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RESUMO

O envelhecimento populacional reforca a necessidade de estratégias que
favoregam a manutengéo da funcionalidade, da independéncia e da qualidade de vida
das pessoas idosas. Nesse contexto, a utilizacdo da videoconferéncia para a
supervisdo do treinamento de forca representa uma alternativa capaz de ampliar o
acesso a programas de exercicio fisico. O objetivo deste estudo foi avaliar a
viabilidade, a seguranca e a eficacia preliminar de um programa estruturado de
treinamento de forgca supervisionado por videoconferéncia em mulheres idosas da
comunidade. Trata-se de um estudo de viabilidade com delineamento de grupo unico,
realizado durante dez semanas, com duas sessdes semanais. Participaram 38
mulheres com idade entre 60 e 74 anos. A viabilidade foi avaliada por meio das taxas
de retencdo, adesao, aderéncia, satisfacao, tolerabilidade e ocorréncia de eventos
adversos. Como desfechos de eficacia preliminar foram avaliados desempenho
funcional, equilibrio, velocidade de marcha, forca de preensdo manual, sintomas
depressivos e qualidade de vida. O programa apresentou elevada retencao (97,4%),
adesao (87,3%) e aderéncia (87,0%), elevada satisfacdo, boa tolerabilidade ao
exercicio e auséncia de eventos adversos. Além disso, observaram-se melhoras no
desempenho funcional de membros inferiores, redugédo dos sintomas depressivos e
melhora do dominio de saude mental da qualidade de vida. Conclui-se que o programa
de treinamento de for¢ca supervisionado por videoconferéncia mostrou-se viavel,
seguro e bem aceito por mulheres idosas, apresentando potencial para promover
beneficios fisicos e psicossociais e subsidiar o desenvolvimento de ensaios clinicos
randomizados de maior escala.

Palavras-chave: envelhecimento; treinamento de forga; videoconferéncia;

mulheres idosas; estudo de viabilidade.



ABSTRACT

Population ageing reinforces the need for strategies that support the
maintenance of functionality, independence, and quality of life among older adults. In
this context, the use of videoconferencing to supervise resistance training represents
an alternative capable of expanding access to physical exercise programmes. The aim
of this study was to evaluate the feasibility, safety, and preliminary efficacy of a
structured resistance training programme supervised by videoconference in
community-dwelling older women. This was a single-arm feasibility study conducted
over ten weeks, with two sessions per week. Thirty-eight women aged between 60 and
74 years participated. Feasibility was assessed through retention, attendance,
adherence, satisfaction, tolerability, and adverse event rates. Preliminary efficacy
outcomes included functional performance, balance, gait speed, handgrip strength,
depressive symptoms, and quality of life. The programme showed high retention
(97.4%), attendance (87.3%), and adherence (87.0%), as well as high satisfaction,
good exercise tolerability, and no adverse events. In addition, improvements were
observed in lower-limb functional performance, reductions in depressive symptoms,
and improvements in the mental health domain of quality of life. It is concluded that the
videoconference-supervised resistance training programme was feasible, safe, and
well accepted by older women, showing potential to promote physical and psychosocial
benefits and to inform the development of larger-scale randomised clinical trials.

Key-words: ageing; resistance training; videoconferencing; older women;

feasibility study.
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1.0 INTRODUGAO

O envelhecimento populacional configura-se como uma das principais
transformagées demograficas do século XXI, impulsionado pelo aumento da
expectativa de vida e pela redugéao das taxas de natalidade. Estima-se que, até 2030,
uma em cada seis pessoas no mundo tera 60 anos ou mais, podendo essa populagao
alcancar 2,1 bilhées até 2050 (WORLD HEALTH ORGANIZATION, 2026). Esse
processo impde desafios relevantes aos sistemas de saude, uma vez que o foco atual
nao se restringe a longevidade, mas também a manutencéao da funcionalidade e da
independéncia ao longo do curso da vida. O World Report on Ageing and Health
enfatiza que o envelhecimento deve ser compreendido como uma trajetéria
heterogénea de capacidade funcional, influenciada por fatores biol6gicos, sociais e
ambientais (WORLD HEALTH ORGANIZATION, 2015).

Entre os efeitos do envelhecimento, destacam-se a perda de massa e forca
muscular, associada a sarcopenia e a fragilidade, condigbes caracterizadas pela
reducéo da reserva fisiolégica e maior vulnerabilidade a eventos adversos (MARTIN;
RANHOFF, 2021; FERRIOLLI; FERNANDES, 2024). Nesse contexto, o exercicio
fisico constitui uma estratégia ndo farmacolégica essencial para atenuar os efeitos do
envelhecimento. Evidéncias indicam que idosos fisicamente ativos apresentam menor
risco de mortalidade, quedas e incapacidade funcional (KACZOROWSKA et al., 2026).

O treinamento de forgca induz uma série de adaptagcbes fisiolbégicas e
moleculares, como aumento da sintese de proteinas musculares, ativagédo da via
mTOR, recrutamento progressivo de unidades motoras, hipertrofia muscular, melhora
da fungdo mitocondrial e da capacidade oxidativa, resultando em ganhos de forca,
melhora da capacidade funcional, da saude metabdlica e da saude cardiovascular, e
melhora do desempenho funcional e contribui para a prevengéao da sarcopenia e da
fragilidade. (FRAGALA et al., 2019; WEAKLEY et al. 2023).

Apesar dos beneficios do exercicio fisico, a participacao da populacao idosa
em programas de exercicio pode ser influenciada por fatores relacionados a
mobilidade, transporte, acessibilidade dos ambientes e disponibilidade de instalagdes
e programas adequados (MEREDITH et al., 2023). De forma semelhante, Socoloski
et al. (2021) observaram que as principais barreiras a pratica de atividade fisica em

idosos brasileiros sdo predominantemente intrapessoais, destacando-se doenca, dor
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ou lesao, além da falta de seguranc¢a, medo de cair ou se machucar e a percepgéo de
ja se sentir suficientemente ativo.

Nos ultimos anos, o avango das tecnologias digitais possibilitou o
desenvolvimento de programas de exercicio fisico supervisionados por
videoconferéncia, ampliando as possibilidades de oferta de programas
supervisionados de exercicio fisico em diferentes contextos. (GARRIDO et al., 2025).
Além das barreiras fisicas e comportamentais, aspectos tecnoldégicos também vém
sendo investigados diante do crescimento dessas interveng¢des. Em estudo de reviséo,
Dubbeldam et al. (2025) observaram elevada ades&o a programas domiciliares de
atividade fisica assistidos por tecnologia, especialmente nas intervengdes
individualizadas, além de baixa ocorréncia de eventos adversos relacionados ao uso
dessas ferramentas. Embora fatores como baixa alfabetizac¢&o digital, dificuldades no
uso de dispositivos eletrénicos e necessidade de suporte técnico possam limitar a
participacédo dos idosos, apenas 3% das desisténcias estiveram relacionadas a
problemas tecnologicos (DUBBELDAM et al., 2025).

Apesar da boa aceitacao e adesao observadas nas intervengdes remotas, ainda
sdo necessarios estudos que investiguem sua viabilidade, segurancga e efetividade. A
literatura cientifica apresenta numero limitado de ensaios clinicos e estudos de
viabilidade voltados especificamente ao treinamento de forga por videoconferéncia em
idosos, particularmente em mulheres idosas. Além disso, os estudos disponiveis
apresentam importante heterogeneidade quanto as caracteristicas das intervengdes.
Dawson et al. (2024) identificaram variabilidade entre os programas analisados,
incluindo intervengdes de forga, equilibrio, exercicios funcionais, exergames, videos
de exercicio, Tai Ji Quan e outras abordagens de exercicio remoto. De forma
complementar, Dubbeldam et al. (2025), ao analisarem 148 estudos envolvendo
atividade fisica assistida por tecnologia em ambiente domiciliar, observaram ampla
diversidade nas tecnologias empregadas, nos modelos de supervisdo adotados e na
descricao dos protocolos, sendo a intensidade do exercicio reportada em apenas 14%
dos estudos.

Diferentemente dessas abordagens, o presente estudo avaliou um programa
estruturado de treinamento de forga realizado por videoconferéncia, com progressao

planejada da sobrecarga, ajustes individualizados da resisténcia, monitoramento da
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percepc¢ao subjetiva de esforgco e supervisao sincrona em tempo real. Esses aspectos
sao relevantes, uma vez que a progressao e a individualizagéo constituem principios
fundamentais para otimizar as adaptagdées ao treinamento de forca em idosos
(FRAGALA et al., 2019; PETERSON et al., 2010). Dessa forma, o presente estudo
contribui para ampliar as evidéncias sobre a implementacdo de programas de
treinamento de forga por videoconferéncia em mulheres idosas. Contudo, o presente
estudo teve como objetivo avaliar a viabilidade, a seguranca e a eficacia preliminar de
um programa de treinamento de forga realizado por videoconferéncia em mulheres

idosas.
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2.0 REFERENCIAL TEORICO

2.1 Envelhecimento populacional: evidéncias e desafios

A populacéo idosa cresce de forma acelerada em todo o mundo, caracterizando
um fenémeno global decorrente do aumento da expectativa de vida e da reducao das
taxas de natalidade. Esse processo nao deve ser compreendido como um problema,
mas como um importante desafio estrutural para os sistemas de saude, uma vez que
o principal desafio ndo é apenas envelhecer, mas envelhecer com funcionalidade e
independéncia.

Segundo a World Health Organization (WHO, 2026), em nivel mundial, as
pessoas estao vivendo mais. Estima-se que, até 2030, 1 em cada 6 pessoas tera 60
anos ou mais, com o contingente de idosos passando de 1 bilhdo em 2020 para 1,4
bilhdo. Projeta-se que, até 2050, essa populagéo dobre, alcangando 2,1 bilhdes de
pessoas, enquanto o grupo com 80 anos ou mais devera triplicar entre 2020 e 2050,
chegando a 426 milhdes.

O envelhecimento populacional ndo ocorre de forma homogénea, sendo
marcado por ampla diversidade entre individuos. Conforme destacado no World
Report on Ageing and Health (WHO, 2015), as diferengas observadas na velhice
refletem um acumulo de fatores ao longo do curso da vida, incluindo condi¢des
socioecondémicas, acesso a educagdo, exposicdo ambiental, estilo de vida e
determinantes bioldgicos. Dessa forma, o envelhecimento nao deve ser compreendido
como um processo linear de declinio, mas como uma trajetéria variavel de capacidade
funcional. O relatério enfatiza que muitas das desigualdades observadas na idade
avancada nao sao inevitaveis, mas resultado de contextos sociais modificaveis. Assim,
a Organizacao Mundial da Saude (OMS) propde que o foco das politicas publicas e
das intervencgdes em saude seja direcionado a manutencao da capacidade funcional
— entendida como a interagao entre capacidade intrinseca e ambiente — em vez de
se restringir a presenca ou auséncia de doencas (WHO, 2015).

Nessa perspectiva, promover ambientes favoraveis, reduzir desigualdades
estruturais e estimular comportamentos saudaveis ao longo da vida sao estratégias

essenciais para ampliar a independéncia e a participacao social das pessoas idosas.
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Diante disso, torna-se fundamental compreender também os mecanismos biol6égicos

que fundamentam o processo de envelhecimento e suas repercussoes fisiolégicas

2.2 ASPECTOS BIOLOGICOS DO ENVELHECIMENTO

O envelhecimento humano € inerente a condicdo humana e constitui um
processo natural de ordem biolégica, acompanhado por mudangas estruturais e
funcionais significativas. A OMS ressalta que o envelhecimento resulta do acumulo
progressivo de danos - sem adequada resolugédo por parte dos sistemas de
identificacdo e controle dos mesmos - moleculares e celulares ao longo do tempo, o
que conduz a reducao gradual das capacidades fisica e mental, ao aumento do risco
de doencas e, em ultima instancia, a morte (WHO, 2026).

O envelhecimento € um processo multifatorial, resultante da interagédo entre
fatores biolégicos, cognitivos, comportamentais, ambientais e socioculturais, nao
devendo ser compreendido exclusivamente como um processo de adoecimento.
Embora esteja associado a alteragdes estruturais e funcionais decorrentes do avango
da idade, sua manifestacéo é influenciada por aspectos como qualidade de vida,
alimentagéo, nivel de atividade fisica, escolaridade e condigdes de saude ao longo do
curso da vida. Do ponto de vista biolégico, o envelhecimento envolve o acumulo
progressivo de alteracdes celulares e moleculares que afetam diversos sistemas do
organismo, podendo resultar em reducao da capacidade funcional fisica e cognitiva.
Entretanto, evidéncias indicam que medidas preventivas, especialmente a adogao de
habitos saudaveis, a pratica regular de exercicios fisicos € a manutengcédo da
participacdo social, podem contribuir para a preservacdo da independéncia, da
funcionalidade e da qualidade de vida na velhice. Dessa forma, o envelhecimento deve
ser compreendido como um processo heterogéneo, cuja trajetéria é determinada pela
interacao entre fatores intrinsecos e extrinsecos ao individuo (SANTOS; ANDRADE;
BUENO, 2009).

Entre as alteragbes musculoesqueléticas associadas ao envelhecimento,
destaca-se a sarcopenia, que se desenvolve de forma progressiva e frequentemente
silenciosa, contribuindo para o surgimento de uma das sindromes geriatricas de maior
impacto sobre a saude da pessoa idosa: a sindrome da fragilidade. Diversos

instrumentos sao utilizados para a identificagéo e o diagnéstico dessa condi¢do, com
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destaque para os critérios propostos por Fried, que incluem perda de peso nao
intencional, reducdo da for¢ca muscular, diminuicado da velocidade da marcha, fadiga
autorreferida e baixos niveis de atividade fisica. Outros métodos amplamente
empregados incluem o indice de Fragilidade de Rockwood e diferentes ferramentas
clinicas e funcionais. Apesar dos avancgos, ainda ha debate na literatura quanto a
abordagem mais adequada para o diagnéstico da fragilidade e para a avaliagéo de
seu impacto na pratica clinica e no prognéstico de individuos idosos FERRIOLLI;
FERNANDES, 2024).

Além das alteragbes musculoesqueléticas, o envelhecimento impacta outros
sistemas fisiol6gicos, como o sistema nervoso, cardiovascular, pulmonar, e sistema
neurolégico, assim resultando em prejuizos na coordenagéo, no tempo de reagéo e
na tolerancia ao esforgo. Lopez-Otin et al. (2013) descrevem o envelhecimento como
um processo caracterizado pela perda progressiva da integridade fisioldgica,
resultando em comprometimento funcional e aumento da vulnerabilidade ao
desenvolvimento de doencas relacionadas a idade.

Segundo Tenchov et al. (2023), o envelhecimento esta associado a dois
aspectos principais: o declinio progressivo de diversos processos fisiolégicos,
incluindo a reducao da capacidade de manutencéao da homeostase, € o aumento do
risco de desenvolvimento de doengas crbénicas, como cancer e doengas
cardiovasculares. No entanto, embora o envelhecimento constitua um importante fator
de risco para essas condigdes, € fundamental destacar que envelhecimento e doenca
n&ao sao sinGnimos.

Para além das alteragdes biolégicas, o envelhecimento repercute em aspectos
sociais, psicolégicos e emocionais, sendo este processo mais complexo do que
apenas o declinio muscular e fisiolégico. Conforme destacam Carstensen e Fried
(2012), os desafios do envelhecimento sdo também culturais, sendo fundamental
compreender como as pessoas idosas constroem significado em suas vidas e como o
contexto social influencia a percepcao coletiva do envelhecimento em diferentes
grupos. Nesse contexto, as transformacgdes vivenciadas ao longo do envelhecimento
repercutem diretamente na capacidade de manter independéncia e participacao
social. A interacdo entre fatores biolégicos e determinantes psicossociais pode

potencializar vulnerabilidades ao longo do tempo. Assim, torna-se essencial
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aprofundar a analise do declinio funcional e dos riscos associados na populagao idosa
(WORLD ECONOMIC FORUM, 2012, p. 61).

2.3 DECLINIO FUNCIONAL, FRAGILIDADE E RISCOS ASSOCIADOS

O declinio funcional constitui uma das principais consequéncias do processo de
envelhecimento, caracterizando-se pela redugédo progressiva da capacidade de
realizar atividades da vida diaria de forma independente. A senescéncia caracterizasse
como um processo heterogéneo, individual e irreversivel, determinado por diversos
fatores, que incluem predisposicao genética, habitos e estilo de vida, condigbes de
saude e fatores ambientais. A capacidade funcional € um importante indicador de
saude no envelhecimento e pode ser influenciada por multiplos fatores biolégicos,
clinicos e psicossociais. Evidéncias demonstram que idade avangada, sintomas
depressivos, baixa forga muscular, maior uso de medicamentos e processos
inflamatérios estdo associados ao declinio funcional, comprometendo a
independéncia e a independéncia da pessoa idosa (MOREIRA et al., 2020).

Entro do envelhecimento, o declinio fisico destaca-se como um dos principais
componentes da perda funcional, sendo caracterizado principalmente pela reducéao da
forca muscular e do desempenho fisico, fatores intimamente associados a fragilidade.
Nesse cenario, medidas como a for¢ga de preensdo manual e a velocidade da marcha
sdo amplamente utilizadas para a identificagdo precoce dessas alteragbes, por
fornecerem indicadores objetivos da fungado fisica e apresentarem importante
capacidade preditiva para desfechos adversos, como incapacidade, quedas,
hospitalizagcbes e mortalidade (PATRIZIO et al., 2021).A redugdo da capacidade
contratil do musculo favorece o desenvolvimento de encurtamentos musculotendineos
e a diminuicdo da elasticidade dos tecidos, fatores que contribuem para alteragdes
biomecanicas, prejuizo do controle postural e aumento do risco de quedas (LADEIRA,
MAIA; GUIMARAES, 2017).

Entre os multiplos desafios enfrentados pela populagéao idosa, destaca-se a
sindrome da fragilidade, amplamente estudada desde a década de 1980. De acordo
com Segundo Ferriolli e Fernandes (2024), com base no modelo proposto por Fried et
al., a sindrome da fragilidade é caracterizada por um estado de vulnerabilidade
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fisiolégica associado ao envelhecimento, marcado pela reducdo da reserva
homeostatica e pelo aumento da suscetibilidade a eventos estressores. Embora
inicialmente relacionada a sarcopenia e a alteragées imunoldgicas e enddcrinas,
atualmente reconhece-se que a fragilidade possui natureza multifatorial, envolvendo
fatores genéticos e epigenéticos, condigbes socioecondmicas, doengas crdnicas,
histérico de vida e niveis de atividade fisica.

Segundo Martin e Ranhoff (2021) descrevem a fragilidade como uma sindrome
relacionada ao envelhecimento, caracterizada pelo declinio progressivo de multiplos
sistemas fisioldgicos, resultando na reducéo das reservas funcionais e no aumento da
vulnerabilidade a estressores. Essa condicdo esta associada a maior risco de
incapacidade, hospitalizacdo, quedas, institucionalizagdo e mortalidade. Os autores
ressaltam que a fragilidade é distinta, embora relacionada, a multimorbidade e a
incapacidade funcional, podendo ser considerada um importante fator de risco para o
declinio funcional em idosos. Por outra perspectiva Olshansky (2012) ressalta que
concentrar-se exclusivamente nas doengas fisicas produz uma viséo distorcida do
envelhecimento e ignora seu potencial. Os autores defendem a necessidade de
desenvolver ativamente infraestrutura, normas e politicas publicas que valorizem e
aproveitem as contribuicbes das pessoas idosas para a sociedade (OLSHANSKY
WORLD ECONOMIC FORUM, 2012, p. 57).

Essa abordagem amplia o entendimento do envelhecimento ao deslocar o foco
da doencga para as possibilidades de participagéo e protagonismo do adulto idoso, com
isso reconhecer o potencial produtivo e social da populagdo idosa, reforca-se a
importancia de estratégias que promovam qualidade de vida e independéncia ao longo
do curso da vida. Nesse sentido, emerge a necessidade de discutir o conceito de

envelhecimento saudavel e suas diferentes perspectivas teoricas e praticas.

2.4 ENVELHECIMENTO SAUDAVEL: CONCEITOS E PERSPECTIVAS

A expectativa de vida tem aumentado significativamente nas ultimas décadas,
resultando em um crescimento expressivo da populagao idosa em todo o mundo. Esse
fendmeno reflete avangos na medicina, nas condi¢gées sanitarias e nas politicas

publicas de saude. No entanto, viver mais nao significa necessariamente viver com
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qualidade e independéncia. O principal desafio atual é garantir que os anos adicionais
sejam acompanhados de funcionalidade e bem-estar. Assim, a promog¢ao do
envelhecimento saudavel torna-se essencial para sustentar uma longevidade com
qualidade de vida.

A expectativa de vida saudavel tornou-se o tema central da area recém-criada
de pesquisa sobre envelhecimento biolégico denominada gerociéncia, e o principal
objetivo de seus defensores € identificar os mecanismos e estratégias biolégicas
capazes de aumentar a expectativa de vida saudavel (SEALS et al., 2016).

O envelhecimento € um processo complexo e multifacetado, que traz consigo
desafios significativos, mas também oportunidades para promover o bem-estar e a
qualidade de vida dos idosos. Nesse contexto, o envelhecimento saudavel envolve a
adaptacao as mudancas inerentes ao avancgo da idade e a manutenc¢ao do bem-estar
fisico, mental e social, podendo ser influenciado por fatores como habitos de vida,
suporte social e acesso a cuidados de saude adequados (PIRES et al., 2025).

Segundo Campos et al; (2016), o envelhecimento saudavel é um conceito que
contribui para compreender as mudangas demograficas e epidemiolégicas
observadas na populacao idosa. De forma abrangente, os autores o definem como um
processo continuo de aprendizagem e realizagdo pessoal, cujo objetivo é a
manutenc¢ao da independéncia e da independéncia ao longo do envelhecimento. Esse
processo envolve o equilibrio entre diferentes dimensdes da vida, incluindo saude
fisica e mental, independéncia e independéncia nas atividades da vida diaria,
participacédo e apoio social, convivio e suporte familiar, além da independéncia
econdmica.

Segundo Pietsch et al; (2025), a saude mental constitui um dos pilares
fundamentais do envelhecimento saudavel, exercendo influéncia direta sobre a
independéncia, as relagdes interpessoais e a qualidade de vida da populacgao idosa.

Segundo Beard e Bloom (2014), o envelhecimento é caracterizado por grande
variabilidade entre individuos, resultante da interagdo entre fatores genéticos,
comportamentais e ambientais ao longo da vida, as politicas e estratégias de saude
devem concentrar-se na manutencgao da fungdo, de modo a possibilitar que os idosos

continuem realizando as atividades que consideram importantes para suas vidas.
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Nessa perspectiva, o aumento da expectativa de vida, embora represente uma
conquista importante da saude publica, exige uma mudancga de enfoque: nao basta
viver mais, € necessario preservar a funcionalidade ao longo do envelhecimento.
Conforme destacam Seals, Justice e LaRocca (2016), a preservacdao da funcao
fisiolégica constitui um elemento central para ampliar a expectativa de vida saudavel,
uma vez que o declinio funcional associado a idade esta relacionado ao aumento da
morbidade, da incapacidade e da vulnerabilidade a doengas crénicas.

De forma complementar, editorial publicado na revista The Lancet Healthy
Longevity (2024) destaca que o envelhecimento saudavel depende da construcédo de
sociedades mais inclusivas, sendo o preconceito etario (idadismo) um importante
obstaculo por estar associado a piores desfechos em saude e menor bem-estar.
Assim, promover ambientes que favoregcam a independéncia, a participacéo social e
a inclusdao das pessoas idosas torna-se fundamental para ampliar ndo apenas a
longevidade, mas também a qualidade dos anos vividos.

Assim, as dire¢des futuras da pesquisa devem concentrar-se na compreensao
dos mecanismos fisiolégicos do envelhecimento e no desenvolvimento de estratégias
capazes de prolongar nao apenas a longevidade, mas sobretudo a vida com qualidade
e independéncia, e interacdo social, nesse contexto, o exercicio fisico destaca-se
como estratégia relevante para promover a saude e a manutengao da capacidade

funcional na vida da pessoa idosa.

2.5 EXERCICIO FiSICO E IDOSOS

O exercicio fisico destaca-se como um importante aliado na atenuagao dos
efeitos negativos do envelhecimento, contribuindo para a manutencéo da capacidade
funcional, da independéncia e da saude global, incluindo a qualidade de vida (QV),
aspecto crucial em adultos mais velhos por refletir seu estado de saude, condigao
biolégica e bem-estar. Entre as estratégias nao farmacoldgicas mais recomendadas
para melhorar a qualidade de vida do idoso esta a pratica regular de exercicio fisico.

Segundo Kaczorowska et al; (2026), relatam que a pratica de atividade fisica
mantida desde a juventude até a velhice esta associada a melhores niveis de aptidao
fisica em idosos, particularmente entre as mulheres, reforcando a importancia da

adocao e manutencao de habitos fisicamente ativos ao longo da vida. O treinamento

23



de forca € amplamente recomendado como estratégia central na manutengéo da
saude e da funcionalidade em idosos. Evidéncias indicam que sua pratica regular
promove aumento da massa e da forgca muscular, melhora o equilibrio, a mobilidade e
a capacidade funcional, além de contribuir para a prevencdo da sarcopenia, da
fragilidade e do risco de quedas. Para além dos beneficios musculoesqueléticos, o
exercicio resistido também exerce efeitos positivos sobre a saude metabdlica,
cardiovascular e cognitiva, configurando-se como uma intervencao segura e eficaz
para promover independéncia, independéncia e qualidade de vida no processo de
envelhecimento (FRAGALA et al., 2019).

Izquierdo et al; (2021) destacam que o exercicio fisico deve ser considerado
uma intervencdo fundamental no cuidado a populagéo idosa, por contribuir para a
prevencao da fragilidade e da sarcopenia, além de favorecer a manutencédo da
capacidade funcional, da independéncia e da qualidade de vida ao longo do
envelhecimento.

Segundo Piccardi et al; (2023), a atividade fisica esta associada a menos
queixas relacionadas a atengcédo e as fungdes executivas em idosos, além de
apresentar efeitos positivos sobre a saude cognitiva e emocional percebida.

Impulsionada pelo envelhecimento populacional e pelos avangos tecnolégicos,
a videoconferéncia tem se destacado como uma estratégia acessivel para a promocgao
da saude em pessoas idosas. Essa tecnologia favorece a pratica de exercicios fisicos,
a manutencao da independéncia, da funcionalidade e da qualidade de vida. Além
disso, apresenta elevada aceitabilidade e adesao, reforcando seu potencial para
promover um envelhecimento ativo e ampliar o acesso ao cuidado em saude (ROBIN
et al., 2025).

2.6 EXERCICIO VIA VIDEOCONFERENCIA E TECNOLOGIAS NO CUIDADO
E ASSISTENCIA AO IDOSO

A Organizagao Mundial da Saude define a videoconferéncia como a prestagéao
de servicos de saude a distdncia por meio de tecnologias de informacdo e
comunicacdo. Esse modelo de cuidado tem se expandido rapidamente e apresenta

potencial para ampliar o acesso e facilitar a oferta de programas de exercicio fisico
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para pessoas idosas em domicilio ou instituicbes de longa permanéncia,
especialmente apds a aceleragao de sua utilizagdo durante a pandemia de COVID-19
(DAWSON et al., 2024).

O exercicio fisico via videoconferéncia utiliza tecnologias digitais para ampliar
0 acesso ao cuidado e a assisténcia a pessoa idosa. Essa estratégia favorece o
monitoramento remoto, a continuidade do acompanhamento e a promoc¢do da
independéncia. Segundo Garrido et al. (2025), os exercicios online consistem em
programas de treinamento realizados remotamente por meio de tecnologias digitais,
podendo ocorrer de forma sincrona ou assincrona. Entre os recursos utilizados
destacam-se videoconferéncias, aplicativos para smartphones, videos gravados,
dispositivos vestiveis e assistentes virtuais. Os autores ressaltam que essas
tecnologias podem favorecer a pratica e a adesao ao exercicio fisico, especialmente
entre individuos com restricdes de mobilidade, condi¢cdes crénicas de saude ou acesso
limitado a programas presenciais, como pessoas idosas e individuos com
comorbidades.

A participagao regular em programas de atividade fisica € reconhecida como
um dos principais fatores para a manutencdo da saude, da funcionalidade e da
independéncia durante o envelhecimento. No entanto, a ades&o de pessoas idosas a
programas presenciais pode ser limitada por diversos fatores ambientais e
contextuais, incluindo dificuldades de deslocamento, restricbes de acesso aos
servigcos, condigdes de saude e situagdes excepcionais, como as observadas durante
a pandemia de COVID-19. Nesse cenario, tecnologias voltadas a pratica de exercicios
no ambiente domiciliar ttm sido cada vez mais utilizadas como estratégia para ampliar
0 acesso as intervengdes, reduzir barreiras a participacao e favorecer a continuidade
da pratica de atividade fisica entre pessoas idosas (DUBBELDAM et al., 2025).

Solis-Navarro et al. (2022) demonstraram que programas de exercicio fisico
domiciliar realizados por meio de tecnologias de saude digital promovem melhorias na
forca muscular, na capacidade funcional e na qualidade de vida de pessoas idosas,
além de contribuir para a reducao do risco de quedas. Os autores destacam ainda que
essas tecnologias representam uma estratégia promissora para ampliar o acesso ao

exercicio fisico, superar barreiras relacionadas ao deslocamento e as limitagcdes
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funcionais, e favorecer a manutencao de um estilo de vida fisicamente ativo durante o
envelhecimento.

Adicionalmente, Peixoto et al. (2024), ao avaliarem um programa remoto de
exercicios fisicos e cognitivos realizado por videoconferéncia em mulheres idosas,
observaram elevadas taxas de adeséao, variando de 74,3% a 82,3%, reforcando a
viabilidade e a aceitabilidade de intervengdes mediadas por tecnologia nessa
populagao.

Dawson et al. (2024) verificaram que intervengdes de exercicio fisico realizadas
por videoconferéncia apresentam efeitos favoraveis sobre a mobilidade, a forca
muscular e a funcao fisica de pessoas idosas. Adicionalmente, os autores destacaram
elevadas taxas de adesao e retencado, bem como boa aceitabilidade e seguranca,
sustentando a viabilidade dessa abordagem.

Zhang et al. (2025) destacam que os beneficios do exercicio fisico vao além da
dimenséao fisica, favorecendo a integracédo social, a participacdo comunitaria e o
fortalecimento de aspectos psicossociais essenciais para um envelhecimento
saudavel. Embora as evidéncias disponiveis apontem resultados promissores para
intervencdes realizadas por videoconferéncia, ainda s&o necessarios estudos
adicionais, especialmente ensaios clinicos randomizados e investigacdes de longo
prazo, para fortalecer as evidéncias sobre sua eficacia, seguranga e adesdo em
diferentes perfis de pessoas idosas. O aprofundamento desse conhecimento podera
contribuir para o aprimoramento de protocolos baseados em evidéncias e para a
ampliagéo do uso da videoconferéncia como estratégia de promogéo da saude e da

funcionalidade no envelhecimento.
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3.0 OBJETIVOS DA DISSERTAGAO

3.1 OBJETIVO GERAL

e Avaliar a viabilidade de um programa de treinamento de forga realizado por
videoconferéncia em mulheres idosas.

3.2 OBJETIVOS SECUNDARIOS

° Avaliar a taxa de recrutamento, a retencao e a adesao as sessbes de um
programa de treinamento de forca realizado por videoconferéncia em mulheres
idosas;

° Avaliar o cumprimento da prescricdo do treinamento de forga,
considerando o numero de séries, exercicios e repeticbes realizadas, bem como a
tolerancia as sessdes por meio da escala OMNI,;

° Reportar a ocorréncia e as causas de eventos adversos ao longo do
programa de treinamento de forga realizado por videoconferéncia;

° Analisar a satisfagcdo das participantes ao final do programa de
treinamento de forga realizado por videoconferéncia;

° Avaliar a eficacia preliminar do programa de treinamento de forga
realizado por videoconferéncia sobre a capacidade funcional, a forgca muscular, os

aspectos cognitivos, a qualidade de vida, e a depressao e em mulheres idosas.
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4.0 SIGNIFICANCIA E RELEVANCIA

O envelhecimento populacional desafia os sistemas de saude a buscar
estratégias que preservem a capacidade funcional, a independéncia e a qualidade de
vida das pessoas idosas. O treinamento de forga constitui uma importante intervengéao
para prevenir ou minimizar altera¢gdes comuns do envelhecimento, como sarcopenia,
fragilidade e declinio funcional. Embora parte da populagdo idosa participe
regularmente de programas de exercicio fisico, a oferta de programas estruturados de
treinamento de forga ainda é limitada. Além disso, aspectos relacionados ao acesso,
deslocamento e limitagdes de mobilidade podem influenciar a participagéo de alguns
idosos em intervencgdes presenciais. Nesse contexto, o treinamento de forga realizado
por videoconferéncia surge como uma alternativa relevante para ampliar as
possibilidades de oferta dessa modalidade de exercicio a populagéo idosa.

Embora as intervengbes remotas mediadas por tecnologia tenham sido cada
vez mais incorporadas a pratica e a pesquisa, ainda apresentam consideravel
heterogeneidade quanto aos tipos de exercicio, formas de supervisdo, tecnologias
empregadas e controle das variaveis de treinamento. Além disso, permanecem
limitadas as investigagbes envolvendo programas estruturados de treinamento de
forca por videoconferéncia em mulheres idosas. Nesse contexto, a presente
dissertacao contribui para a literatura ao fornecer evidéncias sobre a viabilidade, a
seguranca e a aceitabilidade de um protocolo estruturado de treinamento de forga por
videoconferéncia, além de disponibilizar um modelo de intervencado passivel de
reproducdo em pesquisas futuras e de subsidiar ensaios clinicos de maior porte.

A estruturagédo do protocolo constitui um dos principais diferenciais do estudo,
uma vez que a intervencgao foi planejada com base em principios fundamentais da
prescricao do treinamento de forga, incluindo progressao sistematica da sobrecarga,
individualizagdo dos exercicios, monitoramento da intensidade por meio da escala
OMNI-RES e supervisdo sincrona em tempo real. Esses elementos permitiram a
aplicagéo de um programa de treinamento de forga estruturado em ambiente remoto,
resultando em boa tolerabilidade, elevada aceitacdo e altos indices de retencao,
adesao e aderéncia pelas participantes.

Além dos aspectos relacionados a viabilidade e seguranga, a utilizagdo de

recursos de baixo custo, como faixas elasticas e minibands, amplia o potencial de
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aplicacao do protocolo em diferentes contextos. Os resultados obtidos reforcam a
possibilidade de implementagcéo de programas estruturados de treinamento de forca
por videoconferéncia, contribuindo para ampliar as alternativas de oferta de exercicio
fisico supervisionado para pessoas idosas. Por fim, os achados desta dissertacao
fornecem subsidios para futuros ensaios clinicos randomizados e para o
desenvolvimento de estratégias voltadas a promogéo da saude, funcionalidade e

qualidade de vida durante o envelhecimento.
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ABSTRACT

Objective: To evaluate the feasibility and preliminary efficacy of a resistance training
program delivered via videoconferencing in community-dwelling older women.
Methods: This single-group feasibility study included 38 older women aged 60-74
years. Participants completed a 10-week resistance training program delivered twice
weekly via videoconferencing, under real-time professional supervision. Feasibility was
assessed through recruitment, retention, attendance, compliance, tolerability,
satisfaction, and adverse events. Preliminary efficacy outcomes included functional
capacity, handgrip strength, balance, cognition, depressive symptoms, physical
activity, and health-related quality of life.

Results: Retention was high, with 97.4% of participants completing the study. Session
attendance was 87.3%, and compliance with the prescribed training program was
87.0%. The intervention was well tolerated, with progressive increases in perceived
exertion and no adverse events reported. Participant satisfaction was high, reaching
4.83 out of 5. Significant improvements were observed in sit-to-stand performance,
depressive symptoms, and the mental health domain of the SF-36.

Conclusion: Videoconference-based resistance training was feasible, safe, and well
tolerated among older women. Preliminary findings suggest potential benefits for
lower-limb functional performance and psychosocial health, supporting future
controlled trials with larger samples.
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1. INTRODUCTION

Resistance training is among the most recommended exercise modalities for older
adults, given its potential to attenuate age-related declines in muscle mass, muscle
strength and physical function (1-5). These components are essential for maintaining
quality of life in older populations (6—8) and are recognized as important predictors of
autonomy, disability and mortality (9—11). This is clinically relevant because simple
indicators of muscle function, such as handgrip strength and chair stand up test, are
strongly associated with adverse health outcomes. For example, handgrip strength has
shown an inverse linear association with all-cause mortality, with lower levels of grip
strength being robust predictors of increased mortality risk (12).

Participation in resistance exercise among older adults has increased in recent years,
alongside the growing body of scientific evidence supporting this exercise modality in
the international literature (13—16). However, participation may still be limited by
several factors, including fear of falling, transportation difficulties, financial costs,
environmental accessibility, and the availability of appropriate facilities and training
programs (17-19). In addition, Rasinaho et al. (2025) showed that older adults with
mobility limitations reported specific barriers to exercise participation, particularly
previous negative experiences, lack of company, and unsuitable exercise
environments. These barriers highlight the need for strategies that expand access to
supervised, safe and individually adapted interventions that account for the functional,
logistical, financial and health-related needs of older adults.

Advances in digital technologies and increased access to remote communication
platforms have enabled the development of supervised exercise programs delivered
at a distance, expanding the possibilities for home-based interventions. Among the
available delivery strategies, videoconferencing has been widely used across different
populations, including healthy individuals and those with clinical conditions (20,21).
This modality allows real-time professional supervision, exercise monitoring, feedback
provision and interaction between participants and health professionals (22,23).
Although several studies have investigated multicomponent exercise programs
delivered remotely, few have examined resistance training as the sole exercise
modality, which limits the understanding of this specific approach within the context of

remote exercise delivery.
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In this context, Hong et al. (24) conducted a 12-week randomized controlled trial in
community-dwelling older adults and showed that videoconference-supervised
resistance training significantly improved lower-limb muscle mass, appendicular lean
mass, total muscle mass and lower-limb flexibility compared with a control group.
Similarly, Elmas et al. (25), in a 6-week randomized trial involving older adults,
compared calisthenic exercises delivered by videoconference with video-based home
exercise and observed improvements in physical performance in both groups, with
greater effects in the videoconference group. However, it should be noted that the
available evidence remains limited and heterogeneous, with important differences in
exercise modalities, supervision strategies, intensity control, load progression and
protocol reporting (26,27). Therefore, although this delivery model represents a
potentially feasible alternative for delivering supervised exercise programs, further
studies are needed to examine structured resistance training interventions delivered
exclusively through videoconference, with detailed reporting of feasibility indicators,
safety, intensity monitoring and training progression in older women.

Therefore, the aim of the present study was to evaluate the feasibility of a
videoconference-based resistance training program in community-dwelling older
women, with a detailed description of intervention delivery, retention, attendance,
adherence and tolerability. This study seeks to address an important gap in the
literature on videoconference-based exercise by examining not only whether the
intervention can be delivered remotely, but also how the prescribed training is actually
performed by participants throughout the program. In addition, this study assessed the
preliminary efficacy of this intervention modality on functional capacity, quality of life
and depressive symptoms, in order to inform the design of future controlled clinical

trials.
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2. METHODS

2.1 STUDY DESIGN

The present study is a feasibility study with a single-group, quasi-experimental design,
including pre- and post-intervention assessments. The primary objective was to
evaluate the feasibility and applicability of a resistance training protocol, considering
indicators such as adherence, safety, tolerability, and the execution of the proposed
assessments. Eligible participants underwent an initial (pre-intervention) evaluation,
including anthropometric, sociodemographic, clinical, and functional measures,
followed by participation in a structured resistance training program delivered via
videoconference over a 10-week period. After completing the protocol, participants
underwent a final (post-intervention) assessment using the same instruments applied
at baseline. This study was approved by the local Research Ethics Committee (CAAE:
82629924.4.0000.5341).

2.2 PARTICIPANTS

Participants were recruited through advertisements in gyms, community groups,
women’s clubs, and social media, as well as through in-person outreach using
informational invitations. A total of ~465 older women were initially contacted and
invited to participate. Those interested received detailed information about the study
objectives and procedures. Inclusion criteria were: being untrained in resistance
exercise (regardless of prior physical activity background), having adequate
musculoskeletal and joint conditions to perform exercise, presenting stable clinical
status without contraindications to physical activity, and having access to the internet
and a smartphone and/or computer to participate in online sessions. Exclusion criteria
included the presence of orthopedic, cardiovascular, cognitive, or intellectual
conditions, or any health condition that impaired the understanding of questionnaires
or the ability to perform functional tests and participate in the videoconference-based
training program. Based on a previous meta-analysis on telemedicine-based exercise
programs in adults with chronic conditions, a minimum sample size of 34 participants
was estimated considering a standardized mean difference of 0.3, a = 0.05, and 80%
power for paired comparisons. The final sample consisted of 38 older women aged
between 60 and 74 years.
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2.3 INSTRUMENTS AND DATA COLLECTION PROCEDURES

Assessments were conducted before and after the 10-week videoconference-based
training program. All tests and questionnaires were administered on the same day, one
week prior to the start of the intervention. Initially, the study procedures were explained
to the participants, who proceeded only after providing written informed consent
(Informed Consent Form — Appendix I). An anamnesis was performed to collect
information on physical characteristics, health history, and occupational aspects, as
well as to confirm eligibility according to the inclusion and exclusion criteria.
Subsequently, the remaining study instruments related to preliminary efficacy
outcomes were applied. The methods for monitoring and reporting feasibility are
described below, followed by a detailed description of the variables related to
preliminary efficacy.

2.4 FEASIBILITY METRICS

Feasibility was assessed through predefined indicators, including recruitment,
retention, adherence, compliance, safety, tolerability, and participant satisfaction.
Recruitment and retention rates were calculated based on the proportion of enrolled
and completed participants. Adherence was defined as the percentage of attended
sessions, while compliance was evaluated according to the execution of prescribed
exercises, sets, and repetitions. Tolerability was monitored using the OMNI-RES scale
throughout the intervention, and safety was assessed by recording adverse events
related to the intervention. All feasibility outcomes were analyzed descriptively.

2.5 OUTCOMES

Preliminary efficacy was assessed based on the following instruments and were
conducted in person at a safe, easily accessible, and appropriate facility for testing
older adults. Cognitive function was assessed using the Brazilian version of MiniMental
State Examination (MMSE) (28), and symptoms of depression were evaluated using
the Brazilian version of the Geriatric Depression Scale (GDS) (29). Physical activity
levels were measured using the Brazilian version of the Godin-Shephard Physical
Activity Questionnaire (30,31). Health-related quality of life was assessed using the
Short Form Health Survey (SF-36), a widely validated instrument developed within the
Medical Outcomes Study (32). The SF-36 evaluates eight domains, including physical

functioning, role limitations (physical and emotional), social functioning, bodily pain,
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mental health, vitality, and general health perceptions, and is sensitive to changes over
time, particularly in older populations (33-35).

Functional capacity was assessed using the following tests: the timed-up and go test
(36), gait speed test (37), Berg Balance Scale (38), five-times sit-to-stand test and
handgrip strength test (39) as previously described. Participants completed a
familiarization session to become accustomed to each of the physical function test
protocols before the first test session, and all tests were performed three to five times
consecutively, with two minutes of rest between tests. The best result in each test was
considered for further analysis. Finaly, handgrip strength was assessed using a
calibrated handheld dynamometer under standardized testing conditions. Participants
performed multiple maximal attempts, and the highest value was recorded for analysis,
following recommended clinical procedures (40,41).

2.6 INTERVENTION PROTOCOL

The resistance training program lasted 10 weeks and was performed twice per week,
with sessions lasting approximately 45—-60 minutes and were performed in real time
online via google meet, under the supervision of a health professional. Participants
were organized into groups of up to seven individuals. Each participant received a
standardized training kit, including a set of mini bands (five different resistance levels),
an elastic resistance band, a figure-eight band, and a wooden stick for mobility
exercises. Upper-body exercises included upright row, shoulder press, abdominal
exercises, one-arm row, and push-ups. Lower-body exercises comprised squats,
lunges, knee extension and flexion, and plantar flexion. The program began with two
sets of 12 repetitions per exercise and progressed to three sets of 15 repetitions, with
gradual increases in resistance and modifications of exercises in the second phase of
the intervention. Each new phase included a familiarization period prior to increases in
training volume or intensity. Throughout the intervention, adjustments in exercise
execution were made as needed according to participants’ individual characteristics
and physical capacities. Perceived exertion was monitored using the OMNI-RES scale
(42,43). In the present study, the OMNI Rating of Perceived Exertion scale was
interpreted as follows: scores of 1-2 represented easy effort, 3—4 indicated somewhat
easy effort, 5—6 reflected somewhat hard effort, 7-8 corresponded to hard effort, and
9-10 represented extremely hard effort. Participant safety was continuously prioritized

throughout the intervention. Participants were instructed to ensure that someone
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201 nearby was aware they were training at the scheduled session time, and the research
202 team maintained emergency contact numbers for family members or caregivers in
203 case immediate communication was required during the training period. The details of

204 206 the exercise program periodization are presented in Table1.
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3.0 STATISTICAL ANALYSES

Statistical analyses were performed using R software (R Core Team, 2020). Data were
presented as mean and standard deviation for each assessment time point, namely
baseline and after the 10-week period. To assess changes over time, linear
mixedeffects models were used, with time included as a fixed effect and participant as
a random effect. This approach was adopted to account for the dependency between
repeated measures within the same individual. The intervention effect was estimated
as the mean difference, accompanied by the 95% confidence interval and p-value.
Model assumptions were assessed through residual analysis, including visual
inspection of residual plots and the Shapiro-Wilk test for normality. As a
complementary analysis, the paired Wilcoxon test was used to compare baseline and
10-week values. To reduce the risk of type | error due to multiple comparisons, pvalues
were adjusted using the Benjamini-Hochberg method. Additional analyses were
conducted adjusting for age and, subsequently, for age and baseline body mass index.
In all analyses, p-values <0.05 were considered statistically significant.

4.0 RESULTS

4.1 Sample Characterization

Anthropometric characteristics, as well as other sociodemographic details, are
presented in Table 2. A total of 38 participants were included in the study. The mean
age was 66,89 * 4,05 years, and the mean body mass index (BMI) was 30,23 + 5,6
kg/m?2. Participants presented clinical characteristics typical of older adults, supporting
the feasibility of delivering the intervention in a real-world population. The sample was
characterized by a high prevalence of chronic conditions, particularly hypertension
(36,84%), dyslipidemia (15,7%), and thyroid disease (23,6%). Diabetes was present in
two participants, while only 5,2% were current smokers. Participants were taking an
average of 1,83 + 1,6 medications, and 68,42% reported using at least one medication.
4.2 Feasibility

Feasibility outcomes are presented in Table 3. A total of 465 individuals were invited to
participate, of whom 38 accepted and met the inclusion criteria, yielding a recruitment
rate of 8.17%. Retention was high (97.4%), with only one participant withdrawing from
the study for unknown reasons. Session attendance reached 87.3%, indicating strong
participant engagement throughout the intervention, while compliance was high, with

a mean adherence to exercise prescription rate of 87.0%
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(Figure 1A). Tolerability of the intervention was assessed using the OMNI-RES scale.
Mean perceived exertion increased from 4.34 + 0.99 during the initial phase (first 10

sessions) to 6.66 + 0.20 in the final phase (last 10 sessions), suggesting appropriate
progression of exercise intensity over time. Individual results, expressed as the
percentage of sessions across the different levels of perceived exertion achieved, are
presented in Figure 1B. Participant satisfaction was high, with a mean score of 4.83 +
0.20 on a 5-point Likert scale, indicating that participants were generally very satisfied
with the program. No adverse events were reported during the intervention, supporting
the safety of the program. With respect to equipment integrity, only three elastic
resistance bands failed during the intervention and were promptly replaced, with no
impact on training continuity.

4.3 Preliminary Efficacy

Regarding preliminary efficacy outcomes, significant improvements were observed in
lower-limb muscle function following the 10-week intervention. Specifically, participants
demonstrated a reduction in five repetitions sit-to-stand test time (13.91 + 1.72 vs.
12.70+£1.63 s; 3 =-1.21;95% Cl: -1.83 t0 -0.59; p = 0.004), indicating enhanced lower-
limb functionality and functional mobility. No statistically significant changes were
observed for handgrip strength, Berg Balance Scale, timed up and go performance, or
gait speed (Table 4). Individual responses for functional and strength outcomes are
presented in Figure 2. Overall, most participants demonstrated favorable responses
following the intervention across all assessed outcomes. The majority of participants
showed improvements in handgrip strength, sit-to-stand performance, timed up and go
performance, and gait speed, despite some degree of interindividual variability in the
magnitude of responses.

With respect to cognitive, psychological, physical activity, and health-related quality of
life outcomes, depressive symptoms assessed by the Geriatric Depression Scale
significantly decreased after the intervention (2.32 £ 2.04 vs. 1.14 + 1.18; B = -1.14;
95% CI: -1.65 to -0.63; p = 0.002). No statistically significant changes were identified
for global cognition or Godin physical activity scores. In the SF-36 domains, a
significant improvement was observed for mental health (73.95 £ 15.42 vs. 81.30 £
13.89; 3 =7.35;95% Cl: 2.76 to 11.94, p = 0.020). Vitality also demonstrated a clinically
relevant positive trend following the intervention (70.68 + 14.00 vs. 75.95 £ 12.46; B =
5.27; 95% CI: 1.11 to 9.43; p = 0.080), although without reaching conventional
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statistical significance. The remaining SF-36 domains did not demonstrate statistically
significant changes (Table 5).

DISCUSSION

Intervention approaches such as videoconference-based exercise may help expand
access to physical training programs by reducing barriers related to mobility limitations
and geographical distance. This approach has the potential to increase the reach of
exercise interventions, optimize resources and support the participation of individuals
with limited access to in-person services. The present study demonstrated that a
videoconference-based resistance training program is feasible, safe and well tolerated
among community-dwelling older women. The main findings included high retention,
adherence and compliance rates with the prescribed training, indicating adequate
engagement with the proposed protocol. In addition, the intervention was well tolerated
throughout the study period, with no adverse events reported. Regarding preliminary
efficacy, improvements were observed in lower-limb functional performance,
depressive symptoms and the mental health domain of health-related quality of life.
Individual-level analyses also showed a predominance of favorable responses in
functional and strength-related outcomes following the intervention. The feasibility
indicators observed in the present study were comparable to, or even higher than,
those reported in previous videoconference-based exercise interventions in older
adults. More than 97% of participants completed the study, and more than 87% of the
prescribed training sessions were completed. A recent systematic review with different
videoconference-based exercise methods reported a compliance rate of approximately
80% and a retention rate of approximately 93%, although more than half of the studies
did not report these data (20). Although previous studies have highlighted barriers that
may need to be addressed in this type of intervention, such as low digital literacy
among the target population and technological limitations, the real-time presence and
availability of the instructor, the group-based format of the sessions with a maximum
of seven participants per group, continuous monitoring of perceived exertion, and
individualized adjustments throughout the program may have contributed to the high
feasibility rates observed in the present study (23,44,45). These aspects may be
particularly relevant for the design of future interventions.

This favourable feasibility profile was also reflected in the high satisfaction scores
reported by participants, which reached 4.83 out of 5 at the end of the programme.
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These values are similar to those reported in previous telerehabilitation and remotely
delivered exercise studies involving older adults and/or individuals with chronic
conditions (20,46). In addition, no serious adverse events were observed in the present
study, which is consistent with the findings of Faig et al. (47), who reported only mild
events, mainly muscle soreness, which can be managed through appropriate
supervision and adjustments in load progression. Although safety monitoring is
essential for the applicability of this type of protocol and for participant engagement,
only a minority of studies have systematically monitored or reported these data (20).
To provide a more detailed assessment of intervention delivery, individual participant
data were also presented. Most participants completed the sessions as prescribed,
with few absences or need for training modifications. This suggests that the proposed
training program was appropriately tailored to the participants’ functional capacity and
tolerance. In addition, perceived exertion was predominantly rated as moderate to
moderately hard, indicating an adequate training stimulus without excessive overload.
In studies of this nature, inadequate control, or even the absence of control, of key
training variables is frequently observed (22,48). However, even in home-based
settings, adequate monitoring of intensity and progression is essential to optimize
adaptations to physical training (49,50). In this context, continuous monitoring of
perceived exertion and individualized adjustments may be useful strategies to enhance
both the safety and reproducibility of remotely supervised resistance training programs.
Furthermore, only a small proportion of sessions were perceived as “extremely hard”,
reinforcing the tolerability of the proposed intervention.

Regarding preliminary efficacy, significant improvements were observed in lower-limb
functional performance, particularly in the sit-to-stand test. Improvements in sit-to-
stand performance are clinically relevant, as this task reflects lower-limb function
required for daily activities such as rising from a chair, transferring and maintaining
independence. Similarly, Dawson et al. (26), in an online telephysiotherapy program,
reported significant improvements in mobility and diminished fall risk among older
adults receiving at-home or residential aged care. These findings are consistent with
the overall pattern reported in the systematic review by Toledano-Shubi et al. (20),
which showed that videoconferencing-based exercise interventions can improve
physical function, muscle strength, emotional status and quality of life in older adults.

In addition, Langeard et al. (51) demonstrated that 16 weeks of videoconference-based
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training was able to improve key determinants of functional capacity, such as lowerlimb
power, with effects that were not different from those observed after a face-to-face
exercise program.

Although most videoconference-based exercise protocols involve multicomponent
interventions, the effectiveness of resistance training as a standalone modality remains
largely unexplored (20). While that not all outcomes reached statistical significance,
the individual-level analysis showed a predominance of favorable responses in the
other functional tests and in handgrip strength. This type of analysis is particularly
relevant in older populations, which are characterized by substantial clinical and
functional heterogeneity and, consequently, greater variability in training-induced
adaptations (52-54). In feasibility and preliminary efficacy studies, individual-level
analyses may provide additional insight into the direction and consistency of
responses, complementing group-based statistical comparisons. Therefore, the
intervention applied in the present study, which is clearly described and potentially
reproducible, may provide a useful model for future studies even with other populations
that could benefit from resistance training programs specifically designed to improve
functional capacity.

In addition to functional outcomes, the intervention promoted significant reductions in
depressive symptoms and improvements in the mental health domain of the SF-36.
These findings are clinically relevant, considering that ageing is frequently
accompanied by factors that may increase social isolation and loneliness, such as
relationship losses, functional limitations and chronic health conditions. These
conditions have been associated with a higher risk of depression, anxiety, cognitive
impairment, reduced quality of life and increased mortality in older adults (55). Regular
physical exercise has been recognized as an effective non-pharmacological strategy
to support mental health and improve quality of life (566,57).

Although remote exercise could initially be perceived as a modality that reinforces
isolation, the group-based format of the sessions and the possibility of interaction
through microphones created a favorable virtual environment for social interaction,
while still allowing adequate training control. Frequent contact with health professionals
and other participants, the development of social bonds, a sense of belonging to the
group and the perception of individual progress are recognized as factors that may
positively influence mental health (58,59). In addition, qualitative aspects that were not
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formally quantified and were beyond the primary objectives of the present study may
also have contributed to these findings. For example, several women reported that
simply learning how to use a video-call platform was an important perceived benefit of
participating in the study. Therefore, despite being delivered remotely, the present
intervention protocol appears to be capable of promoting meaningful psychological
adaptations that may be closely related to quality of life in older women. However,
these findings should be interpreted as preliminary, and future controlled studies are
needed to determine the extent to which these psychological benefits are attributable
to the exercise stimulus, the social interaction promoted by the group format, or the
combined effect of both components.

The main strengths of the present study include the detailed description of the training
protocol and the careful reporting of retention, attendance, adherence and adverse
events, both at the group and individual levels. Studies in the field of exercise training,
particularly those involving remote exercise delivery, often fail to report key information
needed to understand how the intervention was implemented and the extent to which
participants actually completed the prescribed training. The protocol proposed in the
present study was structured with gradual overload progression and individualized
adjustments, while also including the assessment of both physical and psychosocial
outcomes. This allowed a comprehensive evaluation of the potential effects of the
intervention in older women. Moreover, the detailed reporting of training prescription,
progression and participant-level responses may facilitate replication in future studies
and support the translation of similar protocols into clinical and community settings.
However, some limitations should be considered when interpreting the results. The
study adopted a single-group design without a control group, which limits the attribution
of causality to the observed changes and does not allow the influence of external
factors, learning effects resulting from repeated testing, or natural variations over time
to be ruled out. In addition, the exclusive inclusion of older women restricts the
generalizability of the findings to other populations. The remote nature of the
intervention may also have reduced control over exercise execution and
homeenvironment conditions compared with face-to-face interventions. Nevertheless,
continuous guidance and feedback were provided throughout the program to minimize
these limitations. Finally, voluntary participation may have favored the inclusion of

women who were more motivated and more familiar with digital technologies,
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potentially contributing to the high adherence and retention rates observed. Despite
these limitations, the findings provide relevant preliminary evidence to support the
feasibility, safety and potential benefits of videoconference-based resistance training
in older women.

6.0 CONCLUSION

The findings of the present study suggest that videoconference-based resistance
training is a feasible and safe strategy that may provide functional and psychosocial
benefits for older women. The high retention, attendance and adherence rates,
together with the absence of adverse events and the preliminary improvements
observed in functional and psychosocial outcomes, reinforce the potential of this
modality for supervised exercise interventions. These findings support the need for
controlled clinical trials with larger samples, longer follow-up periods and comparison
groups, including usual care or face-to-face exercise, to confirm its effectiveness and
broaden the generalizability of the results.
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TABLES

Table 1. Periodization of the resistance training program across the 10-week

662 intervention.

Introduction to
Exercise |

(Week 1)

Training
Prescription |

(Weeks 2-5)

Introduction to
Exercise Il

(Week 6)

Training
Prescription Il

(Weeks 7-10)

10 min: Mobility and
Warm-up

10 min: Mobility and
Warm-up

5 min: Mobility and
Warm-up

5 min: Mobility and
Warm-up

2x 12-40 s rest

3x12 - 40 s rest

2x15 — 1 min rest

3x15 — 1 min rest

Chair squad

Chair squad

Free squat

Free squat

Upright row

Upright row

Free lunge

Free lunge

Seated shoulder
press

Seated shoulder
press

Standing one-arm
row

Standing one-arm
row

Seated abdominal
exercise

Seated abdominal
exercise

Modified push-up

Modified push-up

Seated hip flexion

Seated hip flexion

Isometric plank

Isometric plank

Seated calf raise

Seated calf raise

Knee extension

Knee extension

Standing calf raise

Standing calf raise

10 min relaxation and
conversation

10 min relaxation
and conversation

10 min relaxation and
conversation

10 min relaxation
and conversation
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Table 2. Participant characteristics (n = 38)

Variable Value
Age (years) 66,89 + 3,9
Body mass index (kg/m?) 30,23+5,6

Hypertension, n (%)
Diabetes, n (%)

Dyslipidemia, n (%)

Thyroid disease, n (%)
Current smokers, n (%)

Number of medications (mean + SD)
Participants using =1 medication, n (%)

Higher education, n (%)

14 (36,84%)
3 (7,8%)

6 (15,7%)

9 (23,6%)
2 (5,2%)

1,83+ 1,6
26 (68,42%)

7 (18,42%)
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667 Table 3. Feasibility of a videoconference-based resistance training program.

Variable Relative Frequency SD
Percentage of attended 87,3% 14,6%
sessions
Compliance of the training 87,0% 13,8%
program

Mean
Initial OMNI-RES (sessions 4,34 0.9
1-10)
Final OMNI-RES (last 10 6,66 1,4
sessions)
Satisfaction scale (1-5) 4,83 0,2

Adverse events - -

*SD: Standard deviation.
668
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Table 4. Functional performance and strength outcomes before and after the 10-week

intervention.

Outcome Baseline 10 Weeks Unadjusted Model 3
Mean * SD Mean £ SD (95% CI); p

Handgrip 0.74 (-0.21 to 1.69);
strength 19.91 + 3.65 20.68 +4.12 p=0.244
BERG balance 5324 + 3.91 54 11 +2.32 0.86 (-O_.02 to 1.75);
test p=0.187
Sit to stand up -1.21 (-1.83 t0 -0.59);
test 13.91+1.72 12.70 £ 1.63 0=0.004
Timed up and 878+ 203 853+ 215 -0.29 (-(2.79 to 0.20);
go test p=0.328
Gait speed 180+031  1.83+030 0.04(-0.04 to 0.11),

p=0.397

*SD: Standard deviation; Cl: Confidence interval.
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673 Table 5. Cognitive, depressive symptoms, physical activity, and health-related quality
674 of life outcomes before and after the 10-week intervention.

Outcome Baseline Mean * 10 Weeks Mean * Unadjusted Model B (95%
SD SD Ch); p

Global cognition

26.97 £ 3.10 27.54 £ 2.44 0.57 (-0.26 to 1.39); p=0.305
Geriatric )
depression 2324204 114+ 118 -1.14(-1.65 10 -0.63);

p=0.002

scale
Godin
Physical 2411 £17.27 22.68 £ 13.25 -1.43 (-6.52 to 3.65); p=0.584
Activity Score

Specific domains of the SF-36 questionnaire

Mental health
Bodily Pain
Vitality

Social
Functioning

Role
Limitations
due to
Emotional
Problems

Role
Limitations

due to
Physical
Health

Physical
Functioning

General
Health
Perception

73.95 £ 15.42
74.80 + 20.88
70.68 + 14.00

83.11+£17.48

81.98 + 28.97

84.46 £ 24.55

75.27 £19.75

74.86 + 17.02

81.30 +13.89
79.12 + 18.87
75.95 £ 12.46

77.97 £17.46

90.09 + 17.33

87.84 £ 24.02

77.97 £ 17.46

77.30 £ 16.23

7.35 (2.76 to 11.94): p=0.020
4.32 (-2.84 to 11.49); p=0.328
5.27 (1.11 to 9.43); p=0.080

-5.14 (-11.63 to 1.36);
p=0.244

8.11 (-0.81 to 17.02); p=0.187

3.38 (-7.22 to 13.98); p=0.568

2.70 (-1.88 to 7.28); p=0.328

2.43 (-2.63 to 7.49); p=0.397
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Figure 1. Individual resistance exercise adherence and tolerance across the
intervention period. A) Green bars represent completed sessions, red bars indicate
missed sessions, and orange bars denote sessions that required modification (i.e.,
adjustments in the number of repetitions and/or sets). B) Light gray bars represent
sessions perceived as easy, yellow bars indicate sessions perceived as somewhat
easy, bright green bars denote sessions perceived as somewhat hard, dark green bars
represent sessions perceived as hard, and red bars indicate sessions perceived as
extremely hard. Values are expressed as percentages relative to the prescribed

exercise protocol.
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Figure 2. Individual changes in functional performance and muscle strength following
the 10-week videoconference-based resistance training program. Waterfall plots show
individual participant changes from baseline to post-intervention for A) handgrip
strength, B) five-times sit-to-stand test, C) timed up and go test, and D) gait speed test.
Each bar represents one participant, and values are expressed as post-intervention
minus baseline change scores. Positive values indicate improvement for handgrip
strength and gait speed, whereas negative values indicate improvement for sit-to-stand
and timed up and go performance, as lower completion times reflect better functional
performance. Overall, individual responses showed interindividual variability, with a
predominance of favorable changes across functional and strength-related outcomes

following the intervention.
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704

TABLE 4. Preliminary efficacy of resistance training delivered via videoconferencing.

Variable Pre (Mean * SD) Post (Mean * SD) A (Post—Pre)
Sit-to-stand (s) 13,91 1,72 12,70 + 1,63 -1,21
TUG (s) 8,84 +2,02 8,563+2,15 -0,31
Gait speed (m/s) 1,79 £ 0,31 1,83+0,29 +0,04
Handgrip strength (kg.f) 19,95 + 3,69 20,68 +4,12 +0,73
Berg Balance Scale 53,24 £ 3,91 54,11 £2,32 +0,86
SF-36 Scores
Functional Capacity 75,27 + 19,75 77,97 + 17,46 +2,70
Physical Limitation 84,46 + 24,55 87,84 + 24,02 +3,38
Emotional Limitation 81,98 + 28,97 90,09 + 17,33 +8,11
Pain 74,80 + 20,88 79,12 + 18,87 +4,32
General Health 74,86 + 17,02 77,30 £ 16,23 +2,43
Vitality 70,68 + 14,00 75,95 + 12,46 +5,27
Social Functioning 83,11 £ 17,48 87,84 £ 19,43 +4,73
Mental health 73,95 + 15,42 81,30 + 13,89 +7,35
Godin Score 2411 +£17,27 22,68 + 13,25 -1,43
MMSE Score 26,97 + 3,14 27,54 £ 2,44 +0,57
GDS Score 2,24 +2,02 1,14 £ 1,18 -1,11

TUG - Timed Up and Go; MMSE - Mini-Mental State Examination; GDS — Geriatric Depression

Scale; QoL — Quality of Life.
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7.0 CONSIDERAGOES FINAIS

Esta dissertacdo demonstrou que um programa de treinamento de forca
supervisionado por videoconferéncia € viavel, seguro e bem aceito por mulheres
idosas da comunidade. Os resultados evidenciaram elevadas taxas de retencao,
adesao e aderéncia ao protocolo, boa tolerabilidade ao exercicio e auséncia de
eventos adversos, corroborando a viabilidade da interven¢gdo em ambiente domiciliar.

Além dos indicadores de viabilidade, foram observadas melhoras preliminares
em desfechos fisicos e psicossociais, incluindo o desempenho funcional de membros
inferiores, a redugdo de sintomas depressivos e a melhora da saude mental
relacionada a qualidade de vida. Embora os resultados devam ser interpretados com
cautela em razédo do delineamento adotado, os achados sugerem potencial beneficio
do treinamento de forga realizado por videoconferéncia para a promog¢éo da saude e
da funcionalidade em mulheres idosas.

Como contribuicao cientifica, este estudo amplia as evidéncias sobre o uso da
videoconferéncia na prescricdo de exercicios fisicos para idosos, ao avaliar um
protocolo estruturado de treinamento de forca com progressdo da sobrecarga,
monitoramento da intensidade e supervisao sincrona em tempo real. Esses aspectos
conferem maior rigor metodolégico a intervencao e fortalecem sua aplicabilidade em
contextos domiciliares.

Como produto desta dissertacdo, sera submetido a revista Archives of
Gerontology and Geriatrics o artigo intitulado “Feasibility and preliminary efficacy of a
resistance training program delivered via videoconferencing in older women”,
contribuindo para a disseminagao dos resultados e para o avango do conhecimento
na area do envelhecimento e do exercicio fisico.

Sob a perspectiva clinica e de saude publica, os achados reforgam o potencial
da videoconferéncia como estratégia para ampliar o acesso a programas
supervisionados de exercicio fisico, especialmente entre idosos que enfrentam
barreiras de mobilidade, deslocamento ou acesso aos servigos de saude.

Por fim, recomenda-se a realizacdo de ensaios clinicos randomizados com

amostras maiores e acompanhamento longitudinal, a fim de confirmar a eficacia da
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intervencdo, avaliar a manutencdo dos efeitos observados e investigar sua
aplicabilidade em diferentes contextos e populagées.

Em sintese, os resultados indicam que o treinamento de for¢a supervisionado
por videoconferéncia constitui uma estratégia promissora para a promoc¢ao da
funcionalidade, da saude mental e da qualidade de vida de mulheres idosas,
oferecendo subsidios para futuras pesquisas e para a implementagéo de programas

de exercicio fisico mediados por tecnologia.
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8.0 APENDICES

8.1 FOLDER DE DIVULGAGAO DO PROJETO

Seja voluntario em um

projeto de pesquisa,
realizado via
telemedicina!

Se vocé
tem,60 anos
ou mais, entre
em contato!

-

OUSE CONQUISTAR-SE
A SI MESMO.

Friedrich Nietzsche

TIRE SUAS DUVIDAS COMIGO!
PROFESSORA-PAULA
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8.2 KIT DE MATERIAL DO PROJETO

8.4 AVALIACAO/REAVALIAGCAO
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8.5 AULA VIA VIDEOCONFERENCIA
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8.5 ENCERRAMENTO DO PROJETO
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