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Background: The Barthel Index dyspnea (BId) is responsive to physiological changes and 
pulmonary rehabilitation in patients with chronic obstructive pulmonary disease (COPD). 
However, the minimum clinically important difference (MCID) has not been established yet.
Aim: To identify the MCID of BId in patients with COPD stratified according to the 
presence of chronic respiratory failure (CRF) or not.
Materials and Methods: Using the Medical Research Council (MRC) score as an anchor, 
receiver operating characteristic curves and quantile regression were retrospectively evalu-
ated before and after pulmonary rehabilitation in 2327 patients with COPD (1151 of them 
with CRF).
Results: The median post-rehabilitation changes in BId for all patients were −10 (inter-
quartile range = −17 to −3, p<0.001), correlating significantly with changes in MRC (r = 
0.57, 95% CI = 0.53 to 0.59, p<0.001). Comparing different methods of assessment, the 
MCID ranged from −6.5 to −9 points for patients without and −7.5 to −12 points for patients 
with CRF.
Conclusion: The most conservative estimate of the MCID is −9 points in patients with 
COPD, without and −12 in those with CRF. This estimate may be useful in the clinical 
interpretation of data, particularly in response to intervention studies.
Keywords: activities of daily life, breathlessness, dyspnea, chronic respiratory failure, 
exercise training, health related quality of life, rehabilitation

Introduction
Breathlessness, “the subjective experience of breathing discomfort”1 is the 
main multidimensional symptom of chronic obstructive pulmonary disease 
(COPD), associated to reduced health related quality of life (HRQL), leading 
to distress in patients and families in all stages of disease.2 This experience 
can be affected by psychological factors and in different chronic respiratory 
diseases is based on different pathophysiological abnormalities with different 
qualities of respiratory discomfort, as defined by specific verbal descriptors.3 

The severity of symptom cannot be predicted from lung function; therefore, 
dyspnea must be measured specifically in order to evaluate the effects of any 
treatment. Several instruments are commonly used to measure different 
domains of dyspnea such as sensory-perceptual experience, affective distress, 
symptom impact or burden.4

Pulmonary rehabilitation has stronger evidence of effectiveness to improve 
exercise capacity, dyspnea in activity of daily life (ADL), and HRQL than almost 
all other therapies in patients with COPD including those with very severe disease, 
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complex comorbidities and different phenotypes.5–7 

Therefore, current guidelines recommend pulmonary reha-
bilitation in these patients.8

In routine clinical practice, the Barthel Index is the 
most widely used scale to measure patients’ motor and 
functional disabilities in ADL.9 This index was developed 
for chronic and long-term hospital patients with neurolo-
gical diseases examining their performance before and 
after treatment and predicting time needed for motor reha-
bilitation and amount of nursing aid required. However, 
motor disability in ADL of patients with COPD is differ-
ent from that of patients with neuromotor difficulties, 
because it is influenced by dyspnea. In patients with 
chronic respiratory diseases, the Barthel Index dyspnea 
(BId), based on a modified Barthel Index was shown to 
be a reliable, sensitive, and adequate tool for measuring 
the level of dyspnea perceived in performing basic ADL. It 
has been shown to be responsive to pulmonary rehabilita-
tion in patients with COPD with and without chronic 
respiratory failure (CRF).10

The minimum clinically important difference (MCID) 
is the smallest change in score that patients perceive as 
beneficial or detrimental, and it is useful to aid the clinical 
interpretation of an outcome measure in response to inter-
vention. At difference with other tools to assess dyspnea 
such as the Medical Research Council (MRC) score,11,12 

to our knowledge the MCID of the BId has not yet been 
described.

Therefore, we aimed to estimate the MCID of the BId 
in response to pulmonary rehabilitation in patients with 
COPD with and without CRF. We postulated that the BId 
score would improve with pulmonary rehabilitation, 
change in BId score would correlate significantly with 
changes in MRC score and that the MCID would be 
different between COPD patients with CRF and COPD 
patients without CRF.

Materials and Methods
The study was approved by the Istituti Clinici Scientifici 
(ICS) Maugeri Ethics Committee (registered: EC 1078). 
Patients give their informed consents for the use of scien-
tific data as part of the routine assessment at admission. 
This study was conducted in accordance with the 
Declaration of Helsinki.

Participants
This retrospective study was conducted on the Automated 
Integrated Health-Care Record database of patients with 

COPD with or without CRF, consecutively admitted 
between January, the first, and August, the 30th, 2019 to 
the centers of ICS Maugeri (Lumezzane, Pavia, Tradate, 
Veruno, Montescano, Cassano delle Murge, Italy), referral 
hospitals for pulmonary rehabilitation, diagnosis and care 
of chronic patients.13 Patients were either transferred from 
acute care hospitals, after recovery from an acute exacer-
bation or admitted directly from home, on referral by their 
general practitioners, where they had not performed any 
pulmonary rehabilitation program.

Diagnosis and severity of COPD were confirmed by 
spirometry according to the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) guidelines.8 At the 
time of BId measure, all patients were in stable conditions 
as assessed by the absence of worsening in symptoms, ie, 
no change in the patient’s dyspnea, cough, and/or sputum 
beyond day-to-day variability which would have been 
sufficient to warrant a change in management, and stability 
in blood gas values (eg, no respiratory acidosis) compared 
to the conditions reported at home or at discharge from the 
referring hospital. All patients received their regular treat-
ment according to current guidelines for their disease 
stage.8 For the purpose of this study, CRF was defined as 
the presence of at least one of the following conditions: i) 
need of long-term oxygen therapy (LTOT); ii) arterial 
oxygen tension (PaO2) < 55.0 mmHg at rest. Exclusion 
criteria were: obese patients with overlap syndrome, 
patients needing home mechanical ventilation, oncologi-
cal, neurological, heart failure, ischemic cardiovascular 
diseases, inability or denial to perform evaluations or 
pulmonary rehabilitation.

Measurements
Demographic, comorbidities with the Cumulative Illness 
Rating Scale (CIRS),14 dynamic lung volumes, assessed 
according to standards,15 using the predicted values of 
Quanjer,16 and arterial blood gases were recorded at 
admission. Arterial blood gases of patients under LTOT 
were assessed under their usual inspiratory oxygen frac-
tion (FiO2).

For the purpose of this retrospective study, we have 
used the MRC as anchor measure as the best and available 
measurement scale measuring dyspnea, therefore we ana-
lyzed the BId10 and the MRC scale.11

● Barthel Dyspnoea Index. The total BId score ranges 
from 0 (no dyspnea) to 100 (maximum level of 
dyspnea). A decrease in BId score represents an 
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improvement, whereas an increase in score represents 
a worsening in symptom. The test–retest and inter- 
observer reliability and concurrent validity of the BId 
have recently been reported in patients with chronic 
respiratory diseases, mostly COPD.10

● A one-point decrease is usually considered the MCID 
for MRC.12

To assess the effectiveness of the pulmonary rehabili-
tation program used before and after the program we 
assessed also:

● Disease impact by the COPD assessment test 
(CAT)17

● Exercise tolerance by the six minutes walking dis-
tance test (6MWD)18

Pulmonary Rehabilitation
A multidisciplinary team consisting of chest physicians, 
nurses, physical therapists, dieticians, and psychologists 
offered care. Our standard inpatient multidisciplinary pro-
gram includes the optimization of drug therapy, education, 
nutritional programs and psychosocial counselling when 
appropriate, and at least 22 sessions over a period of 3–4 
weeks, of supervised incremental exercise training accord-
ing to Maltais et al,19 until performing 30 min continuous 
cycling at 50–70% of the maximal load calculated on the 
basis of the baseline 6MWT according to Luxton et al.20 

Peripheral limb muscle activities, shoulder, and full arm 
circling are also performed.

Supplemental oxygen for patients with CRF and inter-
val training for most compromised patients were delivered. 
Pulse oximetry, arterial blood pressure and heart rate were 
monitored during exercise. The total daily time duration of 
activities was 2–3 hours, and the entire program was 
performed in the hospital.

Statistical Analysis
All statistical procedures were performed by the R statistical 
software tool version 3.6.1 (www.r-project.org). Quantitative 
variables distribution was described by median and inter-
quartile range (IQR), categorical variables distribution by 
absolute frequencies (n) and relative frequencies (%).

We included in the analysis only patients with paired 
(at admission and discharge) BId and MRC scores. Since 
most of the numerical variables analyzed deviated from 
the normal distribution based on the visual inspection of 
histograms and quantile-quantile plots it was decided to 

apply non-parametric tests and to describe numerical vari-
ables distributions by median and IQR.

The two-tailed Wilcoxon test for paired samples was 
applied to test for statistically significant post- 
rehabilitation changes. The two-tailed Wilcoxon rank- 
sum test and the Pearson Chi-square test were applied to 
test for statistically significant differences in variables 
distribution between presence and absence of CRF.

Changes in BId and MRC were estimated as BId dis-
charge – BId admission values and MRC discharge – 
MRC admission values, respectively.

The correlation between changes in BId and MRC was 
assessed by means of Spearman correlation coefficient 
r using functions implemented in the package “stats”.

The Receiver Operating Characteristics (ROC) curves, 
the corresponding Area Under the ROC curve (AUROC) 
and most informative BId change threshold were estimated 
by functions implemented in the package called “pROC” 
using a reduction in MRC of at least 1 point as positive 
reference (ie, patients with changes ranging from −4 to −1 
were coded as “1” while patients with changes ranging 
from 0 to +4 were coded as “0”).

Quantile regression (tau = 0.50) was applied to esti-
mate the difference in median BId change between 
patients with MRC change ≤-1 point (ie, ranging from 
−4 to −1) compared to those with MRC change >-1 point 
(ie, ranging from 0 to +4) as implemented in the package 
called “quantreg. The BId change was considered the 
response variable while the MRC change (binarized 
according to a threshold of ≤-1 as described above) was 
considered the independent variable: the MCID was 
assumed to correspond to the MRC regression coefficient.

The MCID values using ROC curve and quantile 
regression methods have been estimated on all patients, 
independently from their MRC change (ie, including 
patients with changes ranging from −4 to +4) and BId 
change (ie, including patients with changes ranging from 
−100 to +100). The same approach has been applied to the 
analysis of the whole cohort and of the subgroup of 
patients with and without CRF.

The BId at admission was discretized based on baseline 
MRC scores using the midpoint value between the 75th 
percentile of BId corresponding to each MRC score value 
and the 25th percentile of the closest higher MRC value. 
As an example, assuming a 75th percentile value of BId = 
6 for MRC = 0 and a 25th percentile value of BId = 5 for 
MRC = 1, the BId threshold discriminating between the 
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two MRC consecutive values was estimated as (6 + 5)/2 = 
5.5 points.

The significance level was set to α = 0.05.
For a more detailed description of statistical methods, 

the reader is referred to the Supplementary Methods 
section.

Results
Out of 3267 patients admitted to the centers in the study 
period, 2558 suffered from COPD. Out of them, data of 
2327 COPD patients (1151 of them with CRF; 1013 
patients (88.0%) with CRF type 1 and 138 (12.0%) with 
CRF Type 2), with available paired BId and MRC values 
were included in the analysis. The number of patients 
admitted to each center ranged from 288 to 463. Table 1 
shows the main characteristics of the patients.

The rehabilitation program was effective as assessed 
also by improvement in other outcome measures such as 
the 6MWD [from median (IQR): 245 (160:330) to 310 
(222:390) meters, p < 0.001 and from 330 (238:411) to 
375 (295:460) meters, p < 0.001 in patients with and 
without CRF, respectively,] and CAT [from median 
(IQR): 23 (18:27) to 15 (11:20), p < 0.001 and from 18 
(12:24) to 11 (6:15), p < 0.001 in patients with and without 
CRF, respectively,], without any statistically significant 

difference in post-rehabilitation changes between the two 
populations (p > 0.05).

Table 2 shows the post-rehabilitation changes in BId 
and MRC. Both BId and MRC values at admission dif-
fered significantly between patients with and without CRF 
(p < 0.001). A significant difference in BId, but not in 
MRC changes was observed between patients with and 
without CRF.

Out of the 2327 patients of the analyzed cohort, 1903 
(81.8%) showed an improvement in BId, 376 (16.2%) did 
not change their condition while 48 (2.1%) showed an 
increase in their BId. A total number of 1667 patients 
(71.6%) experienced a decrease in MRC, 637 (27.4%) 
did not change their condition while 23 (1.0%) increased 
their MRC. The frequency distribution of the variations in 
post-rehabilitation BId and MRC is reported in 
Supplementary material, Supplementary Figure 1 panel 
A and panel B, respectively.

Figure 1 shows that the highest changes in BId were 
observed in patients with the highest baseline values. 
Figure 2 describes the distribution of baseline BId accord-
ing to the baseline MRC, with levels of severity for BId as 
function of MRC grading. The correlation coefficient 
between BId and MRC values at admission was 0.90 
(95% CI = 0.89 to 0.91, p < 0.001).

Table 1 Characteristics of Patients

All Without CRF With CRF P

Patients, n (%) 2327 1176 (50.54%) 1151 (49.46%)

Gender, n (%) 0.159

Males 1411 (60.64%) 696 (59.18%) 715 (62.12%)
Females 916 (39.36%) 480 (40.82%) 436 (37.88%)

Age, years 72 (65:78) 73 (66:79) 72 (64.5:78) 0.024

CIRS, score # 4 (3:5) 4 (3:5) 4 (3:5) 0.128

LOS, days 22 (19:29) 21 (19:27) 25 (20:32) <0.001
FEV1, % predicted § 53 (34:74) 58 (39:78) 38 (26:61) <0.001

FVC % predicted § 76 (58:90) 80 (63:93) 66 (50:82) <0.001

FEV1/FVC, % § 60 (43:71) 61 (45:70) 58 (38:74) 0.264
PaO2/FiO2 § 331 (290:368) 341 (301:373) 304 (264:348) <0.001

PaCO2, mmHg § 38 (35:41) 37 (34:40) 39 (36:45) <0.001

pH § 7.42 (7.40:7.44) 7.42 (7.41:7.44) 7.42 (7.40:7.44) 0.004

Provenience, n (%) <0.001

Home 1763 (75.76%) 1013 (86.14%) 751 (65.16%)
Hospital 564 (24.24%) 163 (13.86%) 401 (34.84%)

Note: Distribution = counts and frequencies (%) for categorical variables or median (25th: 75th percentiles) for continuous or discrete numerical variables. 
Abbreviations: CRF, chronic respiratory failure; FEV1, forced expiratory volume at 1 second; FiO2, inspiratory oxygen fraction; FVC, forced vital capacity; LOS, hospital 
length of stay; PaCO2, arterial carbon dioxide tension; PaO2, arterial oxygen tension; p = p-value from the Wilcoxon rank-sum test or from the Chi-square test for 
differences in variables distribution between patients without and with CRF. # Data available for 1432 patients (555 without, 877 with CRF); § data available for 908 patients 
(653 without, 255 with CRF).
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Estimation of MCID of BId in All Patients
The Spearman correlation coefficient between changes in 
BId and MRC in the whole cohort was 0.57 (95% CI = 
0.53 to 0.59, p< 0.001, Figure 3). An alternative visualiza-
tion of changes in BId as function of the MRC changes is 
provided by the boxplots in Supplementary material, 
Supplementary Figure 2 panel A and panel B, showing 
a nearly linear increasing trend in median BId changes as 
function of MRC change, with a more evident trend when 
low-frequency categories (<10 observations) were pooled.

Out of 2327 patients, 1667 (71.6%) showed a post- 
program reduction in MRC scale less or equal to one 

point. The AUROC reached by the changes in BId in dis-
criminating patients with variations in MRC less or equal to 
−1 point (ie, MRC changes ranging from −4 points to −1 
point) from those with variations greater than −1 point (ie, 
MRC changes ranging from 0 points to +4 points) was 0.79 
(95% CI = 0.77 to 0.81) while the best discriminating cut off 
value in BId change was −6.5, with sensitivity = 0.77 and 
specificity = 0.72 (Figure 4). With quantile regression, by 
use of a reduction in MRC score by 1 point as the threshold 
for MCID, the estimated MCID for BId representing the 
difference in median values between the two MRC popula-
tions (MRC changes ranging from −4 points to −1 point vs 

Table 2 Distribution of Barthel Index Dyspnea (BId) and MRC Score at Admission, at Discharge and Post-Rehabilitation Changes

Admission Discharge Change

Variable Obs Median (IQR) pA Median (IQR) pvar Median (IQR) pC

BId
Whole 2327 29 (16:47) 16 (8:31) < 0.001 -10 (-17:-3)

no CRF 1176 23 (13:39) 12 (5:23) < 0.001 -9 (-16:-4)

CRF 1151 36 (20:53) <0.001 22 (10:38) < 0.001 -10 (-19:-3) 0.021

MRC
Whole 2327 3 (2:4) 2 (1:3) < 0.001 -1 (-1:0)
no CRF 1176 3 (2:4) 1 (1:2) < 0.001 -1 (-1:0)

CRF 1151 4 (2:4) <0.001 2 (1:3) < 0.001 -1 (-1:0) 0.296

Notes: Abbreviations as in the text. pA = p-value from Wilcoxon rank-sum test comparing variables distribution value at admission between patients with and without CRF; pC = p-value 
from Wilcoxon rank-sum test comparing variables distribution change in patients with and without CRF; pvar = p-value from Wilcoxon test for paired samples testing for statistically 
significant variations in terms of variables distribution between admission and discharge.

Figure 1 Post-rehabilitation changes in Barthel Index dyspnea (BId) by deciles of baseline values.
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changes ranging from 0 points to +4 points) was −10 points 
(95% CI = −11 to −9) (Supplementary Table 1).

Thus, considering the results from anchor based meth-
ods, the MCID of BId estimated in all COPD patients 
ranged from −6.5 to −10 points.

Estimation MCID of BId According to the 
Presence of CRF
The MCID was also assessed in patients without and with 
CRF independently. Results showed that the strength of the 
correlation between changes in BId and MRC scores esti-
mated in the two subpopulations was similar (r = 0.58, 95% 
CI = 0.53 to 0.62 for patients without CRF - Supplementary 
material, Supplementary Figure 3 panel A - and r = 0.56, 
95% CI = 0.52 to 0.60 for patients with CRF - 
Supplementary material, Supplementary Figure 3 panel B).

The AUROC estimates reached by the changes in BId 
in discriminating patients with reduction in MRC ≤ 1 point 
from the others were pretty the same: 0.79 (95% CI = 0.76 
to 0.82) in patients without (Supplementary material, 
Supplementary Figure 4 panel A) and 0.79 (95% CI = 
0.76 to 0.82) in patients with CRF (Supplementary mate 
rial, Supplementary Figure 4 panel B). Based on the ROC 
curve, the best discriminating cut off values of BId 
changes was −6.5 for patients without CRF (sensitivity = 
0.76, specificity = 0.72) and −7.5 for patients with CRF 
(sensitivity = 0.75, specificity = 0.73).

With quantile regression, by use of a reduction in MRC 
score by 1 point as the threshold for MCID, the estimated 

Figure 2 Distribution of baseline BId by MRC.

Figure 3 Correlation between the post-rehabilitation changes in MRC and in BId in 
all patients. MRC values have been jittered by adding random normal noise for 
a clearer representation of values distribution.

Figure 4 ROC curve describing the performances of the changes in BId in 
discriminating changes in MRC ≤ −1.
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MCID for BId was −9 points (95% CI = −10 to −7) in 
patients without CRF while −12 (95% CI = −13 to −10) in 
patients with CRF (Supplementary Table 1).

Table 3 summarizes the results of the different methods 
used to estimate the MCID of BId. Thus, MCID ranged 
from −6.5 to −9 points for patients without and from −7.5 
to −12 points for patients with CRF patients. The most 
conservative estimate of the MCID is −9 points in patients 
without and −12 in those with CRF.

Discussion
Our study shows that the BId is responsive to changes 
after pulmonary rehabilitation and that changes in BId 
correlate significantly with changes in MRC. 
Furthermore, this study is the first to estimate the MCID 
for the BId in patients with COPD with and without 
chronic respiratory failure. As far as we are aware, our 
study is the largest so far to use the BId during pulmonary 
rehabilitation. We showed longitudinal validity of the BId 
by identifying significant correlations between changes in 
BId and in MRC. The most conservative estimate of the 
MCID was −10 points considering the whole cohort while 
−9 in patients without and −12 in patients with chronic 
respiratory failure. The pulmonary rehabilitation program 
was effective as assessed by the changes in other available 
outcome measures.

The determination of the MCID remains controversial 
without any firm consensus, but it is important in the 
validation of clinical instruments and the assessment of 
clinical studies. MCID after rehabilitation have been 
reported for other outcome measures of pulmonary 
rehabilitation,5 such as MRC,12 6MWD,18 CAT,21 St 
George Respiratory questionnaire.12 In COPD, validated 
MCID exist also for other tools to measure dyspnoea such 
as the Transitional Dyspnoea Index,22 University of 
California, San Diego Shortness of Breath 
Questionnaire23 and the Chronic Respiratory 
Questionnaire.24

We have estimated the MCID using anchor-based 
methods, relying on the comparison of the change in BId 
with another outcome measure with a known MCID such 
as MRC as the anchor or external criterion. However, this 
comparison is only relevant if there is an established 
association between the outcome of interest and the 
anchor. No consensus exists about the threshold to define 
sufficient evidence of association: some investigators have 
suggested a minimum correlation coefficient greater than 
0.50, although others have suggested 0.30.25,26 The corre-
lation coefficients between changes in BId and MRC 
reported in our study was 0.57 with a 95% confidence 
interval (0.53 to 0.59) that did not overlap neither thresh-
olds, thus significantly higher than both values. Anchor 
based methods (ROC curve method and quantile regres-
sion) provided MCID estimates of −6.5 and −10 based on 
the whole cohort, while −6.5 and −9 for patients without 
CRF and −7.5 and −12 for patients with CRF. However, 
results from the ROC method should be cautiously inter-
preted due to the unbalanced distribution of patients who 
improved their condition and those who did not improved 
or worsened based on MRC MCID of −1 point (improved/ 
not improved or worsened ratio: 2.53 in the whole cohort 
while 2.71 and 2.36 in patients without and with CRF, 
respectively).

In patients with severe COPD, the BId may therefore 
have a particular role in the assessment of poorly function-
ing or frail individuals. Typical scenarios might be the 
critical care setting, hospitalized patients, those recovering 
from exacerbation or housebound patients. Future prospec-
tive studies in different populations are needed to confirm 
this hypothesis.

Anchors are designed to detect changes in outcome but 
rarely take into account costs to the patient, for example, 
side effects of treatment. Changes in an outcome measure 
might be dependent on the baseline level. In our study the 
post-rehabilitation changes in BId increased with increased 
severity of baseline values (Figure 1). Although this does 
not affect the potential utility of the BId as a simple 
screening tool for dyspnea, the BId may be less useful 
when testing the effects of intervention in patients with 
low level of disability.

The observed improvement also in other outcome mea-
sures such as 6MWD and CAT in both populations studied 
is not surprising, previous studies and meta-analyses have 
shown the effectiveness of pulmonary rehabilitation also in 
most severe patients including those with CRF.6,7,27

Table 3 Summary of the Results from Different Methods Used 
to Estimate the MCID of BId

Methods MCID All 
(n = 2327)

MCID without 
CRF (n = 1176)

MCID with 
CRF (n = 1151)

ROC −6.5 −6.5 −7.5

Quantile 
regression

−10 (−11 to 
−9)

−9 (−10 to −7) −12 (−13 to −10)

Note: Values within brackets represent the 95% confidence interval. 
Abbreviation: MCID, minimal clinically important difference.
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The MCID are used in clinical trials. Factors such as 
trial duration, withdrawal rates, and baseline disease sever-
ity may affect the size of benefit relative to the MCID in 
clinical trials and MCID should be interpreted as indica-
tive, rather than absolute.28

Limitations
This study has limitations. It is a retrospective analysis and 
due to missing data, only patients with coupled data were 
included. It could be argued that these missing data might 
bias our estimates of the MCID. However, the sample size 
was huge, covering a wide range of severity. No other 
tools for evaluation of dyspnea were assessed.

We have not used more outcome measures as anchor or 
reference instruments because in this retrospective study 
MRC was the only available specific tool to measure 
dyspnea. The MRC is a short 5 points scale and it has an 
inherently crude measure and therefore might be less sen-
sitive to change. However, the MRC is the routinely avail-
able measurement scale measuring dyspnea in all 
rehabilitative settings. Despite the MCID has been 
assessed for outpatients with acute exacerbations of 
COPD,29 no formal study has assessed the MCID for 
MRC in stable patients. However, the value of 1 point 
has been widely used to assess the benefits of pulmonary 
rehabilitation.12

Other tools such as those assessing health status or ADL 
often include items related to symptoms but are not specific.30

Other potential limitations linked to the retrospective 
nature of this study is represented by the lack of multiple 
anchor scales and of additional clinical and demographic 
information not routinely collected. The availability of this 
kind of data could allow estimating more robust MCID 
values controlling for potential confounders, thus increas-
ing the reproducibility and generalizability of the results.

Conclusions
This study shows that the BId is responsive to the effects 
of pulmonary rehabilitation in patients with COPD. MCID 
estimates provided by the different methods resulted quite 
variable, ranging from –6.5 to −10 in the whole cohort, 
from −6.5 to −9 in patients without CRF and from −7.5 to 
−12 in patients with CRF. The most conservative estimate 
of the MCID is −10 points considering the whole cohort 
while −9 in patients without and −12 in patients with 
chronic respiratory failure.
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