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RESUMO

Introducgao: A COVID-19 é uma infecgao viral que atinge principalmente o sistema
respiratorio, sendo que a gravidade da doencga varia individualmente. As sequelas
pos-infecgédo incluem danos neuropsicologicos, fisicos e funcionais. Individuos com
sintomas persistentes apds a recuperacdo da COVID-19 sao encaminhados para
reabilitacdo, mas a melhor abordagem ainda nao foi estabelecida. A fisioterapia tem o
papel de amenizar e tratar estas sequelas, por meio da reabilitagdo, sendo que o
melhor protocolo de tratamento fisioterapéutico ainda nao foi estabelecido. Objetivo:
O objetivo desta pesquisa foi analisar os efeitos e a viabilidade de um treinamento de
resisténcia e forca de alta intensidade supervisionado ambulatorialmente de 8
semanas associado a exercicios domiciliares multimodais, sobre desfechos fisicos e
funcionais, niveis de ansiedade e depressao e qualidade de vida em individuos pos-
hospitalizagdo por COVID-19. Metodologia: Estudo n&o-randomizado com
amostragem de conveniéncia, adultos de ambos os sexos relatando fraqueza
muscular, dispneia, e/ou fadiga apds a hospitalizacdo COVID-19, com limitagdes
significativas. Os dados foram coletados entre junho a dezembro de 2021. O programa
de exercicios incluiu a combinagao de um treinamento resistido de alta intensidade e
forca, supervisionado de 8 semanas (duas vezes por semana ambulatorialmente) e
um treinamento domiciliar multimodal (uma vez por semana). Os seguintes desfechos
foram avaliados antes (pré) e imediatamente apds (pds) o programa de treinamento:
funcao pulmonar (espirometria), capacidade de exercicio (teste de caminhada de 6
minutos - TC6), capacidade funcional (sentar para levantar - STS-1min e Escala
Funcional P6s-COVID - PCFS), forca muscular (preensao manual - FPM e maxima de
uma repeticdo - 1RM de cinco grupos musculares), qualidade de vida (Short Form
Health Survey - SF-36) e niveis de ansiedade e depressédo (Hospital Anxiety and
Depression Scale - HADS). A viabilidade foi alcangada se 50% da amostra completou
90% das sessdes do programa. Resultados: De um total de 101 individuos
interessados no projeto, 46 iniciaram os testes de avaliagcédo, 33 individuos deram
continuidade e iniciaram o programa de treinamento, destes 22 concluiram todo o
programa (idade média de 4545 anos; 68% do sexo masculino). Apds a intervengao,
houve melhora da fungéo pulmonar CVF(% pred) pré 74,5[61-79] vs pos 84,5[75-102],
FEV1(L) pré 2,59[2,22-3,08] vs p6s 3,44[2,39-3,7]litros, FEV1(% pred) pré 77,77+15,34
vs p6s 92,27+16,17, do condicionamento fisico TC6 pré 4901122 vs pds 582+95m e
STS 1min pré 19[14-23] vs pos 26[23-30] repeticdes, da forca muscular 1RM peitoral
pré 18+10 vs pds 31+15Kg, grande dorsal pré 26[19-33] vs pos 36[23-45]Kg, triceps
braquial pré 17+6 vs pdés 26+11Kg, biceps braquial pré 15+7 vs pos 22+8Kg,
quadriceps pré 24+12 vs pos 36+13Kg e FPM pré 34115 vs pos 41+13Kg, HADS total
pré 1318 vs poés 107 pontos, PCFS pré 3[2-3] vs pds 1[0-2] pontos; p<0.05 para
todos. Observaram-se tamanhos de efeito médio a grande para os principais
resultados. A viabilidade foi alcangada, pois 66% dos participantes completaram 90%
das sessdes do programa. Conclusao: O treinamento supervisionado de resisténcia



e forca de alta intensidade associado ao exercicio domiciliar multimodal apresenta
viabilidade e melhorou a capacidade de exercicio, a funcionalidade, a forga muscular,
os sintomas de ansiedade e a qualidade de vida em individuos pos-hospitalizagao
devido a COVID-19.

Palavras-chave: COVID-19. Hospitalizagdo. Treinamento de endurance.
Treinamento resistido. Assisténcia Ambulatorial.


https://www.ncbi.nlm.nih.gov/mesh/2052179

MALUF, Jordana Cordeiro. Effects of a supervised exercise program associated
with multimodal home exercises in individuals post-hospitalization due to
COVID-19. 2024. 85p. Dissertacéo (Mestrado em Ciéncias da Reabilitagdo) Programa
Associado entre Universidade Estadual de Londrina UEL e Universidade Pitagoras
Unopar [UNOPAR], Londrina, 2024.

ABSTRACT

Introduction: COVID-19 is a viral infection that primarily affects the respiratory
system, with the severity of the disease varying individually. Post-infection sequelae
include neuropsychological, physical, and functional impairments. Individuals with
persistent symptoms after recovering from COVID-19 are referred for rehabilitation,
but the optimal approach has not yet been established. Physiotherapy plays a role in
alleviating and treating these sequelae through rehabilitation, with the best
physiotherapeutic treatment protocol still not established. Objective: The aim of this
research was to analyze the effects and feasibility of an 8-week supervised outpatient
high-intensity resistance and strength training program associated with multimodal
home exercises on physical and functional outcomes, levels of anxiety and depression,
and quality of life in individuals post-hospitalization due to COVID-19. Methodology:
A non-randomized study with convenience sampling included adults of both sexes
reporting muscle weakness, dyspnea, and/or fatigue after COVID-19 hospitalization,
with significant limitations. Data were collected between June and December 2021.
The exercise program included a combination of an 8-week supervised high-intensity
resistance and strength training program (twice weekly outpatient) and a multimodal
home training program (once weekly). The following outcomes were evaluated before
(pre) and immediately after (post) the training program: lung function (spirometry),
exercise capacity (6-minute walk test - 6MWT), functional capacity (sit-to-stand - STS-
1min and Post-COVID Functional Scale - PCFS), muscle strength (hand grip - HG and
one-repetition maximum - 1RM of five muscle groups), quality of life (Short Form Health
Survey - SF-36), and levels of anxiety and depression (Hospital Anxiety and
Depression Scale - HADS). Feasibility was achieved if 50% of the sample completed
90% of the sessions of the program. Results: Out of a total of 101 individuals
interested in the project, 46 started the assessment tests, 33 individuals continued and
started the training program, and 22 successfully completed the entire training program
(4515 years; 68% male). After the intervention, there was an improvement in lung
function FVC(% pred) pre 74.5[61-79] vs post 84.5[75-102], FEV1(L) pre 2.59[2.22-
3.08] vs post 3.44[2.39-3.7]liters, FEV1(% pred) pre 77.77+15.34 vs post 92.27+16.17,
physical conditioning 6MWT pre 490+122 vs post 582+95m and STS 1min pre 19[14-
23] vs post 26[23-30] repetitions, muscle strength 1RM chest pre 18+10 vs post
31+15kg, latissimus dorsi pre 26[19-33] vs post 36[23-45]kg, triceps brachialis pre
1716 vs post 26x£11kg, biceps brachii pre 1517 vs post 22+8kg, quadriceps pre 24412
vs post 36x13kg and HG pre 34115 vs post 41+13kg, HADS total pre 1318 vs post
1017 points, PCFS pre 3[2-3] vs post 1[0-2] points; p<0.05 for all. Medium to large
effect sizes were observed for the main outcomes. Feasibility was achieved since 66%
of the participants completed 90% of the program sessions. Conclusion: Supervised
high-intensity resistance and strength training associated with multimodal home
exercise is feasible and improved exercise capacity, functionality, muscle strength,



symptoms of anxiety, and quality of life in individuals post-hospitalization due to
COVID-19.

Key words: Hospitalization. Resistance Training. Ambulatory Care.
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1 INTRODUGAO

A COVID-19 (do inglés, coronavirus disease 19), infecgado causada
pelo SARS-CoV-2 (Severe Acute Respiratory Syndrome-related Coronavirus-2),
agente causador da doenga, foi classificada pela Organizacdo Mundial da Saude
(OMS), em margo de 2020, como a primeira pandemia por um coronavirus (1). Os
efeitos devastadores desta pandemia levaram todo o mundo a reestruturar os servigos
de emergéncia para incorporar a nova demanda e abranger todos os que
necessitavam de cuidados na sua forma aguda (2).

Os sintomas da COVID-19 s&o diversos e incluem nauseas, tosse,
odinofagia, mialgia, cefaleia, dispneia e fraqueza geral (3). A maioria dos pacientes
evolui bem, com a doencga leve ou moderada (40% ambas), mas em torno de 15%
apresentam piora do quadro respiratério, com necessidade de oxigenoterapia e de
internagao hospitalar (4), 5% com a doenga grave, necessitando cuidados na unidade
de terapia intensiva (UTl) e uso de ventilagdo mecanica (VM) (5). Ainda,
aproximadamente 33% dos pacientes hospitalizados desenvolvem a sindrome do
desconforto respiratério agudo (SDRA) associada a COVID-19 (6, 7), e quase 75%
dos pacientes com COVID-19 internados na UTI apresentam SDRA (8). Diante deste
grave cenario, a taxa de mortalidade dos pacientes internados por COVID-19 em UTI
variou de 59%, no geral, a 80% naqueles com necessidade de ventilagdo mecanica
invasiva (9). Em relagao aos sobreviventes, a literatura aponta varias complicagdes
devido ao tempo prolongado de internacdo na UTI, principalmente naqueles que
necessitaram de VM, como a fraqueza muscular adquirida na UTIl (FMA-UTI) e o
declinio fisico e funcional (10).

Antecipa-se que a terapia ideal e os cuidados de suporte conduzam,
eventualmente, a resolucdo de disturbios relacionados a inflamagao, imunidade e
fungdo neurolégica causados pela doenga. No entanto, em determinados casos, é
observado que esses disturbios e sintomas perduram por um longo periodo de tempo.
Devido a complexidade da COVID-19 e seu enorme impacto sobre o organismo do
individuo, os sobreviventes a infecgdo podem persistir a longo prazo com diferentes
graus de comprometimento funcional, social e emocional, especialmente aqueles que
necessitaram de hospitalizagao por periodos prolongados. Essa condigdo é chamada

de Sindrome pos-COVID ou COVID longa, e abrange a persisténcia dos sintomas por
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mais de doze semanas apos a alta hospitalar (11). Tal quadro aponta para a
necessidade de intervengao naqueles individuos acometidos, para que possam voltar
a desempenhar suas atividades de vida diaria e retornar as atividades laborais,
reduzindo, assim, o impacto dos sintomas sobre a qualidade de vida relacionada a
saude.

Sabe-se que programas de reabilitagdo sdo indicados para tratar
aqueles que se recuperam apds uma infeccdo ou apresentam acometimento de
alguma doenga crénica. Considerando que diminui¢gdo da forgca muscular, dispneia e
fadiga sdo sintomas comuns no quadro da sindrome p6s-COVID (12), a abordagem
da reabilitagdo destes individuos deve ser realizada com enfoque na atenuacgao
desses sintomas que influenciam na qualidade de vida do paciente, assim, entende-
se que o exercicio fisico faz parte de uma proposta de reabilitacdo daqueles com a

sintomatologia crénica por COVID-19.

Levando em consideracdo que o exercicio fisico € o principal
componente de programas de reabilitagdo em populagdes com doengas respiratorias
e cardiacas crbnicas (13, 14), a abordagem de treinamento combinado, que inclui
exercicios de endurance e forga, de moderada e alta intensidade, é a opg¢ao que tem
sido mais benéfica em termos de redugédo de sintomas e ganhos na capacidade de

exercicio, forga muscular e melhora da qualidade de vida (15).

Considerando que as limitagdes apresentadas pelos individuos com
sindrome p6s-COVID assemelham-se as condi¢cdes encontradas em pacientes com
doencas respiratdrias e cardiacas cronicas, espera-se que aqueles também possam
responder positivamente ao exercicio. De fato, alguns estudos realizados apontam
efeitos benéficos do exercicio fisico em pacientes pds-COVID-19, porém, os tipos de
abordagem, bem como a intensidade de treinamento utilizada tem sido variavel (16,
17).

Diante disso, o objetivo da presente dissertagado foi avaliar os efeitos
de um treinamento supervisionado de endurance e forca de alta intensidade de 8
semanas associado a exercicios domiciliares multimodais sobre desfechos fisicos e
funcionais, niveis de ansiedade e depressao e qualidade de vida em individuos pos-
hospitalizagao devido a COVID-19.
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2 REVISAO DE LITERATURA - CONTEXTUALIZACAO

2.1 A PANDEMIA E SEUS IMPACTOS

Ao final do ano de 2019, um virus relatado em humanos ha mais de
17 anos, ressurgiu com uma mutacéo estrutural de um virus pertencente ao género
beta coronavirus, que inclui os coronavirus (SARS-CoV, CoV semelhante ao SARS
de morcegos e outros), sendo o novo coronavirus, nomeado de SARS-CoV-2, um
clado dentro do subgénero sarbecovirus, subfamilia Orthocoronavirinae (18, 19).
Iniciando-se assim, a pandemia global denominada pela Organizagao Mundial da
Saude (1, 20) de COVID-19, que teve a sua origem de surto relatada na cidade de
Wuhan, Hubei, na China.

A disseminagdo da doenga ocorreu mundialmente e de maneira
exponencial em questao de semanas, sendo o primeiro relato de caso de infecgao do
SARS-CoV-2 no Brasil em 26 de fevereiro de 2020, na cidade de Sao Paulo (21).
Inicialmente a COVID-19 gerou uma crise no sistema de saude mundial,
apresentando-se como uma doenga de alta transmissibilidade, consequentemente
sobrecarregando os hospitais e demais servicos de saude que nao estavam
preparados para tal enfrentamento. Para tomada de decisées a plano nacional, uma
das primeiras medidas no pais foi pela portaria 356/3020, que regulamentava medidas
para o enfrentamento da emergéncia de saude publica de importancia internacional
em decorréncia do COVID-19, apontando o periodo de quarentena, a partir do dia 11
de margo de 2020, como medida de isolamento de individuos que eram sintomaticos
e assintomaticos, com o objetivo de estagnar a disseminagao dessa doenga, que nao

era tdo conhecida (22).

Apesar disso, a contaminacdo das pessoas teve sua propagacao
continua, emergindo assim, uma crise sanitaria em relagdo a assisténcia hospitalar,
que contou com alta demanda em leitos de enfermaria e de UTI, e enfrentamento de
escassez de mao de obra dos trabalhadores da area da saude. Para isso, foram
implantadas as Unidades de Saude Temporaria, criadas como hospitais de
campanha, com o objetivo de absorver a demanda e os atendimentos dos pacientes

no ambito da emergéncia pela pandemia da COVID-19 (23). Concomitantemente,
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ocorreriam os impactos nas esferas social, econdmica, cultural e politica. Ao primeiro
passo que o lockdown e o distanciamento social influenciou nas interagcbes entre as
pessoas, que se remodelou de forma remota para execugdo de afazeres laborais,
comemoragdes entre o nucleo familiar e amigos, passo esse que se mostrou eficaz

na reducéo de 31 a 76% o numero de mortes por coronavirus no mundo (24).

2.2 MANIFESTACOES CLINICAS DA DOENCA

O SARS-CoV-2 é o virus da doenga multissistémica COVID-19 que
pode apresentar sintomas gradativos de progressao da doenga. As apresentagdes
clinicas podem ocorrer além dos pulmdes, nos sistemas neuroldgico, cardiovascular,

gastrointestinal, hematoldgico e urinario.

Tendo como agravante, o ndo conhecimento de seu percurso, quando
muitos pacientes morriam, e alguns necessitavam de cuidados mais aprofundados,
por afetar multiplos 6rgdos com um amplo espectro de manifestagdes (25) sendo
necessario desde ventilagdo mecanica invasiva (VMI) a oxigenagao por membrana
extracorpérea (ECMO), com intuito de reduzir a mortalidade dos pacientes com SDRA
(26).

Assim, observando-se os achados clinicos nos sobreviventes da
doenga, foi possivel associa-la, em seu estado mais grave, aqueles de certo perfil com
comorbidades associadas, sendo susceptiveis a maior risco de desenvolver
complicagdes pela COVID-19, como os pacientes com diabetes mellitus (DM), doencga
pulmonar obstrutiva crénica (DPOC), doengas cardiovasculares (DCV), hipertensao,
malignidades, HIV (do inglés, virus da imunodeficiéncia humana), dentre outras

comorbidades que podem desenvolver uma situagao de risco de vida (27, 28).

Segundo a classificacdo do National Institute of Health (2021) dos
Estados Unidos, os paciente infectados pelo virus podem vivenciar uma série de
manifestagdes clinicas, variando sua gravidade conforme seu comprometimento
sistémico, dentre outros aspectos que influenciam no impacto da doenga no
organismo de cada individuo, considerando assim, cinco possiveis apresentag¢des da
infeccao pelo SARS-CoV-2 (29).
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Os casos mais leves sdo apresentados pela infecgdo assintomatica
ou pré sintomatica daqueles individuos que testam positivo para SARS-CoV-2, porém
nao apresentam sintomas consistentes com COVID-19. A doencga leve manifesta-se
naqueles individuos que tém quaisquer um dos sinais e sintomas da COVID-19, como
febre, tosse, dor de garganta, mal estar, dor de cabega, dor muscular, nauseas,
vémitos, diarreia, perda de paladar e olfato mas ndao apresentam falta de ar, dispneia

ou alteragcdées em imagens toracicas (29).

A doenca moderada € caracterizada em individuos que evidenciam
caracteristicas de doenca respiratéria no trato inferior durante a avaliagao clinica ou
exame de imagem e que apresentam saturagao periférica de oxigénio (oximetria de

pulso - SpOz2) igual ou menor que 94% em ar ambiente ao nivel do mar (29).

Em individuos acometidos pelo virus que apresentam SpO2 menor
que 94% em ar ambiente, proporgdo de presséo arterial parcial de oxigénio para
fracdo de oxigénio inspirado (PaO2/FiO2) <300 mmHg, e frequéncia respiratdria acima
30 respiragdes por minuto ou infiltrados pulmonares maior que 50%, sao
caracterizados pela doenga em sua forma grave. Individuos que tém insuficiéncia
respiratoria, choque séptico e/ou disfungdo de multiplos 6rgaos, sdo aqueles que

apresentam a doenca em sua forma critica (29).

A depender do grau de acometimento da doenca, nem sempre os
individuos sobreviventes que se recuperam do COVID-19 conseguem retornar as
suas atividades normais pré COVID-19 logo ap6s a alta hospitalar devido aos efeitos
a longo prazo da mesma. Os pacientes podem apresentar durante a internacgéo,
complicacdes clinicas relacionadas a doenca em si, a descompensacao da doencga de
base e ao tratamento instituido, que tendem a ser dificeis para alguns pacientes com
doencas pré-existentes, como pacientes cardiopatas, com doenga metabdlicas, ou
aqueles que adquiriram complicagdes durante o periodo de internagao (30, 31). Como
demonstrado na figura 1, existem diferengas na persisténcia dos sintomas naqueles
individuos que foram hospitalizados para aqueles que nao foram, evidenciando que a
dispneia € um fator que permanece em quase 50% dos individuos que necessitaram
de hospitalizagdo (32). Sendo de forma importante, a necessidade do
acompanhamento pés COVID-19 realizada de forma multidisciplinar conforme o grau

de comprometimento dos afetados pela doenca.



21

g,
{%% % POST-COVID-19 SYNDROME

i
TAS MAIN SYMTOMS (412 WEEKS)

55% ’ I} 56% '
Dutpatient
| managemaent
Dryspines "
)
N

Hospital
discharge

Insomnia

)
=~
o

Headache

n
o
o

Taste/ Sl

Figura 1. Prevaléncia dos principais sintomas na sindrome pés-COVID-19 (32)

2.3 SiNDROME P0Os-COVID

As convencgdes atuais sobre a classificagdo dos diferentes estagios
do COVID-19 sao descritas conforme a persisténcia dos sintomas apés o diagnostico
da doenca. A COVID aguda ¢ identificada em quadros de até 4 semanas de duracao
dos sintomas (33). No caso da COVID subaguda ou persistente, quando ha
persisténcia ou desenvolvimento de sequelas apds 4 semanas do inicio dos sintomas
até 12 semanas. E definida como Sindrome Pés-COVID-19, COVID-19 Crénica ou

COVID de longa duragéo, quando os sintomas se estendem além de 12 semanas (25).

Os pacientes classificados nesta fase respondem bem as
intervencdes de reabilitacdo, mas entende-se que devem ser realizadas
precocemente e em tempo habil de acordo com as necessidades de cada caso para
melhores resultados frente aos sintomas persistentes. Embora as sequelas e a
necessidade de intervengao de reabilitagdo sejam mais pronunciadas naqueles que

desenvolvem a doenga em sua forma grave e criticas, aqueles com sintomas leves e
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moderados podem apresentar sintomas persistentes e também se beneficiam dos

cuidados de reabilitacio.

De acordo com diferentes estudos realizados, sintomas e disfungdes
mais prevalentes em pessoas com histérico de COVID-19 e internagdo em enfermaria
e/ou necessidade de tratamento em unidade de terapia intensiva (UTI), sao dispneia,
tosse persistente, alteracbes na capacidade pulmonar e capacidade de difusao,
hipoxemia, descondicionamento fisico, fadiga ou fraqueza muscular, dor articular e/ou
muscular, disfagia, anosmia, dentre outros achados nos componentes sociais, que
também influenciam na qualidade de vida (34). Disturbios do sono comprometimento
cognitivo, ansiedade, depressao, anedonia, estresse pds-traumatico, letargia e humor

triste sdo caracteristicas encontradas nesta populacéo (35).

Para aqueles individuos que tiveram maior acometimento pela doenga
que foram hospitalizados comparados aos individuos que n&o foram hospitalizados,
nota-se a persisténcia dos sintomas pods-alta hospitalar e na qualidade de vida
relacionada a saude, apds a alta hospitalar, caracterizando-se por Sindrome Pds-
COVID-19 ou COVID longa (11).

Os sintomas mais frequentes que persistem, relatados por pacientes
em outra pesquisa, foram fadiga muscular (55%), dispneia (42%), perda de meméria
(34%), concentracao e disturbios do sono (28% e 30,8%, respectivamente). O relato
desses sintomas foi comparado entre os pacientes internados na enfermaria e UTI, e
nao houve diferengas estatisticamente significantes entre os grupos (34, 36). Outros
achados também relatados na literatura podem incluir dor de cabeca, (44%), disturbio
de atengao (27%) e queda de cabelo (25%) (37).

A condigao varia a depender dos multiplos érgao afetados de acordo
com seu grau de acometimento. Do ponto de vista pulmonar, os sintomas respiratorios
persistentes séo falta de ar, tosse, desconforto toracico, reducdo da capacidade de
difusdo pulmonar, apneia do sono e fibrose pulmonar; da parte cardiovascular,
arritmias, miocardite; do sistémica neurolégico, casos de deméncia, depresséo,
ansiedade, transtorno de atencgao, transtornos obsessivo-compulsivos; e outros sinais
inespecificos, como zumbido e sudorese noturna (12, 37). Os sintomas do pos-

COVID-19 também incluem disturbios neurologicos e musculoesqueléticos, como
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neuropatia e fraqueza muscular, dispneia, hipoxemia grave, ansiedade e/ou

depressao; perda de peso significativa (32, 38)

Observa-se que pacientes com periodo de internag&o prolongada por
COVID-19 podem apresentar algumas limitagdes funcionais apés a alta hospitalar em
um periodo maior do que o esperado. Pesquisas recentes mostram a carga de
sintomas crénicos e a redugao da qualidade de vida em sobreviventes da COVID-19
(32, 39). Visto assim, que os impactos funcionais devem ser avaliados apos a alta
hospitalar, com énfase, também, nas fases iniciais da recuperacdo, a fase de
convalescenca. Embora existam estudos que examinaram essa nova condig¢ao, ainda
existem preocupacdes sobre o reconhecimento do diagndstico pos hospitalizagao, o
que limita as opgdes de tratamento ideais (32), desta forma sabe-se que programas
de exercicios e o nivel de atividade fisica s&o moduladores bem conhecidos das

manifestacdes clinicas e do progndéstico em muitas doengas crénicas (40).

Pbde-se observar que em sobreviventes, a depender do grau de
acometimento da doenga, apresentam variavel tempo de sequela, e assim,
necessidade de continuidade da reabilitacdo também estendida apés a alta hospitalar,
sendo importante a aplicagdo de um programa de treinamento baseado em
recondicionamento fisico e funcional dos sobreviventes, com objetivo de recuperar o
mais breve a autonomia, funcionalidade e qualidade de vida do paciente que ainda

apresentam sequelas advindas da doenga pandémica (41).

2.4 O PROCESSO DE REABILITAGAO NO POS-COVID

Entende-se que o paciente sobrevivente da hospitalizacdo por
COVID-19, necessitara de continuidade no tratamento multiprofissional para total
insercao as suas atividades de vida diaria realizaveis previamente a internagao, assim
como ao retorno laboral. Para isso, a necessidade da atuagao do fisioterapeuta na
equipe multiprofissional dentro dos hospitais e em ambiente ambulatorial foi crescente
durante o momento pandémico, visto a partir da necessidade e demanda dos

pacientes hospitalizados quanto no processo de reabilitacdo apds sua alta.



24

Com objetivo de determinar a dimenséao e persisténcia dos sintomas,
e as sequelas do p6s-COVID-19, o cuidado holistico de seu tratamento pode auxiliar
na retomada das fungbes da capacidade fisica, cognitiva e emocional e,
consequentemente, influenciar na melhora da qualidade de vida. Os impactos nos
multiplos sistemas do organismo podem ser encontrados em manifestagdes descritas
por mais de 200 sintomas na COVID longa, sendo sua incidéncia estimada em 10 a
30% em individuos nao hospitalizados, e de 50 a 70% em casos de individuos
hospitalizados, demonstrando que a probabilidade de permanéncia dos sintomas apos

35 semanas, pode atingir acima de 90% (42).

As formas de tratamento do manejo da condigdo do paciente pos-
COVID tém sido estudadas apods surgimento da demanda deste perfil clinico de
paciente. Entender seu mecanismo de acdo em multiplos sistemas, sua apresentacao
clinica e seus efeitos, sdo aspectos que influenciam na recuperacéao intra e pos
hospitalar, conhecimentos esses que impactam na saude a longo prazo. Devido ao
comprometimento fisico e funcional, e as sequelas advindas da doenca, sao
necessarias intervencgdes que objetivem o retorno do paciente ao seu meio de convivio
prévio. Sabe-se que a melhora na qualidade de vida relacionada a saude encontra-se
como um dos pontos principais em programas de treinamento para reestabelecimento
das atividades funcionais de vida diaria (AFVD) em populagbes ja estudadas, como a
DPOC (43). Para isso, uma avaliacado sistematizada desses individuos € de suma
importancia e o acompanhamento com a equipe multidisciplinar durante a
recuperacao da doenca apds a alta hospitalar tem a intencdo de identificar os
problemas e necessidades de cada individuo para maior elucidacido dessas alteragdes
e sua evolugao ao longo do tempo (44). Dessa forma, pretende-se relacionar esses
problemas aos fatores modificaveis e selecionar de forma adequada o planejamento

e implementacgao de a¢des de intervencgao (45).

Em estudos para reabilitacdo do paciente caracterizado por COVID
longa, mostrou-se que ha eficacia no tratamento baseado em programas de
reabilitacdo multidisciplinar, nos aspectos composi¢cao corporal, dispneia, fadiga, e
capacidade fisica (46), podendo ser aplicado também na forma de telerreabilitagéao,
demonstrando ser uma opcéao viavel e eficaz para implementagao na pratica clinica e

como tratamento das sequelas p6s-COVID-19 (47). Apresentado fortemente em
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estudos de meta-analise, a reabilitagdo pulmonar € uma terapia adjuvante eficaz, com
a finalidade de minimizar a gravidade dos sintomas da COVID longa no grupo de

intervengao (48) em comparagao com o tratamento convencional (49).

Independentemente de qualquer modo de intervengao optado, a
avaliacao deve ser conduzida a fim de quantificar os impactos nas condigdes dos
pacientes pés hospitalizagdo, com COVID longa. Dados como qualidade de vida,
aptidao cardiorrespiratéria e funcdo pulmonar, capacidade funcional e forca muscular,
antropometria e composi¢ao corporal, analise de exames laboratoriais, sintomas
persistentes, nivel de atividade fisica, niveis de ansiedade e depressao, e disturbios
do sono, compdem uma gama de itens que devem ser avaliados nesse perfil de

pacientes, pois sdo alguns aspectos que sofrem mudanga no pés COVID-19 (46, 50).

Em ambitos gerais, por se tratar de uma patologia recente, ainda nao
existe um consenso na area da fisioterapia sobre a melhor ferramenta para avaliagao
da capacidade funcional na COVID-19. Desta forma, o conhecimento em relacédo a
esse tema continua em formacgdo, assim como o tratamento do paciente desta
condicdo, de modo que existam inumeros testes e formas de tratamento ja
estabelecidos na literatura baseados no perfil de outras patologias que podem ser
utilizados para avaliar cada uma das limitagbes funcionais, com resultado clinico e

funcional dos pacientes pés COVID-19 (51).

Em estudo prévios, é altamente recomendado que existam programas
de reabilitacado para estes pacientes hospitalizados, visto que as sequelas, tanto, do
tempo de permanéncia, quanto do acometimento da prépria doenca podem ser
evidentes em muitos casos, e a necessidade de continuidade do tratamento vem ao
encontro de uma avaliagdo abrangente para identificar e abordar os sintomas e
necessidades dos pacientes (52), porém ainda ndo se sabe se o periodo da avaliagao
ap6s alta hospitalar tem influéncia nos resultados apds algum programa de
intervencao, porém é encontrado na literatura que a avaliagao funcional, durante o
periodo de hospitalizacdo e apds, de pacientes que se recuperaram de COVID-19,
trazem consigo clareza nas estratégias de reabilitacdo pulmonar, tratando-se de um
dos principais desafios para a equipe multidisciplinar no tratamento e manejo dos
sobreviventes de COVID-19 (53, 54).
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Encontra-se na literatura os efeitos benéficos e a eficacia do exercicio
fisico nos individuos caracterizados com alguma disfungdo devido as doengas
crbnicas. Em estudos para tratamento de complicagdes pulmonares nas doencas
cronicas conhecidas, como a DPOC (43), DPI (55), asma (56), fibrose cistica (57) (56),
observa-se melhora nos desfechos de na qualidade de vida, tolerancia ao exercicio
e alguns aspectos da fungédo pulmonar. Outros parametros que podem resultar com
melhora as abordagens de exercicio fisico, sdo a saude cardiovascular, sensagao de
bem estar e a questao psicossocial. Em estudos prévios que avaliaram a eficacia da
reabilitacdo pulmonar (RP), em populagdes com comprometimento similares,
evidenciam que o treinamento ambulatorial traz impactos positivos na capacidade
maxima de exercicio, forca da musculatura respiratéria, melhora na sensagao de

dispneia e qualidade de vida de portadores dessas doengas (55, 58).

De mesma forma preconiza-se e enfatiza a importancia da avaliagao
multidimensional do individuo, demonstrando que naqueles participantes que
realizaram a RP, com duracao variando entre 3 a 48 semanas, apds seu término, no
periodo de seis a doze meses, ainda caminhavam mais do que aqueles que nao

haviam realizado a RP, sendo em média 37 metros a mais no TC6 (55).

Baseando-se o perfil clinico-patolégico das sequelas da COVID longa
com demais doengas de carater multissistémico, as evidéncias do treinamento de
endurance e forga na populacdo pés-COVID-19 ganhou destaque devido as
repercussdes causadas pela doenga e grande necessidade de intervengao para esta
populacido. Recentes estudos com pacientes que possuem sintomas persistentes da
COVID-19, também demonstram a necessidade de um programa de treinamento com
objetivo de uma abordagem holistica e multifacetada para gerenciar os sintomas pos-
COVID-19, demonstrando que esses individuos tiveram melhoras estatisticamente
significantes na capacidade de exercicio, sintomas respiratorios, fadiga e cognicao,
com consequente melhora clinica significativa e melhora na qualidade de vida dos
mesmos (59). No estudo de Maniscalco et al. (60) sugere-se que reabilitacéo
multidisciplinar dos pacientes p6s-COVID-19 pode ser util independentemente da
presenga de comorbidades cardiorrespiratorias preexistentes. Desta forma, espera-se
que um programa de exercicio fisico com treinamento de endurance e forga de

moderada intensidade pode resultar em beneficios para a melhora e/ou manutengao
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da saude geral, bem estar e qualidade de vida de individuos que ainda apresentam

sequelas significativas apos periodo de hospitalizagdo por COVID-19.

O treinamento fisico € um item indispensavel em um programa RP na
populagao pés COVID-19 (61), com sintomas de COVID longa, ndo atribuidas a outras
causas, na qual o individuo ndo apresenta condi¢cdes de restabelecimento do estado
prévio de saude apdés a fase aguda da doenga (62). Em estudos de revisdes
sistematicas com meta-analises, nas populagdes acometidas pela doenca, que
objetivaram analisar os efeitos da RP, mostraram grande impactos nos desfechos
clinicos analisados como a capacidade ao exercicio, dispneia, funcdo pulmonar,
fadiga e qualidade de vida (63, 64). Visto que os efeitos de exercicios fisicos, com o
profissional fisioterapeuta na RP, ndo esta bem estabelecida sobre as fungdes
respiratoria e fisica em pacientes com a COVID longa, surge, entdo, a necessidade
de investigar os apontamentos que uma intervencéo nesta dimenséo da RP, visto que
o conjunto de treinamento fisico, a educagcdo em saude e mudangas comportamentais

podem melhorar a condig¢ao fisica e psicoldgica de pacientes com COVID-19 (65).

Em estudo semelhante, de Nopp et al. (66), a amostra da pesquisa
incluiu individuos com sintomas respiratorios persistentes ou progressivos ou com
limitacdes funcionais apés COVID-19 confirmado, na qual apenas 38% da amostra
necessitou de hospitalizacdo, fato esse que influencia na classificacdo da
funcionalidade destes individuos, que possuiam menor grau de comprometimento na
PCFS (2 (IQR, 1-3)) e melhor desempenho no TC6 pré intervencao (584.1 (£95.0)).
Foi realizado treinamento individualizado de resisténcia, forca e musculatura
inspiratéria durante um periodo de 6 semanas, 3 vezes por semana durante 3 a 4
horas cada, sob a supervisdo de médicos, fisioterapeutas e cientistas do esporte.
Resultando em achados satisfatorios, com significancia estatistica, nos desfechos
primarios analisados, sendo distancia percorrida no TC6 e melhora na PCFS, assim
como nos desfechos secundarios, de funcdo pulmonar e nos sintomas de dispneia,

fadiga e qualidade de vida.

No estudo de Guler et al., que objetivou avaliar os efeitos dos da
reabilitacdo nas fungdes neuromuscular e respiratérias, utilizou-se técnicas
combinadas com exercicios aerdbicos e de fortalecimento muscular periférico, para

aqueles pacientes que foram hospitalizados por COVID-19 severa ou critica. Para
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recondicionamento da condigao respiratéria, foram realizados exercicios de controle
respiratorio e expansao toracica, treinamento dos musculos respiratérios, terapia de
percepcao da respiracao, técnicas de remocao de secregcdes e mobilizagcdo pulmonar,
dispositivos de oscilagdo de parede toracica em alta frequéncia (o Vest), terapia de
resisténcia e forca dos musculos respiratorios e cicloergbmetro de brago (20-30
minutos por 5 dias, pelo menos 3 semanas). Sendo proposto a carga de exercicio
definida entre 40 e 60% da capacidade de carga maxima dos pacientes, onde o0s
exercicios foram progressivamente aumentados com base na condigao fisica de cada
individuo. Mostrando, assim, que programas de reabilitagcdo modulados baseados na
necessidade de cada paciente sdo altamente eficazes em complicagcdes graves e
criticas da COVID-19, proporcionando bem estar satisfatério nas atividades da vida
diaria (67).

Em revisdo sistematica com meta analise, com intuito de avaliar a
eficacia do tratamento da reabilitacdo e os impactos na fadiga em pacientes poés-
COVID-19, averiguou que a gama de estudo apresenta diferentes tipos de
intervencgdes de reabilitacdo do paciente pos COVID-19, sendo possivel encontrar
exercicios de alta intensidade, combinacdo de exercicio aerdobio e resistido,
treinamento aerdbico e treinamento fisico, programa com exercicios aerobicos,
treinamento de forca de membros superiores e inferiores e discussdes educacionais,
programa com mudangas posturais, com mobilizacdo passiva dos membros,
exercicios de controle respiratorio e exercicios passivos de alongamento e

bombeamento muscular e programas de telerreabilitacdo individual (16).

Dentre o que foi descrito, a reabilitacdo apresenta carater variado,
adotado durante o regime de internagao, de forma ambulatorial, em regime domiciliar,
ou de modo telerreabilitagdo online (64). A necessidade de criagcdo de um protocolo
base de treinamento fisico desde perfil clinico de pacientes vem ao encontro da lacuna
presente na literatura para tratamento da certa populacdo da amostra, individuos que

foram hospitalizados.

Com base no acometimento multissistémico, entende-se que o
treinamento fisico deste individuo deve conter um protocolo multifatorial onde haja
abrangéncia de exercicios de fortalecimento. Assim como presente no estudo de

Cattadori et al. (17), que sugere um novo protocolo combinado de exercicios pos-
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COVID-19, inclui treinamento de forca de membros superiores e inferiores, variando
sua frequéncia de 2 a 5 vezes na semana, com intensidade de 10 a 80% de 1RM,
incluindo exercicios de flexdes, agachamento na cadeira, fortalecimento de ombros,
biceps, triceps, e abdominais, de 8 a 15 repeticbes com 1 minuto de descanso, com
variancia na escala Borg de 3-5, e duragdo 45 min para cada sessao. De forma a
corroborar com a sentenga de que a atividade fisica regular de esforco moderado a
vigoroso afeta positivamente o sistema imunoldgico e a resposta a inflamagéao, e deve
ser recomendado como uma medida n&o farmacolégica, de baixo custo e viavel para

tratamento da populagdo acometida (68, 69).

Baseando-se na necessidade de acolher e reabilitar o paciente que
ainda permanece com sequelas da doencga, € sugerido a abordagem de modelo
remoto, como a telerreabilitacdo, podendo ser de forma sincrona ou assincrona, onde
achados comparativos destas duas formas, obtiveram efeitos semelhantes (70).
Outros resultados encontrados foram que, a telerreabilitagdo cardiopulmonar,
utilizando exercicios funcionais, obteve melhora na toleréncia aos exercicio e na
capacidade funcional, assim como na qualidade de vida (71). Assim como no caso
dos efeitos do treinamento muscular respiratorio domiciliar supervisionado por
telerreabilitacido, obtendo melhorara na qualidade de vida, na funcdo muscular
respiratoria e da forgca muscular dos membros inferiores, em individuos com sintomas
pos-COVID-19 de longo prazo (72). No contexto da forma virtual de exercicio fisico, é
possivel abranger uma maior quantidade de pacientes para o tratamento, ndo sendo
necessario a disponibilidade de um espaco fisico ambulatorial, reduzindo, assim,
custos com numero de profissionais, equipamentos e demais despesas impostas para
manutengdo de um espago de reabilitagdo (73). Outra proposta de intervencéo
observada foi o treino domiciliar sem supervisdo direta (home-based training),
podendo haver intervengdes domiciliares com treinamento de forga unimodal, ou
treinamento de equilibrio unimodal, e programas de treinamento multimodal, sendo a
associagao do treinamento combinado de forga e equilibrio (74). Embora a literatura
cientifica apresente diferentes propostas de intervencdo e métodos de treinamento e
reabilitacdo para a populagdo com sequelas da COVID-19, ainda nao foi estabelecido
o melhor tipo e intensidade de treinamento destes individuos, com importante impacto

nos servigos de reabilitagcéo.
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ABSTRACT

Introduction: COVID-19 affected many individuals with variety of symptomatic
manifestations after hospitalization. Especially those in need of intensive care and
mechanical ventilation face extended recovery periods and the emergence of
persistent symptoms post-discharge, defined as post-COVID syndrome. Aim: The
objective of this research was to analyze the effects and feasibility of an 8-week
supervised high intensity endurance and strength training plus multimodal home-based
exercise program on physical, functional outcomes, levels of anxiety and in individuals
with persistent symptoms after COVID-19 hospital discharge. Methods: This non-
randomized study with convenience sampling, included adults reporting muscle
weakness, dyspnea, and/or fatigue after COVID-19 hospitalization, with significant
limitations. Exercise program included supervised high-intensity resistance and
strength training sessions, as well as multimodal home exercises. The assessed
outcomes included pulmonary function (spirometry), exercise capacity (6MWT);
functionality capacity (STS-1min) and Post-COVID Functional Scale (PCFS), handgrip
strength (HGS) and one-repetition maximum (1RM), quality of life (SF-36); and levels
of anxiety and depression (total HADS). Feasibility was achieved if 50% of the sample
completed 90% of the sessions of the program. Results: Out of a total of 101
individuals interested in the project, 46 started the assessed tests, then 33 individuals
started the training program, and only 22 successfully completing the entire training
program (45% 5 years old; 68% male). After intervention, individuals improved FVC,
FEV4, BMWT, STS-1mim, HGS; 1RM, SF-36 and total HADS (P< 0.005 for all results).
In addition, in PCFS, 100% of the individuals showed significant improvement after
intervention compared with previous functional status p<0.0001. Study retention was
66% (22 of the 33 participants) completed the study, mean adherence over the 8 weeks
was 90%. Conclusion: Supervised high intensity endurance and strength training plus
multimodal home-based exercise improved the functional capacity, muscle strength,
symptoms of anxiety, and functional status in post-hospitalized COVID-19 patients,

demonstrated its application to be feasible and safe.

Key words: Post Covid-19; Multimodal exercise program; Rehabilitation.
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INTRODUCTION

The COVID-19 pandemic caused by the SARS-CoV-2 virus (Severe Acute Respiratory
Syndrome-related Coronavirus-2) produced negative consequences for public health
worldwide (1). Individuals infected by SARS-CoV-2 virus presented symptomatic
manifestations such as fever, cough, headache, sore throat, dyspnea, diarrhea,
myalgia, and vomiting (2). Depending on the severity of the case, patients experienced
respiratory difficulty, hypoxia, respiratory failure and consequently the need for
mechanical ventilation and hospitalization in the critical care unit (3, 4). For this reason,
the majority of individuals who survived the hospitalization period after COVID-19
presented different physical and functional sequelae and from 27% to 79% of the
individuals required physical rehabilitation (5).

The length of hospitalization for SARS-CoV-2 virus was associated to serious systemic
impairments (6, 7). Critically ill patients often experience persistent symptoms for days
or even months after hospital discharge, involving physical and psychological
sequelae, affecting their quality of life (8, 9). The presence of theses persistent
symptoms is called post covid syndrome (8, 9). For those individuals who still had
symptoms after the hospital phase, it was observed the need for intervention to reinsert
them to their basic activities of daily living, work activities and management of symptom
control on health-related quality of life, which was directly impacted by the functional
clinical picture (5). To improve this functional impact, rehabilitation during
hospitalization and after discharge is highly recommended in individuals with COVID-
19 (10, 11). Targeted rehabilitation in post-COVID-19 patients is important due to the
pulmonary and extrapulmonary deleterious effects that may persist after the infection
in most of the individuals with COVID-19 (12, 13).

The rehabilitation programs designed to individuals with COVID-19 have been based
on previous guidelines for other chronic respiratory diseases, including passive and
active-assisted exercises, secretions removal techniques and respiratory exercises
(5). However, since the sequelae of COVID-19 are not only related to lung function,
multimodal exercises that include aerobic, strength, flexibility and balance exercises
would be more recommendable (5). Rehabilitation programs including multimodal
exercise training in this field are scarce and their functional effects on individuals
affected by this disease are not yet fully understood (14). Most of the modality
programs reported in the literature include supervised exercise programs with strength,
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aerobic or balance training (5), however theses intervention programs are generally
not combined with home-based exercise programs. Home-based exercise appears
affective to improve functional and health outcomes in individuals with COVID-19 (15),
also being observed exercises in the form of telerehabilitation (16). For this reason, the
aim of this study was to compare the effects and feasibility of a supervised high
intensity endurance and strength training plus multimodal home-based exercise
program on physical and functional outcomes in individuals’ post-hospitalization due
to COVID-19.

METHODS
Study Design and participants

This is a non-randomized study with a convenience sampling. The individuals included
in the study were recruited through social media, radio, and television in the city of
Londrina, Brazil. The announcement invited individuals of both genders, over 18 years
old, with complaints of muscle weakness, dyspnea, and/or fatigue following
hospitalization due to COVID-19, to participate in a physical and functional assessment
at the Physiotherapy Outpatient Clinic of the University Hospital of the State University
of Londrina, Brazil. After the tests, those who presented significant limitations, based
on the reference values of the tests in question, could be included in the exercise
program at the same outpatient clinic. Individuals with decompensated underlying
diseases, severe exacerbations that prevented treatment continuity, or participants

who wished to discontinue the study were excluded.

A total of 101 individuals were recruited for the study. Among them, 46 individuals
started the assessment tests and 33 completed it and started the proposed training
program, and 22 successfully completed it. The study flowchart can be found in Figure
1. All individuals included in the study signed the Informed Consent Form. The study
was approved by the Institutional Research Ethics Committee (Approval number
4,327,528).
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[ Identification ]

Individuals interested in the project (n=101)
|
[ Screening ]

Were contacted and no longer
had interest and/or symptoms to
undergo the assessment (n=55)

v

Evaluated for eligibility (n=46)

Dropouts (n=13)
5 | O Declined participation (n=9)
O Other reasons (n=4)

Included for treatment
(n=33)

[ Allocation ]

Allocated to intervention (n=33)
0 Received the completes assigned intervention (n=22)

Losses (n=11)
0 Intervention discontinued (denied
continuation of the intervention due
to return to work activities) (n= 5)
0 Had a lower frequency than
v established (<90%) (n=3)

0 Needed to step away from training
[ Analysis ] for transport difficulties (n=3)

Reevaluated (n= 22)

Figure 1. Study patient inclusion flowchart
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Procedures

A full physical and functional assessment was conducted over three days at the
outpatient clinic. On the first day of assessment, individuals completed a questionnaire
that included personal information, anthropometric data, past and current health history
and medication use. In addition, lung function and muscle strength were also
measured. Exercise capacity, functionality, quality of life and symptoms of anxiety and
depression were evaluated on a second visit. Finally, the last day of evaluation
included other muscle strength measurements. Detailed information and the

instruments used in the assessed outcomes are provided below.

Pulmonary Function

Evaluated through Spirometry test using a portable digital spirometer model Spirobank
II' (ADVANCED® - MIR, ltaly), both pre- and post-bronchodilator, following the
international criteria of the American Thoracic Society (ATS) and the European
Respiratory Society (17). The reference values used were specific to the Brazilian

population (18).

Exercise Capacity

The 6-minute walk test (6MWT) was used. The test was conducted according to
international guidelines in a 30-meter corridor (19). Two tests were performed with a
minimum interval of 30 minutes between them, and the best value was used for

analysis. The reference values used were those established by Britto et al. (20).

Functionality

Functionality was assessed objectively using the 1-minute sit-to-stand test (STS-1min)
and subjectively using the Post-COVID-19 Functional Status Scale (PCFS). The STS-
1min test focuses on a common daily movement, which is sitting and standing up. The
protocol used was based on Strassmann et al. (21), in which the individual being

evaluated needs to sit and stand up from a chair without any support as many times
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as possible within one minute. The number of repetitions achieved is the outcome
measured, following the protocol and its reference values for each age group and
gender. To assess the impact of COVID-19 on functional status, the PCFS was utilized
(22). It is an ordinal scale created to evaluate the course of symptoms in functional
outcomes, focusing on limitations in daily tasks, sports activities, and social activities.
The scale is composed of two parts, with limitation scores ranging from 0 to 4, and is
expressed in the form of a patient questionnaire and a flowchart, where both were
applied and their values were considered, with the highest degree of the score being
used, considering the greatest limitations. A score of 0 represents no functional
limitations, while a score of 4 indicates severe functional limitations, and a score of 5
indicates a risk of death (23). The PCFS is recommended for application at the time of
hospital discharge up to four to eight weeks post-discharge to monitor direct recovery.
It is also recommended to assess functional sequelae at six months after the
discharge. This allows for the monitoring of functional status over time and the
evaluation of the long-term impact of COVID-19 on an individual's functional abilities
(24). For its application, under supervision and guidance, the patient was instructed to
select the appropriate level on the PCFS based on their current condition at the time
of assessment. They would follow the levels of impairment outlined in the scale's
flowchart. In cases where two gradations appeared to be appropriate, the patient would
mark the one indicating greater limitation. This process ensured that the patient's

functional status was accurately reflected in their assessment on the PCFS (13).

Muscle Strength

Muscle strength was evaluated through handgrip strength (HGS) and one-repetition
maximum (1RM) testing. Handgrip strength was assessed by measuring isometric
contraction in both hands using a portable digital dynamometer, specifically the Jamar
Plus+ model (Jamar® 12-0604 Digital Dynamometer, Petterson Medical, USA). The
one-repetition maximum (1RM) test was used to assess isotonic concentric muscle
strength. This test measures the individual's ability to lift the heaviest weight through

the full range of motion without any postural compensation (25).

The test was used to determine the load to be used in strength training and to assess

muscle strength before and after treatment. On the final day of assessment for
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determining the 1RM, the patient underwent an equipment adaptation phase, which
consisted of performing one repetition without any load, followed by a progressive
protocol until the maximum load was lifted through the full range of motion for each
muscle group assessed on the multi-station strength training equipment (CRW 1000;
Embreex, Brusque, Brazil). The following muscle groups were evaluated: latissimus
dorsi, pectoralis, biceps, triceps, and quadriceps (LD, PT, BC, TC, QD, respectively)
(26).

Quality of Life

Health-related quality of life was measured using the Brazilian version of the Short
Form Health Survey (SF-36) questionnaire (27), being a multidimensional instrument,
the SF-36 questionnaire is short, easy to administer, and understand. The abbreviated
questionnaire consists of 36 questions, divided into eight domains that cover functional
capacity (10 items), physical aspects (4 items), pain (2 items), general health (5 items),
vitality (4 items), social aspects (2 items), emotional aspects (3 items), and mental
health (5 items). Additionally, two summary measures, the Physical Component
Summary (PCS) and Mental Component Summary (MCS), are derived from the
questionnaire (28). The calculation of domain scores in accordance with the
recommendations of the SF-36 developers. The final score for each domain can range
from 0 to 100, where 0 represents the poorest overall health status and 100 represents
the best health status (29).

Anxiety and Depression

The presence of symptoms of anxiety and depression was assessed using the Hospital
Anxiety and Depression Scale (HADS) (30). The instrument consists of 14 questions,
divided equally into 2 domains: HADS-Anxiety (HADS-A) (odd-numbered items) and
HADS-Depression (HADS-D). Each question is scored from 0 to 3 (from absent to very
frequent), and the total score for each subscale ranges from 0 to 21. A score below 7
indicates a mild presence of depressive or anxious symptoms, a score between 8 and
10 indicates a possible case of depression or anxiety, and a score between 11 and 21

indicates a probable case (31).
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Supervised exercise program

After comprehensive evaluation, the supervised rehabilitation program and a
structured exercise regimen for home-based training was initiated, which lasted for a
period of eight weeks. The training sessions took place three times a week, with two
days of supervised training at the outpatient clinic and one day of home-based training

with guidance, totaling 24 sessions.

The supervised sessions included high intensity endurance and strength training,
protocol followed by international guidelines and recommendations for established
pulmonary diseases as pre-established in the literature (17). Each session lasted 50
minutes. The progression of the exercise’s intensity was based on the performance of
the initial assessments, specifically the 6MWT and the 1RM. Walking exercise was
performed at an intensity of 75% of the initial GMWT gait speed during 10 minutes,
aiming to reach 95% of the speed by the 8t week of training during 16 minutes. As a
complement to aerobic training, an ergometric bicycle was used estimating the
maximum working watts from the measurement of 6-minute walk distance based on
the formula of Hill K et al. (32), which is a basis for the workloads, in accordance with
the current guidelines for pulmonary rehabilitation, and its progression weekly with an
initial intensity of 60% of the maximum workload based on the distance on 6MWT
during 10 minutes, with the goal of reaching 80% of the maximum load in the same
training period during 16 minutes. Vital signs, including blood pressure, heart rate, and
peripheral oxygen saturation, were monitored at the beginning, during and at the end
of each supervised outpatient session to ensure safety and well-being of the
participants, allowing adjustments to be made to the exercise intensity as needed using
the formula described by Karvonen, and the percentage of work was between 60 and
80% (33).

The progression of exercises was also based on the symptoms of dyspnea and muscle
fatigue, assessed using the Borg Rating of Perceived Exertion Scale (34). Adjustments
were made according to the subjects' perception of dyspnea and fatigue using the
modified Borg Scale (0-10), with the target training range between 4 and 6 (14). For
strength training exercises, individuals performed 3 sets of 8 to 12 repetitions with an

initial load of 70% of the 1RM test for the assessed muscles. The goal was to increase
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the load by 6% per week, aiming to reach 106% of the 1RM test at the end of the 8-
week program. Each exercise was performed according to the endurance capacity of
each patient, allowing for rest intervals during a set if necessary to complete it. For
individuals who presented saturation levels below 88% during the sessions,
supplemental oxygen was provided via nasal cannula. The progression of the

proposed protocol is described in Figure 2.

Multimodal home-based training

For the multimodal complementary home training, an informative and descriptive
booklet on home exercises was provided to each patient. Maximum repetition tests for
each exercise were performed at the time of delivery, and the highest number of
repetitions was performed in each exercise that required repetitions (exercise 3 and
4). The number of repetitions for this exercise varied according to the week of training,
starting at 75% of the initial test in the first and second weeks, 85% in the third and
fourth weeks, 95% in the fifth and sixth weeks, and 105% in the seventh and eighth
weeks of training. The booklet contained instructions on how to do it, with safety
instructions and exercise modifications (Figure 3), and a specific day was agreed upon
for each patient to undergo home training, with a day of rest after the outpatient
session. The booklet contained four functional exercises with images and instructions
on how to perform them, including 1) one-legged balance exercises, 2) general
stretching, 3) stationary gait, and 4) sit-and-stand exercise, with their individualized
progression based on each patient's initial test (Figure 2). During the home training
session, each patient was instructed to follow the order of exercises, and each exercise
was performed in 3 sets, with a one-minute rest between each set. To monitor the
execution of home exercises, the Borg Scale for Fatigue and Dyspnea was filled out
after performing the exercises in the home booklet, and it was checked weekly by the
clinic's physiotherapists. In addition, a physiotherapist was tasked with contacting the
patient on the agreed-upon day for exercise execution to remind them of their activities.

Each session lasted 35 to 40 minutes.

After the entire training period, each participant who completed the proposed Physical

and Functional Training Program underwent a reassessment using the same tests as
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in the initial evaluation to compare their results. They received comparative feedback
on some of the tests before and after the 8-week intervention. The primary outcome of

the study was the changes in the tests before and after the intervention.

Supervised exercise -
Y 4

Multimodal home-based exercise

g N N R

[ Endurance training } “

WEEK | % SPEED % WATTS | TIME 1

1 75% 60% 10° 1

2 75% 60% 12’ “.--""""'-.,_. :

3 80% 65% 12’ I

5 85% 70% 14’ i

6 90% 75% 14’ : 3 i

7 20% 80% 14’ s . I

8 95% 80% 16’ : . I

- - I

[ Strength training } Aerobic :

WEEK LOAD REPETITIONS . - I

1 70% 3x8 ., R i

2 70% 3x8 R ',0' 1

3 76% 3x10 Coordination |

4 82% 3x10 1

5 88% 3x10 |

6 94% 3x12 ]

\ 7 100% 3x12 ”
\\ 8 106% 3x12 /

~~-------------------------------------------”

Figure 2. Exercise program.
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Figure 3. Booklet on home exercises.

Feasibility outcomes

Retention was recorded as the number (proportion) of participants who completed the
8-week program. Adherence to the exercise program, including the number of sessions
completed, number of exercises, and sets and repetitions completed (all expressed as
a percentage) within each session were recorded within the internal evolution health
system. Total adherence (100%) was defined as the participant who performed the
exercises three days a week (collecting the information derived from the weekly record
booklet of the home exercises). We considered the program to be feasible if at least
50% of the participants completed 90% of the sessions of the program (35).
Participants were weekly asked about any adverse events (including falls) by the
research staff. An adverse event was defined as an intervention-related event resulting
in absence from or modification to the exercise intervention, vital signs data (systemic

blood pressure, peripheral oxygen saturation, heart rate, modified Borg dyspnea scale,
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and fatigue) were assessed during outpatient training sessions, following a patient

safety protocol.

Statistical analysis

Statistical analysis was conducted to evaluate significant differences in outcomes
between before and after the effects of the intervention group. The analysis was
performed using SPSS 25.0.0 for Windows (IBM® SPSS® Statistics, Armonk, NY: IBM
Corp., 2007). The comparison of outcomes before and after the ambulatory training
program was conducted using paired Student's t-test (parametric data) and Wilcoxon
test (non-parametric data) analyzed according to data normality. Statistical significance
was considered at p < 0.05. Finally, we calculated Cohen's effect size (ES) for the
effect of intervention, considering the effect to be trivial (<0.2), small (0.2—0.5), medium
(0.5-0.8) or large (>0.8) (36).

RESULTS

In total, out of the 46 patients who started the evaluation, 45 completed it in its entirety.
Among them, 9 individuals were not interested in starting the treatment, and 4
individuals did not show a significant decline in functional tests that warranted
intervention. As a result, according to the feasibility, 33 individuals began the training
program, and among them, 11 (33%) did not complete at least 90% of the training
sessions (Figure 1). Study retention was 66% (22 of the 33 participants) completed the
study, mean adherence over the 8 weeks was higher than 90% (Table 1).

Exercise adherence during the 2 weeks was 100%, consecutively having three
dropouts in the 3™ week, two in the 4" week, one in the 5™, two in the 6™, and one in
the 7! week of intervention, and two dropouts after the 7" week. Among those subjects
who dropped out during the program, the primary reason was a sense of recovery,
coupled with the need to return to work and also difficulties related to transport to the
training facility. No adverse events were reported by subjects during the exercise
programs, demonstrating its safety.

Regarding the sample characteristics (Table 1), the majority were men (68%), with a

mean age of young adults at 45 years old, and a mean BMI classification of obese at
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29kg/m2. Evaluating educational level, most individuals had completed higher
education (50%) and were in active work phase (77%). In terms of hospitalization data,
the median length of hospital stay was 13 days, where the majority of individuals (64%)
required intensive care in the ICU, with the same rate found among those who required
prone positioning (64%). Additionally, 45% of the sample was intubated and benefited
from invasive mechanical ventilation. Compared to hospital discharge at the start of

the evaluation, the median number of days was 27, ranging from 12 to 64 days.

Table 1. General characteristics and historical characteristics of hospitalization
of patients included in the study (n=22)

VARIABLES Results
Gender, M/F (n [%]) 15/7 [68/32]
Age (years) 45+15
Height (m) 1,70+0,09
Body Mass (Kg) 86+18
BMI (kg/m?) 29+4
Education level (n [%])

Elementary Education Incomplete/Complete 1/1 [4,5/4,5]

High School Education Incomplete 7 [32]

Higher Education Incomplete/Complete 2/11 [9/50]
Works/Retired/Student (n [%]) 16/4/2 [77/18/5]
Length of hospital stay (days) 13 [8-39]
Need for ICU (yes/no) 14/8
Pronation position (yes/no) 14/8
Mechanical ventilation (yes/no) 10/12
Tracheostomy (yes/no) 6/16
Time between discharge and evaluation (days) 27 [12-64]

M: male; F: female; m: meters; kg: kilograms; BMI: body mass index. The values of the categorical
variable were described in frequency (percentage) and numerical variables in mean and standard
deviation, according to the normality of data distribution.

The results of the study showed significant improvements in various outcomes
following the outpatient training program. There was a significant increase in 6MWT
(ES: 1.55; Cl 95%: 0.92-2.17; <0.0001), STS1min (ES: 1.06; Cl 95%: 0.52-1.57;
<0.0001), HGF (ES: 1.14; ClI 95%: 0.59-1.67; <0.0001) and 1RM PT (ES: 1.87; Cl 95%:
1.16-2.57; <0.0001), LD (ES: 1.36; Cl 95%: 0.77-1.94; <0.0001), TC (ES: 1.30; Cl 95%:
0.72-1.86; <0.0001), BC (ES: 1.70; Cl 95%: 1.03-2.34; <0.0001), and QD (ES: 1.40;
Cl 95%: 0.80-1.98; <0.0001). Furthermore, there was a significant improvement in
health-related quality of life, as assessed by the SF-36 questionnaire in the subtopics
Functional Capacity (ES: 1.32; Cl 95%: 0.74-1.89; <0.0001), Limitations due to
physical aspects (ES: 1.60; Cl 95%: 0.95-2.22; <0.0001), Vitality (ES: 0.80; Cl 95%:
0.31-1.27; <0.001), Social Aspects (ES: 0.73; Cl 95%: 0.25-1.19; <0.005R), and
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Mental Health (ES: 0,50; Cl 95%: 0,05- 0,94; <0,05). Regarding symptoms of anxiety
and depression, there was a significant reduction in score on anxiety HADS, indicating
a decrease in symptoms throughout the training program (Table 2). Finally, 100% of
the individuals showed significant improvement in PCFS (p<0.0001), after the exercise

program, most individuals presented slight, negligible, or not limitations (Figure 3).

Regarding the effect size of the intervention, most findings focused on large variations
where we had findings with effect sizes >0.8: STS 1 min ES 1.06; 6MWT (m) and
6MWT (% pred) ES 1.55; HGS (Kg) ES 1.14; 1IRM PT ES 1.87; 1RM LD ES 1.36, 1RM
TCES 1.30, IRMBC ES 1.70, 1RM QD ES 1.40; FVC (% pred) ES 1.04; FEV1 (L) ES
1.01, FEV1 (% pred) ES 1.08; SF-36 Functional capacity ES 1.32, Limitation due to
physical aspects ES 1.60; PCFS ES 1.51. This is followed by small effect size (0.2—
0.5) (with 6 variables): FEV1/CVF (%) ES 0.28; SF-36 Pain ES 0.42, General health
status ES 0.31, Mental health ES 0.05; HADS Depression ES 0.27; HADS ES 0.44.
With moderate effect (3 variables): SF-36 Vitality ES 0.80, Social aspects ES 0.73;
HADS Anxiety ES 0.55. And trivial effect size (2 variables): FVC (L) ES 0.10; and SF-
36 Limitation due to emotional aspects ES 0.08; demonstrated strong improvements

regarding the intervention.

The magnitude of the difference pre and post-intervention, among the variables

evaluated, ranged from 16 to 72% in those that were considered statistically significant.
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Table 2. Results of exercise capacity, functionality, muscle strength, pulmonary function and quality of life related to health
and symptoms of anxiety and depression, before and after intervention (n=22)

VARIABLES Pre Post P Effect Size 95% IC
STS 1 min (rep) 19[14-23] 26[23-30] <0,0001 1,06 0,52 1,57
6MWT (m) 4901122 582195 <0,0001 1,55 0,91 2,16
6MWT (% pred) 85+21 99+17 <0,0001 1,55 0,92 2,17
HGS (Kg) 34+15 41113 <0,0001 1,14 0,59 1,67
1RM PT 1810 3115 <0,0001 1,87 1,16 2,57
1RM LD 26[19-33] 36[23-45] <0,0001 1,36 0,77 1,94
1RMTC 1716 26111 <0,0001 1,30 0,72 1,86
1RM BC 1517 2218 <0,0001 1,70 1,03 2,34
1RM QD 24112 36113 <0,0001 1,40 0,80 1,98
FEV1/CVF(%) 86,1115,01 84,50+6,38 0,098 0,28 0,15 0,71
FVC (L) 3,16[2,51-3,42] 3,43[2,39-3,65] 0,705 0,10 0,32 0,52
FVC (% pred) 74,5[61-79] 84,5[75-102] <0,001 1,04 0,51 1,55
FEV1 (L) 2,59[2,22- 3,08] 3,44[2,39-3,7] <0,001 1,01 0,49 1,52
FEV1 (% pred) 77,77£15,34 92,27+16,17 <0,001 1,08 0,54 1,60
SF-36

Functional Capacity 48[30-61] 80[71 -90] <0,0001 1 ,32 0,74 1,89

Limitation due to 0[0-0] 88[44-100] <0,0001 1,60 0,95 2,22
physical aspects

Pain 53129 64123 0,07 0,42 0,85 0,02

General health status 70[56-87] 82[56-92] 0,13 0,31 -0,73 0,12

Vitality 53[44-60] 63[50-76] 0,0016 0,80 0,31 1,27

Social aspects 57[25-78] 82[63-100] 0,0059 0,73 0,25 1,19

Limitation due to 33[0-100] 33[0-100] 0,690 0,08 -0,34 0,50
emotional aspects
Mental health 57+21 66+21 0,035 0,50 0,05 0,94
HADS

Anxiety 6[4-10] 4[2-9] 0,02 0,55 0,10 0,10
Depression 5[2-9] 4[2-6] 0,11 0,27 -0,16 0,69
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Table 2.
Continuation

Total 1318 107 0,27 0,44 -0,05 0,88
PCFS 3[2-3] 1[0-2] <0,0001 1,51 0,89 2,12

Data is presented as mean and standard deviation (SD) and median and interquartile range (IQR; 25%-75%) according to data normality distribution. STS 1 min:
Sit to Stand one minute; rep: number of repetitions; % pred: percentage of predicted value; BMWT: Six minute walk test; m: meters; HGS: handgrip strength; Kg:
kilograms; 1RM: one-repetition maximum test; PT: pectoralis; LD: latissimus dorsi; TC: triceps, BC: biceps, QD: quadriceps; FEV1: Forced expiratory volume in
the first second, FVC: Forced vital capacity; L: liters; pred: predicted. SF-36: Short Form Health Survey (SF-36); HADS: Hospital Anxiety and Depression Scale
(HADS); PCFS: Post COVID Functional Scale.
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Before After

Moderate Limitations (n=2)

Severe Limitations (n=5)

slight limitations (n=6)

Moderate Limitations (n=9)

No limitations (n=9)

slight limitations (n=6)

Negligible Limitations (n=5)

Negligible Limitations (n=2)

Figure 3. Comparison of PCFS pre and post intervention.

DISCUSSION

This study compared the effects of a supervised high intensity endurance and strength
training plus multimodal home-based exercise programs on physical and functional
outcomes in individuals after hospitalization due to COVID-19 In addition, feasibility,
adherence, and adverse events during the multimodal home-based exercise programs
were analysed. Although adherence was decreasing over time, the exercise program
demonstrated improvements in exercise capacity, functionality, muscle strength,
pulmonary function, quality of life, and symptoms of anxiety and depression among
post-hospitalized patients with COVID-19. Notably, no adverse events were reported.
The combination of supervised outpatient training and home-based exercises provided
a comprehensive approach to physical fithess and rehabilitation, statistically significant
improvements in important clinical variables in post-hospitalized patients with COVID-
19.
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The consequences and effects of prolonged immobilization in intensive care units
(ICU) is widely known and seen after hospital discharge and were noted it influence on
the impairment of pulmonary and multisystemic function, consequently impacting on
the demand for rehabilitation of these patients, as seen in the study of Aul et al. (37)
on post-hospitalized COVID-19 patients, those who were intubated and had persistent
respiratory symptoms presented more risk of developing post-COVID pulmonary
fibrosis characterized by poor lung function. The study by Ong et al. (38) investigated
the association between lung function and exercise capacity, showing that mild
residual lung function sequelae were detected in over half of the recovered patients
three months after hospital discharge and 41% had negatively affected the exercise
capacity. Although previous studies on patients with other lung diseases have
demonstrated the benefits of pulmonary rehabilitation in improving exercise tolerance,
dyspnea symptoms, and quality of life (39-41), however, there is a lack of specific
research on the benefits of exercise programs on pulmonary function and exercise
capacity in individuals with COVID-19. In our study, individuals exhibited an
improvement in pulmonary function and exercise tolerance after intervention. This
finding aligns with prior research conducted in this field. Among the limited number of
clinical trials in this area, Liu et al. (2020) demonstrated enhancements in forced
expiratory volume and forced vital capacity (42). Conversely, Cursi et al. (2020), and
Bellinger et a/. (2021), reported improvement in exercise capacity (43, 44). However, both
studies involved a cross sectional design, therefore their findings and associations are
limited.

Previous studies demonstrated the positive impact of physical exercise on the recovery
of hospitalized patients with COVID-19- These studies have highlighted improvements
in various aspects such as muscle strength, pulmonary function, muscle mass, and
aerobic capacity in individuals after COVID-19 (43-45). Unlike previous investigations,
our study sought to examine the potential benefits of a combined approach involving
supervised high intensity exercises and multimodal home-based training on an
extensive evaluation of functional tests and questionnaires in patients with COVID-19.
Furthermore, we incorporated physical and functional variables, as assessed in the
study by Silva et al. (16), where individuals in the telerehabilitation intervention group

showed improvements in outcomes related to functional capacity, including the 6-
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minute step test, 2-minute stationary walk test, sit-to-stand test (30 second), and quality
of life assessment (SF-36), in individuals after COVID-19 hospital discharge.

In relation to this study (16) the percentage of the population that required ICU
compared to our work was lower, 44% vs. 64%, suggesting that our sample possibly
represented a population more affected by the effects of prolonged hospitalization.
Furthermore, Silva and colleagues (16) used the 6-minute step test (6MST) along with
the 2-minute stationary walk test (2MSWT) to assess exercise capacity, showing an
improvement in those outcomes of 37% and 44%, respectively. Similarly, our findings
also showed an increase in exercise capacity (e.g. 19% on the distance walked in the
6MWT compared to baseline). Given that, these data are seen with a magnitude of the
same proportion between both tests (6MST and 6MWT) after physical training
intervention in the COPD population, as seen by Marrara et al. (46) found that the
6MST had a 27% difference and the 6MWT showed an improvement of 17%,
compared between the pre and post-intervention of the group that underwent a
treadmill training program for six weeks, three times a week.

Continuing with the 6MWT, the literature presents the minimal clinically important
difference (MCID) in other pulmonary populations. Puhan et al. (47) consider an
increase of 35m in the 6GMWT distance for COPD patients compared to pre-intervention
values as the MCID, while Nathan et al. (48) estimate the MCID for idiopathic
pulmonary fibrosis population to be 22-37m, and by Singh et al. (49) based on the
large evidence, we can be confident that the MID lies between 25 and 33 m. In the
present study, an average increase of 92 m was obtained, demonstrating that the
MCID was achieved as the expected.

In the values of the 30-second chair stand test from the study of Silva et al. (16),
showing an improvement of 32%. According to Crook et al., in patients with COPD who
completed inpatient pulmonary rehabilitation programs, the estimated minimal
important difference was three repetitions in the 1 minute STS test (50), so that in the
STS 1 min in our study we obtained a 37% difference. In the SF-36 data, physical
functioning concept (PF) showed a variation delta of 34%, while in our study there was
a 66% improvement, also corroborating the findings in the PCFS with the same delta
of improvement. Possibly, the differences in the magnitudes of the results could be due
to the time after hospitalization, where in our research, the time varied from 12 to 64

days after hospital discharge. There may be a trend among those less affected, with a
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possible spontaneous improvement, or in those with a higher degree of impairment,
the time after hospitalization was prolonged to the point of chronic presence of these
findings, still with improvement after the program.

To our knowledge, there is limited literature reporting on the effectiveness of such a
multimodal program in addressing these specific outcomes in this population. A study
verified the benefits of an unsupervised home-based 6-week exercise programme
comparing a control group, demonstrating superiority of programme for COVID-19 with
regard to exercise capacity, lower limb muscle strength (LMS), health related quality
of life (HRQOL) and dyspnea (51). One possible explanation for the observed
improvements across all physical and functional variables in our study could be the
duration of our intervention. According to the literature, duration of the exercise
program is important since exercise does not provide an overall level of beneficial
effect until the completion of at least 8-weeks of continuous training (52). Most
programs described in the literature were between 2 to 6 weeks, which is considerably
shorter than the duration implemented in our program (8 weeks), as observed in the
rehabilitation program by Asimakos et al. (563), with an 8-week intervention duration,
investigated the effects on respiratory symptoms, fatigue, functional capacity, mental
health and health-related quality of life in patients with COVID-19 pneumonia, 6-8
weeks posthospital discharge. By extending the duration of the intervention, we may
have provided patients with a more substantial and prolonged period for complete
functional recovery. In addition, incorporating supervised rehabilitation sessions and a
structured exercise regimen for home-based training, our program could optimize the
potential benefits derived from exercise interventions. For this reason, as a clinical
message, this rehabilitation program would be recommended in post-hospitalized
patients with long COVID.

Regarding the training intensity adopted in our study, it was observed that the type of
training could have favorable effects that resulted in positive outcomes in just eight
weeks, confirming the findings of a comparative study on low-intensity and high-
intensity cardiopulmonary rehabilitation programs in patients with the same
epidemiological profile, but with a longer duration of at least three months. In this
longer-duration study by Dumitrescu et al., it was demonstrated that low-intensity
exercises can expedite quicker recovery and improve overall fithess to similar levels

as the high-intensity group (54). According to Jimeno-Almazan et al., a supervised,



50

tailored concurrent training program at low and moderate intensity for both resistance
and endurance training is a more effective, safe, and well-tolerated intervention in post-
COVID-19 conditions (55). Other studies have compared low vs. moderate-intensity
aerobic training, based on the maximum heart rate range, where the low-intensity
intervention group worked in the range of 40-50% versus high intensity 50-70% (56),
demonstrating that moderate-intensity aerobic training programs have a superior effect
and being feasible regarding exercise capacity, quality of life, and psychological status
outcomes than low-intensity aerobic exercise. As compared in the study by Nambi et
al (57) in the maximum heart rate training range of low-intensity 40-60% versus high
intensity 60-80%, however, they obtained contrary outcomes, were low-intensity
aerobic training exercises are more effective in improving clinical (muscle strength)
and psychological (kinesiophobia and quality of life) measures when compared to high-
intensity aerobic training in post-COVID-19 sarcopenia.

Indicating, therefore, that the variable intensity range can be beneficial depending on
the clinical profile of the patient. As in the case of our study, the training range was
based on the intensity of the assessment tests, and during the sessions, the subjective
effort perception rate was collected using the Modified Borg Scale, which proves to be
a valid substitute when peak exercise data is lacking or in resistance exercises, where
assessment by maximum heart rate is inadequate due to low cardiovascular demand
(58).

Related to psychological state, in the study by Oliva et al. (59) no significant differences
were found at anxiety levels after pulmonary rehabilitation intervention, which contrasts
with the findings of our study, where anxiety had a notable impact on reducing anxiety
levels, but it did not produce the same effect on depression levels. This indicates that
the changes in anxiety and depression levels follow the same pattern in response to
the intervention, an improvement was observed, but it was not statistically significant.
In the rehabilitation program by Asimakos et al. (53), when depression was assessed
using HADS, no statistically significant difference was observed, however, when
assessed using the Beck Depression Inventory (BDI), it showed greater specificity in
this variable, indicating it to be a more precise instrument (60). Given this, as seen in
other research, there is a high prevalence of psychiatric and cognitive impairments
following SARS-CoV-2 infection, specifically common mental disorders, depression,

and anxiety (61). For the persistence of depression levels, in the study by Abulsaad et
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al. (62), it was found that patients who were isolated for 15 days or more reported a
higher rate of depression compared to those who stayed for a shorter time (74,7% and
54.9%, respectively). It was also emphasized that individuals under 50 years of age
had higher levels of anxiety (46,3%) compared to those over 50 years old (27,7%),
rates that are also affected by the individual's gender and other pre-existing conditions
prior to the infection.

As described in the study by El-Kotob and Giangregorio, the feasibility of implementing
an intervention is a challenge that requires assessing fidelity to the intervention,
treatment adherence, and surrounding factors (63). As noted in other studies with
COPD populations, adherence has varied between 74% and 83% (64), demonstrating
that our adherence rate, which was 90%, meets expectations for our study and
exceeds these values. Regarding the completion rate, in the study by Temel et al., this
rate was 44% in patients with localized non-small cell lung cancer (65). Demonstrating
that, based on the factors evaluated, in terms of feasibility, we obtained results similar
to those of other studies.

Finally, our study has some limitations. First, this is a nonrandomized control study,
without a control group. Our study was conducted during the pandemic period in
hospital, and in the literature, at that time, there were few randomized controlled trials
conducted due to recruitment difficulties caused by social distancing and government
restrictions. However, a form of intervention was proposed, and new studies emerged
after that period. Furthermore, in comparison with previous studies, we have analyzed
the effect of our structured rehabilitation program on several physical and physiological
variables. Future randomized controlled studies are necessary in this field, to know the
best rehabilitation protocol, and to be able to establish a specific program design for
the rehabilitation of patients with COVID-19.

CONCLUSION

In conclusion, the present study demonstrates that there was improvement in most

evaluated outcomes following 8-week face-to-face high intensity rehabilitation program

and a structured exercise regimen for home-based training, enhancing exercise
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functional capacity, muscle strength, symptoms of anxiety, and functional status in

post-hospitalized COVID-19 patients, demonstrated to be feasible and safe.
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CONCLUSAO GERAL

Em concluséo, a presente dissertagdo demonstra que um programa
supervisionado de exercicio de endurance e forga de alta intensidade associado a
exercicios domiciliares multimodais de oito semanas de duragdo demonstrou-se viavel
e seguro, promovendo melhora na capacidade de exercicio, funcionalidade, forga
muscular, sintomas de ansiedade e depressao e qualidade de vida em individuos pos-

hospitalizagao por COVID-19.

Os resultados encontrados acrescentam a literatura cientifica
achados em uma populagao que foi afetada por uma doenga nova, na época sendo
de contaminagdo numerosa, e com questionamento incerto de seus efeitos a longo
prazo nos sobreviventes. Hoje, apds trés anos do inicio dessa doenga, nossos
achados tém implicagbes potenciais para o desenho e aplicagao de novos programas
de treinamento em pacientes com perfil clinico similar, mesmo com outras

comorbidades associadas.

Os efeitos a longo prazo de uma intervengao com duragao mais longa,
superior as oito semanas utilizada na presente proposta e a melhora observada de

seus desfechos, devem ser abordados em pesquisas futuras nessa populacao.

Outro ponto que merece ser estudado, € a influéncia da vacina na
resposta a reabilitacdo. Tal aspecto ndo pode ser estudado uma vez que, durante o
periodo da pesquisa, a vacina contra a COVID-19 ainda se encontrava nas primeiras

doses de aplicacao, dado este que nao foi avaliado nos participantes da pesquisa.
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APENDICE A

Termo de Consentimento Livre e Esclarecido

“Perfil populacional, manejo clinico e fisioterapéutico durante internacdo e pds alta
hospitalar de individuos acometidos por COVID-19 hospitalizados no Hospital
Universitario da Universidade Estadual de Londrina (HU-UEL).”

Prezado (a) Senhor (a):

Gostariamos de convida-lo (a) para participar da pesquisa “Perfil populacional,
manejo clinico e fisioterapéutico durante internagdo e pds-alta hospitalar de individuos
acometidos por COVID-19 hospitalizados no Hospital Universitario da Universidade
Estadual de Londrina (HU-UEL)”, a ser realizada na Universidade Estadual de
Londrina, Londrina-PR. O objetivo da pesquisa € descrever as caracteristicas da
populacgao internada no HU-UEL com COVID-19; identificar o tratamento fisioterapico
utilizado, avaliar respostas clinicas e funcionais ao tratamento e correlaciona-las com
evolugao clinica; avaliar o estado geral de saude, fungédo pulmonar, estado funcional,
qualidade de vida, ansiedade e depressao e atividade fisica na vida diaria dos
individuos hospitalizados no HU UEL por COVID-19 e verificar os efeitos dos
programas ambulatorial e domiciliar de exercicios fisicos nos individuos com déficit
fisico funcional. Sua participacdo € muito importante e ela se daria da seguinte forma:
todos os participantes serdo submetidos a avaliacao inicial da funcdo pulmonar
(espirometria); forca muscular respiratéria (pressdes respiratérias maximas) e
periférica (dinamometria); capacidade funcional de exercicio (teste de caminhada de
6 minutos e teste de sentar e levantar); questionarios qualidade de vida, sintomas de
ansiedade e depressao e estado funcional e nivel de atividade fisica na vida diaria
(monitor de atividade fisica) antes e apdés a conclusdo do programa de
exercicios ambulatorial e domiciliar. Adicionalmente, os testes serao repetidos apés
a conclusao do programa. A escolha em seguir o programa ambulatorial ou domiciliar
sera do participante, conforme sua disponibilidade e preferéncia, desde que o numero
minimo de individuos em cada grupo (ambulatorial e domiciliar) seja atingido para
assegurar rigor estatistico (10 individuos). A duragao do programa ambulatorial sera
de 8 semanas (2x semana ambulatorial mais 1x semana domiciliar / 60 minutos / 24
sessdes). As sessbes incluirdo aquecimento, treinamento aerdbico, treinamento
resistido de membros superiores e inferiores, treino de equilibrio e flexibilidade e
resfriamento. O programa domiciliar sera semelhante ao ambulatorial, com inclusao
de exercicios ndo supervisionados, realizado no ambiente doméstico com duragao de
8 semanas (3x semana no domicilio / 60 minutos / 24 sessbdes). Esclarecemos que
sua participacao é totalmente voluntaria, podendo o (a) senhor (a): recusar-se a
participar, ou mesmo desistir a qualquer momento, sem que isto acarrete qualquer
Onus ou prejuizo a sua pessoa. Esclarecemos, também, que suas informagdes seréao
utilizadas somente para os fins desta pesquisa e serdo tratadas com o mais absoluto
sigilo e confidencialidade, de modo a preservar a sua identidade.

Esclarecemos ainda, que o (a) senhor (a) ndo pagara e nem sera remunerado (a) por
sua participacdo. Garantimos, no entanto, que todas as despesas decorrentes da
pesquisa serao ressarcidas, quando devidas e decorrentes especificamente de sua
participacdo. Ficardao a sua disposicao vales transporte para o seu deslocamento até
o HU Londrina para os dias de avaliacédo e tratamento.
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Como beneficios advindos deste estudo, esperamos contribuir para o conhecimento
cientifico da area. Além disso, caso qualquer alteragao de saude seja identificada, os
participantes serdo encaminhados para o servigo de saude apropriado para o
acompanhamento. Quanto aos riscos, nenhum dos procedimentos apresenta risco
direto para a integridade fisica ou moral dos participantes. Durante a realizagado do
programa de exercicios fisicos (ambulatorial e domiciliar), a ocorréncia de eventos
adversos € muito rara. Mas, caso ocorra, assisténcia de emergéncia sera prestada no
ambulatorio (que fica proximo ao Pronto Socorro do HU-UEL). Para os individuos que
fardo os exercicios no domicilio, havera a orientagao para sempre realizar o programa
na presenga de outra pessoa e sera fornecido treinamento a respeito de
como identificar eventos adversos importantes, condutas a serem tomadas
para reversdo do quadro e sobre como acionar o servico de emergéncia do
municipio se necessario.

Caso o (a) senhor(a) tenha duvidas ou necessite de maiores esclarecimentos podera
nos contatar (pesquisadora responsavel: Vanessa Suziane Probst; endereco:
Avenida Robert Koch, 60 — Centro de Pesquisa e Pds-Graduacdo em Saude
(CEPPOS); telefone: (43) 33712490 ou e-
mail: . ou procurar o Comitt de FEtica em
Pesquisa Envolvendo Seres Humanos da Universidade Estadual de Londrina,
situado junto ao LABESC - Laboratério Escola, no Campus Universitario, telefone
3371- 5455, e-mail: cep268@uel.br.

Este termo devera ser preenchido em duas vias de igual teor, sendo uma
delas devidamente preenchida, assinada e entregue ao (a) senhor (a).

Londrina, de de 202__ .

, tendo sido devidamente esclarecido sobre os
procedimentos da pesquisa, concordo em participar voluntariamente da pesquisa
descrita acima.

Assinatura): Data:

*Termo de Consentimento Livre Esclarecido apresentado, atendendo, conforme normas
da Resolugao 466/2012 de 12 de dezembro de 2012.


julianaamaro
Retângulo

julianaamaro
Retângulo
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APENDICE B

Ficha de Avaliacao inicial

Avaliador:
Nome: Data: ___/ [/
Data de nascimento: ___/ /  Sexo: ( ) Feminino ( ) Masculino Peso:
Kg Altura: m
Enderego: Bairro:
Cidade-UF:
Telefones:
Naturalidade: Religido:
Cor: Branca( ) Negra( ) Parda( ) Amarela( ) Dominancia: Destro ( ) Canhoto ( )
Mora sozinho Sim ( ) Ndo ( ) Com
quem?
Alfabetizado Sim ( ) Ndo ( )
Ensino fundamental completo (2) Ensino médio completo (4) Superior completo (6)
Ensino fundamental incompleto (1) Ensino médio incompleto (3) Superior incompleto (5)
Trabalha Sim ( ) Ndo ( ) Profissdo (atual ou anteior):
Ha quanto tempo? N2 de Horas/Semana: Ne de Dias/Semana:

Aposentado Sim ( ) Ndo ( ) Ha quanto tempo?

QUESTIONARIO SOBRE SAUDE (NAO RELACIONADO A COVID)
O Sr./Sra. teve alguma doenca grave no passado? Sim ( ) Ndo ( ) Com qual idade?

Se sim, qual(is)?
O Sr./Sra. ja foi hospitalizado(a) por um periodo maior o que um dia? Sim ( ) Ndo ( )
Se sim, quando (aprox.) e por que?
O Sr./Sra. teve algum problema ortopédico que gerou alguma limitagdo na suas atividades de vida diaria?
Sim( ) Ndo( ) Se sim, qual era o problema e desde quando/até

quando?
Mudanga de peso no ultimo ano? Sim ( ) Ndo ( ) Quanto alterou? kg

PRE COMORBIDADES
Tabagismo Fuma ou ja fumou? Sim ( ) Ndo ( )
Idade que comegou:_____ ldade que parou: Tempo de fumo: Cigarros/dia: ___ AnosXmaco:
Exposto a algum alérgeno? Sim( )Ndo( ) Qual? (Poeira, tinta, marmore, giz, madeira, etc)

Hipercolesterolemia Sim( ) N&do( ) Como controla seu colesterol ?
Hipertensao Arterial Sim( ) Ndo( ) Como controla a pressao arterial ?
Hiperglicemia Sim( ) Ndo( ) Como controla a glicemia?

COMORBIDADES

Doengas Pulmonares
O Sr./Sra. tem Doenca Respiratéria? Sim ( ) Ndo
() Qual?
Quando aproximadamente o Sr./Sra. recebeu o diagndstico?

Enfisema Pulmonar ( ) | Cancer de Pulmado ( ) | Infeccdo Pulmonar ( ) Bronquite ( ) Asma ()

Apneia obstrutiva do sono ( ) Outros:

Doengas Cardiovasculares
Infarto Agudo do Doenca arterial Insuficiéncia Doencga vascular Arritmia
Miocardio ( ) coronariana ( ) cardiaca ( ) periférica ( ) ()
Hipertensao Pulmonar() Embolia pulmonar Outros:

()




Outras Comorbidades
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Gastrointestinal ( ) Metabdlicas ( ) Psiquiatricas ( ) Reumaticas ( )

Observacgdo/Especificar:

O Sr./Sra. toma algum medicamento no momento? Sim ( ) Ndo ()

|Medicamento Dose | Quantidade Diaria | Tempo de Uso |

Indicagao

Necessidade hospitalizacdo por COVID? Sim ( ) Ndo ( ) N2 total de internagao?
Dias total de internagdao? (somando todas as vezes):

Necessitou de UTI? Sim ( ) Ndo ( ) Quantos dias?

Qual hospital?
Necessitou de: ( )PRONA; ( )CN; ( )MR; ( )VNI; ()IOT; (. )TQT. ( ) NDA
Observagoes:

vezes
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APENDICE C
Cartilha de Exercicios Domiciliares Complementares

(Apresentada conforme ordem de impressao do material)

Projeto COVID-19
Londrina Brasil

Grupo 1

Exercicios
Domiciliares

Sem fahs Wuita fsita de Complementares.

[ome: ]

[Ferguntas (fone): ]

Ambulatério de Fisioterapia - HU Londrina

Projeto COVID-19 llI.TJ.I.' Exercicio 4
Ambulatério de Fisioterapia
o e st =|2 Alongamento

Para melhorar a flexibilidade

Orientacbes O que fazer?

Deite em um lugar plano de maneira
confortavel e com o corpo reto. Com
/Caro paciente, este panfleto é\ os bragos abertos e joelhos dobrados

complementar aos exercicios deixe suas pernas cairem para um
realizados no Ambulatério de dos lados e a cabega para o lado
Fisioterapia Respiratéria do HU. contrério de acordo com o tempo
descrito na tabela, realize para os
- Utilize roupas adequadas e dois lados
confortaveis; Quanto fazer?
« Cuide da sua postura; Semana | Tempo (ﬂ,::f:la Fadiga Falta de ar
- Respeite o seu limite, tempo e Pl et I I
intensidade de cada exercicio 1ez | &0
indicado pelo fisioterapeuta.

3ed 60s
\ j 5e6 605

Exercicio 4
Projeto COVID-19 IlI. Jh
Along amento Ambulatério de Fisioterapia T
- HU Londrina ==
Para melhorar a flexibilidade

i Agradecemos a sua
disponibilidade e
confian¢ca em nhosso
trabalho.

“Em um corpo cheio de
vida,
ha um coracgao cheio de
gratidao por viver”

A sequir 05 exercicios
propostos ~——
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Exercicio 1 Exercicio 3

Marcha estacionaria Equilibrio em um pé

Para melhorar o equilibrio

O que fazer?

Em pé, levante uma das pernas
conforme a figura. Sustente a
posigao mantendo o equilibric de
acordo com o tempo descrito na
tabela.

Para melhorar a capacidade aercbica

Quanto fazer?

Semana Tempo Consegue Fadiga Falta de ar

O que fazer? L TR I e

Em pé faca a marcha estacionaria (caminhar Sem | Sem | Sem | Sem
sem sair do lugar) elevando cada pema le2 155

alternadamente com o joelho na altura do
quadril. Repita de acordo com a tabela. Fely |30
Fazer 3 séries com intervalo de 30 segundos Sek a5s
de descanso. Se houver necessidade, faca o
exercicio apoiando-se em uma cadeira. T8 B
Exercicio 3 Exercicio 1

Equilibrio em um pé

Como fazer?

Para melhorar o equilibrio

Mantenha o
equilibrio

Descanso de
Descanso de

Descanso de
30 seg
Quanto fazer?
Semana Repet. Consegue Fadiga Falta de ar
fazer?
12 2 12 n

Sam Sam Sam Sem

Exercicio 2 Exercicio 2
Sentar e levantar

= Como fazer?
Para melhorar a forca muscular

Descanso de

Descanso de

Descanso de

30 seg
Quanto fazer?
o q ue fazer? Semana Repet. C:;:::S.le 1jl‘adigaza :I!a de ::

Sente e levante da cadeira com os
bracos elevados a frente do corpo de

Sem | Sem Sem Sem

- g, lel

acordo com o niimero de repeticbes
indicado na tabela. A cadeira deve estar Jed
encostada em uma parede e caso seja Sek

necessario, apoie 0s bragos em outra
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ANEXO A

Escala de Estado Funcional P6s-Covid

Escala de Estado Funcional Pés-COVID-19

Graus da escala PCFS

0

Nenhuma limitagao
Funcional
Limitagdes
Funcionais Muito
Leves

Limitacoes
Funcionais Leves

Limitagoes
Funcionais
Moderadas

Limitagoes
Funcionais Graves

Morte

Descricao

Sem sintomas, dor, depresséo ou ansiedade

Todas as tarefasfatividades digrias em casa ou no trabalho podem
ser realizadas com a mesma intensidade, apesar de alguns sintomas,
dor, depressfo ou ansiedade.

Tarefas/atividades diarias em casa ou no trabalho podem ser
realizadas em menor intensidade ou sdo ocasionalmente evitadas
devido aos sintomas, dor, depressdo ou ansiedade.
Tarefas/atividades diarias em casa ou no trabalho foram modificadas
estruturalmente (reduzidas) devido aos sintomas, dor, depressdo ou
ansiedade.

MNecessario assisténcia para as Atividades de Vida Digria (AVD),
devido aos sintomas. dor, depressdo ou ansiedade: requer atencdo

de cuidadores.

Medida do impactao da COVID-18 em sua vida: Manual da Escala de Estado
Funcional Pos-COVID-18 (PCFS) para pacientes.

Para indicar e discutir o impacto da COVID-19 no seu estado funcional, vocé
pade usar o fluxograma (Figura 1) e o questionario do paciente (Tabela 2),
ambos pertencentes a Escala de Estado Funcional Pas-COWID-19. A escala
PCFS abrange toda a extensao dos desfechos funcicnais, por estar focada nas
limitagtes de tarefasfatividades didrias em casa ou no trabalho/escola, assim
como mudangas no estilo de vida. Atividades esportivas e socials também estao
incluidas. LimitagBes ou sintomas podem ou ndo estar diretamente relacionados
a COVID-18 e podem ter apareclido ja ha algum tempo, Podem variar ao lango
do tempo, no entanto, a avaliagdo diz respeito 8 media da sua condigao na
semana passada (caso @ avallagdo sefa feita no dia da alta, considere sua
condigdo neste dia).

Vocd pode selecionar o grau apropriado da escala PCFS de acordo ¢com a
condigdo em que vocg& se encontre, seguindo os niveis do fluxograma e
marcande o espago referente na tabela. Mo caso de duas gradu agdes parecerem
apropriadas, sempre escolha a maior, com as maiores limitagbes. Junto ao seu
medico e/ou avaliador, vocé pode coordenar quando e com qual frequéncia vocd
deve medir seu estado funcional. Seu méadico efou avaliador comparara estes
resultados com uma recuperagac normal apos a infecgdo. Mo caso de uma
recuperagdo lenta cu incompleta, o madico efou avaliador indicara se tesies

diagnosticos adicionais s8o necessarios, ou podera iniciar um tratamento.
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Figura 1: Fluxograma da Escala de Estade Funcicnal Pés-COVID-19 para

autcaplicacan do pacients

Voce consegue morar sozinho sem qualquer assistencla de oulra pessoa?
P. @i, dé farma ifoependesds sar cxaa? o comar, sadar, pssy 0 banhein & cuidar da rodine oidqa o figiens

Exisiern tarefes/atividades em cas8 oU no franalho que woce Nac & mas Cepaz de

reaizar sozinho?

Sin

{ Voo solre de sintomas, dor, deprassio ou

HAC iR

ook precaa evilar ou reduzir taretas | atividades
el dligtritnelslins @ lonoo oo lempa?

Tabela 2: Questionario de autoaplicacdo da escala do Estado Funcional Pés-COVID-19 para o paciente

Quante vocé & afetado atualmente em sua vida diaria pela COVID-19?
Por favor, indique qual das afirmagbées seguintes mais se aplica a vocé. Assinale apenas uma
apcdo.

Eu ndo tenho limitagdes em minha vida diaria € nem sintomas, dor, depressédo ou ansiedade.

Eu tenho limitagcBes muito leves em minha vida diaria, assim, eu posso fazer todas as
tarefas/atividades, embora eu ainda tenha sintomas persistentes, dor, depressdo ou ansiedade.

Eu sofro com limitagtes leves em minha vida diaria, assim, eu ocasionalmente preciso evitar ou reduzir
tarefas/atividades ou necessito distribui-las ac longo do tempo devido aos sintomas, dor, depressdo
ou ansiedade. Eu sou, entretanto, capaz de executar todas as atividades sem qualquer assisténcia.
Eu sofro com limitac@es moderadas em minha vida diaria, assim, eu ndo sou capaz de executar todas
as tarefas/atividades devido aos sintomas, dor, depressdo ou ansiedade. Eu sou, entretanto, capaz de
cuidar de mim mesmo sem qualquer assisténcia.

Eu sofro com limitacées graves em minha vida diaria: Eu ndo sou capaz de cuidar de mim mesmo g,
portanto, eu sou dependente de cuidados de enfermagem efou assisténcia de uma outra pessoa

devido aos sintomas, dor, depressio ou ansiedade.

Graduagio
correspondente na
Escala PCFS
0



ANEXO B

Parecer Consubstanciado do Comité de Etica em Pesquisa

@@ ... UNIVERSIDADE ESTADUAL DE, e

Al S LONDRINA - UEL
—r

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Perfil populacional, manejo clinico e fisioterapéutico durante intermagao e pos-alta
hospitalar de individuos acometidos por COVID-19 hospitalizados no Hospital
Universitario da Universidade Estadual de Londrina (HU-UEL).

Pesquisador: Vanessa Suziane Probst

Area Tematica:

Versao: 2

CAAE: 38511020.0.0000.5231

Instituigdo Proponente: CCS - Progr. de Pds-Grad. em Ciéncias da Reabilitago
Patrocinador Principal: Universidade Estadual de Londrina - UEL

DADOS DO PARECER

Namero do Parecer: 4.327.528

Apresentagao do Projeto:

De acordo com o documento PB_Informagbes basicas:

Resumo:

Introdugdo: A COVID-19 causa desde sintomas leves até complicagGes graves necessitando internagéo
prolongada com ventilagdo mecanica invasiva. Ha evidéncia de alteragoes remanescentes na salude de
sobreviventes de infecgbes respiratorias graves. Objetivos: descrever as caracteristicas da populacao
internada no HU-UEL com COVID-19; identificar o tratamento fisioterapico utilizado, avaliar respostas
clinicas e funcionais ao tratamento e correlaciona-las com evolugio clinica; avaliar o estado geral de salde,
fungao pulmonar, estado funcional, qualidade de vida, ansiedade e depressao e atividade fisica na vida
diaria dos individuos hospitalizados no HU-UEL por COVID-19 e verificar os efeitos dos programas
ambulatorial e

domiciliar de exercicios fisicos nos individuos com déficit fisico funcional. Metodologia: o projeto tera duas
etapas: Fase 1 (hospitalar), retrospectiva e transversal sobre caracteristicas e manejo dos pacientes com
COVID-19 hospitalizados no HU-UEL ne anc de 2020.

Amostra de conveniéncia, idade 18 anos com COVID-19. Serdo coletados no prontuario: dados
demograficos e antropométricos; comorbidades; sintomas; taxa de intubagao; tempo e parAmetros da

ventilagio mecanica; desmame: medicagbes; exames de imagem e laboratoriais; uso de

Enderago: LABESC - Sala 14

Bairro: Campus Universitario CEP: 86.057-870

UF: PR Municiplo: LONDRINA

Telefone: (43)3371-5455 E-mail: cep2&B@uel br
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pronagdo; procedimenios da fsinierapa; complicagbes: lempo de inlermacdo; alfla cu obio. Fase 2
[ambulaiorial, pds alta hospitalar), delmeamento

longfiudinal. Amasira de conveniéncia, sueiios > 18 anos apods internagdo no MLU-LEL com COAADL19, com
deficil fi=ico furcranal identificado na avalacio imcal. Na saguéncia, os sujeiios s=quircdo wn programa
eslrufuradn de sxsrcicios fisices ambidatorial ou domeciliar. Serdo avalisdas: funcia pulmonar, capacdods
de exercicio, qualidacds de wda relacionada @ sabde, estado & capacdade funcanal, niveis de ansedade &
depressho = atvidade fera de wida daria antes & ap6s a monclusia do programa de exacicos ambulalorial
& domiciliar. Programa ambulatonai duracdo 12 semanas [Zx semanz ambulatorial mais 1x semana
domeclzr | 80 minutos (3 sessfes). As sessoes incluirio aguecimenio, irenamento aerdbece, treino
resksiido de membros superiores 2 infersiores. freino de equilibrio e flexibdidade £ resdiamenio. A carga de
ireimamentio & sua progressio sequisdo recomendacies intermaciorais. Os ndividwos que apressntarem
impedimenio para & rsakzacio do programa ambulaional, seguirda um programa domedliar, cm mciusao de
EXECTICHDS a0 supeTsisionadas, s=mehanies ao programa ambalatonal, resizado no ambienis doméstioo
com mesma duragdo & nimen de sessfes, de acoida com recomendagies intemacicnais. Adcionalmenle,
o5 =sles s=rdo repetidos 8 2 12 meses apcs

a conclusdo do programa. Andlise eslalistica: o dsirbucio de normalidade sera verificada pelo toste
Shapiro-Wilk. & comparacio dos desfechos anies & opds cada programa de exenchcres sark feita peio teste ©
de Shedent pareado ou Wilooxon. Andimss niesgrupos serdo feitas peio teste L de Sludent nio pareado au
Marn-Whitney. Correlagtes serdo realizadas utiliizando o coelici=nies de correfacio de Pearson oo
Spearman. Resuflados esperadas: caracierizar o osso da doenga, o maneio clinico & fsiobarapéutico, bem
ooma os eielios das abosdagens ierapduticas uifizadas no iralemenio dos pacienies inlermados: com COYID
15, Ezpera-s= sncontras delich fisico & furcmonal apos. ata bosoitalar, especialmenis nos pacieniss

que deserralveram nsuficiémoa respirattna grave duranie o perioda de nternacdo. Firaimenle, espera.se
qu= fanio 0 programa de exercicios fisicos embulaional. bem como o domicikar resullem em beneficos no
astado neuropsicoidgice. fisico & furcional da populagdo estudada.

Loriterio de Inchrsda:

Fase 1: idade masor ou igual a 18 anos; diagnostico de COVIDS 1% com confirmacdo laboratorial; ter sida
nt=mado no MU-UEL para Fatamenio de COVID=-18 Fase 2 ser adullc soma de 18 anos;

Endaraga: LASEST - Baa 14

: Biwrd!  Cmrgres Unns isblion CEP: B PETLOTH
UF: PR Miaitipla: LONDRMNA
Twiafone: (43530 5805 Eomail:  fap B! b

[E S 1=F e
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apre=antar imitagdo fisica funcional: nio apresentar mitagio musoaloesguelética gue MPpsGE 8 EXBCUCE
das avalagdes ou que contraindique a realragio de exercions fscos

Crigrio de Exchusio

Fase 1: individusos menores de 18 anas, com suspeita nio confirmada de COVID-19; sujeibys com ouwiras
doengas do fratn respiatdric com besiagem

negatra para COVID-15. Fase 2 hiperiensido arlerial desoonboiads ou ouira doenga casdiaca irstive|, sem
acompanhamenic por médico

nesponsdvel que conbrsndigue a realcacio dos procedimentos de avaliagdo & trenamento; exsacerhagbes
graves que Empeam o continuidade de

quaiguer um dos programas; desejo do particpanie de int=rmomper sua parlicipagho no estudo a gualguer
momenta

Objetivo do Pesguisa:

D acoedo com o documenio PH_informagies basicas:

bt Primario:

[ crever as caacierisficas dos individuos int=rnados o HULEL com COVID-1Y%, bem coma condutas
clinicas & fsciernicas vilizades no tratamenio desta populacio; Avalior a condigio fisica & funcloral =
verificar os efeilns de um programa de exercicios flsioos ambulatorial & domiciliar nos indicduos gue
apreserntarem défidl apos intemacio no HUUEL por COVID-19.

Objetreo Secunddna:

* identilicar o iratamento fisicierapca, bem comop de cxigenolempa & ventilagio mecireca Invasiva g
ndoinvasiva ulilizado na assisiénca ags packenies com dagnoslico de COVID-1% hospitalizados nas
diferemies unidades de intemacan da HULUEL:* Cormelacicnar 1ecricas de tratamento fiicleranion uiizadas
com a

eyoiucino olinfca dos indvidoos miermnmados no MULUEL com COVIDL1S; Comparar as respostas ciinicas &
{uncionais anies & apds os procedimenios de fisiolerapla apficados nos pacentes miernados no HU-LIEL
oom COVID-18; Desoever a evalugio & o5 deslechos dos pacientes inleenados com COVID=19 que
necessiaram de venliacéo mecinica mvasva:o Descrever os proloocofos: para mane|o da venlilagdo
mecinica invasiva & os principais pardmetros ublizados; o id=mificar potencisés falores que pos=am fer
coniribuido para falha no desmame ventidaténo o Analisar o fempa de venldacio mecénica & as
complicagies devido 20 iempo profongado de venlilagdooo Descrever as condulas fisioterapéulicas
ufilizadas no tralamenio do paciente critioo com via a#rea artificial;e Comparar o

Endarecs:  LASESC - S&a 14

Baro: Campus Lorssimdisn R RSP

uF: PR Mumicipio: LORNOIRNA

Talsfone: [45)aqr.Sets Bl muridi in
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sucesso de desmame venlitabirio com o t=empo de nismacio = mortalidade » Avallar o esiado geral de
satde. funcho pulmonar, capacidade funcional, qualidade de vida relsconads & salide, sirals de ansedads
& depressia = nivers de alividade fisca na wda didna de paoenies sobrevivenies gue fomam nismados por
COWVID-19 no HU-UEL * Verificar os efeitos de dois programas de exercicios fisicaos: um programa
ambwatariaf & oulro domiciiEar para paceenies sobrevivenes

de imfeccdo grave por SO0 1% = com dédiot fisico eiow funcional apds niermagio no HU-LUEL « Meborar o
estada funcional, capsodode de exercioio, gualidade de vida relaconada 8 salde e niveis de atividada
fizica na wida digria dos parficipanies por meio de um pograma de exerclcios fisicos ambulatorial =
damiciliar.

Avaliacio dos Riscos ¢ Boneficios:

[ accedo oom o domimenio P _informapies. basicrs:

Fisoos:

Os procedimenios sinculados ao presente projeto ndo acarreiam prejuizos fisicos e'ou morais aas
individuos erdolvwidos. O sigile =m relagio & idenlidade dos mesmos s=rk manlido. O= ndyldoos que
SEQUIrS0 O programas de-exercicios poderio desisir a gualgusr momenio == @swm o dessfarem. Sem gus
hafa qualqusr penalizacio. Caso hoja algum evento adverso duramte o= avaliagtes ambulatoriais, o servigo
de ememénoa ba
HU-UEL serd acionado se houser necessidade Ouranie a resizagdo do programa de exercicios fisoos
{ambulatonal = domiciliar), o ooorréncia de evenios adversos & rara. Mas, caso ocorra, assisiéncia de
emergéncia sevd prestada no ambulabdno {qu= fica poxime ao Pronto Socomo dao HUUEL )L Para os
indrriduos que lario os sxercicios no domiciio, esies S=rio onentados a sempre realizar o programa ra
pres=nga de outra pessoa g sevd fomecida oneriagho o respedo de ocomo idenlificer evenios adversas
importanies, condutas a serem tomodos para reversio do quadro = sobre
DNTO ACICHE 0 SeFVIgD 4 smerpincin oo mumncipo, =8 recessnn
Benslicios:

A, pariic deste projeto, espera-se obier caracteristices findamentais sobre o curso da doenca COVID-19 e 0
g=d mansjo clinico e fisicterapiulico ainda nio chsenadas na pratca clineca em Londrina & regdo. A
obiengis desses dados aunifard na compreensio das resposins a0 ratamenbo & norteara @ efshoracao de
profocales elou esiralégms de endfrenfamenio desta e de outras infegdes respiraitrias graves no futuro.
Finaimerie, considerando os mpacios negalivos nos pacienies com mernacdo prolongada gue evoluem
com déficit fissco funcional imporianie

. Endamefn:  LABESC - Bule 14

Baiern: Cargess Unrsrdilion =~ N
_{f: PR Masitipio:  LOMNORINS
Telefone (43505055 Bomil cpdE ST

Pl i LA i L
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davida a COAVID-18, espera-ge gue os programas de exercicios fisicos, tanlo o ambulaiorsal guanio o
doménidiar, resuliem em beneficios no estado newopsicoicgicn. fisioo &

funcioral dos pacienies. Finaimenles, sspera-ss sncorirar superioeidade ma magniude dos bensfioos dos
exerCicios no grupo ambulatorial, por ser UM programa o superdsso, o g assegura maor goolidade,
por memo do coniroie em relacio § corga & empo de reinamento.

Comentirios v Consideragdes sobro a Posquisa:
Pesguma relevants & de gramde imporiincia para o momenio yenoado.
Consideracdos sobro of Tormos de apreseniacéio obrigataria:

Apreseniou folha de rosio preenchida = assinada, iendo comoe drgéo o Frograma de pos-graduacio em
Ciéncias dn Reabibacio, mo sntanio o projeio foi apreseniado coma projeto mstitucional da docente oom o

partcipacio o envolvimen o de um grande nOmerD de pesqussdorss.

Apreseniou auinriracéo do WU para realimacio da pesquisa

Apreseniou lermo de sgilo & confidencialidoce

Apreseniow TOLE em acordo cam a resolucio.

Apresenind os instrumenios de ooleta de dados: Excals Mospialar de Snsiedade & Depressio (Hosptal
Anuiety Sand Depression Scale « HADS) & & avalacio do estado imcioral serd feta ulilrando-se a splcacio
da escaln da

estads kincional pos-CONVID:19 & data de coleta de dados =313 preasis para mico em 00 S2 03], portanio
m=irospectiva a date de avaliagio.

O prcamania presisio e de BE 1,290,000 & serd fnancado pela propria pesquisadora.

Conclustes ou Pondéncias ¢ Lista de iInadogquagies:

Solicta-s= e=clarscimento das seguimnies pendéncias:

Pendénoa 1) Apresentar declaragio assnada peln pesquisadora de que o proprio anda ndo i=ve nico em
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ANEXO C

Normas de formatacao da Pulmonology Journal

Fator de impacto: 11.7

Instructions for authors

Articles on original research: The text must not exceed 2500 words, excluding
references and tables, and be organized into introduction, methods, results, discussion
and conclusions, with a maximum of 4 tables and/or figures. In the materials and
methods there must be a complete and appropriate reference to the statistical methods

used and the results should be quite sufficiently explicit.

Article structure

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief
heading. Each heading should appear on its own separate line. Subsections should be
used as much as possible when cross-referencing text: refer to the subsection by
heading as opposed to simply 'the text'.

Introduction
State the objectives of the work and provide an adequate background, avoiding a
detailed literature survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent
researcher. Methods that are already published should be summarized, and indicated
by a reference. If quoting directly from a previously published method, use quotation
marks and also cite the source. Any modifications to existing methods should also be
described.

Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is often appropriate. Avoid extensive
citations and discussion of published literature.

Conclusions

The main conclusions of the study may be presented in a short Conclusions section,
which may stand alone or form a subsection of a Discussion or Results and Discussion
section.
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Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae
and equations in appendices should be given separate numbering: Eq. (A.1), Eq. (A.2),
etc.; in a subsequent appendix, Eq. (B.1) and so on. Similarly for tables and figures:
Table A.1; Fig. A1, etc.

Essential title page information

« Title. Concise and informative. Titles are often used in information-retrieval systems.
Avoid abbreviations and formulae where possible.
» Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. You can add
your name between parentheses in your own script behind the English
transliteration. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter
immediately after the author's name and in front of the appropriate address. Provide
the full postal address of each affiliation, including the country name and, if available,
the e-mail address of each author.
» Corresponding author. Clearly indicate who will handle correspondence at all stages
of refereeing and publication, also post-publication. This responsibility includes
answering any future queries about Methodology and Materials. Ensure that the e-mail
address is given and that contact details are kept up to date by the corresponding
author.

* Present/permanent address. If an author has moved since the work described in the
article was done, or was visiting at the time, a 'Present address' (or 'Permanent
address') may be indicated as a footnote to that author's name. The address at which
the author actually did the work must be retained as the main, affiliation address.
Superscript Arabic numerals are used for such footnotes.

Abstract

A concise and factual abstract is required. The abstract should state briefly the purpose
of the research, the principal results and major conclusions. An abstract is often
presented separately from the article, so it must be able to stand alone. For this reason,
References should be avoided, but if essential, then cite the author(s) and year(s).
Also, non-standard or uncommon abbreviations should be avoided, but if essential they
must be defined at their first mention in the abstract itself.

Structured abstract

A structured abstract, by means of appropriate headings, should provide the context
or background for the research and should state its purpose, basic procedures
(selection of study subjects or laboratory animals, observational and analytical
methods), main findings (giving specific effect sizes and their statistical significance, if
possible), and principal conclusions. It should emphasize new and important aspects
of the study or observations.

The headings will consist of: «Introduction and Objectives», «Patients or Materials and
Methods», «Results» and «Conclusions».

Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using British spelling
and avoiding general and plural terms and multiple concepts (avoid, for example, 'and’,
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'of'). Be sparing with abbreviations: only abbreviations firmly established in the field
may be eligible. These keywords will be used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the
first page of the article. Such abbreviations that are unavoidable in the abstract must
be defined at their first mention there, as well as in the footnote. Ensure consistency of
abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the
references and do not, therefore, include them on the title page, as a footnote to the
title or otherwise. List here those individuals who provided help during the research
(e.g., providing language help, writing assistance or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's
requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers
xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and
the United States Institutes of Peace [grant number aaaal.

It is not necessary to include detailed descriptions on the program or type of grants
and awards. When funding is from a block grant or other resources available to a
university, college, or other research institution, submit the name of the institute or
organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of
units (SI). If other units are mentioned, please give their equivalent in Sl.

Math formulae

Please submit math equations as editable text and not as images. Present simple
formulae in line with normal text where possible and use the solidus (/) instead of a
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be
presented in italics. Powers of e are often more conveniently denoted by exp. Number
consecutively any equations that have to be displayed separately from the text (if
referred to explicitly in the text).

Tables

Please submit tables as editable text and not as images. Tables can be placed either
next to the relevant text in the article, or on separate page(s) at the end. Number tables
consecutively in accordance with their appearance in the text and place any table notes
below the table body. Be sparing in the use of tables and ensure that the data
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presented in them do not duplicate results described elsewhere in the article. Please
avoid using vertical rules and shading in table cells.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list
(and vice versa). Any references cited in the abstract must be given in full. Unpublished
results and personal communications are not recommended in the reference list, but
may be mentioned in the text. If these references are included in the reference list they
should follow the standard reference style of the journal and should include a
substitution of the publication date with either 'Unpublished results' or 'Personal
communication'. Citation of a reference as 'in press' implies that the item has been
accepted for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by
online links to the sources cited. In order to allow us to create links to abstracting and
indexing services, such as Scopus, CrossRef and PubMed, please ensure that data
provided in the references are correct. Please note that incorrect surnames,
journal/book titles, publication year and pagination may prevent link creation. When
copying references, please be careful as they may already contain errors. Use of the
DOl is highly encouraged.

A DOl is guaranteed never to change, so you can use it as a permanent link to any
electronic article. An example of a citation using DOI for an article not yet in an issue
is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic
continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal of
Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the
format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last
accessed. Any further information, if known (DOI, author names, dates, reference to a
source publication, etc.), should also be given. Web references can be listed separately
(e.g., after the reference list) under a different heading if desired, or can be included in
the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript
by citing them in your text and including a data reference in your Reference List. Data
references should include the following elements: author name(s), dataset title, data
repository, version (where available), year, and global persistent identifier. Add
[dataset] immediately before the reference so we can properly identify it as a data
reference. This identifier will not appear in your published article.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication,
the formal publication should be used as the reference. If there are preprints that are
central to your work or that cover crucial developments in the topic, but are not yet
formally published, these may be referenced. Preprints should be clearly marked as
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such, for example by including the word preprint, or the name of the preprint server, as
part of the reference. The preprint DOI should also be provided.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and
any citations in the text) to other articles in the same Special Issue.

Supplementary material

Supplementary material such as applications, images and sound clips, can be
published with your article to enhance it. Submitted supplementary items are published
exactly as they are received (Excel or PowerPoint files will appear as such online).
Please submit your material together with the article and supply a concise, descriptive
caption for each supplementary file. If you wish to make changes to supplementary
material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the "Track
Changes' option in Microsoft Office files as these will appear in the published version.



