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pacientes com doenga pulmonar obstrutiva cronica? 2016. 75f. Dissertagao
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RESUMO

INTRODUGCAO: Existem diferentes protocolos do teste sit-to-stand (STS) para
avaliacao da capacidade funcional em pacientes com doenga pulmonar obstrutiva
cronica (DPOC). Entretanto, n&o existem evidéncias sobre qual € o melhor protocolo
a ser utilizado nessa populagdo. OBJETIVOS: Correlacionar cada protocolo do STS
(5-repeticdes [5-rep], 30-segundos [30-seg] e 1-minuto [1-min]) com desfechos
clinicos importantes avaliados em pacientes com DPOC; comparar os trés
protocolos do STS assim como verificar a associagao e a concordancia entre eles;
verificar se os trés protocolos sdo capazes de predizer a capacidade funcional de
exercicio e atividade fisica de vida diaria (AFVD). METODOS: Vinte e trés pacientes
com DPOC (11 homens; VEFq: 53+15%pred) realizaram trés protocolos do teste
STS de forma aleatorizada. Considerando que os desfechos dos protocolos foram
obtidos em unidades de medida diferentes, a velocidade (numero de repeticbes por
segundo [rep/seg]) foi utilizada para a analise dos trés testes. Além disso, os
pacientes foram submetidos as seguintes avaliagdes: Incremental Shuttle Walking
Test (ISWT), Teste de Caminhada de 6 Minutos (TC6min), 4-metre gait speed test
(4MGS), 1-repeticao maxima (1RM) de quadriceps femoral, avaliagdo da atividade
fisica de vida diaria (AFVD) e questionarios de qualidade de vida e estado funcional.
RESULTADOS: O protocolo de 1-min correlacionou-se significativamente com o
TC6min (r=0,40), 4MGS (r=0,64) e AFVD (r=0,47). Para os testes de 5-rep e 30-seg,
as melhores correlagbes obtidas foram com o 4MGS (r=0,54 e r=0,52,
respectivamente). Foi encontrada diferenca na velocidade de execugédo dos trés
protocolos (5-rep: 0,53+0,16 rep/seg; 30-seg: 0,48+0,13rep/seg; 1-min:
0,4510,11rep/seg; P= 0,01), ou seja, entre o STS de 5-rep e 1-min. Apesar dessa
diferenca, eles apresentaram boa concordancia (CCI=0,73 para todos) e houve
moderada associagao entre eles (r=0,68). Foram verificadas maiores mudangas na
saturagao periférica de oxigénio, frequéncia cardiaca, pressao arterial e sintomas de
dispneia e fadiga apds o protocolo de 1-min (P<0,01 para todos). Além disso, os trés
protocolos foram capazes de discriminar pacientes com capacidade de exercicio
baixa e preservada (Area sob a curva [AUC]=0,71). No entanto, isso ndo ocorreu
com a AFVD (AUC<0,67). CONCLUSAO: O teste de 1-min apresenta maior
demanda hemodinédmica, e € o que melhor correlaciona-se com importantes
desfechos clinicos avaliados em pacientes com DPOC. Apesar de ter sido verificada
diferenca na velocidade de execugdo e na resposta fisiolégica entre o STS de 5-rep
e 1-min, ha boa concordancia e correlagao entre os trés diferentes protocolos do
STS. Adicionalmente, todos os protocolos possuiram poder discriminativo para
pacientes com capacidade de exercicio baixa e preservada.

Palavras-chave: Doenca pulmonar obstrutiva cronica. Exercicio. Atividade motora.
Atividades cotidianas. Hemodinamica. Avaliagédo de desempenho.
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ABSTRACT

BACKGROUND: Different protocols of the sit-to-stand test (STS) are available to
assess functional capacity in patients with chronic obstructive pulmonary disease
(COPD). However, it is unclear which is the best protocol to assess this population.
AIMS: To correlate each protocol of the STS (5-repetition [5-rep], 30-second [30-sec]
and 1-minute [1-min]) with important clinical outcomes in patients with COPD; to
compare three STS, as well as to verify their association and agreement; and to
verify whether the three protocols are able to predict functional exercise capacity and
physical activity in daily life (PADL). METHODS: Twenty-three patients with COPD
(11 men; FEV1:53+15%pred) performed three protocols of the STS in a randomized
sequence. Since the outcomes units of measure were different, the speed (number of
repetitions per second [rep/sec]) was used for the analysis of all three tests. Patients
also underwent the following assessments: Incremental Shuttle Walking Test (ISWT),
6-minute walk test (6MWT), 4-metre gait speed test (4MGS), 1-repetition maximum
(1RM) of quadriceps muscle, PADL and questionnaires of health-related quality of life
and functional status. RESULTS: The 1-min presented significant correlations with
the 6BMWT (r=0.40), 4MGS (r=0.64) and PADL (r=0.47). Regarding the 5-rep and 30-
sec test, the best correlation obtained were with the 4MGS (r=0.54 and r=0.52,
respectively). The speed differed among protocols (5-rep:0.53+0.16 rep/sec; 30-sec:
0.48+0.13rep/sec; 1-min: 0.4510.11rep/sec; P= 0.01), i.e. between the 5-rep and 1-
min STS. However, they presented moderate agreement (ICC=0.73 for all) and
correlated well with each other (r=0.68). More marked changes in peripheral oxygen
saturation, heart rate, blood pressure, dyspnea and leg fatigue were observed after
the 1-min protocol (P<0.01 for all). Furthermore, the three protocols were able to
discriminate patients with low and preserved exercise capacity (area under the curve
[AUC]=0.71) but did not predict PADL (AUC=<0.67). CONCLUSION: The 1-min STS
generates higher hemodynamic demands and correlates better with clinical
outcomes in patients with COPD. Although there was difference between the 5-rep
and 1-min protocol in terms of speed performance and physiologic demand, there
was good level of agreement among the STS. In addition, all three protocols
discriminated patients with low and preserved exercise capacity.

Keywords: Pulmonary disease. Chronic obstructive. Exercise test. Motor activity.
Activities of daily living. Hemodynamics. Patient outcome assessment.
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1 INTRODUCAO

A Doencga Pulmonar Obstrutiva Crénica (DPOC) é considerada uma
doencga sistémica que nao pode ser analisada somente pelo seu comprometimento
pulmonar. Os efeitos extrapulmonares s&o diversos, e caracteristicas como a
disfuncdo muscular, alteracbes cardiovasculares e metabdlicas[1] e limitacdo da
capacidade funcional sao potenciais fatores de risco para o prejuizo do estado de
saude a longo prazo[2]. Dentre esses fatores, a limitagdo da capacidade funcional é
uma caracteristica que merece notoriedade nesse cenario. Essa condigdo implica
limitacdo de atividades fisicas basicas diarias[3], tais como vestir-se, banhar-se e
realizar atividades domésticas. Por esse motivo, a sua avaliacdo faz-se necessaria e
€ de extrema importancia[4].

Uma das formas mais comuns e conhecidas de avaliar a capacidade
funcional desses individuos, é por meio do Teste de Caminhada de Seis Minutos
(TC6min)[5, 6]. Esse é um teste valido, reprodutivel e bem descrito na literatura em
pacientes com DPOC[5]. Embora seja um teste simples, a realizagdo do TC6min
requer uma equipe treinada, necessita de espaco (um corredor de pelo menos 30
metros), e demanda tempo (intervalo de no minimo trinta minutos entre dois testes)[5].
Portanto, testes ainda mais simples, como o teste sit-to-stand (STS), tém surgido na
literatura como uma alternativa para obter informacgdes sobre a capacidade funcional
nessa populacdo. O teste STS e o TC6min possuem uma excelente correlagao[7] e
apresentam respostas fisioldgicas similares, corroborando assim o STS como uma
opc¢ao[8].

O teste sit-to-stand € um teste pratico, amplamente utilizado e
primeiramente descrito[9] para avaliar a funcionalidade em idosos saudaveis[10-12].
Os movimentos de sentar e levantar sdo importantes fungdes da vida diaria, e a
incapacidade de realiza-los esta associada a mortalidade, assim como prejuizos na
mobilidade e funcionalidade[13]. Estudos do STS em diversas populagdes como em
condi¢cbes neuroldgicas[14] e ortopédicas[15, 16] tém sido realizados; no entanto,
apenas recentemente estudos tem explorado o tema em profundidade nas doencas
pulmonares crbénicas[17-19]. O teste ¢é considerado valido, reprodutivel,
responsivo[17, 20] e € um preditor de mortalidade em individuos com DPOCI[19].

Uma variedade de estudos descrevem a associacdo do STS e

desfechos clinicos importantes comumente avaliados na DPOC, tais como:
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capacidade de exercicio, dispneia, qualidade de vida, forga muscular periférica, entre
outros[17, 21-25]. Entretanto, esses resultados tém sido observados em protocolos
diversificados[20], como no STS de 5 repetigdes (5-rep), 30 segundos (30-seg) € um
minuto (1-min). O teste de 5-rep considera o tempo (em segundos) gasto para que o
individuo sente-se e levante-se cinco vezes de uma cadeira [17]. Por outro lado, nos
protocolos de 30-seg[21] e 1-min[7], é necessario realizar o mesmo movimento
durante 30 e 60 segundos, respectivamente. Assim, o desfecho avaliado € o numero
de repeticdes obtido nos intervalos de tempo supracitados. Embora haja resultados
consistentes sobre o uso de diversos protocolos do STS como uma ferramenta de
avaliacao funcional em pacientes com DPOC, é possivel observar uma lacuna na
literatura relacionada as diferencas de protocolos nessa populagdo. Por conseguinte,
os objetivos do estudo foram: 1) Correlacionar cada protocolo (5-rep, 30-seg e 1-min)
com desfechos clinicos importantes em pacientes com DPOC, tais como: capacidade
maxima e submaxima de exercicio, forca muscular periférica, atividade fisica de vida
diaria (AFVD), qualidade de vida e estado funcional; 2) Comparar trés protocolos do
STS, assim como verificar a associagao e concordancia entre eles em pacientes com
DPOC; 3) Verificar se os trés protocolos propostos sdo capazes de predizer a
capacidade funcional de exercicio e a AFVD.

A hipodtese inicial para o estudo foi a de que houvesse diferenga na
velocidade dos protocolos, principalmente entre o de 5-rep e 1-min. Além disso,
esperava-se que protocolos mais longos, como o STS de 1 minuto, pudesse ser
discriminativo e portanto, correlacionasse melhor com capacidade funcional, forca
muscular periférica, capacidade maxima de exercicio, qualidade de vida e AFVD do

que protocolos mais curtos como o de 5 repeticdes e 30 segundos.
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2 REVISAO DE LITERATURA — CONTEXTUALIZACAO

2.1 DOENCA PULMONAR OBSTRUTIVA CRONICA

A Doenga Pulmonar Obstrutiva Crénica é definida como uma “doenca
prevenivel e tratavel, caracterizada pela limitacdo persistente ao fluxo aéreo que é
geralmente progressiva e est4 associada ao aumento da resposta inflamatéria crénica
nas vias aéreas e a particulas e gases nocivos nos pulmdes”, segundo a Global
Initiative for Chronic Obstructive Lung Disease. A limitagao ao fluxo aéreo observada
nesses pacientes € causada por alteragdes estruturais (ex. destruigdo do parénquima
pulmonar) e estreitamento de vias aéreas decorrentes da resposta inflamatoria
cronica, induzidas principalmente pelo uso do cigarro e inalagao de gases prejudiciais.
Como consequéncia dessas alteracoes, € possivel verificar o aumento da resisténcia
de vias aéreas, diminuicdo na complacéncia pulmonar, assim como sintomas de
dispneia e tosse produtiva nesses pacientes[26].

De acordo com a Organizagdo Mundial de Saude (OMS),
aproximadamente 65 milhdes de pessoas no mundo possuem o diagndstico de
DPOC, com grau de obstru¢do moderada a grave. Além disso, em 2002, a doenga foi
considerada a quinta maior causa de morte no mundo. Estima-se que mais de trés
milhdes de individuos morreram em 2005 pela doenga, o que corresponde a 5% da
taxa de mortalidade global. No entanto, a perspectiva € a de que daqui a 10 anos, a
porcentagem de ébitos possa aumentar em 30%, caso ndo haja medidas publicas
para evitar a doencga[27].

Embora a DPOC seja considerada uma doenga que acomete o
sistema respiratorio, manifestacbes extrapulmonares e comorbidades podem estar
associadas, causando complicagdes ao curso natural da doenca. Dentre as condi¢cdes
agravantes estdo: a disfungdo muscular, osteoporose, cancer pulmonar, doengas
cardiovasculares, disturbios metabdlicos e nutricionais, ansiedade e depresséaol1, 26].
Desses, indubitavelmente, as alteragcdes cardiovasculares sdo as que estdo mais
relacionadas a morbidade e mortalidade[28]. Esses fatores estdo diretamente
associados ao prognéstico e declinio da qualidade de vida dos pacientes. Além disso,
todas as alteragdes sistémicas geradas pela doenga promovem a intolerédncia ao
exercicio, limitagdo da capacidade funcional, dessaturagao ao esforgo, diminuicdo da

atividade fisica, fraqueza muscular e dispneia[1].
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Sabendo-se da complexidade das manifestagdes apresentadas pela
DPOC, é necessario encontrar estratégias para a melhor forma de avaliagdo e
tratamento. Assim, a terapia deve considerar as alteragdes sistémicas e as
comorbidades, e ndo somente o controle dos sintomas e reducdo de exacerbacodes.
Para isso, além do tratamento farmacoldgico, a reabilitagdo pulmonar pode ser a
melhor alternativa para abranger o amplo espectro de manifestagdes sintomatologicas
da doenca[29].

2.2 DOENCA PULMONAR OBSTRUTIVA CRONICA E CAPACIDADE FUNCIONAL

Pacientes com DPOC apresentam intolerancia ao exercicio, a qual
nao pode ser explicada singularmente pela limitagao ventilatoria[30]. Dentre os fatores
contribuintes, esta a reducao na capacidade funcional de membros inferiores e que
concomitantemente com a fraqueza muscular periférica, contribui para a limitagcao ao
exercicio e desenvolvimento de condi¢gdes incapacitantes da doencga[31]. A reducao
da capacidade funcional de exercicio reflete uma limitagdo nas atividades cotidianas,
tais como banhar-se, realizar compras e atividades domésticas[4, 31].

A capacidade funcional tem importante papel no impacto sobre a
DPOC. Eisner et al. (2011) verificaram em seu estudo que fatores como limitacdo
funcional e o desenvolvimento de limitagdes “nao-respiratorias”, como fraqueza
muscular, reducao da capacidade de exercicio e mobilidade, sdo potenciais fatores de
risco para o desenvolvimento de condi¢gdes incapacitantes apds dois anos de
seguimento. Portanto, a avaliacdo e o tratamento somente relacionados ao aspecto
pulmonar nao sao suficientes para prevenir essa progressao[2]. Assim, a avaliagao
quanti e qualitativa da capacidade funcional em pacientes com DPOC ¢é de extrema
importancia. Uma avaliagcdo adequada ira fornecer informacdes relacionadas a
doenga, o que possibilita um manejo mais efetivo e auxilia os pacientes no
enfrentamento da doenga[4]. A avaliagédo funcional compreende a analise de dados,
objetivos e subjetivos relacionados a doenga no intuito de obter uma descricdo do
estado funcional e das reais condicdes do paciente em realizar atividades de vida
diaria. As indicagbes para que essa avaliagao seja realizada abrangem: determinagao

da causa da alteragdo do estado funcional, verificagdo do grau de limitacao fisica,
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determinacado da terapia adequada e dos riscos pré-operatérios. Embora inUmeras
sejam as opgodes disponiveis para avaliar a condigdo funcional, faz-se necessaria
determinar a mais adequada para contribuir com um tratamento mais efetivo[4].
Dentre as opgdes de avaliagado da capacidade funcional, o TC6min é
0 recurso que avalia de forma objetiva e € amplamente utilizado nessa populagao(5].
O TC6min é um teste valido, reprodutivel e responsivo aos programas de reabilitagdo
pulmonar. Além disso, € considerado importante preditor de mortalidade e
hospitalizagcdes em pacientes com DPOC[5]. No entanto, alguns aspectos técnicos
relacionados ao teste, como o tempo e espaco, além da necessidade de equipe
treinada, dificultam sua ampla utilizacdo na pratica clinica[6]. A praticidade do teste é
comprometida, pois para a sua realizagdo, sao necessarios dois testes com um
intervalo minimo de 30 minutos entre eles, demandando um tempo prolongado. Da
mesma forma, € necessario um corredor de 30 metros para que o teste seja aplicado,
limitando a sua aplicagdo em espagos menores. Embora alguns TC6min com
corredores menores tenham sido propostos, como por exemplo em um corredor de 10
metros, sabe-se que corredores menores podem alterar a interpretacdao do teste[32].
Portanto, novos testes que avaliam a capacidade funcional de membros inferiores dos
individuos com DPOC, como o 4-metre gait speed (4MGS), teste do sit-to-stand e o

teste do degrau, tém surgido como alternativas viaveis na pratica clinica[20].

2.3 TESTE SIT-TO-STAND EM INDIVIDUOS SAUDAVEIS

O teste sit-to-stand (STS) foi primeiramente descrito por Csuka e
McCarty (1985) como um método alternativo para avaliar a forgca muscular de
membros inferiores em idosos saudaveis. O protocolo consistia na realizacdo de 10
repeticbes de movimentos de sentar e levantar o mais rapidamente possivel,
utilizando o tempo como desfecho. Dessa forma, o teste mostrou ser um método
simples, rapido, e reprodutivel de avaliar o constructo proposto em idosos[9]. Apds
esse estudo, outros foram surgindo sequencialmente, para investigar o teste em
profundidade[33, 34].

O STS é considerado um teste pratico que avalia a capacidade
funcional e abrange uma atividade comum no cotidiano: movimentos de sentar e

levantar de uma cadeira. Em idosos saudaveis, a incapacidade de realizagao desse
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movimento basico na vida diaria esta relacionada com institucionaliza¢des, limitacoes
de mobilidade e funcionalidade. Portanto, a avaliacdo do ato de sentar e levantar
torna-se importante e tem sido utilizada como uma das ferramentas para identificagcao
do estado funcional[13].

Varios estudos tém explorado a associagdo do teste STS com
desfechos clinicos importantes em individuos saudaveis, tais como: forca muscular de
membros inferiores[34-37], quedas[11, 38], equilibrio[39] e até mesmo com
incapacidades cognitivas[33]. Essa variedade de estudos inclui diferentes protocolos
do STS, como o teste que utiliza 5 repeticoes[11, 34, 38], 30 segundos[35], e 1
minuto[40]. Além da diversidade de protocolos, alguns aspectos técnicos também
diferem entre si, como a altura da cadeira, velocidade, posicao dos membros
inferiores e do tronco[13]. Sabe-se que a altura da cadeira pode influenciar no
resultado do teste, pois cadeiras mais baixas dificultam a realizagdo do movimento.
Ha um aumento da velocidade angular do tronco, quadril e joelhos ao levantar-se e
maior necessidade de estabilizacdo dos pés[13]. Chorin et al. (2015) demonstraram
que uma diferenca de 19 cm na altura da cadeira aumenta em 12% o tempo
despedido para levantar[41]. Da mesma forma que a altura da cadeira, a velocidade
do teste pode influenciar nos resultados obtidos, visto que ha uma variagao de 60%
na duragcdo do movimento quando realizados de forma auto ritmada e rapida. A
velocidade pode modificar a angulagao da flexdo do quadril, a extensao dos joelhos e
a dorsiflexdo dos tornozelos. Embora alguns autores tenham realizado o STS com
uma velocidade rapida, ou ditada por um metrbnomo ou auto selecionada pelo
individuo, a melhor escolha é a velocidade rapida. Isso ocorre pois uma velocidade
usual fornece dados subjetivos, isto €, o individuo pode ajustar a velocidade para uma
condicdao que seja confortavel enquanto isso nao acontece com a velocidade
rapida[41]. O posicionamento dos pés, do tronco e dos membros superiores também
sdo aspectos importantes na execugao do teste. Quando os pés estdo posicionados
posteriormente a cadeira e o quadril inicia-se em flexdo, o tempo exigido para a
realizagao do movimento € maior[13]. Portanto, a posicao ideal para a realizacdo do
teste € sentado com 90° de flexdo de quadril, joelhos e tornozelos[41]. Quando os
membros superiores estio livres, a propensao dos idosos € utiliza-los para auxiliar no
movimento. Por isso, € necessaria uma padronizagdo da posicdo de membros
superiores para que isso nao ocorra[13]. A melhor opcdo demonstrada por Chorin et

al. (2015) é manté-los cruzados sobre o térax[41].
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Valores de referéncia foram desenvolvidos para o STS a fim de
fornecer uma melhor interpretacdo da capacidade funcional. Os protocolos que
possuem esses valores estabelecidos sdo o de 5 repeticoes, 30 segundos e 1
minuto[10, 40, 42]. Bohannon (2006) encontrou valores de referéncia para a
populagado de idosos saudaveis e determinou um intervalo do tempo gasto para sentar
e levantar em 5 repeticdes de acordo com a idade. Os individuos que excedem o
limite de tempo estabelecido, de 60 a 69 anos (11,4 segundos), de 70 a 79 anos (12,6
segundos) e de 80 a 89 anos (14,8 segundos), podem ser classificados com um
desempenho ruim no teste[10]. No protocolo de 30 segundos, Rikli e Jones (2012),
determinam o numero de repeticbes conforme a idade: 60 a 64 anos (14 a 19
repeticdes), de 65 a 69 anos (12 a 18 repeti¢cdes), de 70 a 74 anos (12 a 17
repeticdes), 75 a 79 anos (11 a 17 repeticdes), de 80 a 84 anos (10 a 15 repeti¢cdes),
de 85 a 89 anos (de 8 a 14 repetigdes) e de 90 a 94 anos (7-12 repeticdes)[42]. Ja no
teste de 1 minuto, Strassmann et al. (2012) propéem uma tabela com o numero de

repeticoes necessarios para os limites de idade[40], como mostra a Figura 1.

Figura 1. Valores de referéncia para o STS de 1 minuto
(Strassmann et al.,2012)[40].

Age group (years) Number of STS repetitions

Men Women

p2.5 p25 p50 p75 pu7.5 p2.5 p25 pS0 p75 pY7.5

20-24 27 41 50 57 72 31 39 47 55 70
25-29 29 40 48 56 74 30 40 47 he 68
30-34 28 40 47 56 72 27 37 45 51 68
35-39 27 38 47 58 72 25 37 42 50 63
404 25 37 45 53 69 26 35 41 48 65
4549 25 35 44 52 70 25 35 41 50 63
50-54 24 35 42 53 67 23 33 39 47 60
55-59 22 33 41 48 63 21 30 36 43 61
60—-64 20 31 37 46 63 20 28 34 40 55
65-69 20 29 35 44 60 19 27 33 40 53
70-74 19 27 32 40 59 17 25 30 36 51

75-79 16 25 30 37 56 13 22 27 30 43
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2.4 TESTE SIT-TO-STAND E DOENGCA PULMONAR OBSTRUTIVA CRONICA

O teste sit-to-stand tem sido melhor explorado na DPOC nos ultimos
anos, sendo que o primeiro estudo comparou e correlacionou o STS realizado durante
um minuto com respostas obtidas no TC6min[7]. Outros estudos mostram que o STS
€ um teste valido[21], reprodutivel e responsivo em pacientes com DPOC, com valor
de Minimum Important Difference (MID) estabelecido em 1,7 segundos para o STS de
5 repeti¢cdes[17].

Algumas vantagens podem ser observadas no STS como uma
ferramenta de avaliagdo em pacientes com DPOC. O teste é considerado rapido, ao
contrario do TC6min e do Incremental Shuttle Walking Test (ISWT), que necessitam
de corredores maiores € um tempo maior; é acessivel, pois necessita somente de
uma cadeira e um crondbmetro e requer pouco espaco, possibilitando a sua pratica em
clinicas e na beira dos leitos de hospitais. A avaliagdo de sentar e levantar também
pode ser utilizado como um acessério de estratificacdo para aqueles que possuem
capacidade de exercicio reduzida[17].

Puhan et al. (2013) demonstraram que o STS de 1 minuto € um
importante preditor de mortalidade em pacientes com DPOC (AUC=0,78), com valores
melhores que o indice de massa corporal (AUC=0,52), VEF; (AUC=0,61), dispneia
(AUC=0,63) e forca muscular (AUC=0,62). Para complementar o valor prognéstico do
STS, o numero de repeticdes obtido no teste foi inserido no indice Body mass index,
airflow, Obstruction, Dyspnea and Exercise capacity (BODE) no lugar do TC6min, e o
valor discriminativo permaneceu excelente [19]. Essa semelhanga no valor
discriminativo do STS de 1 minuto e do TC6min pode ser explicada pelo fato de
ambos os testes possuirem aspectos similares que compde a capacidade de
exercicio [19], como a interagdo do sistema respiratério, cardiovascular e muscular
[43].

Além de ser um preditor de mortalidade, o STS associa-se com outras
variaveis comumente avaliadas na DPOC, como: capacidade de exercicio[7, 17],
forca muscular periférica[17, 21, 22], qualidade de vida[17], mobilidade[24] e
AFVD[25]. Adicionalmente, é possivel verificar que pacientes com DPOC possuem
maior déficit de controle postural para a execugao do teste, em relagao a individuos

saudaveis. Esse dado foi confirmado por Janssens et al. (2014) que compararam dois



20

grupos (DPOC vs idosos saudaveis) enquanto realizavam o movimento de sentar e
levantar da cadeira durante 5 repeti¢coes, posicionada em cima de uma plataforma de
forca. Os individuos com DPOC demandaram maior tempo para realizar o teste em
comparagao aos idosos, o que foi explicado pelo maior tempo na posi¢ao em pé e em
pé para sentado, fases essas que requerem maior controle postural[18].

Assim como em estudos com idosos saudaveis, existe uma variedade
de protocolos propostos para avaliagdo da capacidade funcional em individuos com
DPOC. Os protocolos descritos na literatura sdo: sentar e levantar da cadeira
utilizando 5 repeti¢cdes, ou durante 30 segundos, 1 minuto e 2 minutos[20]. Os testes
mais utilizados internacionalmente sado o de 5 repeti¢cdes, 30 segundos e 1 minuto e
em apenas 2 estudos brasileiros foram utilizados o protocolo de 2 minutos[20].
Somente um estudo foi encontrado com um protocolo diferente dos demais, descrito
por Aguilaniu et al. e denominado “3-minute chair rise test”. Nesse protocolo o
avaliador dita um ritmo durante o primeiro minuto, e nos dois minutos seguintes, o
individuo realiza o teste para perfazer o maior numero de repeti¢cdes[8]. Existem
também diferengas técnicas em relagao a altura da cadeira, no entanto, somente no
estudo de Janssens et al. (2014) a altura da cadeira foi ajustada para manter 90° de
flexdo de quadril, joelhos e tornozelos[18].

A avaliacdo funcional pelo STS é de extrema importancia, visto que
essa atividade de sentar e levantar faz parte do cotidiano de muitos individuos. O
teste tem se mostrado pratico e simples, capaz de refletir a capacidade funcional de
pacientes com DPOC, embora haja diferengas metodoldgicas. Portanto, € necessario
conhecer as diferengas existentes entre os trés STS mais comumente utilizados e
verificar qual teste possui melhor relagdo com aspectos como forca muscular,
capacidade de exercicio, qualidade de vida e AFVD e, assim, fazer a escolha do
protocolo que melhor auxilie na investigacdo de comprometimentos funcionais nessa

populacéao.
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Abstract:

BACKGROUND: Different protocols of the sit-to-stand test (STS) are available to
assess functional capacity in patients with COPD. AIMS: To correlate each protocol of
the STS (5-repetition [5-rep_STS], 30-second [30-sec_STS] and 1-minute [1-
min_STS]) with clinical outcomes in patients with COPD; to compare three protocols of
the STS as well as to verify their association and agreement; to verify whether the
three protocols are able to predict functional exercise capacity and physical activity in
daily life (PADL). METHODS: Twenty-three patients with COPD (11 men;
FEV1:53115%pred) performed three protocols of the STS. Patients also underwent
the following assessments: Incremental Shuttle Walking Test, 6-minute walk test
(6MWT), 4-metre gait speed test (4MGS), 1-repetition maximum of quadriceps muscle,
assessment of PADL and questionnaires of health-related quality of life and functional
status. RESULTS: The 1-min_STS presented significant correlations with 6MWT (r=
0.40), 4MGS (r= 0.64) and PADL (0.40=<r < 0.52) and the 5-rep_STS and 30-sec_STS
were associated with 4MGS (r= 0.54 and r= 0.52, respectively). The speed differed
between 5-rep_STS and 1-min_STS protocols (5-rep_STS: 0.53+ 0.16 rep/sec; 30-
sec_STS: 0.48% 0.13rep/sec; 1-min_STS: 0.45% 0.11rep/sec; P= .01). However, they
presented good agreement (ICC= 0.73 for all) and correlated well with each other (r=
0.68 for all). More marked changes in peripheral oxygen saturation, heart rate, blood
pressure, dyspnea and leg fatigue were found after the 1-min_STS protocol (P< .01 for
all). Furthermore, the three protocols were equally able to discriminate patients with
low and preserved exercise capacity. CONCLUSION: The 1-min_STS generates
higher hemodynamic demands and correlates better with clinical outcomes in patients

with COPD. Despite the difference in speed performance and physiologic demand
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between the 5-rep_STS and 1-min_STS there is good level of agreement among the
three different protocols. In addition, all three tests were able to discriminate patients

with low and preserved exercise capacity.

KEY WORDS: pulmonary disease, chronic obstructive; exercise test; motor activity;

activities of daily living; hemodynamics; patient outcome assessment.
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Introduction

It is well known that chronic obstructive pulmonary disease (COPD) is outlined as a
systemic disease and not only by pulmonary impairment. The extra-pulmonary effects,
such as muscle dysfunction, cardiovascular and metabolic disorders' and decreased
functional capacity are potential risk factors for health status decline over time?.
Concerning these factors, the marked impairment observed in subjects with COPD is
the functional capacity limitation. This condition implies in constrains for basic physical
actions®. For this reason, assessment of functional capacity is extremely important and
necessary®.

One of the most common and reliable tools to assess functional capacity in patients
with COPD is the six-minute walk test (BMWT)® °. Although it is considered a simple
test, it requires space, time and trained staff°. To overcome these barriers, recent
studies have suggested the use of the sit-to-stand test (STS) as an alternative in this
population. The STS and the BMWT correlate well with each other” and present similar
responses such as hemodynamic and symptoms, supporting the STS as an option®.
The STS is a simple and practical test, widely adopted to evaluate functionality in

9-11

community-dwelling elderly”™ . The movement of standing up and sitting down are

important functions of daily life and the inability to perform these basic skills is

t12

associated with mortality, functioning and mobility impairment <. The application of the

14.15 conditions has

STS in different populations such as in neurologic13 and orthopedic
been largely investigated; conversely, in COPD, only recent studies have explored the
test in depth'®'. Among the available information, it is known that the test is

considered valid, reliable, responsive16 and it is a predictor of mortality in patients with

COPD",



26

Additionally, many studies describe the relationship between the STS and commonly
measured outcomes in subjects with COPD, such as exercise capacity, dyspnea,
health-related questionnaires and muscle strength, amongst others'®'92%, However,
these results were observed in a variety of protocols (i.e. 5-repetition [5-rep_STS], 30-
second [30-sec_STS] and 1-minute [1-min_STS])** and it is unknown which is the best
protocol to assess this population. Therefore, the aims of this study were: 1) to verify
which is the best protocol concerning the correlation of each test (5-rep_STS, 30-
sec_STS and 1-min_STS), with important clinical outcomes in subjects with COPD
such as maximal and functional exercise capacity, peripheral muscle strength,
physical activity in daily life (PADL) and questionnaires of health-related quality of life
and functional status; 2) to compare three protocols of the STS as well as to verify
their association and agreement in patients with COPD; 3) to verify whether the three
protocols are able to predict functional exercise capacity and PADL. The initial
hypothesis was that there was difference among protocols, mainly between the 5-
rep_STS and 1-min_STS. Furthermore, it was hypothesized that longer lasting tests,
such as the 1-min_STS could be a more discriminative test and therefore, would be
better correlated to functional capacity, muscle strength, maximal exercise capacity,

health-related questionnaires and PADL.

Methods

Study Design
This is a cross-sectional and observational study conducted from January 2014 to May
2015 at the Laboratory of Research in Respiratory Physiotherapy of State University of

Londrina (UEL), Brazil. All subjects with COPD underwent the following assessments:
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lung function, maximal and functional exercise capacity, peripheral muscle strength,
PADL and health-related quality of life and functional status questionnaires. Individuals
were also submitted to three different protocols of the STS (5-rep_STS, 30-sec_STS
and 1-min_STS) in a randomized sequence. The study was approved by the ethics
committee of the State University of Londrina, Brazil (080/2014) and all patients signed

a written informed consent.

Participants

The inclusion criteria of this study were: subjects with diagnosis of COPD according to
the Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria®®, clinical
stability (absence of exacerbations within the previous 3 months) and no participation
in regular rehabilitation or physical exercise programs in the last year.

Participants were excluded if they had any severe comorbidity that could impair
performance in the tests such as severe cardiovascular, orthopedic or neuromuscular

conditions; or in case they, for any reason, did not complete all the assessments.

Sit-to-stand test protocols

Three protocols of STS (5-rep_STS, 30-sec_STS and 1-min_STS) have been chosen
in order to make comparisons among tests. The reason for choosing them was that
these three protocols are the most usually described in the literature in patients with
COPD?. All three tests were performed in an armless chair with a height of 46 cm;
subjects were instructed to fold their arms across their chest and perform the
movement of stand up and sit down as fast as possible. According to the protocol of

|.16

Jones et al. >, in the 5-rep test, patients performed five movements of standing up and

sitting down as fast as they could and the stopwatch was used to measure the time
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spent in the activity. On the other hand, in the protocol of 30 seconds and 1 minute,
patients were instructed to sit down and stand up as many times as possible within 30
seconds'® and one minute’, respectively; and the number of repetitions was recorded.
Moreover, since the outcomes of these three protocols were different (time and
number of repetitions), the speed (number of repetitions per second) was considered
in the analysis. Heart rate (HR), oxygen saturation (SpO.), blood pressure (BP) and
symptoms of dyspnea and fatigue (rated by the Modified Borg Scale®) were measured
before and after each test. The order of the tests was randomized and the rest period
between them was empirically standardized. After the 5-rep_STS test, there was at
least five minutes of interval; after the 30-sec_STS protocol, at least, 15 minutes; and

after the 1-min_STS, at least 30 minutes of rest.

Assessments

Lung function was assessed by spirometry using a portable spirometer (Spiropalm®;
COSMED, Italy). The test was performed according to the American Thoracic
Society/European Respiratory Society (ATS/ERS) statement?’ and the predicted
values were calculated using a specific equation for the Brazilian population?.

Maximal and functional exercise capacity were assessed by the Incremental Shuttle
Walking Test (ISWT) and 6MWT, respectively. The ISWT and the 6MWT were
performed following the ERS/ATS technical standard of field walking tests in chronic
respiratory disease®, and reference values described for Brazilians were used for each
test®® *. Oxygen supplementation was provided when necessary. Patients were
separated into two groups according to the percentage of predicted value of the six-
minute walk distance (6MWD): low and preserved exercise capacity group. The ones

who had less than 82% of predicted distance®! were classified as having low exercise
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capacity, and those above this threshold were considered with preserved
performance. Functional capacity was also evaluated by the 4-metre gait speed test
(4-MGS), in which patients were instructed to walk at their own pace, with a self-
selected speed, in a 4-meter corridor®2. Two tests without rest were performed and the
fastest one was considered.

Quadriceps muscle strength was assessed by the one-repetition maximum (1RM) test
in a multi-gym equipment (CRW 1000, Brazil). The test was performed according to
the Procedures Recommendations for Accurate Assessment of Muscular Strength and
Power guideline®.

Two activity monitors assessed PADL: the DynaPort Activity Monitor (DAM)
(McRoberts BV, The Hague, the Netherlands) and the multisensor SenseWear
Armband (SWA) (BodyMedia Inc., Pittsburgh, PA, USA). The main variables obtained
by these devices were: time spent walking, standing, sitting, lying and locomotion per
day (assessed by the DAM); total energy expenditure and time spent in sedentary,
moderate, intense and very intense activities (assessed by the SWA). Patients were
instructed to wear both devices during one week, for 12 hours per day, and the mean
of the seven days was considered. For statistical analysis, patients were separated
into two groups: active and inactive according to the American College of Sports and
Medicine (ACSM) recommendations®. The active and inactive groups performed
respectively above or below 30 minutes per day of physical activity at least at
moderate intensity. In order to classify moderate intensity of physical activity, the
metabolic equivalents (METs) threshold was considered, according to the ACSM (4.0
to 5.9 METs for patients with 40-64 years old and 3.2 to 4.7 METs for subjects older

than 65 years old)**.
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Health-related quality of life was assessed by the St. George's Respiratory
Questionnaire (SGRQ)* and self-reported functional status by the Pulmonary

Functional Status and Dyspnea Questionnaire modified version (PFSDQ-M),

Statistical Analyses

All analyses were performed using the statistics software packages SPSS version 20.0
(Statistical Package for the Social Sciences Inc., Chicago, lllinois, USA), GraphPad
Prism 6.0 (GraphPad Software Inc., San Diego, California, USA) and Medcalc version
15.8 (MedCalc Software, Ostend, Belgium). The normality of continuous variables was
checked by the Shapiro-Wilk test and described as mean = SD or median [IQR].
Correlations between the STS test and clinical outcomes were obtained using the
Pearson or Spearman correlation coefficients. Comparisons amongst three protocols
of STS test and variables measured before and after each test were analyzed by
repeated measures ANOVA or Friedman test followed by the Tukey or Dunn’s post-
hoc tests, respectively. Likewise, the differences of HR, SpO,, BP and scores of
dyspnea and fatigue before and after each test were assessed by the Students’ t-test
or the Wilcoxon test. To analyze agreement between protocols, the intraclass

%7 were used. P< .05 was set as

correlation coefficient (ICC) and Bland & Altman plo
statistically significant.

The Receiver Operating Characteristic (ROC curve) analysis® was used in order to
show the ability of each STS protocol to discriminate patients with low or preserved
functional exercise capacity (6MWT) and as physically inactive or active in terms of

PADL. The comparisons of areas under the ROC curve (AUC) were performed by the

Hanley & McNeil method®®.
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The sample size calculation was performed with the GPower 3.1.3 software (Franz
Faul, Universitat Kiel, Germany) considering the study of Ozalevli et al.” Taking into
account a correlation between the 6MWT and the 1-min_STS test of -0.75, alpha value
of 0.01, power of 90% and 20% of loss during the evaluation period, the number of

subjects for this study was 23 patients.

Results

Twenty-nine patients with COPD took part in the study; however, six subjects were
excluded due to the following reasons: two patients for vascular and orthopedic
limitations, one had an exacerbation during the assessment period, one did not
complete all the assessments for personal reason and two patients died during this
period. Thus, data from 23 patients were available for analyses and their
characteristics are described in Table 1. Overall, majority of the sample was
composed by patients with moderate degree of airflow obstruction and was classified
as GOLD Il. Subjects walked 476+63 m in the 6MWT and nine (39%) patients used

oxygen supplementation during the test.

Association of STS protocols with clinical outcomes

Table 2 presents the correlations found between the three protocols of the STS and
clinical outcomes such as functional exercise capacity, functional status and PADL. A
significant association was found between the 5-rep_STS and functional capacity
evaluated by the 4-MGS. The 30-sec_STS protocol was also correlated with the 4-
MGS. Some variables of PADL measured by the DAM, such as walking and

locomotion were also associated with this protocol (Table 2).



32

Many other variables such as 6MWT, activity score of the PFSDQ-M questionnaire,
physical activity duration (PAD) and standing position were associated with the 1-
min_STS; as well as the 4-MGS, walking and locomotion variables. The values of
correlation of this protocol and the 4-MGS and PADL outcomes were higher than for
the other two STS tests (Table 2).

None of the other assessed outcomes such as lung function, ISWT, SGRQ and
quadriceps strength were associated with the 5-rep STS, 30-sec_STS and 1-

min_STS protocols (P> .05).

Comparisons among protocols

The speed (number of repetitions per second) of the three STS protocols was different
(5-rep_STS: 0.53% 0.16 rep/s vs 30-sec_STS: 0.48+ 0.13 rep/s vs 1-min_STS: 0.45+
0.11 rep/s; P= .01) (Figure 1). The post-hoc analysis showed difference between the
5-rep_STS and 1-min_STS, thus patients performed the 5-rep _STS protocol faster
than in the 1-min_STS (P=.01).

Patients started all the tests with similar SpO,, HR, systolic and diastolic BP.
Moreover, there were no differences on symptoms of dyspnea and fatigue measured
before each protocol (Table 3).

The comparisons of the changes in oxygen saturation, hemodynamic and symptom
variables, described in Table 4, differed among protocols, except for the diastolic BP.
The 1-min_STS protocol had a greater variation of SpO,, HR, systolic BP and
symptoms of dyspnea and fatigue when compared to the 5-rep_STS. Differences were
also found between the delta of SpO,, HR and symptoms of fatigue between the 1-

min_STS and 30-sec_STS protocols. Finally, the 30-sec_STS presented higher



33

changes in terms of HR, systolic BP and symptoms of dyspnea when compared to the
5-rep_STS protocol (Table 4).

In addition to the aforementioned analysis, Table 5 shows the differences between
oxygen saturation, hemodynamic and symptom variables measured before and after
each protocol. In the 5-rep_STS, the final HR, systolic BP and symptoms of dyspnea
were higher than at the beginning of the test. The protocol of 30-sec_STS and 1-
min_STS showed significant desaturation, and increase in HR, systolic BP and
symptoms of dyspnea and fatigue. The diastolic BP significantly increased in the 1-

min_STS and did not present changes in the 30-sec_STS protocol.

Correlation and agreement among protocols

The 5-rep_STS, 30-sec_STS and 1-min_STS had a significant correlation with each
other, with r values higher than 0.68 (Table 2). Additionally, they showed a good
agreement pairwise (ICC: 5-rep_STS and 30-sec_STS of 0.85 [95% CI 0.61-0.93; P<
.0001]; 5-rep_STS and 1-min_STS of 0.73 [95% CI 0.22- 0.89; P< .0001]; 30-
sec_STS and 1-min_STS of 0.77 [95% CI 0.46- 0.90; P< .0001]), illustrated by the

Bland & Altman plot (Figure 2).

Sit-to-stand test to predict functional exercise capacity and physical activity in
daily life

Concerning functional exercise capacity assessed by the 6MWT, fifteen (65%)
patients were considered as having preserved capacity and eight (35%) subjects with
the predicted distance lower than 82%. The AUC calculated for the three protocols had
discriminative values for poor and preserved exercise capacity: 0.71 (5-rep_STS),

0.85 (30-sec_STS) and 0.82 (1-min_STS). Subsequently, the comparison of AUCs
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(Figure 3) did not present any difference (difference between areas: 5-rep_STS vs 30-
sec_STS: 0.14, P= .11; 5-rep_STS vs 1-min_STS: 0.11, P= .13; 30-sec_STS vs 1-
min_STS: 0.02, P=.73).

An analysis regarding PADL showed that 11 (48%) patients were classified as active
and 12 (52%) as inactive. The 5-rep_STS had an AUC of 0.67, the 30-sec_STS of
0.65 and the 1-min_STS of 0.57, which did not allow discriminating active and inactive
subjects. There were no differences between these AUCs (Figure 3) and the values of
the differences between areas were: 0.02 for the 5-rep_STS vs 30-sec_STS (P= .79),
0.10 for the 5-rep_STS vs 1-min_STS (P= .22) and 0.08 for the 30-sec_STS vs 1-

min_STS (P= .42).

Discussion

This study showed which is the best STS protocol concerning the strongest correlation
of each protocol (5-rep_STS, 30-sec_STS and 1-min_STS) with important clinical
outcomes in patients with COPD. All three protocols exhibited associations with
functional capacity measured by the 4-MGS. The 30-sec_STS protocol correlated with
PADL and the 1-min_STS was associated with the 6MWT, PFSDQ-M questionnaire
and PADL. Additionally, there is difference among the three STS protocols in patients
with COPD. This difference appears between the 5-rep STS and 1-min_STS protocal,
in which patients stood-up and sat-down faster in the 5-rep_STS than in the 1-
min_STS protocol. The comparison among deltas of oxygen saturation, cardiovascular
and symptom variables revealed that the STS performed within one minute was more
stressful, excepted for the diastolic BP. Furthermore, there was more desaturation,

and increment of HR, systolic and diastolic BP and symptoms of dyspnea and fatigue
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at the end of the 1-min_STS test. In spite of these differences, the three protocols
correlated well with each other and had a good agreement. Moreover, the three
protocols were able to discriminate patients with low and preserved exercise capacity
in the BMWT with AUC > 0.71, however, this was not the case for PADL. None of the
three STS protocols were able to adequately predict patients classified as active an
inactive.

The STS test was firstly described by Csuka and McCarty*°, in which the protocol of
ten repetitions was used. It was considered an inexpensive, simple, rapid and
reproducible test to assess lower limb muscle strength in healthy subjects. After this
study, many other protocols of the STS were risen to test functional capacity of lower
limbs in a variety of populations, including patients with COPD. A large number of
protocols are available and the present study is the first to describe the differences
among them in this population. Indeed, we observed that patients in the present study
completed the 5-rep_STS faster than in the 1-min_STS. This fact might have occurred
due to an increase of symptoms during the 1-min_STS test compared to the 5-
rep_STS protocol (Table 4), resulting in lower performance. Similar results are
demonstrated in the gait speed test, in which healthy elderly had a higher value of
speed in shorter distances (comparison of 5 m and 10 m)‘”. Moreover, the 1-min_STS
test presented a higher oxygen desaturation, hemodynamic and symptom demands in
comparison to the other two tests (Table 4 and 5). It is reasonable that the longest test
(1-min_STS) demanded higher physical effort. Despite this difference, the three STS
protocols had moderate association (r= 0.68) and good agreement (ICC= 0.73) among
them.

All three protocols were associated with the 4-MGS, which is also considered a

functional test®*. This result was expected, since both tests have the purpose to
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assess lower limb function with movements usually adopted in daily life. Ozalevli et al.
showed that the STS correlated with the score of the physical function domain
(consisted of daily walking activities) of the Nottingham Health Profile Survey
questionnaire in patients with COPD’. Likewise, Whitney et al. verified moderate
correlation between the 5-rep STS and Dynamic Gait Index in subjects with balance
disorders*?. Other important correlation found in the present study was between PADL
and the 30-min_STS protocol, as well as with the 1-min_STS protocol. The 1-min_STS
had better association with PADL in COPD, similarly to the study by Van Gestel et al?®,
in which they showed correlation between the 1-min_STS and objectively measured
physical activity?®>. Indeed, this association could be explained because motion
sensors devices (i.e. accelerometers) are reliable to provide kinetic and kinematic data
from the STS in elderly***°. Only the 1-min_STS correlated with other variables such
as the 6MWT and the activity score of the PFSDQ-M questionnaire. There is some
evidence in the literature suggesting the STS as an option to the 6MWT to measure
functional capacity” . Both tests have good correlation and the advantage of the STS
is that it causes less hemodynamic stress to patients with COPD’. Moreover, the
functional status obtained by the PFSDQ-M questionnaire was significantly associated
with the 1-min_STS test. This finding reinforces the STS as a tool to assess functional
condition.

Lower limb strength is a meaningful factor that could potentially limit the ability of
standing up and sitting down from a chair in elderly*®. Even though many studies in the
literature have shown correlation between the STS and quadriceps muscle strength,
both in healthy***' and COPD'®"%?? in this study we did not find any correlation
between these variables. One plausible explanation for this could be related to the

limitation of the assessment method for muscle force used in the present study (i.e.,
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the 1RM). The use of a more accurate tool to assess muscle strength, for instance,
dynamometry, could have led to different findings. The absence of association
between STS and quadriceps muscle strength could also be explained by the
requirement of other abilities in daily life rather than muscle force, such as postural
and balance control'” *?, hip and ankle motion®.

In a discriminative analysis, patients with COPD with low and preserved exercise
capacity according to the 6MWT were adequately identified by the proposed STS
protocols. All three tests showed similar AUC meaning that they have similarity to
predict exercise capacity. Similar results were found in the study by Jones et al., in
which the STS was considered a stratification tool to identify impaired walking capacity
obtained by the ISWT (AUC= 0.82)®. On the other hand, none of the tests was able to
predict active and inactive patients. This finding resembles the study of Van Gestel et
al., which the STS was also not able to predict inactive lifestyle in COPD (AUC=
0.31)%. This result was expected since there was no correlation with the STS and
physical activity duration variable in this study. Additionally, considering the STS as a
functional capacity test, Pitta et al. showed that tests such as 6MWT might predict
activities in daily life better than single variables of physical functioning®.

Although many protocols of the STS are available in the literature, choosing one of the
three most broadly used in patients with COPD is important to evaluate lower limb
function. Hence, this study suggests that the 1-min_STS protocol of STS could be
better to evaluate functional capacity in this population, since it had better correlations
with important clinical outcomes. Albeit the time spent performing the 1-min_STS
protocol is longer than the other two protocols, it still remains a quick, practical and

useful test in clinical settings.
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Limitations

Firstly, although it is known that the chair height can influence the performance of the
STS>*% this study could not ensure that patients were positioned to have exactly 90
degrees of hip and knee flexion in the chair. However, we standardized the same chair
of 46 cm height to all the patients, similarly to the majority of previous studies'® '8 21,
Additionally, we believe this limitation did not negatively affect the study results, since
in our daily life, the chair height is standardized to the overall population and it is not
possible to adjust the chair individually?*.

Secondly, the three protocols of the STS were performed in a randomized sequence
and resting time after each test was empirically determined. Even though this study did
not analyze this recovery time in depth, this period between the tests appeared to be
adequate, since there were no differences among SpO,, HR, systolic and diastolic BP,
and symptoms of dyspnea and fatigue recorded before each test (Table 3).

Finally, there was no patient classified as GOLD | in the present sample. The lack of

subjects classified in the mild stage of COPD and the average FEV4 as well, restricts

these results to patients with moderate to severe degree of airflow obstruction.

Conclusion

In summary, the 1-min_STS seems to be the best protocol to evaluate patients with
COPD, since it was better associated with important clinical outcomes such as
functional exercise capacity, functional status and PADL; and it generates higher
hemodynamic demands than the other studied tests. The 5-rep_STS and 1-min_STS
protocols were significantly different in terms of speed performance and physiologic

demand; however, they were correlated and had a good level of agreement.
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Furthermore, all of the three protocols were able to identify patients with low and
preserved exercise capacity, nevertheless, they could not discriminate subjects

classified as active and inactive in daily life.
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Figure 1. Comparison of the speed among the 5-repetition STS, 30-second STS and I-minute STS
protocols of the sit-to-stand test. *P=.01. STS: sit-to-stand; rep/s: repetitions per second; 5-rep: 5-repetition;
30-sec: 30-seconds; 1-min: 1-minute.
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Figure 2. Bland & Altman plots of the difference between two STS protocols plotted against the mean value
of the two STS (5-rep STS vs 30-sec STS [A]; 5-rep STS vs I-min_STS [B] and 30-sec_STS vs 1-
min_STS [C]). ICC values: P<.0001 for all.
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Figure 3. Comparison among the areas under the curve (AUC) of the 5-repetion STS, 30-second STS and

I-minute_STS protocols in patients with (A) low and preserved exercise capacity in the 6MWT and in
patients classified as (B) active and inactive regarding PADL.
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TABELA 1

Table 1. Characteristics of the patients with COPD.

n=23
Gender (M/F) 11/12
Age (years) 68+8
BMI (kg.m™) 26+5
VEF, (L) 1.31£0.43
VEF, (%predicted) 53+15
FEV|/FVC (%) 55+11
GOLD (I/III/IV) 16/6/1
S-rep STS (sec) 10£3
30-sec_STS (repetitions) 1443
I-min_STS (repetitions) 27+6
6MWT (m) 476+63
6MWT (%predicted) 90+14
ISWT (m) 448+102
ISWT (%predicted) 77+26
1-RM Quadriceps (kg) 16+7
4-MGS test (m/s) 1.42+0.27
SGRQ total score 38 [22-42]
PFSDQ-M dyspnea score 6 [2-13]
PFSDQ-M fatigue score 51[0.75-10]
PFSDQ-M activity score 510.75-9]
PAL index 1.47+£0.11
TEE (kcal) 2029+395
PAD > moderate intensity (min) 48 [18-138]

Data expressed as absolute frequency, mean+SD or median [IQR]. M:male; F:female;
BMI:body mass index; FEV:forced expiratory volume in the first second; FVC: forced
vital capacity; GOLD: Global Initiative for Chronic Lung Disease; S-rep STS: 5-
repetition sit-to-stand test; 30-sec_STS: 30-second sit-to-stand test; 1-min_STS: 1-minute
sit-to-stand test; 6OMWT: six-minute walk test; ISWT: incremental shuttle walking test; 1-
RM: one-repetition maximum; 4MGS: four-metre gait speed; SGRQ: St” George’s
Respiratory Questionnaire; PFSDQ-M: Modified Pulmonary Functional Status and
Dyspnea Questionnaire; PAL: physical activity level index; TEE: total energy
expenditure; PAD: physical activity duration.
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TABELA 2

Table 2. Correlations between the 5-rep STS, 30-sec STS and 1-min STS protocol of the STS and
clinical variables in patients with COPD.

S-rep_STS (rep/s) 30-sec_STS (rep/s) 1-min_STS (rep/s)

r P r P r P
S-repetition_STS (rep/sec) NA NA 0.71 .0001* 0.71 .0001*
30-second_STS (rep/sec) 0.71 .0001* NA NA 0.68 .0003*
I-minute_STS (rep/sec) 0.71 .0001* 0.68 .0003* NA NA
6MWT (m) 0.16 46 0.26 21 0.40 .05%*
4AMGS test (m/s) 0.54 .009%* 0.52 01* 0.64 .001*
PFSDQ-M activity score 0.38 .08 0.04 .85 0.43 .04%*
PAL index 0.33 A3 0.30 .30 0.48 02%*
Walking (min) 0.19 37 0.46 02%* 0.40 .05%*
Standing (min) 0.35 .10 0.17 42 0.49 01*
Locomotion (min) 0.37 .08 0.48 .02%* 0.52 01%*

* Statistical significant correlations; r: Pearson or Spearman correlation coefficient value. STS: sit-to-stand test; 5-rep: 5-
repetition; 30sec: 30-second; 1-min:1-minute; 6MWT: six-minute walk test; 4MGS: 4-metre gait speed; PFSDQ-M: Modified
Pulmonary Functional Status and Dyspnea Questionnaire; PAL: physical activity level index; NA: not applicable.
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TABELA 3

Table 3. Comparisons of oxygen saturation, cardiovascular and symptoms variables measured
before each STS protocols.

S-rep STS 30-sec STS 1-min_STS P
SpO, (%) 96 [92-97] 96 [93-98] 95 [94-97] 29
HR (bpm) 87+13 86+12 86+12 .39
Systolic BP (mmHg) 120 [110-140] 120 [110-130] 130 [120-140] .28
Diastolic BP (mmHg) 80 [70-90] 80 [70-90] 80 [80-90] .96
Dyspnea 0[0-1] 0[0-1] 00-2] .08
Fatigue 0[0-2] 0[0-0.5] 0[0-0.5] .30

Data expressed as mean =£SD and median [IQR]. STS: sit-to-stand test; 5-rep: 5-repetition; 30sec: 30-second;
I-min: 1-minute; SpO,: pulsed oxygen saturation; HR: heart rate; bpm: beats per minute; BP: blood pressure;
Dyspnea: score according to Borg scale; Fatigue: score according to Borg scale.
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Table 4. Comparisons of the changes on oxygen saturation, cardiovascular and symptoms of

each STS protocol.
S-rep_STS 30-sec_STS I-min_STS P
A SpO, (%) -1£2 -1£2 3447 .0042
A HR (bpm) 7£7" 16£10" 22+13" <.0001
A Systolic BP (mmHg) 0[0-10]" 20 [0-30]° 30 [10-40]" <.0001
A Diastolic BP (mmHg) 0 [0-10] 0 [0-0] 0 [0-10] NS
A dyspnea 0[0-0.5]" 1[0.5-2]" 2.5[1-3]" <.0001
A fatigue 0 [0-0.5] 0.5 [0-2] 2[1-3]°F <.0001

Data expressed as mean =SD and median [IQR]. STS: sit-to-stand test; 5-rep: 5-repetition; 30sec: 30-second;
I-min: 1-minute; SpO,: pulsed oxygen saturation; HR: heart rate; bpm: beats per minute; BP: blood pressure;
Dyspnea: score according to Borg scale; Fatigue: score according to Borg scale.

* P<.05 versus 5-repetion STS
1 P<.05 versus 30-second STS
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TABELA 5

Table 5. Comparisons of oxygen saturation, hemodynamic and symptom variables measured pre and post
each STS protocol.

S-rep STS 30-sec STS I-min_STS
pre post P pre post P pre post P
SpO, (%) 9543 94+2 12 95+2 9443 .01 95+2 9145 <.0001
HR (bpm) 87+13 9513 <.0001 86+£12 102+£13  <.0001 86+12 109+17 <.0001
Systolic BP 120 130 120 140 130 150
(mmHg) [110-140] [120-140] .003 [110-130] [130-150] <.0001 [120-140] [140-180] <.0001
Diastolic 80 90 80 80 80 90

BP (mmHg) [70-90] [80-90] A1 [70-90] [70-90] .88 [80-90] [80-100] .007

Dyspnea 0[0-1] 0[0-2] .03 0[0-1] 2[1-3] <.0001 0.5[0-2] 3[2-5] <.0001

Fatigue 0[0-2] 0[0-2] 24 0[0-0.5] 1[0-3] .0001 0[0-0.5] 2[1-5] <.0001
Data expressed as mean +SD and median [IQR]. STS:sit-to-stand test; 5-rep: S-repetition; 30sec: 30-second; 1-min:1-minute;
SpO,: pulsed oxygen saturation; HR: heart rate; BP: blood pressure; Dyspnea: score according to Borg scale; Fatigue: score
according to Borg scale.
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4 CONCLUSAO GERAL

O presente estudo revela que o protcolo de 1-min do STS é o melhor
para avaliar pacientes com DPOC, visto que este estd melhor associado com
desfechos clinicos importantes avaliados na DPOC, como: capacidade funcional de
exercicio, estado funcional e AFVD. Além disso, o teste de 1-min apresenta maiores
demandas hemodinamicas e sintomatoldgicas comparado aos outros dois testes
estudados. O STS de 5-rep e 1-min sao diferentes quanto a velocidade de execugao e
a resposta hemodinamica e sintomatolégica, no entanto, apesar dessa diferenga, os
testes correlacionam-se e apresentam uma excelente concordancia entre si.
Adicionalmente, todos os protocolos sado capazes de discriminar os pacientes que
apresentam capacidade de exercicio no TC6min baixa e preservada.

Assim, a partir dos resultados mostrados no presente estudo, sugere-
se que o protocolo de 1-min, embora apresente maior estresse hemodinamico e
sintomatologico, seja o mais indicado para avaliar a capacidade funcional de

pacientes com DPOC na pratica clinica.
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6 APENDICE

APENDICE A

Ficha de avaliacao do teste sit-to-stand

f i
| i

SIT-TO-STAND TEST

Pcte:

e L/min. Horano:

arep( ) 307( ) 607 ( )

Sp0s

FC

Borg D

Borg F

PAS

PAD

TOTAL

OBS.:




APENDICE B

Ficha de avaliacdo da espirometria

Espirometria
Nome: Data:

/ /

Idade: Peso: Altura:

Avaliador:

Treinamento: Endurance eforca( ) RCTP( )

Avaliagédo: Pré-tto( ) 3meses( ) 6meses( ) 6 meses pos-tto (

Espirometria

Pré-Bd CVF (L / %): P6s-Bd CVF(L/%):
VEF (L / %): VEF{(L/%):
VEF4/CVF: VEF4/CVF:.

Qualidade: Qualidade:

Laudo: GOLD:

60

)

OBS.1: O laudo é dado segundo as Diretrizes para Teste de Fungdo Pulmonar, da Sociedade Brasileira
de Pneumologia e Tisiologia (2002), enquanto o GOLD é segundo as diretrizes do Global Initiative for

Chronic Obstructive Lung Disease.

OBS.2: Os valores de referéncia deveréo ser segundo - Pereira CAC, Sato T, Rodrigues SC. New
reference values for forced spirometry in white adults in Brazil. J Bras Pneumol. 2007; 33(4):397-406.

Observagdes:




APENDICE C

Ficha do Teste de Caminhada de Seis Minutos

Nome: Nome:
Idade: Peso: Altura: Idade: Peso: Altura:
Data: Hora: Data: Hora:
Oxigénio.___ I/min Oxigénio.___ l/min
Obs..__ | Obs..
Antes | Depois| Recup. Antes | Depois | Recup.
7min  8min 7min’ 8min
| 830, | 820,
FC FC
BorgD BorgD
Borg F Borg F
PA PA
SaQ; FC Sao: FC Sad FC Sao. FC
30 420 30 420
60 450 60 450
90 480 90 480
120 510 120 510
150 540 150 540
180 570 180 570
210 600 210 600
240 630 240 630
270 660 270 660
300 690 300 690
330 720 330 720
360 750 360 750
390 780 390 780
Distancia: Nistancia
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APENDICE D

Ficha do Incremental Shuttle Walking Test

Nome: Nome:

Idade: Peso: Altura: Idade: Peso: Altura:

Data daavaliacdo: Horario término: Data daavaliacdo: Horario término:

Obs.: Obs.:

Antes Depois Recuperagao Antes Depois Recuperagao

FC FC

P& P&

BorgD BorgD

Borg F Borg F

N | N° de Shuttle FC Sp0d Veloddade | Distanda || Miv | N° de Shuttle FC Sp0d Veloddsde | Distanda
e | (10mcads) (o) (&) (m's) total jm) e | (10mcads) {bprm)} (i) (ms) total jm)
1 [k 0,5 30 1 [eea 0,5 30
1 [ aRan 0,67 0 1| eRas 0,67 70
T [onent .83 0 T [oneen 0.E 0
1 [oonnis T 50 1 [oonens 1 50
& [ GRanRay 1,16 50 3 | GRARALR 1,16 250
o TEE] EET o TEE] EET
T [ TPETETETR 13 0 T [ TPETETETR 13 0
N T 166 0 N T 166 0
T [ OPARATATRER 153 &0 T [ OPARATAIAER 15 &0
TR R T ) = TR R AT T 0] =
TN T 716 0 TN T 116 0
B AT T 253 020 B AT T X 020
TR T T 23 70 TR TR 23 70
Y R T 766 EET Y R T .66 EET
TR T TN PXE 1500 TR T TN 16 1500

VOsmsx indirsta = 4 19 +0.025 x disthncia (m)

V02 mix caleulada =

ml min . Kg*

VQZmax caleulada =

VOsmsx indirsta = 4 19 +0.025 x disténcia (m)

wl min . Kg*
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APENDICE E

Ficha do 4-metre gait speed test

4 MGS

Pcte:

Y S S T I (Y S B

USUAL | MAX. [ USUAL | MAX.
() () () ()

Cron.

Cron.
Video
Video

FC

5']02

| Borg D
Borg F

PA

OBS.:




APENDICE F

Ficha de avaliagao de1 repeticdo maxima (1RM)

Avaliacao da Forca Muscular

Data: / / Avaliador:

Dados Pessoais

Nome:
Destro ( ) Canhoto ( )
Peso: Altura: IMC:

1RM Kg

Quadriceps femoral
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7 ANEXOS

ANEXO A

Termo de Consentimento Livre e Esclarecido do estudo

Titulo da pesquisa:

“Qual teste funcional de exercicio reflete melhor as mudancas na atividade fisica de vida
diaria apés programa de treinamento fisico em pacientes com doenca pulmonar

obstrutiva cronica?”

Prezado(a) Senhor(a):

Gostariamos de convida-lo (a) a participar da pesquisa “Qual teste funcional de exercicio
reflete melhor as mudangas na atividade fisica de vida didria apds programa de treinamento
fisico em pacientes com doenca pulmonar obstrutiva cronica?” realizada no Laboratorio de
Pesquisa em Fisioterapia Pulmonar da Universidade Estadual de Londrina (Londrina, Brasil). O
objetivo da pesquisa ¢: identificar o teste funcional de exercicio que reflete melhor a atividade
fisica de vida diaria (AFVD) apds programa de treinamento fisico em pacientes com DPOC. A
sua participacdo ¢ muito importante e ela se daria da seguinte forma: os pacientes incluidos
serdo submetidos a algumas avaliagdes em dois momentos: no inicio do protocolo e ao término
(apos 12 semanas de tratamento). Serdo realizadas as seguintes avaliagdes: fun¢do pulmonar
por meio do teste de espirometria, capacidade funcional de exercicio por meio do teste da
caminhada de 6 minutos, 4-meter-gait-speed e do Sit-to-stand test, capacidade maxima de
exercicio por meio do Incremental Shuttle Walk Test, for¢a muscular de pernas e bragos por
meio do teste de uma repeticdo maxima, e a atividade fisica de vida didria que sera realizada
durante 7 dias consecutivos pelos aparelhos Dynaport (DynaPort Activity Monitor, McRoberts,
Holanda) e Armband (SenseWear Armband, BodyMedia, Estados Unidos). Esses aparelhos sdo
pequenos e leves, utilizados um na cintura e o outro no brago acima do cotovelo, de manuseio
extremamente simples que monitoram todas as atividades fisicas realizadas pelo paciente,
permitindo saber o quanto ativo ele é. Nos 7 dias de avaliagdo, o paciente permanecera durante
24 horas com os aparelhos, havendo a necessidade de retird-los apenas durante o banho e

atividades realizadas em piscina (por exemplo: natacdo, hidroginastica). O paciente ndo devera



67

fazer nenhuma atividade extra, ou seja, sera orientado a ndo mudar suas atividades de rotina.
Apoés a avaliagdo inicial, os pacientes realizardo um programa de treinamento baseado em
exercicios aerobicos e de for¢a para bracos e pernas realizado 3 vezes por semana, 1 hora por
sessdao, durante 12 semanas. Todas as avaliacdes ¢ as sessOes de treinamento fisico serao
realizadas no Laboratério de Pesquisa em Fisioterapia Pulmonar da Universidade Estadual de
Londrina (Londrina, Brasil). Gostariamos de esclarecer que sua participagdo ¢ totalmente
voluntaria, podendo vocé: recusar-se a participar, ou mesmo desistir a qualquer momento sem
que isto acarrete qualquer 6nus ou prejuizo a sua pessoa. Informamos ainda que as informagdes
serdo utilizadas somente para os fins desta pesquisa e serdo tratadas com o mais absoluto sigilo
e confidencialidade, de modo a preservar a sua identidade.

Os beneficios esperados sdo: os participantes do estudo receberdo tratamento baseado em
exercicio fisico o qual resultara em redugao dos sintomas (falta de ar e cansago), melhora da
capacidade fisica e redugao do risco de crises respiratorias. Também esperamos contribuir com
a pratica clinica visto que alguns testes funcionais de exercicio talvez possam refletir o nivel de
AFVD e assim tornar possivel a sua utilizagdo como alternativa as técnicas complexas e de alto
custo. Neste estudo, nenhum dos procedimentos utilizados constitui risco direto para a
integridade fisica ou moral dos participantes. Informamos que o(a) senhor(a) ndo pagara nem
serda remunerado por sua participagdo. Garantimos, no entanto, que todas as despesas
decorrentes da pesquisa serdo ressarcidas, quando devidas e decorrentes especificamente de sua
participagdo na pesquisa.

Caso vocé tenha duvidas ou necessite de maiores esclarecimentos pode nos
contactar nos telefones (43) 3371-2477 ou 3371-2252 ou pessoalmente no
Ambulatério de Fisioterapia Respiratoria do Hospital Universitario Regional
Norte do Parana: Av. Robert Koch, 60 — Vila Operaria — Londrina — PR
(perguntar pelo Professor Fabio de Oliveira Pitta — fabiopitta@uol.com.br), ou no
telefone (43) 9647 4010 (falar com Gianna Bisca), ou ainda procurar o Comité de
Etica em Pesquisa Envolvendo Seres Humanos da Universidade Estadual de
Londrina, na Avenida Robert Kock, n® 60, ou no telefone 3371-2490. Este termo

devera ser preenchido em duas vias de igual teor, sendo uma delas, devidamente

preenchida e assinada entregue a voce.

Londrina, de de 2014.

Prof. Fabio de Oliveira Pitta
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RG: 3626743-7

Pesquisador Responsavel e Coordenador do Projeto

( )

tendo sido devidamente esclarecido sobre os procedimentos da pesquisa, concordo em

participar voluntariamente da pesquisa descrita acima.

Assinatura (ou impressao dactiloscopica):

Data:

Obs: Caso o participante da pesquisa seja menor de idade, deve ser incluido o campo para assinatura do menor e
do responsavel.
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ANEXO B

Parecer do Comité de Etica em Pesquisa Envolvendo Seres Humanos (UEL)

III_D Universidade
- Esiadual de Londrina

COMITE DE ETICA EM PESQUISA ENVOLVENDO SERES HUMANOS
Universidade Estadual de Londrina

Registro CONEP 5231
Parecer CEP/UEL: |080/2014 i
CAAE: 31112714.3.0000.5231
Data da Relatoria: |26/05/2014
Pesquisador(a): Fabio de Oliveira Pitta
Unidade/Orgéo: CCS - Progr. de Pos-Grad. em Ciéncias da Reabilitagdo

Prezado(a) Senhor(a):

O “Comité de Etica em Pesquisa Envolvendo Seres Humanos da
Universidade Estadual de Londrina’ (Registro CONEP 5231) — de acordo com as’
orientagdes da Resolucdo 466/12 do Conselho Nacional de Saude/MS e Resolugdes
Complementares, avaliou o projeto:

“QUAL TESTE FUNCIONAL DE EXERCiCIO REFLETE MELHOR AS MUDANCAS
NA ATIVIDADE FISICA DE VIDA DIARIA APOS PROGRAMA DE TREINAMENTO -
FiSICO EM PACIENTES COM DOENGA PULMONAR OBSTRUTIVA CRONICA?”

T
Situacao do Projeto: Aprovado

.".
Informamos que devera ser comunicaca, por escrito, qualquer modificagdo que ocorra

no desenvolvimento da pesquisa, bem como devera apresentar ao CEP/UEL, via
Plataforma Brasil, relatério final da pesquisa.

3

Londrina, 03 de junho de 2014.

Profa. Dra. Paula Mariza Zedu Alliprandini
Vice-coordenadora do Comité de Etica em Pesquisa Envolvendo Seres Humanos
Universidadz Estadual de Londrina

Campus Universitdrio: Rodovia Celso Garcia Cid (PR 445), Km 380 - Fone (43) 3171-4000 - PABX - Fax 3328-4440 - Caixa Postal 6001 - CEP 86051-990 - Internet http://www.uel.br
LONDRINA - PARANA - BRASIL

Form, Cédigo 11.764 - Formato A4 (210x297)
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ANEXO C

Normas de formatacgao do artigo no periédico Respiratory Care

RESPIRATORY CARE welcomes original manuscripts related to the science of respiratory care.
The Journal is published in both print and electronic formats and appears online at
www.rcjournal.com.

Manuscripts must be submitted electronically using Manuscript Central. Prepare your
manuscript according to these instructions. For consultation regarding manuscript types or for
queries about the submission process, contact the editorial office at rcjournal@aarc.org.

PREPARING THE MANUSCRIPT
Title Page

For each author include:

e  First name, middle initial, last name
Academic degrees (eg, MSc, PhD, EdD). The Journal does not publish bachelor degrees
Credentials (eg, RRT, MD, RN)
FAARC (Fellow of the American Association for Respiratory Care). The Journal does not
publish any other honorary titles
Institutional affiliation and location (division, department, hospital, university, city,
state/province, country)

Indicate the specific contributions of each author to the paper:
e  Literature search

Data collection

Study design

Analysis of data

Manuscript preparation

Review of manuscript

Title Page must also include:

e  Name and location of the institution where the study was performed

e  Name, date, and location of any meeting or forum where research data were previously
presented, and who presented

e  Sources of financial support

e  Conlflict of interest statement. If no potential conflicts of interest exist, a statement to this
effect must be included

[ ]

Identify corresponding author and provide contact information

Abstract

Structured Abstract includes these sections: Introduction, Methods (how the study was
performed, including the number of subjects or patients), Results (brief summary of the data),
and Conclusions. Abstracts must not contain any facts or conclusions that do not also appear
in the text.

Narrative Abstracts are written as a narrative paragraph and fewer than 300 words.

Include the Abstract in the main manuscript text file.

Key Words


mailto:rcjournal@aarc.org
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List 6-10 key words or phrases that reflect the content of your manuscript. Key words may be
selected from the Medical Subject Headings (MeSH terms) used by MEDLINE.

Text
Double-space all text (including Tables and References). Number the pages. Center and bold
1st level headings; flush-left and bold 2nd level headings; indent and bold 3rd level headings.

References

References must be listed and numbered in the sequence in which they are first cited in the
text. Citations must conform to Journal style; see examples below. Authors are responsible for
accuracy of their references.

EndNote contains the style for Respiratory Care: http://endnote.com/downloads/style/respiratory-care
Journal Article

Article. List the first 6 authors, then “et al”. Exception - in a paper with 7 total authors, list all
7:

Wallet F, Delannoy B, Haquin A, Debord S, Leray V, Bourdin G, et al. Evaluation of recruited
lung volume at inspiratory plateau pressure with PEEP using bedside digital chest x-ray in
patients with acute lung injury/ARDS. Respir Care 2013;58(3):416-423.

Corporate authors:

Chang SY, Dabbagh O, Gajic O, Patrawalla A, Elie MC, Talmor DS, et al; on behalf of the United
States Critical lliness and Injury Trials Group: Lung Injury Prevention Study Investigators
(USCHTG-LIPS). Contemporary ventilator management in patients with and at risk of ALI/ARDS.
Respir Care 2013;58(4):578-588.

Article in a supplement:

del Giudice MM, Leonardi S, Ciprandi G, Galdo F, Gubitosi A, La Rosa M, et al. Probiotics in

childhood: allergic illness and respiratory infections. ] Clin Gastroenterol 2012;46(Suppl):S69-S72.
Corrected article:

Mireles-Cabodevila E, Hatipoglu U, Chatburn RL. A rational framework for selecting modes of

ventilation. Respir Care 2013;58(2):348-366. Erratum in: Respir Care 2013;58(4):e51.
Articles e-published online ahead of print:
Nozoe M, Mase K, Murakami S, Okada M, Ogino T, Matsushita K, et al. The relationship between spontaneous

expiratory flow-volume curve configuration and airflow obstruction in elderly COPD patients. Respir Care
2013 [Epub ahead of print] doi: 10.4187/respcare.02296

Abstract. Citing abstracts is highly discouraged. Those more than 3 years old should not be
used:

Blakeman TC, Rodriquez D, Branson RD. Evaluation of five chemical oxygen generators
(abstract). Respir Care 2012;57(10):1751.

Editorial:

Rouby JJ, Arbelot C, Brisson H, Lu Q, Bouhemad B. Measurement of alveolar recruitment at the
bedside: the beginning of a new era in respiratory monitoring? (editorial). Respir Care
2013;58(3):539-542.

Editorial, no author given:

Asthma: not just for kids (editorial). Johns Hopkins Med Lett Health After 50 2012;24(8):6.
Letter:

Haynes JM. Expiratory reserve volume maneuver may be the preferred method for some
patients during spirometry testing (letter). Respir Care 2013;58(2):e14-e15. author response:
el5.


http://www.nlm.nih.gov/mesh/MBrowser.html
http://endnote.com/downloads/style/respiratory-care
http://www.ncbi.nlm.nih.gov/pubmed/22955363
http://www.ncbi.nlm.nih.gov/pubmed/22955363
http://rc.rcjournal.com/search?author1=Umur+Hatipo%C4%9Flu&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/23571516
http://www.ncbi.nlm.nih.gov/pubmed/23571516
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Books

Book. Corresponding pages should be cited whenever reference is made to specific statements
or content:

Wilkins RL, Stoller JK, Kacmarek RM. Egan’s fundamentals of respiratory care, 9th edition. St
Louis: Mosby|Elsevier; 2009:400-404, 917.

Corporate authors:

Panel on Understanding Cross-National Health Differences Among High-Income Countries;
Committee on Population Division of Behavioral and Social Sciences and Education; Board on
Population Health and Public Health Practice; National Research Council; Institute of Medicine
of the National Academies. U.S. health in international perspective: shorter lives, poorer

health. Washington, DC: National Academies Press; 201 3.
Chapter:

Heffner JE. Chronic obstructive pulmonary disease. In: Hess DR, Macintyre NR, Mishoe SC,
Galvin WF, Adams AB. Respiratory care principles and practice, 2nd edition. Sudbury, MA:

Jones & Bartlett; 2012:735-764.
Online Material

Static material must be listed in the References and include the digital object identifier (DOI).
Use a DOI for content published online only. Because these items are static, there is no need
to include an access date:

Ng S, King CS, Hang J, Clifford R, Lesho EP, Kuschner RA, et al. Severe cavitary pneumonia
caused by a non-equi Rhodococcus species in an immunocompetent patient. Respir Care
2013;58(4):e47-e50. doi:10.4187 /respcare.02017

Frequently changing material, such as an organization’s homepage, should be cited in the text
using the URL and access date. Do not include in References:

“....as recommended by the American Association for Respiratory Care

(http://www.aarc.org, Accessed January 27, 2015) ...”
News sources:

Productivity at work improved for sleep apnea patients using CPAP. Medical News Today: April

15, 201 3. http://www.medicalnewstoday.com/releases/259016.php Accessed January 27, 2015.
Unpublished Work

Manuscript accepted but not yet published. A copy of cited unpublished manuscripts should be
uploaded:

Strickland SL. Year in review: airway clearance. Respir Care 2015 (in press).

Research not yet accepted for publication should be cited in the text as personal communication. You

must obtain written permission from the authors to cite unpublished data.

“Recently, Smith et al found this treatment effective in 45 of 83 patients (Smith R, personal
communication, 2015).”

Your own unpublished work that has not been accepted for publication should be mentioned in the

text: “We found this type of aerosol is no more effective than placebo (unpublished data).”
Figures

Use of Figures is encouraged. Include only Figures that clarify and augment the text. All
Figures must be called-out in the text. Number consecutively as Figure 1, Figure 2, etc.

The first Figure in the report of a clinical trial must be a flow diagram showing phases of the
trial (ie, enrollment, subject allocation, follow-up, and analysis). See CONSORT.

Each Figure must be uploaded to Manuscript Central as a separate image file, NOT embedded
in the text.


http://www.aarc.org/
http://www.medicalnewstoday.com/releases/259016.php
http://www.consort-statement.org/consort-statement/flow-diagram
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Minimum 1200 dpi required for line art (graphs or drawings), 600 dpi required for images
with labeling, and 300 required dpi for images (color or black and white) without labeling.
Radiographs must clearly identify the relevant details and contain no patient identifiers.

Any identifiable image must be accompanied with written consent (see Ethics of Investigation).
Identify stains and magnifications for all photomicrographs.

Arrows, numbers, letters, lines and other markers used to identify parts of a Figure must be
defined in the Figure Legend.

Figures are redrawn for stylistic consistency. Contact the Editorial Office if you would like
assistance in creating an original Figure.

Figure Legends

Every Figure must have a legend explaining every component of the Figure. The legend should
be self-sufficient and allow the reader to understand the figure without referring to the text.
Legends are placed at the very end of the manuscript text file. Do not include legends in the
Figure image files.

Tables

Each Table must be uploaded to Manuscript Central as a separate Microsoft Word file, NOT
embedded in the text. Tables must have a title. The title should be self-sufficient and allow
readers to understand the Table without referring to the text.

Tables should be numbered and cited consecutively in the text, Table 1, Table 2, etc. Any
abbreviations and symbols must be explained in footnotes at the bottom of the Table. For
footnotes use the following symbols, superscripted, in the following order: *, 1, %, §, ||, 1, **,

t.

Borrowed Figures and Tables

To include previously published Figures and Tables, you must obtain permission from the
original copyright holder. Provide the reference citation in the Table footer so that appropriate
credit can be acknowledged in accordance with copyright law.

Copyright is most often held by the publisher of the journal or book in which the Figure or
Table originally appeared. It is the author’s responsibility to secure permission. Payment of
any fees required for borrowed material is the responsibility of the author.

Upload permissions documentation with your manuscript files.

Acknowledgements

Names of persons not eligible for authorship, and their contribution and institutional
affiliation, should be listed in the Acknowledgments. You must obtain written permission from
all individuals named in the Acknowledgments because inclusion can be taken as the
individuals’ approval of the paper’s contents.

Equations
Write equations as normal text. Do not use the equation function in Microsoft Word or other
mathematics software.

Statistical Analysis

For original research papers, the Editor recommends working with a biostatistician to assure
appropriate analysis. The Editor may request a letter from your biostatistician assuring that
the analysis is correct.
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In the Methods section, identify the statistical tests used to analyze the data. Indicate the P-
value that was taken to indicate significance. State whether tests were one-tailed or two-
tailed; justify the use of one-tailed tests. Identify post-hoc analyses. Cite references to
support your choice of tests and identify any statistical analysis software used. Indicate how
the power analysis was conducted to determine appropriate sample size.

Report measurements with an appropriate degree of precision. Report both numerators and
denominators for percentages.

For continuous data, description statistics should be expressed as mean and standard
deviation (not standard error). For ordinal data, median and interquartile range should be
reported.

For ratios (odds ratio, relative risk, etc.), provide 95% confidence interval.

Report actual P values rather than thresholds. Example: write “P = .18”, not “P > .05” or “P =
NS.” Note that P cannot equal 0 or 1.

P values should be expressed to 2 digits for P > .01. P < .001, rather than P < .0001 or P =
.00001. If P > .99, P = .999 for example, it should be expressed as P > .99.

An exception is P values between .07 and .03, which the Journal expresses to 3 digits. This is
to preserve potential meaning of values near .05.

Authors are encouraged to enlist the expertise of a local statistician. If questions arise during
the peer review process regarding the statistical analysis, the Editor may ask for proof of input
from a statistician when the revised manuscript is submitted.

Units of Measurement

Always report the units of measurement according to current scientific usage. Standard units
of measurement and scientific terms may be abbreviated without explanation (eg, L/min, mm
Hg, pH, O,). The Journal uses most values in Systeme Internationale (SI) units. For blood gas
values, we prefer mm Hg to kPa. For airway pressure, we prefer cm H,O rather than millibars.

Pulmonary Terms and Symbols

Use the Preferred Pulmonary Terms and Symbols (Appendix 1). Use abbreviations sparingly.
Do NOT invent new abbreviations for terms with long-held standard abbreviations. Use an
abbreviation only if the term occurs 4 or more times in the manuscript.

The following commonly used abbreviations do not need to be defined: ARDS, Cl, COPD,
CPAP, DNA, FDA, FEV,, Fio,, FVC, ICU, P.0, Picozy Pozy Peos, PEEP, SD, S,0.. We also do not define
units (eg, mL, cm, pm, pL).

Drugs and Commercial Products

Precisely identify all drugs and chemicals, doses, and methods of administration.

Use generic names instead of trade (proprietary) names for both drugs and equipment.

At first mention, trade names may be given parenthetically after generic names, including the
name and location of the manufacturer. For equipment, provide model numbers if available.

Subjects versus Patients
Individuals enrolled in research are referred to as subjects, not patients. This applies to both

retrospective and prospective studies.
Ventilator Modes

Use the Preferred Ventilator Mode Nomenclature (Appendix 2).

Language Editing Services
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Poorly written papers will not be accepted. Particularly for authors whose native language is
not English, it is strongly recommended to work with someone fluent in English science
writing. If the quality of the English is not acceptable, the Editor may ask the author to submit
evidence of help by someone fluent in English science writing when the revised manuscript is
submitted. If you need assistance, below are some companies that provide language and
copyediting services. Use of such a service is at the discretion and cost of the authors, and
does not guarantee acceptance. Inclusion on this list does not represent endorsement by the

Journal.

American Journal Experts
Bio Science Writers
Boston BioEdit

Enago

ScienceDocs

SPI Publisher Services
Text Check

The Medical Editor


http://www.journalexperts.com/
http://www.biosciencewriters.com/
http://www.bostonbioedit.com/
http://www.enago.com/
http://www.sciencedocs.com/
http://www.prof-editing.com/
http://www.textcheck.com/
http://www.themedicaleditor.com/

