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ABSTRACT: 
Introduction 
Fatigue is a prominent symptom in COPD and it has distinctive features; however, 
there is a need for a robust scale to measure fatigue in COPD.  
Methods 
At baseline, 122 COPD patients (FEV1 52%, women 38%, mean age 66) completed a 
pilot fatigue scale covering a pool of 57 items and underwent a range of test, 
including indicators of mood and a short general fatigue questionnaire. All patients 
responded to the 57 items scale and it was readministered to a subset of 30 patients. 
The pilot scale was first subjected to constructive validated shortening steps and then 
to a principal components analysis. 
Results 
The Manchester COPD fatigue scale (MCFS) consists of 27 items, loading into three 
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dimensions: physical, cognitive and psychosocial fatigue. We tested internal 
consistency (Cronbach's = 0.97) and test-retest repeatability (r = 0.97, p<0.001). It 
had significant convergent validity, correlating with the FACIT fatigue scale and 
fatigue in Borg scale at baseline and after 6 minute walk test (6MWT) (r= -0.81, 0.53 
and 0.63, respectively, p=<0.001). Its scores were associated with BODE, SGRQ and 
MRC dyspnoea scores (r= 0.46, 0.8 and 0.51, respectively, p=<0.001). The scale 
demonstrated meaningful discriminating ability; patients who walked <350m in 
6MWT as well as depressed patients (  16 scores in CES-D) had nearly twice as high 
fatigue scores as those who walked 350m or were not depressed (p<0.001). 
Conclusion 
The Manchester COPD fatigue scale provides a simple, reliable and valid 
measurement of total and dimensional fatigue in moderate stable COPD. 
 
INTRODUCTION: 
Fatigue is one of the most prominent and disabling symptoms in chronic obstructive 
pulmonary disease (COPD).[1-3] It significantly impairs the ability of patients to 
function normally[3,4]  and substantially affects their quality of life.[2,5] However, 
fatigue has been studied to much less extent than e.g. breathlessness and the lack of a 
robust scale for this complex symptom in COPD may be one explanation.  
Indeed, no questionnaire designed to specifically assess fatigue in patients with COPD 
exists. The Chronic Respiratory Questionnaire (CRQ) consists of four subscales, one 
of these for assessing fatigue,[1] and other general and often simple scales to measure 
fatigue have been used.[6,7] However, these general scales may not adequately 
capture descriptors of fatigue specific to COPD. Fatigue is a common symptom in 
other chronic diseases such as rheumatoid arthritis, multiple sclerosis,[4] and 
asthma.[8] However, fatigue in any of these diseases has distinctive features. In 
rheumatoid arthritis fatigue is often associated with pain and in multiple sclerosis with 
neurological symptoms.[4] In contrast, fatigue in COPD seems uniquely associated 
with dyspnoea.[4] Moreover, COPD patients have been reported to experience fatigue 
as a routine feeling, always associated with exertion while asthmatic patients 
experienced fatigue during exacerbations and it was intensified by exertion.[8]  
We have done pilot work with a 57-items COPD fatigue scale, which correlated well 
with validated measures of COPD. Although the questionnaire was easy to use, it 
seemed to have redundant items and it was time consuming. We therefore aimed to 
shorten the pilot fatigue scale and to examine the reliability and validity of the final 
version.  
  
METHODS: 
Development of the scale: 
The pilot COPD fatigue scale was developed through a collaboration between 
GlaxoSmithhKline and the clinical research organisation Oxford Outcomes after an 
extensive review of the published literature, available questionnaires, and following 
discussion with clinical experts in COPD and 36 patients with COPD. For the 
development of the initial questionnaire 36 patients (with a defined gender and 
severity distribution) were selected and took part in 3 sessions (12 patients in each) 
with focus group interviews and open discussions on questionnaire items. The scale 
consisted of a pool of 57 items examining the impact of fatigue in patients with 
COPD; a copy of the pilot questionnaire can be seen in the online supplement.  
 
Administration of the scale: 
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In this study, the scale was administered twice, first to the whole group (N=122) and 
then to a randomly selected subset of 30 of the patients (17 men) after a 4 week 
interval. On both occasions, patients were clinically stable for at least 4 weeks. A 
summary of the administration and shortening steps is provided in Figure 1. 
 
Patients: 
Patients were recruited from media advertising and the outpatient chest clinic at the 
North West Lung Centre, South Manchester University Hospital Trust, Manchester. 
COPD was diagnosed according to GOLD guidelines;[9] all patients had to be 
clinically stable for at least 4 weeks prior to the visit. Patients were not considered 
suitable if they had current or recurrent symptomatic ischemic heart disease, lung 
cancer, known psychiatric illness, maintenance treatment with systemic 

corticosteroids, active tuberculosis or insulin-dependent diabetes mellitus. Patient 
recruitment extended from April 2006 to December 2007. We assessed 200 patients 
and from 145 suitable patients 122 were enrolled in the study. 
All participants gave written informed consent. The Local Research Ethics Committee 
in Manchester approved the study. 
Measurements: 
Spirometry was done according to the ATS/ERS Standardisation Guideline[10] using 
a Jaeger MasterScreen spirometer (Jaeger Ltd, Hoechberg, Germany). Earlobe 
capillary blood gases were measured according to the method described by Spiro & 
Dowdeswell[11] using a Radiometer analyzer (Radiometer Medical A/S, 
Copenhagen, Denmark). Exercise capacity was measured using the 6 minute walk 
distance (6MWD) according to the ATS guideline.[12] Before and after completion of 
the 6MWD, dyspnoea and fatigue were assessed using the Borg scale.[13]  
Health Status was measured using the St George's Respiratory Questionnaire 
(SGRQ)[14] and dyspnoea was assessed using the MRC dyspnoea scale;[15] the 
multidimensional BODE index was also used.[16] The Centre for Epidemiological 
Study on Depression (CES-D) Scale was used to assess depressive symptoms.[17] 
Bioelectrical Impedance Analysis (BIA) was performed in the supine position at the 
beginning of the visit using Bodystat 1500 (Bodystat Ltd, Douglas, UK). The 
Functional Assessment of Chronic Illness Therapy-Fatigue scale (FACIT-Fatigue 
scale) of 13 items was also used in the 30 patients repeating our fatigue scale; overall 
scores of the FACIT scale range from 0 to 52, with higher scores signifying less 
fatigue;[7] this scale was not developed for patients with respiratory diseases but has 
previously been used in COPD.[5] 
Item reduction of fatigue scale, 
The items reduction plan is shown in Figure 1 and uses a constructive framework 
based on previous experiences.[18,1,6, 19,20] Removed items are: 
1) Not applicable items; that is, items which patients reported were not applicable to 
their current life style; 2) Items showing redundancy of measurement defined by a 
high correlation (r ≥ 0.8) with another item; 3) Items with a correlation coefficient (r2 
coefficient) <0.5 or >0.9 with all the other items; (r2 coefficient is the value of the 
squared correlation between each item and the total score of all the other items); 4) 
Items with a ‘floor’ or ‘ceiling’ effect; that is, items that were mostly answered with 
“Never” or “Always”. Importantly, before any item was removed its clinical 
importance (content validity) was considered.  
 
Components extraction: 
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After the first item selection, the 30 items of this shortened COPD fatigue scale were 
subjected to an exploratory principal component analysis (PCA). We used Kaiser’s 
criterion of eigenvalue >1 and Catell’s scree test to determine the number of 
components.[21]  
We conducted both orthogonal and oblique rotation techniques and found that oblique 
(Direct Oblimin) provided the best and easiest interpretation; nevertheless, orthogonal 
approach (Varimax) provided very similar result. To achieve more consistent version, 
the shortened scale was resubjected twice to the PCA until no item loaded <0.4 on the 
components.  
 
Reliability of the fatigue scale: 
To investigate the reliability of the shortened final fatigue scale we measured the test-
retest intra-class correlation coefficient (ICC) of the scale and of each of its 
dimensions. Additionally, we compared the mean difference between two different 
measurements as described by Bland and Altman.[22] We also investigated the 
internal consistency of the scale and each dimension. Cronbach’s alpha 
coefficient[23] was used and a correlation ≥ 0.7 was assumed to indicate that 
questions within a dimension are likely to measure the same construct.  
 
Validity of the fatigue scale: 
To examine the convergent validity, total and dimensional scores of the shortened 
final scale were correlated with the scores of the FACIT-fatigue questionnaire and 
Borg scale before and after the 6MWD. We also measured the correlation of total and 
dimensional scores of the fatigue scale with COPD severity, impairment in quality of 
life and the perception of dyspnoea using BODE scores, SGRQ and MRC dyspnoea 
scale, respectively. The discriminant validity was also investigated using the mean 
fatigue scores between the original BODE quartiles,[16] between depressed/not 
depressed patients (using ≥16 scores cut-off of CES-D), and between patients with a 
6MWD of more or less than 350 meters.[24]   
Method of administration and scoring system of MCFS 
Consistent with the original scale, the MCFS is a self-administered scale investigating 
fatigue in the last two weeks, and the scoring system was stated as responses: Never, 
Rarely, Sometimes, Usually or Always . This was scored as 0, 0.5, 1, 1.5 or 2 and thus 
the total score from the 27 items ranged from 0-54, the higher the score, the more 
fatigue. 
 
Statistical method: 
Normal distribution was assessed by Kolmogorov-Smirnov goodness of fit test. In 
addition to the statistical methods mentioned previously, Spearman correlation 
coefficient was used to examine the correlation between the fatigue scale and its 
dimensions with Borg scale (before and after 6MWT), BODE scores and MRC 
dyspnoea scores. Paired t-test was used to compare the mean of fatigue scores in both 
administrations. 
The association of total and dimensional fatigue scores with COPD severity (using the 
original BODE quartiles) was examined using the analysis of variance (ANOVA). We 
used the independent sample t-test to compare the mean fatigue score in groups 
defined according to CES-D depression scores and 6MWD. SPSS version 15 (SPSS 
Inc, USA) was used. 
 

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2009.118109 on 30 A

ugust 2009. D
ow

nloaded from
 

http://thorax.bmj.com/


 5

RESULTS: 
The patient group consisted of 122 patients with mainly moderate stable COPD (mean 
FEV1 52 % of predicted). The mean age was 66 years and women made up 38% of 
the sample. As can be seen in table 1 patients <65 years had more severe COPD, 
worse health status, higher depression scores, more dyspnoea, less muscle mass and 
were more likely to be smokers. 
 
Table 1. Baseline characteristics of the sample; mean values and standard deviations 
are shown unless otherwise noted  
 

IQR = Interquartile Range; FEV1 % = Forced Expiratory Volume over 1 second of 
predicted; PaO2 = Arterial oxygen partial pressure; kPa = kilo Pascal; PaCO2 = 
Arterial carbon dioxide pressure; BMI = Body Mass Index; FFMI = Fat-Free Mass 
Index; MRC dyspnoea scale = Medical Research Council dyspnoea scale; CES-D = 
Centre for Epidemiologic Studies Depression Scale; SGRQ = St George’s Respiratory 
Questionnaire. 
 
Item reduction, 
Using constructive steps, 27 items were excluded from the initial 57 items; these 
items are listed in the e-supplement table 1. Firstly, more than 20% of the patients 
reported that items 21, 35, and 45 were not applicable; secondly, a high correlation 
coefficient (r ≥ 0.8) between any two items was assessed, and items 5, 9, 13, 21, 31, 
33, 36, 39, 47, and 51 were removed.; thirdly, each of items 1, 2, 3, 6, 12, 15, 17, 18, 
19, 20, 21, 26, 34, 35, 38, 44, 45, and 55 showed a low r2 coefficient; and fourthly, 
items 6 and 45 showed clear floor and ceiling effects. After this procedure we were 
left with a 30-items questionnaire.  
 
Dimensions: 
The 30 items COPD-fatigue scale was subjected to a PCA. Prior to performing the 
PCA, suitability of the data to factor analysis was assessed. Inspection of the 
correlation matrix revealed the presence of many coefficients of 0.3 and above. The 
Kaiser-Meyer-Oklin value was 0.94 (exceeding the recommended value of 0.6) and 

 All ≥ 65 years old < 65 p value 
Number 122 77 (63%) 45 (37%)  
%Men 62% 66% 53% 0.2 
%Current smokers  29% 25% 36% 0.28 
Pack/years Median (IQR) 40 (25.8) 40.7 (24.9) 36 (25) 0.21 
FEV1 %  52.5 (18.5) 53.6 (16) 49 (21) 0.2 
PaO2 (kPa) 9.2 (1.4) 9.1 (1) 9.2 (1.3) 0.7 
PaCO2 (kPa) 5.2 ± 0.58 5.1 (0.5) 5.3 (0.7) 0.08 
BMI (kg/m2) 27.5 ± 5.8 27.8 (5.2) 27.1 (6.7) 0.6 
FFMI (kg/m2) 17.9 (3.3) 18.1 (3.1) 17.7 (3.8) 0.5 
MRC Median (IQR) 1 (1) 1 (1) 2 (2) 0.059 
CES-D Median (IQR) 10 (12) 8 (10) 12 (12) 0.006 
SGRQ total score  46 ± 20 42 (17.8) 54 (21.9) 0.002 
Symptoms domain 55.4 (23.1) 52 (21) 61 (25) 0.04 
Activity domain 62.4 (27) 56.7 (25) 72 (27) 0.003 
Impact domain 35.1 (19.7) 31 (17) 42.3 (22) 0.004 
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Bartlett’s test of Sphericity reached statistical significance (<0.001), supporting the 
suitability of the data to a PCA. 
PCA revealed the presence of three components with eigenvalues exceeding 1, 
explaining 57.1%, 6.1%, and 5.1% of the variance, respectively (table 2 in the e-
supplement). Using scree test, it was decided to retain three components for further 
investigation (figure 1 in the e-supplement). To aid on the interpretation of these three 
components, oblimin rotation was performed. The rotated solution revealed the 
presence of a simple structure, with all three components showing a significant 
number of strong loadings. Items related to physical activities were loaded to 
component 1 (physical component), items related to cognitive activities were loaded 
to component 2 (cognitive component), and items of psychosocial importance were 
loaded on component 3 (psychosocial component). Using the regression scores of 
each dimension there was a high correlation between the three components (table 5 in 
the supplement) supporting the strong structure of the questionnaire.  A summary of 
this step can be seen in table 2 in the online supplement. 
In the final refining step, items with low loading (30, 50, 54 according to their number 
in the original long version) were removed (as shown in table 2 in the supplement). 
Removal of these items did not affect the total explained variance of the scale and 
provided better consistency and homogeneity for each component and within 
components. This step resulted in the 27-items final version of the Manchester COPD 
fatigue scale (MCFS) with three dimensions: physical (11 items), cognitive (7 items) 
and psychosocial (9 items). The summary of pattern and structure matrices for PCA 
with Oblimin Rotation of three factors solution of the scale can be seen in table (3) in 
the online supplement. 
The correlations between total score and each dimension were >0.78 and within 
dimensions >0.55 (p<0.001 for all correlations), further details can be seen in table 5 
in the online supplement. 
We found a high correlation between the total scores of the 27-items final version of 
the questionnaire with the original 57-items long version (r = 0.99, p <0.001).  
 
Reliability of the MCFS:  
For test-retest reliability the intra-class correlation coefficients for the scale and its 
physical, cognitive and psychosocial dimensions were 0.97, 0.96, 0.91 and 0.95, 
respectively. The mean scores (SD) for total MCFS and the 3 dimensions at both 
visits are shown in table 2 
 
Table 2, Comparison of mean (SD) scores of total MCFS and its dimensions at both 
admissions (30 days interval). 
  Mean 

score (SD) 
1st 
completion 

Mean 
score (SD) 
2nd 
completion 

Mean 
Difference 
(SD) 

P value 

Total MCFS 
score 

23 (14) 23.2 (13.4) -0.22 (3.6) 0.8 

Physical 
dimension 

9.2 (5.9) 9.4 (5.6) -0.22 (1.6) 0.47 

Cognitive 
dimension 

5.4 (3.5) 5.5 (3.2) -0.15 (1.5) 0.58 

Psychosocial 
dimension  

8.4 (5.2), 8.3 (5.2) 0.15 (1.7) 0.6 

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2009.118109 on 30 A

ugust 2009. D
ow

nloaded from
 

http://thorax.bmj.com/


 7

 
A Bland-Altman plot showed small and statistically insignificant mean differences 
(p= 0.8, 0.5, 0.6, 0.6 respectively) and the 95% limits of agreement of repeatability; -7 
to +7.44, -2.98 to +3.42, -2.77 to + 3.07, and -3.25 to +3.55, respectively, see figure 2 
in the e-supplement. Using Cronbach’s alpha for measuring internal consistency for 
the scale and each dimension we found values of 0.97, 0.94, 0.92 and 0.95, 
respectively.  
 
Validity of the MCFS: 
Regarding convergent validity, the scale showed a high correlation with the FACIT 
fatigue scale and fatigue in Borg scale. It also responded well to the change in fatigue 
measured with the Borg scale before and after the 6MWD as shown in table 3. 
Additionally, the MCFS showed superiority on FACIT scale in correlation with these 
well-established measures in COPD as shown in table 4 in the e-supplement. 
 
Table 3. Correlations between total and dimensional scores of Manchester COPD 
Fatigue Scale and the FACIT fatigue scale, Borg scale, BODE index, SGRQ and 
MRC dyspnoea scale. 
 FACI

T-
fatigu
e 
scale 

Fatigu
e 
(Borg 
Scale) 
at 
baseli
ne 

Fatig
ue 
(Borg 
Scale
) 
after 
6MW
D  

BOD
E 
score
s 

Tota
l 
SGR
Q 

Sympt
om 

Activi
ty 

Impa
ct 

MRC 
dyspno
ea 
scale 

Total 
fatigue 
score 

-0.81 0.53 0.63 0.46 0.8 0.51 0.72 0.79 0.51 

Physical 
dimensio
n 

-0.7 0.48 0.66 0.52 0.8 0.52 0.75 0.77 0.54 

Cognitive 
dimensio
n 

-0.78 0.5 0.5 0.29 0.62 0.39 0.56 0.61 0.38 

Psychoso
cial 
dimensio
n  

-0.84 0.48 0.56 0.42 0.74 0.47 0.65 0.76 0.45 

All presented correlations have a p value <0.001 
FACIT- fatigue scale = Functional Assessment of Chronic Illness Therapy-Fatigue 
scale; 6MWD = 6 Minute Walk Distance; BODE = Multidimensional index (B = 
Body mass index, O = Obstruction of airways as measured by FEV1, D = Dyspnoea as 
measured by MRC scale, E = Exercise capacity as measured by 6MWT); SGRQ = St 
George’s Respiratory Questionnaire; MRC dyspnoea scale = Medical Research 
Council dyspnoea scale 
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Using the original BODE quartiles we found increasing fatigue with increasing 
disease severity; as can be seen in table 4 the mean total and dimensional fatigue 
scores were significantly higher consistently with the degree of COPD severity. 
We found that 48% of our patients suffered from limited exercise capacity defined as 
a 6MWD < 350 m. Our fatigue scale showed significant discriminating ability of poor 
exercise performance. In addition, patients with depressive symptoms scored 
approximately twice as high on total fatigue and dimensions as shown in table 4. The 
scale also correlated well with health status and dyspnoea as shown in table 3. 
Additionally, the MCFS scale showed superiority on FACIT scale in correlation with 
these well-established measures in COPD as shown in table 4 in the e-supplement. 
 
Table 4. Manchester COPD Fatigue Scale scores in groups defined according to 
BODE quartiles, CES-D scores and 6MWD, mean values and standard deviations are 
shown 
 BODE quartiles (Qs) Depression 6MWD 
 Q1 Q2 Q3 Q4 Not 

depressed 
Depressed 6MWD 

≥ 350m 
6MWD 
< 350m 

Total fatigue 
score  

20.8 
(12.2) 

24.7 
(10.2) 

34.9 
(9.7) 

39.4 
(10.5) 

22.9 (12) 40.9 (9.5) 18.6 
(11.9) 

31.5 
(9.8) 

Physical 
dimension 

8 
(5.1) 

10.4 
(4.5) 

14.2 
(3.5) 

16.4 
(2.9) 

9.1 (5.4) 15.7 (3.3) 7.4 
(4.9) 

12.8 
(4.2) 

Cognitive 
dimension 

5 
(3.3) 

5.5 
(2.8) 

7.2 
(2.9) 

8 
(3.9) 

5.4 (3.3) 9.7 (3.1) 4.2 
(3.1) 

7.1 
(2.8) 

Psychosocial 
dimension  

7.8 
(4.9) 

8.8 
(4.2) 

13.5 
(4.2) 

15 
(4.1) 

8.4 (4.8) 15.5 (4.1) 7.1 
(4.9) 

11.6 
(4.2) 

All presented values have a p value <0.001 except for the difference of cognitive 
fatigue scores between BODE quartiles where p = 0.015 
BODE = Multidimensional index (B = Body mass index, O = Obstruction of airways 
as measured by FEV1, D = Dyspnoea as measured by MRC scale, E = Exercise 
capacity as measured by 6MWT); CES-D = Centre for Epidemiologic Studies 
Depression Scale; 6MWD = 6 Minute Walk Distance. 
 
 
Fatigue, gender and age: 
We found no gender difference in fatigue scores. However, age had a weak negative 
correlation with fatigue scores; younger patient (< 65 years) perceived more fatigue 
than older patients, 31.9 vs. 24.4 (p=.004) for total fatigues and 12.3 vs. 9.7 (p=.02), 
7.6 vs. 5.7 (p=.007) and 12.0 vs. 9.0 (p=.003) for physical, cognitive and psychosocial 
fatigue, respectively.. 
 
DISCUSSION: 
This study presents a novel reliable, valid and simple scale for measuring fatigue in 
patients with COPD, the Manchester COPD fatigue scale (MCFS). We found that its 
27 items loaded in a balanced distribution on three dimensions, physical, cognitive 
and psychosocial fatigue. The total scale and each dimension had optimal internal 
consistency and showed a significant correlation with other available scales 
measuring fatigue such as the FACIT fatigue and Borg scales. The scale had 
meaningful discriminating ability in identifying patients with poor exercise 
performance, low mood and severe disease according to BODE score. The scale also 
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achieved a significant correlation with other established valid constitutional measures 
in COPD such as SGRQ and MRC dyspnoea scale.  
 
We started out with a pool of 57 items in an early draft of the COPD specific fatigue 
scale. However, it appeared to have redundant items and was time consuming. In our 
study patients did not seem to have a problem with responding to questions on fatigue 
scale and we actually found that >94% of the patients completed the long fatigue 
questionnaire at both the visits without omitting items. We found that the 
completeness of the fatigue scale was better than both the CES-D and SGRQ 
questionnaires. This of course needs validation in other studies as previous studies 
have in fact shown some issues with data completeness with the CES-D and SGRQ 
questionnaires[25,26] and the same could be the case for the MCFS outside the 
research setting. The high correlation between the total scores of the 27-items short 
version and the early 57-items long version makes us confident that our reduction 
steps were reliable and valid. Re-administration of the scale after a one month interval 
to stable patients was considered important in light of the chronicity of COPD.[27] 
The scale was administered to a gender balanced sample in both administration 
sessions. Thus, the choice of items is unlikely to be affected by gender. Consistent 
with the literature we found no correlation between gender and fatigue.[5] The 
negative correlation between age and fatigue follows the pattern seen for MRC 
dyspnoea, SGRQ and CES-D scores in table 1.  
Fatigue has been studied as a component in previous scales examining health status. 
As an example, the CRQ has a fatigue component but this is assessed crudely by use 
of a few general questions.[1] Other general scales have been used in a limited 
number of studies, including the FACIT fatigue scale,[7] the Piper Fatigue Scale 
(PFS), [28] the Multidimensional Fatigue Index 20 (MFI-20),[29] and the Fatigue 
Impact Scale (FIS).[30] None of these are COPD specific. The FACIT scale has 13 
items and it only offers a simple assessment, the PFS is a 41 visual analogue scales 
and it was found difficult to follow, the MFI-20 assesses fatigue for the last few days 
only.[2] The FIS of 40 items offered 20 items to assess psychosocial aspects but only 
10 items to describe fatigue in response to physical activities.  
A recent study using the FACIT fatigue scale found that overall fatigue correlated 
with poor quality of life, dyspnoea, depression and annual exacerbation frequency.[5] 
In our study we found that also cognitive and psychosocial fatigue dimensions 
correlated significantly with COPD severity, impairment of quality of life, poor 
exercise performance and low mood and our findings underscore the need for 
examining in detail psychosocial and cognitive fatigue aspects in COPD. Another 
feature of this extrapulmonary domain, depression, has in different studies been 
associated with poor exercise performance,[31] exacerbation,[32] hospital 
admission[33] and mortality.[34]  
Our study has weaknesses. We can not preclude that part of the fatigue measured may 
relate to other factors than COPD not captured sufficiently; e.g., other undiagnosed 
chronic diseases. However, this is a feature of all measures of overall health outcomes 
and we made an effort to question patients on comorbidities. Fatigue could possibly 
be affected for long after an exacerbation in line with findings regarding health 
status;[35] we chose 4 weeks of documented stability as this is generally regarded as a 
valid time interval. 
In conclusion, the Manchester COPD Fatigue Scale has shown significant reliability, 
reproducibility and validity and measured dimensions of fatigue in moderate stable 
COPD. It is short, simple to complete, easy to administer / self-administer and 
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investigators do not need training for administration or scoring the scale. In addition 
to overall fatigue assessment, the scale offers dimensional measurements. We 
recommend further studies of fatigue in COPD and propose to include the MCFS as a 
tool (copy of the MCFS is available in the e-supplement). 
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Figure Legends: 
Figure 1, 
Flow chart illustrating the development of Manchester COPD-Fatigue Scale 
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Online Data Supplement: 
 
Development, dimensions, reliability and validity of the novel 
Manchester COPD-fatigue scale  
 

Khaled Al-shair, Umme Kolsum, Pamela Berry, Jaclyn Smith, Ann Caress, Dave 
Singh, JØrgen Vestbo  
 
 
Summary of all results on the 30-items COPD-FS: 
 
Table 1. Included and excluded items and reasons of exclusion. 
 
 Included items Excluded items Reasons for 

exclusion (1= not 
applicable, 2= 
Measurement 
redundancy, 3= 
measuring different 
variance, 4= 
floor/ceiling effect 
 

1 4)* Because of my fatigue, I limit my 
social activities outside the home 

1) Despite my fatigue, I still manage 
to do most things I need to do 

3 

2 7) Carrying a light load (e.g., one bag 
of grocery shopping) makes me 
fatigued 

2) Despite my fatigue, I can do all 
the household chores I have to  

3 

3 8) I avoid walking uphill or taking 
the stairs because I know I would end 
up feeling fatigued 

3) Because of my fatigued, I 
accomplish less than I would like to 

3 

4 10) I avoid pushing a light load (e.g., 
a trolley or an electric lawn mower 
on level ground) because I know I 
would end up totally fatigued 

5) Because of my fatigue, I avoid 
making plans to do social activities 

2 

5 11) I feel fatigued even before I start 
any exercise 

6) When I walk uphill or climb steps 
I become fatigued 

3,4 

6 
14) When I carry out the rubbish I 
feel fatigued 

9) I avoid lifting a light load because 
I know I would end up totally 
fatigued  

2 

7 16) To walk from the house to the car 
or bus makes me feel fatigued (about 
50 metres) 

12) Because I am fatigued, I avoid 
exercise  

3 

8 22) Because I am fatigued, I find it 
difficult to think clearly  

13) To get things done takes me 
much longer because of my fatigue 

2 

9 23) Because I am fatigued, I find it 
hard to concentrate  

15) When I garden (e.g., shovel, dig 
or weed) I feel fatigued 

3 

10 24) When I want to do some physical 
activity, I feel have no energy to do it  

17) My fatigue is worse in the 
morning 

3 
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11 
25) My fatigue makes me frustrated  

18) My fatigue is worse in the 
afternoon 

3 

12 
27) When I am fatigued, I get fed up  

19) My fatigue is worse in the 
evening 

3 

13 
28) My fatigue depresses me 

20) I feel more fatigued towards the 
end of the day (in the evening) 

3 

14 29) My fatigue stops me from doing 
the things I enjoy 21) Fatigue stops me wanting sex 

1,2,3 

15 30) Because of my fatigue, my arms, 
shoulders and upper body feel heavy  26) My fatigue makes me angry  

3 

16 32) Because of my fatigue, my legs 
feel heavy  

31) Because of my fatigue, my head 
feels heavy  

2 

17 37) Because of my fatigue, I am 
much slower at doing things  

33) My fatigue makes me feel heavy 
all over 

2 

18 
40) My fatigue is bothersome  

34) I feel rested when I wake up in 
the morning  

 3 

19 41) Because of my fatigue, I am 
slower in thinking things through 
than the people around me 

35) My fatigue stops me having sex 
1, 3 

20 
42) I feel drowsy 

36) Because of my fatigue, I am 
slower in doing things than the 
people around me  

2 

21 43) Because of my fatigue, I feel less 
motivated than in the past 

38) Long periods of inactivity make 
me fatigued 

3 

22 46) I feel lethargic 39) Being fatigued distresses me 2 
23 

48) I feel weak because of my fatigue 
44) Because of my fatigue, I don’t 
feel like doing anything 

3 

24 49) I am concerned about how my 
fatigue is perceived by others 

45) Fatigue interferes with my paid 
work 

1,3 

25 50) Overall, my fatigue interferes 
with my relationships 47) My muscles feel weak 

2 

26 52) Overall, my fatigue interferes 
with me being able to carry out my 
duties and responsibilities 

51) Overall, my fatigue interferes 
with my social life 

2 

27 53) Overall, fatigue causes problems 
for me 

55) I leave my chores unfinished 
because of my fatigue 

3 

28 54) I avoid starting something new 
because of my fatigue 

  

29 56) Because of my fatigue I am no 
longer able to participate in life as I 
used to 

 
 

30 57) Doing an activity repeatedly (eg, 
getting up and down from the chair, 
or garden, or loading and unloading 
the washing machine) makes me 
fatigued 

  

*Items numbers presented as it appears in the long version of the questionnaire 
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Table 2. Pattern and Structure Matrix for PCA with Oblimin Rotation of three factors 
solution of the 30-items Fatigue Scale (loading values ≤ 0.1 were not demonstrated). 
 
 Components 

(68.2% 
variance) 
Items 

                              Components  
 1 2 3 
 Pattern Structure Pattern Structure Pattern Structure 

 (1) physical (57.1%) 
 

      

1 16)* Walking for a 
short distance (50 
metres) 

0.861 0.88  0.495  0.547 

2 14) Carry out the 
rubbish 

0.85 0.85  0.442  0.531 

3 7) Loading a light 
subject 

0.836 0.86  0.481  0.533 

4 8) Avoid walking uphill 
or taking the stairs 

0.822 0.798  0.472 0.121 0.424 

5 10) Pushing a light load 0.802 0.799 0.126 0.499 0.121 0.433 
6 57) Doing an activity 

repeatedly 
0.606 0.801  0.532 0.29 0.676 

7 11) Fatigued before 
starting exercise 

0.566 0.719 0.328 0.614  0.480 

8 37) Slower in doing 
things 

0.565 0.774  0.471 0.407 0.71 

9 4) Current social 
activities 

0.551 0.784  0.565 0.302 0.686 

10 24) Energy for physical 
activities 

0.459 0.724 0.256 0.623 0.206 0.626 

11 50) Overall interfering 
of fatigue with 
relationships 

0.36 0.662 0.183 0.569 0.335 0.654 

        
 (2) Cognitive (6.1%)       
12 22) Think clearly  0.436 0.947 0.893  0.460 
13 23) Concentration  0.512 0.883 0.908  0.538 
14 42) Drowsy 0.125 0.506 0.765 0.797  0.44 
15 41) Slow thinking  0.525 0.764 0.838  0.535 
16 43) Perception of low 

motivation 
 0.617 0.483 0.775 0.421 0.752 

17 46) Lethargic  0.493 0.483 0.694 0.375 0.647 
18 32) Perception of legs’ 

heaviness  
0.216 0.588 0.454 0.686 0.203 0.587 

19 30) Perception of upper 
body’s heaviness 

0.366 0.688 0.404 0.697 0.165 0.612 

        
 (3) Psychosocial 

(5.1%) 
      

20 40) Bothersome  0.479  0.429 0.954 0.874 
21 28) Depression  0.49 0.179 0.579 0.806 0.85 
22 27) Fed up 0.12 0.468 0.202 0.58 0.791 0.832 
23 25) Frustration  0.543 0.125 0.571 0.727 0.825 
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24 53) Fatigue causes 
problems 

0.343 0.730  0.559 0.62 0.84 

25 56) No longer to 
participate in life 

0.376 0.694  0.473 0.582 0.775 

26 52) Fatigue Interfering 
with carrying out duties 
and responsibilities 

0.383 0.704  0.556 0.445 0.73 

27 29) Fatigue stops me 
from doing the things I 
enjoy 

0.423 0.718  0.479 0.542 0.765 

28 48) Weakness 0.119 0.555 0.21 0.574 0.532 0.722 
29 49) The concern about 

how fatigue is 
perceived by others 

0.333 0.637  0.457 0.521 0.711 

30 54) Starting something 
new 

0.21 0.647 0.352 0.694 0.404 0.728 

*Items numbers presented as it appears in the long version of the questionnaire 
 
 
Table 3. Pattern and Structure Matrix for PCA with Oblimin Rotation of three factors 
solution of the 27-items Manchester COPD Fatigue Scale (MCFS) (loading values ≤ 
0.1 were not demonstrated). 
 Components 

(68.2% variance) 
Items 

                              Components  
 1 2 3 
 Pattern Structure Pattern Structure Pattern Structure 
 (1) physical 

(56.3%) 
 

      

1 16)* Walking for a 
short distance (50 
metres) 

0.866 0.875  0.455  0.525 

2 14) Carry out the 
rubbish 

0.860 0.849  0.45  0.514 

3 7) Carrying a light 
load 

0.854 0.846  0.465  0.5 

4 10) Pushing a light 
load 

0.827 0.796 0.11 0.490 0.12 0.397 

5 8) Avoid walking 
uphill or taking the 
stairs 

0.766 0.771  0.468  0.438 

6 57) Doing an 
activity repeatedly 

0.635 0.818  0.548 0.26 0.665 

7 11) Fatigued 
before starting 
exercise 

0.589 0.722 0.3 0.599  0.452 

8 4) Current social 
activities 

0.573 0.786  0.551 0.292 0.671 

9 37) Slower in 
doing things 

0.565 0.769  0.481 0.388 0.698 

10 24) Energy for 
physical activities 

0.508 0.744 0.239 0.617 0.17 0.603 

11 52) Fatigue 0.451 0.721 0.105 0.551 0.355 0.680 
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Interfering with 
carrying out duties 
and responsibilities 

 (2) Cognitive 
(6.4%) 

      

12 22) Think clearly  0.458 0.921 0.887  0.464 
13 23) Concentration  0.517 0.869 0.901  0.540 
14 41) Slow thinking  0.525 0.791 0.841  0.506 
15 42) Drowsy 0.158 0.532 0.774 0.807  0.413 
16 43) Perception of 

low motivation 
0.149 0.646 0.475 0.769 0.385 0.733 

17 46) Lethargic  0.503 0.465 0.677 0.363 0.631 
18 32) Perception of 

legs’ heaviness  
0.216 0.581 0.421 0.660 0.216 0.573 

 (3) Psychosocial 
(5.4%) 

      

19 40) Fatigue is 
bothersome 

 0.479  0.429 0.935 0.874 

20 28) My fatigue 
depresses me 

 0.511 0.179 0.559 0.786 0.845 

21 25) My fatigue 
makes me 
frustrated 

 0.535 0.158 0.566 0.751 0.836 

22 27) When I am 
fatigued I get fed 
up 

0.12 0.507 0.227 0.596 0.745 0.830 

23 53) Fatigue causes 
problems 

0.376 0.745  0.565 0.587 0.829 

24 56) No longer to 
participate in life 

0.413 0.712  0.482 0.549 0.768 

25 29) Fatigue stops 
me from doing the 
things I enjoy 

0.412 0.718  0.479 0.517 0.765 

26 48) Weakness 0.168 0.586 0.206 0.574 0.507 0.719 
27 49) The concern 

about how fatigue 
is perceived by 
others 

0.329 0.630  0.466 0.493 0.696 

*Items numbers presented as it appears in the long version of the questionnaire 
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Table 4: Correlation of MCFS and FACIT with well-established measures in COPD 
 MCFS 

(visit 2)* 
P FACIT P 

FEV1 % -0.37 0.045 0.14 0.47 
FEV1 (L) -0.46 0.011 0.14 0.47 
SGRQ total 
score 

0.86 <0.0001 -0.72 <0.0001 

6MWD -0.73 <0.0001 0.63 <0.0001 
BODE total 
score 

0.6 0.001 -0.501 0.004 

* Both MCFS (visit 2) and FACIT were completed by 30 patients only in the 2nd visit 
(as explained in methods). 
 
 
Table 5. Correlation between the dimensions in the three factors solution for the 27-
items Manchester COPD Fatigue Scale 
 Physical 

dimension 
Cognitive  Psychosocial 

dimension  
Physical 
dimension 

1   

Cognitive 
dimension 

0.57 1  

Psychosocial 
dimension  

0.6 0.56 1 

 Total fatigue 
score 

0.89 0.79 0.85 

All presented correlations have a p value <0.001 
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COPD-FQ (V6) Draft Long Form 
 

People sometimes experience extreme tiredness or exhaustion as a result of having COPD.  
‘Normal’ tiredness is resolved from sleep and resting; When it cannot be resolved, it is 
sometimes referred to as ‘fatigue’.  
 
Give your first impression of whether each statement describes the way you think and feel 
about fatigue in relation to your COPD and its impact on you (thinking back no further than 
the past two weeks). Do not spend too long deciding on your answer. 
 
Please give an answer for all statements. If you think that the statement is not applicable to 
you, then please still answer by circling ‘never’. 
 
THERE ARE NO RIGHT OR WRONG ANSWERS.  

 
 

Thinking about your fatigue over the past 2 
weeks…. 

Response categories 

1. Despite my fatigue, I still manage to do 
most things I need to do 

Never    Rarely    Sometimes    Usually   Always 

2. Despite my fatigue, I can do all the 
household chores I have to  

Never    Rarely    Sometimes    Usually   Always 

3. Because of my fatigued, I accomplish less 
than I would like to 

Never    Rarely    Sometimes    Usually   Always 

4. Because of my fatigue, I limit my social 
activities outside the home 

Never    Rarely    Sometimes    Usually   Always 

5. Because of my fatigue, I avoid making 
plans to do social activities  

Never    Rarely    Sometimes    Usually   Always 

6. When I walk uphill or climb steps I 
become fatigued 

Never    Rarely    Sometimes    Usually   Always 

7. Carrying a light load (e.g., one bag of 
grocery shopping) makes me fatigued 

Never    Rarely    Sometimes    Usually   Always 

8. I avoid walking uphill or taking the stairs 
because I know I would end up feeling 
fatigued 

Never    Rarely    Sometimes    Usually   Always 

9. I avoid lifting a light load because I know 
I would end up totally fatigued  

Never    Rarely    Sometimes    Usually   Always 

10. I avoid pushing a light load (e.g., a trolley 
or an electric lawn mower on level 
ground) because I know I would end up 
totally fatigued 

Never    Rarely    Sometimes    Usually   Always 
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Thinking about your fatigue over the past 2 
weeks…. 

Response categories 

11. I feel fatigued even before I start any 
exercise 

Never    Rarely    Sometimes    Usually   Always 

12. Because I am fatigued, I avoid exercise  Never    Rarely    Sometimes    Usually   Always 

13. To get things done takes me much longer 
because of my fatigue 

Never    Rarely    Sometimes    Usually   Always 

14. When I carry out the rubbish I feel 
fatigued 

Never    Rarely    Sometimes    Usually   Always 

15. When I garden (e.g., shovel, dig or 
weed) I feel fatigued 

Never    Rarely    Sometimes    Usually   Always 

16. To walk from the house to the car or bus 
makes me feel fatigued (about 50 
metres) 

Never    Rarely    Sometimes    Usually   Always 

17. My fatigue is worse in the morning Never    Rarely    Sometimes    Usually   Always 

18. My fatigue is worse in the afternoon Never    Rarely    Sometimes    Usually   Always 

19. My fatigue is worse in the evening Never    Rarely    Sometimes    Usually   Always 

20. I feel more fatigued towards the end of 
the day (in the evening) 

Never    Rarely    Sometimes    Usually   Always 

21. Fatigue stops me wanting sex Never    Rarely    Sometimes    Usually   Always 

22. Because I am fatigued, I find it difficult to 
think clearly  

Never    Rarely    Sometimes    Usually   Always 

23. Because I am fatigued, I find it hard to 
concentrate  

Never    Rarely    Sometimes    Usually   Always 

24. When I want to do some physical activity, 
I feel have no energy to do it  

Never    Rarely    Sometimes    Usually   Always 

25. My fatigue makes me frustrated  Never    Rarely    Sometimes    Usually   Always 

26. My fatigue makes me angry  Never    Rarely    Sometimes    Usually   Always 

27. When I am fatigued, I get fed up  Never    Rarely    Sometimes    Usually   Always 

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2009.118109 on 30 A

ugust 2009. D
ow

nloaded from
 

http://thorax.bmj.com/


 9

Thinking about your fatigue over the past 2 
weeks…. 

Response categories 

28. My fatigue depresses me Never    Rarely    Sometimes    Usually   Always 

29. My fatigue stops me from doing the 
things I enjoy 

Never    Rarely    Sometimes    Usually   Always 

30. Because of my fatigue, my arms, 
shoulders and upper body feel heavy  

Never    Rarely    Sometimes    Usually   Always 

31. Because of my fatigue, my head feels 
heavy  

Never    Rarely    Sometimes    Usually   Always 

32. Because of my fatigue, my legs feel 
heavy  

Never    Rarely    Sometimes    Usually   Always 

33. My fatigue makes me feel heavy all over Never    Rarely    Sometimes    Usually   Always 

34. I feel rested when I wake up in the 
morning  

Never    Rarely    Sometimes    Usually   Always 

35. My fatigue stops me having sex Never    Rarely    Sometimes    Usually   Always 

36. Because of my fatigue, I am slower in 
doing things than the people around me  

Never    Rarely    Sometimes    Usually   Always 

37. Because of my fatigue, I am much slower 
at doing things  

Never    Rarely    Sometimes    Usually   Always 

38. Long periods of inactivity make me 
fatigued 

Never    Rarely    Sometimes    Usually   Always 

39. Being fatigued distresses me Never    Rarely    Sometimes    Usually   Always 

40. My fatigue is bothersome  Never    Rarely    Sometimes    Usually   Always 

41. Because of my fatigue, I am slower in 
thinking things through than the people 
around me  

Never    Rarely    Sometimes    Usually   Always 

42. I feel drowsy Never    Rarely    Sometimes    Usually   Always 

43. Because of my fatigue, I feel less 
motivated than in the past 

Never    Rarely    Sometimes    Usually   Always 

44. Because of my fatigue, I don’t feel like 
doing anything  

Never    Rarely    Sometimes    Usually   Always 

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2009.118109 on 30 A

ugust 2009. D
ow

nloaded from
 

http://thorax.bmj.com/


 10

Thinking about your fatigue over the past 2 
weeks…. 

Response categories 

45. Fatigue interferes with my paid work  Never    Rarely    Sometimes    Usually   Always 

46. I feel lethargic Never    Rarely    Sometimes    Usually   Always 

47. My muscles feel weak Never    Rarely    Sometimes    Usually   Always 

48. I feel weak because of my fatigue  Never    Rarely    Sometimes    Usually   Always 

49. I am concerned about how my fatigue is 
perceived by others 

Never    Rarely    Sometimes    Usually   Always 

50. Overall, my fatigue interferes with my 
relationships  

Never   Rarely    Sometimes    Usually   Always 

51. Overall, my fatigue interferes with my 
social life 

Never    Rarely    Sometimes    Usually   Always 

52. Overall, my fatigue interferes with me 
being able to carry out my duties and 
responsibilities  

Never    Rarely    Sometimes    Usually   Always  

53. Overall, fatigue causes problems for me  Never    Rarely    Sometimes    Usually   Always 

54. I avoid starting something new because 
of my fatigue 

Never    Rarely    Sometimes    Usually   Always 

55. I leave my chores unfinished because of 
my fatigue 

Never    Rarely    Sometimes    Usually   Always 

56. Because of my fatigue I am no longer 
able to participate in life as I used to  

Never     Rarely    Sometimes    Usually   Always 

57. Doing an activity repeatedly (eg, getting 
up and down from the chair, or garden, 
or loading and unloading the washing 
machine) makes me fatigued 

Never    Rarely    Sometimes    Usually   Always 
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Manchester COPD-Fatigue Scale (MCFS): 
 

People sometimes experience extreme tiredness or exhaustion as a result of having COPD.  
‘Normal’ tiredness is resolved from sleep and resting; When it cannot be resolved, it is 
sometimes referred to as ‘fatigue’.  
 
Give your first impression of whether each statement describes the way you think and feel 
about fatigue in relation to your COPD and its impact on you (thinking back no further than 
the past two weeks). Do not spend too long deciding on your answer. 
 
Please give an answer for all statements. If you think that the statement is not applicable to 
you, then please still answer by circling ‘never’. 
 
THERE ARE NO RIGHT OR WRONG ANSWERS.  
 

Thinking about your fatigue over the past 2 
weeks…. 

Response categories 

1) Because of my fatigue, I limit my social activities 
outside the home 

Never     Rarely    Sometimes    Usually   Always 

2) Carrying a light load (e.g., one bag of grocery 
shopping) makes me fatigued 

Never     Rarely    Sometimes    Usually   Always 

3) I avoid walking uphill or taking the stairs because 
I know I would end up feeling fatigued 

Never     Rarely    Sometimes    Usually   Always 

4) I avoid pushing a light load (e.g., a trolley or an 
electric lawn mower on level ground) because I know 
I would end up totally fatigued 

Never     Rarely    Sometimes    Usually   Always 

5) I feel fatigued even before I start any exercise Never     Rarely    Sometimes    Usually   Always 

6) When I carry out the rubbish I feel fatigued Never     Rarely    Sometimes    Usually   Always 

7) To walk from the house to the car or bus makes 
me feel fatigued (about 50 metres) 

Never     Rarely    Sometimes    Usually   Always 

8) Because I am fatigued, I find it difficult to think 
clearly  

Never     Rarely    Sometimes    Usually   Always 

9) Because I am fatigued, I find it hard to 
concentrate  

Never     Rarely    Sometimes    Usually   Always 

10) When I want to do some physical activity, I feel 
have no energy to do it  

Never     Rarely    Sometimes    Usually   Always 

11) My fatigue makes me frustrated  Never     Rarely    Sometimes    Usually   Always 

12) When I am fatigued, I get fed up  Never     Rarely    Sometimes    Usually   Always 

13) My fatigue depresses me Never     Rarely    Sometimes    Usually   Always 

14) My fatigue stops me from doing the things I 
enjoy 

Never     Rarely    Sometimes    Usually   Always 

15) Because of my fatigue, my legs feel heavy  
Never     Rarely    Sometimes    Usually   Always 

16) Because of my fatigue, I am much slower at 
doing things  

Never     Rarely    Sometimes    Usually   Always 

17) My fatigue is bothersome  Never     Rarely    Sometimes    Usually   Always 
18) Because of my fatigue, I am slower in thinking 
things through than the people around me  

Never     Rarely    Sometimes    Usually   Always 

19) I feel drowsy Never     Rarely    Sometimes    Usually   Always 
20) Because of my fatigue, I feel less motivated than 
in the past 

Never     Rarely    Sometimes    Usually   Always 

21) I feel lethargic Never     Rarely    Sometimes    Usually   Always 
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22) I feel weak because of my fatigue  Never     Rarely    Sometimes    Usually   Always 

23) I am concerned about how my fatigue is 
perceived by others 

Never     Rarely    Sometimes    Usually   Always 

24) Overall, my fatigue interferes with me being able 
to carry out my duties and responsibilities  

Never     Rarely    Sometimes    Usually   Always 

25) Overall, fatigue causes problems for me  Never     Rarely    Sometimes    Usually   Always 
26) Because of my fatigue I am no longer able to 
participate in life as I used to  

Never     Rarely    Sometimes    Usually   Always 

27) Doing an activity repeatedly (eg, getting up and 
down from the chair, or garden, or loading and 
unloading the washing machine) makes me fatigued 

Never     Rarely    Sometimes    Usually   Always 

 
 

 
 
 
 
 
 
 
 Figure Legends in the Online Supplement: 
 
 
Figure 1, Scree plot showing Eigenvalues for fatigue components (30-items fatigue 
scale ), 
 
 
Figure 2, Difference in the mean total and dimensional fatigue scores 
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Administration to 122 patients with clinically stable COPD

Readministration to 30 patients with clinically
stable COPD (4 weeks interval)

Short version of
COPD-FS (30 items )

Principal components analysis 

Framework of constructive reduction steps

Refining (improving) the scale 

Reliability

Convergent and discrimination validities

The long version COPD-FS 
(57 items) 

Final version of Manchester
COPD fatigue scale
(MCFS, 27 items)

200 patients 
were assessed 

145 patients
were eligible
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