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Martins, Lais Carolini Santin. Minima diferenca importante de dois testes de forca
muscular de quadriceps femoral em pacientes com DPOC. Dissertacao
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RESUMO

Introducdo: A avaliagdo da forca do quadriceps femoral € recomendada por
diretrizes internacionais para avaliar os resultados de programas de treinamento
fisico (TF) em pacientes com doenca pulmonar obstrutiva crénica (DPOC). Sua
melhora € uma caracteristica comum apos o TF; no entanto, um valor que
representa sua minima diferenca importante (MDI) ainda ndo foi identificado.
Objetivo: Portanto, nosso objetivo foi identificar a MDI de dois métodos de avaliacéo
da melhora da forca de quadriceps femoral ap6s um programa de TF de alta
intensidade em individuos com DPOC, utilizando o teste de 1 repeticdo maxima
(1RM) e contragao isométrica voluntaria maxima (CIVM). Métodos: Individuos com
diagnostico de DPOC estavel de moderada a muito grave foram submetidos a um
programa de TF de alta intensidade composto por exercicios em esteira e bicicleta
associados a exercicios de fortalecimento muscular (3 dias / semana, 3 meses, 36
sessOes). Avaliacdes da funcdo pulmonar (espirometria), capacidade de exercicio
(teste de caminhada de 6 minutos [TC6min]) e forca de quadriceps femoral (teste de
1RM realizado emum multigym e CIVM utilizando uma célula de carga) foram
realizadas no inicio e apdés 12 semanas TF. Resultados: Vinte e um individuos (11
homens, 65 + 8 anos, volume expiratério forcado no primeiro segundo 51 + 16%
previsto, TC6min 478 + 56 metros) foram estudados. Ao final do programa de TF, a
forca do quadriceps femoral melhorou significativamente (8 + 6 kg para 1RM e 10 +
4 Nm para CIVM), assim como o TCémin (26 = 43 m) (P <0,05 para todos). A MDI
para melhora da forca do quadriceps femoral calculado por métodos distribution-
based encontra-se entre 9,4 a 16 Nm para a CIVM ou aumento entre 7,4% e 12,6%
do valor basal, enquanto que para o teste de 1RM os valores foram entre 2,5 a 3 kg
ou incremento na forca muscular entre 12% e 15%. Estas MDIs ndao puderam ser
calculadas por meio do método anchor-based. Conclusfes: Esses resultados
indicam que a MDI para melhora da forca do quadriceps femoral apés um programa
de TF de alta intensidade em individuos com DPOC estavel de moderada a grave
situa-se entre 9,4 e 16 Nm para a CIVM medida com uma célula de carga, e 2,5 e 3
kg para o teste de 1RM.

Palavras-chave: doenca pulmonar obstrutiva crénica; forca muscular; extremidades
inferiores; exercicio fisico.



Martins, Lais Carolini Santin. Minimal important difference of two methods for
assessment of quadriceps femoris strength in patients with COPD. Dissertacéo
(Mestrado em Ciéncias da Reabilitacdo) — Universidade Estadual de Londrina,
Londrina, 2020.

ABSTRACT

Background/Objectives: The assessment of quadriceps femoris strength is
recommended by international guidelines as an outcome of exercise training (ET)
programs in patients with chronic obstructive pulmonary disease (COPD). Its
improvement is a common feature after ET; however, a value that represents its
minimal important difference (MID) has not yet been identified. Therefore, our
objective was to identify the MID of two methods for the assessment of improvement
of quadriceps femoris strength after a high-intensity ET program in individuals with
COPD: 1-repetition maximum (1RM) and maximal voluntary contraction (MVC).
Subjects/Methods: Individuals with stable moderate to very-severe COPD were
submitted to a high-intensity ET program composed by walking and cycling plus
strengthening exercises (3 days/week, 3 months, 36 sessions). Assessments of lung
function (spirometry), exercise capacity (6-minute walk test [6MWT]) and quadriceps
femoris strength (1LRM test performed in a multigym and MVC by using a strain-
gauge) were performed before and after the ET program. Results: Twenty-one
individuals (11 males, 658 years, forced expiratory volume in the first second 51+16
% predicted, 6MWT 478156 meters) were studied. At the end of the ET program,
guadriceps femoris strength improved significantly (846 kg for 1RM and 10£4 Nm for
MVC), as well as the 6MWT (26+43 m) (P<0.05 for all). The MID for improvement of
guadriceps femoris strength calculated by distribution-based methods ranged from
9.4 to 16 Nm for the MVC and from 2.5 to 3 kg for the 1RM test. Anchor-based MIDs
could not be calculated. Conclusions: These results indicate that the MID for
improvement of quadriceps femoris strength after a high-intensity ET program in
stable individuals with moderate-to-severe COPD ranges between 9.4 and 16 Nm
and between 7.4% and 12.6% increase from baseline for the MVC assessed with a
strain gauge, whereas for the 1RM it ranged between 2.5 and 3 kg, or increase in
strength between 12% and 15% from baseline.

Keywords: chronic obstructive pulmonary disease; muscle strength; lower limb;
exercise.
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1 INTRODUCAO

A disfuncdo muscular periférica € uma das principais
consequéncias sistémicas presentes em individuos com doenca pulmonar
obstrutiva cronica (DPOC)!. Aproximadamente um terco desses pacientes
apresentam alteracdes de miusculos periféricos® 2 cursando com importantes
consequéncias clinicas relacionadas a reducdao da qualidade de vida,
intolerancia ao exercicio e mortalidade*®. Em individuos com DPOC, o
decréscimo de forca e/ou endurance muscular pode ser até quatro vezes mais

rapido quando comparado com individuos saudaveis’, além de apresentarem

uma forca muscular de quadriceps femoral em média 30% menor®.

Diretrizes internacionais apoiam e reforcam a importancia da
avaliacdo da musculatura periférica em individuos com DPOC, tanto de
membros inferiores quanto de membros superiores®. Apesar de encontrar
maior prevaléncia de fraqueza muscular no grupo com doenca mais grave,
pacientes com estagios mais leves da doenca ja podem apresentar fraqueza
muscular, enquanto uma parcela dos pacientes mais comprometidos pode nem
sequer apresentar fraqueza muscular®. Por isso é necessario avaliar a forca
muscular desses individuos para a correta identificacdo daqueles com
fraqueza. Além de ser utilizada para identificar os pacientes que apresentam
fraqgueza muscular, a avaliacdo é utilizada para prescricdo de exercicio e para
verificar a eventual melhora da forca muscular apds o programa de exercicio

fisico, e pode ser realizada de forma isométrica, isotbnica ou isocinética.

Intervencbes baseadas em exercicio tem o potencial de reverter
ou pelo menos estabilizar a disfuncdo muscular dos membros inferiores em

individuos com DPOC®: 19, Estudos encontraram melhora da forca muscular de
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qguadriceps femoral avaliada tanto de forma isométrica quanto isotdnica apos

um programa de treinamento fisico nesta populagéo® 1113,

Apesar da literatura cientifica apresentar evidéncias soélidas sobre
o aumento da forca muscular de quadriceps femoral apés intervencées com
treinamento fisico em pacientes com DPOC, a minima diferenca importante
(MDI) para esse desfecho ainda € desconhecida tanto na avaliagdo isotbnica
por meio do teste de uma repeticdo maxima quanto na avaliacdo isométrica por
meio da contragdo voluntaria maxima em dinamémetro de tensdo-compressao
com uma célula de carga. A MDI é definida como a quantidade minima de
mudanca necessaria entre dois pontos no tempo para se ter certeza de que um

paciente realmente melhorou em um determinado desfecho4.

Tendo em vista esta lacuna na literatura, o objetivo do estudo foi
definir os valores que expressem a MDI para melhora da forca muscular de
guadriceps femoral avaliada por meio do teste de 1 repeticAo maxima e por
meio do teste de contracdo isométrica voluntaria maxima em individuos com

DPOC submetidos a um programa de treinamento fisico de alta intensidade.

2. REVISAO DE LITERATURA — CONTEXTUALIZACAO

2.1 DOENCA PULMONAR OBSTRUTIVA CRONICA (DPOC)

Antes da sigla DPOC ser reconhecida mundialmente, foi descrita
pela primeira vez como enfisema (do grego, en= dentro; physan= soprar) por

Laennec no ano de 1824. Este termo foi utilizado para descrever um pulmé&o
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com quantidade excessiva de ar'®, devido aos primeiros relatos de pecas
anatbmicas que apresentavam volume pulmonar aumentado e alvéolos
dilatados. No entanto, apenas em 2000 o termo doenca pulmonar obstrutiva
cronica (DPOC) foi uniformizado em todo o mundo, quando a Organizacéo
Mundial de Saude organizou a iniciativa GOLD, do inglés Global Initiative for
Chronic Obstructive Pulmonary Disease'®. Apés a criacdo da iniciativa GOLD, o
termo DPOC englobou o enfisema e a bronquite cronica, que anteriormente
eram tratadas como doencas distintas e passaram entao a ser fenétipos dentro

de uma mesma doenca?®.

De acordo com o Ultimo documento publicado pela GOLD?Y, a
DPOC é uma doenca comum, prevenivel e tratavel, caracterizada por
obstrucdo persistente ao fluxo aéreo, geralmente progressiva e associada a
uma resposta inflamatdria crénica nas vias aéreas e no pulméao, causada por
particulas e gases nocivos. A doenca pode apresentar periodos de piora dos
sintomas (i.e., dispneia, tosse e/ou secrecao), chamados de exacerbacdo que
contribuem para a piora do estado geral do portador de DPOC. Além disso, a
maioria dos pacientes apresenta alguma comorbidade (e.g., outra doenca
crbnica concomitante), o que aumenta a morbidade e mortalidade nessa

populacéo.

Atualmente a DPOC é a terceira causa de mortalidade no
mundo*®. Estimativas apontam que cerca de 64 milhdes de pessoas no mundo
tem DPOC, resultando em mais de 800 mil hospitalizacées ao ano'?, e por isso
a doenca representa uma importante causa de morbidade e mortalidade no

mundo.
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A principal etiologia para o desenvolvimento da doenca é o
tabagismo, seguido por fatores ocupacionais e poluicdo do ar (como a
combustdo de biomassa). Além disso, também pode estar associada a fatores
genéticos, idade, hiperresponsividade bronquica ou crescimento e

desenvolvimento pulmonar deficitario na infancial” 2°,

O diagnéstico da DPOC é feito por meio de prova de funcao
pulmonar, baseando-se na relacdo VEF1/CVF (volume expiratério forcado no
primeiro segundo [VEF1]/Capacidade vital forcada [CVF]) ap6s o uso de
broncodilatador?!. E definida presenca de obstrucdo ao fluxo aéreo quando
VEF1/CVF < 0,70, e em combinacdo com histéria e quadro clinico
caracteristicos o paciente é entdo diagnosticado como portador de DPOC.
Alem disso, a gravidade da doenca pode ser classificada de acordo com a
gravidade da obstrucdo da via aérea, dividido em quatro estagios: GOLD I:
VEF1 280% predito; GOLD II: VEF1 250 e <80% predito; GOLD IIl: VEF1 230 e

<50% predito; GOLD IV: VEF1<30% predito??.

Apesar de ter o diagndstico baseado em indices de funcéo
pulmonar, a DPOC é também considerada uma doenca com alteracdes
extrapulmonares ou sistémicas, como a inatividade fisica??, inflamacéo
sistémica, frequéncia de exacerbacdo?!, hiperinsuflacdo??, sintomas de
ansiedade e depressdo?’, maior estresse oxidativo e fragueza muscular
periférica®. Ou seja, os individuos apresentam alteracdes em diversos
segmentos, impactando diretamente em desfechos importantes como, por

exemplo, mortalidade.
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2.2 DISFUNCAO MUSCULAR

A disfuncdo muscular € definida como a reducdo das
propriedades de forca e/ou endurance muscular®®. Além disso, é uma das
maiores consequéncias sistémicas da DPOC devido ao seu impacto na
atividade fisica, tolerancia ao exercicio, qualidade de vida e mortalidade®.
Alteracdes estruturais e metabdlicas como a mudanca de fibras do tipo
oxidativas (tipo I) para fibras com maior atividade glicolitica (tipo II), diminuicdo
da densidade capilar, reducéo da eficiéncia e do volume mitocondrial, aumento
da inflamacéo local® e perda da massa muscular?® sédo encontrados nessa

populacéo.

A etiologia da disfuncdo muscular em individuos com DPOC é
multifatorial. Entre os fatores relacionados podem ser citados a inflamacéo
sistémica, estresse oxidativo, desequilibrio nutricional, hipoxemia e/ou

hipercapnia, uso de corticosteroides e principalmente a inatividade fisica® 2’.

Uma das principais caracteristicas da disfuncdo muscular na
DPOC é a sua heterogeneidade, visto que a fraqueza muscular guarda pouca
relacdo com a gravidade da doenca®. Aproximadamente 32% dos individuos
com DPOC apresentam fragueza muscular e a prevaléncia é semelhante em
homens e mulheres®. Além disso, a fraqueza muscular também néo é
homogeneamente distribuida entre os grupos musculares, sendo os membros
inferiores os mais afetados? 28 2°, Em especial 0 masculo quadriceps femoral é
afetado e tem sido amplamente estudado por ser considerado um importante

exemplo de masculo locomotor primario.
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A disfungdo muscular periférica também esta relacionada ao
maior risco de quedas nessa populacdo. Quando comparados com controles
saudaveis, individuos com DPOC apresentam 47% maior probabilidade de ter
um registro de queda, com uma taxa de incidéncia de 44,9 individuos que

apresentam pelo menos uma queda por ano a cada 1000 pessoas *°.

Outro fator causado pelo envelhecimento € a fragilidade, que
ocorre devido ao declinio das disfuncdes fisiolégicas. A fragilidade é
frequentemente avaliada por um modelo conceitual descrito por Fried e
colaboradores®!, que leva em consideracdo a perda de peso ndo intencional,
franqueza de preensdo palmar, exaustdo, lentiddo e reducdo no nivel de
atividade fisica. Uma pontuagdo = 3 corresponde a um individuo com
fragilidade®!. Individuos com doencas respiratérias crénicas apresentam maior
risco de fragilidade e correspondem ao dobro de prevaléncia quando
comparados com individuos saudaveis®?. Além disso, a fragilidade é um fator

de risco para ndo conclusédo de programas de reabilitacdo pulmonar:,

Tendo em vista que todos estes aspectos mencionados estdo
relacionados com a disfuncdo muscular periférica em individuos com DPOC,
diretrizes internacionais recomendam fortemente a avaliacdo da musculatura
periférica tendo como principais objetivos a identificacdo dos individuos com
fraqueza, a prescricdo da carga adequada de treinamento e a quantificacdo da
resposta ao treinamento fisico®. A forca muscular pode ser avaliada utilizando
diferentes abordagens, incluindo testes musculares manuais, aparelhos de
musculacao, dispositivos como dinamémetro portatil e dinambmetro de tracdo-

compresséao, e dinamdmetros computadorizados3*. Além disso, a avali¢édo pode
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ocorrer de forma voluntaria (como nos exemplos acima) ou ndo voluntéria por

meio de estimulacdo eletromagnética.

Avaliacao isoténica da forgca muscular de quadriceps femoral

As medidas dinamicas fornecem informacdes sobre a funcéo
muscular dos membros ao longo de toda a amplitude de movimento enquanto
se aplica uma resisténcia interna. A forca muscular isotbnica pode ser avaliada
por meio do teste de uma repeticdo maxima (LRM), o qual determina o maximo
de peso que o individuo é capaz de levantar uma unica vez, sem que haja
compensacoes. Este teste apresenta confiabilidade de moderada a alta em
idosos saudaveis®®. E um teste considerado facil, rapido e viavel e amplamente
empregado na pratica clinica. O teste € comumente utilizado para prescrever
cargas para o treinamento fisico e identificar mudancas na forca muscular apos

programa de treinamento fisico.

Outra medida dinamica utilizada é a medida isocinética da forca
muscular, realizada por meio de um dinamémetro computadorizado. E
solicitado ao individuo realizar o maximo de contracbes ao longo de uma
amplitude de movimento em uma velocidade angular predefinida? 34. E uma
medida vélida e confiavel, além de correlacionar-se bem com testes de

capacidade funcional como o timed up-and-go test e o sit-to-stand test®®.
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Avaliacdo isométrica da forca muscular de quadriceps femoral

A avaliacdo isométrica € comumente feita pelo teste de contracéo
isométrica voluntaria maxima (CIVM). O teste pode ser realizado tanto em
dinambmetros computadorizados quanto em dinamémetros portateis manuais e
em dinambémetros de tracdo-compressdo ou célula de carga, um dispositivo
gue se mostrou valido e confiavel para avaliar a forca muscular em pacientes
com DPOC?®. O método de célula de carga apresenta menor custo quando
comparado ao padréo ouro (i.e., dinamémetro computadorizado), o que torna

essa avaliacdo mais acessivel.

2.3 INTOLERANCIA AO EXERCICIO

A intolerancia ao exercicio em individuos com DPOC também é
multifatorial, incluindo limitacdo ventilatéria, anormalidade nas trocas gasosas,
disfuncédo cardiaca e disfuncdo muscular periférica®’, além de outros fatores
como ansiedade, depressdo e falta de motivacdo®®. O envelhecimento, um
processo fisiologico, também deve ser reconhecido como outro fator que

contribui para o desempenho insatisfatério na realizacéo de exercicios®°.

A baixa eficiéncia mecanica e alta taxa de gasto energético em
repouso faz com que aumente a necessidade de oxigénio nos musculos
periféricos?®. A mudanca no perfil de tipo de fibra muscular do tipo | para a
predominancia de fibras do tipo Il pode explicar a baixa eficiéncia e alta
demanda metabdlica**. Com isso, quando os pacientes iniciam alguma

atividade fisica, os sintomas se acentuam.
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Os individuos com DPOC também apresentam alto limiar de
fadiga, o qual, por vezes, € o motivo de interrup¢cdo do exercicio antes mesmo
da limitacdo ventilatéria®?. Pacientes com DPOC, quando comparados aos seus
pares aparentemente saudaveis, apresentam maior grau de fadiga contrétil
provocado pelo exercicio em situacdo similar de consumo absoluto de oxigénio
e duracéo do exercicio*®. Além disso, apresentam maiores niveis de dispneia,
enquanto no que diz respeito aos musculos periféricos a principal queixa é a
fadiga. Com isso, adentram naquilo que é conhecido como ciclo vicioso da
DPOC*, onde o descondicionamento fisico conduz a maior inatividade fisica e
aumento dos sintomas, o que culmina em uma disfuncdo muscular mais

acentuada, e assim sucessivamente.

Intervengdes que proporcionem melhor equilibrio entre a oferta e
0 consumo de oxigénio muscular durante o esforco sdo necessarias a fim de

reduzir as limitagdes impostas pela intolerancia ao exercicio®.

2.4 EFEITOS DO TREINAMENTO FiSICO EM INDIVIDUOS COM DPOC

A eficacia do treinamento fisico em individuos com DPOC é bem
conhecida. O grupo Cochrane publicou a dltima atualizacdo de revisédo
sisteméatica sobre reabilitacdo pulmonar (RP) que elimina qualquer duvida
sobre os efeitos benéficos dos programas de RP na melhora da qualidade de
vida, capacidade de exercicio e forca muscular de individuos com DPOC, e
indica que ndo sdo mais necessarias novas revisées sistematicas sobre este

assunto?8, 47. O treinamento fisico (TF) é comumente considerado como o
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componente principal dos programas de RP devido ao fato de ser a intervengao

mais eficaz para melhorar a tolerancia ao exercicio em individuos com DPOC?’.

Ha diversas modalidades de treinamento fisico que geram
melhoras significativas na capacidade de exercicio, forca muscular periférica e
respiratéria, e na qualidade de vida'? '3 48, Um estudo classico mostrou que o
treinamento de alta intensidade € altamente eficiente na melhora da
capacidade subméaxima de exercicio em individuos com DPOC, e evidenciou
sua superioridade em comparacédo a um programa de moderada intensidade .
A partir de entéo, diversos estudos corroboraram com esses e outros achados,
como o0 aumento do numero e da proporcéo das fibras do tipo | em relacéo as
fibras do tipo Il, a diminuicdo da sensacédo de dispneia na vida diaria, aumento
da capacidade funcional e maxima de exercicio, aumento da forga muscular
respiratéria e periférica e melhora na qualidade de vida em individuos com

DPOC, independentemente da gravidade da doengal®: 12 13,50-53,

Com o intuito de reverter ou amenizar a disfuncdo muscular
presente nesses individuos, os exercicios de fortalecimento muscular séo
indicados e aplicados. O treinamento de forca isoladamente € capaz de
promover a melhora da forca muscular, capacidade de exercicio e qualidade de
vida em pacientes com DPOC® 19, No entanto, quando associado ao exercicio
aerobico (i.e., de endurance), a combinacdo das modalidades promove
resultados mais completos quando comparado a qualquer um dos dois
protocolos aplicados isoladamente®* %, A tabela 1 traz um resumo de estudos
gue apresentaram melhora da forca muscular periférica de quadriceps femoral

apos diferentes programas de treinamento fisico.
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Tendo em vista todas essas informacdes, ainda ndo existe na
literatura um valor que identifigue uma melhora real na forga muscular de
quadriceps femoral em resposta a um programa de exercicio fisico em
individuos com DPOC. Por isso, esta dissertacdo propde-se a encontrar esse
valor que determine a minima diferenca importante da forca muscular de
quadriceps femoral, tanto avaliada de forma isométrica quanto isoténica nesta

populacéo.
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Tabela 1. Mudanca na for¢ca muscular de quadriceps femoral apés diferentes programas de treinamento fisico em individuos com

DPOC.
Autor, ano de Numero de Intervengdo do estudo Duracéo do estudo Principais desfechos  Diferenga entre  Mudanga signicativa
publicacao individuos avaliados 0S grupos apoés pré e pés
com DPOC treinamento (Ybaseline)
(n)
O’Donnel et al., 20 150 minutos: exercicio de 6 semanas Forca isométrica de P < 0,001 N21%
19976 membros superiores e inferiores: (3x/semana) extensores de joelho
caminhada, ergbmetro de membro
superior, esteira
Mador et al., 200157 21 Ciclo ergbmetro e esteira, 8 semanas CIVM de quadriceps P < 0,001 N14,9%
exercicios calisténicos e (3x/semana) femoral
alongamentos
Mador et al., 20045 24 TA: 20 minutos de exercicio em 8 semanas 1RM quadriceps TA: ndo
bicicleta a 50% do Wmax, 15 (3x/semana) femoral significativo
(13 minutos de esteira 1,1 a 2.0 mph
treinamento baseado no TC6min.
aerdbico [TA],
TA+F: P <0,05 MN23,6%

11
treinamento
aerobico
combinado
com
fortalecimento
[TA+F])

TA+F: TA+ fortalecimento: 1 série
de 10 repeti¢cBes de flexores e
extensores de joelho, com 60% de
1RM (progredindo até 3 sérias e
incremento de 5 libras)

(Continuacéo)
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Pitta et al., 2008%° 29

Houchen et al., 43
201158

Probst et al., 201113 40

(20 baixa

intensidade
[BI], 20 alta
intensidade

[AI])

90 minutos: exercicio em bicicleta
com 60 % do Wmax (progredindo
até 85%), esteira com 75% da
velocidade média do TC6min
(progredindo até 110%),
fortalecimento de quadriceps
femoral (3 séries de 8 repeticGes
a 70% de 1RM, progredindo até
121%)

3 séries de 8 repeticbes de
extensores e flexores de joelho,
iniciando com 60-70%
(incremento progressivo) +
exercicio de sentar e levantar 3
séries de 8 repeticdes

Bl: 60 minutos: 5 séries de
exercicios respiratérios,
fortalecimento de musculos
abdominais, exercicios
calisténicos (1 série = 12
exercicios diferentes, 15
repeticdes). Incrementos de
intensidade por exercicios de
execucdo mais dificeis.

Al: 60 minutos: exercicio em
bicicleta com 60% Wmax, esteira
com 75% da velocidade média do
TC6min (progressao baseada na
escala de Borg 4-6) e
fortalecimento de quadriceps,
biceps e triceps com 70% de
1RM.

24 semanas: CIVM quadriceps
primeiras 12 femoral

semanas

(3x/semana),

seguido de mais 12

semanas

(2x/semana)

7 semanas CIVM quadriceps
(3x/semana) femoral

12 semanas 1RM de quadriceps
(3x/semana) femoral

P <0,05

P <0,001

Bl: ndo
significativo

Al: P=0,02

N2,8%

N22,8%

N33,9%

(Continuacéo)
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Costes et al., 2015%° 23

(15
normoxémicos
[N], 8
hipoxémicos

[HD)

Zanini et al., 2015%0 60

(30
treinamento
aerébico (TA),

30
treinamento
combinado
aerobico e
fortalecimento
(TA+F)

Exercicio em bicicleta (20-30 8 semanas
minutos), esteira (10-15 minutoss) (3x/semana)
carga de 60 % Wopico (progressao

de 5W quando FC reduzir mais

que 5 batimentos/minuto em 2

sessdes consecutivas),

fortalecimento de quadriceps

femoral (3 séries de 8-12

repeticoes a 60% do maximo de

forca isométrica, progredindo até

85%).
TA: 30-40 minutos de esteira ou 3 semanas
bicicleta a 60-70% de frequéncia (5x/semana)

cardiaca maxima no TC6min e
Borg dispeia 3-5, exercicios
calisténicos e ergbmetros de
membros superiores.

TA+F: TA + 2 séries com 7
exercicios, 12-20 repeticdes com
60-70% de 1RM (progredindo
guando 1 ou 2 repeti¢cdes a mais
pudessem ser realizadas em 2
sessdes consecutivas).

CIVM quadriceps N: P <0,05
femoral
H: P < 0,05
1RM extensores de TA: ndo
joelho significativo
CT: P< 0,001

N19,1%

N31,7%

N30,3%

DPOC: doenca pulmonar obstrutiva crénica; CIVM: contracdo isométrica voluntaria maxima; 1RM: teste de 1 repeticAo maxima;

TC6min: teste de caminhada de seis minutos; W: trabalho (watts); FC: frequéncia cardiaca.



28
3 ARTIGO

Formatado segundo as normas do periddico Archives of Physical Medicine and

Rehabilitation

TITLE

Minimal important difference of two methods for assessment of quadriceps

femoris strength in individuals with COPD

AUTHORS

Lais Santin!, PT; Jéssica Fonseca?!, MSc; Raquel Hirata', PhD; Nidia A.

Hernandes?!, PhD; Fabio Pittal, PhD.

! Laboratory of Research in Respiratory Physiotherapy (LFIP), Department of
Physiotherapy, Universidade Estadual de Londrina (UEL), Avenida Robert

Koch, 60 — Vila Operaria, 86038-350, Londrina, Parana, Brazil



29

ABSTRACT

Objectives: To identify the minimal important difference (MID) of two methods
for the assessment of improvement of quadriceps femoris strength after an
exercise training (ET) program in individuals with moderate-to-severe stable
chronic obstructive pulmonary disease (COPD): 1-repetition maximum (1RM)
performed in a multigym and maximal voluntary contraction (MVC) by using a

strain gauge.

Design: Longitudinal study

Setting: Outpatient clinic, University hospital.

Participants: Twenty-one individuals with stable COPD (11 males, 65£8 years,
forced expiratory volume in the first second [FEV1] 51+16 %predicted, 6-minute
walking test [6MWT] 47856 meters) composed a convenience sample

submitted to an ET.

Interventions: High-intensity ET program including walking and cycling plus

strengthening exercises, during 12 weeks, three times per week.

Main Outcome Measures: Isometric (MVC) and isotonic (1RM) muscle

strength of the quadriceps femoris assessed before and after the ET program.

Results: At the end of the ET program, quadriceps femoris strength improved
significantly (846 kg for 1RM and 10+4 Nm for MVC) (P<0.05 for both). The MID
for improvement of the quadriceps femoris strength calculated by distribution-
based methods ranged from 9.4 to 16 Nm for the MVC and from 2.5 to 3 kg for

the 1RM test. Anchor-based MIDs could not be calculated since there was no
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correlation between the improvement of QF strength and the improvement of

the proposed anchor (6MWT).

Conclusions: These results indicate that the MID for improvement of
guadriceps femoris strength after a high-intensity ET program in individuals with
moderate-to-severe stable COPD ranges between 9.4 and 16 Nm for the MVC

assessed with a strain gauge and between 2.5 and 3 kg for the 1RM test.

Keywords: Chronic obstructive pulmonary disease; muscle strength; lower

limb; exercise.



ABBREVIATIONS

1RM: 1-repetition maximum

6MWD: 6-min walking distance

6MWT: 6-min walk test

COPD: Chronic Obstructive Pulmonary Disease

GOLD: Global Initiative or Chronic Obstructive Lung Disease

MID: minimal important difference

MVC: maximum voluntary contraction

Wmax: maximum workload
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a chronic lung disease
characterized by persistent airflow limitation®. Although commonly characterized
as a lung disease, it also features systemic effects such as reduced peripheral
muscle strength and endurance, atrophy, change in the type of muscle fiber and
reduced oxidative capacity?. In these individuals, muscle dysfunction in the
lower limbs is directly related to reduced daily physical activity3. Furthermore,
they present a 30% reduction in quadriceps femoris muscle strength when
compared to healthy elderly#, and this reduction is related to important

outcomes such as poor quality of life and higher mortality® .

The benefits of exercise-based interventions are widely recognized in
individuals with COPD and have the potential to reverse or stabilize lower limb
dysfunction in this population? 7. Previous studies found improvement in the
quadriceps femoris isometric strength after endurance and strength training?® °.
Significant post-training improvement in quadriceps femoris strength was also

found when using the 1-repetition maximum (1RM) test as assessment tool? 11,

Despite the solid evidence in the literature about the improvement in
guadriceps femoris strength after exercise training in COPD, its minimal
important difference (MID) for different methods of assessment remains
unknown. The MID is defined as the minimum value of change required
between two points in time to be sure that a patient has really improved in a
given post-rehabilitation outcome??. This study aimed to define values for MID
of quadriceps femoris muscle assessed by 1RM and maximum voluntary
contraction (MVC) tests after high-intensity exercise training in individuals with

COPD.
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METHODS
Study design, participants, inclusion and exclusion criteria

A longitudinal study was conducted at the Laboratory of Research in
Respiratory Physiotherapy, State University of Londrina, Brazil from February
2016 to March 2019. Individuals were recruited to a convenience sample by
advertisements in public and private respiratory clinics, public transportation,
community health care facilities and at the Pulmonology Outpatient clinic and
Respiratory Physiotherapy Outpatient clinic of the University hospital. Inclusion
criteria were the diagnosis of COPD, according to the Global Initiative or
Chronic Obstructive Lung Disease (GOLD) criteria?; clinical stability defined as
the absence of exacerbations within at least the previous 3 months; absence of
any regular exercise training in the preceding year, absence of any severe
comorbidities (orthopedic, rheumatological, neurological or cardiovascular)
which could interfere in the research protocol. Patients were excluded if they did
not complete the assessments of quadriceps femoris muscle strength and/or
the exercise training program (considering a frequency at least of 70%); and if
severe acute exacerbations occurred requiring long-term hospitalization. The
study was approved by the institutional Research Ethics Committee (number

1.730.247) and all participants signed an informed consent term.

Upon inclusion, all individuals were assessed at baseline and at the end of
the exercise training program concerning demographics, lung function, exercise

capacity and quadriceps femoris muscle strength.
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Assessments
Lung function

Spirometry was performed (Spirobank G, MIR, Italy) according to
international standards®® and using reference values for the Brazilian

population®4,
Exercise capacity

Functional exercise capacity was assessed by the 6-min walk test (6MWT)
in order to prescribe treadmill training, to verify post- exercise training
improvements, and to correlate it with peripheral muscle strength. It was
performed according to international standardization'®. Reference values for the
6-min walking distance (6MWD) were those proposed by Britto et al.'® for the
Brazilian population. For the purposes of risk assessment and prescription of
training workload, a baseline incremental maximum workload cycle ergometer

test was performed according to international standardization®’.
Quadriceps femoris muscle strength

Quadriceps femoris strength was assessed by two tests: MVC and 1RM.
MVC was measured through a fixed strain gauge of 200 Kgf (EMG System,
Brazil), a method which is valid and reliable for this population®. The
assessment consists of maximal volitional isometric contractions performed
against a resistance at a fixed joint angle!®. The individual was positioned
seated with an upright trunk posture and back support, with 90° of hip and knee
flexion and hands placed on the respective thighs (figure 1A). Strain-gauge
measures were obtained over six seconds of maximal contraction, with one-

minute rest intervals between each repetition. Both legs were measured and the
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highest value of three reproducible maneuvers from five attempts (allowing no
more than 5% variance) was used for analysis. Standardized strong verbal
encouragement was provided during all maneuvers. For the calculation of
values in Newton meters (Nm), leg length was measured from the middle of the
fibula head (rotation axis) to the top of the malleolus (fixed point where the force
was applied) and values were calculated using the formula (Nm= leg length [m]

x Newtons)?8,

The 1RM test was performed in a multigym device (CRW 1000, Brazil) and
is represented in figure 1B. The test was performed to determine the maximum
weight that can be isotonically lifted in a single movement of a given muscle
(i.e., quadriceps femoris) tested throughout full range of motion and without
compensatory movements with both legs simultaneously 2% 21, The load was
initially estimated individually and was increased until the subject could not
complete the movement in full range of motion or presented compensatory
movements, and then the load previously lifted was considered the 1RM load.
One-minute rest was given between attempts to avoid fatigue. All assessments

were carried out by trained physiotherapists.

Exercise training

All individuals took part in a high-intensity exercise training program during
12 weeks, three times per week. The duration of each session was,
approximately one hour and the program comprised walking and cycling plus
strengthening exercises. Initial training load for cycling was based on the

maximum workload (Wmax) achieved in the baseline incremental maximum
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workload cycle ergometer test. It started from 60% of the Wmax and was
progressively increased aiming to reach 100% at the end of the program.
Walking training was performed on a treadmill, with initial speed calculated
based on the average speed of the baseline 6MWT. It started from 70% of the
6MWT average speed and was progressively increased aiming to reach 110%
at the end of the program. Strengthening exercises for the quadriceps femoris
were performed in a multigym device. Initial load was determined based on 70%
of the load (in Kg) achieved in the baseline 1RM test and was progressively
increased aiming to reach 110% at the end of the program. For cycling, walking
and strengthening exercises, progression of training workload was adjusted
weekly according to a pre-established schedule but also considering the

individual’'s tolerance and symptoms.

Statistical Analysis

Normality in data distribution was evaluated using the Shapiro-Wilk test.
Results were described as mean + standard deviation or median (25-75%
interquartile range). Changes after the exercise training program were verified
using the Student’s t test. The software used was the Statistical Package for the

Social Sciences (SPSS) 22, and significance level was set at P < 0.05.
Calculation of the MIDs

The anchor-based method uses an external indicator with its known MID
in the target population. For this study, the potential anchor was the 6MWD,
with an MID of 30 meters™®. For a potential anchor to be selected using this

approach as per recommendations, the change from baseline should correlate
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with the change in MVC and 1RM with a Pearson correlation coefficient =2 0.50

and P < 0.05%,

The distribution-based methods used were empirical rule effect size,
Cohen'’s effect size and 0.5 times the standard deviation (SD) of the baseline
measurement. In the calculation of Cohen’s effect size and the empirical rule

effect size, SD of the change score was used 2.

RESULTS

The study flowchart is shown in Figure 2. Twenty-one individuals were
analyzed and the sample characteristics are given in Table 1. The sample was
well-balanced in terms of sex distribution and presented mainly individuals with
moderate-to-severe disease and relatively preserved functional exercise

capacity.

Changes in quadriceps femoris strength and 6MWT (potential anchor)
between pre and post exercise training program are described in Table 2. 1RM,

MVC and 6MWD improved significantly as a result of the training program.

It was not possible to reach an anchor-based MID for the tests since
changes in 6MWD did not correlate significantly with changes in quadriceps
femoris strength assessed both by 1RM (r= 0.17, P= 0.46) and by MVC (r=-
0.13, P=0.60). By using distribution-based methods, the MID for the MVC was
shown to range between 9.4 and 16 Nm (Table 3) or between 7.4% and 12.6%
increase from baseline. For the 1RM, the MID was shown to range between 2.5
and 3 kg (Table 4) or increase in strength between 12% and 15% from

baseline.
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DISCUSSION

This study provides MIDs for improvement of quadriceps femoris strength
assessed by MVC and 1RM in individuals with COPD submitted to an exercise
training program. The exercise program included strength and endurance
training. The improvement of quadriceps femoris muscle strength after strength
training in individuals with COPD is well known and widely described in the
literature”- 22, In general, previous studies aimed to evaluate the effectiveness of
interventions for strengthening of the quadriceps femoris by focusing on
statistically significant differences. A step further in the interpretation of
meaningful improvements after training protocols is to analyze whether the
intervention actually yields a minimal change that expresses real improvement.
The present study comes to fill this gap. We believe this is clinically useful since
the strength of the quadriceps femoris is related to important outcomes such as

mortality®.

Vaidya and colleagues have sought to find a MID for isometric muscle
strength of the quadriceps femoris in individuals with COPD by using a fixed
dynamometer?*. The present study expands these findings by providing MID
values for assessment with a strain-gauge, a valid and reliable assessment
method, in individuals with COPD*2. Moreover, to the best of the authors’
knowledge, this is the first study in COPD to suggest a MID value for the 1RM
test of the quadriceps femoris, which is a method widely used in clinical practice
in this population. The 1RM test is useful not only to analyze the effects of
training interventions, but also to facilitate the prescription of adequate training

loads? 2. This further increases the relevance of assessing quadriceps femoris
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strength both isometrically and isotonically, according to international

recommendations?.

MID values proposed in the present study for MVC of the quadriceps
femoris are higher when compared to that proposed by Vaidya et al. (7.5 Nm)?4,
This is likely explained by two main reasons: differences in the assessment
method (strain gauge versus fixed dynamometer); and differences in the sample
characteristics, since individuals in the present study presented better
performance in the baseline assessment of quadriceps muscle strength (126 +

32 versus 96 + 37 Nm).

The calculation of the MID for MVC and 1RM in the present study was
based only on distribution-based methods since the 6MWT, a potential anchor,
did not correlate significantly neither with the isometric nor with the isotonic
assessment of quadriceps femoris strength. This is in line with the previous
literature that also did not find significant correlation between quadriceps
femoris strength and the 6MWT?5. The lack of correlation is not fully surprising
since the 1RM and MVC tests assess muscle strength, whereas the 6MWT
assesses functional exercise capacity, therefore referring to different attributes

of a patient’s physical function.

Study limitations

The absence of potential anchors presenting good correlation with
guadriceps femoris strength is a limitation of the study. However, this is not the
first study to fail in the attempt to find anchor-based MIDs in COPD?* 25, Another

limitation is that the sample was essentially composed by moderate and severe
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patients, with limited representation of mild and very severe disease. On the
other hand, patients with moderate-to-severe airflow obstruction correspond to
a very large proportion of subjects referred to exercise training programs, and
the present results may represent this profile of individuals. Furthermore, the
relatively high rate dropout is also a limitation, but it somehow corroborates with
the previous literature?’. To assure that the patient completes an exercise
training program is a challenge. Finally, the MIDs suggested by the present
study may be subjected to future studies including a more diverse range of

disease severities in order to improve external validation.

CONCLUSION

These results indicate that the distribution-based MID for improvement of
guadriceps femoris strength after a high-intensity exercise training program in
individuals with moderate-to-severe stable COPD ranges between 9.4 and 16
Nm and between 7.4% and 12.6% increase from baseline for the MVC
assessed with a strain gauge, whereas for the 1RM it ranges between 2.5 and 3
kg, or increase in strength between 12% and 15% from baseline. These values
provide a quantitative interpretation of the improvements after high-intensity

physical training in this population, therefore contributing to clinical practice.
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FIGURES

Figure 1. Assessment of muscle strength of the quadriceps femoris. A)
Isometric maximum voluntary contraction using a fixed strain gauge. B). One-

repetition maximum test to determine maximum weight isotonically lifted.
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Assessed for Eligibility
n=68

Excluded (n= 22)
- Incomplete baseline assessment (n=18)

- Unknown reasons (n= 4)

L 4

n= 46

Allocated to intervention

Intervention —

Discontinued intervention (n= 18)
- Acute exacerbation (n= 5)
- Withdraw consent (n=4)
- Cardiovascular and ortophedic

complications (n= 9)

Completed intervention
n=28

Analysis

Incomplete assessment at the end of the

exercise program (n=7)

Analysed
n= 21

Figure 2. Flowchart of the study.
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Table 1. Baseline characteristics of the sample.

44

n 21
Male/Female (%) 10/11 (48/52)
Age, years 65+8
BMI, kg/m? 27+ 6
FEV1, L 1.3+04
FEV1, % predicted 51+16
FVC, L 2.65+0.84
FVC, % predicted 82 +23
FEV1/FVC 50+9
6MWD, %predicted 91+12
Work rate, W 44 + 20

BMI: body mass index; FEV1: Forced expiratory volume in the first second;

FVC: Forced vital capacity; 6MWD: distance achieved in the 6-minute walk test.



Table 2. Changes between pre and post exercise training program in

guadriceps femoris strength and 6-minute walk test.
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Pre Post Mean difference P-value

1RM QF, kg 205 28+8 8+6 < 0.0001
MVC QF, Nm 126 + 32 138+ 34 104 0.043
6MWD, m 478 £ 56 509 + 59 26 +43 0.012

1RM QF: 1 repetition maximum of the quadriceps femoris; MVC QF: maximum

voluntary contraction of the quadriceps femoris; 6MWD: distance achieved in

the 6-minute walk test.
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Table 3. Distribution-based methods to estimate the minimal important
difference for improvement in quadriceps femoris strength assessed by the

maximal voluntary contraction test.

Methods Equation MID MVC QF (Nm)
Empirical rule effect size 0.08 * 6 * SDa 9.4
Cohen’s effect size 0.5 * SDa 9.8
0.5 times SD 0.5 * SDbaseline 16

MID: minimal important difference; MVC: maximal voluntary contraction; QF:

guadriceps femoris; SD: standard deviation
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Table 4. Distribution-based methods to estimate the minimal important
difference for improvement of quadriceps femoris strength assessed by the 1-

repetition maximum test.

Methods Equation MID 1RM QF (kg)
Empirical rule effect size 0.08 * 6 * SDa 2.9
Cohen’s effect size 0.5 * SDa 3.0
0.5 times SD 0.5 * SDbaseline 2.5

MID: minimal important difference; 1RM: 1 repetition maximum test; QF:

guadriceps femoris; SD: standard deviation.
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4 CONSIDERACOES FINAIS

Esta dissertacdo ressalta que a avaliacdo da forca muscular
periférica, em especial do quadriceps femoral, € importante e amplamente
utilizada em individuos com DPOC. Os principais objetivos da avaliagdo da
forca muscular periférica sédo identificar a presenca de fraqueza muscular,
verificar a eficicia do treinamento fisico e permitir a prescricdo da carga ideal

de treinamento.

Neste sentido, o presente estudo propde valores de MDI para
melhora da for¢a de quadriceps femoral apos treinamento fisico em individuos
com DPOC, tanto para avaliacdo isométrica quanto isotbnica. Esses valores
permitem uma interpretacdo quantitativa mais aprofundada da extensdo dos
efeitos benéficos do treinamento fisico de alta intensidade nesta populacdo. Os
resultados contribuem com a pratica clinica visto que esses valores de MDI
representam um alvo de aumento da for¢ca muscular, sendo este um dos

principais desfechos avaliados ap0s programas de treinamento fisico.
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6 APENDICE

APENDICE A — Termo de consentimento livre e esclarecido

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Prezado(a) Senhor(a):

O(A) Sr(a) estd sendo convidado para participar de um projeto de pesquisa
chamado “A adigdo do treinamento aerébico de membros superiores ao
treinamento aerdbico de membros inferiores e exercicios globais de forca
muscular se traduz em melhor desempenho nas atividades de vida diaria e no
nivel de atividade fisica da vida diaria em DPOC?”, cujos pesquisadores
responsaveis sdo Prof. Dr. Fabio de Oliveira Pitta e Nidia A. Hernandes, do
Departamento de Fisioterapia da Universidade Estadual de Londrina (UEL). O
estudo analisara principalmente as melhoras obtidas apdés 3 meses de
treinamento utilizando-se dois tipos diferentes de exercicio fisico. Justificativa:
O presente estudo contribuird para solucionar uma questdo ndo resolvida na
literatura cientifica da area, e que tem sido alvo de grande debate entre
pesquisadores. Embora a adicdo do treinamento de membros superiores ao
programa de reabilitacdo pulmonar para pacientes com DPOC ja esteja
estabelecido na literatura cientifica e estudos que comprovem a eficiéncia e a
necessidade do treinamento dessa musculatura ja tenham sido publicados,
ainda ndo se sabe se um programa de treinamento fisico de alta intensidade
gue inclui exercicio aerébico envolvendo MMSS adicionalmente ao treinamento
de MMII, além de exercicios globais de forca muscular, resulta em melhora
mais acentuada do desempenho nas AVD e do nivel de AFVD. Além disso, o
presente estudo podera verificar se esses beneficios serdo evidenciados ja
apos os primeiros 3 meses de intervencdo. Caso isso ocorra, poderemos
sugerir um modelo de protocolo de treinamento fisico de curta duracdo que
comprovadamente resulta em melhora de AFVD e desempenho nas AVD.
Objetivo: Comparar os efeitos de dois programas de treinamento fisico de alta
intensidade que envolvem, por exemplo, exercicios aerébicos como caminhar
em esteira e pedalar com os membros superiores (bracos) e membros
inferiores (pernas) sobre a funcdo do pulmao, a capacidade realizar exercicio, e
a capacidade de realizar as atividades cotidianas (atividades fisicas de vida
diaria- AVD) de pacientes com doenca pulmonar obstrutiva cronica: um
protocolo baseado em treinamento de alta intensidade com exercicios
aerobicos de membros inferiores (caminhada em esteira e pedalar em bicicleta
estacionaria) e exercicios globais de forca muscular; e outro protocolo similar
porém adicionando-se o treinamento aerdbico de membros superiores (pedalar
com os bracos). Procedimentos: Os pacientes incluidos realizardo uma série de
testes que incluira avaliacdo da funcédo do pulméo, da capacidade maxima de
realizar exercicios, da capacidade de realizar as atividades do dia-a-dia
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(capacidade funcional), da forgca muscular dos bracos e pernas e da forca dos
muasculos que sdo usados para respirar (forca muscular respiratoria), da
guantidade de atividade fisica que € realizada no dia-a-dia (atividade fisica na
vida diéria), da composicéo corporal, da qualidade de vida, do impacto que a
doenca tem sobre o paciente (estado funcional) e da sensacao de falta de ar
(dispneia). A realizagdo dos testes requer uma visita de aproximadamente 2
horas ao Hospital Universitario Regional Norte do Parana, em Londrina, além
do uso do pequeno aparelho na cintura durante dois dias (12 horas por dia,
apenas durante o dia e ndo de noite). Apés a avaliacao inicial, os pacientes
serdo divididos em dois grupos: um grupo no qual os participantes realizaréo
um programa de treinamento fisico de alta intensidade que incluir4 exercicios
aerbbicos de membros inferiores (caminhada em esteira e pedalar em bicicleta
estacionaria) e de forca de membros superiores e inferiores; ou no grupo que
realizara 0 mesmo protocolo, porém, com a adi¢do do treinamento aerdbico de
MMSS realizado em cicloergbmetro proprio para MMSS (pedalar com o0s
bragos). Ao final do programa de treinamento, o0s participantes seréo
reavaliados seguindo os mesmos testes realizados na avaliagéo inicial. Custos:
A pesquisa € gratuita e, portanto, ndo envolve qualquer custo por parte dos
individuos. Nao havera qualquer gratificacdo financeira pela participacdo. No
entanto, em caso de eventuais danos ocorridos exclusivamente por causa
deste estudo, o Sr(a) tera direito a tratamento médico completo oferecido pela
instituicdo. Riscos: O presente projeto ndo envolve o uso de qualquer
medicacdo. Os procedimentos envolvidos na pesquisa envolvem riscos
minimos relacionados a realizacdo de exercicio fisico em intensidade toleravel
(exemplo: aumento da sensacédo de falta de ar durante o exercicio; leves dores
musculares; leve aumento da presséao arterial e da frequéncia cardiaca durante
0 exercicio; e risco de queda em caso de tropecos durante a caminhada).
Pacientes com contraindicacfes a realizacdo de exercicios (como por exemplo
pacientes com doenca cardiaca grave prévia) ndo serdo incluidos neste
projeto. Ainda assim, visto que alteracdes fisiolégicas como aumento discreto
na pressao arterial e frequéncia cardiaca, por exemplo, sdo normais durante a
execucdo de qualquer atividade fisica, procederemos o monitoramento dos
sinais vitais durante as sessdes. Em casos que estas respostas nao estejam
dentro da normalidade esperada o exercicio sera interrompido. Além disso,
guando necessario (i.e., na eventualidade de respostas adversas durante as
sessfes) o0s pacientes serdo imediatamente encaminhados para atendimento
meédico no Hospital Universitario de Londrina (HU/UEL), ja que o projeto sera
realizado nas dependéncias deste hospital. Sigilo: Embora os resultados da
pesquisa possam ser divulgados em publicacbes e eventos cientificos, a
identidade dos participantes serd sempre preservada de maneira sigilosa, ou
seja, em segredo.

Caso o(a) Sr(a) aceite esse convite e concorde voluntariamente em participar
do estudo assinando este termo de consentimento, consideramos que o Sr(a)
acredita que foi suficientemente informado(a) pela pesquisadora Nidia
Aparecida Hernandes sobre a pesquisa, 0s procedimentos envolvidos nela,
assim como os possiveis riscos e beneficios decorrentes dessa participagao.
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Ressaltamos novamente que o Sr(a) pode retirar seu consentimento a qualquer
momento, sem que isto leve a qualquer prejuizo em nenhum sentido.

Local e data:

Nome do participante:

Assinatura do participante ou responsavel:

Assinatura do pesquisador:

Colocamo-nos a disposicdo para qualquer esclarecimento que se fizer
necessario nos telefones (43) 3371-2477 ou pessoalmente no Ambulatério de
Fisioterapia Respiratdria do Hospital Universitario Regional Norte do Parana:
Av. Robert Koch, 60 — Vila Operaria — Londrina — PR (perguntar pelo Professor
Fabio de Oliveira Pitta).

Atenciosamente,

Prof. Fabio de Oliveira Pitta

Coordenador do Projeto

Comite de Etica em Pesquisa da UEL (CEP/UEL)

Comité de Etica em Pesquisa Envolvendo Seres Humanos - CEP/UEL
Rodovia Celso Garcia Cid, Km 380 (PR 445)

Campus Universitario - ao lado do Banco Itau

Londrina- Pr - CEP: 86057-970
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7 ANEXOS

ANEXO A - Normas de formatac&o da revista Archives of Physical
Medicine and Rehabilitation

Fator de impacto 3.098
Qualis Q1

Information for Authors
Manuscript Headings

Original Article level 1 headings are: Methods, Results, Discussion, and
Conclusions. Articles should include the level 2 subsection heading Study
Limitations at the end of the Discussion section. Longer articles may need other
level 2 and/or level 3 subsection headings to clarify their content, especially the
Results and Discussion sections.Other types of articles such as Commentaries
and Special Communications do not require this format.

Title Page

Include these elements in the title page in the following sequence, double-
spaced: (1) Running head of no more than 40 character spaces (no
abbreviations); (2) Title (no abbreviations); (3) Author(s) full name(s) and
highest academic degree(s); (4) The name(s) of the institution(s), section(s),
division(s), and department(s) where the study was performed and the
institutional affiliation(s) of the author(s) at the time of the study. An asterisk
after an author's name and a footnote may indicate a change in affiliation; (5)
Acknowledgment of any presentation of this material, to whom, when, and
where; (6) Acknowledgment of financial support, including grant numbers and
any other needed acknowledgments. Explanations of any conflicts of interest;
(7) Name, address, business telephone number, and e-mail address of
corresponding author; and (8) Clinical trial registration number, if applicable.
Please note that clinical trial registration will now be required as of January 1,
2016. The grace period will end January 1, 2017 when registration will be
mandatory.

Abstract

For articles reporting original data (Original Articles, Brief Reports) and Review
Articles (including Meta-Analyses), a structured abstract is required (see the
Instructions for Structured Abstracts). Authors should make sure the key
elements from the Reporting Guideline (eg. CONSORT, PRISMA, etc.) they
followed for their manuscript are included in the abstract as well as the body of
the paper. Structured abstracts for Original Research and for Systematic
Reviews/Meta-Analyses should be no more than 300 words in length. For other
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manuscripts (e.g., Commentaries, Editorials and Special Communications),
include a conventional, unstructured abstract of no more than 250 words.

Keywords

All abstracts must include provide 1 to 10 Keywords identified by the author.
Keywords must be selected from the US National Library of Medicine's (NLM)
Medical Subject Headings, which is available at
http://www.nlm.nih.gov/mesh/MBrowser.html.

Abbreviations

Archives' editorial policy is to minimize the use of abbreviations. Fewer
abbreviations make it easier for the multidisciplinary readership to follow the
text. Authors should include a list of abbreviations in their manuscript file directly
following the keywords (just above the introduction). Archives uses only
standard abbreviations with Davis's and Dorland's as our guides. Abbreviations
that are used only in tables, appendices, or figures are not included in the list
and should be defined in the table, appendix, or figure legend. However,
abbreviations that are in the list need not be re-defined in a table footnote or
figure legend. All abbreviation lists must be alphabetized. All abbreviations must
be defined upon first mention in the body of the manuscript. The abbreviations
SD (standard deviation) and SE (standard error) require no definition in
Archives.

Main Manuscript
Introduction

State the purpose of the article. Summarize the rationale for the study or
observation. Give only pertinent references, and do not review the subject
extensively. Do not include data or conclusions from the work being reported.
Do not include a heading for this section.

Methods

Describe the selection of the observational or experimental subjects (patients or
experimental animals, including controls) clearly. Discuss eligibility of
experimental subjects. Give details about randomization. Describe the methods
for any blinding of observations. Identify the methods, equipment and materials,
and procedures in sufficient detail to allow others to reproduce the results.

Reference established methods, including statistical methods (see below);
provide very brief descriptions for methods that have been published but are not
well known; describe new or substantially modified methods, give reasons for
using them, and evaluate their limitations. ldentify precisely all drugs and
chemicals used, including generic name(s), dose(s), and route(s) of
administration.

While there may be occasional exceptions, Archives is committed to the need
for clinical trial reports to be accompanied by adequate periods of follow-up. A
lack of sufficient follow-up may be detrimental to a paper's acceptance.
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When reporting work with human subjects, indicate whether the procedures
followed protocol and accord with the ethical standards of the responsible
institutional review board, ethics committee or with the Helsinki Declaration of
1975, as revised in 2013, as appropriate for the country where the research
took place. 2

Do not use patients' names, initials, or hospital numbers, especially in any
illustrative material. When reporting experiments on animals, indicate whether
the procedures followed accord with the institution's committee on animal
experimentation or with the National Research Council's guide on the care and
use of laboratory animals. Archives may require authors to verify the above
procedures.

Describe statistical methods in enough detail to enable knowledgeable readers
with access to the original data to verify the reported results. When possible,
guantify findings and present them with appropriate indicators of measurement
error or uncertainty (eg, confidence intervals [CIs]). Avoid sole reliance on
statistical hypothesis testing, such as P values, which fails to convey important
guantitative information.

Researchers should report and identify the specific statistical test used and the
obtained statistical value. Researchers should supplement the results of any
statistical value. Researchers should supplement the results of any statistical
significance test with the use of effect size values or Cls. Measures of effect
size or Cls should be routinely included in quantitative clinical trials reported in
rehabilitation research. The statistical power values and the corresponding type
Il error probability should always be reported for statistically nonsignificant
results.

The investigator should ensure that there is sufficient power to detect, as
statistically significant, a clinically meaningful treatment effect of an a priori
specified size 4. References for study design and statistical methods should be
to standard works (with pages stated) rather than to papers in which designs or
methods were originally reported.

Specify any general use computer programs used. Avoid nontechnical uses of
technical terms in statistics, such as "random" (which implies a randomizing
device), "normal," "significant,” "correlation,” or "sample." Define statistical
terms, abbreviations, and symbols.

When submitting manuscripts on randomized controlled trials (RCTs), authors
must include the CONSORT (Consolidated Standards for Reporting Trials) flow
diagram. See the Reporting Guidelines.

Results

When data are summarized in the Results section, specify the statistical
methods used to analyze them. Describe the success of any blinding of
observations. Report treatment complications. Give numbers of observations.
Report losses to observation (ie, dropouts from a clinical trial). Present results in
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logical sequence in the text, tables, and illustrations. Archives aims to publish
no more than 5 figures per manuscript so restrict tables and figures to those
needed to explain arguments and to assess their support. Use graphs as an
alternative to tables with many entries; do not duplicate data in graphs and
tables. Do not repeat in the text all the data in the tables, illustrations, or both;
emphasize or summarize only important observations.

While there may be occasional exceptions, Archives is committed to the need
for clinical trial reports to be accompanied by adequate periods of follow-up. A
lack of sufficient follow-up may be detrimental to a paper's acceptance.

Discussion

Emphasize the new and important aspects of the study and the conclusions that
follow from them. Do not repeat in detail data or other material given in the
introduction or the Results section. Include in the Discussion section the
implications of the findings and their limitations, including implications for future
research. Authors should address the issue of effect magnitude, in terms of
both the statistics reported and the implications of the research. Relate the
observations to other relevant studies.

Study Limitations

Include the subsection (Level 2 heading), "Study Limitations” to discuss the
limitations of the study.

Conclusions

Link the conclusions with the study's goals but avoid unqualified statements not
supported by the data. Avoid claiming priority and alluding to work that is
incomplete. State new hypotheses when warranted, but clearly label them as
such. Recommendations, when appropriate, may be included.

Highlights

Highlights are optional yet highly encouraged for this journal, as they increase
the discoverability of your article via search engines. They consist of a short
collection of bullet points that capture the novel results of your research as well
as new methods that were used during the study (if any). Please have a look at
the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online
submission system. Please use 'Highlights' in the file name and include 3 to 5
bullet points (maximum 85 characters, including spaces, per bullet point).

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more
attention to the online article. The graphical abstract should summarize the
contents of the article in a concise, pictorial form designed to capture the
attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an
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image with a minimum of 531 x 1328 pixels (h x w) or proportionally more. The
image should be readable at a size of 5 x 13 cm using a regular screen
resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. You
can view Example Graphical Abstracts on our information site.

uthors can make use of Elsevier's lllustration Services to ensure the best
presentation of their images and in accordance with all technical requirements.

Acknowledgments

One or more statements should specify: (1) contributions that do not justify
authorship (ie, third-party statistical analysis, writing/editing); and (2)
acknowledgments of technical help.

Persons who have contributed intellectually to the manuscript but whose
contributions do not justify authorship must be named and their function or
contribution described, e.g., "scientific adviser,” “critical review of study
proposal,” "data collection,” or "participation in clinical trial." Clerical,
administrative, laboratory staff, and participants/subjects in the study should not
be acknowledged unless they have contributed significantly to the research,
writing, or intellectual quality of the article. Such persons must give permission
to be named. Authors are responsible for obtaining written permission from
persons acknowledged by name because readers may infer their endorsement
of the data and conclusions.

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 aaaa].

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

Metric units are required. Blood pressures in millimeters of mercury (mmHg)
and all hematologic and clinical chemistry measurements using the International
System of Units (SI).

Artwork
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Figure legends

A list of figure legends should be provided after the reference list, listing each
figure in order by number. Legends/captions should not be embedded in the
figure files themselves.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief
title (not on the figure itself) and a description of the illustration. Keep text in the
illustrations themselves to a minimum but explain all symbols and abbreviations
used.

Tables

Submit each table as a separate file. Accepted file formats are PDF and Word
(Please do not upload Excel files). If needed, Excel files will be requested from
the authors upon a final editorial decision of accept. Number tables
consecutively in the order of their first citation in the text. Include a brief title for
each table, include a short or abbreviated heading for each column. Place
explanatory matter in footnotes, not in the title or column headings. Explain in
footnotes all nonstandard abbreviations that are used in each table. For
footnotes, use the following symbols, in this sequence: *, 1, 1, §, ||, I, # **, 1T,

1t

Identify statistical measures of variations such as standard deviation and
standard error of the mean. Do not use internal horizontal and vertical rules. Be
sure that each table is cited in the text in order. Using too many tables in
relation to the length of the text may produce typesetting difficulties.

Data from another published or unpublished source may only be used with
permission and must be acknowledged fully. It is the author's responsibility to
obtain such permission.

Supplementary data

Archives accepts electronic supplementary material to support and enhance
your scientific research. Supplementary files offer the author additional
possibilities to publish supporting applications, high-resolution images,
background datasets, sound clips, and more. Supplementary files supplied will
be published online alongside the electronic version of your article in Elsevier
Web products, including ScienceDirect: http://www.sciencedirect.com.

Suppliers

Before the References section, provide a Suppliers list with contact information
(names and complete mailing addresses) for manufacturers of devices and
other non-drug products used directly in a study (ie, do not provide such
information for products not directly used in your research but mentioned in
studies you cite). Identify equipment and/or materials in text, tables, and
legends by superscript lower case letters. List suppliers consecutively in the
order they are mentioned in the text.
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Manufacturer names and locations should not be listed in the text where the
product is introduced. Do not list Suppliers in the References list. Do not list
drug manufacturers in the Suppliers list.

References

References in manuscripts accepted by Archives shall include only material that
is retrievable through standard literature searches. Number references
consecutively in the order in which they first appear in the text. ldentify
references in text, tables, and legends by superscript Arabic numerals.
References cited only in tables or in legends to figures should be numbered in
accordance with a sequence established by the first identification in the text of
the particular table or figure.

Try to avoid using abstracts as references; "unpublished observations” and
"personal communications” may not be used as references, although
references to written, not oral, communications may be inserted (in
parentheses) in the text. Avoid "personal communication” unless it provides
essential information not available from a public source. In this case, cite the
name of the person and date of communication in parentheses in the text. For
scientific articles, authors should obtain written permission and confirmation of
accuracy from the source of personal communication.

Include among the references those papers accepted but not yet published;
designate the journal and add "In press.” Authors must obtain written
permission to cite such papers as well as verification that they have been
accepted for publication. Editors will request from the author(s) a copy of the
letter from the journal accepting the "in press" article if the manuscript in which it
is cited is accepted by Archives. Information from manuscripts submitted but not
yet accepted should be cited in the text as "(unpublished observations)" with
written permission from the source.

The references must be verified by the author(s) against the original
documents. List all authors and/or editors for each reference, up to 6 authors. If
there are 7 or more authors, truncate the list to the first 3 names and add "etal.”

Citations in the running text

Number references consecutively in the order in which they first appear in the
text. Identify references in text, tables, and legends by superscript Arabic
numerals. References cited only in tables or in legends to figures should be
numbered in accordance with a sequence established by the first identification
in the text of the particular table or figure.

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
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we can properly identify it as a data reference. The [dataset] identifier will not
appear in your published article.

Reference management software

Most Elsevier journals have a standard template available in key reference
management packages. This covers packages using the Citation Style
Language, such as Mendeley (http://www.mendeley.com/features/reference-
manager) and also others like EndNote
(http://www.endnote.com/support/enstyles.asp) and Reference Manager
(http:/Irefman.com/downloads/styles). Using plug-ins to word processing
packages which are available from the above sites, authors only need to select
the appropriate journal template when preparing their article and the list of
references and citations to these will be formatted according to the journal style
as described in this Guide. The process of including templates in these
packages is constantly ongoing. If the journal you are looking for does not have
a template available yet, please see the list of sample references and citations
provided in this Guide to help you format these according to the journal style.

If you manage your research with Mendeley Desktop, you can easily install the
reference style for this journal by clicking the link
below:http://open.mendeley.com/use-citation-style/archives-of-physical-
medicine-and-rehabilitation

When preparing your manuscript, you will then be able to select this style using
the Mendeley plug-ins for Microsoft Word or LibreOffice. For more information
about the Citation Style Language, visit http://citationstyles.org.

Reference formatting

There are no strict requirements on reference formatting at submission.
References can be in any style or format as long as the style is consistent.
Where applicable, author(s) name(s), journal title/book title, chapter title/article
title, year of publication, volume number/book chapter and the article number or
pagination must be present. Use of DOI is highly encouraged. The reference
style used by the journal will be applied to the accepted article by Elsevier at the
proof stage. Note that missing data will be highlighted at proof stage for the
author to correct. If you do wish to format the references yourself they should be
arranged according to the following examples:

Reference style

Text: Indicate references by (consecutive) superscript Arabic humerals in the
order in which they appear in the text. The numerals are to be used outside
periods and commas, inside colons and semicolons. For further detail and
examples you are referred to the AMA Manual of Style, A Guide for Authors and
Editors, Tenth Edition, ISBN 0-978-0-19-517633-9 (see
http://www.amanualofstyle.com).

ist: Number the references in the list in the order in which they appear in the
text. Click here for examples of correct reference formats.
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Journal abbreviations in references

The titles of journals should be abbreviated according to the style used in
MEDLINE. Consult List of Serials Indexed for Online Users, which is available
from the NLM at http://www.nIm.nih.gov/tsd/serials/Isiou.html.
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: A adicdo do treinamento aerébico de membros superiores ao treinamento aerébico de
membros inferiores e exercicios globais de forca muscular se traduz em melhor
desempenho nas atividades da vida diaria e no nivel de atividade fisica da vida diaria
em DPOC?

Pesquisador: Fabio de Oliveira Pitta

Area Tematica:

Versao: 2

CAAE: 57961716.2.0000.5231

Instituicao Proponente: CCS - Departamento de Fisioterapia

Patrocinador Principal: Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico

DADOS DO PARECER

Numero do Parecer: 1.730.247

Apresentagao do Projeto:

Em seu resumo, o projeto PB_INFORMACOES_BASICAS_DO_PROJETO_722856.pdf, traz:

Introduc@o: Diversos fatores contribuem para a limitacao fisica em pacientes com doenca pulmonar
obstrutiva crénica (DPOC), como o descondicionamento, a disfun¢do muscular e a inatividade fisica. Esses
fatores sado alvos terapéuticos que podem responder ao treinamento fisico. Por isso, a literatura cientifica
indica claramente que o exercicio fisico & benéfico para pacientes com DPOC. Apesar da recente
recomendacédo de inclusdo do treinamento aerdbico direcionado para os musculos dos membros superiores
(MMSS) em programas de reabilitacdo pulmonar, o grande foco da maioria desses programas ainda é em
exercicios aerdbicos de membros inferiores (MMII). Entretanto, é importante lembrar que pacientes com
DPOC podem ter o seu desempenho fisico afetado durante simples atividades da vida diaria (AVDs) que
envolvem os MMSS. Portanto, uma duvida permanece: o treinamento aerdbico de MMII e exercicios globais
de forca sdo os componentes-chave para a reducao da inatividade fisica na vida diaria, ou é necessaria a

inclusdo do treinamento aerébico de
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MMSS para otimizar essa reducao? Objetivo: Verificar se pacientes com DPOC se tornam mais ativos
fisicamente na vida diaria e aumentam o desempenho nas AVDs apés diferentes protocolos de treinamento
fisico de alta intensidade, a saber: um incluindo exercicios aerobicos de MMII e exercicios globais de forca
muscular, e outro similar, porém adicionando-se o treinamento aerébico de MMSS. Métodos: Serao
incluidos 64 pacientes com DPOC, que serdo aleatorizados em dois grupos: treinamento de alta intensidade
com exercicios aerébicos de MMII e exercicios globais de forca muscular; e o0 mesmo protocolo de alta
intensidade com a adicdo do treinamento aerébico de MMSS realizado em cicloergémetro. Ambos os
treinamentos serao realizados trés vezes/semana, durante trés meses. Todos os individuos serdo avaliados
antes, apos trés meses de treinamento fisico. Os pacientes realizardo as seguintes avaliacdes: funcao
pulmonar (espirometria), forca muscular respiratéria (pressdes respiratérias maximas), composicao corporal
(bioimpedancia elétrica), nivel de AFVD (acelerémetros), performance em atividades da vida diaria (Londrina
ADL Protocol), capacidade de exercicio avaliada de forma maxima (teste incremental maximo de MMSS e
teste cardiopulmonar de esforco), sub-maxima (teste de endurance em cicloergémetro com carga constante)
e funcional (teste de caminhada de 6 minutos, four-meter gait speed test, sit to stand test e 6-min pegboard
and ring test), forca muscular periférica (dinamometria e teste de 1 repeticido maxima), qualidade de vida,
estado funcional, sensacdo de dispneia, ansiedade e depressao (questionarios especificos para cada um
desses aspectos). Resultados esperados: Os resultados do projeto adicionardo informacdes relevantes a
literatura cientifica dessa area de conhecimento ao investigar a hipétese de que a adicdo do treinamento
aerdbico de MMSS a um treinamento de alta intensidade contribui para reverter o estilo de vida sedentario
de pacientes com DPOC, ou seja, aumentar o seu nivel de AFVD.

Objetivo da Pesquisa:

Comparar o efeito de dois programas de treinamento fisico de longa duragao sobre aspectos pulmonares e
sistémicos de pacientes com doenca pulmonar obstrutiva crénica: um protocolo baseado em treinamento de
alta intensidade com exercicios aerébicos de membros inferiores e exercicios globais de forca muscular; e
outro protocolo similar porém adicionando-se o treinamento aerébico de membros superiores.

Avaliagao dos Riscos e Beneficios:
Riscos

O presente projeto ndo envolve o teste ou uso de qualquer medicacdo. Os procedimentos envolvidos na
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pesquisa envolvem riscos minimos relacionados a realizagcdo de exercicio fisico em intensidade toleravel.
Pacientes com contraindicacdes a realizacdo de exercicios ndo serado incluidos neste projeto. Ainda assim,
visto que alteracdes fisiolégicas como aumento discreto na presséo arterial e frequéncia cardiaca, por
exemplo, sdo normais durante a execucao de qualquer atividade fisica, procederemos o monitoramento dos
sinais vitais durante as sessdes. Em casos que estas respostas ndo estejam dentro da normalidade
esperada o exercicio sera interrompido. Além disso, quando necessario (i.e., na eventualidade de respostas
adversas durante as sessdes) os pacientes serdo imediatamente encaminhados para atendimento medico
no Hospital Universitario de Londrina (HU/UEL), ja que o projeto sera realizado nas dependéncias deste
hospital. Nenhum tipo de pagamento sera fornecido aos individuos participantes. Todos os participantes
assinarao termo de consentimento livre e esclarecido, terdo seu sigilo resguardado e poderao se retirar do

estudo a qualquer momento que desejarem sem qualquer consequéncia ou prejuizo.

Beneficios

A execucao do presente projeto de pesquisa fornecera resultados que contribuirdo para a literatura cientifica
da area demonstrando que, durante um programa de alta intensidade, a inclusdo do treinamento aerébico
de MMSS pode aumentar o desempenho nas AVDs, a capacidade de exercicio dos MMSS, e
principalmente, contribuir para alterar o estilo de vida sedentério de pacientes com DPOC ainda mais do que
um programa que inclua apenas exercicios aerébicos de MMI| e exercicios de forca globais. Os novos
conhecimentos gerados a partir desse estudo auxiliardo profissionais da saude na tomada de decisdes
quanto as estratégias de tratamento e as melhores modalidades de treinamento a serem adotadas com
esses pacientes. Além disso, apés a participacdo no programa, espera-se que beneficios maiores sejam
atingidos pelos pacientes, como por exemplo, a reducdo na frequéncia de hospitalizacdes devido a
exacerbacdes da doenca, na utilizacdo de servigcos de saude e no uso de medicamentos. Além da
contribuicdo para a pratica clinica, o presente estudo permitira e viabilizara a execucdo de trabalhos de
conclusdo de curso e dissertacdes dos alunos de graduacdo e pés-graduacado envolvidos no projeto.
Teremos como objetivo a publicacdo e divulgacao dos resultados desse estudo em artigos cientificos em
periédicos de relevancia internacional e nacional, além da apresentacdo no formato de resumos em
congressos nacionais e internacionais.

Comentarios e Consideragdes sobre a Pesquisa:

O projeto apresenta relevancia e além disso oferece beneficios diretos aos participantes e outros pacientes
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com as mesmas caracteristicas.

Consideragoes sobre os Termos de apresentagao obrigatoria:

Os termos sdo apresentados e atendem as exigéncias vigentes.

Recomendacgoes:

N&o ha recomendacdes

Conclusdes ou Pendéncias e Lista de Inadequagoées:

O projeto pode ser aprovado

Consideragoes Finais a critério do CEP:

Prezado (a) Pesquisad

or (a),
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Este é seu parecer final de aprovacéo, vinculado ao Comité de Etica em Pesquisas Envolvendo Seres

Humanos da Universidade Estadual de Londrina. E sua responsabilidade imprimi-lo para apresentac&o aos

6rgaos e/ou instituicde

s pertinentes.

Coordenacao CEP/UEL.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
Informacdes Basicas|PB_INFORMACOES_BASICAS_DO_P | 23/08/2016 Aceito
do Projeto ROJETO 722856.pdf 16:45:12
TCLE/ Termos de |TCLE_23_08_2016.doc 23/08/2016 |Fabio de Oliveira Aceito
Assentimento / 16:44:29 |Pitta
Justificativa de
Auséncia
Projeto Detalhado / |Projeto_pos_rev.docx 22/08/2016 |Fabio de Oliveira Aceito
Brochura 14:46:27 |Pitta
Investigador
Declaragdo de Parecer_superintendencia.pdf 19/07/2016 |Fabio de Oliveira Aceito
Instituicdo e 16:35:26 | Pitta
Infraestrutura
Folha de Rosto FR.pdf 25/05/2016 |Fabio de Oliveira Aceito

09:45:41 | Pitta
Declaragdo do Termo.pdf 24/05/2016 |Fabio de Oliveira Aceito
Patrocinador 17:43:58 | Pitta
Cronograma Cronograma.docx 24/05/2016 |Fabio de Oliveira Aceito
09:42:28 | Pitta

Situagao do Parecer:
Aprovado
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Telefone: (43)3371-5455

la 14

LONDRINA

CEP: 86.057-970

E-mail:

cep268@uel.br
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Continuacdo do Parecer: 1.730.247

Necessita Apreciagao da CONEP:
Néo

LONDRINA, 16 de Setembro de 2016

Assinado por:

Alexandrina Aparecida Maciel Cardelli
(Coordenador)



