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RESUMO

A pandemia de COVID-19 acelerou a adocao de solucfes digitais para garantir
a continuidade dos cuidados em saude. Contudo, apesar do uso crescente
dessas tecnologias, ainda sdo escassas as evidéncias sobre a confiabilidade
das avaliacbes funcionais realizadas remotamente, o que reforca a
necessidade de investigactes especificas. Paralelamente, atrasos no inicio do
tratamento fisioterapéutico comprometem a continuidade do cuidado, afetam
negativamente a funcionalidade — especialmente em idosos - e geram custos
adicionais aos sistemas de saude. Assim, visando a sustentabilidade do
Sistema Unico de Saude (SUS), torna-se essencial realizar avaliagdes
econdmicas para subsidiar decisdes sobre alocacdo de recursos. Neste
contexto, o objetivo geral desta tese foi investigar as propriedades de medida
do Teste de Levantar e Andar Cronometrado (TUG) e do Teste de Sentar e
Levantar da Cadeira por 30 segundos (30CST) aplicados remotamente, bem
como estimar os custos diretos associados ao periodo de espera de idosos
egressos hospitalares por fisioterapia ambulatorial no SUS. Esta tese foi
conduzida em duas etapas. A primeira consistiu em um estudo metodoldgico
que avaliou a confiabilidade paralela entre avaliacbes remotas e presenciais
dos testes TUG e 30CST, em uma amostra de 50 idosos com diferentes
condicbes musculoesqueléticas. Também foram analisadas as confiabilidades
teste-reteste, intraexaminador e interexaminador das avaliagbes remotas do
TUG e 30CST. Os resultados demonstraram alta confiabilidade paralela (ICC >
0,82), e confiabilidade muito alta para as avaliagdes remotas (ICC > 0,90),
indicando que os testes podem ser aplicados com seguranca em contextos
remotos. A segunda etapa envolveu um estudo de microcusteio (bottom-up)
que estimou os custos diretos durante o periodo de espera por tratamento
fisioterapéutico ambulatorial em idosos egressos de internacdo hospitalar, além
de analisar se fatores demograficos, clinicos e funcionais estavam associados
aos custos totais do SUS durante esse periodo. Utilizou-se um modelo de
regressao linear generalizada com distribuicdo gamma e funcéo log, incluindo
variaveis clinicas, demograficas e funcionais, além de interagfes entre sexo e
desempenho funcional. Os resultados revelaram associacdes significativas
entre os custos totais para o SUS e os escores padronizados do TUG (ZTUG),
bem como interacbes entre sexo e desempenho funcional, indicando que
piores desempenhos no TUG elevaram os custos em mulheres, e melhores
desempenhos no 30CST reduziram os custos em homens. Em conjunto, os
resultados desta tese demonstram que as avaliagdes funcionais remotas sao
confiaveis e podem ampliar o acesso a reabilitacdo. Além disso, evidenciam
que o desempenho funcional e o sexo influenciam os custos em saude,
reforcando a importancia de estratégias de triagem que considerem esses
fatores para otimizar recursos e promover maior equidade no acesso a
fisioterapia no SUS.

Palavras-chave: telerreabilitacdo; fisioterapia; confiabilidade; andlise de custo

em salde; idosos.



ABSTRACT

The COVID-19 pandemic accelerated the adoption of digital solutions to ensure
the continuity in healthcare delivery. Despite increasing use of technology,
evidence on the reliability of remote functional assessments remains limited,
highlighting the need for targeted research. Simultaneously, delays in initiating
physical therapy disrupt cara continuity, imair functional recovery - especially
among older adults — and increase healthcare costs. To support the
sustainability of Brazil's Unified Health System (SUS), economic evaluations are
crucial to inform resource allocation. This thesis aimed to (1) investigate the
measurement properties of the Timed Up and Go (TUG) test and the 30-
Second Chair Stand Test (30CST) when administered remotely, and (2)
estimate the direct costs associated with waiting period of older adults after
hospital discharge for outpatient physical therapy within the SUS. This thesis
was conducted in two stages. The first stage comprised a methodological study
that evaluated the parallel reliability of remote versus in-person assessments
using the TUG and 30CST in older adults with various musculoskeletal
conditions. The study also analyzed the test-retest, intra-rater, and inter-rater
reliability of the remote assessments. The sample included 50 older adults.
Results showed high parallel reliability (ICC > 0.82) and very high test-retest,
intra-rater, and inter-rater reliability of the remote assessments (ICC > 0.90).
These findings suggest that remote administration of these tests is reliable and
can be used when in-person assessments are not feasible. The second stage
involved a bottom-up micro-costing study that estimated the direct costs
incurred during the waiting period for outpatient physical therapy among
recently hospitalized older adults. It also examined clinical and demographic
factors associated with the total costs to the SUS. A generalized linear
regression model with a gamma distribution and log link was employed. The
model included clinical, demographic, and functional variables, as well as
interactions between sex and functional performance. The model revealed
significant associations between total SUS costs and standardized TUG scores
(ZTUG), as well as interactions between sex and functional performance,
indicating that poorer TUG performance increased costs in women, while better
performance on the 30CST reduced costs in men. The findings of this thesis
demonstrate that remote functional assessments are reliable and can expand
access to rehabilitation services. Moreover, they reveal the role of functional
performance and sex on healthcare costs, reinforcing the importance of
implementing screening strategies that optimize resource use and promote
greater equity in access to physical therapy within the SUS.

Keywords: telerehabilitation; physical therapy; reliability; health cost analysis;
older adults.
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PREFACIO

7

Esta tese é apresentada no formato opcional de acordo com a resolucao
N°004/2018, de 03 de abril de 2018, do Programa de Poés-graduagdo em
Ciéncias da Reabilitacdo da Escola de Educacgéo Fisica, Fisioterapia e Terapia
Ocupacional da Universidade Federal de Minas Gerais que estabelece as
normas de elaboracéo de teses e dissertacdes. Além disso, esta formatada de
acordo com o manual para normalizagéo de trabalhos académicos da biblioteca
da Escola de Educacdo Fisica, Fisioterapia e Terapia Ocupacional da

Universidade Federal de Minas Gerais.

A motivacado para este trabalho surgiu a partir das transformacdes provocadas
pela pandemia de COVID-19, que evidenciou a necessidade de incorporar
solu¢bes digitais na saude para garantir a continuidade dos cuidados,
impulsionando o uso da telerreabilitacdo como alternativa para ampliar o
acesso e reduzir custos. No entanto, para que essa modalidade seja
amplamente usada h& necessidade que as tecnologias sejam confidveis
especialmente no caso das avaliagdes funcionais realizadas remotamente em
idosos — populacéo particularmente vulneravel, que frequentemente enfrenta
limitaces de mobilidade e dificuldades de acesso fisico aos servigos de saude.
Paralelamente, a demora para o inicio de tratamentos ambulatoriais de
fisioterapia na rede publica, especialmente apds alta hospitalar, constitui um
desafio estrutural que compromete a continuidade do cuidado, afeta
negativamente a funcionalidade dos pacientes e gera custos adicionais ao
sistema publico de saude. Diante dessas lacunas, esta tese foi estruturada nas
seguintes secdes: A primeira parte da tese é composta pela introducgéo, na qual
sdo apresentados a fundamentacdo tedrica, a revisdo da literatura,
problematizacao, justificativa e os objetivos dos dois estudos que compdem

este trabalho. Em seguida, sdo apresentados:

e Artigo 1, publicado na revista Journal of Bodywork & Movement
Therapies, intitulado: “Timed up and go and 30-S chair-stand tests
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applied via video call are reliable and provide results similar to face-to-
face assessment of older adults with different musculoskeletal

condition”

e Artigo 2, que serd submetido ap0s as consideracdes da banca,
intitulado:  “Direct costs during the waiting time for outpatient
physiotherapy after hospital discharge: associated factors among older
adults in the Brazilian public health system”

Por fim, sdo apresentadas as consideracfes finais da tese, referéncias

bibliograficas, apéndices, anexos e o mini curriculo.
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1 INTRODUCAO
1.1 Revisao de literatura

Ao longo do século passado, a prestacdo de cuidados em saude se afastou
progressivamente do ambiente domiciliar, concentrando-se predominantemente
em hospitais e clinicas (Dorsey, 2021). Atualmente, com 0s avangos
tecnolégicos e a possibilidade de conectividade constante, observa-se um
movimento de retorno desses cuidados para o ambiente doméstico. Essa
reversdo tem sido impulsionada especialmente pelas Tecnologias de
Informacdo e Comunicacao (TIC), com destaque para a ampla disseminacéo
de dispositivos moveis (Dorsey, 2021; Haldane et al., 2021). Nos ultimos anos,
0 uso da internet e de dispositivos méveis transformou-se em um fenémeno de
ampla penetragao no Brasil. Segundo dados da Pesquisa Nacional por Amostra
de Domicilios Continua (PNAD Continua) de 2023, mais de 92,5% dos lares
brasileiros possuem acesso a internet, enquanto a penetracdo dos
smartphones ultrapassa 87,6% da populacdo com 10 anos ou mais (IBGE,
2023). Essa crescente adocao de tecnologias pela populacédo brasileira tem
impactado significativamente diversas areas, como comunicagdo, economia,
educacao e saude. A cidade de Belo Horizonte, em Minas Gerais, reflete esse
panorama nacional quanto ao uso da internet e de dispositivos moveis,
configurando-se como um dos centros urbanos mais conectados do pais.
Dados do Comité Gestor da Internet no Brasil (CGl.br), indicam que mais de
90% das residéncias urbanas em Belo Horizonte possuem acesso a internet,
com uma forte predominancia dos celulares smartphones como principal
dispositivo de conexao (CGl.br, 2022). Esses dados demonstram que 0 acesso
ao celular é rotineiro para a maioria da populacdo brasileira. No entanto, o
acesso desigual a tecnologia permanece como um desafio, visto que regides
periféricas enfrentam dificuldades de conectividade, seja pela falta de
infraestrutura adequada ou pelo alto custo dos servi¢cos. Esse cenario suscita
discussbes sobre os beneficios e desafios associados a ampliacdo do uso de

tecnologias na area da saude no Brasil.
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A pandemia de COVID-19 acelerou significativamente o processo de
digitalizacdo, instaurando uma crise global sem precedentes, marcada pela
perda de milhdes de vidas, pela sobrecarga dos sistemas de saude e por
profundas perturbagbes econdmicas e sociais (Haldane et al.,, 2021). Na
tentativa de controlar a disseminacdo do virus, governos em todo o mundo
implementaram severas restricbes, como o0 distanciamento social e as
quarentenas obrigatérias (Turolla et al., 2020). Nesse contexto, solucdes
digitais foram amplamente testadas e implementadas para garantir a
continuidade parcial ou total de atividades essenciais (Gunasekeran et al.,
2021). Na area da saude, tornou-se necessario reconfigurar a prestacdo de
cuidados, com o objetivo de reduzir a exposicdo das equipes e minimizar a
transmissdo entre pacientes (Gunasekeran et al., 2021). A telessalude emergiu
como uma alternativa promissora durante esse periodo, viabilizando o acesso
aos cuidados e facilitando a transicdo para a saude digital (“Telehealth is here
to stay”, 2021). Conselhos e 6rgaos regulamentadores das profissdes na area
da saude precisaram adaptar suas normativas para permitir o uso da
telessaude (Bettger; Resnik, 2020), incluindo regulamentac¢des especificas para
a pratica da telerreabilitacdo (COFFITO, 2020). Essa adaptacdo possibilitou a
continuidade dos tratamentos mesmo diante das restricbes sanitarias impostas

pela pandemia (Pedersini; Corbellini; Villafafie, 2020).

Embora a Organizacdo Mundial da Saude (OMS) tenha declarado, em maio de
2023, o fim da emergéncia de saude publica de importancia internacional
relacionada a COVID-19, os impactos e aprendizados advindos desse periodo
tendem a se perpetuar, incluindo a incorporacéo definitiva das TIC aos servigos
de saude, especialmente em contextos nos quais o deslocamento ou o
atendimento presencial se mostram inviaveis (Bettger; Resnik, 2020). Nesse
cenario, o chamado “novo normal” para os servigcos de reabilitag&do inclui o uso
mais frequente da telerreabilitacdo, pratica que ja existia antes da pandemia,
mas que foi significativamente ampliada nesse periodo. A telerreabilitacéo
oferece oportunidades importantes para avancos tanto na pesquisa quanto na

pratica clinica, especialmente em relacdo ao desenvolvimento de protocolos
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especificos de avaliagdo, tratamento e monitoramento remoto de pacientes,
garantindo que os cuidados sejam viaveis, seguros e eficazes (Greene; Reid;
Larson; 2012, Bettger; Resnik, 2020).
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1.2 Telerreabilitagéo: conceito e evidéncias

A telerreabilitagdo surgiu como uma estratégia inovadora para ampliar 0 acesso
e reduzir os custos associados a prestacao de servicos de saude. Trata-se de
um sistema de oferta de reabilitacdo que usa as TIC para viabilizar tanto a
avaliacdo clinica quanto o acompanhamento terapéutico, por meio de recursos
como videoconferéncia, aplicativos de dispositivos moveis e ligacdes
telefénicas (Pramuka, Roosmalen, 2009; Seelman, Hartman, 2009). Estudos
em diferentes especialidades demonstram o0s efeitos positivos que a
telerreabilitacdo pode alcancar, com resultados clinicos equivalentes aos da
reabilitacdo presencial ou convencional, reforcando sua viabilidade como
alternativa para o modelo presencial (Pain et al., 2007; Eriksson et al., 2009;
Russel et al., 2011; Tousignant et al., 2011; Bini, Mahajan, 2017). Alguns
fatores ajudam a explicar os bons resultados obtidos com essa modalidade. A
telerreabilitacdo possibilita maior flexibilizacdo para os pacientes quanto aos
horérios destinados a execucdo de protocolos de tratamento, favorecendo a
integracdo a rotina individual e promovendo o empoderamento dos pacientes
sobre sua saude, ao torna-los mais ativos em seu processo de reabilitacao
(Eriksson, Lindstrom, Ekenberg, 2011). As evidéncias também apontam que a
telerreabilitacdo é segura (Moffet et al. 2015; Wang et al., 2019; Jansson et al.,
2020), efetiva e menos onerosa quando comparada a reabilitacdo presencial
(Kairy et al., 2009; Tousignant et al., 2015; Fusco, Turchetti, 2016; Bettger;
Resnik, 2020). Além disso, a literatura mostrou que a telerreabilitacdo pode
contribuir para a reducdo de reinternacdes, o que representa um beneficio
adicional com impacto positivo nos custos para o sistema de saude, pacientes
e familiares (Dinesen et al.,, 2012). RevisOes sistematicas realizadas nos
altimos anos reforcam essas evidéncias, demonstrando que a telerreabilitacdo
é eficaz para pacientes com diferentes condigbes de saude (Agostini et al.,
2015; Cottrell et al., 2017; Grona et al., 2018; Yeroushalmi et al., 2020). Uma
revisdo recente corrobora esses resultados, indicando que programas de
exercicios realizados por meio de telerreabilitacdo sdo uma alternativa viavel

para o tratamento da dor, da funcao fisica e da qualidade de vida de adultos
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com deficiéncia fisica (Dias et al., 2020). Experiéncias internacionais, com as
da Inglaterra — pais que enfrenta desafios semelhantes aos do Brasil
relacionados as filas de espera para fisioterapia —, também evidenciam o
potencial da telerreabilitagdo como ferramenta para ampliar o acesso aos
cuidados e racionalizar custos, oferecendo aprendizados relevantes para a
implementacédo de programas adaptados a realidade brasileira (Salisbury et al.,
2013).

A urgéncia em reinventar, reorganizar e transformar os modelos de prestagao
de cuidados em saude tornou-se ainda mais evidente no cenario pés-COVID-
19 (Gunasekeran et al., 2021). As medidas de distanciamento social adotadas
durante a pandemia evidenciaram a importancia dos cuidados de saude a
distancia para garantir a continuidade e o acompanhamento dos tratamentos,
especialmente entre populagbes vulneraveis, como os idosos (Perdesini,
Corbellini, Villafafie, 2020; Turolla et al., 2020). Nesse contexto, a realizacéo de
avaliacdes clinicas a distancia por meio das avaliacbes remotas — até entédo
pouco explorada — ganhou protagonismo. Embora inicialmente recebidas com
cautela, devido & escassez de evidéncias, as avaliacdes remotas passaram a
ser consideradas uma alternativa viavel para a coleta de dados clinicos,
utiizando TIC sem a necessidade de deslocamento de pacientes ou
profissionais. Alguns estudos realizados por meio remoto investigaram a
validade e a confiabilidade de diferentes medidas e testes comumente usados
na fisioterapia, demonstrando resultados promissores (Mani et al., 2017; Grona
et al., 2018; Wong et al., 2020). No entanto, a literatura ainda é limitada no que
diz respeito as propriedades de medida de avaliagdes funcionais realizadas de
forma remota (Cabana et al., 2010; Hwang et al., 2017), especialmente entre

idosos com diferentes condi¢des clinicas.

A avaliacdo do desempenho funcional € essencial para o monitoramento da
capacidade fisica de idosos, sendo fundamental para a deteccdo precoce de
declinios funcionais, planejamento terapéutico e tomada de decisdes clinicas

(Quinn et al., 2011; Patrizio et al., 2021). Testes funcionais simples, como o
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Teste de Levantar e Andar Cronometrado (TUG) e do Teste de Sentar e
Levantar da Cadeira por 30 segundos (30CST), sdo amplamente utilizados na
pratica clinica por sua validade como preditores de mobilidade, risco de quedas
e capacidade funcional em idosos (Shumway-cook et al., 2000; Bhatt et al.,
2011; Bohannon et al., 2012; Narintip, Siriphorn, 2020). O TUG avalia a
mobilidade funcional, equilibrio, marcha e coordenacéo (Podsiadlo, Richardson,
1991). O teste consiste em medir 0 tempo que o individuo leva para se levantar
de uma cadeira, caminhar trés metros, retornar e sentar-se novamente. Valores
mais altos indicam pior desempenho e estdo associados a risco aumentado de
quedas, fragilidade e limitacdo funcional (Podsiadlo, Richardson, 1991;
Beauchet et al., 2011). O TUG é recomendado por diretrizes internacionais
como um indicador confidvel da mobilidade funcional em idosos (Sletvold et al.,
1996; American Geriatrics Society, British Geriatrics Society, and American
Academy of Orthopaedic Surgeons Panel on Falls Prevention, 2001). O 30CST,
por sua vez, € utilizado para estimar a forca e a resisténcia muscular dos
membros inferiores, importantes preditores da funcionalidade e da capacidade
para realizar atividades da vida diaria (Jones et al., 1999; Mccarthy et al.,
2004). O teste consiste em contar o numero de repeticdes de levantar e sentar
da cadeira, com os bracos cruzados no peito, durante 30 segundos (Rikli,
Jones, 1999). Desempenhos reduzidos nesse teste estdo associados a perda
da capacidade fisica em idosos, reducdo da mobilidade e da independéncia
funcional (Rikli, Jones, 2013). O TUG e o 30CST apresentam boas
propriedades psicométricas, como confiabilidade intraexaminadores e
interexaminadores e validade convergente com outros instrumentos funcionais
(Podsiadlo, Richardson, 1991; Jones, 1999; Siggeirsdottir et al., 2002; LIN et
al., 2004; Mccarthy et al., 2004; Macfarlane et al., 2006; Nordin et al., 2006; Gill,
Mcburney, 2008; Wrisley, Kumar, 2010; Gill et al., 2012). Dessa forma, a
possibilidade de aplicar esses testes de forma remota amplia seu potencial de
uso em contextos de restricdo de mobilidade e em regides com acesso limitado
a servicos presenciais. Aléem disso, a aplicacdo remota desses testes

representa uma alternativa viavel e estratégica do ponto de vista clinico e
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logistico, por sua simplicidade, baixo custo e utilidade em triagens, rastreio e

acompanhamento continuo de pacientes a distancia.

Para que essa pratica seja amplamente adotada e integrada aos servigos de
saude, é necessario que as tecnologias utilizadas sejam acessiveis, seguras,
confidveis e de fécil utlizacdo tanto para pacientes quanto para
profissionais. Além disso, é essencial investir em estudos robustos que
abordem questbes relativas a confiabilidade, seguranca e custo da
implementacdo de avaliagbes remotas, particularmente em subgrupos
populacionais como os idosos, que frequentemente enfrentam maiores
dificuldades de deslocamento. Esses avancos sao fundamentais para ampliar o

acesso a reabilitacdo sem comprometer a qualidade da assisténcia.
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1.3 O problema da fila de espera para o sistema de salde e para 0S USUarios

O acesso universal e gratuito aos servicos de saude € um direito constitucional
no Brasil (Brasil, 1990) e representa um dos pilares fundamentais para garantir
a integralidade e a equidade do cuidado prestado pelo sistema de saude
brasileiro (Paim et al.,2011; Palmeira et al., 2022). No entanto, assegurar o
acesso oportuno aos cuidados de saude permanece como um dos grandes
desafios enfrentados por sistemas de saude em todo o mundo (Siciliani, Hurst,
2003; Salisbury et al., 2007), especialmente no que se refere aos servicos
ambulatoriais especializados, como os de reabilitacdo (Pereira et al., 2022).

A reabilitacdo € um componente essencial da cobertura universal de saude e
deve ser integrada aos servicos de saude em todos os niveis de atencédo
(World Health Organization, 2023). Estima-se que 2,4 bilhdes de pessoas no
mundo convivam com alguma condicdo de saude que pode se beneficiar de
intervencdes de reabilitacdo (Cieza, et al., 2020). A demanda por esses
servicos tende a crescer continuamente, impulsionada pelo envelhecimento
populacional e pelo aumento do nimero de pessoas com incapacidades e
declinio funcional (Veras, 2009). Além disso, emergéncias sanitarias - como
surtos, pandemias, desastres naturais e conflitos - tém sobrecarregado ainda
mais 0s sistemas de saude, especialmente o0s servicos de reabilitacdo
(Organizacdo Mundial Da Saude, 2023).

A crescente demanda por cuidados, associada a escassez de recursos e a
insuficiéncia de profissionais especializados, limita a capacidade dos sistemas
de saude de oferecer servicos de forma adequada, sobretudo em paises de
baixa e média renda, o que tem contribuido para a formacéo de longas filas de
espera (World Health Organization, 2017; Bright, Wallace, Kuper, 2018). As
filas de espera resultam do descompasso entre a oferta dos servi¢cos de saude
e a demanda da populagdo usuaria (Marinho, 2009). O termo “tempo de
espera” designa o periodo em que os usuadrios aguardam para obter os
atendimentos necessarios (Assis et al., 2023). No contexto brasileiro, estudos

apontam que o tempo médio de espera para iniciar o tratamento
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fisioterapéutico ambulatorial no Sistema Unico de Satide (SUS) frequentemente
ultrapassa 60 dias (Matos et al., 2022; Pereira et al., 2022). Essa realidade
impacta negativamente a funcionalidade dos individuos, potencializando
limitacdes nas atividades diarias, restricbes de participacdo social e a piora do
estado de saude e da qualidade de vida (World Health Organization, 2017).

No contexto da reabilitacdo ambulatorial, a funcionalidade do paciente pode
influenciar diretamente os custos incorridos durante o periodo de espera. A
espera prolongada compromete a continuidade do cuidado e esta associado a
piores desfechos clinicos, aumento da utilizacdo de outros servicos e,
conseguentemente, maiores custos para o sistema de saude, (Ojha et al.,
2016; Deslaurier et al.,, 2019), especialmente entre idosos. Individuos com
desempenho funcional comprometido tendem a demandar uma utilizacdo de
servicos de saude, medicamentos e readmissdes hospitalares (Peron et al.,
2011; Hoyer et al.,, 2013; Mateo-Abad et al., 2022). Nesse sentido, medidas
objetivas como o TUG e o 30CST, além de Uuteis clinicamente, podem
representar marcadores indiretos do impacto econdmico da espera por

atendimento, justificando sua inclusdo na analise de preditores de custo.

Além dos impactos na saude individual, as filas de espera por atendimentos
especializados representam um importante problema de gestéo e planejamento
em saude publica. A espera prolongada por atendimento especializado
configura-se como um desafio estrutural que compromete a continuidade do
cuidado, sobrecarrega outros niveis de atencéo e gera custos adicionais diretos
e indiretos, além de contribuir para o desprestigio social do sistema de saude
(Cullis, Jones, Propper, 2000; Marinho, 2009). Diante desse cenéario, torna-se
essencial avaliar os determinantes associados aos custos gerados pelo tempo
de espera para atendimentos especializados, como os de fisioterapia, no
sistema de saude brasileiro. Essa avaliacdo visa subsidiar estratégias mais
eficientes de alocacéo de recursos e orientar a formulagéo de politicas publicas
gue promovam 0 acesso oportuno e de qualidade aos servi¢cos de reabilitacdo
no ambito do SUS.



22

1.4 Contexto econdmico brasileiro e o papel das avaliagbes econGmicas na

sustentabilidade dos servi¢os de saude

Frente ao cenario econdmico brasileiro, marcado por crescentes restricbes
orgamentarias, os recursos destinados ao setor saude tém se tornado cada vez
mais escassos, exigindo que 0s servigos reavaliem os custos e beneficios
associados as intervencbes e programas de cuidado. Sem uma analise
sistematica e abrangente dos aspectos envolvidos em cada intervencéo,
incluindo seus custos e consequéncias, decisbes equivocadas podem ser
tomadas, comprometendo a efetividade dos servicos clinicos (Brasil, 2014).
Ainda que nao sejam 0s Unicos determinantes no processo de planejamento
dos servicos e programas de salude, as avaliacbes econdémicas Ss&o
ferramentas fundamentais para assegurar a implementacdo efetiva das
intervencdes e alocacao eficiente dos recursos disponiveis (Vianna, Caetano,
Uga, 2009).

Preocupados com a sustentabilidade do sistema de saude brasileiro, em 2011,
0 governo decretou a Lei N° 12.401, que instituiu a Comissao Nacional de
Incorporacdo de Tecnologias no SUS, com a finalidade de assessorar o
Ministério da Saude na incorporacéo, exclusdo ou alteracdo de tecnologias em
saude (Brasil, 2011a). No mesmo ano, por meio da Portaria N° 2.915, foi criada
a Rede Brasileira de Avaliacdo de Tecnologias em Saude, com o objetivo de
integrar instituicbes de ensino e pesquisa e gestores publicos para o
desenvolvimento de estudos em Avaliacdo de Tecnologias em Saude (Brasil -
Ministério da Saude, 2011b). Essas acOes fortaleceram a capacidade do
sistema de saude em identificar demandas, propor solugdes tecnoldgicas
apropriadas e otimizar o uso dos recursos publicos, facilitando as decisdes
sobre a incorporacdo de novas tecnologias e a alocagdo orgamentaria (Vianna,
Caetano, Uga, 2009). Nesse contexto, as avaliacdes econémicas passaram a
ocupar papel de destaque nas politicas publicas do Ministério da Saude,
sobretudo diante da crescente demanda por eficiéncia em um cenario de

recursos limitados (Brasil, 2014). A adocdo de decisbes baseadas em
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evidéncias refor¢a a importancia de critérios racionais na alocagdo de recursos,
especialmente em um ambiente marcado por necessidades populacionais
crescentes e orcamentos restritos (Hoch, Dewa, 2005; Brousselle, Lessard,
2011). O objetivo central das avaliacdes econbmicas em saude €, portanto,
maximizar os beneficios & saude da populacdo a partir do uso mais eficiente
dos recursos disponiveis, subsidiando os processos de tomada de decisdo nos
diferentes niveis de gestdo e contribuindo para um sistema de saude mais

equitativo, sustentavel e efetivo (Drummond, Alistair, 2002).

As andlises econbmicas podem ser compreendidas como técnicas analiticas
formais destinadas a avaliar os custos e/ou comparar diferentes alternativas de
intervencdes, tecnologias, programas, ou acfes em saude, levando em
consideracao tanto os custos quanto seus resultados, positivos ou negativos
(Hoch, Dewa, 2005; Brasil, 2014). Essas analises englobam diferentes métodos
de avaliacdo de tecnologias em saude (Brasil, 2014; Da Silva et al., 2014). Os
meétodos de calculo de custos variam conforme a forma como os componentes
sao identificados e avaliados: a identificacdo dos custos pode ocorrer por meio
dos métodos de macrocusteio (gross-costing) ou de microcusteio
(microcosting), enquanto a avaliacdo dos componentes pode seguir
abordagens “de cima para baixo” (top-down) ou “de baixo para cima” (bottom-
up) (Tan, 2009; Hrifach et al., 2016; Brasil, 2021).

Os estudos de macrocusteio, também denominados custeio bruto, identificam
0s componentes de custo de forma agregada, geralmente por meio de grandes
bases de dados eletrdnicas (Drummond et al, 2005; Hrifach et al., 2016). Por
apresentarem as informacOes de custo de forma genérica, esses estudos
podem apresentar menor acuracia na identificacdo e avaliagdo dos recursos,
uma vez que nao possibilitam o rastreamento dos custos diretamente a partir
do paciente, nem consideram as variagcdes na utilizacdo dos recursos em
funcdo das condi¢bes de saude individuais (Tan, 2009). Embora apresentem
menor precisdo na mensuracdo dos recursos utilizados, os métodos de

macrocusteio se destacam pela viabilidade e aplicabilidade, especialmente
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quando o objetivo é obter estimativas gerais de custos em nivel populacional.
Em contrapartida, os estudos de microcusteio utilizam técnicas de avaliagdo de
custos caracterizadas por maior acuracia e precisdo na identificacdo e
mensuracdo dos recursos, sendo consdierados ferramentas indispensaveis
para analises econdmicas mais robustas (Brasil, 2021). Nesse método, as
informacdes de custos sdo detalhadamente identificadas e mensuradas para
cada individuo e cada recurso consumido em uma intervencao ou processo de
cuidado. Essa abordagem é particularmente Gtil para identificar diferencas de
custo entre alternativas terapéuticas e para apoiar o0 planejamento
orcamentario dos servicos de saude (Tan, 2009). No entanto, sua
implementacdo é mais complexa, pois envolve altos custos operacionais e

necessidade de coleta e sistematizacdo de dados individuais (Brasil, 2021).

As abordagens de cima para baixo “top-down” e de baixo para cima “bottom-
up” complementam e influenciam a forma como os custos sao estimados. No
modelo ‘top-down” os custos totais sdo obtidos a partir de registros financeiros
agregados, como orcamentos e relatérios financeiros, e posteriormente este
custo total é distribuido proporcionalmente entre os servicos, com base em
critérios predefinidos. Na abordagem “bottom-up” 0s custos sdo examinados e
calculados detalhadamente para cada recurso usado, permitindo a estimativa
mais precisa dos custos individuais (Brasil, 2021). A combinacdo dessas
dimensbGes metodoldgicas da origem a quatro estratégias analiticas distintas:
macrocusteio top-down, macrocusteio bottom-up, microcusteio top-down e
microcusteio bottom-up (figura 1) (Tan, 2009). Alguns autores consideram o
microcusteio de baixo para cima o padréo-ouro das analises econbmicas em
saude, tendo em vista 0 maior nivel de precisdo nas estimativas dos custos
(Drummond et al., 2005; Tan, 2009; Hrifach et al., 2016).
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Figura 1: Matriz relativa a acuracia e viabilidade dos métodos de custeio na

identificacdo e valoracdo dos componentes de custo
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Fonte: Traduzido e adaptado de TAN, 2009

Além de auxiliarem no processo de tomada de decisdo dos gestores, ao
fornecer embasamento tedrico para a construcdo e e aprimoramento de
politicas publicas, as avaliacbes econbmicas oferecem suporte para a
priorizagdo de investimentos e a alocagao de recursos nos diferentes niveis de
atencdo (Brasil, 2021). No municipio de Belo Horizonte, apenas no ano de
2023, foram gastos aproximadamente R$ 1,8 bilhdes no setor da saude, dos
quais cerca de R$ 284,37 milhdes foram destinados a rede especializada - que
inclui os atendimentos ambulatoriais de fisioterapia - representando
aproximadamente 15% do total de gastos com saude do municipio (Fundacgéo
Dom Cabral, 2023). Nesse sentido, torna-se essencial investir em programas e
intervencdes que assegurem a sustentabilidade financeira do sistema de
saude, sem comprometer a qualidade dos servicos prestados. Dessa forma,
avaliacoes econbmicas robustas sdo essenciais para orientar o uso racional
dos recursos publicos, promovendo um sistema de saude mais eficiente,

equitativo e capaz de responder adequadamente as demandas da populagéo.
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1.5 Justificativa

Os avancos tecnoldgicos tém transformado profundamente todos os setores da
sociedade. Um dos campos mais impactados por essas inovagoes é a area da
saude, na qual as tecnologias digitais passaram a desempenhar um papel
essencial, facilitando avaliagbes e diagnésticos, além de permitir o
monitoramento e a continuidade de tratamentos. A pandemia de COVID-19
acelerou significativamente este processo de transicdo para a saude digital.
Nesse periodo, a forma de prestar cuidados foi adaptada para minimizar a
transmissdo do virus, o que resultou na expansao do uso de tecnologias para
garantir o acesso da populacdo aos servicos de saude e a continuidade dos
atendimentos. No Brasil, os servicos de telessaude e telerreabilitacdo eram
pouco explorados antes da pandemia, mas passaram a ser implementados
tanto na rede privada quanto na publica. Ainda que tenha sido decretado o fim
da emergéncia de saude publica relacionada a pandemia, os servicos de
telerreabilitacdo continuam — e tendem a continuar - sendo utilizados em
alguma medida. Esse cenario reforca a necessidade de se investigar mais
profundamente questbes ainda pouco exploradas na literatura, como a
confiabilidade de avaliagbes remotas de testes funcionais, especialmente

voltadas a populacéo idosa.

Adicionalmente, o periodo poés-pandemia intensificou também a
discusséo sobre a importancia do gerenciamento financeiro no planejamento,
execucao e implementacgéo de politicas publicas de saude. A alocacao eficiente
de recursos financeiros, por vezes escassos, tornou-se essencial para atender
as demandas da coletividade e reduzir a sobrecarga nos servigos de saude.
Dessa forma, as analises econdmicas assumem um papel fundamental na
garantia da utilizacdo sustentavel dos recursos, especialmente diante dos
desafios enfrentados pelos sistemas publicos de saude, como a alta demanda
e as longas filas de espera por atendimento — incluindo os servicos de
reabilitacdo. Nesse contexto, foram desenvolvidos dois estudos que compbe

essa tese. O primeiro deles investigou as propriedades de medida de dois
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testes funcionais aplicados de forma remota (on-line) em pacientes idosos
encaminhados a fisioterapia com diferentes condicbes de saude. O segundo
estimou os custos diretos associados ao periodo de espera de pacientes
idosos egressos hospitalares encaminhados para tratamento ambulatorial de
fisioterapia na rede publica de saude, e se fatores demograficos, clinicos e
funcionais explicam o0s custos totais para o SUS durante o periodo de

inatividade terapéutica.
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2 OBJETIVO
2.1 Objetivo Geral

Investigar as propriedades de medida de dois testes funcionais aplicados de
forma remota on-line, bem como os custos diretos associados ao periodo de
espera para tratamento ambulatorial de fisioterapia na rede publica de saude

do municipio de Belo Horizonte — Minas Gerais.
2.2 Objetivos especificos
Estudo 1:

- Investigar a confiabilidade paralela entre as avaliacbes remota e
presencial (face a face) do Teste de Levantar e Andar Cronometrado (TUG) e
do Teste de Sentar e Levantar da Cadeira por 30 segundos (30CST) em
pacientes idosos encaminhados a fisioterapia com diferentes condi¢cdes de
saude.

- Investigar as confiabilidades teste-reteste, intraexaminadores e

interexaminadores do TUG e 30CST realizados de forma remota on-line.

- Verificar se fatores sociodemogréficos (idade, escolaridade e renda) e
a familiaridade com tecnologia influenciam a consisténcia das avaliagdes
intraexaminadores, a concordancia das avaliacfes interexaminadores e a

confiabilidade paralela.
Estudo 2:

- Estimar os custos diretos associados ao periodo de espera de
pacientes idosos egressos hospitalares encaminhados para tratamento
ambulatorial de fisioterapia no sistema publico de saude da cidade de Belo

Horizonte, Brasil.

- Investigar se fatores demograficos, clinicos e funcionais explicam os

custos totais para o SUS.
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3ARTIGO 1

TIMED-UP AND GO AND 30-S CHAIR-STAND TESTS APPLIED VIA VIDEO
CALL ARE RELIABLE AND PROVIDE RESULTS SIMILAR TO IN-PERSON
ASSESSMENT IN OLDER ADULTS WITH DIFFERENT

MUSCULOSKELETAL CONDITIONS

ABSTRACT

Background: Remote assessments are promising for coping with adverse
situations, such as those imposed by the COVID-19 pandemic. Measurement
properties must be specific to the characteristics of the population and the
context in which the instruments are used.

Purposes: 1) To evaluate the parallel reliability of the timed up and go (TUG)
and 30-second chair-stand test (30CST) performed in-person and remotely and
2) to analyze the intra-rater, inter-rater, and test-retest reliability of these tests
assessed remotely in older adults with different musculoskeletal conditions.
Methods: The sample included 50 older adults. Parallel reliability was
determined by comparing in-person and remote data. Bland-Altman plots
displayed differences between tests (TUG and 30CST) performed in-person
and remotely, showing the mean scores of each participant. The intra-rater,
inter-rater, and test-retest reliability for remote assessments were analyzed
using the intraclass correlation coefficient (ICC) with a 95% confidence interval.
Results: Parallel reliability was high between in-person and remote
assessments (ICC > 0.82). Intra-rater, inter-rater, and test-retest reliability were
very high for remote assessments (ICC > 0.90). The minimal detectable change

for the remote assessment of TUG (MDC < 1.95) and 30CST (MDC < 2.39)
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indicated adequate sensitivity. In both tests, the standard error of the
measurement was acceptable (SEM% < 10%) and Bland-Altman limits of

agreement were solid.

Conclusions: The remote assessment of TUG and 30CST in older adults with
different musculoskeletal conditions was as reliable as those performed in

person and may be considered when in-person assessments are impossible.

Keywords: Telerehabilitation, Teletherapy, Timed Up and Go, 30-s Chair-stand
Test, Older adults.
Introduction
The COVID-19 pandemic caused a global crisis, forcing governments and
healthcare systems to make adjustments to address the healthcare needs
of the population (Gunasekeran et al., 2021; Haldane et al., 2021; Wosik et al.,
2020). Regarding rehabilitation, remote assessments of patients emerged as a
promising strategy to overcome the challenges posed by the COVID-19
pandemic. Additionally, remote assessments might facilitate physical therapy
services for individuals with geographical, physical, or economic limitations
(Russel et al., 2009; Zischke et al., 2021). Although reduced or delayed access
to healthcare services impairs the general health and well-being of individuals
(Deslauriers et al., 2021), healthcare professionals are often skeptical about
remote assessments because of the limited research on the measurement
properties of functional assessments (Cabana et al., 2010; Hwang et al., 2017;
Ozsoy et al., 2022; Peyrusqué et al., 2022; Venkataraman et al., 2020).
Physical and functional assessments are important for identifying
functional decline in older adults (Quinn et al., 2011). The early detection of

functional decline allows for the early implementation of interventions aimed at
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mitigating or halting functional decline, as well as averting adverse outcomes,
such as falls, loss of autonomy, reduced mobility, and disabilities (Patrizio et al.,
2021; Quinn et al., 2011). Functional assessments are usually performed in
person; however, older adults often face barriers related to mobility,
displacement, absence of caregivers, and financial constraints (Bethancourt et
al.,, 2014; Clemente et al.,, 2022; Mohd Rosnu et al., 2022). In this sense,
remote assessments can minimize the barriers to accessing physical therapy
services, reducing governmental and individual costs associated with in-person
assessments in the public healthcare system of low- and middle-income

countries.

The timed up and go (TUG) and the 30-s chair-stand (30CST) tests are
widely used for the functional assessment of older adults, do not require special
or expensive equipment, and can be safely performed at home (i.e., remote
assessment). These tests incorporate movements performed during daily
activities, including walking short distances, standing, and sitting in a chair.
Although their measurement properties are established in the literature,
particularly for in-person assessment with older adults, they have not been
thoroughly tested remotely (Alghadir et al., 2015; Beauchamp et al., 2021; Gill &
McBurney, 2008; Gill et al., 2022; Holm et al., 2021; Jones et al., 1999;
Podsiadlo & Richardson, 1991; Steffen et al., 2002; Tolk et al., 2019). In
addition, these tests can differentiate the functional level of individuals (Millor et
al., 2013). The measurement properties of an instrument are specific to the
characteristics of the population and context in which the instrument is used.
Therefore, this study aimed to analyze the parallel reliability of the TUG and

30CST assessed in-person and remotely and evaluate the intra-rater, inter-
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rater, and test-retest reliability of both tests performed remotely in older adults

with different musculoskeletal conditions.

Methods

Study Design

This methodological study was approved by the Research Ethics Committee of
the Universidade Federal de Minas Gerais and the Ethics Committee on
Research  Involving Human Beings of Belo Horizonte (no.
30673820.8.0000.5149), following all precepts of research involving human

beings.

Population and Recruitment

The sample consisted of older adults with various musculoskeletal conditions
receiving or awaiting physiotherapy treatment. They were recruited from the
Clinical Skills Laboratory and the Active Aging Project of the School of Physical
Education, Physiotherapy, and Occupational Therapy of Minas Gerais,
specialized rehabilitation centers, and basic health units of Belo Horizonte,
Brazil. Participants aged > 60 years, with a mobile phone with internet
connection at home, and able to perform the TUG and 30CST were included.
Individuals were excluded if they presented the following conditions that could
hamper performance on outcome measures: diagnosis of any neurological
condition, score below the cut-off point according to education level on the Mini-
Mental State Examination (Bertolucci, 1994), or inability to understand

instructions.
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Sample Size

The Consensus-Based Standards for the Selection of Health Measurement
Instruments (COSMIN) was used to determine the sample size (Mokkink et al.,
2012). An adequate sample size for studies assessing the measurement
properties (e.g., reliability and validity) is between 50 and 99 participants
(Terwee et al., 2012). Hence, the minimum sample size estimated for this study

was 50 individuals.

Outcome Measures

The TUG is a simple test that measures functional mobility, balance, walking
ability, and fall risk in older adults (Podsiadlo & Richardson, 1991). Participants
were instructed to wear shoes and use walking aids if needed. Standardized
instructions were provided before the test. Participants placed the chair in an
open space and measured three meters from the front edge of the seat. An
object marked the distance on the floor. After the command “go”, the participant
stood up from the chair, walked three meters at a comfortable and safe pace,
returned to the chair, and sat down; the time stopped when the participant sat
down (Podsiadlo & Richardson, 1991). Three studies investigated the reliability
of the in-person TUG for community-dwelling older adults and found a high test-
retest reliability (ICC = 0.80 to 0.99) (Beauchamp et al., 2021; Podsiadlo &
Richardson, 1991, Steffen et al., 2002) and high intra- and inter-rater reliability
(ICC =0.97 to0 0.99 and ICC = 0.96 to 0.99, respectively) (Alghadir et al., 2015;
Podsiadlo & Richardson, 1991; Steffen et al., 2002). The minimal detectable
change (MDC) of the TUG ranges from 1.14 to 2.26 seconds for older adults

(Alghadir et al., 2015; Beauchamp et al., 2021).
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The 30CST was developed to assess leg strength and endurance in
older adults (Bohannon, 1995). Participants followed standardized
instructions to perform the test. They began the test seated in the chair, with
arms crossed in front of the torso, back straight, and feet shoulder-width
apart and resting on the floor to maintain balance. Each participant was
encouraged to stand up and sit down for 30 seconds, and the number of
successful repetitions was counted (Bohannon, 1995). Five studies have
investigated the test-retest reliability of the in-person 30CST in older adults
with various clinical conditions and found high test-retest reliability (ICC= 0.89
to 0.90) (Gill et al., 2022; Gill & McBurney, 2008; Holm et al., 2021; Jones et
al., 1999; Tolk et al., 2019). Intra- (ICC = 0.97, 95%CIl= 0.94 to 0.98) and
inter-rater reliability (ICC = 0.93, 95% CI= 0.87 to 0.96) of the 30CST were
also high for older adults (Gill & McBurney, 2008). The MDC of the 30CST

for older adults with knee osteoarthritis is 2.5 repetitions (Gill et al., 2022).

Procedures

Data were collected over three non-consecutive days: one day of in-person
assessment and two days of remote assessments via WhatsApp video calls.
The interval between the first and second assessments was two days, whereas
five to seven days were given between the second and third assessments.
During recruitment, participants were questioned about their ability to stand
from a chair, sit back down, and walk a distance of 3 meters. Next, they were
randomly selected to perform the first assessment remotely or in person. A
researcher not involved in data collection computer-generated a random

sequence, which was concealed in opaque, sealed, and sequentially numbered
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envelopes. Participants were informed about the research objectives and
signed the informed consent form and the consent form for video call
recordings. The Mini-Mental State Examination was also applied to detect
possible cognitive deficits. Clinical and sociodemographic data, and information
regarding technology access were also collected.

In-person assessments occurred in the respective recruitment locations,
while remote assessments were performed via video calls. Before the remote
assessments, participants received a video (1 minute 47 seconds long) with
instructions on how to prepare the environment and communicate with the
evaluators. They were contacted to confirm the preparation of the environment
according to instructions. To increase safety, participants were advised to
perform the tests in an obstacle-free area and have a companion or caregiver
during assessments. All remote assessments were recorded to facilitate
subsequent re-assessment.

Two evaluators were present during all in-person and remote
assessments, and they performed their measurements independently. One
evaluator was a physiotherapist with a Master's degree and six years of clinical
experience, whereas the other was an undergraduate student with prior
experience in performing the TUG and 30CST tests. They were trained to
conduct the tests to avoid measurement bias, and standardizing measures were
applied before the remote assessments. First, if the environment was not
properly organized, evaluators were instructed to wait on the video call until
participants were ready for the assessments. Second, when participants
presented difficulties using technology, evaluators waited for the presence of a

caregiver. Last, if the participant could not follow the instructions and started the
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test before authorization, evaluators were instructed to interrupt and restart the
test. All participants performed the TUG first, followed by the 30CST. In
addition, participants performed a training trial (in-person and remotely) to
ensure familiarization with the tests; the second assessment occurred to collect

data for analysis.

Parallel reliability was determined by comparing the results obtained from
in-person assessments with the first remote assessment. Intra-rater reliability
was calculated by comparing the in-person and remote assessments. Both
evaluators were present during the video call and completed their assessments
for inter-rater reliability. Test-retest reliability was determined by comparing the

two remote assessments. Figure 1 illustrates the study design.

Insert_Figure_1 near_ here

Statistical Analysis

Quantitative data were expressed as mean, standard deviation, and relative
frequency (percentage). Bland-Altman plots displayed differences between the
TUG and 30CST performed in-person and remotely, according to the mean
scores of each participant. In addition, a limit of agreement was established,
with small intervals indicating a good level of agreement (Giavarina, 2015).
Next, the intraclass correlation coefficient (ICC) assessed the parallel reliability
of remote and in-person tests. The standard error of the measurement (SEM)
was used to measure precision and absolute reliability (SEM = SD*V1-ICC)

(Weir 2005); a low absolute SEM indicated good reliability (Weir, 2005). The
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relative SEM (SEM%) was also calculated as the percentage of the absolute
SEM divided by the mean values obtained in the tests. A SEM% < 10% was
considered acceptable (Cejudo et al., 2015; Weir, 2005).

The MDC was calculated by the formula: MDC = SEM*1.96v2 (Weir,
2005). This parameter reflects the minimum change not attributed to variations
in the measurement (i.e., the MDC can be interpreted as a significant change)
(Haley & Fragala-Pinkham 2006). The smaller the MDC, the greater the
measurement sensitivity (Haley & Fragala-Pinkham, 2006; Weir, 2005). Last,
intra-rater, inter-rater, and test-retest reliability of remote and in-person
assessments were performed using the ICC with the respective 95% confidence
intervals. The two-way random effects model, ICC (2.1), was used for inter-rater
reliability (Koo & Li, 2016; Portney & Watkins, 2009), whereas the two-way
mixed effects model, ICC (3.1), was used for intra-rater and test-retest reliability
(Portney & Watkins, 2009; Shrout & Fleiss, 1979). ICC values were considered
small (< 0.25), low (0.26 to 0.49), moderate (0.50 to 0.69), high ( 0.70 to 0.89),
or very high (> 0.90) (Portney & Watkins, 2009). All analyses were performed

using the SPSS software, version 19.0 (IBM Corp, NY, USA).

Results

The sample comprised 50 participants (41 female and 9 male) aged between 60
and 85 years (mean 68.9 + 6.5 years). Moreover, 58% (n = 29) of participants
were married or in a common-law marriage and presented with 9.30 + 4.53
years of education. Also, 62% of the sample performed the tests in the
presence of a companion, and only three used health services via video call

(Table 1).
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Insert_Table_1 near_ here

Bland-Altman plots were solid for the tests in both assessments of
evaluators, with few values outside the established limits of agreement (Figure

2).

Insert_Figure_2_near_ here

The parallel reliability between remote and in-person assessment was
high (ICC > 0.82) for both tests. The SEM for both evaluators was less than one
second in the TUG and less than one repetition in the 30CST. The %SEM was
acceptable for both tests and evaluators (%SEM < 10%). The MDC of the TUG
(MDC < 1.95) and 30CST (MDC < 2.39) evaluated by both evaluators indicated
adequate sensitivity to detect minimal changes. Table 2 shows the results of the
TUG and 30CST in both assessments and evaluators, along with the ICC,

MDC, SEM, and %SEM.

Insert_Table 2 near_here

The intra-rater, inter-rater, and test-retest reliability in the remote
assessments were considered very high in all cases (ICC > 0.90). No significant
differences were observed between the results regarding reassessments of
recorded videos and the original assessments. The mean difference between

the two independent evaluators (remote assessments) was 0.02 repetition in
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the 30CST and 1.11 seconds in the TUG. Moreover, the mean difference
between both remote assessments was 0.74 repetition in the 30CST and 0.46
seconds in the TUG. Table 3 shows the TUG and 30CST values obtained on

each remote assessment and the intra-rater, inter-rater, and test-retest.

Insert_Table 3 near_here

Discussion
This study verified the parallel reliability of the TUG and 30CST performed in
person and remotely. Additionally, the intra-rater, inter-rater, and test-retest
reliability were assessed when the tests were applied remotely to older adults
with various musculoskeletal conditions. The TUG and 30CST presented a high
parallel reliability (ICC > 0.83) between the in-person and remote assessments.
Intra-rater, inter-rater, and test-retest reliability were high for the remote
TUG and 30CST (ICC > 0.90), corroborating other studies with similar settings
and populations (Christopher et al., 2021; Shumway-Cook et al., 2000; Simpson
et al., 2022). In a systematic review, Christopher et al. (2021) demonstrated that
the TUG applied in person presented excellent levels of intra-rater (ICC > 0.98),
inter-rater (ICC = 0.99), and test-retest reliability (ICC > 0.96) in older adults. In
addition, Simpson et al. (2022) showed that the 30CST applied remotely had
excellent levels of intra-rater (ICC = 0.99 [95% CI: 0.98 to 1.00]) and inter-rater
reliability (ICC = 0.99 [95% CI: 0.98-0.99]) in patients with hip osteoarthritis
(Simpson et al., 2022). Thus, the findings of the present study have significant
clinical relevance since they corroborate the reliable use of remote

assessments of TUG and 30CST in older adults with different musculoskeletal
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conditions.

The TUG is a sensitive and specific test for predicting fall risk in older
adults (Barry et al., 2014; Bohannon, 2006; Bretan et al., 2013; Shumway-Cook
et al., 2000), while the 30CST assesses lower limb strength, endurance, and
balance control in older adults (Bohannon, 2012). Falls in older adults are
common and cause significant morbidity and mortality, reducing their autonomy
and independence (Barry et al., 2014; Tinetti et al., 1988). Decreased lower
limb muscle strength is the leading cause of falls due to balance disorders in
older adults (Fabre et al., 2010; Morita et al., 2005; Okamoto et al., 2010). Also,
older fallers may present reduced mobility due to physical injuries and
increased fear and psychological trauma (Vaishya & Vaish, 2020), impairing the
independence of these individuals and limiting their displacement for in-person
assessments and interventions. Therefore, the remote assessment of the TUG
and 30CST are promising and may allow for the early identification and
prevention of fall risk. Also, the possibility of early interventions without patient
or professional displacement may reduce treatment costs.

The SEM and MDC are important indices for longitudinal follow-up. The
SEM shows the variability in the performance of participants when the test is
repeated without any inherent change in their condition (i.e., the SEM quantifies
measurement error). Conversely, the MDC indicates the extent to which test
scores reflect a meaningful change over and above the measurement error
(Weir, 2005). SEM values found for the TUG and 30CST assessed remotely
were small, indicating high accuracy of measurements. Furthermore, the MDC
for the TUG test (MDC = 1.24) in the present study corroborated Peyrusqué et

al. (2022) (MDC = 1.55), who also studied remote functional tests in older
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adults. However, the authors found different MDC values for the 30CST (MDC =
4.88), contradicting our results (MDC = 1.75). The present study presents a
larger and more heterogeneous sample, which may justify these differences.
Thus, professionals and researchers must be aware of changes in functional
capacity and muscle strength in older adults when assessing the TUG and
30CST remotely, considering changes above the MDC of 1.24 seconds for the
TUG and 1.75 repetitions for the 30CST.

Despite the promising findings, this study had some limitations. All
assessments were conducted in the presence of two previously trained
evaluators experienced in applying the TUG and 30CST tests. However, due to
the context imposed by the COVID-19 pandemic, including more evaluators
was impractical since assessments were conducted remotely and in person.
Furthermore, data on frailty levels and sarcopenia were not collected, which
might have influenced the measurement properties of the tests. Therefore,
further studies are needed to determine whether these characteristics may
influence the results of reliability assessments. The predictive validity of these
remote assessments for fall prediction should also be better investigated. A
critical aspect of remote assessments is the need for participants to collaborate
and have an adequate environment, which might hinder replicating the tests
outside clinical settings. In this study, some participants required assistance
from caregivers to operate their mobile phone, whereas other participants
struggled to adhere to test instructions (e.g., starting the tests before receiving
the command from the evaluators), which required restarting the tests and
extending the overall assessment duration. Moreover, some participants did not

adequately prepare their environments as instructed, failing to mark or adjust
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the specified distance for the TUG. This mistake hampered the process of
ensuring the accuracy of the standardized 3-meter measurement. In some
cases, participants did not have enough physical space in their homes to
conduct the tests and opted to complete them in alternative settings, such as

the residence of family members.

Conclusions

The remote assessment of TUG and 30CST is reliable for use with older adults
with various musculoskeletal conditions. Remote assessments are a viable
alternative to in-person assessments, allowing the early identification and
intervention of functional limitations. Therefore, remote assessments should be
better explored to reduce the geographical barriers identified for in-person

assessments.
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Table 1. Characteristics of the study sample.

Characteristic n (%)
Age
60 — 69 31 (62)
70-79 14 (28)
>80 5 (10)
Sex (female/male) 41/9 (82/18)
Education
<4 years 15 (30)
5 — 8 years 7 (14)
> 8 years 28 (56)

Companion during assessment (yes/no)

31/19 (62/38)

Previous use of remote health services
(yes/no)

3/47 (6/94)

Musculoskeletal condition

Torso/spine pathology

Upper limb pathology

Lower limb pathology
Not informed

23 (46)
3 (6)
20 (40)
4 (8)
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Table 2. Parallel reliability of remote measurements compared to in-person

measurements of the TUG and 30CST tests.

Remote In-person ICC (95% CI) | SEM | SEM (%) | MDCos

Examiner 1

TUG(s) |10.82(330)| 971(268)| °°F g%f‘o‘ 070 | 681 | 1.95
30CST 0.83 (0.70—

o 10.66 (2.95) | 10.90 (2.31) .90 086 | 797 | 2.39
Examiner 2

TUG (s) |10.40 (3.31)| 9.59 (2.59) 0'83 gol')? = | o060 | 576 | 124
30CST 0.82 (0.68—

o 10.64 (3.05) | 10.88 (2.32) .59 063 | 592 | 175

Mean (standard deviation); ICC: intraclass correlation coefficient; CI: confidence
interval; SEM: standard error of the measurement; MDCgs: minimal detectable change
with a 95% confidence level
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Table 3. Intra-rater, inter-rater, and test-retest reliability of the TUG and 30CST

tests in the remote format.

Intra-rater
Day 1 Day 2 ICC (95% CI) SEM | MDCogs
TUG (s) 10.61 (3.20) | 10.71 (3.19) | 0.99 (0.99-0.99)*> | 0.004 | 0.01
30 CST (n) | 10.90 (3.13) | 10.88 (3.12) | 0.99 (0.99-1.00)° | 0.001 | 0.003
Inter-rater
Examiner 1 | Examiner 2 ICC (95% CI) SEM | MDCogs
TUG (s) 10.82 (3.30) | 10.40 (3.31) | 0.99 (0.98-0.99)2 | 0.007 | 0.02
30 CST (n) | 10.66 (2.95) | 10.64 (3.05) | 0.99 (0.99-0.99)2 | 0.003 | 0.008
Test-retest
Day 1 Day 2 ICC (95% CI) SEM | MDCogs
TUG (s) 10.82 (3.30) | 10.36 (2.91) | 0.90 (0.82—0.94)° 0.06 0.17
30 CST (n) | 10.66 (2.95) | 11.40 (3.41) | 0.95 (0.91-0.97)° 0.03 0.09

Mean (standard deviation); ICC: intraclass correlation coefficient; Cl: confidence
interval; SEM: standard error of the measurement; MDCogs: minimal detectable
change with a 95% confidence level; a: ICC 2.1; b: ICC 3.1.
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Parallel reliability/alternate
forms reliability
Determined by comparing face-to-
face assessments with remote
assessments

Test-retest reliability
Determined by comparing remote
assessments. In the third
evaluation, all guidelines and
procedures of the remote
evaluations were repeated

Figure 1. Study design. First evaluation: evaluation performed remotely or in-

person according to the

randomization.

Second evaluation:

evaluation

performed 2 days after the first evaluation. The participants who completed the

first evaluation remotely performed the second evaluation in-person, whereas

the participants who completed the first evaluation in-person performed the

second evaluation remotely. Third evaluation: evaluation performed only

remotely, with an interval of 5 to 7 days after the second evaluation; Ex 1:

Examiner 1; Ex 2: Examiner 2.
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Figure 2. Bland-Altman plots for the TUG and 30CST tests. ULA: upper limit of

agreement; LLA: lower limit of agreement.
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4 ARTIGO 2

Direct costs during the waiting time for outpatient physiotherapy after
hospital discharge: associated factors among older adults in the Brazilian

public health system

Background: Limited access to rehabilitation services can worsen health
outcomes and increase healthcare costs. Prolonged waiting times for physical
therapy may impose additional economic burdens on the public healthcare

system, influenced by demographic, clinical, and functional factors.

Objectives: To estimate the direct costs incurred during the waiting period for
outpatient physical therapy among older adults discharged from public hospital
care, and to examine the associations between healthcare costs and

demographic, clinical, and functional variables.

Methods: A bottom-up micro-costing approach was applied to a sample of
older adults (=60 years) awaiting outpatient physical therapy. Generalized linear
regression with gamma distribution and log link was used to assess predictors
of total healthcare costs to the Unified Health System. Variables included sex,
age, number of comorbidities, prior hospitalization days, waiting time, and
standardized scores from the Timed Up and Go test (ZTUG) and 30-Second
Chair Stand Test (Z30CST). Interaction between sex and both functional scores
were tested. Model fit was evaluated using Pearson residuals and the Akaike

Information Criterion; significance was set at p < 0.05.

Results: The sample included 90 participants (mean age: 67.6 years; 58%
women). Total direct costs reached R$ 16,193.58, with SUS covering 81%.
Higher costs were significantly associated with poorer TUG performance among
women (ZTUG: Exp(B)=2.66; p=0.013; sex*2ZTUG: Exp(B)=0.19; p=0.004), and
better 30CST performance among men (sex*Z30CST: Exp(B)=0.27; p=0.010).

Conclusion: Functional status and sex influence healthcare costs during the
wait for physical therapy. Functional assessments may guide prioritization and

resource allocation in public health services.



Keywords: Costs; Health Cost Analysis; Physical Therapy; Older Adults.
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Introduction

In Brazil, the older adult population more than doubled between 2000 and 2023,
from 15.2 million to 33.0 million (IBGE, 2022). This increase strengthens the
need for a patient-centered care model focused on preserving function, and
improving the independence and quality of life of this population. However, in
low- and middle-income countries, such as Brazil, a considerable share of the
older adult population have restricted access to rehabilitation services, which
might influence worst health conditions thus increasing disability over time
(WORLD HEALTH ORGANIZATION, 2011; NEILL et al., 2023). For instance,
the average healthcare costs of users of private insurers in Brazil, over the age
of 59 years, were approximately 5.5 times higher than individuals aged up to18
years (SANTOS et al., 2018). In addition, the Brazilian public health system
(i.e., SUS) spent over R$ 2 billion on older adult patients who suffered falls
between 2000 and 2020 (LIMA, 2022). These data suggest that demographic
trends and health conditions due to aging are impacting the health systems and

society.

The increased economic burden due to aging is influenced by multiple
determinants (e.g., sex, age, and the presence of comorbidities) that modulate
patterns of use of healthcare services (PINHEIRO et al., 2002; KEENE, LI,
2005; OWENS, 2008). Evidence indicates that women spend more on
healthcare costs throughout life (ALEMAYEHU, WARNER, 2004; KALSETH,
HALVORSEN, 2020). Moreover, estimated lifetime per capita spending is about
one-third higher for women than men (ALEMAYEHU, WARNER, 2004).
Limitations in functional independence increases the demand for healthcare,
which also explains the economic burden of health conditions associated with
aging (HAMERMAN, 1999; FALCK, 2022). Functional performance tests, such
as the timed up and go (TUG) and the 30-second chair stand (30CST), are
essential predictors of mobility, risk of falls, and functional independence.
Impairments in these variables increase the use of health resources and the
demand for interventions, causing an important impact on health systems
(PODSIADLO, RICHARDSON, 1991; BOHANNON, 1995; JONES, 1999;
SHUMWAY-COOK et al.,, 2000; BRETAN et al., 2013). It is worth noting that
physiological and behavioral differences between men and women may modify
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the performance in TUG and 30CST tests; men present greater muscle mass
and density, and women have a greater burden of chronic diseases and
disability (OKSUZYAN et al., 2008; OKSUZYAN et al.,, 2018, GORDON,
HUBBARD, 2019).

The waiting time to access specialized services (e.g., physiotherapy or
rehabilitation services) is another relevant factor that may impact healthcare
costs. In Belo Horizonte, a major city in Brazil, the mean waiting time to start
outpatient physiotherapy treatment in the public health system (SUS) in 2019
was about 69 days. During this period, functional impairment and clinical
worsening may occur due to inactivity, especially in older adults recently
discharged from hospitalization, increasing the risk of readmissions and the
demand for additional care (MATQOS, et al., 2022).

In this context, the direct costs due to the waiting time for specialized services
needs further investigation. The understanding of the healthcare costs of older
adult individuals submitted to a health service waiting list, may support more
effective planning strategies and resource allocation in the public health system.
Therefore, this study aimed to estimate the direct costs associated with the
waiting time of older adult patients referred for outpatient physiotherapy after
hospital discharge within the public health system of Belo Horizonte, Brazil. The
study also aimed to investigate whether demographic, clinical, and functional

factors are associated with SUS healthcare costs during the waiting time.

Method

Study design

This micro-costing study (bottom-up) was derived from a pragmatic clinical trial
from the perspective of the SUS and patients. The follow-up period reflected the
duration of patients' waiting time for outpatient physiotherapy, covering a time

horizon of one year and three months (from May 2021 to August 2022).
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Participants and data collection

The sample consisted of older adults (aged = 60 years) who were on the waiting
list to begin outpatient physiotherapy at the four specialized rehabilitation
centers within the public healthcare system of Belo Horizonte (Minas Gerais,
Brazil), following hospital discharge. Data were obtained using structured
qguestionnaires with sociodemographic, clinical, and economic information
applied individually to the participants. The eligibility criteria adopted in the
original pragmatic clinical trial were based on its clinical objectives. They
encompassed independent walking (with or without walking aids), clinical
stability, response to verbal commands, and performance of physical exercises
with remote supervision. These criteria ensured the safety of the participants
following the original protocol. The data collected from eligible participants were

used for the present study with no additional exclusions.

Cost and procedures

Costs were calculated based on an individual information extracted from
questionnaires. The direct costs associated with the waiting time for outpatient
rehabilitation were divided into two perspectives. From the perspective of SUS
healthcare costs, the analysis included expenditures related to consultations
with physicians and other healthcare professionals, urgent and emergency
hospitalizations, admissions, diagnostic support services, and drugs. From the
patient’s perspective, the costs included transportation to consultations and
drug usage.

Unit costs were adjusted for inflation based on the Broad National Consumer
Price Index (IPCA) for 2021 and 2022, expressed in 2022 values (i.e., the base
year for analysis). The cost information was obtained from national databases,
i.e., the Procedures, Medications, and OPM Table Management System
(SIGTAP/SUS) and the Health Price Bank (BPS). Data were plotted in Microsoft
Excel® and analyzed using SPSS (version 25.0, IBM Corp., Chicago, lllinois,
USA).

Data analysis
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The sociodemographic, clinical, and socioeconomic characteristics of the
participants (age, sex, schooling, diagnosis, hospital length of stay, waiting time,
number of comorbidities, and individual and family income) were described
using means, standard deviations (SD), median, interquartile ranges (IQR), and
proportions. Costs were presented according to the resources used, the mean
unit value per procedure, and the total per category.

The factors associated with total SUS healthcare costs were analyzed using
generalized linear regression with a gamma distribution and logarithmic link
function. This model is appropriate for asymmetric data and allows inference
about the mean cost. Correlation analysis confirmed the absence of collinearity
between the predictor variables (r < 0.7). The variables included in the model
were sex, age, number of comorbidities, hospital length of stay, waiting time,
and functional outcomes (TUG and 30CST). The scores of TUG and 30CST
tests were converted into Z scores (ZTUG and Z30CST) to adjust the
differences in scale between variables. The conversion was based on the mean

and SD of the total sample using the following formulas:

TUG — meanTtyg.

ZTUG =

SDruc

730CST = 30CST —meango(;ST.

SD3ocsT

Thus, the resulting scores expressed individual performance in SD units
concerning the sample mean, allowing a direct comparison between the tests.
Interactions between sex and ZTUG and sex and Z30CST were also included in
the model to assess possible modifying effects. The adequacy of the model was
checked by graphical analysis of the Pearson residuals. The Akaike Information
Criterion was used to compare alternative models, and the model with the
lowest value was selected due to the best balance between quality of fit and
parsimony. The significance was set at 5% (p < 0.05), with 95% confidence

interval.
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Results

The sociodemographic and clinical characteristics of the sample (n = 90) are
shown in Table 1. Most participants were females (58%), and the mean age
was 67.6 years (SD = 5.7). On average, participants had less than two
comorbidities (IQR = 1 to 3). The leading causes of hospitalization were lower
limb orthopedic injuries with surgical indications (53%), such as knee
arthroplasty. The median hospital length of stay was 4 days (IQR = 2 to 12
days), and only 37% received physiotherapy treatment during this period. The
waiting time in the list for outpatient physiotherapy ranged from 2 to 155 days.

Regarding the functional performance tests, the mean time to complete the
TUG was 16.5 seconds (SD = 9.5), with women finishing in 17.1 seconds (SD =
9.6) and men in 15.8 seconds (SD = 9.4). On the 30CST, the overall mean was
9.6 repetitions (SD = 3.2), with 9.7 repetitions (SD = 3.1) among women and 9.5
repetitions (SD = 3.3) among men. The mean monthly income per individual
was R$1,839.35 (SD = 1,079.50), while the mean family income was
R$3,275.32 (SD = 2,068.83).

[Table_1 here]

Table 2 shows the direct costs related to the waiting time for outpatient
physiotherapy. The total healthcare cost was R$16,193.58. Approximately 81%
(R$13,141.71) of these costs were borne by the public health system, while
19% (R$3,051.87) were out-of-pocket expenses paid by patients. From the SUS
perspective, estimated costs included medical consultations and services
provided by other healthcare professionals (R$1,964.23), urgent and
emergency care and hospitalizations (R$6,209.53), imaging tests (R$127.79),
and medications (R$4,840.16), particularly common analgesics and opioids.
From the patient perspective, 68% (R$2,083.34) of the costs were related to the
purchase of medications.

[Table_2 here]
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Table 3 shows the results of the generalized linear regression model. The
model indicated an association between total SUS healthcare costs and three
predictors, i.e., ZTUG, the interaction between sex and ZTUG, and the
interaction between sex and the Z30CST. In women (reference group), worse
performance on the ZTUG was associated with increased healthcare costs
(Exp[B] = 2.66; p = 0.013). The interaction between sex and ZTUG (Exp[B] =
0.19; p = 0.004) showed that worse performance on the ZTUG was not
associated with higher costs among men. For the Z30CST, costs were not
associated with women (Exp[B] = 1.36; p = 0.445). However, the interaction
with sex (Exp[B] = 0.27; p = 0.010) indicated that better performance on the test
was associated with lower costs for men (Exp[B total] = 0.37). The other
variables included in the model (e.g., age, sex [alone], number of comorbidities,
hospital length of stay, waiting time, and Z30CST [without interaction]) were not

associated with costs (p > 0.05).

[Inserir_Tabela_3_ aqui]

Discussion

This study estimated the direct costs associated with the waiting time for older
adults referred for outpatient physiotherapy treatment in the SUS after hospital
discharge, and investigated whether clinical, demographic, and functional
factors were related to these costs. The results indicated that waiting time was
associated with significant direct costs for the healthcare system and patients.
Considering the study sample, the total costs during the waiting time were about
R$16,000, and 81% of this cost was attributed to health care costs. These
findings shows that waiting lists for physiotherapy services are associated to

increased costs and a burden to older patients.

Orthopedic injuries to the lower limbs were the leading cause of referral,
accounting for almost 50% of cases. This finding corroborates the literature, as
patients with orthopedic injuries, especially in the lower limbs, often have
persistent functional disability (BUTCHER et al., 1996; NOTA et al., 2015) and
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feelings of limitation that are strongly associated with worse outcomes
(KUGELMAN et al., 2021).

Drugs for analgesia also represented a significant cost, with more than 3,000
units of analgesics withdrawn from the SUS and R$800 paid directly by
individuals. These drugs are the most used in self-medication by the Brazilian
population (ARRAIS et al.,, 2016). Non-opioid analgesics and some non-
steroidal anti-inflammatory drugs are widely used, mainly due to their low cost
and accessibility, as many are available without a prescription in commercial
pharmacies. A national study on the prevalence of analgesic use in 2019
showed that these drugs were widely used throughout the population, especially
non-opioids used to manage acute conditions. The use of non-steroidal anti-
inflammatory drugs is significantly more common among individuals over 60
years than other age groups (DA SILVA et al., 2020). In addition, the federal
program Farmacia Popular provides free access to many essential drugs in
primary healthcare, facilitating their acquisition and of other drugs by the
population. In 2021, the Ministry of Health spent almost R$3 billion on this
program (GOVERNO FEDERAL, 2025).

Three predictors showed a significant association with total health costs of the
SUS during the waiting time for physiotherapy: TUG (without interaction), the
interactions between sex and TUG, and sex and 30CST. Higher TUG scores
among women were associated with higher costs; this association was not
observed among men. Clinical differences between the sexs may partially
explain this finding. Women tend to have lower muscle strength, a higher
prevalence of sarcopenia, and frailty throughout aging (CRUZ-JENTOFT et al.,
2019). Another relevant factor is that women have a longer life expectancy,
resulting in living more time with functional disability (CAMARGOS et al., 2005;
ANDRADE et al.,, 2010; NUSSELDER et al.,, 2019). In addition, the study
sample comprised older adults who had been admitted to the hospital, and men
and women respond differently to hospitalization regarding functional loss and
recovery (TULLY et al., 2023). These factors reinforce that loss of mobility may
require increased use of healthcare services and resources, implying greater

costs for the health system, especially in older women.
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Although performance on the 30CST among women was not significantly
associated with costs, improved performance was associated with lower
healthcare costs for the SUS among men. Good performance on the 30CST is
related to greater functional independence and is a reliable measure of lower
limb strength in older adults (RIKLI, JONES, 1999). In addition, men tend to
maintain greater relative muscle strength for a longer time than women
(GOODPASTER et al., 2001; JANSSEN et al., 2002; ROBERTS et al., 2018).
Thus, better performance in the 30CST may indicate less need to use
healthcare services, such as hospitalizations and frequent appointments,
reflecting lower costs for the system (CAWTHON et al., 2009; CHENG et al.,
2020). Also, men generally seek healthcare services at more advanced clinical
stages of functional impairment (BERTAKIS et al., 2000). This health-seeking
behavioral may help to explain why better performance among men is

associated with lower healthcare costs.

Although the literature frequently points to a relationship between age and
higher mean health expenditure (BAKX et al.,, 2016; MANOLE et al., 2023,
FLEDSBERG et al., 2023), age alone may not be a determining factor. Several
studies indicate that this association depends on the health status of individuals
(FUCHS, 1984; DE MEIJER et al., 2013; KALLESTRUP-LAMB et al., 2024). In
addition, the presence of disabilities and comorbidities was strongly associated
with costs than advancing age alone (HAZRA et al., 2018). Considering that
most older adults have multiple comorbidities, multimorbidity might explain the
economic burden (WANG et al., 2018; SOLEY-BORI et al., 2021). However, the
present study did not find significant associations between age or the presence
of comorbidities and total costs during the waiting time for physiotherapy. This
finding may be justified by the sample profile, which comprised relatively young

older adults with a low burden of comorbidities.

In our study, the hospital length of stay and the waiting time were also not
associated with higher costs. Although the literature describes an association
between prolonged hospital length of stay and waiting time with functional
impairment, clinical worsening, and increased healthcare costs (OJHA et al.,
2016; DESLAURIERS et al., 2019; SALARI et al., 2023; TORRINI et al., 2023),



67

this relationship was not found in the present study. It is possible to assume that
due to the COVID-19 pandemic (i.e., the study period), hospital admissions for
conditions unrelated to SARS-CoV-2 infection were restricted. Therefore, this
aspect might explain the reduced hospital length of stay of our participants. In
addition, the waiting time for outpatient physiotherapy was shorter, previously
reported at around two months (MATOS et al., 2022; PEREIRA et al., 2022).
This reduction may be attributed to adopting more agile treatment protocols,
expanding telerehabilitation for home monitoring, and restricting elective
procedures; these measures reduced referrals and the waiting list size. Thus,
our findings suggest that immediate functional and clinical factors may influence
total costs more than demographic characteristics or pre-existing health

conditions during the waiting time for outpatient rehabilitation.

The present study sought to conduct a detailed and accurate assessment of
costs to support our results and reliably estimate the costs of waiting for
outpatient physiotherapy. However, this study had some limitations. As this is a
micro-costing study from a pragmatic clinical trial, we faced difficulties, such as
delays in data collection and sample losses. Despite including individuals from
the four specialized rehabilitation centers in Belo Horizonte, and the internal
validity of micro-costing designs are high, the sample is not widely
representative. The territorial dimensions of Brazil and the marked
socioeconomic and regional differences may limit the generalization of the
results. Nevertheless, the costs during the waiting time are possibly close to
other national contexts, given that the SUS is responsible for 73% of the
healthcare provided to older adults, and 85.2% of the Brazilian population
depends exclusively on the SUS (IBGE, 2023; LIMA-COSTA et al., 2003). Last,
since the cost data are asymmetrically distributed to the right, the sample size

can be considered small for this type of analysis.

Future studies with larger samples could include a complete economic
evaluation, with analysis from the perspective of society and considering direct
costs and productivity losses. These studies could deepen current findings to
develop strategies aimed at early functional risk stratification and reducing
waiting time for rehabilitation, including sex-specific actions when appropriate.
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These strategies can contribute to optimizing public resources, preventing

adverse outcomes, and promoting greater equity in healthcare access.

Conclusion

The waiting time for older adults discharged from hospitalization for outpatient
physiotherapy at SUS was associated with significant costs for the health
system, with variations related to functional performance and sex. Specifically,
worse performance on the TUG among women and better performance on the
30CST among men were associated with higher and lower costs, respectively.
These results indicate that the impact of functional performance on healthcare
costs may vary according to sex, possibly due to clinical differences, recovery
patterns, and use of healthcare services. Thus, screening strategies
incorporating functional markers (e.g., TUG and 30CST) and sociodemographic
variables (e.g., sex) may help prioritize users waiting for rehabilitation in the
SUS. This strategy could reduce waiting times, optimize the use of public
resources, and promote greater equity and efficiency in access to outpatient
physiotherapy.
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Variable Total (N =90) Female (N=52) Male (N =38)
Age (years), mean (SD) 67.6 (5.7) 68.7 (5.8) 66.1 (5.4)
Education (years), median (IQR) 5 (4-8) 4 (3-6) 7 (4-11)
Medical diagnosis, n (%)
Lower limb orthopedic injuries 48 (53) 25 (48) 23 (60)
Upper limb orthopedic injuries 22 (24) 17 (32) 5 (13)
Trunk orthopedic injuries 12 (13) 6 (11) 6 (15)
Respiratory/cardiovascular
diseases 8(8) 4 4(10)
Length of hospital stay (days), median4 (2-12) 4 (2-10) 4 (2-15)
(IQR)
Waiting list time (days), median (IQR) 28 (16-57) 24 (15-44) 35 (22-84)
Comorbidities (number), median (IQR) 2 (1-3) 2 (1-3) 1 (0-2)
TUG (s), mean (SD) 16.58 (9.5) 17.10 (9.6) 15.86 (9.4)
30CST (no. of repetitions), mean (SD) 9.69 (3.2) 9.79 (3.1) 9.55(3.3)
Individual income (BRL), median (IQR) 1,500.00 1,500.00 1,500.00
(1,100-2,375)  (1,100-2,200) (1,200-2,500)
Household income (BRL), median (IQR) 2,500.00 2,400.00 2,700.00

(1,700-4,350)  (1,700—4,000)

(1,825-5,000)

IQR = interquartile range; SD = standard deviation; TUG = Timed Up and Go

test; 30CST = 30-Second Chair Stand Test
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Table 2. Direct costs related to the waiting period for outpatient physical
therapy.

Data are organized into: (1) healthcare service costs from the perspective of the
Brazilian Unified Health System (SUS) - including consultations,
hospitalizations, diagnostic exams, and provided medications; and (2) patient

costs, such as transportation, over-the-counter medications, and equipment.

Healthcare  service  utilization Quantity Unit cost, mean (SD) Total cost -
costs (SUS perspective) - BRL BRL

Medical consultation 31 10.58 328.01
Consultations with other

orofessionals 37 48.12 (16) 1,636.22
Emergency hospitalization 8 11.64 93.11

Inpatient hospitalizations 2 3,058.21 (1,938.7) 6,116.42
Diagnostic exams (X-ray) 13 9.83 127.79

Medications provided by SUS

Common analgesics 2,244 0.39 (0.15) 762.97
Opioids 852 1.79 1,523.53
Antibiotics 576 0.65 371.77
Bronchodilators 232 23.63 (27.9) 1,061.31
Beta-blockers 114 0.19 21.71
Diuretics 114 3.24 369.10
Non-steroidal anti-inflammatory

drugs (NSAIDS) 678 1.22 (1.1) 303.59
Gabapentinoids 294 1.45 426.18
Total healthcare costs 13,141.71

Patient costs

Transportation to consultations 90 20.84 (0.9) 968.53
Over-the-counter medications

Common analgesic 26 8.61 130.82
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Healthcare  service utilization _ Unit cost, mean (SD) Total cost -
costs (SUS perspective) Quantity - BRL BRL

Opioid analgesic 11 68.76 756.42
Anti-inflammatory 18 12.68 228.35
Antibiotic 8 56.16 449.31
Anticoagulant 2 259.22 518.44
Subtotal — Patient 3,051.87

Total costs 16,193.58
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Table 3. Regression analysis of total healthcare costs to the Brazilian
Unified Health System (SUS) during the waiting period for outpatient
physical therapy

Variable Exp(B) (SE) 95% ClI p-value
Sex (male) 1.23 (0.39) 0.57 - 2.65 0.593
Age (years) 1.05 (0.04) 0.96-1.16 0.258
Total comorbidities 0.94 (0.21) 0.62-1.43 0.782
Days hospitalized 1.04 (0.02) 0.99-1.09 0.098
Days on the waiting list  1.00 (0.01) 0.99-1.01 0.602
ZTUGH 2.66 (0.39) 1.23-5.75 0.013
Z30CST 1.36 (0.40) 0.61 -3.03 0.445
Sex*ZTUGT 0.19 (0.56) 0.06 — 0.59 0.004
Sex*Z30CSTT 0.27 (0.50) 0.10-0.73 0.010

Generalized linear regression model with gamma distribution and log link
function. Exp(B) represents the estimated mean cost ratio for each one-unit
increase in the predictor variable. Female sex was used as the reference
category.

1 = p < 0.05; CI = confidence interval; SE = standard error; TUG = Timed Up
and Go test; 30CST = 30-Second Chair Stand Test; Sex * ZTUG = interaction
between sex and ZTUG; Sex * Z30CST = interaction between sex and Z30CST.
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5 CONSIDERACOES FINAIS

A presente tese contribui de forma significativa para a compreenséo e avango
da reabilitacio em saude publica ao abordar dois aspectos centrais e
interdependentes: a confiabilidade de avaliagbes funcionais remotas em idosos
e 0s custos diretos associados a espera por fisioterapia ambulatorial de idosos
egressos hospitalares no sistema de saude brasileiro. Diante das mudancas
impostas pela pandemia de COVID-19, que catalisaram a adoc&o de solucdes
digitais em saude, tornou-se urgente avaliar questdes relacionadas ao uso da
telerreabilitacdo como ferramenta confiavel e que pode promover a equidade,

especialmente para populacdes vulneraveis, como 0s idosos.

Na primeira etapa desta tese, foi possivel demonstrar, por meio de um rigoroso
estudo metodoldgico, que os testes funcionais TUG e 30CST, quando
aplicados remotamente em idosos com diversas condicbes de saude,
apresentaram alta confiabilidade em comparacdo com as avaliacoes
presenciais. Os resultados sustentam o0 uso clinico dessas ferramentas em
contextos onde a avaliacdo e o atendimento presencial é inviavel, seja por
restricbes geogréficas, sanitarias ou de mobilidade. Essa constatagdo é de
grande relevancia para a expansao da telerreabilitacdo em servigos publicos,
ao dar subsidios para realizacdo de avaliacdes funcionais de forma remotas

com qualidade e menor demanda de recursos logisticos.

A segunda etapa desta tese evidenciou que o tempo de espera para inicio da
fisioterapia ambulatorial apds a alta hospitalar acarreta impactos econémicos
ao sistema de saude, sendo modulado por fatores clinicos e
sociodemogréficos. O desempenho funcional de idosos egressos hospitalares,
avaliado pelos testes TUG e 30CST, apresentou associacao significativa com
0S custos totais para o SUS, com destaque para o papel modulador do sexo
nesse contexto. Mulheres idosas com pior desempenho funcional no TUG
apresentaram maiores custos durante o periodo de espera, enquanto homens
idosos com melhor desempenho no 30CST apresentaram menor impacto
financeiro. Esses achados reforcam a relevancia de incorporar variaveis

funcionais nas estratégias de priorizacdo e triagem de pacientes, promovendo
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uma alocagdo mais eficiente dos recursos publicos e equidade no acesso a

reabilitacéo.

Portanto, os resultados desta tese sustentam o uso clinico das avaliacdes
funcionais remotas na pratica clinica, e apontam para a necessidade de
reestruturar os fluxos de priorizacdo dos usuarios com base em evidéncias
funcionais e econbmicas. A implementacdo de tecnologias confidveis e
acessiveis, aliada a politicas publicas que considerem os determinantes
demogréficos, clinicos e funcionais no acesso a reabilitagdo, pode melhorar
substancialmente a eficiéncia do SUS, garantindo cuidado oportuno e de

qualidade para os usuarios.

Em suma, esta tese oferece subsidios tedricos e empiricos que podem orientar
gestores, profissionais e pesquisadores na construcdo de modelos de
reabilitacdo mais sustentaveis, acessiveis e centrados nas necessidades da
populacdo idosa brasileira, contribuindo para implementacdo de préaticas de
reabilitacdo mais equitativas e para eficiéncia do sistema publico de saude

brasileiro.
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APENDICES
Apéndice 1. Termo De Consentimento Livre e Esclarecido relativo ao artigo 1

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO N°

Este Termo de Consentimento Livre e Esclarecido faz parte da fase 4 do
projeto de pesquisa intitulado: ‘“PROGRAMA DE EXERCICIOS POR
TELERREABILITAQAO PARA MANUTENC}AO DO CONDICIONAMENTO DE
IDOSOS EM FILA DE ESPERA PARA FISIOTERAPIA APOS ALTA
HOSPITALAR: UM ENSAIO CLINICO PRAGMATICO COM AVALIACAO
ECONOMICA’.

Avaliacao das propriedades de medida dos testes TUG (Timed Up and Go)

e do teste de sentar e levantar da cadeira em 30 segundos.
INFORMACOES:

O Sr.(a) esta sendo convidado(a) a participar de uma pesquisa a ser
desenvolvida no Programa de Pés-graduacdo em Ciéncias da Reabilitacdo da
Escola de Educacdo Fisica, Fisioterapia e Terapia Ocupacional da
Universidade Federal de Minas Gerais (UFMG). Este projeto de pesquisa tem
como objetivo avaliar a qualidade das medidas dos testes Timed Up and Go
(TUG) e teste de sentar e levantar da cadeira em 30 segundos em formato

remoto, ou seja, on-line.

DETALHES DO ESTUDO:

O TUG e o teste de sentar e levantar da cadeira em 30 segundos sao testes de
desempenho que incorporam movimentos tipicamente realizados durante as
atividades diarias habituais, como caminhar curtas distancias, levantar e sentar
em uma cadeira. Portanto, sdo testes simples que representam tarefas
corrigueiras e que podem ser realizadas com seguranca em um ambiente
domiciliar telesupervisionado. Para que estes testes possam ser utilizados no
formato remoto, de forma confiavel por profissionais da area da saude, como o
fisioterapeuta, a sua mobilidade e forca muscular das pernas sera avaliada com

estes testes de forma presencial e remota, por meio de video chamada on-line.
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PROCEDIMENTOS DO ESTUDO:

Aceitando participar, o Sr.(a) sera avaliado em trés dias: 1) avaliacdo
presencial agendada; 2) avaliacdo remota, por video-chamada on-line com
intervalo méximo de 2 dias da primeira avaliagdo; 3) avaliacdo remota, por
video-chamada on-line com intervalo de 5 a 7 dias ap0s a segunda avaliacao.
As avaliacbes consistem em perguntas gerais sobre o Sr.(a), informacdes
clinicas, sociodemograficas e relacionadas ao acesso/uso de tecnologias de
informacdao (telefone ou computador). Além disso, o Sr.(a) ira realizar o teste de
sentar e levantar de uma cadeira durante 30 segundos, e o teste de levantar da
cadeira, andar uma distancia de trés metros, dar a volta e sentar novamente. A
avaliacao inicial ocorrera presencialmente no local em que o Sr.(a) aguarda
tratamento fisioterapico. Neste primeiro encontro, o Sr.(a) ira ler e preencher o
Termo de Cessdo de Imagem para fins de divulgacdo cientifica. Ao final do
primeiro encontro, iremos agendar uma avaliagcdo remota on-line com intervalo
maximo de 2 dias entre as duas avaliacbes. Além disso, o Sr.(a) recebera um
video de 44 segundos com instru¢cBes para preparacao prévia do seu domicilio,
onde o teste sera realizado, e para comunicagdo com o0s avaliadores no
segundo dia de avaliacao.

No segundo dia de coleta, o Sr.(a) ira realizar novamente todos procedimentos
da avaliagcéo inicial, ou seja, todos os testes serdo realizados durante uma
video-chamada on-line que sera gravada. O Sr.(a) estara em seu domicilio e
dois avaliadores estardo presentes na video-chamada em outros locais
independentes. O terceiro dia de coleta ocorrera em 5 a 7 dias ap6s a segunda
avaliacdo. Uma nova avaliacdo por video-chamada on-line serd agendada e o
Sr.(a) iré realizar novamente os dois testes, repetindo todos os procedimentos
e orientacbes das avaliagbes anteriores, porém com apenas um dos
avaliadores na video-chamada on-line. Cada avaliacdo a ser realizada tera

uma duracéo aproximada de 20 a 30 minutos.

RISCOS E DESCONFORTOS:

O Sr.(a) podera sentir dores musculares leves apés os testes, mas o Sr.(a)
poderd descansar entre eles e essa dor passara com repouso. O Sr.(a) ira
participar do estudo apenas se concordar e for capaz de realizar dos testes.

Além disso, quando os testes forem feitos em sua casa, um
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acompanhante/cuidador deverd estar presente durante a avaliacdo para

diminuir eventuais riscos como quedas.

BENEFICIOS:

O Sr.(a) e futuros pacientes poderdo se beneficiar com os resultados desse
estudo, principalmente porque o objetivo primario do mesmo é investigar a
qualidade das medidas do TUG e do 30CST em formato remoto. Sendo estes
testes simples, rapidos e baratos para mensurar forca muscular das pernas e
mobilidade de idosos. Este estudo fornecera dados importantes relacionados a

realizagéo destes testes em ambiente domiciliar telesupervisionado.

CUSTO/REEMBOLSO:

Para participar da pesquisa, o Sr.(a) ndo receberd nenhuma vantagem
financeira. Apesar disso, caso sejam identificados e comprovados danos
provenientes desta pesquisa, o Sr.(a) tem assegurado o direito a indenizacao.

CONFIDENCIALIDADE E USO DOS RESULTADOS DA PESQUISA:

Os pesquisadores garantem total sigilo e privacidade das suas informacdes. As
informagdes do Sr.(a) serdo utilizadas somente em trabalhos académicos e
cientificos, sem revelar seu nome. As imagens captadas e gravadas durante a
video-chamada n&o serdo disponibilizadas publicamente, ficando restritas

apenas aos pesquisadores responsaveis na validacdo das medidas.

NATUREZA VOLUNTARIA/LIBERDADE PARA SE RETIRAR:

A participacdo € voluntaria e o Sr.(a) estard livre para participar ou recusar-se a
participar e retirar seu consentimento em qualquer momento. A sua recusa nao
acarretard penalidades e o Sr.(a) podera abandonar o estudo a qualquer

momento, sem que isto Ihe traga qualquer prejuizo pessoal.

ARMAZENAMENTO DOS RESULTADOS:
Os seus dados utilizados na pesquisa ficardo arquivados com 0s
pesquisadores responsaveis por um periodo de dez anos.

DECLARACAO E ASSINATURA

Eu, )
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fui informado(a) sobre os objetivos, procedimentos, riscos e beneficios da
pesquisa de maneira clara e detalhada e esclareci minhas duvidas. Sei que a
qualquer momento poderei solicitar novas informagcdes e modificar minha
deciséo de participar se assim o desejar. Declaro que concordo em participar
desta pesquisa e autorizo a captacdo e gravacdo de imagens durante a video-
chamada, necessaria para validacdo dos avaliadores de acordo com a
metodologia do estudo, como informado no Termo de Cesséo de Imagem para
fins de divulgacdo cientifica. Recebi uma via original deste termo de
consentimento livre e esclarecido assinado por mim e pelo pesquisador, que

me deu a oportunidade de ler e esclarecer todas as minhas duvidas.

Assinatura do participante Data

Prof. Dra. Rosana Ferreira Sampaio - Telefone: (31) 3409-4783
Prof. Dr. Renan Alves Resende - Telefone: (31) 3409-7395

Ms. Pollyana Ruggio Tristdo Borges - Telefone: (31) 98437-4358
Ms. Jane Fonseca Dias - Telefone: (31) 99496-3949

Assinatura do pesquisador responsavel Data

Assinatura do pesquisador Data

Em caso de davidas, com respeito aos aspectos éticos desta pesquisa, 0 Sr.(a)
podera consultar:

COEP-UFMG - Comité de Etica em Pesquisa da UFMG

Av. presidente Antdnio Carlos, 6627. Unidade Administrativa Il — 2%andar — Sala
2005. Campus Pampulha. Belo Horizonte, MG — Brasil. CEP: 31270-901.
E-mail: coep@prpg.ufmg.br. Tel: 34094592.

CEP-SMSA/BH -Comité de Etica em Pesquisa Envolvendo Seres Humanos
Rua Frederico Bracher Junior, 103 — 3° andar/sala 2. Padre Eustaquio. Belo
Horizonte, MG — Brasil. CEP: 30.720-000
E-mail: coep@pbh.gov.br. Tel: 3277-5309
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Apéndice 2. Termo de Cessédo de Imagem para Fins de Divulgagéo Cientifica
relativo ao artigo 1

TERMO DE CESSAO DE IMAGEM PARA FINS DE DIVULGACAO
CIENTIFICA N°

Fase 4: Avaliacao das propriedades de medida dos testes TUG (Timed Up and

Go) e do teste de sentar e levantar da cadeira em 30 segundos (30CST).

Por meio deste termo, eu
, participante do
estudo “PROGRAMA DE EXERCICIOS POR TELERREABILITACAO PARA
MANUTENCAO DO CONDICIONAMENTO DE IDOSOS EM FILA DE ESPERA
PARA FISIOTERAPIA APOS ALTA HOSPITALAR: UM ENSAIO CLINICO
PRAGMATICO COM AVALIACAO ECONOMICA” autorizo os pesquisadores

responsaveis pelo trabalho a captar, gravar, utilizar e veicular as imagens e

videos obtidos durante minha participacdo no estudo, para fim de divulgacao
cientifica, sem qualquer limitacdo de numero de insercbes e reproducdes,
desde que essenciais para os objetivos do estudo. Declaro que fui informado
gue as imagens captadas e gravadas durante a video-chamada néo seréo
disponibilizadas publicamente, ficando restritas apenas aos pesquisadores
responsaveis pela pesquisa. Estou ciente que esta garantida a ocultacdo da
minha identidade, incluindo a ocultacdo da face e/ou dos olhos, quando
possivel. Recebi uma via original deste termo de cessdo de uso de imagem
para fins cientificos e académicos assinado por mim e pelo pesquisador, que
me deu a oportunidade de ler e esclarecer todas as minhas duavidas. Além
disso, estou ciente que ndo havera restituicdo financeira de qualquer natureza
neste ou a qualguer momento pela cessdo das imagens e que esta vedado ao
pesquisador utilizar as imagens para fins comerciais ou com objetivos diversos
da pesquisa proposta, sob pena de responsabilizacdo nos termos da legislacao

brasileira.

Assinatura do participante Data



Prof. Dra. Rosana Ferreira Sampaio - Telefone: (31) 3409-4783
Prof. Dr. Renan Alves Resende - Telefone: (31) 3409-7395

Ms. Pollyana Ruggio Tristdo Borges - Telefone: (31) 98437-4358
Ms. Jane Fonseca Dias - Telefone: (31) 99496-3949
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Assinatura do pesquisador responsavel Data

Assinatura do pesquisador Data
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Anexo 1. Comprovacéo de aprovacéo do estudo pelo Comité de Etica
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Continuacéo do Parecer: 4.839.009

participar da pesquisa, sem qualquer prejuizo. Houve garantia de
privacidade respeitada e a confidencialidade das informacfes pessoais.
Ficou garantida a possibilidade de ser indenizado pelos danos
decorrentes da

pesquisa, nos termos da Lei, além do ressarcimento das despesas
diretamente decorrentes de sua participacdo da pesquisa.

Esta descrito que havera captacao de imagens através de filmagem do
voluntario durante video-chamada, no entanto ndo ficava expresso o
aceite do voluntario consentindo a captacdo das imagens. Diante disso os
pesquisadores acrescentaram os dois trechos no TCLE:

“Neste primeiro encontro, o Sr.(a) ira ler e preencher o Termo de Cesséao
de Imagem para fins de divulgacao cientifica.”

“‘Declaro que concordo em participar desta pesquisa e autorizo a captacao
e gravacdo de imagens durante a video-chamada, necessaria para
validac&o dos avaliadores de acordo com a metodologia do estudo, como
informado no Termo de Cessdo de Imagem para fins de divulgacéao
cientifica.”

Recomendacdes:

N&o se aplica.

Conclusdes ou Pendéncias e Lista de Inadequacdes:

As pendéncias elencadas anteriormente foram corrigidas:

1. Explicitar, ao final do TCLE, que o participante, além de consentir sua
participagdo na pesquisa, autorize a captagdo e gravagdo de imagens
durante a video chamada, necessaria para validacdo dos avaliadores de



acordo com a metodologia.

Resposta:

Foi acrescentado ao Termo de Consentimento Livre e Esclarecido, no
topico PROCEDIMENTOS DO ESTUDO, o trecho: “Neste primeiro
encontro, o Sr.(a) ird ler e preencher o Termo de Cesséao de Imagem para
fins de divulgacéo cientifica”. (pagina 2, linha 40-41).

Foi acrescentado ao Termo de Consentimento Livre e Esclarecido, no
topico DECLARACAO E ASSINATURA, a informacdo: “Declaro que
concordo em participar desta pesquisa e autorizo a captacao e gravacao
de imagens durante a video-chamada, necesséaria para validagcdo dos
avaliadores de acordo com a metodologia do estudo, como informado no
Termo de Cessao de Imagem para fins de divulgacgéo cientifica.” (pagina
4, linha 96-100).

2. Garantir que essas imagens nao serao disponibilizadas publicamente,
ficando restritas apenas aos pesquisadores responsaveis na validacdo
das medidas.

Continuacao do Parecer: 4.839.009

Resposta:

Foi adicionado ao Termo de Consentimento Livre e Esclarecido, no topico
CONFIDENCIALIDADE E USO DOS RESULTADOS DA PESQUISA o
trecho sugerido no parecer: “As imagens captadas e gravadas durante a
video-chamada nao serdo disponibilizadas publicamente, ficando restritas
apenas aos pesquisadores responsaveis na validacdo das medidas.”
(pagina 3, linha 78-80).

De acordo com as alteracdes apresentadas, somos, S.M.J. favoraveis a
aprovacgao da emenda proposta ao projeto.

Consideracgdes Finais a critério do CEP:

Tendo em vista a legislacdo vigente (Resolucdo CNS 466/12), o
CEP-UFMG recomenda aos Pesquisadores: comunicar toda e qualquer
alteracdo do projeto e do termo de consentimento via emenda na
Plataforma Brasil, informar imediatamente qualquer evento adverso
ocorrido durante o desenvolvimento da pesquisa (via documental
encaminhada em papel), apresentar na forma de notificacdo relatorios
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parciais do andamento do mesmo a cada 06 (seis) meses e ao término da

pesquisa encaminhar a este Comité um sumario dos resultados do

projeto (relatorio final).

Este parecer foi elaborado baseado nos documentos abaixo

relacionados:

Justificativa de
Auséncia

Tipo Arquivo Postagem Autor Situaca
Documento 0
Informacoes PB INFORMACOES_BASICAS_ 1| 26/06/2021 Acello

Basicas 76332
do Projeto 0_EZ2.pdt 22:25:41
Outros g%rta_Resposta_Pendenmas_CE 28/06/2021[JANE FONSECA | Acelto
.docx
22:23:45 [DIAS
dCLE/Termos 8eggo_cessao_uso_de_lmagem_2 28/06/2021[JANE FONSECA | Aceito
e .
Assentimento/  |doc 22:20:20 [DIAS
Justificativa de
Auséncia
dCLE/Termos Eénenda_TCLE_Estudo_conflabll|d 28/06/2021[JANE FONSECA | Aceito
e ade
Assentimento/ [28 _06.docx 22:19:40 [DIAS
Justificativa de
Auséncia
Projeto Detalhado Emg_rp_da_Manuscnto_prOJeto_teIer 26/05/2021 [JANE FONSECA | Acelto
reabili
Brochura tacao.docx 15:06:35 |DIAS
Investigador
Outros Etmg,\nda_Carta_de_Justlflcatlva_E 26/05/2021[JANE FONSECA | Acelto
studo
| confiabilidade.docx 15:00:13 |DIAS
CLE/ Termos [Emenda_TCLE_grupoGTIl.docx 16/11/2020[POLLYANA Acelto
de RUGGIO
Assentimento / 18:07:34 [TRISTAO
BORGES




Enderecgo:

UF:. MG

Telefone:

Continuacao do Parecer: 4.839.009
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Outros Instrumentos.pdf 31/03/2020|Rosana Ferreira Acelto
09:23:31 [Sampaio

Declaracao de Pargfcer_camara_depto_f|S|oterap| 18/03/2020 [Rosana Ferreira Acelto

a.p

Instituicdo e 14:37:19 |Sampaio

Infraestrutura

Declaracao de ﬁrr:u%?ma_secretarla_de_saude_p 18/03/2020|Rosana Ferreira | Aceito

P

Instituicdo e 14:32:46 [Sampaio

Infraestrutura

OICLE / Termos CLE.docx 18/03/2020|Rosana Ferreira Acelto

e

Assentimento / 14:30:53 |Sampaio

Justificativa de

Ausencia

Cronograma Cronograma.docx 18/03/2020|Rosana Ferreira | Aceito
14:30:33 |Sampalo

Folha de Rosto  [Folha_de_rosto_assinada.pdf 18/03/2020|Rosana Ferreira | Aceito
14:25:42 |Sampalo

Situacao do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:

Nao

BELO HORIZONTE, 09
de Julho de 2021

Municipio:
(31)3409-4592

Assinado por:
Crissia Carem Paiva
Fontainha
(Coordenador(a))

Av. Presidente Antonio Carlos,6627 2° Ad Sl 2005
Bairro: Unidade Administrativa II

CEP: 31.270-901
BELO HORIZONTE
E-mail:

coep@prpq.ufmg.br
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Anexo 2. Protocolo Ensaio Clinico Randomizado Pragmatico relativo a amostra do artigo 2

Borges et al. Trials (2021) 22:445 .
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Background

Deconditioning causes a significant functional decline in older
adults and is often associated with readmissions,
institutionalization, and mortality [1—3]. Deconditioning in
older adults refers to a systemic physiological change after a
period of inactivity and/or immobility [2, 4-6]. These changes
may begin during hospitalization, as many older people are
confined to bed [7, 8]. Studies demonstrate that
deconditioning remains after discharge [9, 10] and the older
adults who resume physical therapy immediately after leaving
hospital show gains [11, 12]. The literature recommends that
deconditioned older adults should receive moderate to high-
intensity training focused on resistance exercises, walking,
balance, and daily life activities [2].

Older people referred for rehabilitation after discharge may
face long waiting lists to start treatment. The imbal- ance
between rehabilitation supply and the growing de- mand for its
service leads to increased waiting time for treatment [13]. This
is especially common in low- and middle-income countries
such as Brazil [14], whose pub- lic healthcare system serves
approximately 70% of the population [15]. Specifically in the
city of Belo Hori- zonte, located in the southeastern
Brazilian state of Minas Gerais, the delay for starting physical
therapy treatment in the public healthcare system can take
up to
3 months. Approximately 400 individuals of different ages are
waiting for physical therapy; of these, almost 70% are hospital
discharges with different types of med- ical conditions such as
postoperative of lower or upper limbs, fractures, and COVID-
19. Inactivity during this waiting period may aggravate
deconditioning, especially in older adults.

Telerehabilitation may be a viable alternative to reduce the
waiting time for physical therapy [16], minimizing the
negative impacts of inactivity, such as falls [17], sed- entary
pattern [18], and loss of strength, mobility, and resistance [19].
Telerehabilitation provides rehabilitation through information
and communication technologies such as videoconferencing,
telephoning, and smartphone app [20—22]. This rehabilitation
modality offers early ac- cess to treatment, reduces costs
(mostly with transporta- tion), induces the patient to play a
more active role in the treatment, and allows the treatment to
be adapted to their routine [16, 23—26]. Evidence shows that
telereh- abilitation is safe [27, 28], effective, and less costly
when compared to face-to-face rehabilitation [23, 25, 26]. In
patients who underwent orthopedic surgery, telerehabil-
itation had positive effects on physical function [28, 29], range
of motion [30], function, and pain [31]. In addition, the
face-to-face and telerehabilitation modal- ities demonstrated
equivalent results for hospital dis- charged patients [32—37].
More recently, the social isolation resulting from the
COVID-19 pandemic has
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shown that distance healthcare is essential to ensure treatment
continuity, especially for older adults [38]. Therefore, investing
in programs that reduce costs with- out compromising the
population’s access is essential.

This paper presents the protocol for a pragmatic su- periority
clinical trial that aims to determine the effect- iveness and
cost-effectiveness of a personalized exercise program offered
by telerehabilitation to minimize the deconditioning of older
adults who are, for non-specific conditions, awaiting outpatient
physical therapy.

Methods

Study design

This is a protocol for a pragmatic randomized controlled
clinical trial. Pragmatic trials are used to evaluate the ef-
fectiveness of interventions in the actual clinical practice
setting. This design maximizes the application and
generalization of results by establishing an appropriate basis
for decision-making [39, 40]. This study protocol has been
reported in accordance with the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)
Statement [41]. Additional file 1 details the SPIRIT checklist.

Setting and participants

Participants will be recruited from the waiting list for
outpatient physical therapy of the Municipal Health Sec-
retariat of Belo Horizonte, Brazil. All individuals on this list
aged 2 60 years and referred to physical therapy after hospital
discharge will be contacted by telephone for an initial survey to
determine whether they fit the inclusion criteria with questions
on mobility, cognition, and Inter- net access. At an in-person
meeting, the researchers will detail the study and clarify any
questions. The partici- pant will then be asked to sign the
consent form and will undergo the initial evaluation. Figure 1
details the study planning.

The inclusion criteria are (1) older adults age = 60 years
[42], (2) being on a waiting list for outpatient phys- ical
therapy in the public healthcare system for any spe- cific
medical condition, (3) have recently been discharged from
the hospital, (4) no impediment to un- load weight in the lower
limbs to perform the telereh- abilitation program, (5) walking
independently or with the aid of a device and being able
to sit and stand up from a chair to perform physical function
tests, (6) being in a stable clinical condition to avoid
complications dur- ing the telerehabilitation program, (7)
having a smart- phone device with Internet access (their own
or a companion’s) for the telerehabilitation intervention, and
(8) having a companion during the execution of the ex- ercises
at home to ensure the safety of the intervention.

The exclusion criteria are (1) the presence of clinical
complications that make physical exercise impossible; 2)
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[ Enrollment
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Jlnitial survey by telephone for
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'

Baseline assessment (t0) and
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l

A
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Start of outpatient physical
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Y

Discharge of outpatient physical
therapy

[ Final evaluation (t2) ]

Discharge of outpatient physical
therapy

Fig. 1 Flow diagram

neurological disease, such as Parkinson or stroke; (3) a score in
the Mini-Mental State Exam less than 13 for people with no
schooling, 18 for individuals with low/ moderate schooling,
and 26 for people with a high level of schooling [43]; and (4)
not being able to understand instructions or complete the
tests. Excluded individuals will receive a booklet on the
importance of staying active while awaiting physical therapy.

Randomization and allocation

After the initial evaluation, participants will be randomly
allocated to the following groups: telerehabilitation (TG) and
control (CG). The allocation will be in random blocks sizing
four and six, with an allocation rate of 1:1. The randomized
sequence will be computer-generated before the start of the
study by a researcher not involved in the study and placed in
opaque, sealed, sequentially numbered envelopes. This
sequence will remain con- cealed until the participant is
allocated to the groups.

Telerehabilitation intervention
The TG will receive a multi-component intervention that
includes resistance exercises targeting the main muscle groups
of the lower and upper limbs, and bal- ance exercises. There
are strong recommendations for the use of this type of
intervention, showing improve- ment in clinical outcomes in
older adults, such as redu- cing falls and increasing muscle
strength and mobility [2, 17-19, 44, 45]. These exercises are
easy to perform, do not require special equipment or
accessories, and were designed for execution without
professional super- vision. In addition, the participant will
choose an activity from their daily routine that they have
difficulty in per- forming and hope to improve in the short
term. The participants’ choosing an activity is a strategy aimed
to stimulate engagement in the intervention and increase of
their independence.

The exercise program will be carried out three to five times a
week with high intensity, as suggested by Falvey



et al. (2015) [2]. The volume will have three series; the number
of repetitions will be customized based on Borg’s Modified
Perceived Exertion Scale [46], with ef- fort levels ranging from
five to seven. The exercises’ dif- ficulty levels and their
sublevels of progression are shown in Table 1 and Additional
file 2. Each participant may carry out the entire exercise
program once a day or intermittently, two or three times a day
(Table 1).

The exercises will be available in a smartphone app
developed for this study. This technology is widely used, being
the main form of Internet access [47]. The app will be
installed on either the participant’s or the com- panion’s
smartphone. After each exercise, the partici- pants will report
their level of pain and difficulty on the app, on a scale of o to 5.
The exercise program may also be accessed via a computer if
the participant prefers this device. After the initial evaluation,
participants and their companions will be trained in how to
use the app and perform the exercises. Information on
deconditioning and the benefits of the proposed exercises will
also be provided.

Two previously trained physical therapists who have a
master’s degree will be responsible for monitoring the
intervention. The proposed exercises and activities will be
performed at home, in the presence of a com- panion to
increase the safety of the exercises and fa- cilitate the
management of the app. Participants will be monitored by
telephone and in-person meetings. The phone calls will take
place weekly to monitor the exercise execution, pain, and
adverse events. The pro- gression of the exercises’ difficulty
through the proto- col's sublevels will be based on this
information, as well as those reported daily in the app.
The face-to- face meetings will occur monthly (between 24 and
30 days) at the participant’s rehabilitation center. In
these meetings, the professionals will evaluate the execution of
the exercises and adjust the difficulty level according to the
participant’s performance. The intervention will cease when
the participant is con- tacted to begin outpatient physical
therapy. Therefore, the participation period in the trial
will depend on the waiting time of each participant.

Control group

CG participants will follow the usual flow of the wait- ing list
of patients awaiting outpatient physical ther- apy in the
public healthcare system and will not receive any guidance
or exercise, as recommended in pragmatic studies. They will be
monitored weekly by telephone call to check the onset of
outpatient phys- ical therapy and adverse events. Like the
TG, the period each CG participant will spend in the trial will
depend on the time awaiting outpatient physical ther- apy.
Participants in both the TG and CG will not be
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prohibited from receiving others interventions such as
exercises on their own, physical activity (e.g., walk- ing),
medications, or physical therapy elsewhere while on the
waiting list, but this information will be recorded.

Data collection

Figure 2 shows the schedule of enrollment, interven- tions,
and assessments (according to the SPIRIT). Out- comes will be
assessed by in-person meetings at baseline (to), at the end of
the telerehabillitation protocol (t1), and after discharge from
outpatient physical therapy or within 6 months of outpatient
treatment (t2). All evalua- tions will be performed by a trained
evaluator blinded to group allocation. All instruments show
adequate validity and reliability for older adults [48—52].

In the baseline (to), besides the outcomes, socio-
demographic and clinical data will be collected, as well as
data on the companion, and information on the use of
communication technologies.

In the second evaluation (t1), satisfaction with the
intervention and the TG app will also be evaluated. To
minimize sample loss, the second evaluation will occur before
the start of outpatient physical therapy or up to 1 week after
the start of physical therapy treatment. The start of the
outpatient physical therapy will be accom- panied by weekly
phone calls to both groups.

The final evaluation (t2) will take place on the last day of
outpatient physical therapy or up to 1 week after dis- charge.
The evaluation will consist of the collection of outcomes and
information about outpatient physical therapy. Reasons for
program discontinuity and follow- up losses will be recorded
throughout the study.

Outcomes

Primary outcome

The primary outcome will be physical function mea- sured by
the Timed Up and Go (TUG) and the 30-s Chair Stand Test
(30CST). These tests were chosen be- cause they are simple,
fast, widely used and do not re- quire special equipment.

The TUG was developed to measure the functional mobility
of older people [53]. The participant gets up from a chair and
walks 3 m alone or with the aid of a walking device, at a
comfortable and safe speed, and then return and sit down
again in the same chair [53].

The 30CST consists of sitting and standing, tasks often
performed daily [54, 55]. This test was developed as a measure
of lower limb strength for older adults [49]. The participant
sits in a chair with arms crossed in front of the torso and
must repeatedly stand and sit for 30 s as fast as possible
[56].
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EXERCISE DESCRIPTION PROGRESSIONS
Multiplanar The participant starts this exercise in the standing position, assume Basiclevel 1. The participant is only allowed single upper limb support on a wall or a stable surface (e.g. table
single leg single lower limb support, and move the opposite lower limb or chair) for balance. The participant is allowed to touch the floor with the forefoot of the

balancereach ~ forward, to the side and backward as far as
possible and maintaining the knee as straight
as possible. The participant performs 3 series
of 8 to 15 repetitions in each direction.

Squat The participant starts this exercise in the standing position with the
back supported by wall and then squat.
The participant performs 3 series of 8 to 15 repetitions.

Forward lunge The participant starts this exercise in the
standing position and then perform
forward lunge alternating lower limbs. The
participant performs 3 series of 8to 15
repetitions.

Moderate
level

Advanced

level

Basic level

Moderate
level

Advanced
level

Basic level

Moderate
level

swing limb at the longest reach distance.

2. Same as basic level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each direction).

1. Same as basic level 2, but the participant increases swing limb reach distance.
2. Same as basic level 3, but the participant is not allowed upper limb support.

3. Same as moderate level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each direction).

4. Same as moderate level 2, but the participant increases swing limb reach distance.

1. Same as moderate level 3, but the participant is not allowed to touch the floor with the forefoot of the
swing limb at the longest reach distance in the three directions.

2. Same as advanced level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each direction).

3. Same as advanced level 2, but the participant increases swing limb reach distance.
1. The participant perform wall squat with small range of motion (approximately 45° of knee flexion).

2. Same as basic level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as basic level 2, but with increased range of motion (approximately 90° of knee flexion).

1. The participant squat without back support but is allowed bilateral upper limb support onawall ora
stable surface (e.g. table or chair) for balance. In addition, the participant performs ankle plantarflexion at
the end of each squat repetition (i.e. rise up on their toes).

2. Same as moderate level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as moderate level 2, but the participant is only allowed unilateral upper limb support.

1. The participant squat without back and upper limb support by simulating sitting on a chair with small
range of motion (approximately 45° of knee flexion). In addition, the participant performs ankle plantarflexion
at the end of each squat repetition (i.e. rise up on their toes).

2. Same as advanced level 2, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as advanced level 1, but with increased range of motion (approximately 90° of knee flexion).

1. The participant performs forward lunge with small range of motion (approximately 45° of knee
flexion) and is allowed unilateral upper limb support on a wall or a stable surface (e.g. table or chair)
for balance.

2. Same as basic level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as basic level 2, but with increased range of motion (approximately 90° of knee flexion).

1. The participant performs forward lunge with small range of motion (approximately 45° of knee
flexion) but is not allowed upper limb support.

2. Same as moderate level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as moderate level 2, but with increased range of motion (approximately 90° of knee flexion).
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77 (1207)

11J0 G a8eq



Table 1 Exercise description and progressions (Continued)

111

EXERCISE

DESCRIPTION

PROGRESSIONS

Lateral lunge

Wall/kneeling
/ floor
pushup

The participant starts this exercise in the
standing position and then perform
lateral lunge alternating lower limbs. The
participant performs 3 series of 8to 15
repetitions.

The participant starts this exercise in the standing position with feet shoulder-width apart
and facing a wall free from any objects or obstacles. The participant is just over one arm’s
lengths away from the wall (30 to 45 centimeters). Then, the participant put the palms of
both hands flat against the wall at shoulder height, approximately shoulder-width apart, and
then lower and lift him/herself against the wall while keeping their feet planted firmly
on the floor and maintaining the back and hips straight. The progression to advanced
levelin- cludes knelling and floor pushup. The participant performs 3 series of 8 to 15
repetitions.

Advanced
level

1. The participant performs forward lunge with small range of motion (approximately 45° of knee
flexion) and simultaneous trunk rotation to the side of the limb that moves forward. Upper limb support
is not allowed.

2. Same as advanced level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as advanced level 2, but with increased range of motion (approximately 90° of knee flexion).

Basiclevel 1.The participant performs lateral lunge with small range of motion (approximately 30° of knee

Moderate
level

Advanced
level

flexion) and is allowed bilateral upper limb support on a wall or a stable surface (e.g. table or chair)
for balance.

2. Same as basic level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as basic level 2, but with increased range of motion (approximately 60° of knee flexion).

1. The participant performs lateral lunge with small range of motion (approximately 30" of knee flexion)
but is not allowed to use upper limb support for balance.

2. Same as moderate level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as moderate level 2, but with increased range of motion (approximately 60° of knee flexion).

1. The participant performs lateral lunge with small range of motion (approximately 30° of knee flexion)
and simultaneous trunk rotation to the side of the limb that moves to the side. Upper limb support is not
allowed.

2. Same as advanced level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as advanced level 2, but with increased range of motion (approximately 60° of knee flexion).

Basiclevel 1. The participant performs bilateral wall pushup with small range of motion (approximately 45° of

Moderate
level

Advanced
level

elbow flexion).

2. Same as basic level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as basic level 2, but with increased range of motion (approximately 90° of elbow flexion).

1. The participant performs unilateral wall pushup with small range of motion (approximately 45° of elbow
flexion).

2. Same as moderate level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. Same as moderate level 2, but with increased range of motion (approximately 90° of elbow flexion).
1. The participant performs kneeling pushups with approximately 90° of elbow flexion.

2. Same as advanced level 1, but with increased number of repetitions (minimum increase of 2
repetitions in each series).

3. The participant performs floor pushups with approximately 90° of elbow flexion.
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STUDY PERIOD
Enrolment Allocation Post-allocation Close-out
TIMEPOINT [ 0 t, t
ENROLMENT:
Eligibility screen X
Informed consent X
Allocation X
INTERVENTIONS:
Telerehabilitation group > +
Control group * .
ASSESSMENTS:
Baseline variables X
Primary outcomes X
Timed Up and Go
30’ chair stand test X o v
Secondary outcomes x
Pysical Functioning Scale ¢ 3
(SF-38)
Pain
X . .
EuroQol-SD
X ¢ *
X * R
Canadian Occupational
Performance Measure
Fig. 2 Schedule of enrolment, interventions, and assessments (according to SPIRIT)

Secondary outcomes
The Physical Functioning Scale of the Brazilian version of the
Medical Outcomes Short-Form Health Survey (SF-36) will
be used to measure physical health [57]. The Physical
Functioning Scale presents ten questions; each one is scored
from 1 to 3 according to the perceived limitation [58]. The final
score of the scale is calculated according to the orientation of
the SF-36 authors ranges from o to 100, with lower scores
indicating higher limi- tations [58].

Pain will be measured by the visual analog scale with
numerical (0—10) and color gradations [59]. Health-related
quality of life will be measured by the

Brazilian version of EuroQol-5D (EQ-5D-3L). This instrument
evaluates the patient’s current health sta- tus in five
dimensions  (mobility, self-care, usual ac- tivity,
pain/discomfort, and anxiety/depression). EQ- 5D-3L also
includes a visual analog scale to record overall health status
[60]. The results of this instru- ment are widely used in
economic evaluations [61].

Performance perception and satisfaction will be mea- sured
by the Canadian Occupational Performance Meas- ure (COPM)
[62]. In this study, only the self-care area will be used. The
participant lists the self-care activities they have difficulty
performing, chooses the one they consider the most
important, and ranks their performance and



performance satisfaction from o to 10. Higher scores indi- cate
better performance and performance satisfaction.

Economic evaluation

The economic evaluation will be carried out from the
perspective of society and the Brazilian public healthcare
system during the study period. The costs will be re- ported
based on values updated to the year of data col- lection. In this
phase, all information will follow the recommendations of the
Brazilian Ministry of Health’s Methodological Guidelines for
Economic Evaluation [63]. Cost measures will be obtained by
estimates of health service utilization (public and private) due
to the health condition that caused the referral to outpatient
physical therapy and/or generated adverse events. The app
development costs will be excluded.

The costs to the public healthcare system will be mea- sured
based on the use of health services and procedures reported by
participants by the weekly Google form plat- form, and these
data will only be assessed by researchers blinded to group
allocation. The costs for hospital care, elective consultations,
outpatient or home physical ther- apy, and medication will be
included. These costs will be valued using standardized cost
tables of the Brazilian public healthcare system.

Costs to society will include direct costs to participants and
caregivers and loss of productivity. The calculation of direct
expenses, such as medication, purchase of equipment,
transportation, hiring caregivers, and health services will be
based on surveys answered by partici- pants. The cost of
transportation will be evaluated by the distance between the
participant’s home and the physical therapy site, adjusted by
the type of transporta- tion used and the price of gasoline.
Information on the loss of productivity will be obtained for
participants and non-contracted caregivers (e.g., family
members) through surveys administered to participants
who will indicate whether they have paid work, income from
this work, and lost workdays due to the health condition.

The cost-consequence approach will be used to com- pare
the results obtained by the participants in the pri- mary and
secondary outcomes with the costs for the two perspectives of
analysis (society and public healthcare system). In the cost-
utility analysis, the costs for the public healthcare system will
be compared with the quality-adjusted life years (QALY)
gained from the inter- vention, obtained by applying the EQ-
5D-3L. Sensitivity analyses will be conducted to explore any
degree of un- certainty in the estimates, such as sampling, time
hori- zon, discount rate, and imputation of missing data.

Other outcomes
Adherence will be monitored through the records com- puted
by the app and confirmed during the weekly calls
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to the TG. Participants who perform all the proposed exercises
at least three times a week will be considered fully adherent.

Adverse events will be monitored weekly during phone calls
and will be reported in the study results. Adverse events are
those harmful or unfavorable results that occur during or
after exercise [64], such as nausea, head- ache, falling, and
incapacitating pain. Events not related to the intervention will
also be monitored. Participants who report a serious adverse
event will be instructed to seek emergency medical services.
The intervention will be interrupted if the adverse event
makes it impossible for the participant to perform physical
exercises.

Sample size

The sample size was based on the TUG primary out- come. An
effect size of d=0.4, previously obtained by Brovold et al.
(2012) [65], power of 80%, alpha of 0.05, and abandonment
rate of 15% were considered to esti- mate sample size using the
G*Power 3.1 software. This resulted in a minimum sample size
of 230 participants, 115 per group.

Data analysis plan

The outcome variables and the participants’ characteris- tics
will be analyzed with descriptive statistics. The Kolmogorov-
Smirnov test will be used to test the nor- mality of the data.
Comparison of TG and CG baselines will be conducted with
parametric or non-parametric test.

Outcome group comparisons will be analyzed with the
nonlinear mixed effect model [66], given that decondi- tioning
follows a nonlinear path over time and the period
individuals remain in the study is not homoge- neous. Since
the intervention time will be different among the participants,
time will be treated as a random factor.

All data will be analyzed for intention-to-treat; that is, all
random participants will be included in the analysis regardless
of adherence to the protocol. The data will be analyzed by the R
software (R Foundation for Statistical Computing, Vienna,
Austria) with a significance level of 5%.

Discussion

Potential impact and significance

Our hypothesis is that the multi-component program of- fered
by telerehabilitation will minimize the decondition- ing of
hospital discharged older adult patients waiting for physical
therapy and will reduce costs. Older adults who were
hospitalized due to different health conditions and who
experienced functional decline have up to five times greater
likelihood of dying and 10 to 20 times greater chance of
being readmitted after hospital



discharge [67-69]. In addition, studies show that ap-
proximately 30% of these older individuals have func- tional
losses at the moment of hospital discharge [68, 69] and
that roughly the same proportion maintain these losses 30
days after discharge [69]. The type of interven- tion most
recommended for this population is a multi- component
program [2, 45]. Thus, the faster these older individuals start
physical therapy and remove themselves from inactivity, the
less negative will be the impacts and deconditioning
advancement. The costs for patients and the public healthcare
system may be reduced. Telereh- abilitation reduces the cost of
transportation [23—25]. Once deconditioning is associated
with readmissions [1— 3] and hospitalization generates cost to
the healthcare system, the exercise program may reduce
hospital readmissions.

In Brazil, telerehabilitation is still not a common prac- tice,
with a higher concentration of investments aimed towards
telehealth. In low- and middle-income coun- tries, studies
using the remote rehabilitation are incipi- ent. Due to the
COVID-19 pandemic, this rehabilitation modality has been
gaining prominence as an alternative to face-to-face
treatment [70]. The pandemic has im- pacted health services
around the world, particularly non-urgent treatments. There
is no estimate regarding the end of social isolation measures
in many countries, and it is not possible to predict when
healthcare services will return to normality. Waiting lists for
outpatient ser- vices will possibly be even longer after the
pandemic. As such, telerehabilitation is becoming increasingly
essential to ensure treatment for the general population.

Strengths and weakness

This pragmatic study will be developed in the context of the
public healthcare system, which favors—if our hy- pothesis is
proven right—a simple and direct application in clinical
practice. To reduce the risk of bias, the proto- col will be
prospectively recorded, the sample size will be representative
of the population of interest, partici- pants will be randomly
allocated to groups, the alloca- tion process will be concealed,
the evaluators will be blinded to the group allocation, and data
will be ana- lyzed by intention-to-treat. Blinding participants
and physical therapists to the intervention will not be pos-
sible due to the nature of the intervention.

Contribution to physical therapy

We expect the clinical trial will provide evidence on the
effectiveness and cost-effectiveness of a multi- component
telerehabilitation program for hospital dis- charged older adult
patients awaiting outpatient physical therapy in the Brazilian
public healthcare system. In addition, the study is expected to
trigger discussions and
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the implementation of similar interventions in different
patient groups and locations.

Trial status

Protocol version 1, date: August 24, 2020. Recruitment

will start on F ebruary 2 2, 2 021, http://www.
ensaiosclinicos.gov.br/rg/RBR-9243v7.  Recruitment com-
pletion is expected by December, 2021. The results of this
trial will be submitted to a peer-reviewed journal after
sample size is complete.
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Anexo 3. Termo de consentimento livre e esclarecido relativo a amostra do

artigo 2

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO N°

O Sr.(a) estd sendo convidado a participar da pesquisa “PROGRAMA DE
EXERCICIOS POR TELERREABILITA(}AO PARA MANUTENC}AO DO
CONDICIONAMENTO DE IDOSOS EM FILA DE ESPERA PARA
FISIOTERAPIA APOS ALTA HOSPITALAR: UM ENSAIO CLINICO
PRAGMATICO COM AVALIACAO ECONOMICA”. Nosso objetivo é avaliar se
um programa de exercicios ofertado por aplicativo de celular funciona para
manter o condicionamento dos idosos que tiveram alta hospitalar e que estao
aguardando fisioterapia nos Centros de Reabilitacdo/clinicas conveniadas de

Belo Horizonte.

PROCEDIMENTOS DO ESTUDO:

Aceitando participar, o Sr.(a) fard trés avaliacdes: 1) hoje, 2) quando for
chamado para iniciar a fisioterapia no Centro de Reabilitacdo ou clinica
conveniada e 3) apés a alta da fisioterapia. As avaliagbes durardo cerca de
uma hora e serdo realizadas no Centro de Reabilitacdo da sua area de
referéncia. A avaliacdo consiste em perguntas gerais sobre o Sr.(a),
informacdes de saude e suas atividades do dia a dia, além dos testes sentar e
levantar de uma cadeira durante 30 segundos, e sentar e levantar da cadeira e
andar no chéo reto voltando e sentando novamente. O Sr.(a) sera sorteado
para um dos dois grupos: exercicios em casa com um aplicativo de celular
enquanto aguarda fisioterapia ou acompanhamento durante o periodo de
espera. O Sr.(a) recebera telefonemas dos pesquisadores toda semana. Para
agueles que realizardo os exercicios em casa: o aplicativo sera instalado no
seu celular ou no do seu acompanhante/cuidador; os exercicios seréo feitos
trés vezes por semana, sempre na presenca do acompanhante/cuidador; o
Sr.(a) fara os exercicios até ser chamado(a) para comecar a fisioterapia no
Centro de Reabilitagéo/clinica conveniada; a cada 25 dias, se o Sr.(a) nao tiver
sido chamado(a) para iniciar a fisioterapia, encontrara a equipe de pesquisa no

Centro de Reabilitagdo de sua referéncia para evoluir os exercicios; o Sr.(a) e
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seu acompanhante/cuidador receberdao um treinamento de aproximadamente

uma hora para utilizar o aplicativo e realizar os exercicios.

RISCOS E DESCONFORTOS:

O Sr.(a) podera sentir dores musculares leves durante ou apos os testes, mas
o Sr.(a) podera descansar entre eles e essa dor passara com repouso. Os
exercicios que serdo feitos em casa sdo simples e nao precisam de
equipamentos, porém para diminuir eventuais riscos como quedas, um

acompanhante/cuidador devera estar sempre presente.

BENEFICIOS:

A pesquisa contribuird para estabelecer uma nova proposta de tratamento para
idosos que aguardam fisioterapia, diminuindo custos e as consequéncias
negativas na falta de atividade fisica. Participando da pesquisa, o Sra.(a)

podera melhorar sua condicao fisica com o programa de exercicios.

CUSTO/REEMBOLSO:
Para participar da pesquisa, o Sr.(a) ndo receberd nenhuma vantagem
financeira. Apesar disso, caso sejam identificados e comprovados danos

provenientes desta pesquisa, o Sr.(a) tem assegurado o direito a indenizacao.

CONFIDENCIALIDADE E USO DOS RESULTADOS DA PESQUISA:
Os pesquisadores garantem total sigilo e privacidade das suas informacdes. As
informagdes do Sr.(a) serdo utilizadas somente em trabalhos académicos e

cientificos, sem revelar seu nome.

NATUREZA VOLUNTARIA/LIBERDADE PARA SE RETIRAR:

A participacdo é voluntaria e o Sr.(a) estara livre para participar ou recusar-se a
participar e retirar seu consentimento em qualquer momento. A sua recusa nao
acarretara penalidades nem perda da vaga para tratamento de fisioterapia no

Centro de Reabilitacao/clinica conveniada.

ARMAZENAMENTO DOS RESULTADOS:
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Os seus dados utilizados na pesquisa ficardo arquivados com o0s

pesquisadores responsaveis por um periodo de dez anos.

DECLARA(;AO E ASSINATURA
Eu,

fui informado(a) sobre os objetivos, procedimentos, riscos e beneficios da
pesquisa de maneira clara e detalhada e esclareci minhas duvidas. Sei que a
qualquer momento poderei solicitar novas informagdes e modificar minha
decisé@o de participar se assim o desejar. Declaro que concordo em participar
desta pesquisa. Recebi uma via original deste termo de consentimento livre e
esclarecido assinado por mim e pelo pesquisador, que me deu a oportunidade

de ler e esclarecer todas as minhas duvidas.

Assinatura do participante Data

Prof. Dra. Rosana Ferreira Sampaio - Telefone: (31) 3409-4783
Prof. Dr. Renan Alves Resende - Telefone: (31) 3409-7395

Ms. Pollyana Ruggio Tristdo Borges - Telefone: (31) 98437-4358
Ms. Jane Fonseca Dias - Telefone: (31) 99496-3949

Assinatura do pesquisador responsavel Data

Assinatura do pesquisador Data

Em caso de duvidas, com respeito aos aspectos éticos desta pesquisa, o0 Sr.(a)
podera consultar:
COEP-UFMG - Comité de Etica em Pesquisa da UFMG

Av. presidente Antonio Carlos, 6627. Unidade Administrativa Il — 20 andar —
Sala 2005. Campus Pampulha. Belo Horizonte, MG — Brasil. CEP: 31270-901.
E-mail: coep@prpg.ufmg.br. Tel: 34094592.

CEP-SMSA/BH -Comité de Etica em Pesquisa Envolvendo Seres Humanos

Rua Frederico Bracher Junior, 103 — 3° andar/sala 2. Padre Eustaquio. Belo
Horizonte, MG — Brasil. CEP: 30.720-000
E-mail: coep@pbh.gov.br. Tel: 3277-5309 130
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Anexo 4. Protocolo de coleta de dados relativo a amostra do artigo 2

PROTOCOLO DE AVALIACAO INICIAL (AV1)

NP ( )TELERREABILITACAO ( )CONTROLE

1 IDENTIFICACAO DO PARTICIPANTE

1.01 Data da AV1: / / 1.02 Avaliador:

1.03 Nome:

1.04 Telefone(s):

2 INFORMAGCOES GERAIS DO PARTICIPANTE

2.01 Sexo: ( )'F ( )M 2.02 Data de nascimento: / / 2.03 Idade (anos):

2.04 Estado civil: ( ) Solteiro ( )2Casado ( )3Unido Estavel ( )*Divorciado ( )>Separado ( )®Vilavo

2.05 N° de filhos: 2.06 Escolaridade (anos de estudo): 2.07 Aposentado: ( )INao (
)2Sim

2.08 Atualmente exerce alguma atividade remunerada? ( )!Ndo ( )2Sim*
*2.08.01 Qual?

*2.08.02 Quanto ganha por ela (reais)?

2.09 Renda individual (reais): 2.10 Renda familiar (reais):

2.11 Principal provedor: ( )INao ( )2Sim 2.12 Numero de dependentes:

3 INFORMACOES SOCIAIS E DE MORADIA DO PARTICIPANTE

3.01 Endereco:

3.02 Regional de residéncia: ( )'Barreiro ( )2Centro-Sul ( )3Leste ( )*Nordeste ( )°Noroeste
(_ )®Norte ( )'Oeste ( )®Pampulha ( )°Venda Nova

3.03 CER de referéncia: ( )Centro-Sul ( )?Leste (_ )3Noroeste ( )*Venda Nova

3.04 Com quem mora: ( )!Sozinho ( )2Coénjuge ( )3Filhos ( )*Conjuge e filhos ( )°Pai e/ou mae

(_)®Qutros familiares  ( )’Outras pessoas

3.05 N° pessoas no domicilio:

4 INFORMACOES CLINICAS DO PARTICIPANTE

4.01 Diagnéstico médico (relativo & internacéo):

4.02 Tempo de internacéo (dias): 4.03 Data da alta hospitalar:
/ /

4.04 Data de registro do encaminhamento no CER: / /

4.05 Data do acolhimento no CER: / /

4.06 Atendimento fisioterapico no hospital: (  )'N&o ( )2Sim*

*4.06.01 Descricdo do atendimento:

4.07 Orientacdo na alta hospitalar: ( )*Nao ( )2Sim*

*4.07.01 De qual(ais) profissional(is)?

*4.07.02 Descricdo da orientacio:
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4.08 Histérico de internagdes:

4.09 Outras doencas auto relatadas:

4.10 O Sr.(a) adquiriu COVID? ( )!N&do ( )?Sim*
*4.10.01 H& quanto tempo?

4.10 Medicamentos de uso continuo:

4.11 O Sr.(a) ja fez fisioterapia anteriormente (sem ser durante a internacdo)? ( )'Nao ( )?Sim

4.12 O Sr.(a) ja utilizou algum servico de salde a distancia? ( )'Nao ( )2Sim*
*4.12.01 Quando?

*4,12.02 O Sr.(a) pode relatar como foi a sua experiéncia?

4.13 O Sr.(a) possui convénio? ( )N&o ( )2Sim*

4.14 O Sr.(a) fuma? ( )*Nao ( )2Sim*

*4.11.01 Quantos cigarros por dia?

4.15 O Sr.(a) bebe? ( )*Nao ( )2Sim*
*4.15.01 Quantas vezes na semana?

*4.15.02 Quantas doses, copos ou garrafas? = Doses*conversdo AUDIT,

4.16 O Sr.(a) gosta de fazer atividade fisica? ( )*N&o (_ )?Sim

4.17 Antes da internacgéo, o Sr.(a) praticava alguma atividade fisica regular? ( )!N&o ( )?Sim*
*4.17.01 Qual(ais) atividade(s)?

*4.17.02 Quantos dias por semana?

*4.17.03 Quanto tempo por dia (minutos)?

4.18 Atualmente, o Sr.(a) pratica alguma atividade fisica regular? ( )N&o ( )?Sim*
*4.18.01 Qual(ais) atividade(s)?

*4,18.02 Quantos dias por semana?

*4.18.03 Quanto tempo por dia (minutos)?

4.19 Antes da internacédo, o Sr.(a) tinha alguma atividade de lazer? ( )INdo ( )2Sim*
*4,19.01 Qual(ais) atividade(s)?

*4,19.02 Quantos dias por semana?

*4.19.03 Quanto tempo por dia (minutos)?

4.20 Atualmente, o Sr.(a) tem alguma atividade de lazer? ( )*Nao ( )2Sim*
*4.20.01 Qual(ais) atividade(s)?

*4.19.02 Quantos dias por semana?

*4.20.03 Quanto tempo por dia (minutos)?

4.21 Antes da internacdo, quanto tempo o Sr.(a) permanecia sentado ou deitado por dia (min/dia)?
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4.22 Atualmente, quanto tempo o Sr.(a) permanece sentado ou deitado (min/dia)?

4.23 O Sr.(a) caiu nos Ultimos 12 meses? ( )'Nao ( )?Sim*
*4.23.01 Quantas vezes?

*4.23.02 Qual o motivo da(s) queda(s)?

*4.23.03 Foi necessario buscar atendimento médico devido a queda? ( )!Ndo ( )?Sim

4.24 O Sr.(a) percebe gue tem alguma dificuldade para andar ou para se equilibrar? ( )*Nao ( )?Sim

4.25 O Sr.(a) utiliza algum recurso assistido? (6culos, aparelho auditivo, érteses, protese, andador, outros)
( )Nao ( )?Sim*

*4.25.01 Especifique esses recursos:

4.26 O Sr(a) possui dificuldade permanente para enxergar mesmo com 6culos? ( )N&o ( )2Sim

4.27 O Sr(a) possui dificuldade permanente para escutar mesmo com aparelho auditivo? ( )!Ndo ( )2Sim

4.28 Durante o Ultimo més, o Sr.(a) se sentiu “para baixo”, deprimido ou sem esperanca? ( )!Ndo ( )2Sim

4.29 Durante o Gltimo més, o Sr.(a) sentiu ter pouco interesse ou prazer em fazer as coisas? ( )INdo ( )2Sim

5 USO DE TRANSPORTE PARA REABILITACAO PRESENCIAL

5.01 Alguém acompanharia o Sr.(a) caso a fisioterapia fosse presencial? ( )!Nao ( )°Sim*
*5.01.01 Quem o(a) acompanharia? ( )1 Coénjuge ( )?Filho ( )3Outro familiar ( )*Amigo/vizinho
(' )°Cuidador remunerado ( )®Qutro
*5.01.02 O acompanhante perderia dia de trabalho? ( )!Nao ( )2Sim*

*5.01.02.01 Qual o custo estimado do dia de trabalho (reais)?

5.02 O paciente perderia dia de trabalho? ( )!Ndo ( )2Sim*

*5.02.01 Qual o custo estimado do dia de trabalho (reais)?

5.03 Meio de locomog&o até a fisioterapia: ( )!A pé ( )2Publico ( )3Particular(carro proprio, carona)

(_ )*Alternativo (taxi, aplicativo)

5.04 Custo aproximado com o deslocamento (reais) (ex: dnibus+metrd):

5.05 Detalhamento do deslocamento (ex: 1 énibus; 1 énibus+uber):

5.06 Tempo gasto com o deslocamento (minutos):

6 INFORMACOES SOBRE USO DE TECNOLOGIA DE INFORMACAO E COMUNICACAO DO
PARTICPANTE

6.01 O Sr.(a) possui internet em casa? ( )!Nao ( )2Sim 6.01.01 A internet é wifi? ( )XNdo ( )2Sim

6.02 O Sr.(a) possui celular? ( )*Nao ( )?>Sim*
*6.02.01 Tipo: ( )*Convencional ( )?Smartphone*

*6.02.01.01 Sistema operacional: ( )*Android ( )%0S ( )*Windows ( )*MIUI-Xiomi
(' )°Blackberry

*6.02.02 O celular possui acesso a internet? ( )1Ndo ( )?Sim
*6.02.03 O Sr.(a) usa o seu celular? ( )*N&o ( )?Sim*

*6.02.03.01 O Sr.(a) usa o seu celular para quais atividades? ( )Fazer/receber ligacdes

( )Enviar/receber SMS ( )Mensagens instantaneas, como WhatsApp ( )Outras redes
sociais, como Facebook e Instagram  ( )Ver videos/filmes (' )Escutar musica/radio

( )Aplicativos de transporte ( )Banco ( )Compras ( )Tirar fotos ( )Alarme
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( )Calculadora ( )Jogos ( )Calendario ( )E-mail ( )Ler noticias ( )Pesquisa
Google ( )GPS  Outra(s):

N° de atividades:

*6.02.03.02 Com qual frequéncia o Sr.(a) usa o seu celular? ( )'Pelo menos uma vez por dia (
)2Pelo menos uma vez por semana, mas ndo todo dia (_ )3Menos de uma vez por semana

6.03 O Sr.(a) possui computador/notebook em casa? () N&o —siga para proximo bloco ( )2Sim*
*6.03.01 Esse computador/notebook tem acesso a internet? ( )*Ndo ( )?Sim
*6.03.02 O Sr.(a) usa esse computador/notebook? ( )*Nao ( )2Sim*

*6.03.02.01 O Sr.(a) usa o computador/notebook para quais atividades? ( )Escrever documentos
( )Jogos ( )Redes sociais, como Facebook ( )Ver videos/filmes ( )Escutar misica (
)Banco ( )Compras ( )E-mail ( )Ler noticias ( )Pesquisa Google

Outra(s):
N° de atividades:

6.04 Em caso afirmativo para uso de celular e computador, qual dos dois o Sr.(a) possui mais familiaridade e
se sente mais confortavel com o uso? ( )!Celular ( )2Computador

7 DADOS DO ACOMPANHANTE SUPERVISOR DO PROGRAMA DE EXERCICIOS

7.01 A pessoa que levou o participante serd a mesma que ird monitorar o programa? ( )1 Ndo ( )2Sim

7.02 Nome: 7.03 Telefones:

7.04 Sexo: ( )F ()M 7.05 Idade (anos): 7.06 Escolaridade (anos de estudo):

7.07 Parentesco: ( )1Coénjuge ( )?Filho ( )3Outro familiar ( )*Amigo/vizinho ( )°Cuidador remunerado*
( )BOutro.Qual?
*7.07.01 Salario (reais):

7.08 Mora na mesma casa que o idoso? ( )'N&o ( )?Sim-siga para 7.11

7.09 Possui internet em casa? ( )*Nao ( )2Sim

7.10 Possui celular? ( )!Nao-siga para 7.12 ( )2Sim*
*7.10.01 Tipo: ( )*Convencional ( )2Smartphone

*7.10.01.01 Sistema operacional: ( )*Android ( )30OS ( )*Windows ( )*MIUI-Xiomi
( )®Blackberry

*7.10.02 O celular possui acesso a internet? ( )1N&do ( )2Sim
*7.10.03 Usa esse celular? ( )* Ndo-siga para 7.12 ( )2Sim*

*7.11.03.01 Usa o celular para quais atividades? ( )Fazer/receber ligacdes ( )Enviar/receber
SMS ( )Mensagens instantaneas, como WhatsApp ( )Outras redes sociais, como Facebook e
Instagram ( )Vervideos/filmes ( )Escutar musica/radio  ( )Aplicativos de transporte
( )Banco ( )Compras ( )Tirarfotos ( )Alarme ( )Calculadora ( )Jogos (
)Calendario  ( )E-mail ( )Ler noticias ( )Pesquisa Google ( )GPS

Outra(s):

N° de atividades:

*7.10.04 Com qual frequéncia usa o celular? ( )'Pelo menos uma vez por dia ( )?Pelo menos uma vez
por semana, mas nao todo dia ( )3Menos de uma vez por semana

7.11 Possui computador/notebook em casa? ( )! Nao —siga para 7.14 ( )?2Sim*
*7.11.01 O computador/notebook tem acesso a internet? ( )*Ndo ( )2Sim
*7.11.02 Usa o computador/notebook em casa? ( )'Ndo ( )2Sim

*7.11.02.01 Usa o computador para quais atividades? ( )Escrever documentos ( )Jogos
( )Redes sociais, como Facebook ( )Ver videos/filmes ( )Escutar masica ( )Banco
( )Compras ( )E-mail ( )Ler noticias (_ )Pesquisa Google




124

Outra(s):
N° de atividades:

7.12 Em caso afirmativo para uso de celular e computador, qual dos dois possui mais familiaridade e se sente
mais confortavel com o uso? ( )!Celular ( )2Computador

7.13 Quanto tempo por dia tem para acompanhar o idoso na realizacao dos exercicios (minutos):

8 QUESTIONARIOS E TESTES

Atencao! Medir presséao arterial do idoso antes de realizar os testes fisicos.

8.01 TUG (segundos) apds familiarizacéo: () usou dispositivo auxilio:
8.02 30’ sentar e levantar (n° vezes) apés familiarizacédo: () usou dispositivo auxilio:
8.03 Dor (local): 8.04 Dor (EVA):

8.05 SF-36 (capacidade funcional):

8.06 EQ-5D-3L descritivo: 8.07 EQ-5D-3L VAS:

8.08 Atividade escolhida COPM:

8.09 COPM desempenho: 8.10 COPM satisfacéo:

8.11 Mini mental:
13 analfabeto; 18 baixa/média escolaridade (1 a 8 anos incompletos); 26 escolaridade alta (8 ou mais)

Atencao! Fazer a alocacéo do participante nos grupos. Se grupo telerreabilitacdo, seguir para o bloco 9.

9 PRESCRICAO DO PROGRAMA DE EXERCICIOS E INFORMACOES SOBRE TREINAMENTO
(telerreabilitac&o)

9.01 Flexdo de braco - Nivel ( )BL ( )B2( )B3 ( YML( )M2 ( M3 ( )AL ( )A2 ( )A3

9.01.01 Repeticdes: 9.01.02 Borg:

9.02 Avanco frontal - Nivel ( )B1( )B2( )B3 ( )M1( )M2 ( )M3 ( )AL ( )A2 ( )A3
9.02.01 Repeticdes: 9.02.02 Borg:

9.03 Avanco lateral - Nivel ( )B1( )B2( )B3 ( )M1( )M2 ( )M3 ( )ALl ( )A2 ( )A3
9.03.01 Repeticdes: 9.03.02 Borg:

9.04 Equilibrio - Nivel ( )B1( )B2( )B3 ( )M1( )M2 ( M3 ( )ALl ( )A2 ( )A3
9.04.01 Repeticdes: 9.04.02 Borg:

9.05 Agachamento - Nivel ( )B1( )B2( )B3 ( )M1( )M2 ( )M3 ( )AL ( )A2 ( )A3
9.05.01 Repeticdes: 9.01.02 Borg:

9.06 Atividade diaria:

9.06.01 Detalhes:

9.07 Tempo gasto na orientacdo para uso do aplicativo (minutos):

9.08 Tempo gasto na orientacdo para execucao dos exercicios (minutos):

9.09 Proprietario do celular onde o aplicativo foi instalado: ( )!Participante ( )2Acompanhante
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PROTOCOLO DE AVALIACAO APOS INTERVENCAO/CONTROLE (AV2)

NP ( )TELERREABILITACAO ( )CONTROLE

10 | INFORMAGOES GERAIS E DE CUSTO

10.01 Data da AV2: / / 10.02 Avaliador:
10.03 Data da ultima ligacdo de acompanhamento semanal: / /
10.04 Data do inicio da fisioterapia ambulatorial: / /

10.05 Data do inicio da fisioterapia < a Ultima ligagdo de acompanhamento semanal? ( )INdo ( )2Sim
Se sim, ndo necessario replicar perguntas do acompanhamento semanal (verificar respostas e replicar aqui)

Se ndo, necessario replicar perguntas do acompanhamento semanal (verificar respostas e replicar aqui)

10.06 Sr.(a) procurou atendimento médico durante o periodo do estudo (ndo inclui urgéncia e emergéncia) ? (
)INdo ( )2Sim*

10.06.01 Esse atendimento foi por causa do seu problema que levou a ser encaminhado para a
fisioterapia? ( )!Nao ( )2Sim

10.06.02 Qual especialidade?
10.06.03 Onde foi esse atendimento? ( )1SUS ( )?>Convénio ( )3Particular

10.06.04 Qual o valor? (reais _ incluir transporte)

10.07 Sr.(a) procurou algum servigo de urgéncia e emergéncia (pronto socorro) em algum hospital durante o
periodo do estudo? ( )INdo ( )2Sim*

10.07.01 Esse atendimento foi por causa do seu problema que levou a ser encaminhado para a
fisioterapia? ( )Nao ( )2Sim

10.07.02 Onde foi esse atendimento? ( )1SUS ( )2Convénio ( )3Particular
10.07.03 Qual o valor? (reais)
10.07.04 Precisou ficar internado? ( )!Ndo ( )2Sim* *10.05.04.01 Quantos dias?

10.08 O Sr.(a) fez algum exame devido ao problema que foi encaminhado para a fisioterapia? (
)*Néo ( )?Sim*

10.08.01 Esse atendimento foi por causa do seu problema que levou a ser encaminhado para a
fisioterapia? ( )!N&o ( )?Sim

10.08.02 Onde foi esse atendimento? ( )1SUS ( )2Convénio ( )3Particular
10.08.03 Qual o valor? (reais)

10.09 O Sr.(a) contratou algum servico de fisioterapia? ( )!Nao ( )2Sim*
10.09.01 Numero de sessdes contratadas

10.09.02 Qual valor pago por sessao (reais)?

10.10 O Sr.(a) comprou algum equipamento especial devido seu problema (Ex: bolinha, rolo, értese, dispositivo
de auxilio a marcha, bolsa térmica, tens, outros)? ( )Nao ( )?Sim*

10.10.01 Esses equipamentos foram comprados devido ao problema que levou a fisioterapia?
( )Nao( )’Sim

10.10.02 Qual valor gasto com estes equipamentos (reais)?

10.11 O Sr.(a) foi em algum outro profissional de salde, realizou alguma consulta ou contratou algum servigo
(exemplo: psicélogo, fonoaudiélogo, terapeuta ocupacional, etc) durante o periodo do estudo?
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( )INdo ( )2Sim*

10.11.01 Esse atendimento foi por causa do seu problema que levou a ser encaminhado para a
fisioterapia? ( )!Nao ( )2Sim

10.11.02 Quais profissionais ou servigos?

10.11.03 Onde foi esse atendimento? ( )!SUS ( )?Convénio ( )3Particular

10.11.04 Qual o valor pago (reais _ incluir transporte)?

10.12 O Sr.(a) esta usando alguma medicacao nova devido ao problema que foi encaminhado para a
fisioterapia? ( )INdo ( )2Sim* Qual medicacdo?

10.12.01 Precisou comprar esse medicamento? ( )IN&o ( )?jatinha em casa

()3 peguei no Centro de Salde/Posto de Salde (' )*Sim. Qual foi o valor pago (reais)?

11 | PERDA DA PRODUTIVIDADE DO PARTICIPANTE

11.01 O Sr.(a) perdeu dias de trabalho por licenca médica (devido a condicdo de saude)? ( )!Ndo ( )2Sim*
*12.01.01 N° de dias de licenca tirado

11.02 O Sr.(a) teve reducao da carga horaria de trabalho (devido a condigdo de saude)? ( )*Nao ( )2Sim*
*12.02.01 N° de horas de trabalho reduzidas

11.03 O Sr.(a) teve alteragdo ou restricdo de atividades no trabalho (devido a condicao de saude)?
( )*Nao ( )zSim*
*11.03.01 De quais atividades?

12 | PERDA DA PRODUTIVIDADE DO ACOMPANHANTE

12.01 O Sr.(a) perdeu dias de trabalho por licenga acompanhante? (- )!N&do ( )2Sim’
"12.01.01 Ne de dias de licenca

12.02 O Sr.(a) precisou faltar ou sair mais cedo do trabalho para acompanhar o paciente? ( )*Néo (
)2Sim*
"13.02.01 N° de faltas

12.03 O Sr.(a) precisou se afastar do emprego ou pedir demisséo de atividades no trabalho para
acompanhar o paciente? ( )*N&o ( )2Sim*
"12.03.01 Houve reducdo da sua renda? ( )!N&o ( )2Sim’

13 | QUESTIONARIOS E TESTES

13.01 TUG (segundos) apés familiarizacao: () usou dispositivo auxilio:
13.02 30’ sentar e levantar (n° vezes) apds familiarizago: () usou dispositivo auxilio:
13.03 Dor (local): 13.04 Dor (EVA):

13.05 SF-36 (capacidade funcional):

13.06 EQ-5D-3L descritivo: 13.07 EQ-5D-3L VAS:

13.08 Atividade escolhida COPM:

13.09 COPM desempenho: 13.10 COPM satisfacéo:

Atencdo! As préximas questdes devem ser respondidas apenas para os participantes do grupo
telerreabilitac&o.

14 | AVALIACAO DA MELHORA GLOBAL APOS O PROGRAMA DE EXERCICIOS
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14.01 Apds o programa de exercicios a distancia, quanto o Sr.(a) acha que melhorou para realizar suas
atividades do dia a dia?

-5 -4 -3 -2 -1 0 | 2 3 4 5

I 1 ] ! | ! 1 ] ! | |

1 ] 1 | | ! 1 1 | | 1
Piorou Nao Melhorou
Muito Alterou Completamente

15 | SATISFACAO E EXPERIENCIA DO PARTICIPANTE COM O PROGRAMA DE EXERCICIOS

Agora gostaria de saber qual a sua opinido somente sobre os exercicios que o Sr.(a) fez em casa pelo
aplicativo/computador.

15.01 Em uma escala de 0 a 10, o quanto o Sr.(a) se sentiu seguro/confiante para fazer os exercicios em casa?

15.02 Teve algum exercicio que o Sr.(a) gostou mais de fazer? ( )!Ndo ( )2Sim*
*15.02.01 Qual?
*15.02.02 O Sr.(a) poderia me dizer o motivo de ter gostado mais desse exercicio?

Agora gostaria de saber qual a sua opinido somente sobre os telefonemas semanais que o Sr.(a)
recebeu da nossa equipe.

15.03 Em uma escala de 0 a 10, o quanto o Sr.(a) entendeu as orientacdes dadas por telefone por nossa
equipe?

15.04 Em uma escala de 0 a 10, o quanto o Sr.(a) se sentiu confortdvel durante as ligacdes telefénicas feitas por
nossa equipe?

Nas préximas perguntas gostaria de saber qual a sua opinido sobre todo o programa de exercicios que o
Sr.(a) participou durante este tempo de espera por fisioterapia. Ou seja, os telefonemas, os exercicios e
0 aplicativo.

15.05 Em uma escala de 0 a 10, o quanto o Sr.(a) esta satisfeito em participar deste programa de exercicios a
distancia?

15.06 Em uma escala de 0 a 10, o quanto o Sr.(a) participaria novamente deste programa de exercicios a
distancia?

15.07 Em uma escala de 0 a 10, o quanto o Sr.(a) indicaria esse programa de exercicios a distancia para um
amigo ou familiar?

15.08 Em uma escala de 0 a 10, o quanto o Sr.(a) estaria disposto a pagar por este programa de exercicios a
distancia?

15.08.01 Pensando na sua renda mensal, guanto o Sr.(a) pagaria por este servico (reais)?

15.09 O Sr.(a) tem mais alguma coisa que queira relatar sobre a experiéncia que teve com este programa de
exercicios a distancia? Sinta-se & vontade para nos dizer.

16 | USABILIDADE DO APLICATIVO/PAGINA WEB TELEFISIO

As perguntas que farei agora sdo somente sobre o aplicativo que o Sr.(a) usou para fazer os
exercicios em casa.

16.01 Quem usou o aplicativo/site? ( )'Participante ( )?Acompanhante

As perguntas seguintes devem ser feitas para quem usou o aplicativo/pagina web:
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16.02 O Sr.(a) acessou o site ou utilizou somente o aplicativo instalado no celular?
( )*Somente app ( )?Acesso ao site*
*16.02.01 Qual equipamento o Sr.(a) utilizou para acessar o site?
(_ )*Celular ( )>Computador ( )3Outro.Qual?

16.03 Em uma escala de 0 a 10, o quanto foi facil utilizar o aplicativo Telefisio?

16.04 Em uma escala de 0 a 10, o quanto foi facil aprender utilizar o aplicativo Telefisio?

16.05 Em uma escala de 0 a 10, o quanto o Sr.(a) gostou das telas do aplicativo Telefisio?

16.06 Em uma escala de 0 a 10, o quanto o Sr.(a) entendeu as informagdes que estavam no aplicativo
Telefisio?

16.07 Em uma escala de 0 a 10, o quanto o Sr.(a) utilizaria hovamente o aplicativo Telefisio?

16.08 Em uma escala de 0 a 10, o quanto o Sr.(a) indicaria o aplicativo Telefisio para um amigo ou familiar?

16.09 O que o Sr.(a) acha que poderia ser melhorado no aplicativo Telefisio?
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