
Universidade de Aveiro  

2019  

 

Escola Superior de Saúde  

 

 

 

 

 

 

PATRÍCIA FILIPA 

SOBRAL REBELO 

 

Mínimas diferenças de importância 

clínica para medidas de fadiga, tosse e 

expetoração reportadas pelos doentes 

com DPOC 

Minimal clinically important differences 

for fatigue, cough and sputum patient-

reported outcome measures in COPD 

 



 

 

 

 



Universidade de Aveiro  

2019  

 

Escola Superior de Saúde 

 

 

 

PATRÍCIA FILIPA 

SOBRAL REBELO 

 

Mínimas diferenças de importância clínica 

para medidas de fadiga, tosse e 

expetoração reportadas pelos doentes 

com DPOC  

Minimal clinically important differences 

for fatigue, cough and sputum patient-

reported outcome measures in COPD 

 Dissertação apresentada à Universidade de Aveiro para 

cumprimento dos requisitos necessários à obtenção do grau de 

Mestre em Fisioterapia ramo Respiratória, realizada sob a 

orientação científica da Doutora Alda Marques, Professora 

Adjunta da Escola Superior de Saúde da Universidade de 

Aveiro e da Mestre Ana Oliveira, Professora Assistente 

Convidada da Escola Superior de Saúde da Universidade de 

Aveiro. 

 

Esta dissertação integra-se no projeto, SAICT-

POL/23926/2016, financiado pelo Fundo Europeu de 

Desenvolvimento Regional (FEDER) - Comissão Diretiva do 

Programa Operacional Regional do Centro e pela Fundação 

para a Ciência e Tecnologia (FCT) e, parcialmente financiado 

pelo Programa Operacional Competitividade e 

Internacionalização (COMPETE), através da COMPETE 2020 

(POCI-01-0145-FEDER-016701) e da FCT 

(UID/BIM/04501/2013  e POCI-01-0145-FEDER-007628-  

iBiMED) 

 



 

 

 

  



 

 

 

 

 

 

 

 

O júri 

 

 

 

Presidente Professor Doutor Rui Jorge Dias Costa  

Professor Coordenador da Escola Superior de Saúde da Universidade de Aveiro 

Arguente Professora Doutora Fátima Rodrigues 

Professora Auxiliar Convidada da Faculdade de Medicina da Universidade de 

Lisboa 

Orientadora Professora Doutora Alda Sofia Pires de Dias Marques  

Professora Adjunta da Escola Superior de Saúde da Universidade de Aveiro 

Co-orientadora Professora Mestre Ana Luísa Araújo Oliveira 

Professora Assistente Convidada da Escola Superior de Saúde da Universidade 

de Aveiro 

 

  



 

 

 

  



 

 

 

Agradecimentos À minha orientadora, Professora Doutora Alda Marques, 

pelo acompanhamento e apoio constante, mas sobretudo 

por ter sempre insistido. 

À co-orientadora, Mestre Ana Oliveira, pela simpatia, 

disponibilidade e ajuda em todas as dificuldades. Pelo 

constante pensamento crítico e desafiador. 

Aos doentes, por todo o tempo e paciência cedidos. Sem 

eles e sem as instituições que acolheram este projeto, o 

trabalho não teria sido possível.  

À equipa do Lab3R, por me desafiarem todos os dias a ser 

cada vez melhor. Pelo companheirismo e gargalhadas 

partilhadas.  

À Sarinha e à Filipa por partilharem comigo não só o 

conhecimento e experiência, mas pela constante 

disponibilidade e carinho. 

À Cátia, por ser mais que uma “colega”. Pelas loucuras e 

animação garantidas, e pelo ombro amigo sempre 

reconfortante. Por transformar o trabalho em amizade. 

A todos os meus amigos, e em especial à Bia, à Cila e à 

Kátia que têm povoado a minha vida de alegria e afeto, e 

sem as quais não era a mesma coisa. 

À Andreia pela presença constante, irmandade, força e 

inspiração. Por ser a minha âncora e me manter com pés 

na terra enquanto me obriga sempre a voar.  

Ao Rui, pela confiança, por me fazer sonhar e por me dar 

o que a ciência não pode ensinar, nem explicar… 

Mas principalmente, aos meus pais e ao meu irmão pelo 

amor e apoio incondicional. A eles, razão da minha 

existência, por me terem educado e mostrado que com 

humildade, honestidade e persistência conseguimos 

alcançar os nossos objetivos. 

 



 

 

 

 

 

  



 

 

 

Palavras-

chave 

Características de medida; Sintomas; Medidas reportadas pelos doentes; 

Reabilitação Respiratória; DPOC.  

Resumo 
Enquadramento: A fadiga, a tosse e a expetoração são sintomas de elevada 

prevalência na doença pulmonar obstrutiva crónica (DPOC), e a sua avaliação é 

frequentemente realizada utilizando medidas reportadas pelos doentes (i.e., 

PROMs). A Reabilitação Respiratória (RR) tem demonstrado ser eficaz na gestão 

destes sintomas. Contudo, a interpretação da magnitude dos efeitos da RR 

nestes sintomas é limitada pela inexistência de pontos de corte que permitam 

detetar alterações clinicamente relevantes para os doentes e profissionais de 

saúde (i.e., mínima diferença de importância clínica – MDIC). 

Objetivo: Estimar MDIC após a RR para as seguintes PROMs: checklist of 

individual strength –fatigue subscale (CIS-20 FS), functional assessment of 

chronic illness therapy –fatigue (FACIT-F), Leicester cough questionnaire (LCQ) 

e cough and sputum assessment questionnaire (CASA-Q), na DPOC. 

Métodos: Realizou-se um estudo observacional prospetivo com doentes com 

DPOC, que participaram num programa comunitário de RR. As PROMs foram 

recolhidas antes e após o programa de RR. Para calcular as MDIC foram 

utilizados métodos de ancora (i.e., diferenças entre médias, curvas de 

característica de operação do recetor e regressões lineares) e métodos de 

distribuição (i.e., 0.5 vezes o desvio padrão; erro standard da medida (ESM); 1.96 

vezes o ESM; mínima diferença detetável (MDC95) e tamanhos do efeito). As 

âncoras usadas foram: i) global rating of change scale dos doentes e 

fisioterapeutas; ii) COPD assessment test; iii) st. george’s respiratory 

questionnaire e iv) ocorrência de exacerbações durante a RR. As MDIC finais 

foram calculadas agrupando os métodos de âncora e de distribuição através de 

um modelo de qualidade dos efeitos. 

Resultados: Foram incluídos 49 doentes com DPOC (81,6% homens, 69,8±7,4 

anos, FEV1 49,4±19,2%previsto). As MDIC calculadas foram: 7,3 (4,1 a 10,6) para 

a CIS-20 FS, 4,2 (1,7 a 6,7) para a FACIT-F, 1,3 (0,4 a 2,2) para a LCQ, 10 para 

as dimensões dos sintomas/ impacto da tosse e sintomas da expetoração da 

CASA-Q e 7,8 para o impacto da expetoração, com intervalos entre 0 a 19,5. 

Conclusão: As MDIC encontradas neste estudo, 7,3 na CIS-20 FS, 4,2 na 

FACIT-F, 1,3 na LCQ, 10,6 e 10,1 nas dimensões dos sintomas e impacto da 

tosse, e 9,7 e 7,8 nas dimensões da expetoração da CASA-Q, são potenciais 

estimativas que podem ser usadas pelos profissionais de saúde para interpretar 

os efeitos da RR nestes sintomas, e guiar futuras intervenções. 



 

 

 

 

  

 



 

 

 

Keywords Measurement characteristics; Symptoms; Patient-reported outcome 

measures; Pulmonary rehabilitation; COPD. 

Abstract 
Background: Fatigue, cough and sputum are highly prevalent symptoms 

in patients with chronic obstructive pulmonary disease (COPD), which 

evaluation is commonly performed using patient-reported outcome 

measures (PROMs). Pulmonary rehabilitation (PR) has shown to be 

effective in managing these symptoms. However, the interpretation of the 

magnitude of PR effects is hindered by the lack of cut-off points to identify 

clinically relevant changes for patients and health professionals (i.e., 

minimal clinically important differences - MCIDs). 

Aim: To establish MCIDs, after PR, for the following PROMs: checklist of 

individual strength – fatigue subscale (CIS-20 FS), functional assessment 

of chronic illness therapy – fatigue (FACIT-F), Leicester cough 

questionnaire (LCQ) and cough and sputum assessment questionnaire 

(CASA-Q), in patients with COPD. 

Methods: An observational prospective study was conducted in patients 

with COPD who participated in a community-based PR programme.  All 

PROMs were assessed pre/post PR.  Anchor- (i.e., mean change, the 

receiver operating characteristic curves and linear regression analysis) and 

distribution-based methods (i.e., 0.5 times the standard deviation; standard 

error of measurement (SEM); 1.96 times the SEM; minimal detectable 

change (MDC95) and effect size) were used to compute the MCIDs. The 

anchors used were: i) patients and physiotherapists global rating of change 

scale, ii) COPD assessment test, iii) St. George’s respiratory questionnaire 

and iv) the occurrence of exacerbations during PR. Pooled MCIDs, combing 

anchor- and distribution-based methods, were computed using a quality 

effects model. 

Results: Forty-nine patients with COPD (81.6% male, 69.8±7.4 years, 

FEV1 49.4±19.2%predicted) were used in the analysis. The pooled MCIDs 

were: 7.3 (4.1 to 10.6) for CIS-20 FS, 4.2 (1.7 to 6.7) for FACIT-F, 1.3 (0.4 

to 2.2) for LCQ, 10 for CASA-Q cough symptoms/ impact and sputum 

symptoms domains and 7.8 for sputum impact, ranging from 0 to 19.5. 

Conclusion: The MCIDs found in this study, 7.3 for CIS-20 FS, 4.2 for 

FACIT-F, 1.3 for LCQ, 10.6 and 10.1 for the cough symptoms and impact 

dimensions, and 9.7 and 7.8 for the sputum dimensions of CASA-Q, are 

potential estimates that can be used by health professionals to interpret PR 

effects in these symptoms and guide future interventions. 
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1. Introduction 

Chronic obstructive pulmonary disease (COPD) affects approximately 384 million people 

around the world and 800.000 in Portugal (1, 2). In the past years, COPD-related morbidity 

and mortality has been increasing (1) and, in 2016 it was considered the third leading cause 

of death worldwide (3). Therefore, COPD is a growing global health concern that poses 

major burden on individuals, as well as, on economics and social systems (1, 4, 5).  

The individual disease burden is driven by the impact of symptoms and their influence on 

the patient’s ability to perform daily activities (6), which contribute for making COPD the 5th 

leading cause of disability-adjusted life years (DALYs), i.e. for the loss of years of life and 

years lost due to disability (1). Economic and societal costs are determined by the severity 

of the disease, the frequency of exacerbations and the presence of comorbidities (1, 5). In 

the European Union, the direct annual healthcare costs related to COPD are of €38.6 billion, 

along with an important productivity loss (1, 7). Nevertheless, the accurate global burden of 

COPD is still unknown due to its underdiagnoses (1, 5). In Portugal, efforts to overcome this 

underdiagnoses are in place, namely by increasing awareness of health professionals and 

general population for this disease, and have resulted in an increase of 241% new diagnosis 

of COPD from 2011 to 2016 (8). 

COPD is highly symptomatic and commonly characterised by persistent dyspnoea (1). 

Recently, fatigue has also been recognised as an important symptom, affecting around 50 

to 70% of patients with COPD (9, 10). Fatigue is a common, multi-dimensional and disabling 

symptom in chronic conditions, being inevitably associated to the arduous breathing in 

patients with COPD (11). Previous studies have been defining fatigue as a subjective 

phenomenon, whereas more recent authors further underline, that fatigue is a constant 

interaction between the perceived fatigability and the performance fatigability, the latter an 

objective parameter (12, 13). Although there is no consensus regarding its definition, fatigue 

is usually defined as an overwhelming feeling of tiredness and drain of energy, that 

negatively influences physical, cognitive, psychological and social functioning (14-18). 

Thus, fatigue is a key symptom impairing patients’ health-related quality of life (HRQoL), 

since it limits their daily functioning, affects social and familiar relationships, and frequently 

leads to feelings of frustration and depression (10, 11, 18). Despite the evidence highlighting 

the importance of fatigue in patients with COPD, the knowledge on this symptom is scarce, 

making it underdiagnosed and undertreated in patients with COPD (10, 12, 18, 19). 
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Similarly to fatigue, cough and sputum are underappreciated symptoms in COPD (19-23), 

despite being present in approximately 60% of patients (24-26). Cough, in particular, is 

present not only in more severe stages, but also in patients with mild obstruction (24, 27). 

Additionally, the presence of cough and sputum has been recognised to affect significantly 

and negatively patients’ HRQoL (6, 28, 29), and to be a powerful predictor of the frequency 

and severity of exacerbations and, consequently, COPD progression (22, 26, 28, 30). Thus, 

there is a need for more studies focusing on the assessment of these symptoms, so that 

effective treatments can be adjusted or developed, if needed.  

The assessment of patients’ symptoms has been recognised as fundamental for developing 

personalised interventions and, since 2011, their assessment is formally incorporated into 

the COPD management strategy (1). One of the most adequate and recommended ways 

of capturing patients’ symptoms and their burden, is assessing patient-reported outcomes 

(PROs) (31-33). This strategy consists in using self-administered questionnaires that 

directly enquire patients about their symptoms and/or the results achieved with an 

intervention, i.e., patient-reported outcome measures (PROMs) (31-33). By providing 

patients’ perspectives and enhancing their participation in the judgement of the benefit, or 

harm, of an intervention (34), PROMs are useful and important tools to guide health 

professionals on the effectiveness of treatments and their impact on patients’ symptoms 

(35). Despite these well-known advantages of PROMs to assess patients’ symptoms and 

the efficacy of pharmacological and non-pharmacological interventions, interpretation of 

their results remains a challenge, due to the lack of well-established minimal clinically 

important differences (MCID) (34). 

Currently, the most comprehensive, well-established and evidence-based non-

pharmacological intervention to manage patients with COPD is pulmonary rehabilitation 

(PR) (1, 36, 37). PR has shown to be a cost-effective intervention to reduce patients’ 

symptoms of dyspnoea, cough, sputum and fatigue and to improve their HRQoL (1, 18, 36-

40). However, to understand the magnitude of the results achieved with PR in relieving 

symptoms, it is essential to know if the change measured through a PROM is trivial, small 

but important, moderate or large (34). In other words, to better interpret the effects obtained 

with PR there is a need to know the MCID of PROMs (34, 41, 42). The MCID can be defined 

as the smallest change in a measure score that is subjectively perceived as relevant to the 

patient, to the health professional, or informed proxies (43, 44). Thus, establishing MCID 

for PROMs that assess patients’ symptoms is of paramount importance, not only for health 

professionals to guide interventions (45, 46), but also for guideline developers and policy-

makers to judge the clinical relevance and magnitude of a PR effect (34, 47), and for 
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researchers, as it can be used to calculate samples sizes and as an endpoint in clinical 

trials (42, 48, 49).  

According to the authors best knowledge, the MCID for PROMs assessing fatigue, cough 

and sputum production after PR in patients with COPD are yet to be established, which 

limits patient’s management during PR, hampers interpretation of their changes and 

ultimately leads to suboptimal tailored interventions. 

This study aimed to contribute to establish the MCID of PROMs that assess symptoms of 

fatigue (i.e., checklist of individual strength – fatigue subscale [CIS-20 – FS] [15], functional 

assessment of chronic illness therapy – fatigue [FACIT-F] [50]), cough (i.e., Leicester cough 

questionnaire [LCQ] [51]), and sputum (i.e., cough and sputum assessment questionnaire 

[CASA-Q] [52]) in patients with COPD, following a PR programme. 

2. Methods 

This study is part of a larger study entitled “3R – revitalizing pulmonary rehabilitation; 

SAICT-POL/23926/2016”, was funded by Fundo Europeu de Desenvolvimento Regional 

(FEDER) - Comissão Diretiva do Programa Operacional Regional do Centro and by 

Fundação para a Ciência e Tecnologia (FCT),  by costs resulting from the FCT hirings, 

funded by national funds (OE), through FCT I.P., in the scope of the framework contract 

foreseen in the numbers 4, 5 and 6 of the article 23, of the Decree-Law 57/2016, of August 

29, changed by Law 57/2017, of July 19; and partially funded by Programa Operacional 

Competitividade e Internacionalização (COMPETE), through COMPETE 2020 (POCI-01-

0145-FEDER-016701) and FCT (UID/BIM/04501/2013  and POCI-01-0145-FEDER-

007628-  iBiMED). 

2.1 Ethical considerations 

Ethical approval was obtained prior to study commencement from the Ethics Committee for 

Health of the Administração Regional de Saúde do Centro (ARS-Centro, I.P.), Coimbra, 

Portugal, “Estudo 73/2016” (Annex I). Approval from the National Committee for Data 

Protection was also obtained, “n. º 7295/2016”, (Annex II). Participants enrolment and data 

collection was preceded by a written description of the study and its purpose (Appendix I) 

and obtention of the written informed consent of all participants (Appendix II). Two 

presentations submitted as an abstract to international conferences have been developed 

within the scope of this dissertation (Appendix III). 
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2.2 Sample size 

According to Terwee and colleagues, a sample size of at least 50 participants is required to 

determine the MCID of a PROM (53). However, as the drop-out rates during PR 

programmes are approximately of 20% (54), this study aimed to recruit 60 participants.  

2.3 Study design 

An observational prospective study was conducted. 

2.4. Participants 

Patients with stable COPD were recruited via clinicians at Centro Hospitalar do Baixo Vouga 

and primary care centers from Aveiro, Mira, Cantanhede, Oliveira do Bairro, Estarreja and 

Águeda, between February and September 2018. 

Patients were considered eligible if meting the Global Initiative for Obstructive Lung Disease 

(GOLD) criteria to diagnose COPD (1), and were clinically stable over the last month (i.e., 

no hospital admissions, exacerbations or changes in medication for the cardiorespiratory 

system). Exclusion criteria included the presence of any clinical condition that precluded 

participants of being involved in the community-based PR programme, such as, signs of 

cognitive impairment (e.g. dementia) or presence of a significant cardiovascular (e.g. 

symptomatic ischaemic cardiac disease), neurological (e.g. neuromuscular dystrophy 

disease) or musculoskeletal disease (e.g. important kyphoscoliosis). 

Eligible patients were identified by clinicians and contacted by the researchers, who 

explained the purpose of the study and asked about their willingness to participate. An 

appointment with the researchers was scheduled with those interested in participating in a 

community-based PR programme. 

2.5. Data collection 

Data collection was performed before and after the community-based PR programmes by 

3 physiotherapists with experience in collecting the outcome measures.  

Sociodemographic (age, gender, education and occupation), anthropometric (height and 

weight measurements to compute body mass index - BMI) and clinical data (smoking status, 

medication, long-term oxygen, non-invasive ventilation, number of exacerbations, 

hospitalisations or emergency admissions in the past year) were first obtained, using a 

structured questionnaire based on the International Classification of Functioning, Disability 

and Health – ICF (55). Comorbidities were assessed and scored according to the Charlson 



 

5 

 

comorbidity index (CCI) (56), which classifies comorbidities as mild (CCI scores of 1-2), 

moderate (CCI scores of 3-4) or severe (CCI scores≥5). The modified British medical 

research council questionnaire (mMRC) (57), COPD assessment test (CAT) (58), St. 

George’s respiratory questionnaire (SGRQ) (59), checklist of individual strength (CIS-20) 

(15), functional assessment of chronic illness therapy – fatigue (FACIT-F) (50), Leicester 

cough questionnaire (LCQ) (51) and cough and sputum assessment questionnaire (CASA-

Q) (52) were collected in the reported standardised order. Global rating of change scale 

(GRC) (60) was only administered following the community-based PR programme. 

2.5.1. Patient reported outcome measures (PROMs) 

All PROMs were applied using a supervised self-administration method, preceded by a brief 

explanation about the aim of each questionnaire or scale. Before applying the PROMs, 

formal permission for using the questionnaires was provided by each developer.  

Modified British medical research council questionnaire (mMRC) 

The mMRC questionnaire is a valid and reliable measure of functional dyspnoea related to 

respiratory impairment (57, 61, 62). It is an easy questionnaire to administer, as it is a 5-

point scale, rated from 0 to 4, with higher scores indicating greater breathlessness severity 

(1, 63). It takes approximately one minute to complete. Since 2011, the GOLD included the 

mMRC as a key element for the assessment of patients with COPD, since it is significantly 

associated with other health measures (CAT and SGRQ) and it is a predictor of mortality 

risk (1, 64). A score in the mMRC ≥2 together with other clinical features is used to define 

the patient’s GOLD stage and/or body mass, airflow obstruction, dyspnoea and exercise 

capacity index (BODE Index) (1, 65). Despite being an established useful marker in COPD, 

mMRC is predominantly a discriminative and poorly responsive tool (63, 66). A change of 

1 point is suggested as being a MCID for the mMRC (63). 

COPD assessment test (CAT) 

The CAT is an 8-item unidimensional scale that assesses the impact of COPD and the most 

burdensome symptoms in patients’ life (cough, sputum, chest tightness, dyspnoea, home 

daily activities, confidence leaving home, sleep and energy levels) in a 5-point scale (58). 

The scores range from 0-40, organised in 4 categories, namely <10 low impact, 10-20 

medium, 21-30 high and >30 very high impact, with 5 representing the upper limit of normal 

in healthy non-smokers (67). The CAT takes 2-3 minutes to complete (68). In patients with 

COPD, CAT has shown to be reliable (Intraclass correlation coefficient - ICC=0.80-0.96; 

Cronbach’s α=0.85-0.98) and valid (correlation with the SGRQ r=0.69-0.82) (58, 69). 
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Moreover, in this population, CAT has shown to be a responsive measure (69, 70), with a 

2 unit change being the MCID used following PR (68). 

St. George’s respiratory questionnaire (SGRQ) 

The SGRQ is a comprehensive well-established 50-item questionnaire, specifically 

designed to measure health status in patients with COPD (59). The SGRQ integrates three 

domains, i.e., symptoms, activities and impact, with a 3-month period recall for symptoms 

and a current state recall for the other 2 components (59). The 50 items vary between Likert-

type scale and dichotomous form and takes approximately 10 minutes to complete (71). 

Scores can be provided for each domain and a total score, ranging from 0 (no impairment) 

to 100 (worst possible health status) can also be obtained (72). It is recommended that if a 

patient scores above, or equal to, 25 points in the symptom’s domain of SGRQ, he or she 

should be referred to symptom’s treatment (1). The SGRQ has been used in multiple clinical 

trials, with either pharmacological and non-pharmacological interventions, such as PR (73, 

74). The SGRQ validity in patients with COPD, has been widely stated (72, 75). Moreover, 

the SGRQ has also shown excellent test-retest reliability (ICC=0.92) and good 

responsiveness to PR in patients with COPD (72, 74). Although there is some controversy 

regarding the estimate on the MCID of the SGRQ (49), we used a 4 unit change in the total 

score, since it is extensively used in the literature and has been developed using various 

methods (expert-based ratings, patient-referencing, criterion-referencing, distribution-

methods) (73). 

Checklist of individual strength (CIS-20) 

The CIS-20 is a 20-statements self-reported measure divided into 4 dimensions of fatigue: 

subjective experience of fatigue (8 items), concentration (5 items), motivation (4 items) and 

physical activity level (3 items) (15). Each item is scored on a 7-point Likert scale ranging 

from “Yes, that is true” to “No, that is not true”, with a period recall of two weeks (15). Scores 

can be calculated separately for each domain or added up, giving a total CIS-20 score, with 

higher scores indicating higher levels of fatigue (14). Respecting to the subscale of 

subjective fatigue, 3 subgroups can be categorised: normal fatigue (≤26 points), mild fatigue 

(27-35 points) and severe fatigue (≥36 points) (14). It takes about 5 minutes to complete 

the CIS-20. 

This questionnaires was first designed to evaluate patients with chronic fatigue syndrome 

(15). More recently, it has also been applied to study fatigue in patients with COPD (9, 76). 

The CIS-20 is a psychometrically sound instrument (14). It has shown high internal 

consistency and test-retest reliability for either the total score (Cronbach’s α=0.95; 
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Spearman rank correlation s=0.86) and for the subscales (fatigue severity α=0.94/ s=0.85; 

concentration α=0.89/ s=0.79; motivation α=0.84/ s=0.79 and physical activity α=0.90/ 

s=0.73) (14). The CIS-20 has revealed high correlation with other fatigue measures proving 

its good concurrent validity (14). As no gold standard for fatigue exists, criterion validity for 

CIS-20 was deemed acceptable (14). The ability to detect change in subjective fatigue, 

using CIS-20, has been reported by several studies (9, 77-79). To our best knowledge, no 

MCID has been reported yet. CIS-20 has already been validated for the Portuguese 

population (80). 

Functional assessment of chronic illness therapy – fatigue (FACIT-F)  

The FACIT-F is a multi-dimensional 13-item questionnaire assessing tiredness, weakness 

and difficulty in handling daily activities due to fatigue, over the previous 7 days (50, 81). 

Each item has a 5-points Likert scale (from “not at all” to “very much”), and scores range 

from 0 to 52, with higher scores indicating less fatigue (50, 82). The mean time to complete 

the FACIT-F is 5 to 10 minutes (50). 

The FACIT-F, when used in COPD, has shown high internal consistency (Cronbach’s 

α=0.92) (83) and test-retest reliability (ICC=0.91) (84), and good concurrent and 

discriminating validity (83, 85). In rheumatoid arthritis, a MCID of 3 to 4 points is generally 

used (86). Different MCIDs have however been proposed, such as, 15.9 (on a normalised 

scale from 0-100), also for the rheumatoid arthritis population (87), and 5.9 in patients with 

systemic lupus erythematous (88). Nevertheless, no MCID has been established for 

patients with COPD. A Portuguese version of the FACIT-F has already been developed by 

the FACIT study group and can be freely accessed through their website (89).  

Leicester cough questionnaire (LCQ) 

The LCQ evaluates cough-related quality of life in 19 items organised in 3 domains 

(physical, psychological and social) (51). Each domain has a score ranging from 1 to 7 and 

the LCQ total score varies from 3 to 21 (51). Higher scores express a better cough-related 

quality of life and less impact of cough (51). The LCQ as a period recall of 2 weeks and 

uses a 7-point Likert Scale (51). The LCQ takes about 5 minutes to complete (51). 

The LCQ was initially designed for patients with chronic cough but has also been validated 

for acute cough (90). Its psychometric properties have been studied in patients with COPD, 

demonstrating high internal consistency (Cronbach’s α=0.86) and test-retest reliability 

(ICC=0.92) (91), good content validity (91) and moderate concurrent validity, either 

established against the SGRQ or with cough frequency (51, 91-93). Responsiveness 

analysis indicated that the LCQ can detect changes in patients with COPD after 12 weeks 
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of treatment with azithromycin (91). The MCID for the LCQ has been estimated between 

1.3 and 3 for chronic cough (51, 94, 95) and from 2 to 2.5 in acute cough (90, 96). Despite 

of all these studies regarding the LCQ’s MCID, none has focused on patients with COPD. 

The LCQ has been already translated and validated to Portuguese, and the consent to use 

it was provided by the author.  

Cough and sputum assessment questionnaire (CASA-Q) 

The CASA-Q assesses cough and sputum symptoms, based on its reported frequency and 

severity, and impact on daily activities (52). It is a 20-item questionnaire containing 4 

domains: cough symptoms, cough impact, sputum symptoms and sputum impact (52). 

Every item is scored on a 5-points Likert scale, from “never” to “always” for frequency or 

from “not at all” to “a lot/extremely” for intensity (52). All items are rescored and summed, 

achieving a score ranging from 0 to 100 for each domain, with higher scores indicating fewer 

symptoms and less cough and sputum impact (52). Participants complete the CASA-Q 

using a 7-day recall period (52, 97). The CASA-Q was originally created and validated to 

be used in patients with COPD and chronic (non-obstructive) bronchitis (52, 98). The CASA-

Q requires about 5 minutes to complete. 

The CASA-Q has shown to be a reliable tool for patients with COPD, as internal consistency 

coefficients surpassed the recommended threshold of 0.7 (Cronbach’s α≥0.8) and test-

retest coefficients were greater than 0.7 (52). Validity has been studied against the SGRQ, 

showing a moderate correlation with the cough and sputum impact domains (52). Construct 

validity has been demonstrated by the negative correlation between the symptom’s domains 

and the sputum wet weigh and by a moderate to high correlation with cough and sputum 

diary item (52). Regarding to responsiveness, the CASA-Q exhibited capacity to detect 

changes during the recovery from an acute exacerbation in patients with COPD (97). To 

our best knowledge, no study has established the MCID for the CASA-Q. The Portuguese 

validated version of the CASA-Q was provided by the author. 

Global rating of change scale (GRC) 

The GRC is a questionnaire used to measure the self-perceived improvement or 

deterioration in a patients’ condition over time (60). The GRC is a simple, retrospective and 

numerical analogue scale that consists of asking patients to make a judgement regarding 

their current health status and to compare it with a previous time-point (60). This tool is 

frequently used as an anchor measure to determine MCID values (60, 99). 

The GRC scale was used to ask participants to rate their perceived amount of change in 

their fatigue, cough and sputum following the community-based PR programme, compared 
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to the initial assessment. Following the recommendations for the design of the GRC 

questions, an 11-point Likert scale was used and the “explicit mention of the specific 

condition, construct and time anchor point” was assured (60). The numeric scale ranged 

from -5 on the left (much worse) to +5 on the right (much better), with 0 being labelled “no 

change” (Figure 1).  

 

Figure 1: Global rating of change questions for fatigue, cough and sputum 

2.6 Intervention 

All participants completed a community-based PR programme, conducted at six primary 

health care centers and at the Respiratory Research and Rehabilitation Laboratory (Lab 

3R) of the School of Health Sciences, University of Aveiro. The PR programmes lasted 12 

weeks, with two exercise training sessions per week, each with an approximate duration of 

60-75 minutes. The exercise training sessions were delivered by an experienced 

physiotherapist in accordance with the international guidelines (36), i.e., it included a warm 

up period, aerobic training, strength training and a period of calming down. Furthermore, an 

additional component of balance training was introduced (100). Heart rate, oxygen 

saturation, perceived dyspnoea and fatigue, measured with the modified Borg scale (101), 

were monitored throughout the sessions. Intensity of the aerobic and strength trainings were 

individually prescribed using the 6-minute walk test (6MWT) (102) and the one-repetition 

maximum (1-RM) or ten-repetition maximum (10-RM) methods (103) (in accordance to the 
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availability of the local material), respectively. During the PR programme, progression in the 

training intensity was tailored according to the perceived dyspnoea and fatigue (i.e., 4-6 in 

the modified Borg scale). A detailed description of the exercise training protocol can be 

found in Table 1.
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Table 1: Community-based pulmonary rehabilitation– exercise training component. 

Exercise 

Type 

Modality Intensity Duration  

Warm-up  Global range of motion exercises; 

breathing control; stretching exercises 
Low 5 min 

 

Aerobic 

training 
Walking; cycling; step 

80% of the 6MWT mean walk 

velocity 

60 – 80% of Wpeak 

60 – 80% of HRmax 

20 – 30 min 

 

Resistance 

training 

Free weights and elastic bands 

(major muscle groups of upper and 

lower limbs and trunk) 

60 – 70% of 1-RM or tailored in 

accordance to 10-RM 

25 min (8 exercises, 2 

sets of 10 – 12 

repetitions) 

 

Balance 

training 

Upright positions; adjustments of the 

centre of gravity in static and dynamic 

postures; dual cognitive and motor 

task 

Low 10 min 

 

Cool-down 
Breathing control; stretching 

exercises; relaxation therapy 
Low 5 min 

 

Legend: 6MWT – 6-minute walk test; Wpeak - work peak; HRmax – maximum heart rate; 1-RM – 1 repetition maximum; 10-RM – 10 repetition maximum 



 

12 

 

Six psychoeducational sessions were conducted (once every other week) by a 

multidisciplinary team, with a median duration of 90 minutes (104, 105). Patient’s relatives 

and friends were invited to participate in the psychoeducational component (106). A detailed 

description of the psychoeducational component can be found in Table 2. 

Table 2: Community-based pulmonary rehabilitation – psychoeducational component. 

Sessions Themes Professional Flyers 

1 

Information about COPD/ 

impact on family life 

Role of pulmonary rehabilitation 

General practitioner, 

nurse and 

physiotherapist 

 

2 
Management of respiratory 

symptoms 
Physiotherapist 

 

3 Medication and oxygen therapy 
Nurse and general 

practitioner 

 

4 

Management and prevention of 

exacerbations 

Community resources 

Physiotherapist, nurse 

and social assistant 

 

5 

Healthy lifestyles: nutrition and 

sleep 

Management of stress and 

anxiety 

Nurse, psychologist 

and nutritionist 

 

6 

Healthy lifestyles: physical 

activity 

Action plan 

Physiotherapist 
 

Legend: COPD – chronic obstructive pulmonary disease. Flyers available at http://3r.web.ua.pt/ (105). 

Patients were also encouraged to perform a home exercise programme composed of 

aerobic, strength and balance exercises. Moreover, with the support of the physiotherapist, 

patients completed a physical activity contract, which consisted in encouraging self-efficacy 

through performance feedback and individualised goals setting (107). Participants had a 

pedometer and a physical activity diary, so that they could record their daily steps. 

http://3r.web.ua.pt/
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2.7 Data analysis 

Statistical analysis was performed using IBM SPSS Statistics, version 24 (IBM Corporation, 

Armonk, NY, USA) and plots created using GraphPad Prism, version 7 (GraphPad, San 

Diego, CA). The level of significance was set at 0.05. Analysis included only participants 

that adhered to at least 65% of PR sessions, following the recommendation of 6 to 8 weeks 

of PR (1, 108, 109). 

Descriptive statistics, i.e., relative frequencies, mean±standard deviation (SD) or median 

[interquartile range] were used to describe the sample. Normality of the data was checked 

with Kolmogorov-Smirnov test. Then, PROMs were analysed at baseline (T0) and after the 

community-based PR programme (T1) and the significance of changes were verified using 

paired t-test or Wilcoxon signed-rank tests, accordingly to data normality. Data from PROMs 

were checked for floor or ceiling effects (less of 15% of the patients scoring at the bottom 

or top) (110). Outlier’s analysis was performed (i.e., inspection of extreme points on the 

plotted graphs of the variables studied) and, when present were excluded (111). The MCID 

was calculated for the fatigue subscales of CIS-20 and FACIT-F, LCQ and CASA-Q. 

Since a gold standard to optimally determine the MCID has not been established yet, 

concurrent comparisons of different methods were performed, following the current 

recommendations to integrate both anchor-based and distribution-based approaches (35, 

46). The final MCID for each measure was pooled using MetaXL 5.3 (EpiGear International, 

Queensland, Australia), with the input data being the MCID generated by each anchor- and 

distribution-based method and, when appropriate, the respective confidence interval. A 

quality effects model (112) was used and anchor-based methods were weighed more than 

distribution methods (i.e., 2/3 against 1/3), as recommended (35, 46, 49, 113). 

2.6.1 Anchor-based methods  

Anchor-based methods have two established requirements: i) the anchor must be 

interpretable and ii) there must be a significant and moderate association (≥0.3) between 

the measure and the anchor (35). Correlations were assessed using Pearson’s or 

Spearman’s coefficients and then scatter plots were generated. 

To calculate the MCID, 3 methods were used: i) the mean change; ii) receiver operating 

characteristic (ROC) curves and iii) linear regression analysis, as follows:  

i) The mean change is the method most commonly used in literature and is defined as 

the absolute difference between the two means of the PROM score (T1 and T0), 

calculated for patients who achieve the MCID established for the anchor (43, 46).  
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ii) For the ROC curves an optimal cut-off point was determined, i.e., the point where 

specificity (SP) and sensitivity (SN) are both optimised (i.e., corresponding to the point 

closest to the top left corner). The area under the curve (AUC) and 95% confidence 

intervals (CIs) of the ROC curves were obtained to discriminate between improved and 

unimproved patients. An AUC of a ROC>0.7 was considered as adequate (53). The 

MCID of the anchor was used as a dichotomous variable to produce the ROC curves.  

iii) Linear regression analysis was applied to estimate the MCID associated with the 

anchor change score, which was used as an independent variable (46).  

A description of the methods used for each anchor can be found in Table 3. 

Table 3: Anchor-based methods to estimate the minimal clinically important differences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Legend: GRC – Global rating of change scale; ROC – receiver operating characteristic; PR – pulmonary rehabilitation; CAT 
– COPD assessment test; SGRQ – St. George’s Respiratory Questionnaire. 

Patients referencing 

A change of 2 points or more in an 11-point GRC scale, related to patients’ perception of 

change in fatigue, cough or sputum, is considered a clinically meaningful change (60). Thus, 

Anchor Categorization  Methods 

Patients referencing GRC≥2 

Mean change 

ROC curves 

Linear regression 

analysis 

Physiotherapists 

referencing 
GRC≥2 

Mean change 

ROC curves 

Linear regression 

analysis  

Criterion referencing 
Exacerbation 

during the PR 
Mean change 

Questionnaire 

Referencing 

CAT 
Change in the 

CAT≥2 

Mean change 

ROC curves 

Linear regression 

analysis 
SGRQ 

Change in the 

SGRQ≥4 
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patients were categorised in two groups, those rating ≥2 and those rating <2 points in the 

GRC. Afterwards, the mean change score on the CIS-20, FACIT-F, CASA-Q and LCQ of 

the participants with a GRC≥2 was calculated, ROC curves were used to distinguish 

between patients scoring ≥2 points in the GRC and a regression analysis was produced 

using the GRC as the independent variable. 

Physiotherapists referencing 

The physiotherapists that followed the participants during the community-based PR 

programme were asked to judge about patients’ change in fatigue, cough and sputum, using 

a GRC (Figure 2). Since a change of 2 points or more in an 11-point GRC scale is 

considered a clinically meaningful change (60), this value was used as the cut-off point for 

improvement. All physiotherapists answering the GRC were well familiarised with the 

PROMs being tested and it was ensured that they answered the GRC questions prior to 

assessing patients. To calculate the MCID, according to the physiotherapists referencing, 

for FACIT-F, CIS-20, CASA-Q and LCQ the 3 methods previously described were used 

(i.e., mean change, ROC curves and linear regression analysis, anchored against a 

physiotherapist GRC≥2).  

 

Figure 2: Physiotherapists global rating of change questions for patient’s fatigue, cough and sputum. 
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Criterion referencing 

The principle underlying the criterion referencing is that the occurrence of a major health 

event should be correlated to a worse PROMs score (45). Therefore, and considering that 

exacerbations are directly related to symptoms, its occurrence during PR was used as an 

anchor. The difference in the baseline score between the patients who experienced an 

exacerbation and those who did not was considered the MCID (45, 114). Independent t-

tests or Mann-Whitney tests, depending on data normality, were used. 

Questionnaire referencing 

Change in the CIS-20, FACIT-F, CASA-Q and LCQ scores were anchored against changes 

in the CAT total score and the SGRQ total score. CAT was used as an external criterion 

since it is a comprehensive, suitable and short measure to assess the most burdensome 

symptoms in patients’ life (1). However, the SGRQ was also included as a referencing 

anchor as it is considered the most comprehensive disease-specific health status 

questionnaire to assess patients with COPD (1). Mean changes, ROC curves and linear 

regression analysis were conducted to calculate the PROMs’ MCID, using the MCID 

established for the CAT (2 points) and the SGRQ (4 points) (68, 73).  

2.6.2 Distribution-based methods 

To calculate the MCID, 5 distribution methods were used: i) 0.5 times SD; ii) standard error 

of measurement (SEM); iii) 1.96 times SEM; iv) minimal detectable change (MDC) and v) 

effect size (ES). The formulas used to calculate the distribution-based methods are 

described in Table 4. 

i) The SD constitutes the variation among a group of scores. It has been suggested 

that 0.5*SD was able to discriminate changes in HRQoL of chronic patients (115, 

116). 

ii) The SEM was calculated using the test-retest reliability coefficient. It has the 

advantage of being theoretically independent of the sample size and less 

sensitive to data distribution (42, 117). The test-retest reliability coefficients used 

were the Spearman rank correlation for the fatigue subscale of CIS-20 (s=0.85) 

(14), and the ICC for the other scales (FACIT-F ICC=0.91(84), LCQ 

ICC=0.92(91), CASA-Q - ICC cough symptoms =0.77, ICC cough impact =0.88, 

ICC sputum symptoms =0.80 and ICC sputum impact =0.82 (52)). 

iii) 1.96SEM was also calculated, since there is no agreement on which SEM or 

1.96SEM represents best the MCID (115). 
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iv) The MDC, also called the reliable change index (RCI), is defined by the 

consensus-based standards for the selection of health measurement 

instruments (COSMIN) as a change beyond the measurement error (118). We 

calculated the MDC using a 95% interval confidence. 

v) ES is a standardised measure of change (119). ES were interpreted as small 

(≥0.2), medium (≥0.5) or large (≥0.8) (119). Nonparametric effect sizes were 

calculated when data was not normally distributed (120). ES greater than 0.2 

were considered to be minimally clinically/subjectively important (119).  

Table 4: Distribution-based methods to estimate the minimal clinically important difference. 

Method MCID calculation 

0.5SD 0.5*SDT0 

SEM SDT0 √(1-r) 

1.96SEM 1.96*(SDT0 √(1-r)) 

MDC 1.96 x SEM x √2 

ES (meanT1 – meanT0)/ √(𝑆𝐷𝑇1
2 + 𝑆𝐷𝑇0

2 )/2 

ESNP IzI/(√n) 

Legend: MCID - minimal clinically important difference; SEM – standard error measurement; SD – standard deviation; r - test-
retest reliability coefficient; MDC – minimal detectable change; ES – effect size; ESNP – Nonparametric effect sizes; T0 – 
baseline; T1 – after the pulmonary rehabilitation programme; z- statistic test; n – number of total matched pairs 

 

After combining both anchor- and distribution-based methods and pooling the final MCID 

for each PROM, the corresponding percentage of change was calculated. Furthermore, we 

used the pooled MCID value to compute the matching ES (46), using this formula:  

MCIDES = MCIDpooled/ √(𝑆𝐷𝑇1
2 + 𝑆𝐷𝑇0

2 )/2. 

3. Results 

3.1 Sample characterisation 

Sixty-four outpatients with COPD were referred to be included in the study. From these, 

nine dropped-out due to: lack of time to participate (n=4), hospitalisation due to an AECOPD 

(n=2), non-COPD health-related reasons (n=2) and no reason given (n=1). Fifty-five 
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patients completed the community-based PR programme, however only forty-nine patients 

were included, since six did not meet the cut-off point of 65% for PR adherence. A flow 

diagram of the recruited and included sample is provided in Figure 3. 

 

Figure 3: Flow diagram of participants included in the study. 

At baseline no differences were observed between the included patients and drop-outs 

(p>0.05), except for age (p=0.029), the LCQ total score (p=0.043) and the cough symptoms 

from CASA-Q (p=0.040), with drop-outs being younger and presenting less cough 

symptoms (Table 5).  

Included patients were on average 69.8±7.4 years old, mostly male (n=40; 81.6%), with a 

mean BMI of 26.4±4.9kg/m2, completed four years of education (n=26, 53.1%), were retired 

(n=39, 79.6%) and former smokers (n=31, 63.3%). GOLD III was the most prevalent grade 

(n=22, 44.9%), with patients presenting a mean forced expiratory volume in one second 

(FEV1) of 49.2±16.9% predicted. The majority of patients were at GOLD stage B (n=32, 
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65.3%), presenting a median number of exacerbations in the previous year of 1 [0-1] and a 

mean CAT score of 17.2±7.8 points. Patients mean score on the SGRQ was 45.6±20.4 

points.  

At baseline, all PROMs were completed by the forty-nine patients, except for the CASA-Q, 

which data were not possible to collect from eight participants, due to data collection 

commencement prior to CASA-Q author authorisation to use the scale. Additionally, one 

participant failed to complete the CIS-20, FACIT-F, LCQ and the GRC, since he could not 

attend the follow-up appointment. Patients presented mean baseline scores of 34.9±10.8 

points for the CIS-20 FS and 33.6±10.3 points for the FACIT-F. Following the CIS-20 cut-

off points, there was a high prevalence of severe fatigue among patients (53.1%). The LCQ 

mean baseline score was 16.6±3.5 points and the median for CASA-Q were 66.7 [41.7-

83.3], 71.9 [56.3-93.8], 66.7 [50.0-83.3] and 79.2 [62.5-95.8] points, for cough symptoms, 

cough impact, sputum symptoms and sputum impact, respectively (Table 5).  

Table 5: Sample characterisation (n=64). 

Characteristics Patients included 

(n=49) 
Drop-outs (n=15) 

p-value 

Age, years 69.8±7.4 64.0±12.7 0.029* 

Gender, male n (%) 40 (81.6) 9 (60.0) 0.084 

Years of education, n (%) 

Illiterate  

1-4 

5-9 

10-12 

University 

 

1 (2.0) 

26 (53.1) 

12 (24.5) 

5 (10.2) 

5 (10.2) 

 

0 (0) 

8 (53.3) 

4 (26.7) 

2 (13.3) 

1 (6.7) 

0.469 

Current occupation, n (%) 

Employed 

Housekeeper 

Retired 

Unemployed 

Other 

 

5 (10.2) 

1 (2.0) 

39 (79.6) 

3 (6.1) 

1 (2.0) 

 

0 (0) 

0 (0) 

11 (73.3) 

4 (26.6) 

0 (0) 

0.091 

BMI, kg/m2 26.4±4.9 27.5±5.2 0.463 

Smoking status, n (%) 

Current 

Former 

Never 

 

8 (16.3) 

31 (63.3) 

10 (20.4) 

 

5 (33.3) 

7 (46.7) 

3 (20.0) 

0.338 

Packs/year 40.0 [26.0-70.0] 29.5 [14.0-75.4] 0.394 

Exacerbations/year1 1.0 [0.0-1.0] 1.0 [0.0-3.0] 0.077 

AECOPD hospitalisations1, n (%) 4 (8.2) 3 (20.0) 0.146 

Duration of hospitalisations (days) 9.3±4.0 10.0±9.5 0.917 

COPD-related emergencies1, n (%) 16 (32.7) 6 (40.0) 0.574 

Lung function (post-bronchodilator)    

FEV1,  1.2±0.4 1.2±0.3 0.744 

FEV1, %predicted 49.2±16.9 49.0±16.9 0.995 

FVC, L 2.5±0.6 2.4±0.9 0.590 

FVC, %predicted 79.0±19.0 76.3±20.8 0.640 

FEV1/FVC, % 49.9±13.5 55.5±11.9 0.158 
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GOLD stages, n (%) 

I 

II 

III 

IV 

 

6 (12.2) 

17 (34.7) 

22 (44.9) 

4 (8.2) 

 

2 (13.3) 

5 (33.3) 

7 (46.7) 

1 (6.7) 

0.996 

GOLD groups, n (%) 

A 

B 

C 

D 

 

8 (16.3) 

32 (65.3) 

0 (0.0) 

9 (18.4) 

 

3 (20.0) 

6 (40.0) 

0 (0.0) 

6 (40.0) 

0.163 

Long-term oxygen therapy 6 (12.2) 4 (26.7) 0.178 

Non-invasive ventilation, n (%) 5 (10.2) 1 (6.7) 0.681 

CCI, n (%)   0.520 

Mild 5 (10.2) 3 (20.0)  

Moderate 26 (53.1) 6 (40.0)  

Severe 18 (36.7) 6 (40.0)  

Medication, n (%)     

Bronchodilators    

SABA 6 (12.2) 1 (6.7) 0.409 

SAMA 3 (6.1) 0 (0.0) 0.275 

LABA 7 (14.3) 3 (20.0) 0.830 

LAMA 18 (36.7) 8 (53.3) 0.581 

LAMA/LABA combination 14 (28.6) 3 (20.0) 0.485 

ICS 10 (20.4) 1 (6.7) 0.178 

ICS/LABA combination  20 (40.8) 8 (53.3) 0.427 

LTRA  3 (6.1) 2 (13.3) 0.376 

Xanthines  9 (18.4) 4 (26.7) 0.508 

Expectorants  6 (12.2) 1 (6.7) 0.530 

Antibiotics 1 (2.0) 0 (0.0) 0.540 

mMRC 2 [1.0-3.0] 2 [1.0-3.0] 0.761 

CAT 17.2±7.8 14.7±7.3 0.288 

SGRQ (Total score) 45.6±20.4 40.9±19.9 0.406 

CIS-20 FS 34.9±10.8 37.0±11.1 0.523 

Normal fatigue, n (%) 11 (22.4) 1 (6.7) 0.343 

Mild fatigue, n (%) 11 (26.4) 5 (33.3)  

Severe fatigue, n (%) 26 (53.1) 9 (60.0)  

FACIT-F 33.6±10.3 36.3±14.5 0.413 

LCQ 16.6±3.5 18.7±3.1 0.043* 

CASA-Q     

Cough symptoms 66.7 [41.7; 83.3] 91.7 [70.8; 91.7] 0.040* 

Cough impact 71.9 [56.3; 93.8] 90.6 [67.7; 100.0] 0.074 

Sputum symptoms 66.7 [50.0; 83.3] 75.0 [58.3; 83.3] 0.404 

Sputum impact 79.2 [62.5; 95.8] 87.5 [83.3; 100.0] 0.062 

Notes: Values are presented as mean±standard deviation or median [interquartile range], unless otherwise stated. 1past-year; 
* p<0.05 
Legend: PR – pulmonary rehabilitation; BMI – body mass index; AECOPD – acute exacerbation of chronic obstructive 
pulmonary disease; FEV1 – forced expiratory volume in one second; FVC – forced vital capacity; GOLD - Global Initiative for 
Chronic Obstructive Lung Disease; CCI – Charlson comorbidity index; SABA – short-acting beta-agonists; SAMA – short-
acting muscarinic antagonist; LABA – long-acting beta-agonists; LAMA – long-acting muscarinic antagonist; ICS – inhaled 
corticosteroid; LRTA – leukotriene receptor antagonist; mMRC – modified medical research council questionnaire; CAT – 
COPD assessment test; SGRQ – St George’s Respiratory Questionnaire; CIS-20 FS – Checklist of individual strength fatigue 
subscale; FACIT-F – Functional Assessment of Chronic illness therapy – Fatigue; LCQ – Leicester cough questionnaire; 
CASA-Q – Cough and Sputum Assessment Questionnaire 

After the community-based PR programme, significant improvements were found for the 

CAT (mean difference of -4.7±6.6; p<0.001), the SGRQ (-6.1±14.3; p=0.005), the CIS-20 

fatigue subscale (-4.2±9.1; p=0.003), the FACIT-Fatigue subscale (2.8±6.7; p=0.006), the 
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LCQ (0.7±2.9; p=0.001) and the CASA-Q cough impact dimension (3.1 [-3.1;9.4]; p=0.034). 

Baseline and post-PR scores can be found in Table 6. Thirty-seven (75.5%) patients 

improved beyond the MCID of 2 points established for the CAT and 31 (63.3%) above the 

4 points in the SGRQ. No floor or ceiling effects were observed for the CIS-20, FACIT-F 

and LCQ, at T0 or T1 (i.e., >15% patients scoring at top or bottom). Scores of CASA-Q 

however, demonstrated a ceiling effect, at T0 and T1, in both cough and sputum impact 

dimensions. 

Table 6: Patient-reported outcome measures before and after the community-based pulmonary 
rehabilitation programme. 

PROM Baseline Post-PR △ p-value 

CAT (n=49) 17.2±7.8 12.5±6.5 -4.7±6.6 <0.001* 

SGRQ Total (n=49) 45.6±20.4 39.9±18.4 -6.1±14.3 0.005* 

CIS-20 FS (n=48) 34.9±10.8 30.8±11.5 -4.2±9.1 0.003* 

FACIT-F (n=48) 33.6±10.3 36.4±8.6 2.8±6.7 0.006* 

LCQ (n=48) 16.6±3.5 17.3±3.8 0.7±2.9 0.001* 

CASA-Q 
(n=41) 

Cough 
symptoms 

66.7 [41.7;83.3] 70.8 [50.0;83.3] 8.3 [-8.3;8.3] 0.078 

Cough 
impact 

71.9 [56.3;93.8] 85.9 [60.9;96.9] 3.1 [-3.1;9.4] 0.034* 

Sputum 
symptoms 

66.7 [50.0;83.3] 66.7 [41.7;87.5] 0.0 [-8.3;16.7] 0.402 

Sputum 
impact 

79.2 [62.5;95.8] 83.3 [64.6;100.0] 4.2 [-8.3;12.5] 0.293 

Notes: Values are presented as mean±standard deviation or median [interquartile range], unless otherwise stated. *p<0.05 

Legend: PROM – Patient-reported outcome measures; PR – pulmonary rehabilitation; △ – mean/median change; CAT – 
COPD assessment test; SGRQ – St George’s Respiratory Questionnaire; CIS-20 FS – Checklist of individual strength fatigue 
subscale; FACIT-F – Functional Assessment of Chronic illness therapy – Fatigue; CASA-Q – Cough and Sputum Assessment 
Questionnaire 

 

After the community-based PR programmes, 82.5%, 56.2% and 60.4% of the participants 

perceived improvements (GRC) in their fatigue (3.0 [2.0-4.0]), cough (2.0, [0.0-3.0]) and 

sputum (2.0, [0.0-4.0]), respectively. Physiotherapists reported improvements in fatigue for 

89.8% (3.0, [2.0-4.0]), in cough for 51% (2.0, [0.0-3.0]), and in sputum for 55.1% (2.0, [0.0-

2.0]) of their patients. 

3.2  Minimal clinically important differences 

Minimal clinically important differences are individually presented for each PROM using 

anchor- and distribution-based methods, whenever possible. After checking for outliers, 6 

participants were excluded from the analysis of the FACIT-F and 3 from the analysis of the 

LCQ. No differences were found between the baseline characteristics of the included 

patients and the outliers (p>0.05). No outliers were found in the CIS-20 FS and in the CASA-

Q analysis. 
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Resume tables for the correlation values between changes in the PROM and changes in 

the anchors (Table 7), MCID achieved with criterion referencing method (Table 8) and with 

the mean change method (Table 9) and overall MCID from the pooled statistics (Table 10) 

are presented at the bottom of this section. 

3.2.1 Checklist of individual strength 20 - fatigue subscale 

Anchor-based methods 

Changes in the CIS-20 FS were not correlated with changes in the scores of the CAT (r=-

0.007; p=0.961), of the SGRQ (r=-0.05; p=0.971), nor with the patients’ (s=0.102; p=0.488) 

and physiotherapists (s=0.012; p =0.937) GRC (Table 7). Therefore, these measures could 

not be used as reliable anchors, and ROC analysis and linear regressions were not 

computed. 

Regarding to criterion referencing, 15 patients (31.3%) had an AECOPD during the 

community-based PR programme. No significant differences were found in the CIS-20 FS 

mean baseline scores between patients who experienced an AECOPD in the previous year 

and those who did not (33.8±12.7 vs. 35.5±10.0 points; p=0.628) (Table 8). Thus, AECOPD 

were not used as an anchor.  

Distribution-based methods 

Distribution methods results for the CIS-20 FS were: 5.4 (0.5*SD), 4.2 (SEM), 8.2 

(1.96SEM), 11.6 (MDC). A small effect size (0.37) was found. 

Pooled MCID 

Pooled MCID for the CIS-20 FS was 7.3, ranging from 4.1 to 10.6. Results are presented 

in Figure 4. 

 

 

 

 

 
 

 

Figure 4: Plot of the pooled MCID for the CIS-20 FS. Squares represent the MCID estimates derived 
in this study (n=48) 
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3.2.2. Functional assessment of chronic illness therapy – fatigue subscale 

Anchor-based methods 

Changes in the FACIT-F correlated moderately, negatively and significantly with changes 

in the SGRQ (r=-0.307; p=0.048) (Table 7). No correlations were found between changes 

in the FACIT-F and changes in CAT (r=-0.043; p=0.786), patients’ (s=-0.043; p=0.585) and 

physiotherapists GRC (s=-0.084; p=0.116). Thus, only the SGRQ was used as anchor to 

compute the MCID. Correlations are described in detail in Table 7.  

In total, 27 patients (64.3%) improved beyond the MCID established for the SGRQ (mean 

difference of 4.1±7.2 points) and 15 (35.7%) did not reach that threshold (mean difference 

of 1.8±5.6 points) (Table 9). Thus, MCID established for the FACIT-F using the mean 

change according to the SGRQ was 4.1 (95% CI 1.3 to 6.9). 

It was not possible to use ROC statistics to compute the MCID, since the AUC generated 

for the FACIT-F (AUC=0.59; 95% CI 0.42 to 0.76; p=0.345) was not statistically significant. 

Using linear regression, the estimated MCID for the FACIT-F was 2.6 (95% CI 0.9 to 4.3) 

(Figure 5). 

 

Figure 5: Linear regression between changes in the FACIT-F and changes in the SGRQ (n=42). 

Regarding to criterion referencing, 12 patients (28.6%) had an AECOPD during the 

community-based PR programme. No significant differences were found in the FACIT-F 

mean baseline scores between patients who experienced an AECOPD and those who did 

not (31.3±11.1 vs. 34.1±10.2 points; p=0.449) (Table 8). Thus, AECOPD were not used as 

an anchor.  

y=1.681+(-0.226*x) 
r2=0.09 
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Distribution-based methods 

Distribution methods results for the FACIT-F were: 5.2 (0.5*SD), 3.1 (SEM), 6.1 (1.96SEM) 

and 8.7 (MDC). A small effect size (0.34) was found. 

Pooled MCID 

Pooled MCID for the FACIT-F was 4.2 (95% CI 1.7 to 6.7). Results are presented in Figure 

6.  

3.2.3 Leicester cough questionnaire 

Anchor-based methods 

Changes in the LCQ correlated moderately, positively and significantly with changes in the 

patients’ GRC for cough symptoms (r=0.340; p=0.024). No correlations were found between 

the changes in the LCQ and the physiotherapists GRC (s=0.043; p=0.781), nor with 

changes in CAT (r=-0.200; p=0.187) and in the SGRQ (r=-0.289; p=0.054) (Table 7). Thus, 

only the patients’ GRC was used as anchor to compute the MCID. 

In total, 26 patients (57.8%) perceived an improvement ≥2 in the GRC for cough (LCQ mean 

difference of 1.4±1.9), whereas 19 (42.2%) did not reach that threshold (LCQ mean 

difference of -0.3±2.5) (Table 9). Thus, the MCID established for the LCQ using the mean 

change according to the patients GRC was 1.4 (95% CI 0.7 to 2.2). 

It was not possible to use ROC statistics to compute the MCID, since the AUC generated 

for the LCQ (AUC=0.66; 95% CI 0.50 to 0.82; p=0.068) was not statistically significant. 

Using linear regression, the estimated MCID for the LCQ was 0.7 (95% CI -0.9 to 2.4) 

(Figure 7). 

 

Figure 6: Plot of the pooled MCID for the FACIT-F. The plot represents the MCID estimates derived 
in this study, and where appropriated the estimates include the 95% confidence interval (n=42). 
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Regarding to criterion referencing, 15 patients (33.3%) had an AECOPD during the 

community-based PR programme. No significant differences were found in the LCQ mean 

baseline scores between patients who experienced an AECOPD and those who did not 

(16.7±3.6 vs. 16.9±3.3; p=0.897) (Table 8). Thus, AECOPD were not used as an anchor. 

Distribution-based methods 

Distribution methods results for the LCQ were: 1.7 (0.5*SD), 1.0 (SEM), 1.9 (1.96SEM) 

and 2.6 (MDC). The effect size observed was small (0.21). 

Pooled MCID 

Pooled MCID for the LCQ was 1.3 (95% CI 0.4 to 2.2). Results are presented in Figure 8.  

 

 

 

 

 

 

 

 

y=-0.087+(0.409*x) 
r2=0.12 

Figure 7: Linear regression between the LCQ change and the patient’s global rating of change for 
cough (n=45). 

Figure 8: Plot of the pooled MCID for the FACIT-F. The plots represent the MCID estimates 
derived in this study, and where appropriated the estimates include the 95% confidence interval 
(n=45). 
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3.2.4 Cough and sputum assessment questionnaire  

Anchor-based methods 

Changes in the CASA-Q cough symptoms domain correlated moderately, negatively and 

significantly with changes in the SGQR (s=-0.322; p=0.040) and in the CAT (r=-0.378; 

p=0.015). Moderate, positive and significant correlations were also found with the patient’s 

GRC for cough (s=0.317; p=0.043). No correlations were found between changes in the 

CASA-Q cough symptoms domain and the physiotherapist’s GRC (s=0.212; p=0.183) 

(Table 7). Thus, SGRQ, CAT and the patients’ GRC were used as anchors to compute the 

MCID. 

Changes in the CASA-Q cough impact domain correlated moderately, positively and 

significantly with the patients’ GRC for cough (s=0.464; p=0.002). No correlations were 

found between changes in the CASA-Q cough impact domain and the physiotherapists 

GRC (s=-0.002; p=0.991), changes in CAT (s=-0.238; p=0.134) and in the SGRQ (r=-0.286; 

p=0.070) (Table 7). Thus, only the patients’ GRC was used as anchor to compute the MCID. 

Changes in the CASA-Q sputum domains, both symptoms and impact, correlated 

moderately, negatively and significantly with changes in the SGRQ (s=-0.398; p=0.010 and 

r=-0.407; p=0.008, respectively). No correlations were found between the CASA-Q sputum 

domains, symptoms and impact, with changes in CAT (s=-0.118; p=0.463 and s=-0.041; 

p=0.798) patients’ (s=0.214; p=0.180 and s=0.223; p=0.161) and physiotherapists’ GRC 

(s=0.167; p=0.295 and s=0.049 and p=0.760). Thus, only the SGRQ was used as anchor 

to compute the MCID. Correlations are described in detail in Table 7. 

In total, 25 patients (61.0%) improved beyond the MCID established for the SGRQ, 31 

(75.6%) beyond the MCID established for the CAT, 21 (51.2%) and 25 (61.0%) above the 

threshold of 2 points in the patient’s GRC for cough and sputum symptoms, respectively 

(Table 9).  

For the CASA-Q cough symptoms domain the mean improvements found, according to the 

MCID established for the anchors, were: i) 9.3±17.1 points for the SGRQ; ii) 9.1±14.3 points 

for the CAT; and iii) 9.9±16.2 points for the patients’ GRC for cough. Regarding to the 

CASA-Q cough impact domain the mean change in the patient’s group with a GRC ≥2 was 

11.8±17.6 points. Concerning to CASA-Q sputum symptoms and impact domains the mean 

improvements were 7.7±22.2 and 6.0±16.2 points, respectively, for patients who reached 

the 4 points change in the SGRQ. The mean improvements established according to the 

anchors are described in detail in Table 9. 
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Thus, the MCID derived from the mean change methods were: i) 9.3 (95% CI 2.3 to 16.4), 

9.1 (95% CI 3.9 to 14.4) and 9.9 (95% CI 2.6 to 17.3) for cough symptoms, with SGRQ, 

CAT and patients’ GRC, respectively; ii) 11.8 (95% CI 3.7 to 19.8) for cough impact; iii) 7.7 

(95% CI -1.5 to 16.8) for sputum symptoms, and iv) 6.0 (95% CI -0.7 to 12.7) for sputum 

impact. 

Using ROC statistics, the AUCs generated for CASA-Q cough symptoms domain showed 

adequate discrimination between those improving above and below the MCID for the SGRQ 

(AUC=0.70; 95% CI 0.54 to 0.86; p=0.031) and for the CAT (AUC=0.80; 95% CI 0.62 to 

0.97; p=0.005) (Figure 9). The AUCs obtained for the CASA-Q cough impact (patient’s 

GRC: AUC=0.74; 95% CI 0.59 to 0.90; p=0.008) and sputum symptoms (SGRQ: AUC=0.72; 

95% CI 0.56 to 0.88; p=0.019) were also able to distinguish between patients who improved 

from those who did not (Figure 9).  

The AUC’s discrimination ability was not acceptable for CASA-Q sputum impact using the 

SGRQ (AUC=0.62; 95% CI 0.45 to 0.80; p=0.186) and for the CASA-Q cough symptoms 

using the patient’s GRC for cough (AUC=0.69; 95% CI 0.52 to 0.85; p=0.039) as anchors.  

Figure 9: Receiver operating characteristic curves to discriminate between patients above 
and below the MCID established for the anchors for the CASA-Q domains (n=41). 
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y=-0.546+(-1.079*x) 
r2=0.14 

y=-0.421+(-0.453*x) 
r2=0.17 

According to the ROC analysis, the MCID found were 4.2 for both cough (SN=68%; 

SP=75% and SN=61%; SP=80%) and sputum (SN=80%; SP=60%) symptoms and 4.7 for 

the cough impact domain (SN=67%; SP=75%).  

Using linear regression, the estimated MCID for the cough symptoms domain was 1.6 (95% 

CI -3.4 to 6.6) and for sputum impact domain was 2.2 (95% CI -1.5 to 6.0) (Figure 10). 

 

 

 

 

 

 

Regarding to criterion referencing, 12 patients (29.3%) had an AECOPD during the 

community-based PR programme. The median scores of the four domains of CASA-Q did 

not differ significantly between patients who experienced an AECOPD and those who did 

not (cough symptoms: 58.3 [41.7;83.3] vs. 66.7 [50.0;83.3] points, p=0.778; cough impact: 

64.1 [46.9;100.0] vs. 75.0 [59.4;93.8] points, p=0.601; sputum symptoms: 50.0 [41.7;66.7] 

vs. 75.0 [50.0;83.3] points, p=0.127 and sputum impact: 70.8 [56.3;89.6] vs. 83.3 [66.7;95.8] 

points, p=0.453). Thus, AECOPD were not used as an anchor.  

Distribution-based methods 

Distribution methods results for the CASA-Q were: i) 11.5 (0.5*SD), 11.0 (SEM), 21.6 

(1.96SEM) and 30.5 (MDC) for cough symptoms; ii) 11.2 (0.5*SD), 7.8 (SEM), 15.2 

(1.96SEM) and 21.5 (MDC) for cough impact; iii) 11.4 (0.5*SD), 10.2 (SEM), 20.0 

(1.96SEM) and 28.2 (MDC) for sputum symptoms; and iv) 10.3 (0.5*SD), 8.7 (SEM), 17.1 

(1.96SEM) and 24.2 (MDC) for sputum impact. The effect sizes observed were small for 

cough impact (0.23) and very small for cough symptoms (0.19), sputum symptoms (0.09) 

and sputum impact (0.12). 

Pooled MCID 

Pooled MCID for the CASA-Q subscales were 10.6 (95% CI 4.0 to 17.2) for cough 

symptoms; 10.1 (95% CI 3.2 to 17.1) for cough impact; 9.5 (95% CI 0.0 to 19.5) for sputum 

symptoms and 7.8 (95% CI 0.5 to 15.2) for sputum impact. Results are presented in Figure 

11.  

Figure 10: Linear regression between the CASA-Q cough symptoms change and the CAT change, 
and between the CASA-Q sputum impact change and the SGRQ change. 



 

29 

 

 

A) 

C) 

B) 

D) 

Figure 11: Plot of the pooled MCID for the A) CASA-Q cough symptoms; B) CASA-Q cough impact; 

C) CASA-Q sputum symptoms and D) CASA-Q sputum impact. The plots represent the MCID 

estimates derived in this study, and where appropriated the estimates include the 95% confidence 

interval. 
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Table 7: Correlations between the anchors and changes in the patient-reported outcome measures. 

 
Patient’s GRC 

Physiotherapist’s 
GRC 

∆ CAT  ∆SGRQ 

 s p-value s p-value r/s p-value r/s p-value 

∆ CIS-20 FS (n=48) 0.102 0.488 0.012 0.937 r=-0.007 0.961 r=-0.005 0.971 

∆ FACIT – FS 
(n=42) 

-0.043 0.585 0.084 0.116 r=-0.043 0.786 r=-0.307 0.048* 

∆ LCQ (n=45) r=0.340  0.024* 0.043 0.781 r=-0.200 0.187 r=-0.289 0.054 

∆ CASA-Q 

(n=41) 

CS 0.317 0.043* 0.212 0.183 r=-0.378 0.015* s=-0.322 0.040* 

CI 0.464 0.002* -0.002 0.991 s=-0.238 0.134 s=-0.286 0.070 

SS 0.214 0.180 0.167 0.295 s=-0.118 0.463 s=-0.398 0.010* 

SI 0.223 0.161 0.049 0.760 s=-0.041 0.798 r=-0.407 0.008* 

Notes: correlations were calculated using Pearson’s (r) or Spearman’s (s) coefficients. Pearson’s coefficients, when 
significant, were presented, as they were used to compute the linear regression. * p<0.05 
Legend: s – Spearman’s correlation; r – Pearson’s correlation; GRC – Global rating of change scale; CAT – COPD 
assessment test; ∆ – mean change; SGRQ – St George’s Respiratory Questionnaire; CIS-20 FS – Checklist of individual 
strength fatigue subscale; FACIT-F – Functional Assessment of Chronic illness therapy – Fatigue; LCQ – Leicester cough 
questionnaire; CASA-Q – Cough and Sputum Assessment Questionnaire; CS – Cough symptoms; CI – Cough impact; SS – 
Sputum symptoms; SI – Sputum impact. 

Table 8: Patient-reported outcome measures mean scores at baseline and after community-based 
pulmonary rehabilitation, according to the criterion referencing. 

  AECOPD  

  No Yes p-value 

CIS-20 FS 
(n=48) 

n, (%) 33 (68.8) 15 (31.3)  

Baseline 35.5±10.0 33.8±12.7 p=0.628 

Post-PR 30.0±11.6 32.5±11.4 p=0.496 

∆ -5.5±9.4 -1.3±8.2 p=0.149 

FACIT-F 
(n=42) 

n, (%) 30 (71.4) 12 (28.6)  

Baseline 34.1±10.2 31.3±11.1 p=0.449 

Post-PR 37.7±9.1 33.9±8.7 p=0.224 

∆ 3.6±6.4 2.5±7.6 p=0.645 

LCQ (n=45) 

n, (%) 30 (66.7) 15 (33.3)  

Baseline 16.9±3.3 16.7±3.6 p=0.897 

Post-PR 17.7±3.6 17.4±3.2 p=0.784 

∆ 0.8±2.1 0.6±2.7 p=0.829 

CASA-Q 
(n=41) 

n, (%) 29 (70.7) 12 (29.3)  

Cough 
symptoms 

Baseline 66.7 [50.0;83.3] 58.3 [41.7;83.3] p=0.788 

Post-PR 75.0 [50.0;91.7] 55.7 [50.0;75.0] p=0.342 

∆ 8.3 [0.0;16.7] 4.2 [-8.3;8.3] p=0.703 

Cough impact 

Baseline 75.0 [59.4;93.8] 64.1 [46.9;100.0] p=0.601 

Post-PR 90.6 [62.5;100.0] 79.7 [54.7;93.8] p=0.357 

∆ 3.1 [-3.1;9.4] 1.6 [-9.4;14.1] p=0.703 

Sputum 
symptoms 

Baseline 75.0 [50.0;83.3] 50.0 [41.7;66.7] p=0.127 

Post-PR 75.0 [50.0;100.0] 58.3 [45.8;79.2] p=0.300 

∆ 0.0 [-8.3;16.7] 0.0 [-8.3;16.7] p=0.877 

Sputum 
impact 

Baseline 83.3 [66.7;95.8] 70.8 [56.3;89.6] p=0.453 

Post-PR 91.7 [66.7;100.0] 79.2 [56.3;97.9] p=0.287 

∆ 4.2 [0.0;12.5] 0.0 [-10.4;12.5] p=0.724 

Notes: Values are presented as mean ± standard deviation or median [interquartile range], unless otherwise stated. * p<0.05 
Legend: AECOPD – Acute exacerbation of chronic obstructive pulmonary disease; PR – Pulmonary rehabilitation; ∆ – 

mean change; CIS-20 FS – Checklist of individual strength fatigue subscale; FACIT-F – Functional Assessment of Chronic 

illness therapy – Fatigue; LCQ – Leicester cough questionnaire; CASA-Q - Cough and Sputum Assessment Questionnaire. 
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Table 9: Patient-reported outcome measures mean scores at baseline and after community-based pulmonary rehabilitation, according to the anchor’s 
cut-offs. 

  Patient’s GRC Physiotherapist’s GRC ∆ CAT ∆ SGRQ 

  ≥2 <2 ≥2 <2 ≥2 <2 ≥4 <4 

CIS-FS 
(n=48) 

n, (%) 40 (83.3) 8 (16.7) 44 (91.7) 4 (8.3) 36 (75.0) 12 (25.0) 31 (64.6) 17 (35.4) 

Baseline 34.3±11.5 38.4±5.5 34.8±11.0 36.5±8.9 34.6±11.0 35.9±10.6 34.2±11.1 36.4±10.3 

Post-PR 30.0±12.1 34.5±7.6 30.4±11.9 34.8±4.6 30.0±12.1 33.1±9.4 30.1±12.9 32.0±8.6 

∆ -4.2±9.9 -3.9±3.7 -4.4±9.4 -1.8±4.3 -4.6±10.0 -2.8±5.8 -4.1±10.5 -4.4±6.1 

FACIT-F 
(n=42) 

n, (%) 35 (83.3) 7 (16.7) 37 (88.1) 5 (11.9) 31 (73.8) 11 (26.2) 27 (64.2) 15 (35.7) 

Baseline 33.2±10.7 33.7±9.9 36.9±9.2 32.6±7.0 32.5±10.6 35.4±10.1 32.3±10.6 35.1±10.1 

Post-PR 36.5±9.0 37.0±9.9 33.4±10.9 33.9±8.1 36.4±9.5 37.1±8.0 36.4±9.6 36.9±8.3 

∆ 3.3±6.7 3.3±7.1 3.5±6.8 1.3±6.0 3.8±6.9 1.8±6.1 4.1±7.2 1.8±5.6 

LCQ 
(n=45) 

n, (%) 26 (57.8) 19 (42.2) 25 (55.6) 20 (44.4) 35 (77.8) 10 (22.2) 30 (66.7) 15 (33.3) 

Baseline 15.9±3.4 18.1±3.0 17.0±3.4 16.7±3.4 16.8±3.1 17.1±4.4 16.3±3.3 17.9±3.4 

Post-PR 17.4±3.3 17.8±3.6 17.9±3.1 17.1±3.8 17.8±3.1 16.7±4.5 17.5±3.3 17.7±3.6 

∆ 1.4±1.9 -0.3±2.5 1.0±2.2 0.4±2.5 1.0±2.1 -0.4±2.8 1.2±2.2 -0.2±2.2 

CASA-Q 

(n=41) 
n, (%) 

21 (51.2) # 

25 (61.0) § 

20 (48.8) # 

16 (39.0) § 

18 (43.9)# 

21 (51.2)§ 

23 (56.1)# 

20 (48.8)§ 
31 (75.6) 10 (24.4) 25 (61.0) 16 (39.0) 

Cough 
symptoms 

Baseline 59.1±22.2 68.8±23.2 62.0±24.0 65.2±22.6 60.2±23.3 75.0±18.4 56.7±20.8 75.0±22.2 

Post-PR 69.0±20.8 67.1±26.3 70.8±18.8 65.9±26.6 69.4±22.3 64.2±27.2 66.0±23.7 71.4±23.2 

∆ 9.9±16.2 -1.7±19.4 8.8±15.3 0.7±20.4 9.1±14.3 -10.8±22.6 9.3±17.1 -3.6±18.5 

Cough 
impact 

Baseline 66.5±19.3 79.2±24.0 74.3±21.3 71.5±23.6 70.9±22.4 78.4±22.4 66.9±21.7 81.8±20.9 

Post-PR 78.3±19.8 79.1±24.8 81.4±20.2 76.5±23.7 79.4±21.7 76.3±24.3 77.3±23.1 80.9±21.1 

∆ 11.8±17.6 -0.2±14.7 7.1±18.8 5.0±16.2 8.6±16.3 -2.2±18.1 10.4±19.1 -1.0±11.1 

Sputum 
symptoms 

Baseline 60.0±22.7 72.9±21.2 62.3±21.8 67.9±23.9 64.0±22.7 68.3±23.8 59.7±23.3 73.4±19.8 

Post-PR 66.0±26.7 70.3±24.5 69.8±22.4 65.4±29.0 69.4±25.4 62.5±27.0 67.3±25.6 68.2±26.2 

∆ 6.0±21.2 -2.6±18.7 7.5±18.0 -2.5±22.0 5.4±19.3 -5.8±22.6 7.7±22.2 -5.2±14.9 

Sputum 
impact 

Baseline 71.5±21.2 83.1±17.8 74.8±18.3 77.3±23.1 76.3±19.3 75.0±25.2 71.0±22.1 83.9±15.3 

Post-PR 76.7±24.7 82.0±23.7 80.2±20.8 77.3±27.7 80.2±23.1 74.2±28.0 77.0±24.4 81.5±24.2 

∆ 5.2±16.5 -1.0±15.6 5.4±15.8 0.0±16.7 3.9±16.4 -0.8±15.9 6.0±16.2. -2.3±15.4 

Notes: Values are presented as mean ± standard deviation or median [interquartile range], unless otherwise stated. # cough-related; § sputum-related 
Legend: GRC – Global rating of change; CAT – COPD assessment test; SGRQ – St George’s Respiratory Questionnaire; PR – Pulmonary rehabilitation; ∆ – mean change; CIS-20 FS – 

Checklist of individual strength fatigue subscale; FACIT-F – Functional Assessment of Chronic illness therapy – Fatigue; LCQ – Leicester cough questionnaire; CASA-Q - Cough and Sputum 

Assessment Questionnaire 
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Table 10: Anchor and distribution-based methods used to compute the minimal clinically important difference of patient-reported outcome measures. 

 
CIS-20 FS FACIT-F LCQ 

CASA-Q 
 Cough symptoms Cough impact Sputum symptoms Sputum impact 
Mean change        

SGRQ - 4.1 (1.3 to 6.9) - 9.3 (2.3 to 16.4) - 7.7 (-1.5 to 16.8) 6.0 (-0.7 to 12.7) 
CAT - - - 9.1 (3.9 to 14.4) - - - 
Patient’s 
GRC 

- - 1.4 (0.7 to 2.2) 9.9 (2.6 to 17.3) 11.8 (3.7 to 19.8) - - 

ROC        

SGRQ - - - 
4.2 

 
- 

4.2 
 

- 

CAT - - - 4.2 - - - 
Patient’s 
GRC 

- - - - 
4.7 

 
- - 

Linear 
regression 

       

SGRQ - 2.6 (0.9 to 4.3) - 1.6 (-3.4 to 6.6) - - 2.2 (-1.5 to 6.0) 
CAT - - - - - - - 
Patient’s 
GRC 

- - 0.7 (-0.9 to 2.4) - - - - 

Distribution 
methods  

       

0.5*SD 5.4 5.2 1.7 11.5 11.2 11.4 10.3 
SEM 4.2 3.1 1.0 11.0 7.8 10.2 8.7 
1.96SEM 8.2 6.1 1.9 21.6 15.2 20.0 17.1 
MDC 11.6 8.7 2.6 30.5 21.5 28.2 24.2 
ES 0.37 0.34 0.21 0.23 0.19 0.09 0.12 

Pooled MCID 7.3 (4.1 to 10.6) 4.2 (1.7 to 6.7) 1.3 (0.4 to 2.2) 10.6 (4.0 to 17.2) 10.1 (3.2 to 17.1) 9.5 (0.0 to 19.5) 7.8 (0.5 to 15.2) 
% of change 15.2 8.0 6.8 10.6 10.1 9.7 7.8 
MCID ES 0.66 0.43 0.50 0.45 0.45 0.40 0.35 

Notes: Values are presented as mean and 95% confidence intervals. % of change was computed within each scale range. The MCID ES are compute as the MCID value divided by the pooled 
SD.  
Legend: CIS-20 FS – Checklist of individual strength fatigue subscale; FACIT-F – Functional Assessment of Chronic illness therapy – Fatigue; LCQ – Leicester cough questionnaire; CASA-Q 
– Cough ad Sputum Assessment Questionnaire; GRC – Global rating of change; CAT – COPD assessment test; SGRQ – St George’s Respiratory Questionnaire; ROC – Receiver operating 
characteristic curves; SD – standard deviation; SEM – standard error measurement; MDC – minimal detectable change; ES – effect size; MCID - minimal clinically important difference.
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4. Discussion 

According to our best knowledge, this is the first study to estimate MCIDs for a series of 

fatigue, cough and sputum scales. Pooled MCIDs of 7.3 (range of 4.1 to 10.6) points for 

the CIS-20 FS, 4.2 (range of 1.7 to 6.7) points for the FACIT-F and 1.3 (range of 0.4 to 

2.2) points for the LCQ, were found following a PR programme in patients with COPD. 

The pooled MCIDs for each CASA-Q domain were also established, i.e., 10.6 (range of 

4.0 to 17.2) points for cough symptoms, 10.1 (3.2 to 17.1) points for cough impact, 9.5 

(0.0 to 19.5) points for sputum symptoms and 7.8 (0.5 to 15.2) points for sputum impact 

dimensions.  

Fatigue, cough and sputum negatively affected the HRQoL of participants included in 

our study. Fatigue was present in approximately 80% of the sample (53% with severe 

and 26% with mild fatigue), surpassing the 50 to 70% reported in previous literature (9, 

10). The high prevalence and the degree of the fatigue severity observed, should call 

attention to the tremendous impact and burden of fatigue in COPD, emphasising the 

importance of its routine assessment and the need for tailoring therapies to reduce it. 

The impact of cough and sputum in the HRQoL of our participants (16.6 points for LCQ 

and 66.7 to 79.2 points for CASA-Q), was somewhat comparable to other studies (15.9 

points for LCQ and 66.7 to 87.5 points for CASA-Q) enrolling patients with COPD (98, 

121). However, when compared to studies considering patients with chronic cough only 

(91, 122, 123), our sample scored considerably higher (meaning that cough had less 

impact) in both the LCQ and the CASA-Q. In the present study, the presence of chronic 

cough was not an inclusion criterion, which may explain these differences and justify the 

observed ceilings effects in CASA-Q. 

Following the most up-to-date recommendations for establishing MCID (35, 46, 49, 113), 

an effort was made to combine anchor- and distribution methods to compute the MCID. 

However, this recommendation was not always possible to follow, e.g. for CIS-20 FS, 

due to the lack of correlations with the anchors chosen. It is known that fatigue is a 

complex, multifaceted and dynamic phenomenon (12), and PROMs focus specifically in 

the perceived fatigability but neglect the performance component (12). Thus, both CIS-

20 FS and FACIT-F may have failed to capture the overall impact of fatigue, which 

justifies the paucity and poor correlations, with the chosen anchors (i.e., GRC, CAT and 

SGRQ). Therefore, the MCID of CIS-20 FS was computed using exclusively distribution-
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based methods. Although the study of Peters and colleagues (9) reports a MCID of 10 

points for CIS-20 FS, no information, or reference, regarding that estimation is given, 

furthermore, we were not able to find any study describing how that value was achieved. 

Other estimations of MCIDs for this scale are not available, even in other populations, 

however, the standard deviation observed in our sample was comparable to previously 

reported data (9, 80), and the MDC (11.6 points) was very similar to the one established 

for patients with multiple sclerosis (11.8 points) (124). 

The MCID for the FACIT-F, computed using both distribution and anchor methods, was 

found to be similar to the one previously determined for rheumatoid arthritis (i.e., 3-4 

points) (86), but smaller than the MCID estimated for the systemic lupus erythematosus 

(i.e., 5.9 points) (88). The last study (88), explored differences between individuals, and 

used a cross-sectional approach that consisted in gathering patients in a group, or 

couples, and asking them to rate whether they feel better, the same or worse in 

comparison to others (42, 115). In contrast, our study focused on longitudinal within-

patient differences, a more appropriated method to assess changes over time and 

response to a given intervention (42, 47). Since each MCID was computed using a 

different approach, it is plausible that the resulting values could be discordant. 

Furthermore, MCIDs are recognised to be disease-specific (48), hence, although 

comparisons across populations are not desirable, it is important to use similar and 

robust methodologies for its establishment, so these values can be used with confidence 

in clinical practice.  

The pooled MCID found for the LCQ matched previous estimates for patients with 

chronic cough (i.e., 1.3 points) (94). Nevertheless, higher MCIDs (i.e., from 2 to 3 points) 

have been suggested (90, 95, 96). One study established the MCID using a GRC with a 

period recall of 6 months (95), increasing the recall risk of bias (46, 114), and in the other 

two studies participants were patients with acute cough (90, 96). Both aspects could 

have affected the established MCID for this PROM. In fact, baseline scores significantly 

affect the MCIDs, with higher levels of severity usually leading to greater improvements 

(46, 48, 115). It seems therefore reasonable, that acute cough has yielded larger MCIDs 

than chronic cough. Another aspect worth mentioning, is that these studies involved 

pharmacological interventions, whilst our study reports on PR. Since PR demands more 

from patients, expectations of benefits and improvements are often high, producing 
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larger effect sizes when compared to medication only, and thus, generating larger MCIDs 

(125). 

The pooled MCIDs for each CASA domain were similar between each other. The CASA-

Q was the PROM presenting the highest correlations with the proposed anchors, 

emerging as a good tool to discriminate between patients above and below the anchor’s 

MCIDs. Nevertheless, the CASA-Q was also the scale where a ceiling effect was 

notorious, and thus its MCIDs should be interpreted with caution. Although assessing 

PR effectiveness was not a goal of this study, the ceiling effect found might be the reason 

behind the almost negligible effect sizes observed in the CASA-Q. Scores close to the 

end of the scale limit the amount of potential change, affect responsiveness of the scale 

and consequently the establishment of the MCIDs (46). It is also important to mention 

that the 95% confidence intervals computed for the CASA-Q were large, probably due to 

the non-normally distribution of the data. This fact may have also impacted the 

development of the ROC curves, as non-normal distributed data tend to yield smaller 

and potentially erratic estimates (126).  

Similar to previous research (35, 68, 127), the results from distribution and anchor-based 

methods did not consistently matched, with the MDC systematically resulting in larger 

estimates. From all methods used (seven in total), similar MCIDs were obtained with 

three of them, i.e., the mean change (anchor-based method), the 0.5SD and the SEM 

(distribution-based methods). This agreement supports the clinically meaningfulness 

advocated in the literature for these two distribution methods (116, 117). Concerning the 

1.96SEM and the MDC, both are calculated by multiplying the SEM value with different 

factors, thus they tended to overestimate the MCIDs (48, 68, 117). On the other hand, 

most of the correlations between the PROMs and the anchors used where near to the 

cut-off point used to define a moderate association (i.e., 0.3). It is important to notice 

that, the MCIDs computed through linear regressions are as underestimated as the 

weakness of the correlation (128). It is therefore recommended, that anchor-based 

methods, which provide clinical meaning, are combined with distribution-based methods, 

that add statistical significance, and one method, should not replace the other (35, 48).  

It was not possible to use neither physiotherapists GRC nor the occurrence of AECOPD 

(criterion method). The poor agreement on symptoms perception between patients with 

COPD and health professionals has been previously reported (129). As for criterion 

method, although symptoms tended to be slightly more severe at baseline and 
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improvements were also somewhat smaller in the group that had an AECOPD during 

PR, the differences observed between groups were not significant. 

4.1 Strengths and limitations  

This study presents some strengths and limitations that should be acknowledged. An 

important strength is that the MCIDs were computed through a combination of different 

methodologies, including a wide range of either anchor and distribution-based 

approaches. In addition, the pooled method selected allowed to attribute a higher weight 

to anchor than distribution-based methods, following the international recommendations 

for establishing MCIDs (35, 46). The community-based PR programmes implemented 

were standardised in terms of structure, intensity, frequency, duration and progression, 

as recommended (36). Thus, the heterogeneity of intervention was minimised, assuring 

that the MCIDs proposed are valid and suitable for PR. Apart from CIS-20 FS, all the 

MCIDs values fell within the recommended range of 6 to 10% change in the scale range, 

which corresponded to a desirable effect size of 0.2 to 0.5 (35, 46, 119), emphasising 

the validity of our estimates. The MCIDs established for fatigue, cough and sputum 

PROMs can be promptly used in clinical practice to guide the interpretation of changes, 

in response to PR, and to optimise the intervention. Moreover, they can be useful for 

policy-makers, guideline developers or researchers to establish the clinical importance 

of PR effects, compute sample sizes or represent an endpoint in a clinical trial.  

Important limitations of this study are as follow. Firstly, to yield the MCID from anchor-

based approaches all patients that improved above the anchor cut-off point were 

considered, regardless of the amount of change. Theoretically, this method could have 

resulted in overestimated values. This could have been avoided if the MCIDs were 

computed using only the patients that reported minimal improvements in the anchors, 

resulting in an analysis with a smaller sample size. However, it is unlikely that our MCIDs 

have been overestimated, as the pooled value corresponded to small effect sizes (0.2-

0.5) (35, 46, 119). Secondly, the ceiling effects observed in the CASA-Q and the use of 

exclusively distribution methods to compute the MCID for the CIS-20 FS might have 

biased the present results. Nevertheless, to our best knowledge, this is the first study to 

provide MCIDs estimations to either CIS-20 FS and CASA-Q, and they can be used as 

a booster for future research in this field. It is also important to notice that we were not 

able to achieve the ideal sample size of at least 50 participants (53) required to compute 
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the MCIDs. Finally, our sample was composed of mainly man (82%), in contrast to recent 

data, describing a tendency to a prevalence almost equal between genders (1), thus, our 

MCIDs estimations should be applied with caution in women.  

4.2 Future work 

Future studies should investigate fatigue MCIDs, by adding anchorage with outcomes 

related to physical activity and/or exercise performance, since these could provide 

interesting insights into other features of fatigue (12, 84). Finally, an evaluation process, 

such as a Delphi method among patients, health-care professionals and experts in 

COPD, could have been a useful adjunct to complete the MCIDs estimations (35, 130). 

This method aims to obtain a formal consensus and triangulate with the MCIDs derived 

from both anchor and distribution-based approaches (35, 130). More studies with larger 

samples, and possibly with patients of different disease severities, could be useful to 

validate these results. 

5. Conclusions 

The current study suggests that for patients with COPD, improvements of 7.3 points in 

CIS-20 FS, 4.2 in FACIT-F, 1.3 in LCQ, 10 in the cough symptoms, cough impact and 

sputum symptoms dimensions of CASA-Q and 7.8 points in the sputum impact 

dimension should be considered clinically relevant, following a PR programme. These 

estimates have the potential to be used to interpret clinical relevance, as thresholds for 

the intervention effectiveness and to inform future studies regarding sample calculation. 

References 

1. Global Initiative for Chronic Obstructive Lung Disease. Global Strategy for the 
Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease 
(2019 Report). 2019. 

2. Araújo A. 11º Relatório-Prevenir as doenças respiratórias, acompanhar e 
reabilitar os doentes, Observatorio Nacional das Doencas Respiratorias, acedido a 10 
Out 2016. 2016. 

3. World Health Organization (WHO). The top 10 causes of death 2000-2016. 
Genéve 2018. Available from: http://www.who.int/news-room/fact-sheets/detail/the-top-
10-causes-of-death. 

4. Forum of International Respiratory Societies. The Global Impact of Respiratory 
Disease. Second Edition. Sheffield; European Respiratory Society, 2017. 

http://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
http://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death


 

 

38 

 

 

5. López‐Campos JL, Tan W, Soriano JB. Global burden of COPD. Respirology. 
2016;21(1):14-23. 

6. Miravitlles M, Ribera A. Understanding the impact of symptoms on the burden of 
COPD. Respiratory Research. 2017;18(1):67. 

7. Patel JG, Coutinho AD, Lunacsek OE, Dalal AA. COPD affects worker 
productivity and health care costs. International Journal of Chronic Obstructive 
Pulmonary Disease. 2018;13:2301-11. 

8. Bárbara C, Gomes E, Simão P, Andrade C, Santos G. Programa Nacional para 
as Doenças Respiratórias 2017. 2017. Available from: https://www.dgs.pt/em-
destaque/portugal-com-descida-assinalavel-na-mortalidade-por-asma-e-dpoc.aspx 

9. Peters JB, Heijdra YF, Daudey L, Boer LM, Molema J, Dekhuijzen PR, et al. 
Course of normal and abnormal fatigue in patients with chronic obstructive pulmonary 
disease, and its relationship with domains of health status. Patient Education and 
Counseling. 2011;85(2):281-5. 

10. Spruit MA, Vercoulen JH, Sprangers MA, Wouters EF. Fatigue in COPD: an 
important yet ignored symptom. The Lancet Respiratory Medicine. 2017;5(7):542-4. 

11. Small S, Lamb M. Fatigue in chronic illness: the experience of individuals with 
chronic obstructive pulmonary disease and with asthma. Journal of Advanced Nursing. 
1999;30(2):469-78. 

12. Gruet M. Fatigue in Chronic Respiratory Diseases: Theoretical Framework and 
Implications For Real-Life Performance and Rehabilitation. Frontiers in Physiology. 
2018;9:1285. 

13. Enoka RM, Duchateau J. Translating fatigue to human performance. Medicine 
and Science in Sports and Exercise. 2016;48(11):2228. 

14. Worm-Smeitink M, Gielissen M, Bloot L, van Laarhoven H, van Engelen B, van 
Riel P, et al. The assessment of fatigue: Psychometric qualities and norms for the 
Checklist individual strength. Journal of Psychosomatic Research. 2017;98:40-6. 

15. Vercoulen JH, Swanink CM, Fennis JF, Galama JM, van der Meer JW, 
Bleijenberg G. Dimensional assessment of chronic fatigue syndrome. Journal of 
Psychosomatic Research. 1994;38(5):383-92. 

16. Ream E, Richardson A. Fatigue in patients with cancer and chronic obstructive 
airways disease: a phenomenological enquiry. International journal of nursing studies. 
1997;34(1):44-53. 

17. Beurskens AJ, Bültmann U, Kant I, Vercoulen JH, Bleijenberg G, Swaen GM. 
Fatigue among working people: validity of a questionnaire measure. Occupational and 
Environmental Medicine. 2000;57(5):353-7. 

18. Kouijzer M, Brusse-Keizer M, Bode C. COPD-related fatigue: Impact on daily life 
and treatment opportunities from the patient's perspective. Respiratory Medicine. 2018; 
141:47-51. 

19. Crooks MG, Hayman Y, Innes A, Williamson J, Wright CE, Morice AH. Objective 
measurement of cough frequency during COPD exacerbation convalescence. Lung. 
2016;194(1):117-20. 



 

 

39 

 

 

20. Smith J, Woodcock A. Cough and its importance in COPD. International Journal 
of Chronic Obstructive Pulmonary Disease. 2006;1(3):305. 

21. van Buul AR, Kasteleyn MJ, Chavannes NH, Taube C. Morning symptoms in 
COPD: a treatable yet often overlooked factor. Expert Review of Respiratory Medicine. 
2017;11(4):311-22. 

22. Calverley PM. Cough in chronic obstructive pulmonary disease: is it important 
and what are the effects of treatment? Cough. 2013;9(1):17. 

23. McGarvey L, Morice AH, Smith JA, Birring SS, Chuecos F, Seoane B, et al. Effect 
of aclidinium bromide on cough and sputum symptoms in moderate-to-severe COPD in 
three phase III trials. BMJ Open Respiratory Research. 2016;3(1):e000148. 

24. Kessler R, Partridge MR, Miravitlles M, Cazzola M, Vogelmeier C, Leynaud D, et 
al. Symptom variability in patients with severe COPD–a pan-European cross-sectional 
study. European Respiratory Journal. 2011;37(2):264-72. 

25. Miravitlles M, Worth H, Cataluña JJS, Price D, De Benedetto F, Roche N, et al. 
Observational study to characterise 24-hour COPD symptoms and their relationship with 
patient-reported outcomes: results from the ASSESS study. Respiratory Research. 
2014;15(1):122. 

26. Crooks MG, Brown T, Morice AH. Is cough important in acute exacerbations of 
COPD? Respiratory Physiology & Neurobiology. 2018; 257:30-35. 

27. Jones P, Brusselle G, Dal Negro R, Ferrer M, Kardos P, Levy M, et al. Health-
related quality of life in patients by COPD severity within primary care in Europe. 
Respiratory Medicine. 2011;105(1):57-66. 

28. Koo H-K, Park S-W, Park J-W, Choi HS, Kim T-H, Yoon HK, et al. Chronic cough 
as a novel phenotype of chronic obstructive pulmonary disease. International Journal of 
Chronic Obstructive Pulmonary Disease. 2018;13:1793-801. 

29. Satia I, Badri H, Lahousse L, Usmani OS, Spanevello A. Airways diseases: 
asthma, COPD and chronic cough highlights from the European Respiratory Society 
Annual Congress 2018. Journal of thoracic disease. 2018;10(Suppl 25):S2992. 

30. Burgel P-R, Nesme-Meyer P, Chanez P, Caillaud D, Carré P, Perez T, et al. 
Cough and sputum production are associated with frequent exacerbations and 
hospitalizations in COPD subjects. Chest. 2009;135(4):975-82. 

31. Ekström M, Sundh J, Larsson K. Patient reported outcome measures in chronic 
obstructive pulmonary disease: which to use? Expert Review of Respiratory Medicine. 
2016;10(3):351-62. 

32. Cazzola M, Hanania NA, MacNee W, Rüdell K, Hackford C, Tamimi N. A review 
of the most common patient-reported outcomes in COPD–revisiting current knowledge 
and estimating future challenges. International Journal of Chronic Obstructive Pulmonary 
Disease. 2015;10:725-38. 

33. Patrick DL, Guyatt GH, Acquaro C. Cochrane Patient-reported outcomes 
methods group. Chapter 17: patient-reported outcomes. 2011;Version 5 (0). 

34. Johnston BC, Ebrahim S, Carrasco-Labra A, Furukawa TA, Patrick DL, Crawford 
MW, et al. Minimally important difference estimates and methods: a protocol. BMJ Open. 
2015;5(10):e007953. 



 

 

40 

 

 

35. Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for determining 
responsiveness and minimally important differences for patient-reported outcomes. 
Journal of Clinical Epidemiology. 2008;61(2):102-9. 

36. Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester C, et al. An official 
American Thoracic Society/European Respiratory Society statement: key concepts and 
advances in pulmonary rehabilitation. American Journal of Respiratory and Critical Care 
Medicine. 2013;188(8):e13-e64. 

37. McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pulmonary 
rehabilitation for chronic obstructive pulmonary disease. Cochrane Database of 
Systematic Reviews.2015; 23;(2):CD003793. 

38. Payne C, Martin S, Wiffen P. Interventions for fatigue and weight loss in adults 
with advanced progressive illness. Cochrane Database of Systematic Reviews. 2012; 
1:CD008427. 

39. Rugbjerg M, Iepsen UW, Jørgensen KJ, Lange P. Effectiveness of pulmonary 
rehabilitation in COPD with mild symptoms: a systematic review with meta-analyses. 
International Journal of Chronic Obstructive Pulmonary Disease. 2015;10:791. 

40. Ides K, Vissers D, De Backer L, Leemans G, De Backer W. Airway clearance in 
COPD: need for a breath of fresh air? A systematic review. COPD: Journal of Chronic 
Obstructive Pulmonary Disease. 2011;8(3):196-205. 

41. Cook CE. Clinimetrics corner: the minimal clinically important change score 
(MCID): a necessary pretense. Journal of Manual & Manipulative Therapy. 
2008;16(4):82E-3. 

42. Guyatt GH, Osoba D, Wu AW, Wyrwich KW, Norman GR, editors. Methods to 
explain the clinical significance of health status measures. Mayo Clinic Proceedings; 
2002; 77(4):371-83 

43. Jaeschke R, Singer J, Guyatt GH. Measurement of health status: ascertaining 
the minimal clinically important difference. Controlled Clinical Trials. 1989;10(4):407-15. 

44. Brożek JL, Guyatt GH, Schünemann HJ. How a well-grounded minimal important 
difference can enhance transparency of labelling claims and improve interpretation of a 
patient reported outcome measure. Health and Quality of Life Outcomes. 2006;4(1):69. 

45. Jones P. Interpreting thresholds for a clinically significant change in health status 
in asthma and COPD. European Respiratory Journal. 2002;19(3):398-404. 

46. Angst F, Aeschlimann A, Angst J. The minimal clinically important difference 
raised the significance of outcome effects above the statistical level, with methodological 
implications for future studies. Journal of Clinical Epidemiology. 2017;82:128-36. 

47. Rai SK, Yazdany J, Fortin PR, Aviña-Zubieta JA. Approaches for estimating 
minimal clinically important differences in systemic lupus erythematosus. Arthritis 
Research & Therapy. 2015;17(1):143. 

48. Wright A, Hannon J, Hegedus EJ, Kavchak AE. Clinimetrics corner: a closer look 
at the minimal clinically important difference (MCID). Journal of Manual & Manipulative 
Therapy. 2012;20(3):160-6. 

49. Alma H, de Jong C, Tsiligianni I, Sanderman R, Kocks J, van der Molen T. 
Clinically relevant differences in COPD health status: systematic review and 
triangulation. European Respiratory Journal. 2018;52(3):1800412. 



 

 

41 

 

 

50. Webster K, Cella D, Yost K. The Functional Assessment of Chronic Illness 
Therapy (FACIT) Measurement System: properties, applications, and interpretation. 
Health and Quality of Life Outcomes. 2003;1:1-7. 

51. Birring S, Prudon B, Carr A, Singh S, Morgan M, Pavord I. Development of a 
symptom specific health status measure for patients with chronic cough: Leicester Cough 
Questionnaire (LCQ). Thorax. 2003;58(4):339-43. 

52. Crawford B, Monz B, Hohlfeld J, Roche N, Rubin B, Magnussen H, et al. 
Development and validation of a cough and sputum assessment questionnaire. 
Respiratory Medicine. 2008;102(11):1545-55. 

53. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J, et al. 
Quality criteria were proposed for measurement properties of health status 
questionnaires. Journal of Clinical Epidemiology. 2007;60(1):34-42. 

54. Fischer MJ, Scharloo M, Abbink JJ, van‘t Hul AJ, van Ranst D, Rudolphus A, et 
al. Drop-out and attendance in pulmonary rehabilitation: the role of clinical and 
psychosocial variables. Respiratory Medicine. 2009;103(10):1564-71. 

55. World Health Organization (WHO). International classification of functioning, 
disability and health: ICF: Geneva: World Health Organization; 2001. 

56. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying 
prognostic comorbidity in longitudinal studies: development and validation. Journal of 
Chronic Diseases. 1987;40(5):373-83. 

57. Bestall J, Paul E, Garrod R, Garnham R, Jones P, Wedzicha J. Usefulness of the 
Medical Research Council (MRC) dyspnoea scale as a measure of disability in patients 
with chronic obstructive pulmonary disease. Thorax. 1999;54(7):581-6. 

58. Jones P, Harding G, Berry P, Wiklund I, Chen W, Leidy NK. Development and 
first validation of the COPD Assessment Test. European Respiratory Journal. 
2009;34(3):648-54. 

59. Jones PW, Quirk F, Baveystock C. The St George's respiratory questionnaire. 
Respiratory Medicine. 1991;85:25-31. 

60. Kamper SJ, Maher CG, Mackay G. Global rating of change scales: a review of 
strengths and weaknesses and considerations for design. Journal of Manual & 
Manipulative Therapy. 2009;17(3):163-70. 

61. Mahler DA, Ward J, Waterman LA, McCusker C, ZuWallack R, Baird JC. Patient-
reported dyspnea in COPD reliability and association with stage of disease. Chest. 
2009;136(6):1473-9. 

62. Hajiro T, Nishimura K, Tsukino M, Ikeda A, Koyama H, Izumi T. Analysis of clinical 
methods used to evaluate dyspnea in patients with chronic obstructive pulmonary 
disease. American Journal of Respiratory and Critical Care Medicine. 1998;158(4):1185-
9. 

63. Crisafulli E, Clini EM. Measures of dyspnea in pulmonary rehabilitation. 
Multidisciplinary Respiratory Medicine. 2010;5(3):202. 

64. Jones PW, Adamek L, Nadeau G, Banik N. Comparisons of health status scores 
with MRC grades in COPD: implications for the GOLD 2011 classification. European 
Respiratory Journal. 2013;42(3):647-54. 



 

 

42 

 

 

65. Celli BR, Cote CG, Marin JM, Casanova C, Montes de Oca M, Mendez RA, et al. 
The body-mass index, airflow obstruction, dyspnea, and exercise capacity index in 
chronic obstructive pulmonary disease. New England Journal of Medicine. 
2004;350(10):1005-12. 

66. Chhabra S, Gupta A, Khuma M. Evaluation of three scales of dyspnea in chronic 
obstructive pulmonary disease. Annals of Thoracic Medicine. 2009;4(3):128. 

67. CAT Development Steering Group. COPD Assessment Test - Healthcare 
Professional User Guide 2016. [11-12-2018]. Available from: 
http://www.catestonline.org/images/UserGuides/CAT_HCP%20User%20Guide.pdf. 

68. Kon SS, Canavan JL, Jones SE, Nolan CM, Clark AL, Dickson MJ, et al. Minimum 
clinically important difference for the COPD Assessment Test: a prospective analysis. 
The Lancet Respiratory Medicine. 2014;2(3):195-203. 

69. Gupta N, Pinto LM, Morogan A, Bourbeau J. The COPD assessment test: a 
systematic review. European Respiratory Journal. 2014;44(4):873-84. 

70. Dodd JW, Hogg L, Nolan J, Jefford H, Grant A, Lord VM, et al. The COPD 
assessment test (CAT): response to pulmonary rehabilitation. A multicentre, prospective 
study. Thorax. 2011;66(5):425-9. 

71. Wilson CB, Jones PW, O'leary CJ, Cole PJ, Wilson R. Validation of the St. 
George's Respiratory Questionnaire in bronchiectasis. American Journal of Respiratory 
and Critical Care Medicine. 1997;156(2):536-41. 

72. Jones PW, Quirk FH, Baveystock CM, Littlejohns P. A self-complete measure of 
health status for chronic airflow limitation. American Review of Respiratory Disease. 
1992;145(6):1321-7. 

73. Jones PW. St. George's respiratory questionnaire: MCID. COPD: Journal of 
Chronic Obstructive Pulmonary Disease. 2005;2(1):75-9. 

74. Griffiths TL, Burr ML, Campbell IA, Lewis-Jenkins V, Mullins J, Shiels K, et al. 
Results at 1 year of outpatient multidisciplinary pulmonary rehabilitation: a randomised 
controlled trial. The Lancet. 2000;355(9201):362-8. 

75. Jones PW. Health status measurement in chronic obstructive pulmonary disease. 
Thorax. 2001;56(11):880-7. 

76. Goërtz YM, Looijmans M, Prins JB, Janssen DJ, Thong MS, Peters JB, et al. 
Fatigue in patients with chronic obstructive pulmonary disease: protocol of the Dutch 
multicentre, longitudinal, observational FAntasTIGUE study. BMJ Open. 
2018;8(4):e021745. 

77. van Koulil S, Kraaimaat FW, van Lankveld W, van Riel PL, Evers AW. A patient's 
perspective on multidisciplinary treatment gain for fibromyalgia: An indicator for pre‐post 
treatment effects? Arthritis Care & Research. 2009;61(12):1626-32. 

78. Panitz S, Kornhuber M, Hanisch F. The checklist individual strength (CIS20‐R) in 
patients with amyotrophic lateral sclerosis–A longitudinal study. Acta Neurologica 
Scandinavica. 2015;131(6):372-80. 

79. Evers AW, Kraaimaat FW, van Riel PL, de Jong AJ. Tailored cognitive-behavioral 
therapy in early rheumatoid arthritis for patients at risk: a randomized controlled trial. 
Pain. 2002;100(1-2):141-53. 

http://www.catestonline.org/images/UserGuides/CAT_HCP%20User%20Guide.pdf


 

 

43 

 

 

80. Marques M, De Gucht V, Gouveia MJ, Cordeiro A, Leal I, Maes S. Psychometric 
properties of the Portuguese version of the Checklist of Individual Strength (CIS20-P). 
Psychology, Community & Health. 2013;2(1):11-8. 

81. Antoniu SA, Ungureanu D. Measuring fatigue as a symptom in COPD: from 
descriptors and questionnaires to the importance of the problem. Chronic Respiratory 
Disease. 2015;12(3):179-88. 

82. Elbers RG, Rietberg MB, van Wegen EE, Verhoef J, Kramer SF, Terwee CB, et 
al. Self-report fatigue questionnaires in multiple sclerosis, Parkinson’s disease and 
stroke: a systematic review of measurement properties. Quality of Life Research. 
2012;21(6):925-44. 

83. Al-Shair K, Muellerova H, Yorke J, Rennard SI, Wouters EF, Hanania NA, et al. 
Examining fatigue in COPD: development, validity and reliability of a modified version of 
FACIT-F scale. Health and Quality of Life Outcomes. 2012;10(1):100. 

84. Anderson WH, Ha JW, Couper DJ, O’Neal WK, Barr RG, Bleecker ER, et al. 
Variability in objective and subjective measures affects baseline values in studies of 
patients with COPD. PloS One. 2017;12(9):e0184606. 

85. Al-Shair K, Müllerova H, Locantore N, Hanania N, Sharafkhaneh A, Wouters E, 
et al. Fatigue components in COPD patients and controls using the FACIT-F scale; data 
from ECLIPSE study. European Respiratory Society; 2011 

86. Cella D, Yount S, Sorensen M, Chartash E, Sengupta N, Grober J. Validation of 
the Functional Assessment of Chronic Illness Therapy Fatigue Scale relative to other 
instrumentation in patients with rheumatoid arthritis. The Journal of Rheumatology. 
2005;32(5):811-9. 

87. Pouchot J, Kherani RB, Brant R, Lacaille D, Lehman AJ, Ensworth S, et al. 
Determination of the minimal clinically important difference for seven fatigue measures 
in rheumatoid arthritis. Journal of Clinical Epidemiology. 2008;61(7):705-13. 

88. Goligher EC, Pouchot J, Brant R, Kherani RB, Aviña-Zubieta JA, Lacaille D, et 
al. Minimal clinically important difference for 7 measures of fatigue in patients with 
systemic lupus erythematosus. The Journal of Rheumatology. 2008;35(4):635-42. 

89. FACIT.org. Functional Assessment of Chronic Ilness Therapy-Fatigue 2010 [29-
01-2018]. Available from: http://www.facit.org/facitorg/questionnaires. 

90. Yousaf N, Lee KK, Jayaraman B, Pavord ID, Birring SS. The assessment of 
quality of life in acute cough with the Leicester Cough Questionnaire (LCQ-acute). 
Cough. 2011;7(1):4. 

91. Berkhof FF, Boom LN, ten Hertog NE, Uil SM, Kerstjens HA, van den Berg JW. 
The validity and precision of the Leicester Cough Questionnaire in COPD patients with 
chronic cough. Health and Quality of Life Outcomes. 2012;10(1):4. 

92. Faruqi S, Thompson R, Wright C, Sheedy W, Morice AH. Quantifying chronic 
cough: objective versus subjective measurements. Respirology. 2011;16(2):314-20. 

93. Kelsall A, Decalmer S, Webster D, Brown N, McGuinness K, Woodcock A, et al. 
How to quantify coughing: correlations with quality of life in chronic cough. European 
Respiratory Journal. 2008;32(1):175-9. 

http://www.facit.org/facitorg/questionnaires


 

 

44 

 

 

94. Raj A, Pavord D, Birring S. Clinical cough IV: what is the minimal important 
difference for the Leicester Cough Questionnaire?  Pharmacology and therapeutics of 
cough: Springer; 2009. p. 311-20. 

95. Brokkaar L, Uil SM, Van Den Berg JWK. Minimal Clinically Important Difference 
(MCID) of the dutch version of the Leicester Cough Questionnaire and baseline 
predictors of reaching the MCID after six months. Chest. 2007;132(4):468B. 

96. Lee KK, Matos S, Evans DH, White P, Pavord ID, Birring SS. A longitudinal 
assessment of acute cough. American Journal of Respiratory and Critical Care Medicine. 
2013;187(9):991-7. 

97. Monz BU, Sachs P, McDonald J, Crawford B, Nivens MC, Tetzlaff K. 
Responsiveness of the cough and sputum assessment questionnaire in exacerbations 
of COPD and chronic bronchitis. Respiratory Medicine. 2010;104(4):534-41. 

98. Deslee G, Burgel P-R, Escamilla R, Chanez P, Court-Fortune I, Nesme-Meyer P, 
et al. Impact of current cough on health-related quality of life in patients with COPD. 
International Journal of Chronic Obstructive Pulmonary Disease. 2016;11:2091. 

99. Garrison C, Cook C. Clinimetrics corner: the Global Rating of Change Score 
(GRoC) poorly correlates with functional measures and is not temporally stable. Journal 
of Manual & Manipulative Therapy. 2012;20(4):178-81. 

100. Beauchamp MK, Janaudis-Ferreira T, Parreira V, Romano JM, Woon L, 
Goldstein RS, et al. A randomized controlled trial of balance training during pulmonary 
rehabilitation for individuals with COPD. Chest. 2013;144(6):1803-10. 

101. Borg GA. Psychophysical bases of perceived exertion. Medicine & Science in  
Sports & Exercise. 1982;14(5):377-81. 

102. Holland AE, Spruit MA, Troosters T, Puhan MA, Pepin V, Saey D, et al. An official 
European Respiratory Society/American Thoracic Society technical standard: field 
walking tests in chronic respiratory disease. European Respiratory Society. 
2014;44(6):1428-46 

103. Garvey C, Bayles MP, Hamm LF, Hill K, Holland A, Limberg TM, et al. Pulmonary 
rehabilitation exercise prescription in chronic obstructive pulmonary disease: review of 
selected guidelines. Journal of Cardiopulmonary Rehabilitation and Prevention. 
2016;36(2):75-83. 

104. Marques A, Gabriel R, Jácome C, Cruz J, Brooks D, Figueiredo D. Development 
of a family-based pulmonary rehabilitation programme: an exploratory study. Disability 
and Rehabilitation. 2015;37(15):1340-6. 

105. Laboratório de Investigação e Reabilitação Respiratória (Lab3R). Plataforma de 
Reabilitação Respiratória em Rede. 2018. Available from: http://3r.web.ua.pt/. 

106. Marques A, Jácome C, Cruz J, Gabriel R, Brooks D, Figueiredo D. Family-based 
psychosocial support and education as part of pulmonary rehabilitation in COPD: a 
randomized controlled trial. Chest. 2015;147(3):662-72. 

107. Cruz J, Brooks D, Marques A. Walk2Bactive: a randomised controlled trial of a 
physical activity-focused behavioural intervention beyond pulmonary rehabilitation in 
chronic obstructive pulmonary disease. Chronic Respiratory Disease. 2016;13(1):57-66. 

http://3r.web.ua.pt/


 

 

45 

 

 

108. National Clinical Guideline Centre (UK). Chronic Obstructive Pulmonary Disease: 
Management of Chronic Obstructive Pulmonary Disease in Adults in Primary and 
Secondary Care: Quick Reference Guide; 2010. 

109. Alison JA, McKeough ZJ, Johnston K, McNamara RJ, Spencer LM, Jenkins SC, 
et al. Australian and New Zealand Pulmonary Rehabilitation Guidelines. Respirology. 
2017;22(4):800-19. 

110. McHorney CA, Tarlov AR. Individual-patient monitoring in clinical practice: are 
available health status surveys adequate? Quality of Life Research. 1995;4(4):293-307. 

111. Aggarwal R, Ranganathan P. Common pitfalls in statistical analysis: The use of 
correlation techniques. Perspectives in Clinical Research. 2016;7(4):187. 

112. Doi SA, Thalib L. A quality-effects model for meta-analysis. Epidemiology. 
2008;19(1):94-100. 

113. Oliveira A, Machado A, Marques A. Minimal Important and Detectable 
Differences of Respiratory Measures in Outpatients with AECOPD. COPD: Journal of 
Chronic Obstructive Pulmonary Disease. 2018:1-10. 

114. Alma H, De Jong C, Jelusic D, Wittmann M, Schuler M, Flokstra-de Blok B, et al. 
Health status instruments for patients with COPD in pulmonary rehabilitation: defining a 
minimal clinically important difference. Nature Partner Journals - Primary Care 
Respiratory Medicine. 2016;26:16041. 

115. Copay AG, Subach BR, Glassman SD, Polly DW, Schuler TC. Understanding the 
minimum clinically important difference: a review of concepts and methods. The Spine 
Journal. 2007;7(5):541-6. 

116. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-related 
quality of life: the remarkable universality of half a standard deviation. Medical care. 
2003;41(5):582-92. 

117. Turner D, Schünemann HJ, Griffith LE, Beaton DE, Griffiths AM, Critch JN, et al. 
The minimal detectable change cannot reliably replace the minimal important difference. 
Journal of Clinical Epidemiology. 2010;63(1):28-36. 

118. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The 
COSMIN checklist for assessing the methodological quality of studies on measurement 
properties of health status measurement instruments: an international Delphi 
study. Quality of Life Research, 19(4): 539-49. 

119. Cohen J. A power primer. Psychological Bulletin. 1992;112(1):155. 

120. Richardson A. Nonparametric Statistics for Non‐Statisticians: A Step‐by‐Step 
Approach by Gregory W. Corder, Dale I. Foreman. International Statistical Review. 
2010;78(3):451-2. 

121. Arikan H, Savci S, Calik-Kutukcu E, Vardar-Yagli N, Saglam M, Inal-Ince D, et al. 
The relationship between cough-specific quality of life and abdominal muscle endurance, 
fatigue, and depression in patients with COPD. International Journal of Chronic 
Obstructive Pulmonary Disease. 2015;10:1829. 

122. Polley L, Yaman N, Heaney L, Cardwell C, Murtagh E, Ramsey J, et al. Impact 
of cough across different chronic respiratory diseases: comparison of two cough-specific 
health-related quality of life questionnaires. Chest. 2008;134(2):295-302. 



 

 

46 

 

 

123. Reychler G, Schinckus M, Fremault A, Liistro G, Pieters T. Validation of the 
French version of the Leicester Cough Questionnaire in chronic obstructive pulmonary 
disease. Chronic Respiratory Disease. 2015;12(4):313-9. 

124. Rietberg M, Van Wegen E, Kwakkel G. Measuring fatigue in patients with multiple 
sclerosis: reproducibility, responsiveness and concurrent validity of three Dutch self-
report questionnaires. Disability and Rehabilitation. 2010;32(22):1870-6. 

125. Houchen-Wolloff L, Evans RA. Unravelling the mystery of the ‘minimum important 
difference’using practical outcome measures in chronic respiratory disease. Chronic 
Respiratory Disease. 2019;16:1479973118816491. 

126. Beauchamp MK, Harrison SL, Goldstein RS, Brooks D. Interpretability of change 
scores in measures of balance in people with COPD. Chest. 2016;149(3):696-703. 

127. Puhan MA, Chandra D, Mosenifar Z, Ries A, Make B, Hansel N, et al. The minimal 
important difference of exercise tests in severe COPD. European Respiratory Journal. 
2011;37(4):784-90. 

128. Fayers PM, Hays RD. Don’t middle your MIDs: regression to the mean shrinks 
estimates of minimally important differences. Quality of Life Research. 2014;23(1):1-4. 

129. Miravitlles M, Ferrer J, Baró E, Lleonart M, Galera J. Differences between 
physician and patient in the perception of symptoms and their severity in COPD. 
Respiratory Medicine. 2013;107(12):1977-85. 

130. McGlothlin AE, Lewis RJ. Minimal clinically important difference: defining what 
really matters to patients. The Journal of the American Medical Association. 
2014;312(13):1342-3. 

 



 

 

 

Appendix I – Participant information sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Folha de informação ao participante 

O Sr./Sra. está a ser convidado/a para participar no estudo de investigação clínica intitulado: 

“Revitalizar a Reabilitação Respiratória (3R)”. Mas, antes de decidir, é importante que compreenda 

porque é que a investigação está a ser realizada e o que é que a mesma envolve. Por favor, leia a 

informação com atenção e discuta a sua participação com outros, se assim o entender. Se houver 

algo que não esteja claro para si ou necessitar de informação adicional, por favor pergunte aos 

investigadores (contactos no final deste documento). Use o tempo que precisar para decidir se deseja 

ou não participar.  

Muito obrigado desde já por ler a informação. 

Qual é o propósito do estudo? 

Este estudo visa o desenvolvimento, implementação e disseminação de programas de reabilitação 

respiratória (RR) na comunidade da região centro de Portugal, aumentando assim o acesso dos 

pacientes com doenças respiratórias crónicas (DRC) a este tipo de intervenção. 

As DRC afetam mais de 1 bilião de pessoas a nível mundial e são a 3ª causa de morte no nosso 

país, sendo a região centro uma das mais afetadas. A RR é uma intervenção para a gestão das DRC 

que apresenta elevada evidência científica. Contudo, apesar da oferta de RR ter sido definida como 

prioritária, em Portugal esta continua praticamente inexistente. Adicionalmente, os programas de RR 

existentes no nosso país decorrem em hospitais e são dirigidos aos pacientes mais severos, todavia 

as recomendações internacionais apontam para o desenvolvimento de novos modelos de 

implementação destes programas. Assim, este projeto procura aumentar o acesso dos pacientes 

com DRC à RR na região centro do país, através de programas na comunidade. Para que seja 

possível alcançar estes objetivos vimos solicitar a sua participação neste estudo que será realizado 

na Escola Superior de Saúde da Universidade de Aveiro e centros de saúde do Baixo Vouga e Baixo 

Mondego. 

Porque é que fui escolhido? 

Foi escolhido/a porque é uma pessoa com DRC em fase estável. Para o estudo, precisamos de 

dados de aproximadamente 80 pessoas, com uma condição clínica semelhante à sua, que aceitem 

participar. 

Tenho de participar? 

A decisão de participar, ou não, é completamente sua. Se decidir participar vai-lhe ser pedido que 

assine um consentimento informado mas, é totalmente livre de desistir a qualquer momento, sem 

que para tal tenha de dar qualquer justificação. A decisão de desistir ou de não participar, não afetará 

a qualidade dos serviços de saúde ou qualquer outro, que lhe são prestados agora ou no futuro. 

O que me acontecerá caso decida participar? 

Se decidir participar, após assinar e entregar aos investigadores o consentimento informado, será 

feita uma avaliação do seu estado de saúde geral. Primeiro, serão gravados os sons dos seus 

pulmões durante aproximadamente 20 segundos (3 repetições), com um microfone, como se fosse 

um estetoscópio, que está ligado a um computador portátil. Seguidamente, ser-lhe-á medido o peso 

e a altura numa balança. Depois, ser-lhe-á avaliada a força dos seus músculos da respiração e a 

capacidade respiratória, através de dois testes que consistem em inspirar e soprar para um 

equipamento. A avaliação da força dos seus músculos da coxa ou braço realizar-se-ão de seguida 

através de um aparelho que se encosta à região do corpo em teste sendo-lhe pedido que realize o 

máximo de força que conseguir. Veremos também a sua tolerância ao exercício através de um teste 

de caminhada de 6 minutos e um teste de sentar e levantar de uma cadeira durante um minuto. 

Examinaremos igualmente o seu equilíbrio, através de alguns testes que envolvem aguentar a 

posição de pé ou caminhar com alguns obstáculos. Mediremos também a quantidade de oxigénio no 



 

 

seu sangue e a sua frequência cardíaca através de um oxímetro (aparelho pequeno que se coloca 

no seu indicador e nos dá a informação desses valores em segundos). Avaliaremos também o 

movimento do seu diafragma (músculo principal da respiração) através de um Raio X ao tórax. 

Realizaremos uma ecografia ao diafragma e aos músculos da coxa e braço para medir a área 

transversal de cada músculo. De seguida avaliaremos a sua frequência respiratória observando a 

sua região abdominal e mediremos a tensão arterial com um medidor de tensão arterial digital. Por 

último, ser-lhe-á pedido que responda a alguns questionários simples, para avaliar a existência ou 

não de ansiedade e depressão, o seu nível de atividade física, a sua confiança no acesso às 

telecomunicações, o impacto da doença no seu dia-a-dia, qualidade de vida e, um último, para avaliar 

o impacto da doença na família. Ser-lhe-á também pedido que use um acelerómetro por 1 semana. 

A investigadora do projeto contactá-lo-á após 12 semanas, 3 meses e 6 meses para agendar as 

reavaliações. 

Ser-lhe-á proposto que integre um programa de RR durante 12 semanas (2 vezes/semana). Caso 

aceite participar, durante este período terá o acompanhamento de uma equipa multidisciplinar e 

especializada para lhe prescrever e supervisionar as sessões de exercício personalizadas e ensinar 

várias técnicas e estratégias para uma melhor gestão da sua doença. 

As avaliações e o programa de RR poderão decorrer no seu centro de saúde ou nas instalações da 

Escola Superior de Saúde da Universidade de Aveiro, de acordo com a sua preferência, com duração 

de aproximadamente 1 hora. Nenhum dos testes ou intervenções realizadas provoca qualquer dor 

ou desconforto. 

Quais são os efeitos secundários, desvantagens e riscos se eu resolver participar? 

Não existem efeitos secundários, desvantagens ou riscos de participar no estudo. 

Quais são os possíveis benefícios se eu resolver participar? 

Toda a informação clínica recolhida será fornecida aos participantes para que seja do seu 

conhecimento e poderá mostrá-la à equipe de saúde que habitualmente o acompanha. No caso de 

integrar o programa de RR, beneficiará também de um acompanhamento semanal do seu estado de 

saúde prestado por um fisioterapeuta respiratório qualificado. Para além disso, a informação obtida 

neste estudo, através da sua participação, poderá ajudar a melhorar o acesso dos milhares de 

pacientes que sofrem de DRC a uma intervenção qualificada. 

A minha participação será confidencial?  

Toda a informação recolhida no decurso do estudo será mantida estritamente confidencial e mantido 

o anonimato. Os dados recolhidos serão salvaguardados com um código e palavra-passe, para que 

ninguém o/a possa identificar. Apenas os investigadores do projeto terão acesso aos seus dados. 

O que acontecerá aos resultados do estudo? 

Os resultados do estudo serão analisados e incorporados em Dissertações de Mestrado e Teses de 

Doutoramento e alguns serão publicados em Jornais Científicos. No entanto, em nenhum momento 

o Sr./Sra. será identificado/a. Se gostar de obter uma cópia de qualquer relatório ou publicação, por 

favor diga ao investigador com quem contactar. 

Contactos para mais informações sobre o estudo 

Alda Marques 

Escola Superior de Saúde da Universidade de Aveiro, 

Telefone 234 372 462 e-mail: amarques@ua.pt

mailto:amarques@ua.pt


 

 

Appendix II – Informed consent 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

Termo de Consentimento Livre e Esclarecido 

Título do Projeto: “Revitalizar a Reabilitação Respiratória (3R)”. 

Nome do Investigador Principal: Prof. Doutora Alda Sofia Pires de Dias Marques 

 

Por favor leia e assinale com uma cruz (X) os quadrados seguintes. 

1. Eu confirmo que percebi a informação que me foi dada e tive a oportunidade de questionar 

e de me esclarecer. 
 

2. Eu percebo que a minha participação é voluntária e que sou livre de desistir, em qualquer 

altura, sem dar nenhuma explicação, sem que isso afete qualquer serviço de saúde ou 

qualquer outro que me é prestado.  

3. Eu compreendo que os dados recolhidos durante a investigação são confidenciais e que 

só os investigadores do projeto da Universidade de Aveiro têm acesso a eles. Portanto, dou 

autorização para que os mesmos tenham acesso a esses dados.  

4. Eu compreendo que os dados recolhidos durante o estudo podem ser utilizados para 

publicação em Revistas Científicas e usados noutras investigações, sem que haja qualquer 

quebra de confidencialidade. Portanto, dou autorização para a utilização dos dados para 

esses fins. 
 

5. Eu concordo então em participar no estudo. 

 

 

 

______________________ 

Nome da pessoa 

                  

 

 

_________ 

Data 

 

 

___________________________ 

Assinatura 

 

________________________ 

Nome do Investigador(a) 

_________ 

Data 

__________________________ 

Assinatura 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Appendix III – Scientific outputs developed under the scope of this dissertation 

 

Abstracts in international conferences: 

Rebelo P., Oliveira A., Marques A. Defining the minimal clinically important difference for fatigue and 

cough measures in chronic obstructive pulmonary disease. European Respiratory International 

Congress, Spain, Madrid, 28Th September – 2nd October 2019 (submitted) 

 

Oral communications: 

Rebelo P., Oliveira A., Marques A. Minimal clinically important difference for fatigue and cough 

patient-reported outcome measures in chronic obstructive pulmonary disease. World Confederation 

of Physical Therapy Congress, Geneva, Switzerland, 10-13rd May 2019 
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