight fasting (12 hours before the
exam), to avoid intense physical activity, caffeine and alcoholic beverages intakes
during the previous day. In addition, 30 minutes prior to the exam, the volunteers were
instructed to empty the bladder to ensure the adequate hydration and to be free of
metal objects. During the electrical bioimpedance exam, the participants were placed
in supine position, with arms and legs away from the body. The electrodes were
positioned on the right side of the body, on the wrist, hand, ankle and foot at points
previously established [12]. The PhA was calculated by the equation [(reactance /
resistance) * 180/ n]. The individuals were divided into two groups: 1st vs. 2nd and 3rd
terciles, according to sex. The individuals in the first tercile were considered having low
PhA, being the values < 6.5° and < 5.7° for men and women, respectively. The muscle
mass (MM) was estimated in kilograms by Janssen et al. [24] equation. The muscle
mass index (MMI) was calculated by MM (kg)/ height 2 [25]. Fat-free mass and body

fat mass were calculated by using Segal et al. [26] equation.

Handgrip strength (HGS)

The HGS was measured by a manual hydraulic dynamometer (Jamar®
Sammons Preston, Bolingbrook, USA), previously calibrated. During the HGS
evaluation, the participants were seated with the arm in neutral rotation, elbow flexed
at 90°, with forearm and wrist also in neutral rotation, according to the recommendation
of the American Society of Hand Therapists [27]. The dynamometer rod was positioned
between the second phalanges of the fingers (indicator, medial and annular). At the
beginning of the test, the pointer was placed in position zero and after the voice
command, the participant had to perform the maximum force to bring the two rods of
device the closer. Three measurements were performed on the dominant hand with 20
seconds of rest interval and the highest value of the three measurements was used
[28, 29].

Functional capacity

To assess functional capacity, the 4-meters speed walking test was performed.

The test was performed in a flat ground and with an adhesive tape marking six meters
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on the floor (1 meter for the acceleration zone, 4 meters from the test and 1 meter of
the deceleration zone). It was demonstrated to the participant how to perform the test
and explained that it should be performed in its usual speed walk, before the beginning
of the test. The participant was positioned with the tip of the feet touching the starting
line, then the evaluator instructed the participant to walk to the other end of the tape.
The test was repeated twice without rest and the attempt performed in a shorter time

was considered to calculate the walking speed (WS).

Sarcopenia diagnosis

Sarcopenia diagnosis was performed according to the European consensus
diagnostic criteria for sarcopenia [5]. Muscle mass was classified according to MMI,
considered low when < 10.76 kg/m? (men) and < 6.76 kg/m? (women). HGS was
considered altered when < 30 kg for men and < 20 kg for women, however, as none
of the elderly women reached this value, they were divided into tertiles and values
< 5 kg (tercil 1) for them were considered inadequate. Functional capacity, accessed
by the 4-meter walking test, was considered low when the speed was < 0.8m/s. Pre-
sarcopenia was considered in individuals who had low MM, but normal muscle strength
and physical performance. Sarcopenia was diagnosed in individuals who presented
low MM plus low strength or functional capacity. Severe sarcopenia was considered

when low MM, strength and functional capacity was noted [5].

Statistics

The continuous variables were described as mean and standard deviation,
median and tercile; whereas the categorical variables were shown in percentage.
Kolmogorov-Smirnov test was performed to analyze the normality of the data.
Student's t-test and Mann-Whitney was used parametric and non-parametric variables,
respectively. Chi-square test was used to compare the values in percentage. To
correlate the PhA with sarcopenia components (MM, MMI, HGS and WS) Pearson’s
correlation was performed. Furthermore, logistic regression analysis was performed to
evaluate the odds of the individuals with low PhA (first vs. second and third tercile)

present sarcopenia, low MMI, HGS and WS. Both analyzes were performed in four
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models: Model 1: crude; Model 2: adjusted for age; Model 3: adjusted for age and sex;
Model 4: adjusted for age, sex, height and WC. When women were evaluated
separately, the models 3 and 4 were not adjusted for sex. In addition, multiple linear
regression analysis was performed with the inclusion of PhA as a dependent variable
and as independents variables the components of sarcopenia and the confounding
factors were used. The analyzes were performed using Statistica 6.0 and MedCalc

11.1 softwares. Significance level used was p-value < 0.05.

Results

The final sample of the study was composed of 118 older individuals (Figure 1).
The majority of the individuals was female (79.7%, n = 94), the mean age of all
participants was 71 + 7 years; 1.8% of them were classified as pre-sarcopenic (n = 2);
47.4% as sarcopenic (n = 56) and of these 4.2% were severe sarcopenic (n = 5). The
individuals with low PhA presented lower capacitance, reactance and body cell mass;
and higher age, amount of extracellular body mass and extracellular water when
compared with the individuals with higher PhA values, both in the whole population
and for women. No differences were found between the groups for the components of
sarcopenia (MMI, HGS and WS) or the other parameters evaluated, such as BMI and
WC (Table 1).

PhA was positively correlated with MM (kg) in the crude model and after
adjustments for age (model 2), but the significance was lost after adjustments for sex,
height and WC (models 3 and 4). Furthermore, PhA was correlated with MMI and HGS
in the crude model and when adjusted for age and sex, but no association was found
in model 4. No correlation was found between PhA and WS in all models when in the
whole sample. However, when only women were evaluated, there was a correlation
between PhA and WS in the unadjusted model, as well as in model 4 (adjusted for
age, height and WC) (Table 2).

When all sample was evaluated, the individuals with low PhA had higher odds
to present sarcopenia in the crude model and after adjustments for age and gender
(model 3). However, the association was lost after the inclusion of height and WC in
the adjustments (model 4). PhA was also not associated with the components of

sarcopenia in all models in the whole sample. When analyzed only women, PhA was
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associated with sarcopenia and MMI in models 1 and 2, but the significance was lost
when adjusted for height and WC (model 4). Furthermore, PhA was not associated
HGS and WS in all models (Table 3).

The components of sarcopenia and the confounding factors used in the present
study were added in the multiple linear regression analysis. PhA was only associated
with the confounding factors evaluated (age, sex, height and WC) and no association
was found with the components of sarcopenia, evaluating the whole sample. However,
in women, PhA was associated with the confounding factors evaluated (age, sex,
height and WC) and with WS (R? = 0.286). When WS was deleted of the statistical
model, the R? value decreased by 3.9% (R? = 0.247) (Table 4).

Discussion

The main finding of the present study was that the older adults with low PhA did
not present higher odds to have sarcopenia and low muscle mass, HGS and WS. In
addition, in the multiple linear regression analysis, PhA was not associated with MMI,
HGS and WS, but was associated with the confounding factors, which shows that PhA
seems to be more associated with age, sex, WC and height, than with sarcopenia and
its components (total sample). However, when only women were evaluated, a positive
association between PhA and WS was observed in multiple regression analysis,
whereas WS was able to predict the PhA values by 3.9%, which is a low prediction
value and the biological meaning is questionable. Collectively, our data showed that
PhA does not seem to be a predictor of sarcopenia and its components in physically

active older adults.

Although we found no association between PhA and sarcopenia in the present
study, this relationship is still controversial in the literature, since one study observed
association [16], while another not [17]. These differences can be probably explained
by different confounding factors inserted as adjustments in statistical analyzes,
differences in sarcopenia classification, and the type of population evaluated. In a
study performed by Kilic et al. [16] with hospitalized older patients under ambulatory
follow-up, an association was found between PhA and sarcopenia, demonstrating that
subjects with low PhA increased in four times the odds of sarcopenia. State of

malnutrition, age and calf circumference were used as adjustments in the logistic
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regression analysis in this study [16], whereas in the present study we adjusted for
confounding factors that were already known to be associated with PhA, such as age,
sex, height [30] and adiposity [31]. Thus, it is not known if the association between
sarcopenia and PhA would remain significant in Kilic et al. study if these confounding
variables were added in statistical analysis. In our study, European consensus
diagnostic criteria for sarcopenia [5] was used, while Kilic et al. used a different cutoff
point for MMI, based on the population evaluated by their own study, which can also

explain the differences in the results of these studies.

Another factor that may contribute to these differences in results may be the
type of population studied, but this does not seem to be the main cause for
controversial results. For example, Polegato et al [17] evaluated the association
between PhA and sarcopenia in hospitalized individuals in an intensive care unit who
presented a mean age of 63.3 years. The authors found no association between PhA
and sarcopenia when adjusted for age and sex [17]. In the present study, we found an
association between PhA and sarcopenia adjusting for sex and age (model 3) in
physically actively older adults, that is a different population than that evaluated by
Polegato et al. It would show that the association between PhA and sarcopenia can be
dependent of the type of the population that was evaluated. However, in the present
study, the significance of this association was lost in model 4, in which we added height
and WC in the model. It shows that the variables chosen to adjust the statistical models
can be important for the correct evaluation of the association between PhA and
sarcopenia. Importantly, our data showed the importance of the confounding variables
in linear multiple regression analysis, since all these variables were associated with
PhA, while the components of sarcopenia not (for the whole population; Table 4).
Based on this rationale, it is possible to speculate that the confounding factors seems
to be more important than the type of population evaluated, but more studies are

needed to confirm it.

We noted that PhA was correlated with HGS in the whole sample in models 1-
3; but the significance was lost with the addition of the other adjustments. In addition,
we also observed that PhA was not associated with HGS in odds ratio analysis when
all adjustments were performed. However, contrary to our results, several studies have
shown that PhA is associated with HGS, independently of the population evaluated. In

a study that evaluate older adults with COPD, an association between PhA and HGS
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was found and it was observed a prediction of ~ 50% and ~ 43% for men and women,
respectively [32]. In the study performed by Santana et al. [19] a correlation between
PhA and HGS was found in hospitalized older individuals, whereas PhA was able to
predict ~14 % of muscular strength in men and ~ 13 % in women. In addition, a recent
study performed by our research group, evaluating hospitalized adults and older
adults, found that the individuals with lower PhA values had higher odds to have low
HGS values; regardless of sex, age, fat-free mass and cause of hospital admission
[20]. In this way, these studies show that PhA seems to be a predictor of muscle
strength in several populations, but further studies are still needed evaluating
physically active older adults, such as the present study. The non-association between
PhA and HGS in the present study can be possibly explained due to the majority of the
individuals presented low HGS values. Interestingly, the low values of HGS in our
sample were not expected, since the older adults evaluated were physically active, but
the type of exercise protocol that was performed can help to explain these data. Few
individuals performed resistance exercise, whereas the majority was practicing water
aerobics exercise, which is an exercise intervention that does not seem to promote

muscle strength gains.

In addition, in the present study, as women were predominant in the sample we
also performed the analyzes evaluating exclusively this population to verify whether
the results would be similar to that seen in the total sample. In this way, it is important
to highlight that all women presented low values of HGS; thus, it was not possible to
perform the odds ratio analysis between PhA and strength using the HGS cutoff (lower
than 20 kg/ f). Therefore, we performed this analysis evaluating according to the HGS
terciles, which can also possibly explain the absence of association between PhA and

HGS in older women in the present study.

In the analysis with the whole sample, PhA was correlated with MM in models 1
and 2; and with MMI in models 1, 2 and 3; however, the significance was lost in the
last model. When only women were evaluated, we noted that individuals with low PhA
values had higher odds of having low MMI, regardless of the age; but the significance
was also lost in the last model. Therefore, it shows that PhA was not associated with
muscle mass in the present study, although this is not a consensus. In a study
conducted with hospitalized older individuals, a correlation between PhA and MMI was

found in male patients, but this association was not noted in women [19]. In adults, it
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was found that individuals with adequate MM have a lower odds of having low PhA
[14]. Thus, it is possible to note that there is still no consensus if PhA is a predictor of
MM, but it seems to have a relationship between these two variables in some studies.
The differences in body composition method used among the studies and the
confounding variables that were added in the statistical analysis can probably explain
the contradictory results. Therefore, more research is needed evaluating the

association between PhA and muscle mass.

No association was found between PhA and functional capacity (WS) in the
whole sample in the present study, but when only women were evaluated we observed
a weak, but significant, correlation between WS and PhA. In addition, we noted, in
women, that age, sex, height, WC and WS predicted the PhA by 28.6% and when WS
was deleted of the statistical model, these variables predicted the PhA by 24.7 %,
showing that WS predicted the PhA by 3.9 %. When all individuals were included in
the analyzes, no association was found between PhA and WS, therefore, this may be
indicative that this association would be influenced by sex, but more studies are
needed because there were few men in our sample, making difficult this conclusion by
our data. Thus, we found a significant association between PhA and WS in women,
but the biological meaning is questionable, since the correlation found was weak (<
0.3) and the power of prediction was low (3.9 %). Other studies evaluated the
association between PhA and functional capacity. In a study performed with
hospitalized older individuals, a significant and positive association was found between
PhA and WS in both sexes, with a prediction of 9.9% and 8.1% for men and women,
respectively [19]. In older individuals with COPD, it was observed that the PhA
correlated with the 4-meter speed walking test [21]. Therefore, it apparently shows a
relationship between PhA and muscle function, but it is still unclear requiring further
studies. These future studies should show not only the statistical significance between

PhA and functional capacity, but if there is a biological effect in this association.

The present study has limitations. The cross-sectional design does not allow to
conclude a cause and effect relationship. Another limitation was the assessment of
MM by electrical bioimpedance, since this method has limitations for body composition
evaluation and was the same method to measure PhA. Therefore, more studies are
needed to associate the PhA with sarcopenia and muscle mass using gold standard

methods to assess muscle mass/lean mass, such as magnetic resonance or dual-
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energy X-ray absorptiometry (DXA). To confirm and consolidate the data found in our
study we suggest new research with physically active individuals with a higher number
of men, since our sample was constituted by the majority of women. As strengths, our
work provides new data about physically active older adults, which were not evaluated
by other studies. In addition, we performed the statistical analysis controlling for

important variables.

In conclusion, PhA was not associated with sarcopenia and its components in
physically active older adults. In addition, although PhA was correlated with walking
speed test in older women, the biological meaning of this association is questionable

since the power of prediction was low (3.9 %).
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Table 1. Characteristics of the participants according to phase angle cut-off point (per tercil).

All (n=118) Women (n=94)
Tercile 1 Terciles 2 and 3 p Tercile 1 Terciles 2 and 3 p
(n=39) (n=79) (n=31) (n=63)
Women 31 (79.5%) 63 (79.7%) 0.974 31 (79.5%) 63 (79.7%) 0.974
Men 8 (20.5%) 16 (20.3%) - - - -
Age (years) 747 +7.38 69.6 £ 6.1 <0.001 73.5+7.6 69.6 £5.7 0.006
Weight (kg) 67.2+11.7 69.4+12.8 0.362 65.6 +11.4 67.8+12.2 0.403
Height (m) 1.56 £ 0.08 1.55 £ 0.09 0.449 1.5+0.07 1.5+0.1 0.095
BMI (kg/ m?) 27.6+4.6 28.9+4.6 0.145 27.7 +4.7 204 +438 0.107
Waist circumference (cm) 91.1+£11.8 93.6 1104 0.247 90.1+11.6 93.2+10.5 0.196
Handgrip strength (kg) 90+7.0 11.7+8.3 0.090 6.4+4.7 83+44 0.065
Walking speed (m/s) 1.14+0.3 1.18+0.4 0.560 1.1+0.3 1.2+04 0.359
Phase angle (°) 55+04 6.8+0.9 <0.001 53+0.2 6.6+0.6 <0.001
Capacitance (pF) 539.4 + 103.7 673.1 £135.7 <0.001 505.3+72.3 635.3 £ 93.7 <0.001
Resistence (ohms) 568.6 + 80.0 564.4 £ 64.3 0.760 589.7 +73.8 575.9 £ 59.0 0.332
Reactance (ohms) 543171 66.9+94 <0.001 551 £75 66.2 +8.7 <0.001
Body cell mass (kg) 18.1 £3.4 199144 0.027 16.9+24 18.7+2.7 0.003
Body extracellular mass (kg) 242+3.8 224 +3.7 0.011 23.1+3.1 216129 0.027
Intracellular water (L) 154 +35 16.6 £ 3.6 0.088 144 +29 154 +1.6 0.042



Extracellular water (L)
Total body water (L)
TBW/ MM (%)
Fat-free mass (kg)
Fat mass (kg)

Fat mass (%)

Muscle mass (kg)
MMI (kg/m?)

Pre sarcopenia; n (%)

Sarcopenia; n (%)

Severe sarcopenia; n (%)

16.0+2.2
31.1+47
73.6+1.9
409+7.9
26377
38971
18.2+45
74+14
0 (0.0%)
21 (53.8%)
3 (7.7%)

14724
31.3+53
740116
41.7+£9.0
27.7+8.3
39.7+7.5
18.3+4.7
75+1.2
2 (2.5%)
30 (38.0%)
2 (2.5%)

0.004
0.869
0.194
0.621
0.381
0.597
0.892
0.541
0.116

15.6 +2.1
29.6 3.5
73.9+1.9
37.9+4.38
217+76
417 4.8
16.2+2.3
6.9+0.9
0 (0.0%)

13 (41.9%)

3 (9.7%)

145+21
29.9+35
743 £1.5
38.4+4.8
294 +£8.0
42.8+4.3
16.3 £1.9
71 £0.7
0 (0.0%)
17 (27.0%)
1(1.6%)

0.022
0.719
0.337
0.643
0.323
0.274
0.819
0.136
0.041
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Tercil 1: phase angle < 6,5° for men and < 5,7° for women. Tercil 2 and 3: phase angle 2 6,5° for men and 2 5,7° for women.
BMI: body mass index; MMI: muscle mass index; TBW/MM: total body water/ muscle mass.



Table 2. Pearson correlation between phase angle (dependent variable) and components of sarcopenia.

35

Model 1 Model 2 Model 3 Model 4
All Women All Women All Women All Women
(n=118) (n=94) (n=118) (n=94) (n=118) (n=94) (n=118) (n=94)
r P r P r p r p r o] R p r P r p

PhA x MM 0.37 <0.001 0.01 0929 0.36 <0.001 -0.08 04 -0.01 0994 - - -0.01 0.960 -0.05 0.656
PhA x MMI* 0.37 0.001 0.20 0.060 0.38 0.001 0.17 0.102 0.38 0.001 - - -0.05 0619 -0.04 0.667
PhAxHGS* 036 0.001 0.04 0.706 0.33 0.001 -0.07 0.502 0.33 0.001 - - 016 0.098 0.07 0.528
PhA x WS 0.13 0.169 021 0.044 0.05 0567 0.14 0.191 0.01 0.947 - - 0.08 0417 024 0.023

Model 1: no adjustment; Model 2: adjusted for age; Model 3: adjusted for age and sex; Model 4: adjusted for age, sex, height and waist
circumference. *For the analysis of the female sample, no model was adjusted for sex (models 3 and 4 were not adjusted for sex for women).

PhA: phase angle; MM: muscle mass; MMI: muscle mass index; HGS: handgrip strength; WS: walking speed.
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Table 3. Logistic regression analysis of phase angle (dependent variable) and components of sarcopenia.

PhA x
Sarcopenia

PhA x MMI*

PhA x HGS*

PhA x WS

Model 1 Model 2 Model 3 Model 4
All Women All Women All Women All Women
(n=118) (n=94) (n=118) (n=94) (n=118) (n=94) (n=118) (n=94)
OR Cl (95%) OR CI (95%) OR Cl (95%) OR CI (95%) OR Cl (95%) OR CI(95%) OR Cl (95%) OR Cl (95%)

2.35 (1.071-5.158) 2.67 (1.093-6.504) 215  (0.937-4.932) 2.72 (1.069-6.917) 2.88 (1.132-7.305) - - 1.90 (0.698-5.177) 1.50 (0.520-4.319)

212 (0.967-4.638) 2.67 (1.093-6.504) 1.99  (0.868-4.557) 2.72 (1.069-6.917) 1.99 (0.868-4.557) - - 175 (0.620-4.937) 1.50 (0.520-4.319)
2.57 (0.289-22.768) 2.11 (0.881-5.060) 1.95 (0.206-18.388) 1.47 (0.566-3.790) 1.95 (0.206-18.388) - - 1.98 (0.171-22.998) 3.15 (0.954-10.401)
122  (0.439-3.397) 1.75 (0.583-5.250) 0.70  (0.224-2.208) 1.11 (0.332-3.680) 0.68 (0.215-2.162) - - 0.77 (0.230-2.572) 1.46 (0.384-5.534)

Tercil 1: phase angle < 6,5° for men and < 5,7° for women. Tercil 2 and 3: phase angle = 6,5° for men and = 5,7° for women. Sarcopenia: yes
or no; Cut-off points: MMI = £ < 10.76 kg/ m2e @ < 6.76 kg/ m% HGS = § <30 kg e @ <5 kg; WS = <0.8m/ s. Model 1: no adjustment; Model
2: adjusted for age; Model 3: adjusted for age and sex; Model 4: adjusted for age, sex, height and waist circumference. *For the analysis of the

female sample, no model was adjusted for sex (models 3 and 4 were not adjusted for sex for women). PhA: phase angle; MM: muscle mass;
MMI: muscle mass index; HGS: handgrip strength; WS: walking speed.
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Table 4. Multiple linear regression analysis of phase angle (dependent variable) with
components of sarcopenia and confounding factors.

R? R p R? R p R? R p
All (n=118) Women (n=94) Women (n=94)*
0.293 0.286 0.247

MMI -0.095 0.452 -0.063 0.589 -0.079 0.511
HGS 0.018 0.383 0.012 0.546 0.016 0.418

WS 0.191 0.448 0.498 0.030 - -
Age -0.046 <0.001 -0.043 0.001 -0.049 <0.001

Sex 1.451 0.001 - - - - -
Height -4.182 0.009 -5.538 <0.001 -5.530 <0.001
wcC 0.020 0.021 0.021 0.010 0.018 0.026

* Removed the walking speed component to check its predictive power. MMI: muscle mass
index; HGS: handgrip strength; WS: walking speed.

Participants in the project
(n =260)

Did not perform the
evaluations (n = 123)

Older adults evaluated
(n=137)

Excluded:
Missing electrical bioimpedance data (n = 4);
No walking speed test data (n = 8)
Inadequate hydration (n = 7).

Individuals who performed
all evaluations
(n=118)

Figure 1. Flowchart of the study.
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APENDICE 1

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Vocé esta sendo convidado (a) para participar da pesquisa intitulada “Associagcdo do angulo de fase
com massa e fungdo muscular em idosos”, sob a responsabilidade dos pesquisadores Erick Prado de
Oliveira e Débora Ferreira Pessoa. Nesta pesquisa nds estamos buscando saber se o angulo de fase,
que é derivado da bioimpedancia elétrica, pode predizer a massa e funcdo muscular em uma populagéo
de individuos acima de 60 anos de idade. O Termo de Consentimento Livre e Esclarecido sera obtido
pela pesquisadora Débora Ferreira Pessoa com os individuos que terdo os prontuarios/ questionarios
consultados.

Os dados serao totalmente recolhidos dos formularios de acompanhamento dos participantes do
projeto de extensao Atividade Fisica e Recreativa Para a Terceira Idade (AFRID), ndo havendo contato
entre os pesquisadores e os participantes do projeto para a coleta de dados, sendo este termo apenas
para liberar os pesquisadores de analisarem e utilizarem os dados ja fornecidos para o projeto. Serédo
verificadas informagdes sobre medidas corporais de peso, altura, circunferéncias do brago, cintura e
panturrilha, espessura do musculo adutor do polegar, medidas as dobras cutaneas, avaliacdo da
quantidade de musculo e de gordura corporal, forgca de preensdo manual, teste de caminhada de 4
metros, teste de sentar e levantar da cadeira e o teste de equilibrio estatico em pé.

Em nenhum momento vocé sera identificado. Os resultados da pesquisa serdo publicados e ainda
assim a sua identidade sera preservada.

Vocé nao tera nenhum gasto e ganho financeiro por participar na pesquisa.

O possivel risco é o de identificagdo dos participantes. Entretanto, de modo a garantir o anonimato dos
individuos e minimizar este risco, os questionarios avaliados no presente estudo seréo codificados para
arealizacao das analises dos dados obtidos, desta forma a identidade sera preservada. Como beneficio
do estudo destaca-se que serdo fornecidas posteriormente orientagdes nutricionais a todos os
participantes do projeto.

Vocé é livre para ndo permitir a utilizagdo do seu prontuario para a nossa pesquisa. Isto pode ser
solicitado a qualquer momento sem nenhum prejuizo ou coagao.

Uma via original deste Termo de Consentimento Livre e Esclarecido ficara com vocé.

Qualquer duvida a respeito da pesquisa, vocé podera entrar em contato com:

Débora Ferreira Pessoa. Aluna da Pés-graduagdo em Ciéncias da Saude da Faculdade de Medicina,
Universidade Federal de Uberlandia. Endereco: Avenida Para, 1720- Bloco 2H, Sala 9, Campus
Umuarama. Fone: 3225-8628.

Erick Prado de Oliveira. Professor Adjunto I, Curso de Nutricdo, Faculdade de Medicina, Universidade
Federal de Uberlandia. Enderecgo: Avenida Para, 1720- Bloco 2U, Sala 20, Campus Umuarama. Fone:
3225-8584.

Podera também entrar em contato com o Comité de Etica na Pesquisa com Seres-Humanos —
Universidade Federal de Uberlandia: Av. Jodo Naves de Avila, n° 2121, bloco A, sala 224, Campus
Santa Moénica — Uberlandia —MG, CEP: 38408-100; fone: 34-32394131. O CEP é um colegiado
independente criado para defender os interesses dos participantes das pesquisas em sua integridade
e dignidade e para contribuir para o desenvolvimento da pesquisa dentro de padrées éticos conforme
resolugdes do Conselho Nacional de Saude.

Uberlandia, ....... de ........ de 201.......

Assinatura dos pesquisadores

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

Participante da pesquisa



APENDICE 2

L Fichadefnamnese T

Caodigo participante: Data da pesquisa: / /
Sexo: Etnia: Data de Nascimento: / /
() Masculino ( ) Feminino | ( ) Branco ( ) Amarelo ( ) Negro | Idade:

Escolaridade: Telefone: () Celular: ()

Apresenta doenga atualmente? ( ) Ndo ( ) Sim Qual?

Habito de fumar?

( )Nao( )Sim Qual?

Quantidade: Durante quanto tempo?

Habito de beber?

( )Nao( )Sim Qual?

Frequéncia: Tipo: Quantidade:

Pratica atividade fisica?
( )N&o ( )Sim Qual?

Frequéncia:

Duragéao:

Medicagao (dose/posologia):

Peso (kg): C. abdominal (cm):
Estatura (m): FPM (kg/f): ; ;
IMC (kg/m?): MAP (mm): ; ;

C. panturrilha (cm):

Angulo de fase (°):

Capacitancia do corpo (pF):

Resisténcia (ohms):

Reaténcia (ohms):

Massa Celular Corporal (kg/ %):

Massa Extracelular (kg/ %):

Agua Intracelular (litros/ %):

Agua Extracelular (litros/ %):

ACT/ Massa Magra (%):

Teste de Equilibrio Estatico em pé:

Teste de Caminhada de 4 metros (4MGS):

Teste de Sentar e Levantar da cadeira (5 vezes):
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: ASSOCIACAO DO ANGULO DE FASE COM MASSA E FUNGAO MUSCULAR EM
IDOSOS

Pesquisador: Erick Prado de Oliveira

Area Tematica:

Versédo: 1

CAAE: 85354017.3.0000.5152

Instituicdo Proponente: Faculdade de Medicina
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

NiUmero do Parecer: 2.634.259

Apresentacao do Projeto:

Conforme apresenta o protocolo:

INTRODUCAOQ: Com o aumento da expectativa de vida deve ser observada a manutencio da capacidade
funcional dos idosos, objetivando a melhor qualidade de vida. Assim, ao se ponderar sobre funcionalidade é
imprescindivel a avaliacdo da massa muscular e para mensura-la € necessario escolher a melhor técnica,
considerando todas as condicSes apresentadas para o estudo. Neste cenario surge o angulo de fase, que é
uma variavel gerada da avaliacdo de bhicimpedancia elétrica, cujo significado biolégico ainda ndo é hem
conhecido, porém é considerado indicador de qualidade de vida € um dos seus determinantes pode ser a
funcdo muscular.

OBJETIVO: Associar o angulo de fase com a massa, forca e desempenho muscular em individuos idosos de

projeto de extens&o de uma cidade do interior do estado de Minas Gerais.

METODOLOGIA: Seréo verificados formulérios de individuos com idade igual ou superior a sessenta anos,
que participam de um projeto de extensdo. Seréo observadas avaliacdes antropométricas, composicéo
corporal, indice de Massa Muscular, avaliagio da for¢a de preensiio manual, testes de capacidade funcional

e recordatorio alimentar.

Enderego: Av. Jodo Naves de Avila 2121- Bloco "1A", sala 224 - Campus Sta. Ménica

Bairro: Santa Monica CEP: 338.408-144

UF: MG Municipio: UBERLANDIA

Telefone: (34)3239-4131 Fax: (34)3239-4335 E-mail: cep@propp.ufu.br
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RESULTADOS ESPERADOS: E esperado que o angulo de fase se relacione positivamente com a massa,
forca e desempenho muscular. Deste modo, a massa e funcdo muscular podem ser consideradas
determinantes do angulo de fase e em estudos futuros ele

podera ser utilizado como preditor e quantificar a massa e funcionalidade muscular.

Objetivo da Pesquisa:
Objetivo segundo o projeto:

Associar o angulo de fase com a massa, forga e desempenho muscular em individuos idosos de projeto de
extensdo de uma cidade do interior do estado de Minas Gerais.

Avaliagio dos Riscos e Beneficios:
Segundo 0s pesquisadores:

Riscos: Serdo verificados dados de questionarios ja existentes de acompanhamento dos participantes do
projeto de extensdo Atividade Fisica e Recreativa Para a Terceira Idade (AFRID), deste modo os individuos
ndo sofrerdo nenhum risco com a coleta de dados. Os questiondrios utilizados foram conduzidos de forma
imparcial e ética, de modo a ndo induzir, coibir, constranger ou reprimir qualquer comportamento ou
informacdo relatada. O dnico risco do presente estudo & uma possivel ideniificac8o dos individuos,
entretanto, de modo a garantir o anonimato dos participantes e minimizar o risco de identificacdo, os
avaliados no presente estudo serdo codificados para a realizacdo das analises dos dados obtidos, desta
forma a identidade dos avaliados sera preservada. Quanto & publicagdo dos resultados, estes serdo
expostos como um tode (ndo sendo mencionadas especificidades individuais). Considerando que os
pesquisadores obedecerdo aos principios éticos em todas as etapas da pesquisa, os riscos serdo
minimizados.

Beneficios:

Como beneficio do estudo destaca-se que serdo fornecidas posteriormente orientacdes nutricionais a todos
0s participantes. Espera-se que os dados obtidos com a realizacdo deste estudo possam ilustrar o angulo
de Tase como preditor de massa e funcdo muscular nesta populacdo, podendo ser um nove método para
avaliacdo destes fatores.

Comentarios e Consideragdes sobre a Pesquisa:
Critério de Inclusdo:
Os participantes do projeto AFRID ja t&m uma rotina de exercicios fisicos semanais e de avaliagdes

Enderego: Av. Jodo Naves de Avila 2121- Bloco "1A", sala 224 - Campus Sta. Ménica

Bairro: Santa Monica CEP: 35.408-144

UF: MG Municipio: UBERLANDIA

Telefone: (34)3239-4131 Fax: (34)3239-4335 E-mail: cep@propp.ufu.br
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periodicas, assim sendo, para este estudo serdo verificados os formularios (prontuarios) do dltimo semestre
para recolher dados como de anamnese, de avaliacdo antropemétrica, de composicdo corporal e de
capacidade funcional  Para usarmos os formularios os individuos devem ser participantes do projeto AFRID,
ter mais de sessenia anos de idade e terem realizado todos os testes necessarios para a pesquisa.

Critério de Exclusao:
Serdo excluidas as fichas daqueles cuja auséncia ou impossibilidade de obtencdo dos dados sejam
impedimente para a avaliacdo de angulo de fase, massa e fungdo muscular.

Consideragdes sobre os Termos de apresentagio obrigatdria:
Os termos de apresentacdo obrigatoria foram apresentados.

Recomendagoes:
Adequar o primeire paragrafo os termos técnicos utilizados no primeiro paragrafo do TCLE a uma linguagem
de facil interpretagdo e compreensao.

Conclusoes ou Pendéncias e Lista de Inadequagoes:

De acordo com as atribuiges definidas na Resolugcdo CNS 466/12, o CEP manifesta-se pela aprovacio do
protocolo de pesquisa proposto.

O protocolo ndo apresenta problemas de ética nas condutas de pesquisa com seres humanos, nos limites
da redacdo e da metodologia apresentadas.

Consideragoes Finais a critério do CEP:
Data para entrega de Relatdrio Final ao CEP/UFU: julho de 2018,

0BS.: O CEP/UFU LEMEBRA QUE QUALQUER MUDANCA NO PROTOCOLO DEVE SER INFORMADA
IMEDIATAMENTE AO CEP PARA FINS DE ANALISE E APROVACAO DA MESMA.

O CEP/UFU lembra que:

a- segundo a Resolugdo 466/12, o pesquisador devera arquivar por 5 anos o relatorio da pesquisa e os
Termos de Consentimento Livre e Esclarecido, assinados pelo Participante da pesquisa.

b- podera, por escolha aleatoria, visitar o pesquisador para conferéncia do relatorio e documentacdo
pertinente ao projeto.

c- a aprovagao do protocolo de pesquisa pelo CEP/UFU da-se em decorréncia do atendimento a

Enderego:  Av. Jodo Naves de Awvila 2121- Bloco "1A", sala 224 - Campus Sta. Ménica

Bairro: Santa Monica CEP: 3B5.408-144

UF: MG Municipio: UBERLANDIA

Telefone: (34)3235-4131 Fax: (34)3239-4335 E-mail: cep@propp.ufulr
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Resolugdo CNS 466/12, ndo implicando na qualidade cientifica do mesmo.

Crientacdes ao pesquisador :

= O Participante da pesqguisa tem a liberdade de recusar-se a participar ou de retirar seu consentimento em
qualguer fase da pesquisa, sem penalizacao alguma e sem prejuizo ao seu cuidado (Res. CNS 466/12 ) e
deve receber uma via original do Termo de Consentimento Livre e Esclarecido, na integra, por ele assinado.
= O pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e descontinuar o
estudo somente apds analise das razdes da descontinuidade pelo CEP que o aprovou (Res. CNS 466/12),
aguardando seu parecer, exceto quando perceber risco ou dano ndo previsio ao participante da pesquisa ou
quando constatar a superioridade de regime oferecide a um dos grupos da pesquisa que regueiram acao
imediata.

« O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o curso normal do
estudo (Res. CNS 466/12). E papel de o pesquisador assegurar medidas imediatas adequadas frente a
evento adverso grave ocorrido (mesmo gue tenha sido em outro centro) e enviar notificacdo ao CEP e a
Agéncia Nacional de Vigilancia Sanitaria — ANVISA — junto com seu posicionamento.

- Eventuais modificacdes ou emendas ac protocolo devem ser apresentadas ao CEP de forma clara e
sucinta, identificando a parte do protocolo a ser modificada e suas justificativas. Em caso de projetos do
Grupo | ou Il apresentados anteriormente a ANVISA, o pesquisador ou patrocinador deve envia-las também
a mesma, junio com o parecer aprobatorio do CEP, para serem juniadas ao protocolo inicial (Res.251/97,
item [1.2.e).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacdo
Informagdes Basicas| PB_INFORMACOES _BASICAS DO P | 14/03/2018 Aceito
do Projeto ROJETO 955481 pdf 23:36:01
Projeto Detalhado / | projeto_mestrado_debora. pdf 14/03/2018 |Deébora Pessoa Aceito
Brochura 23:34:59
Investigador
Outros QUESTIONARIO_MESTRADO_EDUCA| 14/03/2018 |Débora Pessoca Aceito

_pdf 23:34:36
TCLE/ Termos de | TCLE_EMENDA pdf 14/03/2018 |Débora Pessoa Aceito
Assentimento / 233147
Justificativa de

Enderego: Av. Jodo Naves de Avila 2121- Bloco "1A", sala 224 - Campus Sta. Mdnica

Bairro: Santa Monica CEP: 38.408-144

UF: MG Municipio: UBERLAMDIA

Telefone: (34)3239-4131 Fax: (34)32359-4335 E-mail: cep@propp.ufu.br
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Auséncia TCLE_EMENDA pdf 14/03/2018 | Débora Pessoa Aceito
23:31:47

Outros equipe_executora_mestrado.pdf 07/03/2018 |Débora Pessoa Aceito
225318

Cutros lattes debora.pdf 07/03/2018 |Débora Pessoa Aceito
225217

Outros lattes_erick pdf 07/03/2018 | Débora Pessoa Aceito
225115

Outros coparticipante pdf 09/10/2017 | Débora Pessoa Aceito
16:52:21

Folha de Rosto folhaderosto_debora.pdf 09/10/2017 | Debora Pessoa Aceito
16:38:36

Situagao do Parecer:

Aprovado

Necessita Apreciagio da CONEP:

MNao

Enderego:

UBERLANDIA, 03 de Maio de 2018

Assinado por:

Sandra Terezinha de Farias Furtado
(Coordenador)

Av. Jodo Naves de Avila 2121- Bloco "14", sala 224 - Campus Sta. Manica
CEP: 38.408-144

Bairro: Santa Monica

UF: MG
Telefone:

Muni
(34)3239-4121

cipio: UBERLANDIA
Fax: (34)3230-4335

E-mail:

cep@propp.ufu.br
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