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Chronic obstructive pulmonary disease (COPD) is a common con-
dition with a high impact on mortality, morbidity and health 

resource utilization (1,2). Although the cardinal complaints of individ-
uals with COPD are symptoms of dyspnea and fatigue (3,4), many also 
experience secondary mood disturbances. The reported prevalence of 
feelings of anxiety and depression varies considerably, from 2% to 96% 
for anxiety, and from 7% to 42% for depression. This disparity may be 
related to several factors such as sample size and heterogeneity of the 
populations, instruments used during assessment as well the threshold 
considered to identify the presence of these feelings (5,6). 

Depression and anxiety are associated with more frequent exacerba-
tions in patients with COPD (7,8), worse short-term survival and higher 

rates of postexacerbation readmission to hospital (9). Moreover, Lou et 
al (10) recently reported an interaction effect between symptoms of 
depression and anxiety and death among patients with COPD. 
Therefore, it is important to reduce depression and anxiety; reductions 
in anxiety and depression are associated with pulmonary rehabilitation 
(PR) (11-15). Despite the potential for exercise to reduce depression 
and anxiety, most PR programs do not include a recommended assess-
ment of mood disturbances (16), even among patients with severe and 
longstanding COPD in whom depression and anxiety are most likely to 
be present (17). The Hospital Anxiety and Depression Scale (HADS) is 
an instrument used to measure feelings of anxiety and depression (18); 
its measurement properties have been validated (19). The HADS has 
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BACKGROUND: In addition to symptoms, such as dyspnea and fatigue,  
patients with chronic obstructive pulmonary disease (COPD) also experi-
ence mood disturbances.
OBJECTIVE: To explore the relationships between health-related quality 
of life measures collected from patients with stable COPD and a commonly 
used measure of depression and anxiety.
METHODS: The present analysis was a retrospective study of patients 
with COPD enrolled in a pulmonary rehabilitation program. Hospital 
Anxiety and Depression Scale (HADS), Chronic Respiratory Disease 
Questionnaire (CRQ), Medical Research Council dyspnea scale and 6 min 
walk test data were collected. Statistical analyses were performed using 
Spearman’s correlations, and categorical regression and categorical princi-
pal component analysis were interpreted using the biplot methodology.
RESULTS: HADS anxiety scores retrieved from 80 patients were grouped 
as ‘no anxiety’ (n=43 [54%]), ‘probable anxiety’ (n=21 [26%]) and ‘presence 
of anxiety’ (n=16 [20%]). HADS depression scores were similarly grouped. 
There was a moderate relationship between the anxiety subscale of the 
HADS	and	both	the	emotional	 function	(r=−0.519;	P<0.01)	and	mastery	
(r=−0.553;	 P<0.01)	 domains	 of	 the	 CRQ.	 Categorical	 regression	 showed	
that the CRQ-mastery domain explained 40% of the total variation in anxi-
ety. A principal component analysis biplot showed that the highest distance 
between the groups was along the mastery domain, which separated patients 
without feelings of anxiety from those with anxiety. However, none of the 
CRQ domains were able to discriminate the three depression groups.
CONCLUSIONS: The CRQ-mastery domain may identify symptoms of 
anxiety in patients with COPD; however, the relationship is not strong 
enough to use the CRQ-mastery domain as a surrogate measure. None of 
the CRQ domains were able to discriminate the three depression groups 
(no depression, probable and presence); therefore, specific, validated tools 
to identify symptoms of depression should be used.
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related quality of life measures; Hospital Anxiety and Depression Scale

Y a-t-il un lien entre les symptômes d’anxiété et de 
dépression et la qualité de vie chez les patients atteints 
d’une maladie pulmonaire obstructive chronique?

HISTORIQUE : En plus de symptômes comme la dyspnée et la fatigue, les 
patients ayant une maladie pulmonaire obstructive chronique (MPOC) ont 
également des troubles de l’humeur.
OBJECTIF : Explorer le lien entre la qualité de vie liée à la santé colligée 
auprès de patients atteints d’une MPOC stable et une mesure courante de 
dépression et d’anxiété.
MéTHODOLOGIE : La présente étude rétrospective portait sur des 
patients atteints d’une MPOC participant à un programme de réadaptation 
pulmonaire. Les chercheurs ont colligé des données sur l’échelle HADS 
d’anxiété et de dépression à l’hôpital, le questionnaire CRQ de maladie respi-
ratoire chronique, l’échelle de dyspnée du Conseil de recherche médicale et 
le test de marche de 6 minutes. Ils ont effectué les analyses statistiques à l’aide 
des corrélations de Spearman, d’une analyse de régression catégorielle et 
d’une analyse en composantes principales catégorielles interprétées par la 
méthodologie du biplot.
RéSULTATS : Les scores d’anxiété HADS obtenus auprès de 80 patients 
étaient divisés entre « anxiété absente » (n=43 [54 %]), « anxiété probable » 
(n=21 [26 %]) et « anxiété présente » (n=16 [20 %]). Les scores de dépression 
HADS étaient divisés de manière similaire. Il y avait un lien modéré entre la 
sous-échelle	 HADS	 et	 les	 domaines	 de	 fonction	 émotionnelle	 (r=−0,519;	
P<0,01)	et	de	maîtrise	(r=−0,553;	P<0,01)	du	questionnaire	CRQ.	La	régres-
sion catégorielle a révélé que le domaine de maîtrise du questionnaire CRQ 
expliquait 40 % de la variation totale de l’anxiété. Un biplot d’analyse à 
composantes principales a révélé que la plus longue distance entre les groupes 
se situait dans le domaine de la maîtrise, qui distinguait les patients sans sen-
timents d’anxiété de ceux en éprouvant. Cependant, aucun des domaines du 
questionnaire CRQ n’a pu discriminer les trois groupes de dépression.
CONCLUSIONS : Le domaine de maîtrise du questionnaire CRQ pourrait 
révéler des symptômes d’anxiété chez les patients atteints de MPOC. 
Cependant, le lien n’est pas assez solide pour qu’il soit utilisé comme mesure 
substitutive. Aucun des domaines de ce questionnaire ne pouvait discriminer 
les trois groupes de dépression (dépression absente, probable et présente). Il 
faudrait donc utiliser des outils validés précis pour déterminer les symptômes 
de dépression.
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been used in studies assessing patients with COPD (8,20,21). A min-
imally important difference of 1.5 has been established among patients 
with moderate to severe COPD (21). 

PR programs routinely assess health-related quality of life (HRQoL) 
and exercise capacity. Among the different tools used in assessing 
HRQoL in patients with COPD, the self-administered Chronic 
Respiratory Disease Questionnaire (CRQ) is one of the most widely 
used in Canada (17). It is a disease-specific tool used to assess quality of 
life of patients with COPD (13,14,21). Its reproducibility, validity and 
sensitivity has been reported (22-24). It is, therefore, of interest to know 
whether there is a relationship between measured feelings of depression 
or anxiety and the domains of the disease-specific CRQ (25). 

A strong relationship would enable the CRQ to be used as a 
screening tool to help identify individuals most likely to experience 
feelings of anxiety and depression, who may then benefit from a more 
specific assessment. We aimed to determine whether the CRQ could 
be used as a screening tool for anxiety and depression. The purpose of 
the present study was to explore the relationships between common 
clinical outcomes measures (ie, HRQoL), which are routinely used in 
assessing the clinical status of patients with COPD, and the domains 
of depression and anxiety from the HADS score. 

METHODS
Study design
The present analysis was a retrospective study. In August 2006, the 
authors’ multidisciplinary clinical team incorporated the measurement 
of feelings of anxiety and depression using the HADS for patients with 
COPD enrolled in the inpatient PR program at West Park Healthcare 
Centre (Toronto, Ontario). The duration of the PR program is six weeks 
and includes the following components: supervised endurance exercise 
training five times per week; lower and upper extremity strength train-
ing three times per week; daily breathing exercises; self-management 
education; and psychological and social support. Following approval 
from the local research ethics board, baseline HADS scores, as well as 
baseline measures of functional exercise capacity and HRQoL, were 
retrieved from clinical records by trained professionals overseeing all 
patients admitted between August 2006 and August 2008. No other 
studies have been published using these data. 

Patients
Patients enrolled in the PR program completed the HADS (adminis-
tered by a nurse) in addition to routine outcome measures of HRQoL 
(self-administered) and the 6 min walk test, surpervised by a physical 
therapist. Patients eligible for review met the following criteria: phys-
ician-based diagnosis of COPD; clinically stable in the four weeks 
before the time of measurement (7); able to communicate in English; 
and absence of comorbid conditions likely to influence outcome meas-
ures (eg, patients with musculoskeletal dysfunction, ie, limitation dur-
ing gait). No specific sample size was calculated. Records from all 
patients with HADS scores were analyzed over the study period. 

Outcomes
The HADS is comprised of two subscales: one for feelings of depres-
sion and one for feelings of anxiety. It is a questionnaire with a total of 
14 items and four categories for each. It can be used to categorize 
patients into three groups: no anxiety and/or depression (scores from 
0 to 7); probable anxiety and/or depression (scores from 8 to 10); and 
presence of anxiety and/or depression (scores from 11 to 21) (18). 

The CRQ is a 20-item questionnaire with standardized questions 
related to quality of life in four domains: dyspnea (CRQ-dys) – five 
items; fatigue (CRQ-fat) – four items; emotional function (CRQ-emo) 
– seven items; and mastery (CRQ-mas) – four items. For all items, 
patients rate their responses on a seven-point scale ranging from 1 (max-
imum impairment) to 7 (no impairment) (26). 

The Medical Research Council (MRC) dyspnea scale provides 
information about the extent the breathlessness affecting mobility on 
a five-point scale (1 to 5), with higher scores indicating greater func-

tional limitation (27). It reflects various degrees of functional limita-
tion resulting from dyspnea.  

The 6 min walk test is a measure of functional exercise capacity, 
with the primary outcome reported as walk distance (6MWD) (28). A 
minimum of two tests were conducted on admission to the PR program 
to account for improvement due to familiarization (29). 

Data analysis
Descriptive characteristics, such as age, sex, height, weight and pul-
monary function, were retrieved from the medical records. Continuous 
variables (subject’s characteristics and 6MWD) were assessed to deter-
mine whether the assumptions for normal distribution were met. The 
HADS scores for anxiety and depression, the MRC and the CRQ were 
treated as ordinal variables (18). 

Spearman’s correlation coefficients were used to assess the relation-
ship between HADS subscales and the CRQ, MRC and 6MWD.  
Correlation coefficients were interpreted as low (≤0.39), moderate 
(0.40 to 0.79) and high (≥0.80) (30). 

Categorical regression analysis was performed to verify the rela-
tionship of the HADS subscales with variables of CRQ, MRC and 
6MWD. Categorical regression extends the standard regression 
approach by simultaneously scaling all variables. Scaling all variables 
at the numerical level corresponds to standard multiple regression 
analysis. The scaling variables reflect characteristics of the original 
variables and are treated as quantified categorical variables in the same 
way as numerical variables. Using nonlinear transformations, the vari-
ables are analyzed at all levels to find the best-fitting model (31). For 
the present analysis, based on their HADS scores, patients were classi-
fied as having no anxiety, probable anxiety or the presence of anxiety 
(anxiety subscale), and no depression, probable depression or the pres-
ence of depression (depression subscale). These groups were used as 
the dependent variables, and the four CRQ domains, MRC dyspnea 
and the 6MWD were the independent variables. Statistical signifi-
cance was set at P<0.05.

Additionally, categorical principal component analysis (PCA) 
was used. PCA is a data reduction technique that simultaneously 
quantifies categorical variables while reducing the dimensionality of 
the data. The optimal scaling approach allows the variables to be 
scaled at different levels and quantified in the specified dimensional-
ity. The objective was to identify underlying principal components of 
a set of variables while maximizing the amount of variance accounted 
for by those variables (32). Data reduction is accomplished with 
minimal loss of clinical information because the principal compon-
ents are ranked such that the first few components capture most of 
the variation present in the original data and subsequent compon-
ents can be discarded. PCA has been used previously to analyze 
HADS scores (33). In the present study, the CRQ domains, MRC 
dyspnea and the 6MWD of each individual were included in the 
categorical PCA analysis.

To further understand data interpretation, the PCA biplot is a 
graphical display that illustrates the relationships among the compon-
ents, original variables and observations (34,35), with variables repre-
sented by vectors and observations, or the average score of all the 
individuals on each group, using symbols. The variables are standard-
ized to remove any undue influence on the analysis. Standardizing the 
variables means that the vectors are scaled to have a unit length or 
maximum value of 1 in the original dimensional space and the origin 
of the vectors is equal to zero.

Interpretation of the PCA biplot involves observing the length, 
direction and position of the variables and observations. The length of 
each vector approximates the amount of variance, and the longer vec-
tors indicate higher variance (36). The relative angle between any two 
variables’ vectors represents their pairwise correlation; the closer the 
vectors are to one another (<90°), the higher their correlation. When 
vectors are perpendicular (angles approaching 90° or 270°), the vari-
ables have a small or no correlation. Angles approaching 0° or 180° 
(collinear	vectors)	indicate	a	correlation	of	1	or	−1,	respectively	(33).	
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The direction of the variables’ vectors is toward the highest values of 
the variables. In addition, the direction of the vectors reflects the com-
ponent to which each variable is most strongly related. Another charac-
teristic that can be extracted from the PCA biplot is the spatial 
proximity of the groups in relation both to one another and to a set of 
variables. When the observations are close to one another and near a set 
of variables, it is a sign that the groups share similarities for that specific 
set of variables. Furthermore, the projection (perpendicular line from 
the observation to the variable vector) of the observations onto the 
variables’ vectors reflects their approximate value. When the projection 
is in the direction of the variables, it means that the group has a higher-
than-average value for that specific variable; when it is in the opposite 
direction of the vector, the value is lower than average. This method has 
been explained in detail elsewhere (34,35,37). SPSS version 20 (IBM 
Corporation, USA) and MATLAB R2011a were used for the analysis.

RESULTS
HADS scores were available for 80 patients (36 men, 44 women). Data 
for all outcomes available in this group of 80 patients were analyzed.  

Table 1 summarizes the characteristics of the patients in the study. 
With patients grouped according to their scores on the anxiety sub-
scale, 43 (54%) were classified as having no anxiety, 21 (26%) were 
classified as having probable anxiety and 16 (20%) were classified as 
having the presence of anxiety. With patients grouped according to 
their scores on the depression subscale, using the same threshold for 
group classification, 43 (54%) were classified as no depression, 17 (21%) 
as probable depression and 20 (25%) as the presence of depression. 
Six patients (7%) were classified as showing presence of anxiety and 
depression. Table 2 shows the characteristics of the patients according to 
MRC and 6MWD data, and CRQ and HADS subscales.

Associations between the scores for the anxiety and depression 
subscales (HADS) and the CRQ domains, MRC and 6MWD are 
shown in Table 3. A moderate relationship was demonstrated between 
the	 anxiety	 subscale	 of	 the	HADS	 and	 both	CRQ-emo	 (r=−0.519;	
P<0.01)	and	CRQ-mas	(r=−0.553;	P<0.01).		

The categorical regression analysis showed that 53% of the variance 
of anxiety was explained by the model that included all the dependent 
variables. Table 4 summarizes the standardized regression coefficients for 
the transformed predictors for both anxiety and depression. The largest 
coefficient	 occurred	 for	CRQ-mas	with	 the	 anxiety	 subscale	 (−0.725;	
P=0.019). To interpret the contribution of CRQ-mas to the dependent 
variable anxiety subscale of the HADS, the partial correlation coeffi-
cient, which removed the linear effects of other predictors from both the 
predictor variable of interest and the response, was obtained. CRQ-mas 
explained 40% of the total variation in anxiety. The categorical regres-
sion for patients grouped according to their scores on the depression 
subscale of the HADS showed that only 43% of the variance of depres-
sion was explained by the regression on the predictors. The largest 
coefficient was found for the CRQ-mas domain; however, it was not 
statistically significant (P=0.650). None of the coefficients for depres-
sion were significant. Therefore, no further analysis was conducted.

Categorical PCA resulted in two components, PC1 (45.0%) and 
PC2 (20.3%), totaling 65.3% of the data variance explained. In the 
present study, PC1 captured the domains of the CRQ. Figure 1 displays 
the PCA biplot for anxiety, with the x-axis represented by PC1 and the 

y-axis by PC2. Maximum variance (reflected as the corresponding val-
ues on the x-axis or y-axis) was attributed to the variables CRQ-mas for 
PC1 and MRC for PC2. The CRQ domains contributed to the structure 
of PC1 (more ‘parallel’ with PC1 than PC2 axis) and the functional 
measures, MRC and 6MWD, contributed to the structure of PC2 (more 
‘parallel’ with PC2 than PC1 axis). The variables MRC and 6MWD are 
opposite in behaviour and highly negatively correlated. On the other 
hand, the CRQ domains are highly positively correlated, principally 
CRQ-mas and CRQ-dys (ie, small angle between the vectors).  

The average position of the groups in the PCA biplot is shown with 
a square, triangle and circle representing the groups with no anxiety, 
probable anxiety and presence of anxiety, respectively (Figure 1).  The 
projection of the no anxiety group is on the highest values of the CRQ 
domains and is close to the vertices of the variables MRC and 6MWD. 
Therefore, the group without anxiety shows high values for the CRQ 
domains and average values for the functional measures.  The projec-
tions of the groups with probable anxiety and presence of anxiety are on 
the lower values of the CRQ domains (or on the left side of the vertices) 
demonstrating that probability and presence of anxiety reflect lower 
HRQoL measures compared with those without anxiety. 

In Figure 1, the dashed line for the CRQ-mas vector was extended 
(dashed line was omitted from other variables for clarity purposes) to 
demonstrate the projection of the groups with probable and presence 
of anxiety on the CRQ-mas domain. The highest distance between 
the projections of the groups is along the domain of CRQ-mas; there-
fore, CRQ-mas was important in separating the no anxiety group from 
the other two groups. 

Figure 2 shows the PCA biplot for depression with a similar pattern 
as described for anxiety, except in relation to group separation. The 

Table 1
Patient characteristics
Characteristic Mean ± SD
Age, years 69±10
Body mass index, kg/m2 27±8
Forced expiratory volume in 1 s, % predicted 46±21
Forced vital capacity, % predicted 78±23
DLCO, % predicted 49±22
Functional residual capacity, % predicted 141±54

DLCO Single breath diffusing capacity of the lung for carbon monoxide

Table 2
Dyspnea, functional exercise capacity, health-related quality 
of life, and anxiety and depression in the study patients
Variable Mean ± SD (range)
Medical Research Council dyspnea scale 4±1 (1–5)
6 min walk distance, m 298±105 (52–518)
Chronic Respiratory Disease Questionnaire
   Dyspnea 3±1 (1–6)
   Fatigue 3±1 (1–7)
   Emotional function 3±1 (2–7)
   Mastery 4±1 (1–7)
   Total 15±4 (7–23)
Hospital Anxiety and Depression Scale
   Anxiety subscale 3* (0–19)
   Depression subscale 5* (0–16)

*Mode

Table 3
Spearman correlation coefficients between anxiety and 
depression subscale scores with clinical outcome measures
HaDS subscale Outcome measure R P
Anxiety CRQ Dyspnea −0.215 0.074

CRQ Fatigue −0.366 0.002*
CRQ Emotional function −0.519 0.001*
CRQ Mastery −0.553 0.001*
MRC 0.148 0.242
6 min walk distance −0.235 0.037

Depression CRQ Dyspnea −0.047 0.701
CRQ Fatigue −0.382 0.001*
CRQ Emotional function −0.356 0.003*
CRQ Mastery −0.263 0.029*
MRC 0.167 0.189
6 min walk distance −0.189 0.095

*P<0.05. HADS Hospital Anxiety and Depression scale; CRQ Chronic Respiratory 
Disease Questionnaire; MRC Medical Research Council dyspnea scale
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interpretation of the biplot shows that none of the variables could separ-
ate the groups, or the distance between the projection of the groups 
along the domains were similar. None of the variables appeared to be 
more important for discriminating these groups. The regression analysis 
failed to demonstrate any variable importance, supporting this finding.

DISCUSSION
The main finding of the present study was that measures of HRQoL 
may be able to distinguish COPD patients who experience feelings of 
anxiety from those who do not. This finding will need to be confirmed 
prospectively. Specifically, a moderate yet significant correlation was 
observed between CRQ domains emotional function and mastery, 
and the anxiety subscale of the HADS, suggesting that patients with 
a low score in those domains (indicating worse health status) are 
more likely to experience symptoms of anxiety. On the other hand, 
taking into account that there was no significant relationship 
between HRQoL and the HADS depression subscale, it was not pos-
sible to distinguish patients with depression from those without 
depression using HRQoL measures.

The aim of the present study was to investigate the relationship 
between clinical measures regularly used in patients with COPD, 
enrolled in a PR, and measurements of depression and anxiety not com-
monly included as part of patient assessment. The present study was the 
first to apply PCA biplot to understand these relationships. The PCA 
biplot provided graphic approximation of the data sets and insight into 

relationships, trends and clusters among the variables and groups. This 
information extends what can be extracted by simple correlation. 

Almost 40% of the symptoms of anxiety were accounted for by the 
CRQ-mas domain. It should be emphasized that this was the variable that 
best separated the no anxiety group from those with symptoms of anxiety, 
and is consistent with patients having a greater sense of mastery over their 
functioning also being less anxious. Individuals with low mastery scores 
may be especially targeted for more a formal assessment of anxiety. 

There was no relationship between the CRQ and the HADS 
depression subscale, either by regression or by correlation analysis. 
This observation supports the report by Puhan et al (21), who did not 
identify any association between the CRQ and the depression subscale 
of the HADS in a sample of 88 patients with moderate to severe 
COPD. Therefore, clinicians cannot rely on the CRQ to identify 
patients who experience symptoms of depression (38). The PCA bip-
lot findings further support the lack of association between the HADS 
depression subscale and HRQoL. Moreover, it can be hypothesized 
that the fact the studied population was involved in a PR may reflect 
a higher level of physical activity and lower presence of depression.

In individuals with COPD, it is possible that the presence of anx-
iety reflects anticipation of situations that may cause shortness of 
breath (38). On the other hand, depression may be related, at least in 
part, to a change of mood, irritability, disturbances in sleep and appe-
tite (39). Therefore, it appears reasonable that CRQ-mas, which 
reflects the patients’ confidence and control over the symptoms of the 
disease, may be more closely associated with an acute state, such as 
anxiety, than to depression.

Our results suggest a lack of a relationship between feelings of anx-
iety and depression and functional measures, a finding supported by 
Janssen et al (20). In contrast, Giardino et al (40) found that anxiety 
was associated with 6MWD in patients with moderate to severe 
emphysema. There is a need for further research to elucidate the rela-
tionship between anxiety and depression using functional measures. 

Figure 1) Principal component analysis biplot of the predictor variables and 
the average score of the groups for anxiety. The x-axis is represented by PC1 
and the y-axis by PC2. The origin of the vectors indicates an average score for 
all variables. The vectors lines have a maximum length of 1 unit; the figure 
has been multiplied by a scale factor to enhance the image. A long solid line 
corresponds to a variable well represented in the dimensions. The angle 
between the vectors represents the correlation between the variables (ie, small 
angle implies a high correlation). The projection of each symbol on the vector 
line approximates the value of that variable for the symbol. All variables’ vec-
tors were scaled by a constant factor such that the distances between groups 
and the vector lengths are on the same scale. 6MWD 6 min walk distance; 
CRQ Chronic Respiratory Disease Questionnaire; CRQ-dys CRQ Dyspnea; 
CRQ-emo CRQ Emotional function; CRQ-fat CRQ Fatigue; CRQ-mas 
CRQ Mastery; MRC Medical Research Council dyspnea scale

Figure 2) Principal component analysis biplot of the predictor variables and 
the average score of the groups for depression. 6MWD 6 min walk distance; 
CRQ Chronic Respiratory Disease Questionnaire; CRQ-dys CRQ 
Dyspnea; CRQ-emo CRQ Emotional; CRQ-fat CRQ Fatigue; CRQ-mas 
CRQ Mastery; MRC Medical Research Council dyspnea Scale. For details, 
see Figure 1 caption
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Table 4
Standardized coefficients of the predictors for the conditions anxiety and depression

Variable
anxiety Depression

b Se F P b Se F P
CRQ Dyspnea 0.007 0.601 0.000 0.991 0.290 0.612 0.224 0.800
CRQ Fatigue 0.730 0.818 0.796 0.622 –0.446 0.743 0.361 0.871
CRQ Emotion –0.541 0.741 0.533 0.779 –0.450 0.593 0.576 0.770
CRQ Mastery –0.725 0.417 3.022 0.019* 0.487 0.650 0.561 0.729
MRC –0.487 0.502 0.942 0.400 0.158 0.425 0.138 0.936
6 min walk distance 0.005 0.277 0.000 0.985 –0.129 0.332 0.151 0.700

*Statistically significant (P<0.05). CRQ Chronic Respiratory Disease Questionnaire; MRC Medical Research Council dyspnea scale; SE Standard error
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The present study had limitations, the first of which was the rela-
tively small sample size. Moreover, the use of a convenience sample and 
missing data from the records must be also considered. All subjects were 
enrolled in PR, which may reflect a higher level of physical activity and 
lower presence of depression. Therefore, the results cannot be general-
ized to all patients with COPD. It was also not possible to evaluate the 
effect of sex and impact of comorbidities such as sleep apnea. 

CONCLUSION
Our results showed that the CRQ-mas domain may identify symptoms of 
anxiety in patients with COPD. Although the relationship is insuffi-
ciently robust for this domain to be a surrogate measure, clinicians should 
consider more detailed assessment of anxiety in patients with COPD who 
show low CRQ-mas scores. The relationship is, nevertheless, valuable 
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given the frequency with which the CRQ is used to assess patients with 
COPD. Considering that none of the CRQ domains were able to dis-
criminate the three groups of depression (no depression, probable and 
presence), specific validated tools to symptoms of depression should be 
used. Future studies assessing a large number of patients could be helpful.

AUTHOR CONTRIBUTIONS: Study concept and design: DB, KH; 
Data acquisition, analysis or interpretation of data: MT, IA, LB, CD, ML, 
VFP, RK, DB; Drafting the manuscript, revising it critically and approval of 
the submitted version: VFP, RK, KH, RG, DB.

DISCLOSURES: The authors have no financial disclosures or conflicts 
of interest to declare.


