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RESUMO

O envelhecimento acelerado da populacdo, em especial em paises em
desenvolvimento, como o Brasil, tem mostrado a necessidade de compreender as
situacdes de vulnerabilidade e fragilidade dos idosos. Fragilidade € definida como uma
sindrome clinica, de carater multifatorial, caracterizada pela reducdo da reserva
fisiologica e diminuicdo da resisténcia aos estressores resultantes de declinios
cumulativos relacionados a idade em diversos sistemas organicos, principalmente
imunolégico, enddcrino, musculoesquelético e nervoso. Os declinios nos sistemas
fisiologicos levam a perda da capacidade homeostatica e maior vulnerabilidade a
desfechos adversos, incluindo quedas, hospitalizacdo, incapacidade funcional,
institucionalizacdo e morte. A abordagem da fragilidade em uma perspectiva
multidimensional, o entendimento da relacdo entre fragilidade e incapacidade
funcional e o acompanhamento longitudinal de idosos em diferentes estagios dessa
disfuncdo podem ampliar o olhar para indicadores mais especificos do
envelhecimento e motivar novas linhas de pesquisa. Nesse contexto, o objetivo geral
desta tese foi analisar a fragilidade sob uma perspectiva uni e multidimensional e o
impacto da fragilidade fisica na incapacidade funcional e mortalidade em idosos
brasileiros apés um periodo de 10 anos. O estudo 1 teve como objetivo especifico
construir um modelo tridimensional para avaliar a fragilidade em idosos brasileiros
baseado no Indicador de Fragilidade de Tilburg e nas variaveis disponiveis no Estudo
FIBRA-BR e comparar as dimensdes do modelo criado entre as categorias do fenotipo
fisico de fragilidade. Este trata-se de um estudo transversal que analisou dados do
inquérito FIBRA (2008-2009). As variaveis disponiveis no FIBRA-BR compuseram o
modelo multidimensional (dimensbes fisica, social e psicologica) e foram
consideradas as categorias do fendtipo fisico de fragilidade. Inicialmente, teste de qui-
guadrado de Pearson foi usado para analisar a associacdo entre cada variavel do
modelo de fragilidade multidimensional proposto e as categorias do fenétipo fisico de
fragilidade. Andlise fatorial com o método de componentes principais e rotacao
varimax foi usada para analisar o modelo de fragilidade multidimensional a fim de
determinar a composi¢cao dos dominios fisico, social e psicolégico. J& a comparacao
entre os dois modelos foi realizada pela ANOVA com post hoc de Tukey. Os resultados
do primeiro estudo mostraram que os modelos de fragilidade fisica e multidimensional
sdo complementares e fornecem informacdes relevantes dos dominios social e
psicologico para o cuidado do idoso em diferentes estagios de fragilidade. O objetivo
especifico do estudo 2 foi testar o papel mediador do viver sozinho e da rede pessoal
na relacdo entre fragilidade fisica e limitacdo para realizar atividades basicas e
instrumentos de vida diaria (ABVD e AIVD) em idosos brasileiros. Sendo assim, este
estudo transversal utilizou dados de 3.569 idosos do Estudo FIBRA, coletados em
2008-2009. A variavel independente foi o fendtipo fisico de fragilidade categorizado
em idosos vulneraveis (frageis e pré-frageis) e robustos (ndo frageis). As variaveis
dependentes foram ABVD e AIVD avaliadas pelo indice de Katz e Escala de Lawton
& Brody, respectivamente. Como variaveis mediadoras, foram consideradas rede
pessoal (ter alguém que possa ajudar em caso de necessidade, fazer visitas e receber
visitas) e autorrelato de morar sozinho (sim ou ndo). Para a analise do efeito mediador,
foram usados modelos de regresséo linear, estimados pelo método de bootstrapping,
por meio do procedimento de SOBEL. Os resultados desse estudo mostraram que a



relacdo entre fragilidade e incapacidade € mediada pela rede social e pelo morar
sozinho, o que reforcou a importancia da analise da dimensao social do idoso fragil.
Dessa forma, o fortalecimento das redes sociais, da rede de vizinhanca e da familia
podem favorecer as conexdes sociais, aumentar o suporte social e manter a
independéncia funcional dos idosos vulneraveis. O estudo 3 teve como objetivo
especifico avaliar a associacédo longitudinal entre fragilidade fisica e incapacidade
para realizar as ABVD e AIVD e mortalidade em uma subamostra de idosos
comunitarios do Estudo FIBRA - Belo Horizonte. Este € um estudo longitudinal que
analisou dados de 200 idosos de Belo Horizonte, avaliados em 2009 (momento 1) e
reavaliados em 2019 (momento 2). Idade, sexo, autorrelato de diagnostico médico de
depressao, incapacidade para realizar ABVD e AIVD avaliada pelo indice de Katz e
pela Escala de Lawton & Brody, e os critérios do fenoétipo fisico de fragilidade foram
obtidos no momento 1. No momento 2, foram reavaliadas as ABVD e AIVD e
registrados os Obitos ocorridos entre 2009 e 2019. Para fins de analise, a classificacédo
de fragilidade dos idosos foi categorizada em vulneravel (pré-fragil e fragil) e robusto
(ndo fragil). O modelo de equacao de estimacdo generalizada e o modelo de riscos
proporcionais de Cox foram usados na analise dos dados. Os resultados deste estudo
mostraram que a fragilidade fisica esta longitudinalmente associada com os desfechos
adversos estudados: incapacidade funcional e morte. Esses resultados poder&o
contribuir para um olhar mais amplo para o idoso vulneravel e direcionar estratégias
de cuidado, que possam retardar ou prevenir 0s agravos a saude decorrentes da
fragilidade.

Palavras-chave: Idoso fragilizado. Envelhecimento. Salude das pessoas com

incapacidade. Mortalidade. Atencao integral a saude.



ABSTRACT

The accelerated aging of the population, especially in developing countries such as
Brazil, has shown the need to understand the vulnerability and frailty of older adults.
Frailty is geriatric condition is defined as a clinical syndrome of multifactorial character,
characterized by reduced physiological reserve and reduced resistance to stressors
resulting from age-related cumulative decline in several organ systems, mainly the
immune, endocrine, musculoskeletal, and nervous systems. The physiological system
decline leads to loss of homeostatic capacity and greater vulnerability to adverse
outcomes, including falls, hospitalization, functional disability, institutionalization, and
death. The approach frailty from a multidimensional perspective, the understanding the
relationship between frailty and functional disability and the longitudinal follow-up of
older adults at different stages of frailty can broaden the search for more specific
indicators of aging and motivate new lines of research. In this context, the objective of
this thesis was to analyze frailty from a multidimensional perspective and the impact of
physical frailty on functional disability and mortality in Brazilian older adults after 10
years. Study 1 specifically aimed to construct a three-dimensional model to assess
frailty in Brazilian older adults based on the Tilburg Frailty Indicator and the variables
available in the FIBRA-BR Study and compare the dimensions of the model created
with the categories of the physical frailty phenotype. This was a cross-sectional study
that analyzed data from the FIBRA survey (2008-2009). The variables available in the
FIBRA-BR comprised the multidimensional model (physical, social, and psychological
dimensions) and were considered the categories of the physical frailty phenotype.
First, Pearson’s chi-square test was used to analyze the associations between each
variable of the multidimensional frailty model and the physical phenotype categories.
Factorial analysis through the principal component method and varimax rotation were
used to analyze the multidimensional frailty model to determine the composition of the
physical, social and psychological dimensions. The two models were compared using
ANOVA with post hoc Tukey’'s test. Study 1's results showed that the models of
physical and multidimensional frailty are complementary and provide relevant
information from the social and psychological domains for the care of the elderly in
different stages of frailty. Study 2 aimed to test the mediating role of living alone and
the personal network in the relationship between physical frailty and inability to perform
BADL and IADL in elderly Brazilians. Thus, this is a cross-sectional study that used
data from 3,569 elderly from the FIBRA Study collected in 2008-2009. The
independent variable was the physical frailty phenotype categorized as vulnerable
elderly (frail and pre-frail) and robust (non-frail). The dependent variables were ABVD
and AIVD, evaluated using the Katz Index and Lawton and Brody scale, respectively.
As mediating variables, personal networks (having someone who can help in case of
need, visiting, and receiving visits) and self-report of living alone (yes or no) were
considered. Linear regression models were used to analyze the mediator effect,
estimated by the bootstrapping method, using the SOBEL procedure. This study’s
results showed that social networks and living alone mediated the relationship between
frailty and disability, reinforcing the importance of analyzing the social dimension of
frail older adults. Thus, the strengthening of social networks, the neighborhood network
and the family can favor social connections, increase social support, and maintain the
functional independence of vulnerable elderly. Study 3 specifically aimed to evaluate



a longitudinal association between physical frailty and incapacity to perform BADL and
IADL and mortality in a subsample of community elderly from the FIBRA Study, Belo
Horizonte. This longitudinal study analyzed 200 elderly from Belo Horizonte, evaluated
in 2009 (time 1) and re-evaluated in 2019 (moment 2). Age, sex, self-reported medical
diagnosis of depression, inability to perform basic and instrumental activities of daily
living (ABVD and IADL), were assessed using the Katz Index and the Lawton and
Brody Scale; the phenotypic criteria of physical frailty were obtained at moment 1. At
moment 2, the BADL and IADL were reassessed and recording the deaths that
occurred between 2009 and 2019. For analysis purposes, the frailty classification of
the older adults was categorized into vulnerable (pre-frail and frail) and robust (not
frail). The generalized estimation equation model and the Cox proportional-hazards
model were used in the data analysis. The results of this study showed the physical
frailty is longitudinally associated as adverse outcomes, disability, and death. These
results may contribute to a broader look at vulnerable elderly and direct care strategies
that can delay or prevent health problems arising from frailty.

Keywords: Frail elderly. Aging. Health of the disabled. Mortality. Comprehensive

health care.
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PREFACIO

Esta tese foi elaborada de acordo com as normas do formato opcional do
Programa de Pdés-graduacdo em Ciéncias da Reabilitacdo da Escola de Educacédo
Fisica, Fisioterapia e Terapia Ocupacional da Universidade Federal de Minas Gerais,
tendo como referéncia a resolucdo N°004/2018, disponivel no site do programa. Trata-
se de um estudo que explorou os dados do inquérito de fragilidade em idosos
comunitarios brasileiros (Estudo FIBRA-BR). A motivacao para este trabalho surgiu a
partir da necessidade de se aprofundar e ampliar o conhecimento sobre fragilidade
com dados do Estudo FIBRA-BR ao incorporar outra perspectiva teérica, bem como
novos métodos de analise. Desta forma, os objetivos foram explorar os dados do
FIBRA-BR em uma perspectiva multidimensional, identificar como se d& a relacéo
entre a fragilidade e a incapacidade funcional considerando varidveis sociais e 0s
eventos adversos resultantes desta condicao (incapacidade funcional e mortalidade)
apo6s um periodo de 10 anos.

A estrutura desta tese esté organizada nas seguintes se¢fes: 1) Consideracdes
iniciais, quando sdo apresentados o referencial teérico, definicbes e conceitos,
modelos de fragilidade, principais instrumentos de avaliagéo e os desfechos adversos
relacionados a fragilidade; 2) Objetivos geral e especificos; 3) Métodos, apresentados
separadamente para cada objetivo especifico; 4) Apresentacdo dos trés artigos que
compdem esta tese. O primeiro artigo intitulado "A multidimensional approach to frailty
compared with physical phenotype in older Brazilian adults: data from the FIBRA-BR"
publicado na BMC Geriatrics em abril de 2021. O segundo artigo "Can social resources
explain the limitation in the activities of daily living of older adults classified by the

phenotype of physical frailty?” foi submetido a publicagdo no periodico Journal of



Applied Gerontology. A versao preliminar do terceiro artigo "Physical frailty and
adverse outcomes in Brazilian community-dwelling older people: A longitudinal
analysis of functional disability and mortality in the FIBRA-Belo Horizonte study (2009-
2019)” foi formatado segundo as normas do periédico Archives of Gerontology and
Geriatrics. As secdes seguintes correspondem as consideracdes finais, as referéncias
bibliograficas, anexos e apéndices. Nos anexos encontram-se a aprovacéo do comité
de ética e minicurriculo da autora da presente tese e nos apéndices estao
guestionarios de acompanhamento dos idosos da Rede FIBRA — Belo Horizonte e o

termo de consentimento livre e esclarecido.
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1 CONSIDERACOES INICIAIS

1.1 Envelhecimento populacional e o impacto na saude

O envelhecimento populacional € considerado como uma das maiores
mudancas demograficas no mundo e torna-se um desafio tanto para os paises ricos
guanto para os pobres. Diante desse cenario, € valido pontuar que, desde a década
de 1990, dados ja apontavam para o crescimento vertiginoso da populagcao idosa no
mundo (KUCHEMAN, 2012; WORLD HEALTH ORGANIZATION, 2013), haja vista
gue, em 2000, individuos com 60 anos ou mais ja contabilizavam 600 milhdes de
pessoas (BOUILLON et al., 2013).

Nesse sentido, mais especificamente, nos paises em desenvolvimento, o
crescimento da populacao idosa ocorreu de forma acelerada, trazendo consequéncias
socioecondmicas e sobrecarga para 0s sistemas de saude (VERAS, 2009). Por causa
disso, a expectativa é que, entre 2010 e 2050, ocorra um aumento de 188% dos idosos
no mundo com idade igual ou superior a 65 anos, enquanto que 0 aumento na parcela
de idosos com 85 anos ou mais podera chegar a 351%. Além disso, a populacdo
mundial acima de 60 anos atingirA um contingente de 22% e, entre estes, 4,2%
representardo a parcela de idosos com 80 anos ou mais em 2050 (WORLD HEALTH
ORGANIZATION, 2013).

O Organizacao Mundial de Saude (OMS) em parceria com a Organizacao das
Nacoes Unidas (ONU) e outras instituicbes demonstram a preocupagdo com o
envelhecimento acelerado no periodo denominado década do envelhecimento 2020-
2030. As projecdes para este periodo chegam a ordem de aumento de 56% da
populacdo com 60 ou mais anos, representando 1,4 bilhées de idosos em 2030. Neste
sentido, OMS entende que o envelhecimento saudavel deve ser pautado em um plano
universal para garantir os direitos humanos e preparar uma sociedade para atender
as demandas de uma populacdo envelhecida (WORLD HEALTH ORGANIZATION,
2019).

O envelhecimento saudavel € definido pela OMS como um processo continuo
gue estimula o desenvolvimento e a manutencdo da capacidade funcional e do bem-

estar individual, baseado na capacidade intrinseca do individuo. A capacidade
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funcional, por sua vez, aqui € entendida como o ser e o fazer aquilo que tem valor
para o individuo. Enquanto que a capacidade intrinseca € definida como uma
combinacéao das capacidades fisica, mental e psicologica e a capacidade funcional do
individuo em interagdo com o ambiente em que vive (WORLD HEALTH
ORGANIZATION, 2019).

No Brasil, dados de 2010 do Instituto Brasileiro de Geografia e Estatistica
(IBGE) indicaram uma populacéo de 20,5 milh6es de pessoas com mais de 60 anos,
0 que representava, naquele ano, 10,8% da populacao total do pais. A PNAD/IBGE
Brasil (2013) mostrou que a populacédo idosa representava 13% da populacdo em
2013. A partir dessas informacdes, estimativas apontam que, em 2050, serdo 64
milhdes de idosos no Brasil e que esse seguimento demografico chegara a 33,7% em
2060 (IBGE, 2012; NEUMANN; ALBERT, 2018). Por outro lado, com a pandemia da
COVID-19, é possivel que as projecdes sejam alteradas a partir da atualizagdo do
censo demografico. Um estudo recente mostrou que a expectativa de vida da
populacdo brasileira sofreu uma reducdo de 1,31 anos entre 2019 e 2020 em
decorréncia da pandemia de COVID-19, sendo maior a reducéo dos anos de vida nos
homens (1,57 anos) do que nas mulheres (0,95 anos). Além disso, os resultados
refletiram a desigualdade socioeconémica, com queda da expectativa de vida mais
acentuada no Amazonas (3,4 anos), Amapa (3,18 anos) e Para (2,71 anos) (CASTRO
et al., 2021).

Na mesma diregéo, observa-se, com o envelhecimento acelerado, um aumento
do numero de domicilios unipessoais para a populacdo com 60 ou mais anos
(CAMARGOS, 2010). Isso pode ser explicado pela propor¢cdo de idosos que ja
moravam sozinhos, no pais, em 2013 (cerca de 15,3%) (IBGE, 2015). Recentemente,
Negrini et al. (2018) mostraram que esses idosos sdo mais dependentes nas
Atividades Instrumentais de Vida Diaria (AIVD), sendo essa situacao ainda mais grave
durante a pandemia de COVID-19, se considerarmos que essa parte da populacéo
necessita de maior suporte social, principalmente para a realizacdo das AIVD
(DUARTE et al., 2020).

Consequentemente, o0 aumento acelerado da populacéo idosa, concomitante
com a crise econdmica do pais, dificulta a expansao dos sistemas de protecao social

e de saude da populacdo, em particular para os idosos (CAMARANO, 2006). Na
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contraméo dessa realidade, a medida que cresce a parcela de idosos mais velhos, a
vulnerabilidade desses individuos aumenta (HE; GOODKIND; KOWAL, 2016), o que
exige servicos de atencao ainda mais efetivos.

O avanco da idade é um marcador biolégico importante, mas existem outros
indicadores de satude (GOBBENS et al., 2010b; SCHUURMANS et al., 2004). Com a
transicdo epidemiologica no Brasil e com 0 aumento da prevaléncia e incidéncia de
condicbes  cronico-degenerativas, torna-se  necessario compreender 0
envelhecimento que vai além de uma fase do ciclo de vida do individuo. Dito de outra
forma, esse acontecimento da vida é parte de um processo bioldgico, social,
psicolégico e comportamental, que deixa de ser representado apenas como um
marcador cronoldgico, passando a ser compreendido como a capacidade do individuo
interagir na vida cotidiana, dentro de um contexto sociocultural e ambiental
(CAMARANO, 2006).

Seguindo esse principio, uma abordagem mais ampla, além da idade
cronoldgica e das condi¢des de saude, vai ao encontro da necessidade de se discutir
sobre os indicadores de saude. Para tanto, torna-se necessario expandir o olhar para
além da doenca e compreender as situacdes de vulnerabilidade e fragilidade dos
idosos, associadas ao declinio funcional (LOKE et al., 2016). Em consonancia com
essa premissa, a OMS considera a fragilidade como um importante indicador para
direcionar as politicas publicas voltadas para o envelhecimento saudavel (CHANG,;
CHENG; LIN, 2019). Assim, é importante explorar os diferentes conceitos, modelos e

definicdes operacionais dessa condigéo.

1.2 Conceitos, modelos e definicdes operacionais da fragilidade

A literatura aponta diferentes conceitos para a condicdo decorrente do
envelhecimento, denominada fragilidade, que foram sendo modificados ao longo do
tempo. O termo foi introduzido por Valpel et al. (1979 apud ANDREW; MITNITSKI;
ROCKWOOD, 2008), que consideraram a fragilidade como um processo de
vulnerabilidade que gera diferentes respostas, de acordo com as caracteristicas
individuais, e que predispde o individuo ao risco de mortalidade. Na década de 1980,

esse conceito foi utilizado para definir pessoas idosas, com idade igual ou superior a
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75 anos, que apresentavam problemas de saude e que requeriam algum tipo de
cuidado. Com o tempo, surgiram outras definicbes tedricas, incluindo a abordagem
multidimensional do idoso (GOBBENS et al., 2010b; DENT et al., 2019).

Para o Consenso Brasileiro (2018), a fragilidade e a vulnerabilidade foram
interpretadas em uma perspectiva fisiolégica e multidimensional, respectivamente. A
fragilidade fisiologica ou fisica foi definida no consenso como uma vulnerabilidade
organica associada ao envelhecimento, desencadeada por eventos estressantes, em
gue ocorre desequilibrios dos mecanismos homeostaticos, promovendo uma espiral
negativa de eventos adversos (BUCHENER; WAGNER, 1992). Enquanto que a
vulnerabilidade abrange as dimensfes bioldgica, psicolégica, social e cultural
(LOURENCO et al.,, 2018). Recentemente, um consenso de especialistas definiu
fragilidade como uma sindrome que aumenta o risco de uma pessoa idosa
desenvolver incapacidade ou morte quando exposta a situagdes estressoras fisicas e
psicossociais (RUIZ et al., 2020). Nesta perspectiva, observa-se que as definicbes de
fragilidade e os instrumentos de avaliacdo e mensuracdo s&o importantes para
distinguir os individuos mais vulneraveis a eventos adversos a saude, permitindo,
assim, intervencdes mais direcionadas e especificas (PEREIRA; BORIM; NERI,
2017b).

1.2.1. Fragilidade Fisica

A fragilidade foi, inicialmente, definida como um constructo unidimensional,
caracterizada pela reducao das funcdes fisiologicas, 0 que aumenta a vulnerabilidade
do individuo em responder a situacdes estressoras externas (DENT et al., 2019;
HOOGENDIJK, 2019). Os mecanismos biologicos da fragilidade, no entanto, sao
diferentes daqueles causados pelo envelhecimento. Eles ocorrem quando os multiplos
sistemas fisiologicos declinam, com perda da reserva e da capacidade dos
mecanismos de reparo para manter a homeostase. Desse modo, a fragilidade tem
forte componente biolégico, resultado do dano celular cumulativo ao longo do curso
da vida (XUE, 2011).
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Utilizando-se, também, do conceito de fragilidade biol6gica, Morley et al. (2006)
definiram-na como uma condic&o de pré-incapacidade, decorrente de estressores que
deterioram os sistemas fisioldgicos e que reduzem a capacidade intrinseca do
individuo de realizar suas atividades do cotidiano. Ademais, essas condi¢cdes
estressoras sdo multifatoriais e envolvem diminuigédo de exercicios fisicos, deficiéncia
nutricional, presenca de doencas e baixa socializacdo e atividade mental (MORLEY
et. al, 2006).

O declinio dos sistemas fisiol6gicos, baseado em um ciclo patofisioldgico,
manifesta-se com a perda da capacidade de manter a homeostase e com 0 aumento
da vulnerabilidade em relacdo aos eventos adversos a saude (FRIED et al., 2001,
LANG; MICHEL; ZEKRY, 2009; SIEBER, 2017). Além do mais, esse declinio
caracteriza-se pelo déficit de ativacdo do eixo hipotalamico-pituitario adrenal,
alteragcOes celulares e aumento basal do processo de inflamagéo cronica no idoso
(SIEBER, 2017). Um dos aspectos mais importantes nesse ciclo é a diminuicdo da
massa muscular, que impacta na capacidade do organismo de gerar forca e poténcia
no musculo, diminuindo a capacidade funcional do individuo e retroalimentando o ciclo
de perda da massa muscular. Assim, as premissas da fragilidade fisica sdo delineadas
em um ciclo que corresponde a triade de alteragfes relacionadas ao envelhecimento:
sarcopenia, desregulacdo do sistema neuroendécrino e disfuncdo do sistema
imunolégico (FRIED et al., 2001, 2004; XUE, 2011).

A literatura aponta diferentes formas de avaliacdo e operacionalizacdo dos
critérios fisicos da fragilidade, como a escala clinica de fragilidade, indice FRAIL
(FRAIL Index) e o fenotipo fisico de Fried et al. (2001) (DENT; KOWAL,;
HOOGENDIJK, 2016). O fenotipo fisico foi baseado no ciclo da fragilidade e retrata
desfechos que indicam a degradacdo dos multiplos sistemas fisiol6gicos em resposta
a situacdes de estresse. Os critérios sdo: perda de peso nao intencional no Gltimo ano,
fragueza muscular, exaustdo autorrelatada, baixo nivel de atividade fisica e lentidédo
na marcha. Sendo assim, individuos sdo considerados frageis quando pontuam trés
ou mais desses critérios e pré-frageis quando apresentam um ou dois critérios (FRIED
et al., 2001, 2004; LANG; MICHEL; ZEKRY, 2009). Dessa forma, a fragilidade &
identificada por meio das multiplas manifestacdes da diminui¢cdo da reserva fisioldgica.

Por outro lado, a pré-fragilidade é uma condicéo silenciosa, de modo que as reservas
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sao suficientes para manter a homeostase, mas ndo o sao frente a fatores como
doencas, lesdes, estresse psicologico, entre outros (LANG; MICHEL; ZEKRY, 2009).

A revisdo de Junius-Walker et al. (2018) mostra o predominio dos estudos
clinicos e populacionais que utilizam o fenotipo fisico proposto por Fried et al. (2001)
para operacionalizar a fragilidade (JUNIUS-WALKER et al., 2018). Entretanto,
recentemente, um Guia Internacional de Diretrizes Clinicas para Fragilidade indicou
gue, embora o fendtipo fisico seja um bom instrumento para avaliacao da fragilidade,
h&d a necessidade de complementar a abordagem do idoso, incluindo outras
dimensdes da funcionalidade humana, além da fisica (DENT et al., 2019).

Nesta perspectiva, a OMS desenvolveu um instrumento para o rastreamento
do idoso baseado na avaliacdo da capacidade intrinseca e da capacidade funcional
do individuo em seu contexto ambiental denominado Integrated Care for Older People
(ICOPE). Esse instrumento prevé a avaliacdo de seis aspectos: cognitivo, mobilidade,
déficit nutricional, déficit visual, déficit auditivo e depressdo. O ICOPE permite a
deteccao precoce de um individuo vulneravel e propde estratégias de cuidado primario
para reverter a pré-fragilidade ou prevenir que o idoso se torne fragil (WORLD
HEALTH ORGANIZATION, 2019).

1.2.2. Fragilidade Multidimensional

Em uma perspectiva multidimensional, os pesquisadores tém mostrado a
importancia de se considerar as dimensofes fisica, psicologica e social em uma
abordagem integral da fragilidade. Desse modo, um grupo de especialistas em
gerontologia, em consenso, definiu a abordagem integral da fragilidade como “um
estado dindmico que afeta o individuo em um ou mais dominios da funcionalidade
humana (fisico, psicoldgico e social) e que aumenta o risco de desfechos adversos”
(GOBBENS et al., 2010a, traducdo nossa). Entretanto, as definicbes operacionais
ainda ndo séo consenso na literatura (PEREIRA; BORIM; NERI, 2017a).

A primeira definicdo operacional que incorporou a natureza multidimensional foi
o indice de Fragilidade de Déficits Cumulativos de Rockwood e Mitniski (2007). Esse

marcador é baseado na presenca e quantificagdo de 30 ou mais comorbidades, além
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de sintomas, incapacidade e deficiéncias e aspectos psicossociais que indicam
fragilidade (PEREIRA; BORIM; NERI, 2017b). Além desse, existem varios
instrumentos multidimensionais de fragilidade, como Groningen Frailty Indicator
(DENT; KOWAL; HOOGENDIKJ; 2016), Comprehensive Frailty Assessment
Instrument (CFAI) (DENT; KOWAL; HOOGENDIKJ, 2016; ELST, et al., 2019), Escala
de Fragilidade de Edmonton (ROLFSON et al., 2006) e Indicador de Fragilidade de
Tilburg (GOBBENS et al., 2010b).

Para o presente estudo, o modelo utilizado como referéncia foi o Indicador de
Fragilidade de Tilburg (IFT), que foi desenvolvido a partir do modelo integrado de
fragilidade, o qual propde alguns determinantes dessa condicdo, como as doencas,
os dominios fisico, psicologico e social de funcionalidade e os desfechos adversos a

saude, conforme representado na Figura 1.

Figura 1 - Modelo Integrado da Fragilidade

Determinantes do
curso da vida:
Idade
Educacao
Renc;;a Desfechos
Sexo Fragilidade adversos:
Etnia Doenca(s) fisica Incapacidade
Estado conjugal | . /' N g::::;zaadfsoedrs
Ambiente em que vive ™~ lini Fragilidade | €| Fragilidade > satde
Estilo de vida Declinio na Social Psicolégica
Eventos da vida reserva Morte)
Bioldgicos (incluindo fisiologica) A
genéticos)

Fonte: Adaptado de Gobbens et al. (2010b).

O IFT é subdividido em duas partes: a primeira contempla os determinantes do
curso de vida, conforme mostrado na Figura 1, enquanto a segunda parte informa
sobre a fragilidade total e os trés dominios: fisico, psicoldgico e social. O dominio fisico

do IFT inclui oito questbes sobre saude fisica: autopercepcdo da saude fisica, perda
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de peso né&o intencional, dificuldade para caminhar, dificuldade para manter o
equilibrio, problemas de audicéo, problemas de viséo, perda de forca de preenséo e
cansaco fisico. Ja o dominio psicolégico compreende quatro itens, a saber: cognicéo,
sintomas de ansiedade, depressdo e mecanismos de enfrentamento. Por fim, ha o
dominio social, que inclui trés itens: solid&o (viver sozinho), relagées sociais e suporte
social (GOBBENS et al., 2010b).

Feitas as consideracfes sobre o indicador, € valido ressaltar que o IFT foi
testado e validado em alguns estudos (GOBBENS et al.,, 2012a; GOBBENS; VAN
ASSEN, 2014) e, em um deles, os autores identificaram que cada dominio da
fragilidade teve efeito diferente nos desfechos adversos a saude investigados. Foi
observado que a) a fragilidade fisica impactou na incapacidade funcional, na utilizacéo
de servicos de saude, no contato com profissionais de saude e na qualidade de vida;
b) a fragilidade psicologica explicou os desfechos de cuidado informal e de cuidado
domiciliar; e c) a fragilidade social, por sua vez, ndao afetou nenhum dos eventos
adversos analisados no estudo (GOBBENS et al., 2012a).

Outro estudo avaliou a fragilidade pelo IFT em 484 idosos holandeses, com
meédia de idade de 80 anos, predominantemente mulheres, acompanhados por um
periodo de quatro anos. Os resultados mostraram que os determinantes do curso de
vida, as doencas e a fragilidade integrada explicam a pior qualidade de vida
(GOBBENS; VAN ASSEN, 2014).

De modo analogo, outra pesquisa comparou os dominios da funcionalidade
fisica, psicoldgica e social, utilizando a perspectiva do modelo integrado de fragilidade
entre os estagios da fragilidade do fenétipo de Fried et al. (2001). No entanto, os
resultados mostraram diferencas para os dominios social e psicologico entre os
estagios da fragilidade fisica, mostrando que os idosos frageis apresentam maior
necessidade de suporte e dependéncia familiar no dominio social e maior nivel de
estresse, menor senso de autonomia e menor capacidade de autogestdo no dominio
psicolégico (OP HET VELD et al., 2015).

Metodologicamente, os instrumentos de avaliacdo da fragilidade tém sido
desenvolvidos por meio de rastreio ou sdo baseados em questionarios, medidas de
desempenho, exames laboratoriais ou uma combinacdo desses dados (PEREIRA;

BORIM; NERI, 2017b). Entretanto, ndo existe uma medida padrdo para a avaliagao
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dessa condigdo, visto que estudos de revisdo desses instrumentos mostram varias
definicbes operacionais e auséncia de consenso, o que dificulta a comparacdo dos
resultados entre os estudos (DENT; KOWAL; HOOGENDIJK, 2016; DE VRIES, et al.,
2018). Dessa forma, a compreensao das abordagens fisicas e multidimensionais da
fragilidade torna-se essencial para distinguir os individuos mais vulneraveis aos
desfechos adversos a saude (FALLER et al., 2019; DENT, KOWAL, HOOGENDIJK,
2016).

1.3 Prevaléncia da fragilidade

Existe uma grande variabilidade de dados epidemiol6gicos no mundo sobre a
fragilidade decorrente das diferentes definicbes usadas nas abordagens clinicas e em
pesquisas cientificas sobre o tema (COLLARD et al., 2012). Sob esse viés, um estudo
de revisdo comparou a prevaléncia da fragilidade e demonstrou variacdo de 4% a
59%. Em especial, houve variacédo de 4% a 17% quando foi utilizado o fenaétipo fisico
de fragilidade de Fried et al. (2001). No entanto, quando os estudos utilizaram os
instrumentos multidimensionais para avaliar a fragilidade, a variacdo da prevaléncia
foi de 4,2% a 59% (COLLARD et al., 2012). Além disso, a prevaléncia da fragilidade
também pode variar de acordo com o sexo, condi¢cdo socioecondmica e idade. Faz-
se necessario, portanto, estabelecer consenso na definicdo e na forma de avaliacéo,
visando uma abordagem mais ampla dessa condicao para favorecer acdes de saude,
preventivas e reabilitadoras, mais especificas para cada um dos aspectos
comprometidos.

Uma recente metanalise, conduzida em paises de baixa e média renda,
mostrou que a maioria dos estudos nessa area era proveniente da América Latina e
do Caribe, predominantemente, do Brasil. A idade dos idosos recrutados nos estudos
variou entre 60 e 90 anos. A prevaléncia da fragilidade em 75.133 idosos foi de 17,4%
(IC 95% 14,4-20,7%), enquanto que a prevaléncia da pré-fragilidade em 47.302 idosos
foi de 49,3% (IC 46,0-52,2%). Ademais, essa condicao foi significativamente maior
nas mulheres e nas pessoas com mais idade. Outro resultado relevante deste estudo
€ que a fragilidade e pré-fragilidade foram maiores nos paises de baixa e média renda

guando comparados aos paises de alta renda (SIRIWARDHANA, et al. 2018). Outro
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estudo que avaliou a prevaléncia de fragilidade nos paises latino-americanos, mostrou
gue o intervalo de variacdo foi de 30% a 48% em mulheres e de 21% a 35% nos
homens (ALVARADO et al., 2008). Em que pesem as contradi¢des, € possivel assumir
gue a) a fragilidade € maior nas mulheres; b) aumenta com a idade; e c) maior entre
individuos de menor nivel socioecondbmico (ALVARADO et al, 2008;
SIRIWARDHANA, et al. 2018).

No Brasil, uma pesquisa usando dados do Estudo de Fragilidade em Idosos
Brasileiros (FIBRA) mostrou uma prevaléncia de 11,2% de frageis, 51% de pré-frageis
e 37,7% de néo frageis (SILVA et al., 2016). Para além, dados do Estudo Longitudinal
da Salude dos Idosos Brasileiros (ELSI-Brasil) mostraram que a prevaléncia de
fragilidade, avaliada pelo fendétipo fisico, € de 16,2% entre aqueles com 65 anos ou
mais (ANDRADE et al., 2018).

1.4 Fragilidade e desfechos adversos

A fragilidade é um critério mais robusto em comparacdo com a idade
cronoldgica, para determinar desfechos adversos ao envelhecimento, incluindo
guedas, hospitaliza¢do, incapacidade, institucionalizacdo, morte (FRIED et al., 2001;
SCHUURMANS et al., 2004) e pior qualidade de vida (GOBBENS; VAN ASSEN,
2018). Além disso, a fragilidade pode ser considerada como um estado prévio a
incapacidade funcional (FRIED et al.,, 2001). Essa condicdo, no entanto, ndo é
sindbnimo de comorbidade e incapacidade e deve ser considerada como uma condi¢cao
multidimensional, que inclui fatores associados ao suporte social, ao estilo de vida e
a aspectos socioecondmicos (WOO et al., 2005).

Apesar de ndo ser objeto do presente estudo, € importante destacar que no
contexto atual da pandemia de COVID-19, o isolamento social necessario para
promover o controle da disseminagcdo do virus também pode impactar na saude
destes individuos, reduzindo sua capacidade intrinseca e diferentes dominios da
funcionalidade humana, e consequentemente, tornando-os mais vulneraveis aos
desfechos adversos a saude. Desta forma, € urgente estratégias de saude publica
voltadas para esta populacdo mais vulneravel. Recentemente, Perracini et al. (2021)

conduziram um estudo em uma amostra de 1.482 participantes que vivem em 22
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estados brasileiros e observaram uma reducao significativa da mobilidade dos idosos
desde o inicio da pandemia de COVID-19. Os resultados deste estudo mostraram que
a maior restricdo da mobilidade foi determinada por aspectos sociais, sendo que
mulheres, afro-brasileiros, com idade entre 70 e 79 anos, com menor renda e menor
escolaridade foram aqueles que apresentaram menor mobilidade (PERRACINI et al.,
2021).

1.4.1. Fragilidade e incapacidade funcional

Um dos desfechos adversos mais estudados no envelhecimento € a
incapacidade funcional, a qual € definida, na maioria desses estudos, como a
dificuldade ou a perda da habilidade para realizar as atividades basicas e
instrumentais de vida diaria (ABVD e AIVD, respectivamente). Nos idosos frageis,
essa incapacidade surge de forma gradual e progride ao longo dos anos de forma
lenta até culminar com a morte, sendo que o risco de dependéncia para as atividades
de vida diaria (AVD) aumenta no ultimo ano de vida do individuo (DENT, KOWAL,
HOODENDIJK, 2016). Percentualmente, estudos mostram que a incapacidade para
realizar pelo menos uma ABVD esta presente em, aproximadamente, 30% dos idosos
frageis (WONG et al., 2009), e, pelo menos, 60% deles ndo sdo capazes de realizar
as AIVD (MOREIRA et al., 2016).

E valido observar que a capacidade da fragilidade predizer incapacidade varia
de acordo com a definicdo operacional, o tempo de acompanhamento e o0 evento
observado (MALMSTROM; MILLER; MORLEY, 2014; HARMAND et al., 2017). O
fendtipo fisico de fragilidade € uma das formas mais utilizadas para predizer
incapacidade (HARMAND et al.,, 2017; THOMPSON, et al., 2021). Além disso, 0
fendtipo fisico é capaz de estratificar os idosos em frageis e pré-frageis (WOO,;
LEUNG; MORLEY, 2012) e apresenta alta especificidade, sendo, portanto, capaz de
identificar os idosos robustos (HARMAND et al., 2017).

Uma revisao sistematica com metanalise analisando 32.998 participantes, que
foram acompanhados em média por 30 meses, mostrou que a fragilidade fisica
aumentou o risco de incapacidade para ABVD (HR: 5,3, IC 95% 3,37-8,56) e para
AIVD (HR 3,87, IC 95% 2,29-6,55) quando comparada a auséncia de fragilidade fisica.
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Para esses autores, idosos frageis tém maior risco dependéncia para AVD, que pode
ser prevenida ou minimizada quando esses individuos sdo avaliados e tratados
precocemente (CHANG; CHENG: LIN, 2019).

Os estudos que abordam a fragilidade multidimensional mostram que o0s
dominios fisico, social e psicolégico sdo preditores de incapacidade. Harmand et al.
(2017) conduziram um estudo com 1.278 idosos franceses com média de idade de 74
anos acompanhados ao longo de 12 anos e mostraram maior capacidade da
fragilidade multidimensional, operacionalizada pelo indice de Fragilidade de Déficits
Cumulativos (HR=2,30, 1C95% 1,55-3,42) e pelo IFT (HR=1,49, IC95% 1,06-2,11)
para predizer incapacidade para realizar AVD quando comparada ao fenétipo fisico
(HR=1,43, 1C95% 1,06-2,11). Para esses pesquisadores, a abordagem
multidimensional aumenta o espectro de idosos em situacao de vulnerabilidade.

Em outra perspectiva, a fragilidade € entendida como uma entidade fisica,
enguanto que os dominios psicossociais sdo considerados modificadores ou
mediadores da relacéo entre a fragilidade e os desfechos adversos (HOOGENDIJK et
al., 2016), ou analisados como fatores determinantes da fragilidade fisica (GALE;
WESTBURY; COOPER, 2018). Outros autores consideram 0s recursos sociais como
um construto denominado fragilidade social (MAKIZAKO et al, 2018;
TSUTSUMIMOTO et al., 2018).

A fragilidade social foi definida por um grupo de pesquisadores como agueles
individuos mais restritos ao domicilio e que apresentam poucas relacdes sociais e
operacionalizada pelos seguintes critérios: morar sozinho, sair de casa menos
frequentemente no dltimo ano, ndo visitar amigos ou familiares frequentemente, ndo
falar com alguém todos os dias e ndo se sentir ajudado pelos amigos ou familiares
(MAKIZAKO et al., 2015). O idoso é classificado como pré-fragil social na presenca
de um destes critérios, enquanto que dois ou mais critérios é considerado como fragil
social (MAKIZAKO et al., 2015; TSUTSUMIMOTO et al., 2018). Nesta perspectiva, um
estudo conduzido com 4.304 idosos japoneses, com média de idade de 71,7 anos,
acompanhados por dois anos, encontrou que idosos classificados com frageis sociais
apresentam risco aumentado de incapacidade funcional quando comparados aos
robustos (HR ajustado de 2,21 1C95% 1,42-3,45) (MAKIZAKO et al., 2015). Outro

estudo conduzido com 1.226 idosos japoneses, com média de idade de 70 anos,
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acompanhados por quatro anos mostrou que a fragilidade social aumentou
significativamente o risco de incidéncia de fragilidade fisica (OR=4,47, 1C95% 1,25-
16,06) e de pré-fragilidade fisica (OR=2,84, IC95% 1,53-5,29) (MAKIZAKO et al.,
2018). Sendo assim, esses resultados sugerem a importancia de se compreender a
complexidade das relagbes entre os diferentes tipos de fragilidade e desfechos
adversos a saude.

Nesse sentido, estudos tém mostrado que o impacto da fragilidade na
incapacidade para realizar AVD é um fenbmeno complexo, que envolve mediacdo e
moderacado de condic¢des fisicas, psicologicas e sociais, além de ser influenciado pelo
sexo e idade (DING, KUHA, MUPHY, 2017a; MENG et al., 2018). Para Van der Vorst
et al. (2018), renda suficiente foi um critério moderador na relacdo entre fragilidade
multidimensional e limitacdo nas AVD (VAN DER VORST et al., 2018). Outro estudo
encontrou relacdo indireta entre fragilidade fisica e limitacdo nas AVD, mediada pela
depressao. Quando analisado o efeito de mediac&o de alguns recursos sociais nao foi
observado tal efeito (DING; KUHA; MURPHY, 2017hb).

Os recursos sociais vém sendo mais discutidos nos ultimos anos, incluindo,
principalmente, varidveis como isolamento social, morar sozinho, soliddo e
engajamento social (MEHABI; BELANE, 2020). O isolamento social € um construto
amplo que inclui individuos que tém contato bastante restrito com outras pessoas ou
pouco envolvimento com a vida em comunidade. Para isolamento social, suporte
instrumental (receber de ajuda em caso de necessidade) e emocional (significado do
contato social para o idoso) sao dois constructos que vem sendo mais amplamente
investigados (GALE; WESTBURY; COOPER, 2018; GRENADE; BOLDY, 2008).
Morar sozinho pode ser considerada uma medida objetiva de isolamento social
(GALE; WESTUBURY; COOPER, 2018). Por outro lado, a soliddo € definida como um
sentimento negativo e subjetivo de isolamento e ndo pertencimento, refletindo na
discrepancia entre as relacdes desejadas e as relagdes reais (HUDGHES et al., 2004;
VAN TILBURG, 2020). J4, o engajamento social refere-se as relacfes sociais no
contexto de vida real, como sair com amigos, fazer e receber visitas ou participar de
grupos de recreacao (LEVASSEUR et al., 2011).

Para Berkman (2000), as diferentes trajetorias entre fragilidade e desfechos

adversos a saude sofrem interferéncia dos dominios bioldgicos, psicoldgicos e sociais
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do individuo em seu contexto especifico. Em consonancia com essa afirmacéo, a
literatura mostra que o isolamento social, possivelmente, altera a trajetoria da
fragilidade, tornando os idosos mais vulneraveis aos desfechos negativos a saude
(MEHABI; BELAN, 2020; COURTIN; KNAPP, 2017).

Mulasso, Roppolo e Rablaglietti (2016) analisaram a solid&o, a depresséo e o
isolamento social como moderadores da relacdo entre fragilidade fisica e
incapacidade e encontraram que os idosos frageis, em isolamento social e com
sentimento de solid&do, tinham maior incapacidade quando comparados com aqueles
com menor escore nas escalas que avaliaram solidao e isolamento social. Por outro
lado, Hoogendijk et al. (2014) em um estudo longitudinal em 1.387 idosos mostraram
gue fenotipo fisico de fragilidade foi significativamente associado ao declinio funcional,
mas a interagdo com os fatores psicossociais (suporte social e suporte emocional) nao
modificou a relag&o entre fragilidade e declinio funcional.

O morar sozinho, por sua vez, vem sendo investigado de diferentes formas por
pesquisadores da area. Alguns estudos analisam, entdo, 0 morar sozinho como um
critério que compde a fragilidade social (MAKIZAKO et al., 2015; (MAKIZAKO et al.,
2018), enquanto que outros estudos analisam-no como uma variavel social que
modifica a relacdo entre a fragilidade e a incapacidade funcional (DING; KUHA,
MURPHY, 2017b; MENG et al., 2018). Para Sakurai et al. (2019), outro recurso social
gue interfere nessa relacdo é o tamanho da rede social. Para esses autores, idosos
gue moram sozinhos, mas que contam com suporte e apoio da vizinhanca, podem
manter as AVD. Além disso, esses pesquisadores sugerem que idosos com uma rede
de suporte social mais ampla parecem ter maior oportunidade de sair de casa, manter
a interacdo com outras pessoas e controlar os efeitos adversos da fragilidade. No
sentido oposto, idosos que apresentam pobre rede de suporte social sdo mais
deprimidos e com maior limitacdo para realizar AVD (SAKURAI et al., 2019). No
entanto, ndo ha consenso na literatura sobre essas relacées, e maiores investigacdes
poderdo esclarecer como 0s recursos sociais podem explicar o declinio funcional do
idoso, 0 que pode auxiliar na compreensdo sobre o tipo de cuidado e o suporte

necessario para minimizar os efeitos negativos da fragilidade (VERVER et al., 2019).
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1.4.2. Fragilidade e mortalidade

A mortalidade é um dos desfechos adversos a saude mais investigados pela
comunidade cientifica. Medidas de avaliagdo da fragilidade fornecem importantes
informacgdes clinicas acerca da sobrevida de idosos comunitérios, sendo que
individuos frageis tm menor taxa de sobrevida quando comparados aos robustos. E
relevante destacar que a utilizacdo de modelos padronizados de avaliagcdo como o
fendtipo fisico pode facilitar a comparacéo entre os estudos que avaliam o desfecho
mortalidade (PEREIRA; BORIM; NERI, 2017b). Por outro lado, para além dos fatores
biolégicos, também é necesséario compreender a relacdo de outras dimensdes da
saude na fragilidade, tais como os fatores sociais e psicolégicos (GOBBENS et al.,
2010).

Fried et al. (2004) demonstraram que o fenétipo de fragilidade fisica € capaz de
predizer mortalidade. Recentemente, Thompson et al. (2021) mostraram que 0 risco
de morte em 10 anos em 719 idosos australianos com média de idade de 76 anos era
duas vezes maior entre os idosos frageis quando comparados com o0s idosos
robustos. Para esses pesquisadores, a fragilidade fisica quando combinada com a
sarcopenia mostrou um risco de morte de 3,52 vezes maior se comparada a auséncia
de fragilidade e de sarcopenia. Zuchelli et al. (2018) também evidenciaram aumento
do risco de morte para idosos frageis (HR=2,69, 1C95% 1,22-5,97) e pre-frageis
(HR=2,08; 1C95% 1,15-3,76) quando comparados aos robustos. Crow et al. (2018)
destacaram a importancia dos estagios de fragilidade e pré-fragilidade na predicédo de
mortalidade por todas as causas e por mortalidade cardiovascular. Na mesma direcéo,
a metandlise de Chang e Lin (2015) concluiu que tanto a fragilidade quanto a pré-
fragilidade sao fatores que podem acarretar a morte. Assim, 0 riscoO aumenta
substancialmente & medida que o idoso passa da categoria de robusto para pré-fragil.
Nesta pesquisa, 0s autores demonstraram que o risco de mortalidade sumarizado foi
maior no grupo fragil quando comparado ao grupo pré-fragil (HR sumarizado = 1,478,
IC95% 1,339-1,632) e também quando comparado ao grupo nédo fragil (HR
sumarizado = 2,0, IC95% 1,727- 2,316).

Em funcéo da grande variabilidade de definicdes operacionais da fragilidade,

incluindo a influéncia dos contextos social e ambiental, estudos prévios analisaram a
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fragilidade em uma perspectiva multidimensional como preditor de mortalidade (VAN
DER VORST et al., 2018; HARMAND, et al., 2017). Harmand et al (2017) conduziram
um estudo em 1.278 idosos em trés cidades da Franca, com média de idade de 74
anos, predominantemente mulheres que foram acompanhados por 12 anos. Os
resultados mostraram maior capacidade preditiva de instrumentos multidimensionais
(indice de Fragilidade de Déficits Cumulativos e IFT) na predicdo de mortalidade em
comparacao com o fenoétipo fisico (HARMAND, et al., 2017).

Na contramédo desses resultados, um estudo brasileiro, que investigou a
capacidade da fragilidade avaliada pelo fenétipo fisico e o indice de Fragilidade de
Déficits Cumulativos para predizer mortalidade encontrou que apenas o fenétipo fisico
foi capaz de predizer o desfecho (PEREIRA, et al., 2019). O estudo conduzido em 674
participantes do Estudo FIBRA-Campinas, que foram acompanhados por um periodo
de 6 anos, evidenciou que o risco de mortalidade é maior para os idosos frageis
guando comparados aos néo frageis (HR=10,02; IC95% 4,43-22,74) (PEREIRA et al.
2019).

Outra pesquisa brasileira né&o encontrou associacdo longitudinal entre
fragilidade operacionalizada pelo indice de Fragilidade de Déficits Cumulativos e a
mortalidade (HR=3,02; 1IC95% 0,24-37,64). Neste estudo, 689 idosos do Estudo
FIBRA-Campinas, com média de idade de 72 anos foram acompanhados por 5 anos
(PEREIRA; BORIM; NERI, 2017a). Jotheeswaran et al. (2015) analisaram a
associacao longitudinal entre fragilidade fisica e multidimensional e os desfechos
incapacidade e mortalidade em 13.924 idosos de paises de baixa e média renda
(Cuba, Republica Dominicana, Venezuela, México, Peru, india e China) que foram
acompanhados por um periodo que variou de 2,8 a 5 anos. A metanalise dos dados
de acompanhamento dos sete paises mostrou que o fenétipo fisico de fragilidade e a
fragilidade multidimensional foram associados ao inicio da dependéncia funcional e a
mortalidade. Os resultados mostraram que fendétipo de fragilidade fisica e
multidimensional foram associados a dependéncia funcional, com HR=1,43 (IC95%
1,24-1,64) e HR=1,46 (IC95% 1,27-1,68), respectivamente. A andlise da associacao
longitudinal entre fragilidade fisica e multidimensional e mortalidade também
mostraram resultados semelhantes, com HR=1,51 (IC95% 1,36-1,68) e HR=1,54,

(IC95% 1,39-1,71), respectivamente. Desse modo, esses achados sugerem que a
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variabilidade dos resultados encontrados na literatura se deve as diferencas

metodoldgicas, especialmente, as formas de operacionalizacéo da fragilidade.

1.5. Justificativa

Fragilidade vem crescendo nos dultimos anos com a aceleracdo do
envelhecimento populacional, tornando-se um marcador importante para o cuidado
em saude e para as pesquisas cientificas. Evidéncias mostram que essa condi¢céo
aumenta os riscos de hospitalizagdo, institucionalizacdo e morte, bem como é
considerada um estado de pré-incapacidade (BOUILLON et al., 2013; FRIED et al.,
2001, 2004). No entanto, apesar de se tratar de um processo dinamico, complexo e
multidimensional, pouco se sabe sobre os diferentes dominios da fragilidade e suas
consequéncias negativas nos idosos, em paises em desenvolvimento, como o Brasil.

Tendo em vista o cendrio demografico e epidemiolégico na década do
envelhecimento e a alta prevaléncia da fragilidade e seus desfechos adversos frente
a um novo desafio imposto pela pandemia de COVID-19, e, considerando que mais
de 4 milhdes de idosos vivem sozinhos no Brasil (PNAD/IBGE, 2019) e que o
isolamento social € necessario para conter a disseminacdo do virus, a analise e
compreensao dos aspectos multidimensionais da fragilidade em idosos brasileiros
podera fornecer informacgdes importantes sobre a relacao destas condi¢des na saude
dos idosos.

A compreensao da fragilidade, em uma perspectiva multidimensional, pode
complementar as informac¢des fornecidas pelo fenétipo fisico de fragilidade, o que se
torna imprescindivel para ampliar o olhar para indicadores mais especificos do
envelhecimento e motivar novas linhas de pesquisa. Além disso, a andlise do efeito
mediador de recursos sociais, como rede pessoal e morar sozinho podera melhorar a
compreensao sobre a relacdo entre fragilidade e incapacidade funcional, o que
possibilitara a identificacdo de fatores protetivos para prevenir as repercussdes
funcionais negativas da fragilidade em idosos brasileiros.

Finalmente, vale ressaltar a importancia de investigar a associagao longitudinal
entre fragilidade e desfechos negativos em salde, como incapacidade para AVD e

mortalidade, para direcionar estratégias de prevencdo e de acompanhamento em
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longo prazo que envolva ndo apenas abordagens centradas no individuo, mas
também politicas publicas de envelhecimento saudavel, para evitar, minimizar ou

postergar as consequéncias negativas da fragilidade.
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2 OBJETIVOS

2.1 Objetivo geral

Analisar a fragilidade sob uma perspectiva uni e multidimensional e o seu

impacto na saude de idosos comunitarios ao longo do tempo.

2.2 Objetivos especificos

e Construir um modelo tridimensional para avaliar a fragilidade em idosos
brasileiros, baseado no Indicador de Fragilidade de Tilburg e nas variaveis
disponiveis no Estudo FIBRA-BR, e comparar as dimensdes do modelo criado
com as categorias do fenotipo fisico de fragilidade.

e Testar o papel mediador do viver sozinho e da rede pessoal na relacdo entre
fragilidade fisica e limitagdo para realizar ABVD e AIVD em idosos brasileiros.

e Avaliar se a fragilidade fisica esta associada longitudinalmente com
incapacidade para realizar ABVD e AIVD e mortalidade em uma subamostra

de idosos comunitarios do Estudo FIBRA-Belo Horizonte.
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3 METODOS

Esta pesquisa analisou o banco de dados do Estudo FIBRA-BR, que é um
inquérito multicéntrico e multidisciplinar, conduzido para avaliar as condi¢fes de
fragilidade de idosos comunitarios em 15 cidades das cinco regides brasileiras,
com diferentes indices de Desenvolvimento Humano (IDH). O objetivo principal
do Estudo FIBRA-BR foi investigar a prevaléncia da fragilidade usando os
critérios fisicos do fendtipo de Fried et al. (2001) e seus fatores associados a
dados sociodemograficos, psicossociais, clinicos, cognitivos e variaveis
antropomeétricas, funcionais e de saude fisica e mental. Os participantes foram
selecionados por meio de uma amostra probabilistica, por setores censitarios,
buscando um panorama mais completo de todos os idosos de cada municipio
amostrado. As informac¢des foram organizadas por quatro polos, envolvendo
instituicdes parceiras de ensino e de pesquisa. Para mais detalhes do estudo,
confira em Neri et al. (2013).

E valido destacar que o projeto de pesquisa foi aprovado pelo Comité de
Etica em Pesquisa da UFMG (ETIC 187/07) (ANEXO A) e demais polos
organizadores do estudo. E relevante ressaltar, ainda, que o inquérito nacional
foi conduzido durante os anos de 2008 e 2009. Em 2009-2010, uma subamostra
dos idosos do municipio de Belo Horizonte foi reavaliada e, em 2019, ou seja, 10
anos depois, os 200 idosos foram contatados para nova avaliacao.

Os métodos estdo apresentados conforme os trés objetivos especificos

previamente apresentados, que correspondem aos artigos 1, 2 e 3.

3.1 Artigo 1

O objetivo do primeiro estudo foi construir um modelo tridimensional para
avaliar a fragilidade em idosos brasileiros, baseando-se no Indicador de
Fragilidade de Tilburg e nas variaveis disponiveis no Estudo FIBRA-BR, e
comparar as dimensdes do modelo criado com as categorias do fenétipo fisico
de fragilidade.
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3.1.1 Desenho do Estudo e participantes

Este estudo transversal analisou os dados do Estudo FIBRA-BR,
conduzido no periodo de 2008 a 2009. A amostra inicial era de 6.762 idosos
brasileiros residentes na comunidade. Quatro universidades publicas foram
responsaveis pelo treinamento dos avaliadores, pela coleta e pela analise dos
dados de 15 cidades, escolhidas por conveniéncia. Assim, os participantes de
cada cidade foram selecionados por amostragem probabilistica e foram
estratificados por sexo, densidade populacional de idoso e idade (NERI et al.,
2013).

Os critérios de inclusdo do Estudo FIBRA-BR foram: (1) viver na
comunidade, (2) ter idade igual ou superior a 65 anos, (3) de ambos os sexos, e
(4) ser capaz de deambular com ou sem assisténcia. Os critérios de exclusao
foram: (1) déficit cognitivo, definido como o escore menor que 17 no Miniexame
do Estado Mental (BRUCKI et al., 2003); (2) déficits motores devido a derrame
cerebral; (3) diagnéstico de doenca Parkinson severa ou instavel; (4) doenca
terminal; (5) tratamento atual de cancer; (6) uso permanente ou temporario de
cadeira de rodas; e (7) estar acamado. Para participar desse estudo, os
participantes assinaram um termo de consentimento. Participantes que
apresentavam dados incompletos das variaveis de interesse do estudo foram

excluidos da andlise.
3.1.2. Variaveis
As variaveis analisadas foram: critérios do fenétipo fisico de fragilidade e
as variaveis disponiveis no Estudo FIBRA para a composicdo das dimensfes
fisica, psicoldgica e social do modelo multidimensional, apresentadas a seguir:
e Fenotipo fisico:
Foram usados os cinco critérios do fenaotipo fisico criados por Fried et al.

(2001), os quais séo: (1) perda de peso néo intencional maior do que 4,5% no

ultimo ano ou perda de 10% do peso corporal; (2) exaustdo avaliada por meio de
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duas questbes do Center for Epidemiological Studies-Depression Scale (CES-
D): “Na ultima semana, sentiu que teve que fazer esfor¢o para dar conta de suas
tarefas habituais?” e “Na ultima semana, ndo conseguiu levar adiante as suas
coisas?”. A resposta “na maioria das vezes” ou “sempre”, em pelo menos uma
das questdes, foi considerada como critério positivo para fragilidade; (3) baixo
nivel de atividade fisica medido pelo gasto calérico, avaliado pelo Minnesota
Leisure Time Activity Questionnaire, traduzido e adaptado para o Portugués do
Brasil (LUSTOSA et al., 2011); (4) fragueza muscular avaliada por meio do teste
de forca de preenséo manual, medido pelo dinamémetro JAMAR®: e (5) lentiddo
da marcha, avaliada pelo tempo gasto para percorrer em velocidade usual uma
distancia de 4,6 metros. Dessa forma, idosos com trés ou mais critérios foram
classificados como frageis; aqueles com um ou dois critérios foram classificados
como preé-frageis e os que ndo tinham nem um critério foram considerados ndo
frageis (FRIED et al., 2001).

e Modelo de fragilidade multidimensional

O modelo de fragilidade multidimensional proposto para este estudo inclui
as dimensoes fisica, social e psicologica da fragilidade, o qual € baseado no IFT
(GOBBENS et al., 2010) e nos modelos da fragilidade multidimensional (VAN
OOSTROM et al.,, 2017; OP HET VELD et al., 2015). Além do mais, as
dimensbes sdo compostas pelas variaveis que estavam disponiveis no Estudo
FIBRA e que representavam as dimensdes da abordagem integrativa do IFT.

As variaveis que compuseram a dimensao fisica foram: déficit auditivo,
déficit visual, incontinéncia urinaria, incontinéncia fecal e desordem do sono,
todas categorizadas como “sim” ou “n&do”. A autopercepcao de saude foi avaliada
pela pergunta: “Em geral, como vocé diria que a sua saude é”? As opcbes de
resposta “regular”, “ruim” e “muito ruim” foram categorizadas em pobre
autopercepcdo de saude, enquanto que “excelente”, “muito bom” e “bom”
indicaram boa autopercepcao de saude.

A dimensao social incluiu critérios que analisaram rede pessoal e suporte
social, tais como morar sozinho (sim ou nao), ter alguém que possa ajudar em

caso de necessidade (sim ou nao) e fazer visitas (nunca/parou de fazer ou ainda
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faz) e receber visitantes (nunca/parou de receber ou ainda recebi). A dimenséao
psicoldgica, por sua vez, foi composta pela presenca de sintomas depressivos,
autoeficécia para evitar quedas, sentimento de tristeza e problemas de memodria.
Para a avaliacdo dos sintomas depressivos, foi utilizada a versao brasileira do
Geriatric Depression Scale with 15 items (GDS-15) (ALMEIDA; ALMEIDA, 1999).
Um escore igual ou superior a 6 € indicativo da presenca de sintomas
depressivos. Para avaliar a autoeficacia para evitar quedas durante a realizacao
de atividades de vida diaria, foi utilizada a versdo brasileira da Falls Efficacy
Scale-Internacional (FES-I Brasil) (CAMARGOS et al., 2010). Participantes com
escore igual ou superior a 23 foram classificados como tendo alta preocupacéo
com quedas (DELBAERE et al., 2010). Por fim, o sentimento de tristeza durante
os Ultimos 12 meses e problemas de memadria em curto e em longo prazo, foram
avaliados por autorrelato com opcdes de resposta (sim ou n&do). O modelo

proposto encontra-se representado na figura 2, a seguir.

Figura 2 - Modelo Multidimensional de Fragilidade

4 . 3
Fisico:

Pobre auto percepcéo de
salde
Déficit visual
Déficit auditivo
Incontinéncia urinaria
Incontinéncia fecal
Desordem do sono
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Social: _ Psicolégico: )
M inh Sintomas depressivos
i orar isrozm 0 (GDS-15 =6)
N&o ter alguém que possa Preocupacio com
ajudar em caso de quedas (FES-I Brazil =
necessidade. 23)
N&o visitar outras pessoas Sentimento de tristeza
N&o receber visitas Problemas de memédria
. J
\, vy
o

Fonte: Adaptado de Venturini et al. (2021).

3.1.3 Anélise estatistica

Os dados foram descritos por meio de distribuicdo de frequéncia para as
variaveis categéricas e medidas de tendéncia central e variabilidade para as

variaveis numéricas. Primeiro, o teste qui-quadrado de Pearson foi utilizado para
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analisar as associacdes entre cada variavel do modelo de fragilidade
multidimensional e as categorias do fendtipo fisico. Em seguida, analise fatorial
com o método de componentes principais e rotacdo varimax foi usada para
analisar o modelo de fragilidade multidimensional proposto a fim de determinar
a composicao das dimensdes fisica, social e psicologica.

Para avaliar a adequacédo do modelo final, foram usados a medida de
Kaiser-Meyer-Olkin (KMO) e o teste de esfericidade de Bartlett. Desse modo,
varidveis com carga fatorial menor do que 0,40 ou com carga alta em dois
fatores, simultaneamente, foram excluidos do modelo (HAIR et al., 1995). Apés
a andlise fatorial, os escores das dimensdes foram obtidos. A pontuagéo de cada
uma das dimensdes correspondeu a soma de itens considerados positivos e
variou de acordo com o numero de itens que permaneceu no fator (dimenséo)
apos a analise. Ponto de corte ndo foi proposto para henhuma das dimensdes
Ou mesmo para o escore total.

Para comparar os escores compostos de cada dimensdo com as
categorias do fenatipo fisico (nao fragil, pré-fragil e fragil), foi utilizada a analise
de variancia (ANOVA) com post hoc de Tukey para comparagdes multiplas. O
programa estatistico SPSS 21.0 foi usado para realizar todas as analises, e o

nivel de significancia considerado foi 5%.
3.2 Artigo 2

O artigo 2 teve como objetivo testar o papel mediador do viver sozinho e
da rede pessoal na relacéo entre fragilidade fisica e limitacédo para realizar ABVD

e AlVD em idosos brasileiros.

3.2.1 Desenho do estudo e participantes

Para esta pesquisa, foram utilizados os dados do Estudo FIBRA-BR. O
desenho e os seus critérios de elegibilidade ja foram descritos previamente para
o artigo 1, item 3.1.1.
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3.2.2 Variaveis

A variavel independente deste estudo foi a fragilidade fisica avaliada pelo
fenotipo de fragilidade criado por Fried et al. (2001). Os critérios que compde
este fendtipo foram descritos anteriormente para o artigo 1 (item 3.1.2). Neste
estudo, idosos classificados como frageis (presenca de trés ou mais critérios) e
pré-frageis (presenca de um ou dois critérios) foram considerados vulneraveis,
enquanto que aqueles com zero critério foram considerados robustos.

As variaveis dependentes do estudo foram as ABVD e AIVD avaliadas,
respectivamente, pela versdo brasileira do indice de Katz (LINO et al., 2008) e
pela Escala de Lawton-Brody (LAWTON; BRODY, 1969).

O indice de Katz foi usado para avaliar a dependéncia ou independéncia
para realizar seis fungbes essenciais: alimentacdo, continéncia, banho,
transferéncia, uso do vaso sanitario e vestuario. A classificacdo foi, entao,
baseada no escore total que varia de 0 (independéncia) a 6 (dependéncia total).
Ja a Escala de Lawton-Brody avalia a dependéncia ou independéncia para os
seguintes itens: (1) habilidade de usar o telefone; (2) uso de transporte publico
ou privado; (3) capacidade para fazer compras; (4) preparo de comida; (5)
realizacao de tarefas domésticas; (6) manejo da medicacao; e (7) administracao
do dinheiro. A partir desses critérios, as seguintes respostas foram consideradas:
(1) dependente, (2) necessita de ajuda, e (3) independente. Como resultado, o
escore total variou de 7 a 21, sendo que 0s menores escores indicam maior grau
de dependéncia funcional.

Como variaveis mediadoras, foram considerados o morar sozinho e arede
pessoal. A primeira variavel foi avaliada pela seguinte pergunta: “Vocé mora
sozinho?”, com as opgdes de resposta “sim” ou “ndo”. Para compor a variavel
rede pessoal, foram considerados trés critérios baseados no modelo conceitual
de Berkman et al. (2000): um critério representando suporte social instrumental
e dois critérios representando o engajamento social, os quais foram: (1) tem
alguém que pode ajudar em caso de necessidade, (2) consegue fazer visitas e
(3) consegue receber visitas. Essas variaveis foram construidas com base nas
seguintes questbes: “Vocé tem alguém que possa ajudar em caso de

necessidade?”, “Vocé visita outras pessoas?” e “Vocé recebe visitas?”. Para
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cada questdo, os participantes responderam “sim” ou “n&do”, e foi atribuido 0
(zero) para a resposta ndo e 1 (um) para a resposta sim. Finalmente, o escore
total para cada participante variou de 0 (zero) a 3, sendo que escores menores
indicaram rede pessoal deficitaria.

As variaveis de ajuste foram sexo, idade e autorrelato de diagndstico
médico de depressdo. O ultimo foi baseado na resposta para a questao: “No
ultimo ano, algum médico ja disse que vocé tem depressao?”, sendo as opgdes

de resposta “sim” ou “nao”.

3.2.3 Andlise estatistica

As variaveis categoricas foram descritas por meio de frequéncia e
porcentagem, enquanto as variaveis numéricas por meio de medidas de
tendéncia central, posicdo e variabilidade. Para a andlise do efeito mediador,
foram usados modelos de regressdo linear, estimados pelo método de
bootstrapping, por meio do procedimento de SOBEL (PREACHER; HAYES,
2004). A vantagem deste método € que nao ha dependéncia do pressuposto de
normalidade dos dados.

Em seguida, foram testados, separadamente, os efeitos mediadores das
variaveis morar sozinho e rede pessoal. A Ultima € um escore composto pela
soma das respostas positivas para auséncia de quem possa ajudar 0s
participantes e auséncia de capacidade para fazer e receber visitas.

Para testar a mediacéo e o efeito dos caminhos a, b e c, apresentados na
Figura 3 (adiante), foram realizadas as seguintes regressbes (PREACHER,;
HAYES, 2004):
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Figura 3 — Regressfes para andlise do efeito de mediacéo

M =i +aX +e,. (1)
Y =i, +c'X+e,. (2)
Y = i;+cX+bM+ e;. (3

Fonte: Preacher e Hayes (2004).

M é a variavel mediadora (morar sozinho ou rede pessoal), X, a variavel
independente (fragilidade fisica) e Y, a variavel dependente (ABVD ou AIVD).
Além disso, foram estimados os intervalos de confianca de 95% (IC95%) pelo
método de bootstrapping para o efeito indireto ou efeito mediador, representado

pelo produto dos caminhos a e b (a x b) (Figura 3).

Figura 3 - Modelo de Mediacao: X: variavel independente: fragilidade
fisica (robusto ou vulneravel); M: variavel mediadora (viver sozinho e rede
pessoal); Y: variaveis dependentes (atividades basicas e instrumentais de

vida diaria— ABVD e AIVD)

Variaveis
/ mediadoras (M) \
(a) (b)
/ Efeito Direto (c) \
Fragilidade fisica ABVD e AIVD (Y)
X) >

Fonte: Adaptado de Mehabi e Béland (2020).
Conforme descrito por Zhao et al. (2010), foram considerados os
seguintes critérios para classificar o efeito mediador:

1. Mediacdo complementar: se o efeito indireto (a x b) e o efeito direto (c)

forem significativos e na mesma direcéo.
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2. Mediacdo competitiva: quando o efeito indireto (a x b) e o efeito direto (c)
forem significativos e em dire¢cdes opostas.

3. Mediacéao apenas com efeito indireto: quando o efeito indireto (a x b) for
significativo e o efeito direto (c) néo for significativo.

4. Sem mediacdo, apenas efeito direto: quando o efeito indireto (a x b) nédo
for significativo, apenas o efeito direto (c) for significativo.

5. Sem efeito e sem mediagao: quando tanto o efeito indireto (a x b) quanto
o direto (c) ndo forem significativos.

Todos os modelos foram ajustados por sexo, idade e autorrelato de
diagnéstico meédico de depressdo com duas analises distintas: uma
considerando como variavel dependente as ABVD e outra as AIVD. Em todas as
andlises foi adotado nivel de significancia de 5% e foi utilizado o software

estatistico SPSS versao 21.0.

3.3 Artigo 3

O objetivo do artigo 3 foi investigar a associa¢cdo longitudinal entre
fragilidade fisica, incapacidade para realizar as ABVD e AIVD e mortalidade em
idosos comunitarios do Estudo FIBRA, da cidade de Belo Horizonte, Minas
Gerais, em um periodo de 10 anos.

3.3.1 Desenho do estudo e participantes

Este € um estudo observacional longitudinal derivado do Estudo da
Fragilidade em ldosos Brasileiros (FIBRA), que analisou uma subamostra de 200
idosos do municipio de Belo Horizonte. Essa subamostra foi reavaliada em 2009,
mantendo a representatividade dentro dos setores censitarios amostrados no
estudo original (SILVA et al., 2012).

Nesta pesquisa, a linha de base considerada foi o ano de 2009 (momento
1) e, em 2019 (momento 2), os 200 idosos foram contatados para nova
avaliacdo. Aqueles que aceitaram participar responderam a um guestionario por

entrevista telefonica. Entretanto, os idosos cujos numeros telefénicos néo
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existiam ou que ndo responderam apds quatro tentativas de chamadas feitas em
dias e horérios variados foram entrevistados no domicilio. Estas entrevistas
foram realizadas apds a concordancia do idoso ou do familiar em receber o
pesquisador.

Foram consideradas ndo elegiveis as seguintes situacfes: telefones
inexistentes ou fora de servico; linhas que ndo responderam a quatro tentativas
de chamadas feitas em dias e horarios variados, incluindo sabados e periodos
noturnos; e casos em que os idosos ou familiares n&do residiam mais no endereco
registrado no arquivo do Estudo FIBRA.

O Estudo FIBRA-Belo Horizonte recebeu aprovacdo do Comité de Etica
em Pesquisa da Universidade Federal de Minas Gerais (numero ETIC 187/07),
e o presente estudo foi submetido e aprovado como um adendo ao projeto
original.

A composicdo da amostra deste estudo encontra-se representada na

figura abaixo.
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Figura 4 - Composicado da amostra para o estudo de associacao
longitudinal entre fragilidade fisica e desfechos adversos - Estudo Fibra
Belo Horizonte (MG), Brasil

Idosos avaliados em domicilio no Estudo
FIBRA — Belo Horizonte (2008) (n=609)

V

Idosos reavaliados em 2009 (n=200)

v

Idosos contatados em 2019 (n=200)

Idosos nao encontrados no
—_—> domicilio (n=61)

Idosos reavaliados em 2019 (n=139)

Idosos com 6bito confirmado / \ Idosos avaliados quanto a

(n=37) dependéncia ou independéncia para
realizar ABVD e AIVD (n=102)

Fonte: Dados Estudo FIBRA-Belo Horizonte

3.3.2 Variaveis

A variavel independente deste estudo foi a fragilidade fisica avaliada pelo
fendtipo fisico de fragilidade proposto por Fried et al. (2001). Os critérios que
compdem este fenotipo foram previamente descritos para o artigo 1 (item 3.1.2).
Para o presente estudo, a classificacdo do fenétipo fisico foi recodificada em
vulneraveis (frageis e pré-frageis) e robustos (néo frageis).

Como variaveis dependentes, foram consideradas a incapacidade
funcional para realizar ABVD e AIVD e a mortalidade. Para a avaliagdo da
primeira, foram consideradas as medidas de dependéncia e independéncia para
ABVD e AIVD nos dois momentos (2009 e 2019), avaliadas pela versao brasileira
do indice de Katz (LINO et al., 2008) e pela Escala de Lawton & Brody (LAWTON;
BRODY, 1969), respectivamente. Dessa forma, tanto para ABVD quanto para
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AIVD, a incapacidade funcional foi definida pelo autorrelato de ter qualquer
dificuldade (pequena ou grande) ou ser incapaz de realizar, pelo menos, uma
das atividades contempladas nas escalas. Para a variavel mortalidade,
considerou-se a informacdo e a confirmacdo do ano de 6bito do idoso pelos
familiares e/ou responséaveis. Assim, a variavel foi categorizada em “sim” ou
‘ndao”, e o ano de falecimento foi computado para fins do calculo de
sobrevivéncia. Além disso, as variaveis idade, sexo e autorrelato de diagndstico
meédico de depresséo, avaliadas no momento 1, foram consideradas para fins de

ajuste.

3.3.3 Analise estatistica

A andlise descritiva foi realizada para a caracterizacdo da amostra por
meio de distribuicdo de frequéncias para as variaveis categoricas e medida de
tendéncia central e variabilidade para a varidvel numérica. Ademais, a
associacao longitudinal entre fragilidade e incapacidade para realizar ABVD e
AIVD foi analisada por meio de modelos de regresséao de equacéo de estimacgao
generalizada (Generalized Estimating Equations—GEE), cujos resultados sé&o
apresentados como Odds Ratio (OR) e IC de 95% (DIGGLE et al., 2002). Para
a estrutura de correlacéo no modelo, foi utilizada a simetria composta, que supde
a existéncia de correlacdo igual para todos os individuos.

Para investigar a associacdo longitudinal entre fragilidade fisica e
mortalidade foi utilizado o modelo de riscos proporcionais de Cox, que fornece o
Hazard Ratio (HR) e IC 95%. As curvas de sobrevivéncia de idosos vulneraveis
e robustos foram comparadas pelo teste de Logrank. Em seguida, a andlise de
residuos de Schoenfeld foi usada para verificar a proporcionalidade dos riscos,
e as Curvas de Kaplan-Meier foram utilizadas para descrever a sobrevivéncia
em funcéo da fragilidade fisica. Todas as analises foram ajustadas para idade,
sexo e autorrelato de diagnostico médico de depressdo. Os dados foram
analisados pelo software estatistico R e adotou-se um nivel de significancia de
5%.
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4.1 Artigo 1 — A multidimensional approach to frailty compared with physical

phenotype in older Brazilian adults: data from the FIBRA-BR study
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Abstract

Background: Frailty is a predictor of negative health outcomes in older adults. The physical frailty phenotype is an
often used form for its operationalization. Some authors have pointed out limitations regarding the
unidimensionality of the physical phenotype, introducing other dimensions in the approach to frailty. This study
aimed to create a multidimensional model to evaluate frailty in older Brazilian adults and to compare the
dimensions of the model created among the categories of the physical frailty phenotype.

Methods: A cross-sectional study was conducted using data from 3569 participants (73.7 £ 6.6 years) from a
multicenter and multidisciplinary survey (FIBRA-BR). A three-dimensional model was developed: physical dimension
(poor self-rated health, visicn impairment, hearing impairment, urinary incontinence, fecal incontinence, and
sleeping disorder), sodial dimension (living alone, not having someone who could help when needed, not visiting
others, and not receiving visitors), and psychological dimension (depressive symptoms, concern about falls, feelings
of sadness, and memory problems). The five criteria of the phenotype created by Fried and colleagues were used
to evaluate the physical frailty phenotype. The proposed multidimensional frailty model was analyzed using factorial
analysis. Pearson's chi-square test was used to analyze the associations between each variable of the
multidimensional frailty model and the physical phenotype categories. Analysis of variance compared the
multidimensional dimensions scores among the three categories of the physical frailty phenotype.
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Results: The factorial analysis confirmed a model with three factors, composed of 12 variables, which explained
386% of the variability of the model data. The self-rated health variable was transferred to the psychological
dimension and living alone variable to the physical dimension. The vision impairment and hearing impairment
variables were dropped from the physical dimension. The variables significantly associated with the physical
phenotype were self-rated health, urinary incontinence, visiting others, receiving visitors, depressive symptoms,
concern about falls, feelings of sadness, and memory problems. A statistically significant difference in mean scores
for physical, social, and psychological dimensions among three physical phenotype categories was observed (p < 0001).

Condusions: These results confirm the applicability of our frailty model and suggest the need for a multidimensional
approach to providing appropriate and comprehensive care for older adults.

Background

Frailty is a condition that has broadly been investigated
in geriatrics and gerontology fields in the last decades.
Although there are important conceptual variations,
frailty has been commonly defined as reduced physio-
logical reserves and diminished resistance capacities of
the human body in response to stressful internal or ex-
ternal situations [1]. Based on that definition, Fried and
colleagues (2001) proposed a phenotype for frailty using
the physical criteria of the Cardiovascular Health Study
[2]. According to this phenotype, individuals with three
or more of the following criteria are considered frail: un-
intentional weight loss, self-reported exhaustion, low
physical activity level, muscle weakness, and slow walk-
ing speed. Those with one or two criteria are considered
pre-frail. Although the physical phenotype has standard-
ized the measurement, there is still great variability in
the results across studies [3].

On the other hand, other researchers have adopted
a multidimensional approach to evaluate frailty. Some
studies have demonstrated the importance of consid-
ering both psychological and social dimensions be-
yond physical criteria [4-6]. A group of Dutch and
North American experts developed an integrative
definition of frailty as a dynamic state that affects the
individual in one or more functioning domains (phys-
ical, psychalogical, and social), which increases the
risk of adverse health outcomes [4]. Notably, frailty
has been found to be a more robust indicator than
chronological age for some negative outcomes related
to aging, such as institutionalization, falls,
hospitalization, mortality [2, 7], and low quality of life
[8], and it has been also considered to be a state that
precedes functional disability [7].

There are several multidimensional instruments
available for assessing frailty in the literature, such as the
Frailty Index [9], Tilburg Frailty Indicator [8, 10],
Groningen Frailty Indicator [11], Comprehensive Frailty
Assessment Instrument (CFAI) [11, 12], and Edmonton
Frailty Scale [13]. The Frailty Index or Accumulated

Deficit Index developed by Rockwood and Mitnitski was
the first proposed instrument that incorporated the
multidimensional nature in the operational definition of
frailty [10]. Afterward, the Tilburg Frailty Indicator was
proposed to identify the three functioning domains (so-
cial, psychological, and physical) [4]. Recently, the Inter-
national Clinical Practice Guidelines for Physical Frailty
indicated the physical phenotype as a good instrument
for classifying the frailty stage but pointed out the need
to complement information from other human function-
ing domains, including social, psychological, and phys-
ical parameters [14].

Corroborating this discussion, systematic review on
the prevalence of frailty in community-dwelling older
adults based on 21 cohorts involving 61,500 participants
found that the reported prevalence rates differed sub-
stantially between the included studies, ranging from 4
to 59.1%. According to the authors, this finding is
strongly related to the diversity of frailty conceptualiza-
tions. Using physical criteria, the prevalence ranged from
4 to 17%. On the other hand, studies that used broad
definitions of frailty incorporating physical, psycho-
logical, and/or social dimensions of frailty found preva-
lence rates from 4.2 to 59.1% [15]. Similarly, a recent
systematic review on the prevalence of frailty in Latin
American and Caribbean countries showed a large vari-
ation of prevalence, with rates ranging from 7.7 to 42.6%
[16]. In Brazil, a recent study comparing the prevalence
of frailty using the physical phenotype and the Tilburg
Frailty Indicator among older users of primary health
care found frailty prevalence of 23.5 and 35.8%, respect-
ively [17].

Although frailty is a dynamic and multidimensional
condition, most studies usually use physical criteria to
evaluate frailty [11]. On the other hand, an approach
by integrating health, functioning, social involvement,
and well-being [9, 18] is appropriate and quite im-
portant in clinical settings. Nevertheless, few previous
studies have taken a multidimensional approach to
frailty in Brazil [17, 19, 20].
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The Frailty in Brazilian Older People Study (FIBRA-
BR) analyzed community-dwelling older adults using the
physical phenotype as a theoretical framework, which
improved the understanding of frailty in Brazil. How-
ever, a multidimensional approach could broaden the
knowledge by including other indicators related to aging
and thereby initiate new areas of research. Therefore,
the objectives of the present study were to create a
three-dimensional model to assess frailty in older Brazil-
ian adults based on the Tilburg Frailty Indicator [4] and
variables available in the FIBRA-BR study database and
to compare the dimensions of the model created
between the categories of the physical frailty phenotype.

Methods

Study design and participants

This cross-sectional study used data from the Frailty in
Brazilian Older People Study (FIBRA-BR), a multidiscip-
linary and multicenter survey about frailty in a sample of
6762 Brazilian community-dwelling older adults con-
ducted between 2009 and 2010. Four public universities
were responsible for training, data collection, and data
storage in four groups of Brazilian cities. The 15 cities
were chosen based on convenience. Participants in each
city were selected using probabilistic sampling methods
and stratified by sex and age. Methodological details of
the sampling are available elsewhere [21].

Inclusion criteria for the FIBRA-BR study were as fol-
lows: (1) living in the community, (2) age 65years or
older, (3) both sexes, and (4) ability to ambulate with or
without assistance or walking-devices. The exclusion cri-
teria were: (1) cognitive impairment defined as a score
less than 17 on the Mini-Mental State Examination [22],
(2) motor impairments and aphasia due to stroke, (3)
diagnosis of severe or unstable Parkinson's disease, (4)
terminal illness, (5) current cancer treatment, (6) tem-
porary or permanent use of a wheelchair, and (7) being
bedridden. In addition, participants with incomplete data
on the multidimensional frailty dimensions were ex-
cluded from the analytical sample. This study was con-
ducted in strict adherence with the principles of the
Declaration of Helsinki. The research ethics committee
of the Federal University of Minas Gerais approved the
study protocol (ETIC 187/07). All participants signed an
informed consent form in advance of their participation.

Variables

Physical phenotype

In this study, we used the five criteria of the physical
phenotype created by Fried and colleagues [2] . The cri-
teria include (1) unintentional weight loss of more than
4.5 kg during the past year or loss of 10% of total body
weight; (2) self-reported exhaustion evaluated by two
questions from the Center for Epidemiological Studies-
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Depression Scale (CES-D): “How often in the last
week did you feel that everything you did was an ef-
fort?” and “How often in the last week did you feel
that you could not get going?”. Answering “always” or
“most of the time” to one of the questions was con-
sidered positive for this criterion; (3) low physical ac-
tivity level measured by caloric expenditure using the
Minnesota Leisure Time Activities Questionnaire,
which was translated and adapted into Brazilian Por-
tuguese [23]; (4) weak handgrip strength measured by
the JAMAR® dynamometer; and (5) slow walking
speed indicated by time spent to walk a distance of
4.6m at a self-selected pace. Participants were classi-
fied as frail if they presented three or more criteria,
pre-frail if they presented one or two criteria, and
non-frail if they presented none of the criteria [2].

Multidimensional frailty model

The multidimensional frailty model proposed by this
study comprised physical, social, and psychological di-
mensions of frailty based on the Tilburg Frailty Indicator
[4] and adapted multidimensional frailty models [6, 18].
The dimensions were composed of the variables avail-
able in the FIBRA-BR study database in order to repre-
sent each dimension of the integrative approach of the
Tilburg Frailty Indicator.

Physical dimension

The physical criteria comprised the following self-
reported variables: hearing impairment, vision impair-
ment, urinary incontinence, fecal incontinence, and
sleeping disorder (yes or no). Self-rated health was eval-
uated by asking “In general, how would you say your
health is?”. The response options regular, poor, and very
poor indicated poor self-rated health, and excellent, very
good, and good indicated good self-rated health.

Social dimension

The social dimension included questions about the so-
cial support network and social connectedness. The self-
reported variables were living alone (yes or no), having
someone who could help when needed (yes or no), visit-
ing others (still does or never/not anymore), and receiv-
ing visitors (still does or never/not anymore).

Psychological dimension

The psychological dimension of frailty was measured in
terms of depressive symptoms evaluated using the Bra-
zilian version of the Geriatric Depression Scale with 15
items (GDS-15) [24], with a score of six or higher sug-
gesting the presence of depressive symptoms [25]. The
concern about falls when performing daily activities was
evaluated using the Brazilian version of the Falls Efficacy
Scale-International (FES-I Brazil) [26], with a score of
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23 or higher indicating high concern about falls [27].
Self-reported feelings of sadness during the past 12
months and short-term and long-term memory prob-
lems were also used (yes or no). Our multidimensional
frailty model is presented in Fig. la.

Statistical analysis

Frequency distributions for categorical variables and
measures of central tendency and variability for numer-
ical variables were used for descriptive analyses. First,
Pearson’s chi-square test was used to analyze the associ-
ations between each variable of the multidimensional
frailty model and the physical phenotype categaries. The
multidimensional frailty model was analyzed using a fac-
torial analysis with the principal component method and
varimax rotation in the variables that were used to meas-
ure the physical, social, and psychological dimensions.
The Kaiser-Meyer-Olkin (KMO) measure and Bartlett's
sphericity test were used to assess the adequacy of the
final model. Variables with factorial loadings lower than
0.40 or simultaneously high loadings in two factors were
excluded [28]. Subsequently, the scores in each dimen-
sion were summed. The score for each dimension corre-
sponded to the sum of the items considered positive,
and varied according to the number of items that
remained in the factor (dimension) after the factorial
analysis (Fig. 1b). No cutoff points were proposed for
any dimension or a total score. These composite scores
on each dimension were compared among physical
phenotype categories (non-frail, pre-frail, and frail) using
analysis of variance (ANOWVA) with Tukey post hoc test
for multiple comparisons. The SPSS 21.0 statistical pack-
age was used to perform all the analyses, and the statis-
tical significance level was set at 5%.

Results

Participants’ characteristics

Of the 6762 older adults enrolled in the FIBRA-BR
study, 3569 participants (56%) had data on all relevant
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items used in this study and therefore composed our
analytical sample. Their mean age was 73.7 (+ 6.6) years;
66.3% were female, 48.4% were married or living with a
partner, 34.5% were widowed, 6.4% were divorced, and
10.7% were single. Their mean years of schooling were
4.8 (£ 4.7) years, and household income was USD 389.3
(+ 548.4) per month. Other characteristics of the study
participants are presented in Table 1.

Of the 3569 participants of the present study, 68%
(2441) had data on all five physical frailty criteria. Of
these 2441 participants, 993 (40.7%) were non-frail, 1247
(51.1%) were pre-frail, and 201 (8.2%) were frail. The fre-
quency distribution of the physical frailty criteria for
these older adults was muscle weakness (28%), slow
walking speed (27%), low physical activity level (20%),
self-reported exhaustion (20%), and unintentional weight
loss (17%).

Multidimensional frailty model

Table 2 presents the associations between physical
phenotype and the variables of the physical dimension of
the proposed multidimensional frailty model. There
were significant associations between self-rated health
and the physical phenotype (p<0.001) and between
urinary incontinence and the physical phenotype (p<
0.001). The proportions of poor self-rated health and
urinary incontinence significantly increased as the frailty
level in the physical phenotype increased.

Regarding social dimension, there were significant as-
sociations between the physical phenotype and both vis-
iting others (p <0.001) and receiving visitors (p = 0.001).
The proportion of participants who did not visit others
or receive visitors increased as the frailty level in the
physical phenotype increased (Table 3).

Table 4 shows the associations between physical
phenotype and the variables of the psychalogical dimen-
sion of the proposed multidimensional frailty model. All
variables were significantly associated with the physical
phenotype (p £0.001) The proportions of older adults

-
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Fig. 1 a Proposed multidimensional frailty model; b Final multidimensional frailty model after factorial analysis: physical dimension (mnge: 0-4);
social dimension (range 0-3); psychological dimension (range 0-5). Source: Adapted from the Tilburg Frailty Indicator (Gobbens et al, 2010). Note:
GD5-15 = Geriatric Depression Scale with 15 items; FES Brazil = Brazilian version of the Falls Efficacy Scale-International
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Table 1 Characteristics of the study participants. The Frailty in Brazilian Older People Study (FIBRA-BR), 2005-2010 (N=3569)

Participants (N= 3569)

Variables n (%)

Sex {women) 2367 (663)
Age (years), mean (50) 73.7 (66)
Schooling (years), mean (50) 48 +47
Household income {(U5D), mean (S0) 3893+ 5484
Married or living with partner 1726 {484)
Widow/widower 1231 (345)
Divorced 229 (54)
Single 380 (107
Self-rated health (poor) 1773 {498)
Hearing impairment (yes) 930 {26.1)
Vision impaiment (yes) 3109 (87.1)
Urinary incontinence (yes) 821 (23.1)
Fecal incontinence (yes) 182 (5.1)
Sleeping disorder (yes) 1598 {45.2)
Living alone (yes) 404 (127
Having someone who could help when needed (no) 376 (10.7)
Visiting others (never/not anymare) 999 (28.1)
Receiving visitors (never/not anymore) 237 (6.7)
Depressive symptoms (GD5-15 score > 8§ 2621 (736)
Concern about falls (FESH Brazil score 2 23) 1984 {560)
Feelings of sadness (yes) 1613 (454)
Memaory problems (yes) 1855 (524)

n number, 50 standard deviation, USD American dollar

with depressive symptoms, high concern about falls, and
feelings of sadness increased as the frailty level in the
physical phenotype increased. On the other hand, those
who were pre-frail or frail were equally likely to report
memory problems (55%).

The results of the factorial analysis revealed a three-
factor solution comprised of 12 variables. The final
model was highly suitable based on KMO and Bartlett's
sphericity test statistics (Table 5). The number of latent
variables that remained in the study after the factorial
analysis explained 38.6% of the variability of the model
data. The vision impairment and hearing impairment
variables were dropped from the physical dimension be-
cause the factorial loadings were lower than 0.40. The
factorial analysis results were similar to the proposed
multidimensional frailty model, except regarding self-
rated health (physical dimension) and living alone (social
dimension) (Fig. 1). The self-rated health variable was
transferred after factorial analysis to the psychological
dimension and the living alone variable to the physical
dimension.

Comparisons between multidimenstional frailty model
and physical phenotype

The comparisons of the mean scores of three dimen-
sions of the multidimensional frailty model (obtained
after factorial analysis) among the physical pheno-
type categories (non-frail, pre-frail, and frail) are
shown in Table 6. The ANOVA results showed a
statistically significant difference in mean scores for
physical, social, and psychological dimensions among
three physical phenotype categories (p<0.001). For
all dimensions, the mean score increased as the
frailty level in the physical phenotype increased. The
Tukey post hoc test revealed that there was a signifi-
cant difference in mean scores for the physical di-
mension between non-frail and pre-frail (p =0.008)
and between non-frail and frail (p =0.002), but not
between pre-frail and frail (p=0201). Moreover,
there was a significant difference in mean scores for
social and psychological dimensions between non-
frail and pre-frail, non-frail and frail, and pre-frail
and frail (p < 0.001).
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Table 2 Associations between the variables of the physical
dimension of the proposed multidimensional frailty model and
the physical phenotype categorigs. The Frailty in Brazilian Older
People Study (FIBRA-BR), 2009-2010
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Table 3 Associations between the variables of the social
dimension of the proposed multidimensional frailty model and
the physical phenctype categories. The Frailty in Brazilian Older
People Study (FIBRA-BR), 2008-2010

Physical Physical phenotype categories
dimension oot Prefrail Frail pvalue
n (%) n (%) n (%)

Seff-rated health
Good 616 (62.0) 5% (47.5) 76 (378) 0.001
Paor 377 (380) 649 (52.1) 125 (622)
Total 953 1245 201

Hearing impairment
No 762 (76.7) 916 (735) 153 (76.1) 0,190
Yes B1(233) 331 (265) 48 (239)
Total 993 147 201

Vision impairment
Mo 128 (129) 153 (123) 24 M9 0.E80
Yes 865 (87.1) 1094 {87.7) 177 (88.1)
Total 953 147 201

Urinary incontinence
No 8 (834) 944 (75.8) 133 (66.2) <0001
Yes 165 (16.5) 302 (243) 68 (338)
Tol %53 1246 201

Fecal incontinence
Mo %61 (96.8) 1184 (9500 191 (95.0) Q109
Yes 32 (33 62 (50) 10 (5.0}
Total 993 1246 201

Sleeping disorder
Mo 548 (55.7) 689 (55.5) 106 (52.7) 0.735
Yes 436 (443) 552 (445) 95 (473)
Total 84 1241 201

n number

Discussion

The purpose of this study was to explore the frailty data
in a model composed of three dimensions (physical, so-
cial, and psychological) and comparing these dimensions
among the frailty categories of the physical phenotype
proposed by Fried and colleagues [2] using a large sam-
ple of older Brazilian adults. Our final model was com-
posed of the following variables: urinary incontinence,
fecal incontinence, sleeping disorder, and living alone
(physical dimension); not having someone who could
help when needed, not visiting others, and not receiving
visitors (social dimension); poor self-rated health, de-
pressive symptoms, concern about falls, feelings of sad-
ness, and memory problems (psychological dimension).
In addition, we found that the three dimensions of our
multidimensional model are mostly capable to discrim-
inate among non-frail, pre-frail, and frail older adults.

Sodal dimension

Physical phenotype categories

Mon-frail Pre-frail Frail pvalue
n (%) n (%) n (%)
Living akone
Na 700 B89) 4B B6Z) 160 (36.0) o182
Yes B7 {11.1) 152 (138) 26 {14.0)
Total JET 1100 186
Hawing someone whao could help when nesded
Yes B30 {B93) 1082 (87.9) 181 (90.0) 0460
Na 105 (107} 149 (121} 20 {10.0)
Total 985 1231 201
Visiting athers
Still does 796 ©02) 917 (735) 112 (55.7) = 0001
Mever/not anymane 197 (198) 330 26.5) ED (44.3)
Total 993 1247 201
Receiving visitors
Still does 948 @55) 1169 (93.7) 175 (88.4) ooat
Mever/not anymane 45 @5 78 $3) 23{11.4)
Total 993 1247 201

n number

Table 4 Associations between the variables of the
psychological dimension of the proposed multidimensional
frailty model and the physical phenotype categorias. The Frailty
in Brazilizan Older People Study (FIBRA-BR), 20092010

Psycholo gical Physical phenoty pe categories
dimension Nonfrail Prefrail Frail p-value
n (%) n (%) (%)

Depressive symptoms {GD%-15)
Less than & 417 (420 341 (273) 47 (234) aoan
& or higher 576 {S8.0) 906 (72.7) 154 (76.6)
Total 993 1247 20

Concemn about falls (FES-| Brazil)
Less than 23 597 (60.4) 537 (433) 51 (258) = 0001
23 or higher 392 (39.6) 74 (56.7) 147 (74.3)
Total QB9 1241 198

Feelings of sadness
Na 677 (683 656 (524) 97 (483) = 0001
Yes 315 (31.8) 591 {474} 104 (51.7)
Tatal o992 1247 20

Memary problems
Na 558 (563) 559 (45.0) 90 (45.3) ool
Yes 434 (438) 682 (55.0) 109 (548}
Tatal o992 1241 199

n number, GDS- 15 genatric depression scale with 15 items, FES falls
efficacy scale-intemational
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Table 5 Factorial analysis results of 12 variables comprising the three dimensions of the multidimensional frailty model The Frailty

in Brazilian Older People Study (FIBRA-BR), 2009-2010

Variables Factor 1 Factor 2 Factor 3
Physical Social Psychological

Self-rated health 0.563

Urinary incontinence Q459

Fecal incontinence 0471

Sleeping disorder 0512

Living alane 0512

Having someone who could help when needed 0429

Visiting others 0891

Receiving visitors 0.0

Depressive symptoms 0426

Concern about falls 0481

Feelings of sadness 0579

Memory problems 0.568

Kaiser-Meyer-Olkin (KMO) measure 78z

Bartlett’s sphericity test < 0001

Variance explained 3R

Specifically, we observed that frailty scores in the three
dimensions increased as the frailty level in the physical
phenotype increased. Also, we observed that self-rated
health, urinary incontinence, visiing others, receiving
visitors, depressive symptoms, concern about falls, feel-
ings of sadness, and memory problems were significantly
associated with the physical phenotype.

Our findings suggest the value of considering other
criteria, such as social and psychological in addition to
physical criteria in studies on frailty. The multiple com-
parisons of dimensions scores of the multidimensional

frailty model among the physical phenotype categories

(non-frail, pre-frail, and frail) revealed differences in all
dimensions, with one exception. We found that there
was not a statistically significant difference in the phys-
ical dimension score between pre-frail and frail older
adults. This result demonstrates that it is difficult to dis-
tinguish between these two physical phenotype categor-
ies categorized by the presence of one to two or by three
or more frailty criteria. It also reinforces the previous
findings that the transition between pre-frailty and frailty
is very common [29, 30].

Many studies have demonstrated a need for a holistic
perspective in the management of frail older adults [8].

Table 6 Comparison of the dimensions scores of the multidimensional frailty model among the physical phenotype categories. The

Frailty in Brazilian Older People Study (FIBRA-BR), 2005-2010

Physical phenotype n Mean Standard deviation 95% CI for mean Min Max p-value
Factor 1: Physical dimension
Narnfrail 780 0.76 074 0.71-082 0.00 400 <000
Pre-frail 1054 087 079 0.83-052 0.00 400
Frail 186 058 085 086-1.10 0.00 400
Factor 2: Social Dimension
Norrail S85 035 059 031-039 0.00 3.00 <00m
Pre-frail 1231 045 067 041-049 0.00 3.00
Frail 201 0.66 074 0.55-0.76 0.00 3.00
Factor 3: Psychological Dimension
Norrail oB87 2n 133 202-219 0.00 5.00 <00m
Pre-frail 1233 284 138 277-292 0.00 5.00
Frail 196 3.2 1.25 3.05-340 0.00 3.00

n number, (I confidence interval, Min minimum value, Max maximum value
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These studies also showed that several frail older adults
change their categories when the classification criteria
changed from a physical to a multidimensional approach
and that this creates problems for providing appropriate
care and delays the diagnosis of frailty [6, 31]. Thus,
using the variables of the dimensions of our model
might help to identify more precisely and early the older
adults’ frailty.

Regarding individual variables of physical dimension
defined after factorial analysis (urinary incontinence,
fecal incontinence, sleeping disorder, and living alone),
only urinary incontinence was associated with physical
phenotype and was more prevalent as the frailty level in
the physical phenotype increased. These results suggest
a dose-response relationship and indicate the import-
ance of identifying and proposing preventive actions to
help control urinary incontinence. Notably, the low per-
centage of self-reported urinary incontinence in our
study (23.1%) might be explained by the older adults’
misinterpretation who do not consider any involuntary
urine loss as urinary incontinence. In addition, older
adults tend to deny that they have this health problem
due to embarrassment [32].

In disagreement with the model initially proposed
from the literature review (Fig. 1a), in the present study,
the variable living alone was placed in the physical do-
main after factorial analysis (Fig. 1b). Moreover, a low
percentage of participants reported living alone (about
13%), and this variable was not significantly associated
with the physical frailty phenotype. Unlike the present
study, Op Het Veld et al. (2015) showed that frail older
adults according to physical phenotype were more likely
to live alone than those in the other two categories. This
divergence between studies might somewhat be ex-
plained by Brazilian family arrangements, which are
characterized by financial interdependence in families
[33]. Thus, regardless of the frailty level, few older adults
live alone in Brazil.

Previous studies showed that the living alone variable
was related to the sodal network and social connected-
ness [18, 34, 35]. On the other hand, literature also re-
ports older adults who live alone might have physical
problems that limit their mobility and keep them house-
bound, which tends to exacerbate their physical prob-
lems [36]. Further, living alone might be related to
personal strategies and everyday lifestyle adaptations
intended to compensate for functional losses, and it
might indicate functional decline caused by loss of
physiological reserves, decreased physical fitness, and
consequent physical frailty [37]. Thus, living alone is also
related to the physical dimension, as we found in the
present study.

The variables visiting others, receiving visitors, and
having someone who could help when needed have
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composed the social dimension of our multidimensional
frailty model. The network of social support (making
and receiving visits) decreased as the frailty level in the
physical phenotype increased. These results corroborate
other studies showing the association between physical
frailty eriteria and the size of social support network [1,
18, 36]. Unlike the present study, other authors found
no difference between the social dimension and frailty
categories [10, 12, 18]. For example, Op Het Veld et al.
(2015) found no difference in the social support network
among the three categories of physical phenotype, al-
though frail older adults became more family dependent
as they lose other types of social support. These studies
evaluated the social support network as a family
dependent, locally integrated, neighborhood-focused and
private [18], loneliness [12], and having someone close
to the older adults [10], whereas the present study evalu-
ated as the self-report of visiting and receiving visits.

The community-dwelling older Brazilian adults with
low income and without the support of public policies
present a limited social support network, besides the
family [25]. The older Brazlian adults habitually wvisit
others as an important social activity, and physical frailty
decreases their ability to do so. Older adults with rela-
tively large social networks apparently have more oppor-
tunities to go out to socialize, interact with others, and
control the adverse effects of frailty [30]. A previous
study showed that older adults with weak or small social
support networks were relatively depressed and had lim-
ited regular activities [33]. A Dutch study found that the
loss of relationships, social support (visits), and other as-
pects of the social dimension of the frailty integrated
model were associated with low quality of life [38].
Therefore, promoting social activities and involvement
might help to prevent social vulnerability and avoid its
negative consequences [39].

Statistically significant associations were found be-
tween all variables of the psychological dimension and
the physical phenotype. Thus, poor self-rated health, de-
pressive symptoms, concern about falls, feelings of sad-
ness, and memory problems could complement the
physical phenotype proposed by Fried and colleagues
[2]. These results might help to guide programs to pro-
tect older adults and reduce psychological frailty and its
consequences. In line with our findings, previous studies
showed a higher proportion of participants with depres-
sive symptoms evaluated by the GDS-15 [40] and high
concern about falls [41] measured with the FES-I among
frail older adults compared to non-frail older adults.

Self-rated health is an indicator of health in aging, re-
gardless of the frailty level [18]. The integrated frailty
model proposed by Gobbens and colleagues (2010) in-
cludes self-rated health in the physical dimension [4].
However, we found that self-rated health was a better fit
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in the psychological than the physical dimension. This
result might reflect subjective well-being that includes
individuals’ considerations of non-physical health as-
pects, such as life satisfaction or general happiness. In
addition, self-rated health might be influenced by feel-
ings about functioning and/or autonomy rather than dis-
ease and illness [42]. From this perspective, health and
well-being could be a psychological dimension, as our
study found.

This study has some limitations. First, a great number
of participants enrolled in the FIBRA-BR study were ex-
cluded from the analyses due to missing data, which
could interfere in the inference ability of our study. Sec-
ond, other variables such as loneliness, network size,
contact frequency, and emotional support were not in-
vestigated in the FIBRA-BR study. Therefore, future
studies should include these variables to provide further
insight into multidimensional approaches for frailty in
low-and-middle-income countries, such as Brazil. Lastly,
due to the eligibility criteria of the FIBRA-BR study, our
results cannot be generalized for older adults with
greater functional or cognitive decline. On the other
hand, the current study presents some strengths that
should be highlighted This study was conducted with a
large sample of older adults of both sexes from various
Brazilian cities with different human development in-
dexes, which enhances the generalization of our findings.
The variables included in our model are easily obtained
in clinical practice. Thus, our multidimensional frailty
model has the potential to be used in this setting. Lastly,
the adoption of standardized procedures, extensive train-
ing of the field personal, and face-to-face interviews at
older adults’ homes contributed to the high quality of
data collected.

Conclusions

This study confirmed the adequacy of a proposed multi-
dimensional frailty model, which moderately explained
the variance of the variables selected to evaluate frailty.
The self-rated health, urinary incontinence, visiting
others, receiving visitors, depressive symptoms, concern
about falls, feelings of sadness, and memory problems
were significantly associated with the physical pheno-
type. Furthermore, we observed significant differences in
mean scores of physical, social, and psychological di-
mensions among the physical phenotype categories, indi-
cating that our multidimensional frailty model is able to
discriminate among non-frail, pre-frail, and frail older
adults according to the classification proposed by Fried
and colleagues [2]. Our results suggest the need for a
multidimensional approach to provide complete care for
older adults at different frailty levels and to progress
further in research on frailty in Brazil.
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4.2. Artigo 2 - Can social resources explain the limitations in the activities of
daily living of older adults classified by the phenotype of physical frailty? *

* Artigo submetido ao periédico Journal of Applied Gerontology e ja passou por uma

primeira revisao.
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Abstract

Objective: To investigate the mediating roles of living alone and personal network in
relationship between physical frailty and limitations in activities of daily living (ADL)
among older adults.

Methods: 2,271 individuals (265yrs) were classified as vulnerable (pre-frail or frail) or
robust. The mediating variables were living alone and personal network. Katz Index
and Lawton-Brody scale were used to assess ADL. The mediating effects were
analyzed with linear regression, using the bootstrapping method.

Results: The mediation analysis showed a significant mediating effect of living alone
(B=0.011; 95%CI=0.004; 0.018) and personal network (3=0.005; 95%CI1=0.001; 0.010)
on relationship between physical frailty and BADL limitations. The values of the
mediation effects of living alone and personal network on relationship between physical
frailty and IADL limitations were [=-0.074 (95%CI=-0.101; -0.046) and [3=-0.044
(95%CI=-0.076; -0.020), respectively.

Discussion: Physically vulnerable older adults who live alone and have a worse

personal network were more dependent in both ADL.

Keywords: activities of daily living; physical frailty; health; older adults; personal

network
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INTRODUCTION

Frailty is a geriatric condition whose prevalence increases with advancing age.
Its occurrence is related to a decline in the function of multiple physiological systems
in the face of external stressful situations, compromising the body’s ability to restore
homeostasis (Dent et al., 2016; Fried et al., 2001). It is a dynamic condition, which
means an individual can transition through the different stages of severity of frailty
(Hoogendijk et al., 2019). This dynamic nature brings to the condition of frailty, when
detected early, a potential for prevention of further decline or general restoration of
health, which can minimize its impact (Dent et al., 2016).

The prevalence of frailty varies between 4.0% and 59.1% among older adults,
depending on the definition adopted (Collard et al., 2012). The physical phenotype
proposed by Fried et al. (2001) has been the most frequently used classification (Dent
et al., 2016; Hoogendijk et al., 2019) and is considered a strong predictor of adverse
health outcomes such as disability, hospitalization, worse quality of life, and death
(Ding et al., 2017; Fried et al., 2004).

Frailty and disability are different conditions, although they can occur
simultaneously. Disability refers to the difficulty, loss of skills, or need for help to
perform activities of daily living (ADL), which comprise everyday activities that allow a
person to live autonomously and integrated with the environment, fulfilling the expected
social roles (Costenoble et al., 2021). ADL can be divided according to their difficulty
and complexity into basic and instrumental (Provencher et al., 2017). Basic activities
of daily living (BADL) include the physiological and self-maintenance needs necessary
to stay alive, while instrumental activities of daily living (IADL) comprise tasks that

require high-level skills needed to live independently in the community (Costenoble et
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al., 2021). The literature shows that a limitation in performing at least one BADL is
present in approximately 30% of frail older adults (Wong et al., 2010) and almost 60%
of individuals in this group have difficulty in performing IADL (Fried et al., 2001).

Some studies have identified factors that explain or modify the relationship
between physical frailty and functional disability (Hoogendijk et at., 2014; Hoogendijk
et al., 2016; Mehrabi & Béland, 2020). This relationship is complex, involving mediation
and moderation of physical, psychological, and social factors, which are influenced by
covariates such as sex, age (Ding et al., 2017; Meng et al., 2016; Mussalo et al., 2016),
and depression (Ding et al., 2017). Thus, the mediator or moderator is an intermediate
variable in the relationship between predictor and outcome, which informs how, why,
and when two variables are associated (Jaccard & Jacob, 2009).

Different pathways of frailty to adverse health outcomes can also be explained
by psychological and social variables (Bergman et al., 2004; Berkman et al., 2000).
Social networks can impact health through social support, social influence, and social
engagement, among others. Social support can be analyzed from different
perspectives. Instrumental social support is characterized by assistance to perform
ADL, while emotional support is related to the value attributed to the support received.
Social engagement refers to social relationships in the context of real life, such as
going out with friends, making and receiving visits, or participating in recreation groups.

Social resources have been more discussed in recent years, mainly regarding
variables such as social isolation, living alone, and loneliness (Kelly et al., 2017,
Mehrabi & Bélan, 2020). Social isolation is a broad construct that includes individuals
who have very limited contact with other people or little involvement with community

life. Social isolation involves instrumental support (receiving help in case of need) and
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emotional support (meaning of social contact for older adults) (Gale et al., 2018). Living
alone is considered an objective measure of social isolation (Gale et al., 2018). On the
other hand, loneliness is defined as a negative and subjective feeling of isolation and
not belonging, reflecting a discrepancy between desired and real relationships (Van
Tillburg, 2020).

In Brazil, individuals aged 60 or over comprise 13% of the population and it is
estimated that this demographic segment will reach 33.7% in 2060 (Neumann & Albert,
2018). The proportion of older adults living alone in the country was 15.3% in 2013
(IBGE, 2016). Recently, Negrini et al. (2018) showed that older Brazilians who live
alone are more dependent on IADL. Using available scientific evidence, we built a
model based on the assumption that physical frailty is a precursor to limitations in ADL;
moreover, we hypothesized that the variables related to social resources may partially
explain the association between physical frailty and limitation in ADL. Thus, our
objective was to test the mediating role of living alone and of the personal network in
the relationship between physical frailty and limitations in BADL and IADL among older

Brazilians.

METHODS
Study design and participants

The present research was a cross-sectional observational study that used data
from the Frailty in Brazilian Older People (FIBRA-BR) study. The FIBRA-BR is a
population-based multicenter and multidisciplinary study that specifically assessed
physical frailty among 6,762 community-dwelling older Brazilians between 2008 and

2009. Four public higher education institutions were responsible for interviewer
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training, data collection, and data storage. The 17 total cities from all five Brazilian
geographical regions with diverse human development indexes were chosen based on
convenience. In each city, individuals aged 65 or over were selected by probabilistic
sampling and were stratified by sex, age, and older adults’ population density, based
on the 2000 Brazilian Demographic Census (Neri et al., 2013; Vieira et al., 2013). The
study received approval from the Research Ethics Committees of the four institutions
involved in the FIBRA-BR study and all participants provided informed consent before
their participation.

Inclusion criteria for the FIBRA-BR study were: (1) living in the community; (2)
men and women aged 65 years or older; and (3) ability to walk with or without
assistance. Exclusion criteria were: (1) cognitive impairment defined as a score less
than 17 on the Mini-Mental State Examination (Brucki et al., 2003); (2) motor
impairments and aphasia due to stroke; (3) severe sensory deficits that could hamper
communication; (4) Parkinson’s disease in an advanced stage or with unstable
symptoms; (5) presence of terminal illness; (6) current cancer treatment; (7) temporary

or permanent use of a wheelchair; and (8) being bedridden.

Variables

Independent variable

Physical frailty: The five criteria of the physical frailty phenotype are: (1) unintentional
weight loss of more than 4.5 kg during the past year or loss of 10% of total body weight;
(2) self-reported exhaustion measured by responses to two questions from the Center
for Epidemiological Studies-Depression scale (CES-D): “How often in the last week did

you feel that everything you did was an effort?” and “How often in the last week did
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you feel that you could not get going?” Answering “always” or “most of the time” to one
of the questions was considered positive for this criterion; (3) low physical activity level
measured by caloric expenditure using the Minnesota Leisure Time Activities
Questionnaire, which was translated and adapted into Brazilian Portuguese (Lustosa
et al., 2011); (4) weak handgrip strength measured by the JAMAR® dynamometer; and
(5) slow walking speed indicated by time spent to walk a distance of 4.6 m at a self-
selected pace. Older adults who met three or more of these criteria were classified as
“frail,” those who met one or two criteria were considered as “pre-frail,” and those
exhibiting none of the criteria were considered to be “non-frail” (Fried et al., 2001). The
physical frailty variable was then recoded into two categories: vulnerable (pre-frail or
frail) and robust (non-frail).

Possible mediating variables

Living alone: This variable was determined based on the participants’ answer to the
question, “Do you live alone?” with response options of “yes” or “no.”

Personal network: To create the personal network variable, three criteria based on
Bergman et al. (2004) conceptual model were considered: one criterion representing
instrumental social support and two criteria representing social engagement. The
following factors were assessed: Whether the participant (1) has someone who can
help in cases of need, (2) makes visits, and (3) receives visitors. This variable was
constructed based on responses to the following questions: “Do you have someone
who can help you when needed?,” “Do you visit other people’s homes?,” and “Do you
receive visitors?”. Each question was answered by selecting “yes” or “no.” Scores of 0

were assigned for “no,” while scores of 1 were assigned for “yes.” Thus, the total score
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for each participant ranged from O to 3, with lower scores indicating a worse personal
network.

Dependent variables

Activities of Daily Living: The Brazilian version of the Katz Index was used to evaluate
the BADL (Lino et al., 2008), whereas the Lawton-Brody Instrumental Activities of Daily
Living Scale was used to evaluate the IADL (Lawton & Brody 1969). The Katz Index
assesses an individual’s dependence or independence concerning six essential
functions: feeding, continence, bathing, transferring, toileting, and dressing. The
classifications are based on a total score ranging from O (independence) to 6 (total
dependence). The Lawton-Brody Instrumental Activities of Daily Living Scale assesses
dependence or independence for the following items: (1) the ability to use the
telephone; (2) using public or private transportation; (3) doing shopping; (4) preparing
food; (5) performing household chores; (6) taking medication; and (7) managing
money. The following answers were used for each item: (1) dependent, (2) needs
assistance, and (3) independent. Total scores range from 7 to 21, with lower scores
indicating a greater degree of functional dependence.

Adjustment variables

Sex, age, and self-reported depression were used as adjustment variables. Self-
reported depression was determined based on the participant’s answer to the question,
‘In the past year, has any physician ever said that you have depression?” with

response options “yes” or “no.”

Data analysis
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Categorical variables were presented as absolute frequency and percentage,
and numerical variables as measures of central tendency, position, and variability. To
analyze mediating effects, beta coefficients from linear regression models were
obtained, estimated by the bootstrapping method with the SOBEL procedure (Preacher
& Hayes, 2004). The advantage of this approach is that there is no dependence on the
assumption of data normality. The mediating effects of the variables living alone and
personal network were tested separately. To test the mediation and the effect of paths
a, b, and c, regressions were performed, with M being the mediating variable (living
alone or personal network), X being the independent variable (physical frailty), and Y
being the dependent variable (BADL or IADL). In addition, 95% confidence intervals
(95% CI) were estimated using the bootstrapping method for the indirect or mediating
effect, represented by the product of paths a and b (a x b) shown in Figure 1.

To assess the mediating effect, the classification by Zhao et al. (2010) was used:
(1) Complementary mediation: if the indirect effect (a x b) and the direct effect (c) are
significant and in the same direction; (2) Competitive mediation: when the indirect
effect (a x b) and the direct effect (c) are significant and in opposite directions; (3)
Mediation with indirect effect only: when the indirect effect (a x b) is significant and the
direct effect (c) is not significant; (4) No mediation, only direct effect: when the indirect
effect (a x b) is not significant and only the direct effect (c) is significant; and (5) No
effect and no mediation: when both the indirect effect (a x b) and the direct effect (c)
are not significant. All models were adjusted for sex, age, and self-reported depression
and two independent analyses were carried out: one considering BADL as the
dependent variable and the other IADL as the dependent variable. Statistical analyses

were performed using the SPSS software, version 21.0, with a significance level of .05.
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[Insert Figure 1 near here]

RESULTS

Of the 6,762 participants enrolled in FIBRA-BR, 4,491 did not have complete
information on one or more variables of interest in the present study and were therefore
excluded. Our final sample consisted of 2,271 older adults, with an average age of
73.2 (£6.3) years; most were female (64.4%). In the analyzed sample, 63.8% were
physically vulnerable (54.9% pre-frail and 8.9% frail) and 36.2% were robust. On the
date the information was collected, 20.6% lived alone and 67.9% of participants
reported that all three criteria of the personal network used in the study were preserved.
Regarding BADL, 87.4% of the sample did not have partial or total dependence for
these activities. For IADL, partial or total limitations were found for 36.2% of the
sample. Detailed variable descriptions are shown in Table 1.

[Insert Table 1 near here]

The results of the models comparing robust older adults (non-frail) with the
physically vulnerable older adults (pre-frail or frail) for the dependent variable BADL
and mediating variables living alone and personal network showed that physical frailty
explained the limitations in BADL, even in the presence of living alone ($=0.058;
p<.001) and the personal network ($=0.063; p<.001). The 95% CI using the
bootstrapping method demonstrated an indirect effect of living alone on the relationship
between physical frailty and limitations in BADL. The mediating effect value was
B=0.011 (95%CI=0.004; 0.018). Likewise, the mediation analysis of the personal
network variable showed a significant indirect effect (=0.005; 95%CI1=0.001; 0.010).

The mediation effect of both the living alone and the personal network variables
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occurred in the same direction as the direct effect, indicating complementary
mediation. The results showed that older adults with physical frailty have greater
limitations in BADL, which can be partially explained by the variables living alone and
worse personal network. Detailed results from the mediation analysis are shown in
Table 2.

[Insert Table 2 near here]

In relation to the models comparing robust older adults (non-frail) with physically
vulnerable older adults (pre-frail or frail) with the mediation variables living alone and
personal network and dependent variable IADL, the results showed a significant direct
effect of physical frailty on IADL both in presence of the mediator living alone (3=-
0.863; p<.001) and in presence of the personal network (3=-0.899; p<.001). The values
of the mediation effects of living alone ($=-0.074; 95%CI=-0.101; -0.046) and the
personal network (B=-0.044; 95%CI=-0.076; -0.020) were in the same direction as the
direct effect, indicating a complementary mediation effect. The results showed that
living alone and having a worse personal network partially explained the limitations in
IADL found in older adults with physical frailty. Detailed results from the mediation

analysis are shown in Table 3.

[Insert Table 3 near here]

DISCUSSION
This study analyzed the mediating effects of living alone and personal network
on the relationship between physical frailty and limitations in BADL and IADL. Data

were examined from older adults in Brazil, most of whom were women, vulnerable,
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lived with spouses or other family members, had three criteria for their personal
network preserved, were independent for BADL, and were partially dependent for
IADL. Our results showed that physical frailty directly influenced limitations in both
BADL and IADL and that the relationship between these variables was also mediated
by living alone and personal network. These results showed that physically vulnerable
older adults who live alone or have a worse personal network were more dependent in
ADL. These results corroborate findings from Henning-Smith et al. (2018), which
demonstrated that disability is context-dependent; therefore, social resources and the
environment affect the individual’s health.

Regarding living alone, studies have shown that the type of living arrangement
has an impact on functional capacity (Chiu, 2019; Henning-Smith et al., 2018; Kim et
al., 2015). The living arrangement represents the social environment where older
adults receive formal and informal care. Chiu (2019) showed, in a longitudinal study,
that older adults who live with a spouse or children have a longer life expectancy free
of disability in comparison to those who live alone. This author suggests that older
adults who live alone do not have social resources to maintain their independence,
such as the support offered by a spouse or children. Other variables that can explain
the mediating effect of living alone are family income (Henning-Smith et al., 2018) and
satisfaction with life (Kim et al., 2015). Older adults who live alone have lower income,
which may increase the risk of developing limitations in ADL (Henning-Smith et al.,
2018). Regarding life satisfaction, older adults living alone have lower levels of life
satisfaction than those living with spouses or partners, which can affect their autonomy

to maintain their functional independence (Kim et al., 2015).
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Regarding the role of living arrangements, living alone has a moderate-to-high
association with fear of falling (Simsek et al., 2019). Older adults living alone may
become less confident in their physical abilities to perform their day-to-day activities,
which in turn may result in the adoption of detrimental behaviors for functioning (e.qg.,
activity restriction), leading to a vicious cycle of physical deconditioning, decreased
postural control, loss of muscle strength, and functional decline (Simsek et al., 2019).
Recently, Moreira et al. (2017) showed an association between fear of falling and
limitations in ADL in older Brazilians with and without diabetes mellitus.

To assess the personal network, we considered three variables that were
collected in the FIBRA-BR study (2008-2009): having someone who can help in case
of need and social engagement by making and receiving visits. A possible explanation
of how or why the personal network affects the relationship between frailty and
limitations in ADL found in the present study is related to the proximity of social
resources (Levasseur et al., 2013), social engagement (Fujita et al., 2006), and health
behaviors (Watt et al. 2014). Levasseur et al. (2011) showed that social relationships
are impacted by the resources available in the neighborhood close to older adults,
which can increase social participation and reduce functional disability. Furthermore,
a study of trajectories (growth curve) of perceived disability in older adults showed that
social engagement delayed perceived disability over a 4-year follow-up (Kelley-Moore
et al., 2006).

In Brazil, making and receiving visits are common social practices among older
adults. Thus, itis possible that older adults with a smaller personal network stop leaving
the house to make visits or stop receiving visitors, which reduces their level of physical

activity, social engagement (Fujita et al., 2006), and motivation to maintain their ADL
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such as using the phone, shopping, or preparing a meal. Corroborating these findings,
Chen et al. (2014) showed that less engagement in social activities was significantly
associated with frailty and pre-frailty in older Taiwanese adults with OR of 2.39
(95%CI=1.50-3.82) and 1.24 (95%CI=1.04-1.48), respectively. In contrast, De Labra
et al. (2018) found no association between social resources and frailty in a study
conducted with 749 Spanish older adults. The difference in the variables’
operationalization, the research design, and the cultural aspects of the studied
populations may explain the divergent results between studies.

Regarding health behaviors, physical inactivity, poor diet, smoking, and high
alcohol consumption are associated with increased risk of disability in older adults
(Dent et al., 2019; Ong et al., 2016), which can also explain the mediating role of both
living alone and the personal network found in the present study. Older adults with a
larger network of close friends are more physically active than those with a smaller
network of close friends, and being active is considered a predictor of independence
in ADL (Shah et al., 2012). The quality of social support is another aspect that can
influence functional performance (Hoodejenjik et al., 2016). In addition, marital status
is related to health behaviors, with separated, divorced, and widowed older adults
having a higher consumption of alcohol and rate of smoking than those living with their
spouse/partner (Watt et al., 2014).

Few studies have analyzed the interaction effects of social resources on the
relationship between physical frailty and limitations in ADL (Mehrabi & Bélan, 2020;
Sakurai et al., 2019), and these showed conceptual and methodological differences,
which make comparisons difficult. The literature shows that psychosocial variables

seem to moderate the relationship between frailty and health outcomes (Dent et al.,
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2015; Hoodenjik et al., 2014; Mehrabi & Béland, 2020) and that social isolation possibly
alters the paths of frailty, making older adults more vulnerable to negative health
outcomes (Courtin & Knapp, 2017; Mehrabi & Béland, 2020). Mulasso et al. (2016)
analyzed loneliness, depression, and social isolation as moderators of the relationship
between frailty and disability. The authors found that frail older adults experiencing
social isolation and feeling lonely were more functionally limited. In contrast, Hoodenjik
et al. (2014) found no interaction effect of psychosocial factors (social support,
emotional support, autonomy, and self-efficacy) in the relationship between frailty,
functional decline, and mortality. Therefore, there is no consensus in the literature
regarding these relationships and further investigations may clarify how the personal
network is related to functional decline in older adults.

Our results demonstrate the importance of promoting a multidimensional
approach, which includes social resources. Therefore, promoting social connection
networks and maintaining engagement, social support, and monitoring strategies for
older adults who live alone can reduce or delay the limitation in BADL and IADL
(Makizako et al., 2018). Social and public health programs that integrate older adults
in family and social activities can minimize the functional decline among vulnerable
ones (frail or pre-frail).

However, this research was limited to analyzing the social resources that were
evaluated in the FIBRA-BR study. Additional research that investigates the types of
living arrangement, social isolation, and loneliness is needed to better understand the
relationship between physical frailty and limitations in ADL. It should be highlighted that
our results must be interpreted with caution. The estimate of the effect was based on

the coefficients of the models, which, although statistically significant, were of low



78

magnitude. It is possible that the little data variability could explain the magnitude of
the coefficients found in these analyses. Another aspect is the research design of
FIBRA-BR, which prevents causal inferences due to its transversal nature. We
emphasize that the theoretical construction of our mediation model was anchored in
scientific evidence; that is, the relationship between the analyzed variables was
previously established. In addition, part of the sample was excluded due to missing
data of interest variables for the present study. Also, because the sample size of frail
participants was small, we chose to group frail and pre-frail older adults into a single
category. Finally, the cutoff point for cognitive screening (17 points on the MMSE) used
by FIBRA-BR may not have excluded older adults with mild or moderate cognitive
impairment. To minimize this problem, data were collected by students and health
professionals who were oriented and trained to exclude participants with difficulty
understanding the protocol.

It is worth highlighting also strengths of the present study. First, this study
explored the social variables associated with physical frailty in older adults using a
large probability sample. Second, we were able to determine the role of living alone
and of the personal network in limiting ADL. Furthermore, to our knowledge, no prior
study has analyzed the mediating effect of living alone and the personal network in the
relationship between frailty and limitation in ADL. Future longitudinal studies should
thus explore these relationships with an emphasis on the different living arrangements
and personal networks in order to determine specific ways for preventing functional

decline and promoting health.

CONCLUSIONS
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This study confirmed the mediating effect of living alone and personal network
on the relationship between physical frailty and limitations in ADL. Physically
vulnerable older adults who live with other persons or have a personal network can
maintain independence for performing ADL. Moreover, these results point to the
importance of understanding the different types of social resources and of the living
arrangements in promoting, preventing, and reversing functional limitations resulting
from physical frailty. It also highlights the need for an approach to comprehensive care

for older adults with an emphasis on social criteria and different levels of physical frailty.
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Figure 1: Mediation Model: X: independent variable: physical frailty (robust and
vulnerable); M: mediating variables (living alone or personal network); Y:
dependent variables (basic or instrumental activities of daily living — BADL or
IADL).
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Table 1: Characteristics of the study participants. Frailty in Brazilian Older
People Study (FIBRA-BR) (N=2,271)

Variables n %

Adjustment variables

Sex

Male 808 35.6
Female 1,463 64.4
Age

Mean + standard deviation 73.2+6.3

Median (Minimum — Maximum) 72 (65-102)
Depression (self-report)

No 1,133 49.9
Yes 1,137 50.1

Independent variables
Physical frailty

Vulnerable (Pre-frail or frail) 1,448 63.8
Robust (Non-frail) 823 36.2
Possible mediating variables

Living alone

No 1,803 79.4
Yes 468 20.6
Present criteria of personal network

0 20 0.9
1 105 4.6
2 593 26.1
3 1,541 67.9

Dependent variables
Basic activities of daily living (BADL)

Mean + standard deviation 02+04
Median (Minimum — Maximum) 0(0-5)
Instrumental activities of daily living (IADL)

Mean + standard deviation 19.8+£2.0

Median (Minimum — Maximum) 21 (7 -21)
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Table 2: Mediation analysis considering the mediating factors living alone
(N=2,269) and personal network (N=2,257) and dependent variable BADL

Mediatin Physical Effect of Effect of Direct effect:  Indirect effect
g variable  frailty and physical frailty  the M on ]
(M) BADL on the M (a) the physical (axb)
BADL frailty and
(b) BADL
(in the
presence of
the M) (c)

B p- B p- B p- B p- B [95%CI]

value value value value
Living 0.68 <.00 - <.00 - <00 005 <.00 0.01 0.004;
alone 8 1 0.01 1 0.06 1 8 1 1 0.018
6 9
Personal 0.06 <.00 - <.00 - .0207 0.06 <.00 0.00 0.001;
network 8 1 0.16 1 0.03 3 1 5 0.010
6 1

*Confidence interval (95%CI) using bootstrapping method;**All models were adjusted for sex,

age, and self-reported depression; BADL (basic activities of daily living); B: Beta coefficient.
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Table 3: Mediation analysis considering the mediating factors living alone
(N=2,006) and personal network (N=2,018) and dependent variable IADL

Mediatin Physical Effect of Effect of M | Direct effect: | Indirect effect
g variable | frailty and physical on the IADL )
(M) IADL | frailty on the (b) physical (axb)
frailty and
M (a)
IADL
(in the
presence of
the M) (c)
p p- p p- p p- B p- B | [95%CI]
value value value value *
Living - <.00 - <.00 | 0.46 | <.00 - <.00 - -0.101;
0.93 1 0.16 1 1 1 0.86 1 0.07
Personal - <.00 - <.00 | 0.34 | <00 - <.00 - -0.076;
network | 0.94 1 0.12 1 9 1 0.89 1 0.04
3 6 9 4 -0.020

*Confidence interval (95%CI) using bootstrapping method;**All models were adjusted for sex,

age, and self-reported depression; IADL (instrumental activities of daily living); B: Beta

coefficient.
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4.3 Artigo 3 - Physical frailty and adverse outcomes in Brazilian community-
dwelling older people: A longitudinal analysis of disability and mortality in the

FIBRA-Belo Horizonte study (2009-2019)
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Physical frailty and adverse outcomes in Brazilian community-dwelling older
people: A longitudinal analysis of disability and mortality in the FIBRA-Belo

Horizonte study (2009-2019)

Abstract

Introduction: The study objective was to investigate the longitudinal association of
physical frailty with disability and mortality in a 10-year period in Brazilian community-
dwelling older people. Methods: A longitudinal study was conducted on a subsample
of the Frailty in Brazilian Older People (FIBRA) study. Disability to perform basic
(BADL) and instrumental activities of daily living (IADL) was assessed by the Katz
Index and Lawton & Brody Scale, respectively. Physical frailty assessed by physical
frailty phenotype was categorized into vulnerable (pre-frail and frail) and robust (non-
frail). The generalized estimating equation and the Cox proportional hazards models
were used in data analysis. Results: Out of 200 older people evaluated in 2009
(moment 1), 139 were located in 2019 (moment 2). Of these, 102 were interviewed
and 37 deaths were recorded. At moment 1, 35.5% of the sample was robust and
64.5% was vulnerable. The chance of vulnerable older people at moment 1 being
dependent in performing BADL at moment 2 was 4.19-fold the chance of robust older
people (95%CI 2.36-7.44). For IADL, the chance of vulnerable older people at time 1
being dependent at time 2 was 3.12-fold the chance of robust older people (95%ClI
1.18-5.55). The Cox multiple regression analysis showed that the risk of death among
vulnerable older people was 2.50-fold that among robust older people (95%CI 1.02-

6.11). Conclusion: The results reinforce the importance of monitoring and early
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intervention to prevent and/or postpone the frailty and consequently the disability to

perform activities of daily living and death among Brazilian older people.

Keywords: Older people; Disability; Mortality; Frailty

1. Introduction

Frailty is a public health problem, especially in countries undergoing an
accelerated aging process, such as Brazil (Garcia-Gonzalez et al., 2009). This geriatric
condition is defined as a clinical syndrome of multifactorial character, characterized by
reduced physiological reserve and reduced resistance to stressors resulting from age-
related cumulative decline in several organ systems, mainly the immune, endocrine,
musculoskeletal, and nervous systems (Dent et al., 2019; Fried et al., 2001). The
physiological system decline leads to loss of homeostatic capacity and greater
vulnerability to adverse outcomes, including falls, hospitalization, disability,
institutionalization, and death (Dent et al., 2019; Fried et al., 2001).

Despite the growing number of studies on frailty in recent decades, there is still
no consensus on the concepts and measures used to investigate frailty. However, the
most used instruments to measure it are the physical frailty phenotype proposed by
Fried et al. (2001) and the frailty index based on the Rockwood and Mitnitski model of
accumulated deficits (Rockwood & Mitnitski, 2007). A previous systematic review of 21
international studies involving 61,500 community-dwelling older people (= 65 years)
showed that the prevalence of frailty varies substantially between the included studies,
with values between 4.0% and 59.1% (Collard et al., 2012). Studies assessing frailty

from a physical perspective consistently reported a lower prevalence of frailty (4.0% to
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17.0%) than those using a multidimensional approach (4.2% to 59.1%) (Collard et al.,
2012). In Brazil, data from epidemiological studies show that the prevalence of frailty
in people aged 65 years or more assessed by the physical phenotype ranges from
11.7% (Guedes et al., 2020) to 16.2% (Andrade et al., 2018).

Although they can occur simultaneously, frailty and disability are different
conditions (Woo & Leung, 2014). Disability is often defined in studies in the field of
gerontology as the difficulty, inability, or need for help to perform activities of daily
living, which can be divided into basic activities of daily living (BADL) and instrumental
activities of daily living (IADL) (Fried et al., 2004; Vermeleun et al., 2011; Wong et al.,
2010). BADL refer to self-care or survival activities, while IADL involve more adaptive
activities necessary for an independent life in the community (Moreira et al., 2016).

According to the United Nations, 15% of the world’s population have disabilities,
with a prevalence of 46% when considering only older people (Chang et al., 2019).
Older people’s disability is more frequent in the last years of life, which worsens quality
of life and increases the need for specialized care and the risk of institutionalization
and death (Constanzo et al., 2019). Studies investigating disability show that 30% of
frail older people present limitations in at least one BADL (Wong et al., 2010), while
60% of frail older people present limitations in IADL (Fried et al., 2004).

The longitudinal association between frailty and adverse health outcomes varies
according to the operational definition of frailty used, follow-up time, investigated
adverse outcomes, and the population assessed (Harmand et al., 2017; Malmstrom et
al., 2014). Some systematic reviews demonstrate that the physical frailty phenotype is
associated with disability and mortality in the older population (Chang & Ling, 2015;

Kojima, 2016; Vermeleun et al., 2011). For example, systematic review by Kojima
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(2016) showed that frail older people are more likely to develop or worsen disability in
BADL (12 studies, pooled odds ratio (OR) = 2.76, 95% confidence interval (95%CI)
2.23-3.44; 5 studies, pooled hazard ratio (HR) = 2.23, 95%CI 1.42-3.49) and IADL (6
studies, pooled OR = 3.62, 95%CI 2.32-5.64; 2 studies, pooled HR = 4.24, 95%CI 0.85-
21.28). As for mortality, a systematic review and meta-analysis showed that the risk of
death was higher in the frail group than the pre-frail group (relative rate (RR) = 1.478,
95%Cl 1.339-1.632) and the non-frail group (RR = 2.00, 95%CI 1.727 -2.316) (Chang
& Ling, 2015).

However, few studies have investigated this issue in developing countries. A
cohort study conducted on older people in Latin American countries, China, and India
showed that the physical frailty phenotype is associated with functional dependence
(RR = 1.43, 95%CI 1.24-1.64) and mortality (RR = 1.51, 95%Cl 1.36-1.68)
(Jotheeswaran et al., 2015). In Brazil, two longitudinal studies investigated the
association of frailty with mortality but not with disability, using data from the Frailty in
Brazilian Older People (FIBRA) study conducted in Campinas, Sado Paulo, Brazil
(Pereira et al., 2017; Pereira et al., 2019). Pereira et al. (2017) investigated the
association between frailty assessed by the frailty index and death in 674 older people
(= 65 years; 68.7% women) and found that the frailty index was not associated with
mortality over a five-year period in the studied sample. Pereira et al. (2019) compared
the accuracy of the frailty index and that of the physical frailty phenotype in predicting
mortality and demonstrated that the phenotype was more accurate in predicting
mortality in the older people evaluated. In this context, the objective of the present
study was to investigate the longitudinal association between physical frailty and

disability in performing BADL and IADL and mortality in community-dwelling older
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people using data from the FIBRA study conducted in Belo Horizonte, Minas Gerais,

Brazil, over a 10-year period.

2. Methods
2.1 Study design

This is a longitudinal observational study derived from the FIBRA study. The
FIBRA was a cross-sectional, multicenter, multidisciplinary, population-based study
conducted in 2008-2009. The objective of FIBRA was to investigate the prevalence of
frailty using the phenotype proposed by Fried et al. (2001) and the factors associated
with this condition. The participants were selected through a probabilistic sample by
census tracts to obtain a more complete overview of all older people in each sample
city. Details of the methodological procedures used in the study are available in a
previous study (Neri et al., 2013).

The inclusion criteria in the FIBRA study were older people aged 65 years or
more, living in the community, of both sexes, and able to walk with or without a walking
aid device. The exclusion criteria were cognitive deficit defined by a score below 17
points on the Mini-Mental State Examination (MMSE) (Brucki et al., 2003), severe
stroke sequelae with localized loss of muscle strength and/or aphasia, advanced or
unstable Parkinson’s disease, terminal iliness, cancer treatment, and being temporarily
or permanently restricted to a wheelchair or bedridden. The study was conducted in

17 cities, and the final FIBRA-Belo Horizonte sample totaled 609 older people.

2.2 Participants and data collection procedure
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The present study analyzed a subsample of 200 older people from the FIBRA
study sampled in the city of Belo Horizonte. This subsample was randomly selected
and reassessed at home in 2009, maintaining its representation within the census
tracts sampled in the original study (Silva et al., 2012). Therefore, in this study, the
baseline is the year 2009 (moment 1). In 2019 (moment 2), the 200 older people were
contacted for a new evaluation. The ones who accepted to participate in the study
responded to a questionnaire through a telephone interview. Older people whose
telephone numbers did not exist or who did not respond after four attempted calls made
on different days and times received a household visit by one of the researchers, who
invited them to participate in the study. Household interviews were conducted after the
older person or family member agreed to receive the researcher.

The following situations were not eligible: non-existent or out-of-service
telephones, numbers that did not answer four call attempts made on different days and
times, including Saturdays and night periods, and also those that were not located at
home because the older person or family members did not live at the same address
registered in the FIBRA file. The FIBRA-Belo Horizonte study was approved by the
Research Ethics Committee of the XXXX (ETIC number 187/07). The present study

was submitted and approved as an addendum to the original project.

2.3 Variables and measurements

2.3.1 Physical frailty

The variable physical frailty considered the five frailty phenotype criteria proposed by
Fried et al. (2001). These data were collected for the subsample in the city of Belo

Horizonte in 2009. The physical phenotype criteria were (1) unintentional weight loss
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greater than 4.5 kg in the previous year or loss of 5% of total body weight; (2) self-
reported exhaustion evaluated by the response “most or all of the time” to at least one
of the statements of the Center for Epidemiological Studies-Depression Scale (CES-
D), “In the last week, | felt that everything | did was an effort” and “In the last week, |
felt that | could not get going”; (3) low level of physical activity measured as the level
of caloric expenditure assessed by the Minnesota Leisure Time Activity Questionnaire,
translated and adapted to Brazilian Portuguese (Lustosa et al., 2011); (4) muscle
weakness assessed using the handgrip strength test measured by the JAMAR
dynamometer®; and (5) gait slowness assessed by the time taken to cover a distance
of 4.6 meters at usual speed. Older people with three or more criteria were classified
as frail, those with one or two criteria were classified as pre-frail, and those with no
criteria were considered non-frail (Fried et al., 2001). In the present study, the variable
physical frailty was recoded into two categories, that is, vulnerable (pre-frail or frail)
and robust (non-frail), according to previous studies (Kirkwood et al., 2019; Seematter-

Bagnoud et al., 2010).

2.3.2 Disability

To assess disability, BADL and IADL measures were considered in two moments
(2009 and 2019). Dependence/independence in performing BADL and IADL was
assessed using the Brazilian version of the Katz Index (Lino et al., 2008) and the
Lawton & Brody Scale (Lawton & Brody, 1969), respectively. The Katz Index assesses
six self-care activities: bathing, dressing, toileting, transferring, continence, and
feeding. The Lawton & Brody Scale assesses the following activities: ability to use the

phone, using transportation, shopping, preparing meals, doing household chores,
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handling medication, and managing money. For both BADL and IADL, disability was
defined as a self-report of having any difficulty in performing (little or great) or being

unable to perform at least one of the activities included in the scales.

2.3.3 Mortality
The mortality outcome considered information and confirmation of the older person’s
year of death by family members and/or guardians. The variable was categorized as

“yes” or “no,” and the year of death was computed to calculate survival.

2.3.4 Covariates
The variables age, sex, and self-report of a medical diagnosis of depression evaluated

at moment 1 were considered for adjustment purposes.

2.3.5 Statistical analysis

Descriptive analysis characterized the sample with frequency distribution for
categorical variables and central tendency and variability measurement for the
numerical variable.

The association between frailty and disability for BADL and IADL was analyzed
using generalized estimating equations (GEESs), whose results are presented as OR
and 95%CI (Diggle et al.,, 2002). This analysis considered the 102 older people
evaluated in 2019 regarding the activities of daily living.

Survival analysis was performed to verify the time until death due to physical
frailty. Kaplan-Meier survival curves of older people classified as vulnerable or robust

were compared using the log-rank test. The Cox proportional hazards model was used
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to analyze physical frailty as a risk factor for death over 10 years, which provided an
HR and 95%CIl. The Schoenfeld residual analysis was used to verify risk
proportionality. This analysis considered the 139 older people located in 2019.

All models were adjusted for age, sex, and self-reported medical diagnosis of
depression. A significance level of 5% was considered, and the R statistical software

(https://www.r-project.org/) was used for all analyses.

3. Results

Of the 200 older people evaluated at time 1 in 2009, 61 were not located in
2019, and, therefore, 139 were part of the sample at time 2. Of these, 102 were
interviewed by telephone or at their home and 37 deaths were registered in the period
between 2009 and 2019.

At moment 1, the sample was predominantly composed of women (68.0%), with
a mean age of 75.0 + 6.0 years. Most participants were in the range between 70 and
80 years. As for the level of physical frailty, 71 older people (35.5%) were classified as
non-frail, 101 (50.5%) as pre-frail, and 28 (14.0%) as frail. The recoding of frailty into
two categories showed that 35.5% were robust and 64.5% were vulnerable older
people. As for the activities of daily living, 142 (71.0%) and 109 (54.5%) participants
were considered independent in performing BADL and IADL, respectively. As for the
self-report of medical diagnosis of depression, 160 (80.0%) participants reported not

having this diagnosis (Table 1).

Table 1: Characteristics of the participants at moment 1. Frailty in Brazilian Older

People (FIBRA) study, Belo Horizonte, Brazil, 2009.
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Variables n =200

Age (years), mean (SD) 75.0 (6.0)
Sex, n (%)

Women 136 (68.0)
Men 64 (32.0)
Self-reported medical diagnosis of depression, n (%)

Yes 40 (20.0)
No 160 (80.0)
Classification of physical frailty, n (%)

Non-frail 71 (35.5)
Pre-frail 101 (50.5)
Frail 28 (14.0)
Basic activities of daily living, n (%)

Independent 142 (71.0)
Dependent 58 (29.0)
Instrumental activities of daily living, n (%)

Independent 109 (54.5)
Dependent 91 (45.5)

SD: Standard deviation.

At moment 2, of the 102 participants evaluated, 59 (57.8%) were independent
and 43 (42.2%) were dependent in performing BADL. For the IADL, 39 (38.2%) and
63 (61.8%) were independent and dependent, respectively.

Analysis of the association between frailty at moment 1 and BADL at moment 2
adjusted for age, sex, and self-report of a medical diagnosis of depression showed that
the chance of older people classified as vulnerable at moment 1 being dependent at
moment 2 was 4.19-fold the chance of those classified as robust (95%CI 2.36-7.44).
The analysis of the impact of time (10 years) showed that the older people evaluated
at moment 2 had 2.19-fold the chance of being dependent in this second evaluation
compared to the evaluation at moment 1 (95%CI 1.33-3.63) (Table 2).

As for IADL, the adjusted association between frailty at moment 1 and IADL at

moment 2 showed that the chance of older people classified as vulnerable at moment
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1 being dependent at moment 2 was 3.12-fold the chance of those classified as robust
(95%CI 1.18-5.55). In addition, older people assessed at moment 2 had, in this second
assessment, 2.77-fold the chance of being dependent compared to the assessment at

moment 1 (95%CI 1.69-4.76) (Table 2).

Table 2: Generalized estimating equation regression models for the association
between physical frailty and activities of daily living. Frailty in Brazilian Older People

(FIBRA) study, Belo Horizonte, Brazil, 2009-2019.

Variables OR* 95%CI p-value

Basic activities of daily living
Vulnerable 4.19 2.36; 7.44 <0.001
Moment 2 2.19 1.33; 3.63 0.002

Instrumental activities of daily living
Vulnerable 3.12 1.18;555 <0.001

Moment 2 2.77 1.69; 4.76 < 0.001

OR: odds ratio; 95%CI: 95% confidence interval; *models
adjusted for age, sex, and self-reported medical diagnosis of

depression.

The log-rank test was initially used for survival analysis to compare the survival
curves of vulnerable and robust older people, and a statistically significant difference
was found between the curves (p = 0.003). The Cox multiple regression analysis
adjusted for age, sex, and self-report of medical diagnosis of depression showed that
the death rate for vulnerable older people was 2.50-fold the death rate for robust older

people (95%CI 1.02-6.11). The assumption of constant death rate of the Cox model
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was confirmed by a global p-value of 0.74 and by graphical analysis of the Schoenfeld
residuals (results not shown).

The estimated Kaplan-Meier graphical representation of physical frailty and
survival is shown in Figure 1. Over the years, physically vulnerable older people lived

less than robust older people.
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Figure 1: Survival function estimated by the Kaplan-Meier comparing vulnerable and
robust older people over time. Frailty in Brazilian Older People (FIBRA) study, Belo

Horizonte, Brazil, 2009-2019. Estimated S (t): Kaplan-Meier survival estimate.



104

4. Discussion

The present study analyzed the association between physical frailty and
disability to perform the activities of daily living and mortality after 10 years in a
subsample of the FIBRA-Belo Horizonte survey. The sample had a low frequency of
older people classified as frail (14.0%), while pre-frail older people represented 50.5%
of the sample in the baseline study. Pre-frail and frail older people were grouped into
a single category for analysis. The frailty classification was not reassessed after 10
years, and due to its dynamic nature, it can be expected that these older people
underwent transition or progression of frailty levels over time (Crow et al., 2018; Silva
et al., 2015). Regardless of the final stage of frailty, it is important to highlight the fact
that the presence of one or more physical frailty phenotype criteria is associated with
the disability to perform BADL and IADL and death, corroborating the findings of other
studies (Chang & Ling, 2015; Provencher et al., 2017; Vermeulen et al., 2011). These
results reinforce the importance of identifying and monitoring vulnerable older people
to prevent health problems.

The longitudinal analysis of disability showed that the chance of older people
considered vulnerable at the beginning of the study to present disability in performing
BADL after 10 years is fourfold the chance of robust older people. The analysis of time
showed that the chance of disability in performing BADL at time 2 is twofold the chance
of disability at time 1. As for IADL, the results showed that the chance of vulnerable
older people at moment 1 being dependent at moment 2 is similar to the effect of time
on the development of disability for these activities. These findings suggest that
physical frailty has a greater impact on the disability to perform BADL than time, but its

effect is similar to that of time on the disability to perform IADL.
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Despite the differences in population, the definition of frailty, and methodological
aspects, the results of the present study corroborate the findings of previous studies,
which also demonstrated a longitudinal association between the physical frailty
phenotype and disability in community-dwelling older people (Chang et al., 2019;
Malmstrom et al., 2014; Woo et al., 2012). For example, a recent meta-analysis of nine
longitudinal studies with a mean follow-up period of approximately 31 months and
totaling 32,998 older people (= 60 years) showed that frailty increased fivefold the risk
of disability in performing BADL, while pre-frailty increased threefold the risk of
disability in performing BADL. As for disability in performing IADL, the HR was 3.87 for
frail and 2.03 for pre-frail older people compared with robust older people (Chang et
al., 2019).

The greater chance of functional disability after 10 years observed in vulnerable
older people compared to robust older people can be explained by the
pathophysiological cycle of frailty. This cycle is related to the declining function of
multiple organ systems, with decreased muscle mass, lower physical activity level,
lower capacity to generate muscle strength and power, and, consequently, functional
limitation (Fried et al., 2001, 2004; Xue, 2011). Frailty, therefore, reduces the
physiological reserve necessary for performing BADL, which involve the physical
aspects necessary to maintain self-care, mobility, and autonomy to live without the
help of other people (Xue, 2011). On the other hand, IADL involve both physical and
cognitive aspects in their performance (Provencher et al., 2017). In this case, the
greater chance of disability in performing BADL among vulnerable older people may

be related to difficulties in the physical aspects of the tasks assessed.
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The present study only investigated whether the presence of one or more
physical frailty phenotype criteria would be associated with the disability to perform the
activities of daily living after 10 years and did not aim to identify which phenotype
criteria were associated with disability in BADL and IADL. With this objective,
Provencher et al. (2017) demonstrated that low physical activity level and slow gait
were associated with disability for all BADL and IADL assessed by the Katz Index and
the Lawton & Brody Scale, excepting using the telephone, which involves more
cognitive aspects. Exhaustion and muscle weakness were the phenotype criteria
associated with the disability to use transportation, prepare meals, and do household
chores. In this sense, identifying which phenotype criterion is associated with a specific
disability could help select the most appropriate clinical strategies to care for vulnerable
older people.

As for the association between frailty and mortality, the results of this study show
that vulnerable older people have a higher risk of death than robust older people. This
finding corroborates the results found by Harmand et al. (2017) in a study on 1,278
French older people aged 65 or more and followed up for 12 years. The authors
showed that the group of non-robust older people (pre-frail and frail) had a higher risk
of death compared to the robust group (HR = 1.29, 95%CI 1.05-1.59). A study on 4,984
American older people (71.1 £ 0.19 years, 56% women) followed for a median period
of 95.8 months (interquartile range 78-124 months) showed a 64% higher mortality
rate (HR = 1.64, 95%CI 1.45-1.85) in pre-frail older people than in robust ones and an
almost threefold higher rate in frail ones (HR = 2.79, 95%CI 2.35-3.30) (Crow et al.,
2018). As for the Brazilian older population, a study conducted on 674 participants of

the FIBRA-Campinas study showed that frail participants assessed by the physical
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frailty phenotype had a tenfold higher risk of death than non-frail participants (RR =
10.03, 95%CI 4.43-22.74) (Pereira et al., 2019). On the other hand, this study found a
lower risk of death over a 10-year period (HR = 2.50, 95%CI 1.02-6.11), which could
be partly explained by pre-frail and frail older people grouped in a single analytical
category.

The results of this study show the importance of proposing screening,
monitoring, and multidisciplinary treatment of vulnerable older people (pre-frail and
frail), including home care and regular practices of individual and group physical
activities in order to prevent the onset and progression of functional decline and death
(Shah etal., 2012; Tak et al., 2013). A systematic review has recently showed evidence
A for group exercise practice to prevent the progression of frailty stages and evidence
B for exercise practice associated with nutritional supplementation (Apoéstolo et al.,
2018). Furthermore, frailty can be prevented by implementing interventions that can
delay gait slowness and muscle weakness, which are considered the most common
criteria associated with an increased risk of mortality (Crow et al., 2018). It is worth
emphasizing the importance of including pre-frail and frail older people in
interdisciplinary intervention studies with long-term follow-up to define more effective
strategies since time is a factor associated with disability in the results presented here.
Additionally, a French population-based study compared the predictive values of frailty
assessed by two multidimensional instruments and by the physical phenotype for
adverse outcomes such as disability, falls, institutionalization, and death, reporting
greater predictive capacity of multidimensional instruments compared to the physical

phenotype (Harmand et al., 2017). In this context, future studies should be conducted
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on the Brazilian older population to identify the best frailty assessment tool for
predicting adverse outcomes such as disability and mortality.

This is the first longitudinal study that evaluated the association between frailty
and adverse health outcomes in the FIBRA-Belo Horizonte study and one of the few
studies conducted in this field in Brazil. The results show the importance of the
association between the positive items of the frailty phenotype and disability and
mortality in community-dwelling older people in Brazil. The frailty phenotype is a valid
and reliable measure to assess frailty, is widely used in national and international
scientific research, and allows for the comparability of findings between different
studies. This study has some limitations that need to be stated. First, due to the
eligibility criteria of the FIBRA study, older people with cognitive disorders and those
who are bedridden and institutionalized were excluded, which introduced a sample
selection bias and reduced the possibility of including the most vulnerable older people.
Second, the participants were categorized for analysis purposes as vulnerable and
robust rather than considering the three stages of the frailty phenotype. Thus, the risk
of pre-frailty and frailty in the occurrence of the adverse health outcomes investigated
in this study was not separately examined. Finally, approximately 30% of the older
people were not found for reassessment at moment 2, which may have produced some
bias, especially in the analysis of mortality. However, the literature considers such loss
acceptable in studies with a long period of participants’ reassessment (Kristman &

Coté, 2004).

5. Conclusion
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This study confirmed the longitudinal association between frailty and disability
in the activities of daily living and mortality after 10 years in the older population of a
large Brazilian municipality. The vulnerable group (pre-frail and frail) in the baseline
study had a greater chance of disability in performing BADL and IADL and of death
compared to the group of robust older people. These results show the need not only
for preventive and long-term follow-up strategies that involve patient-centered
approaches, but also for public policies of healthy aging to avoid and/or minimize the
adverse outcomes of frailty, which negatively impact the patient’s life and their family

members and create an enormous burden on health systems.
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6 CONSIDERACOES FINAIS

Este trabalho teve como objetivos explorar a fragilidade fisica e
multidimensional, a relacdo entre fragilidade fisica e incapacidade funcional
mediada por variaveis sociais (rede pessoal e morar sozinho) e a associacao
entre a fragilidade fisica e desfechos adversos (incapacidade funcional e
mortalidade) em idosos brasileiros. Os resultados contribuiram para melhorar
a compreensao do perfil dos idosos vulneraveis brasileiros em uma perspectiva
integrada e mostraram o maior risco de incapacidade e mortalidade dos idosos
vulneraveis em comparacdo com o0s idosos robustos, assim como
esclareceram alguns mecanismos que explicam a relacdo entre fragilidade e
incapacidade funcional. Nesse sentido, estes achados poderdo direcionar
futuros estudos que possam identificar o melhor instrumento para avaliar a
fragilidade de idosos no Brasil, bem como direcionar politicas publicas de
rastreamento e acompanhamento do idoso vulneravel em uma perspectiva
holistica, que inclua os aspectos fisicos, sociais e psicologicos.

O estudo 1 analisou a fragilidade em uma 6tica multidimensional e comparou
os dominios fisico, social e psicologico do modelo multidimensional entre as
categorias do fendtipo fisico de fragilidade, utilizando os dados do Estudo
FIBRA-BR. Os resultados revelaram informacdes complementares entre a
fragilidade avaliada pelo fenétipo fisico e 0 modelo multidimensional. Os
aspectos de saude avaliados na abordagem multidimensional foram capazes
de discriminar os idosos nos diferentes estagios de fragilidade fisica.

Os achados da dimenséo fisica do modelo multidimensional mostraram que a
incontinéncia urinaria (IU) foi associada ao fenoétipo fisico de fragilidade, o que
indica a importancia de se propor acdes preventivas no controle da IU.

Nossas descobertas sugerem a importancia de considerar outros critérios como
fatores sociais e psicologicos em adi¢cdo aos critérios fisicos nos estudos e no
acompanhamento clinico dos idosos frageis. No dominio social, a rede de
suporte social (fazer e receber visitas e suporte em caso de necessidade),
avaliada no modelo multidimensional, foi menor entre os idosos frageis. Esses

resultados apontam para a necessidade de expandir os estudos na populacao
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brasileira, levando em consideragao os diferentes aspectos das redes sociais,
como tipos de arranjo familiar, tamanho da rede social, suporte social
emocional, bem como os aspectos de soliddo e de isolamento social. Na
dimensé&o psicoldgica, pior autopercepcao de saude, sintomas depressivos,
preocupacgdo sobre quedas, sentimento de tristeza e problemas de memdria
complementam as informacfes do fenotipo fisico de fragilidade. Essas
informacbes apontam para a necessidade do cuidado multiprofissional do
idoso, com estratégias que possam retardar ou prevenir a fragilidade
psicossocial dos idosos frageis.

O estudo 2 revelou o efeito mediador da rede pessoal e do fator morar sozinho
na relacao entre fragilidade e incapacidade, o que reforga a importancia da
analise da dimens&o social no rastreamento e acompanhamento do idoso fragil.
Sendo assim, o fortalecimento das redes sociais, da rede de vizinhanca e da
familia, bem como a promocéo de ambientes que permitam o convivio social
sao estratégias que podem favorecer as conexdes sociais, aumentar o suporte
social e manter a saude fisica e cognitiva do idoso.

Os nossos resultados indicam a necessidade emergente de pesquisas de
rastreamento e acompanhamento dos idosos vulneraveis e dos mecanismos
gue explicam a relacédo entre fragilidade e incapacidade funcional. A analise
dessas relagbes parece ser mais complexa, e o envolvimento de outros
recursos psicossociais pode ser objeto de estudo em futuras pesquisas em
idosos brasileiros. Nessa perspectiva, a COVID-19 trouxe mudancas
importantes para a populacdo mundial e que poderdo persistir por longo
periodo e que devem ser avaliadas em estudos longitudinais, em especial,
incluindo idosos vulneraveis. Para isso, sdo necessarios modelos mais
complexos que envolvam diferentes interacfes por meio de analise estatisticas
mais robustas.

O estudo 3 revelou chance aumentada de incapacidade para realizar ABVD e
AIVD e maior risco de mortalidade para os idosos vulneraveis quando
comparados aos robustos. Este € o primeiro estudo longitudinal que avaliou a
relacdo entre fragilidade e desfechos de incapacidade e morte no Estudo

FIBRA - Belo Horizonte e um dos poucos sobre essa tematica no Brasil. Esses
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resultados apontam para a necessidade de rastreamento, acompanhamento e
cuidado dos idosos vulneraveis para prevenir e/ou retardar a incapacidade para
realizar AVD e a morte. Acbes para retardar o declinio dos critérios fisicos,
como diminuicao da velocidade da marcha, reducdo da forgca muscular e fadiga,
podem reduzir a dependéncia para AVD e aumentar o tempo de sobrevida dos
idosos vulneraveis. Nesse sentido, 0 acompanhamento longitudinal dos idosos
do Estudo FIBRA podera fornecer informagdes importantes de como a
populacao brasileira esta envelhecendo tanto em uma perspectiva fisica quanto

multidimensional.
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ANEXOS
ANEXO A — APROVACAO DO COMITE DE ETICA EM PESQUISA DA REDE
FIBRA

UF G Universidade Federal de Minas Gerais |
Comité de Etica em Pesquisa da UFMG - COEP

Parecer n2. ETIC 187/07

Interessado(a): Profa. Rosangela Corréa Dias
Departamento de Fisioterapia
EEFFTO- UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no
dia 04 de outubro de 2007, apds atendidas as solicitagdes de diligéncia,
0 projeto de pesquisa intitulado "Estudo da fragilidade em idosos
brasileiros" bem como o Termo de Consentimento Livre e Esclarecido.

O relatério final ou parcial devera ser encaminhado ao COEP um
ano apds o inicio do projeto.

)ﬁ rofa. Dra. Maria Elena de Lima Perez Garcia

Coordenadora do COEP-UFMG

Av. Pres. Antonio Carlos, 6627 — Unidade Administrativa 1l - 2° andar — Sala 2005 — Cep: 31270-901 ~ BH-MG
Telefone: (031) 3499-4592- FAX: (031)3499-4516 - e-mail: prpgfaicoep.ufimg. br
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ANEXO B — TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO ESTUDO
FIBRA
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

NO

TITULO DO PROJETO
Perfis de Fragilidade em |dosos Brasileiros

INFORMAGCOES GERAIS

O(a) Senhor(a) esta sendo convidado (a) a participar de um projeto de pesquisa
com o objetivo de levantar a freqliéncia, as caracteristicas e os riscos para a
sindrome de fragilidade entre idosos brasileiros de 65 anos e mais, residentes
em cidades de varias regiées do Brasil com diversos niveis de desenvolvimento
humano. Serdo estudadas as caracteristicas sociais e populacionais, bem
como as caracteristicas clinicas, de salde fisica, de funcionalidade fisica,
mental e psicolégica.

DESCRIGCAQ DOS TESTES A SEREM REALIZADOS
O(A) Senhor(a) respondera um guestionario contendo perguntas e sera também
submetido (a) a testes clinicos e fisicos.

Os procedimentos serao realizados da seguinte forma:
Em sua propria residéncia o(a) senhor(a) responderd a diversas
perguntas sobre seus dados pessoais, sobre sua saude e condigdes
de vida e também serao feitos testes clinicos para verificar sua
pressao arterial, sua forga muscular, o(a) senhor(a) sera pesado e
medido e fara um teste para verificar sua velocidade ao andar.

As pessoas que fardo a coleta dos dados serdo identificadas e terdo
treinamento suficiente para realizar todos os procedimentos. Para garantir o
seu anonimato, serdo utilizadas senhas numéricas. Assim, em momento algum
havera divulgag&o do seu nome.



RISCOS
O(A) Senhor(a) ndo tera riscos além daqueles presentes em sua rotina diaria.

BENEFICIOS

O(A) Senhor(a) e futuros participantes poderdo se beneficiar com os resultados
desse estudo. Os resultados obtidos irac colaborar com o conhecimento
cientifico sobre aspectos de fragilidade em idosos brasileiros, contribuindo
para futuros desenvolvimentos de modelos de diagnostico e cuidado para
0 idoso fragil (identificagcao precoce e tratamento) e para o idoso nao-fragil
(prevengdo primaria).

NATUREZA VOLUNTARIA DO ESTUDO/ LIBERDADE PARA SE RETIRAR
DO ESTUDO

A sua participacao € voluntaria. O(A) Senhor(a) tem o direito de se recusar a
participar do estudo sem dar nenhuma razao para isso e a gualguer momento,
sem que isso afete de alguma forma a atengdo que senhor(a) recebe dos
profissionais de saude envolvidos com seu cuidado a saude, ou traga qualquer
prejuizo ao seu tratamento.

PAGAMENTO
O(A) Senhor(a) nao recebera nenhuma forma de pagamento pela participagac
no estudo.
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ANEXO C — MINICURRICULO
CLAUDIA VENTURINI
http://lattes.cnpq.br/4369349519994850

e-mail: venturinifisio@gmail.com

Formagédo Académica
Dotoranda do Programa de Pos-Graduacdo em Ciéncias da Reabilitacdo Escola de
Educacdao Fisica, Fisioterapia e Terapia Ocupacional Universidade Federal de Minas
Gerais — UFMG
Inicio: 2017
Previsdo de Término: Agosto de 2021

Mestre em Ciéncias da Reabilitacdo Escola de Educacdo Fisica, Fisioterapia e

Terapia Ocupacional Universidade Federal de Minas Gerais — UFMG - Margo 2005

Especialista em Fisioterapia em Ortopedia e Esportes
Universidade Federal de Minas Gerais - 2000

Graduada em Fisioterapia Escola de Educacéo Fisica, Fisioterapia e Terapia
Ocupacional Universidade Federal de Minas Gerais - UFMG (1991-julho 1996)

Experiéncias Profissionais e Docentes:

- Professora Assistente IV Departamento Fisioterapia PUC Minas (2002-ATUAL)

- Diretora Académica do Campus Betim da PUC Minas (2016 — ATUAL)

- Coordenadora do Curso de Fisioterapia PUC Minas Betim (2008-2015)

- Professora Convidada Especializagdo em Fisioterapia em Ortopedia e Esportes
UFMG (2002-ATUAL)

- Professora da Especializacdo Fisioterapia aplicada a Terapia Manual PUC Minas
(2002-ATUAL).
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- Professora Curso de Graduacdo em Fisioterapia Centro Universitario de Belo
Horizonte — UNIBH (2002-2010)

- Professora convidada Especializacdo em Fisioterapia em Ortopedia e Esportes
Centro Universitario de Belo Horizonte — UNIBH (2002-Atual)

- Fisioterapeuta Clinica Fisior (1998-2003)

PRODUCAO CIENTIFICA

VENTURINI, CLAUDIA; SAMPAIO, ROSANA FERREIRA; DE SOUZA MOREIRA,
BRUNO; FERRIOLLI, EDUARDO; NERI, ANITA LIBERALESSO; LOURENCO,
ROBERTO ALVES; LUSTOSA, LYGIA PACCINI
A multidimensional approach to frailty compared with physical phenotype in older
Brazilian adults: data from the FIBRA-BR study. BMC Geriatrics , v.21, p.1 - 11, 2021.

CARVALHO, POLIANA FIALHO DE; VENTURINI, CLAUDIA; LACERDA, TATIANA
TEIXEIRA BARRAL DE; SOUZA, MARINA CELLY MARTINS RIBEIRO DE;
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Depressive symptoms and associated factors in residents living in long-term care
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Locus of control in active physical therapy treatment for non-specific chronic low back
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PACCINI, L. L.; Furbino, Ana Paula Miranda; Cruz, Camila Santos; VENTURINI,
Claudia. Analise do pico de ativacdo do gluteo maximo na marcha em mulheres com

instabilidade do tornozelo. Fisioterapia em Movimento (PUCPR. Impresso). , v.24,
p.463 - 70, 2011.
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PACCINI, L. L.; VENTURINI, Claudia; Chiodi, Maicon
Concordancia das medidas dos dinamdmetros manuais Jamar e Kratos. Fisioterapia
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APENDICES
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APENDICE A — QUESTIONARIO ACOMPANHAMENTO DOS IDOSOS REDE
FIBRA - BELO HORIZONTE

Bom dia, tarde ou noite!

Eu poderia falar com o Sr(a)......

OSr(a) participou em 2008 e 2010 de uma pesquisa conduzida por pesquisadores da UFMG .

E gostariamos de fazer algumas perguntas sobre sua saude, o sr(a) concorda em responder?

Se sim, continuar.......

5.1.
5.2.
5.3.
5.4.
5.5.
5.6.

1)
2)
3)

4)
5)
6)
7)

8)

Qual a idade do senhor(a)?
O sr(a) mora sozinho? Sim/n3o.
Se ndo, mora com quem? (a) marido/mulher/companheiro; (b) filhos ou enteados; (c)
netos; (d) bisnetos; (e) outros parentes; (7) pessoas fora da familia.
O senhor sofreu queda(s) nos ultimos 12 meses? Sim/ndo
Sofreu alguma fratura? Sim / ndo
Teve que ser hospitalizado por causa da fratura? Sim / ndo
Teve que ser hospitalizado por algum problema de saude nos ultimos anos? Qual o
ano?
Tem dificuldade ou precisa de ajuda para:
tomar banho — sim/ n3o
vestir-se — sim/ndo
usar o vaso sanitario — sim/n3o
precisa de ajuda para se transferir da cama para a cadeira — sim/ndo
Tem dificuldade de segurar a urina ou as fezes? — sim/ndo
Tem dificuldade ou precisa de ajuda para alimentar-se? — sim/ndo
Sem ajuda 3

O(a) Sr.(a) consegue usar o telefone?

Com ajuda 2
N3ao consegui 1

Sem ajuda 3

O(a) Sr.(a) consegue ir a locais distantes,
usando algum transporte, sem necessidade Com ajuda 2
de planejamentos especiais?

N3ao consegui 1

Sem ajuda 3
O(a) Sr.(a) consegue fazer compras?

Com ajuda 2

N3ao consegui 1
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O(a) Sr.(a) consegue preparar suas proprias Sem ajuda 3
refeicdes?
Com ajuda 2
N3ao consegui 1
Sem ajuda 3
O(a) Sr.(a) consegue arrumar a casa?
Com ajuda 2
N3o consegui 1
Sem ajuda 3
O(a) Sr.(a) consegue fazer os trabalhos
manuais domésticos, como pequenos Com ajuda 2
reparos?
N3o consegui 1
Sem ajuda 3
O(a) Sr.(a) consegue tomar seus remédios Com ajuda 2
na dose certa e horario correto?
N3o consegui 1
O(a) Sr.(a) consegue cuidar de suas Sem ajuda 3
finangas?
Com ajuda 2

N3o consegui 1
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APENDICE B — TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

TITULO DO PROJETO
Perfis de Fragilidade em Idosos Brasileiros — ESTUDO FIBRA- Belo Horizonte -
Reavaliacéo

INFORMACOES GERAIS

O(a) Senhor(a) estd sendo convidado (a) a participar, novamente, do projeto de
pesquisa sobre Fragilidade em ldosos Brasileiros. O Senhor(a) participou em
2008/2009, respondendo ao questionario e fazendo alguns testes, pois, na época, 0
objetivo era levantar a frequéncia, as caracteristicas e 0s riscos para a sindrome de
fragilidade entre idosos brasileiros de 65 anos e mais, residentes em cidades de varias
regibes do Brasil com diversos niveis de desenvolvimento humano. Apés ter sido
estudadas as caracteristicas sociais, populacionais, clinicas, de saude fisica, de
funcionalidade fisica,mental e psicolégica, estamos novamente entrevistando 0s
idosos participantes, apos 10 anos, da primeira entrevista. O objetivo agora, € verificar

a evolucao de algumas dessas caracteristicas e da sindrome de fragilidade.

DESCRI(;AO DOS TESTES A SEREM REALIZADOS

O(A) Senhor(a) responderd um questionario contendo perguntas e sera também
submetido (a) a testes clinicos e fisicos. Os procedimentos serdo realizados da
seguinte forma:

Em sua prépria residéncia, o(a) senhor(a) respondera a diversas perguntas sobre
seus dados pessoais, sobre sua saude e condi¢cdes de vida. Na sequéncia, serdo
feitos testes clinicos. As pessoas que fardo a coleta dos dados estardo identificadas
e terdo treinamento suficiente para realizar todos os procedimentos.

Para garantir o seu anonimato, serdo utilizadas senhas numéricas. Assim, em

momento algum havera divulgacao do seu nome.

RISCOS
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O(A) Senhor(a) nao tera riscos além daqueles presentes em sua rotina diaria, como
andar, sentar e levantar. As perguntas serdo feitas na sua residéncia, na presencga

apenas dos pesquisadores, o que minimiza a possibilidade de constrangimento.

BENEFICIOS

O(A) Senhor(a) poderé&o se beneficiar com os resultados desse estudo, pois eles irdo
colaborar com o conhecimento cientifico sobre aspectos de fragilidade em idosos
brasileiros, contribuindo para futuros desenvolvimentos de modelos de diagndstico e
cuidado para o idoso fragil (identificacdo precoce e tratamento) e para o idoso néo-

fragil(prevencédo primaria).

NATUREZA VOLUNTARIA DO ESTUDO/ LIBERDADE PARA SE RETIRAR

DO ESTUDO

A sua participacao é voluntaria. O(A) Senhor(a) tem o direito de se recusar a participar
do estudo sem dar nenhuma raz&o para isso e a qualquer momento, sem que iSso
afete de alguma forma a atencdo que senhor(a) recebe dos profissionais de saude

envolvidos com seu cuidado a saude, ou traga qualquer prejuizo ao seu tratamento.

PAGAMENTO
O(A) Senhor(a) ndo recebera nenhuma forma de pagamento pela participacdo no
estudo. Qualquer custo relacionado a pesquisa serd de responsabilidade dos

pesquisadores.

DECLARACAO E ASSINATURA

PP PPPPUPPRR li e entendi todas
as informacdes sobre o estudo, sendo os objetivos, procedimentos e linguagem
técnica satisfatoriamente explicados. Tive tempo suficiente para considerar a
informagdo acima e tive a oportunidade de tirar todas as minhas duvidas. Estou
assinando este termo voluntariamente e tenho direito, de agora ou mais tarde, discutir
qgualquer duavida que venha a ter com relacdo a pesquisa com a coordenadora do

projeto:
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Profa. Lygia Paccini Lustosa (coordenadora do projeto)
Universidade Federal de Minas Gerais

Escola de Educacéao Fisica, Fisioterapia e Terapia Ocupacional
Departamento de Fisioterapia - Campus Pampulha

31270-901 Belo Horizonte - MG

(31) 3409-4783 ou 3409-2303

Se houver necessidade, vocé pode entrar em contato com o Comité de Etica em

Pesquisa apenas para as duvidas em relacdo aos aspectos éticos desta pesquisa:

Universidade Federal de Minas Gerais
Avenida Antonio Carlos, 6627

Unidade Administrativa Il - Campus Pampulha
31270-901 Belo Horizonte - MG

Telefone: (31) 3248-9364

ASSINANDO ESTE TERMO DE CONSENTIMENTO, EU ESTOU INDICANDO
QUE CONCORDO EM PARTICIPAR DESTE ESTUDO.

Assinatura do Participante
Data:

Assinatura da Testemunha

Data:

Assinatura do Investigador

Data:



