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Background: Cough and sputum production are frequent in chronic obstructive pulmonary 

disease (COPD). The objective of this study was to examine the relationship between cough 

and sputum production and health-related quality of life in COPD.

Methods: A cross-sectional study was conducted in the French Initiatives COPD cohort and 

assessed cough and sputum production within the past 7 days using the cough and sputum 

assessment questionnaire (CASA-Q), health-related quality of life, spirometry, smoking status, 

dyspnea, exacerbations, anxiety and depression, and comorbidities.

Results: One hundred and seventy-eight stable COPD patients were included (age, 62 

[56–69] years, 128 male, forced expiratory volume in 1 second [FEV
1
]: 57 [37–72] % predicted) 

(median [Q1–Q3]). In univariate analyses, health-related quality of life (Saint George’s respi-

ratory questionnaire total score) was associated with each CASA-Q domain and with chronic 

bronchitis, exacerbations, dyspnea, FEV
1
, depression, and anxiety. All four domains introduced 

separately were independently associated with health-related quality of life. When introduced 

together in multivariate analyses, only the cough impact domain remained independently associ-

ated with health-related quality of life (R2=0.60). With chronic bronchitis (standard definition) 

instead of the CASA-Q, the R2 was lower (R2=0.54).

Conclusion: This study provides evidence that current cough in the previous 7 days is an 

important determinant of health-related quality of life impairment in stable COPD patients.

Keywords: signs and symptoms, respiratory, sputum, questionnaires, dyspnea, multivariate 

analysis

Introduction
Cough and sputum production are frequent symptoms in chronic obstructive pulmonary 

disease (COPD) patients. The prevalence of chronic cough and sputum production 

varies from 14% to 74% in COPD patients, depending on the definitions used for chronic 

bronchitis, the case report forms, and the characteristics of the patients.1–6 Chronic cough 

and sputum production, usually defined using the classic definition of “chronic bronchi-

tis” (cough and sputum production for at least 3 months of two consecutive years), are 

associated with a higher risk of exacerbation and hospitalization,1,3,4,7,8 faster lung func-

tion decline,9,10 mortality,8,11–14 and health-related quality of life (HRQoL) impairment.2,4 

Current smoking is the main risk factor for chronic bronchitis in COPD.15 Occupational 

and domestic exposures to gases, fumes, and dusts are also associated with a higher 

prevalence of chronic bronchitis in COPD patients.16–18

Until recently, despite the high prevalence of cough and sputum production in 

COPD and their association with the key features of COPD, these symptoms have been 

overlooked in clinical research on COPD, which likely relates to the lack of effective 

dedicated therapeutic agent. The natural history of chronic bronchitis in COPD is 
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not clearly understood, and there is a lack of dedicated and 

objective tools for assessing the symptoms of cough and 

sputum production in COPD. Dedicated questionnaires have 

been designed, but their utility and relationship with other 

COPD outcomes have not been investigated intensively.

The present cross-sectional study was conducted in a 

subsample of the French Initiatives COPD cohort, a cohort 

of stable COPD patients. Cough and sputum production 

within the past 7 days were assessed using the cough and 

sputum assessment questionnaire (CASA-Q), which contains 

four domain scores, assessing the symptoms and impact of 

cough and sputum. This dedicated questionnaire allows a 

better characterization and quantification of the symptoms 

of cough and sputum than the classic definition of “chronic 

bronchitis”. HRQoL was assessed using the Saint George’s 

Respiratory Questionnaire (SGRQ). The objective of this 

study was to test the hypothesis that current cough and 

sputum production in the previous 7 days assessed by a 

dedicated questionnaire, the CASA-Q, are associated with 

HRQoL impairment in COPD.

Methods
Study design
This cross-sectional multicenter study was conducted in 

a subsample of the observational French Initiatives bron-

chopneumopathie chronique obstructive cohort including 

18 French university hospitals.1 The relationships between 

cough and sputum assessed by the CASA-Q and the HRQoL 

were assessed using univariate and multivariate analyses.

Patient selection
The inclusion criteria were as follows: a diagnosis of COPD 

defined as a postbronchodilator forced expiratory volume in  

1 second (FEV
1
)/forced vital capacity ,0.7 measured in 

stable condition with no history of exacerbation within the 

four previous weeks. The exclusion criterion was a pre-

dominant diagnosis of asthma, bronchiectasis, or any other 

significant respiratory disease.

The study was approved by the ethics committee of 

Versailles, France (number: 04-479) for the protection of 

human beings involved in biomedical research. An informed 

written consent was obtained from each subject.

Data collection
Data collection has been extensively described previously.1 

A standardized questionnaire was used to collect demographic 

data (age, sex, body mass index [BMI]), smoking history (cur-

rent status and cumulative smoking), comorbidities, symptoms 

of dyspnea using the modified Medical Research Council 

(mMRC) scale, symptoms of chronic bronchitis defined as 

daily cough and sputum production for at least 3 months 

per year during the past 2 years, hospital anxiety and depres-

sion scale, and the number of exacerbations in the previous 

year. HRQoL was assessed using the SGRQ. Pulmonary 

function tests were performed according to American Thoracic 

Society/European Respiratory Society standards.19,20

Cough and sputum assessment 
questionnaire
CASA-Q was added to the standardized questionnaires in 

the Initiatives BPCO cohort for the purpose of this study. 

This questionnaire has been described in detail elsewhere.21,22 

Briefly, the CASA-Q is a self-administered questionnaire that 

assesses cough and sputum based on their frequency, severity, 

and impact on daily activities in the previous 7 days. The 

CASA-Q contains four domains: cough symptoms, cough 

impact, sputum symptoms, and sputum impact. Each domain 

contains three to eight items, each of which is answered in 

five categories from “never” to “always” for frequency and 

from “not at all” to “a lot/extremely” for intensity. For each 

domain, the items are summed and rescaled to obtain a score 

ranging from 0 to 100, with higher scores associated with 

fewer symptoms or less impact. The validated French transla-

tion of the CASA-Q was used in this study and is presented 

in the US English version in Table S1.21,22

Statistical analysis
Quantitative variables are expressed as median and quartiles 

and/or number and percentages. Univariate analyses were 

performed to determine the relationship between SGRQ 

total score and the following variables: age, sex, smoking 

status, cumulative smoking, BMI, FEV
1
% predicted, dyspnea 

mMRC grade, number of exacerbations in the previous year, 

hospital anxiety and depression scale (cutoff $10), cardio-

vascular comorbidities, chronic bronchitis, and CASA-Q 

domains. Multivariate models were built to assess the 

contribution of CASA-Q domains to quality of life impair-

ment. Patients with complete data on the CASA-Q and the 

variables identified as being associated with the total SGRQ 

score in univariate analyses were included in the multivariate 

analyses. The first model was built with SGRQ total score as 

the explained variable and only the four CASA-Q domains 

as the possible explanatory variables (ie, no other variable 

was introduced in the model) (model 1). All other models 

also included all the variables tested with the SGRQ total 

score in univariate analysis as covariates (P,0.35). In the 
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first of these models, all CASA-Q domains were introduced 

(model 2). In a following series of four models, each domain 

was introduced separately (one model for each domain) 

(models 3–6). Finally, a model was built without any 

CASA-Q domain, but with chronic bronchitis following its 

standard definition (model 7).

Results
Patient characteristics and CASA-Q 
results
Overall, 178 patients recruited in the Initiatives BPCO cohort 

were assessed for cough and sputum production using the 

CASA-Q. Clinical characteristics of the patients are pre-

sented in Table 1.

The median values for the four domains of the CASA-Q 

assessing cough and sputum in the previous 7 days were 

70.8 (50.0–91.7) for cough symptoms, 84.4 (59.4–100.0) 

for cough impact, 66.7 (41.7–88.1) for sputum symptoms, 

and 87.5 (66.7–100.0) for sputum impact. Chronic bronchitis 

defined as daily cough and sputum production for at least 

3 months each year during the past 2 years was found in 

69% of the patients. Each score of the four domains of the 

CASA-Q was significantly lower with the presence of chronic 

bronchitis (P,0.0001), indicating more cough and sputum 

symptoms or impact when chronic bronchitis, based on the 

usual definition, was present (Figure 1).

Variables associated with the SGRQ total 
score in univariate analyses
Univariate analyses demonstrated that each CASA-Q domain 

score was associated with the total SGRQ score: cough 

symptoms (R=-0.391, P,0.0001), cough impact (R=-0.586, 

P,0.0001), sputum symptoms (R=-0.263, P,0.0005), and 

sputum impact (R=-0.481, P,0.0001). No significant asso-

ciation was found between the total SGRQ score and age, sex, 

BMI, smoking status, cumulative smoking, and cardiovascular 

comorbidities. Conversely, the total SGRQ score was associ-

ated with chronic bronchitis, number of exacerbations in the 

previous year, mMRC dyspnea grade, FEV
1
% predicted, and 

the hospital anxiety and depression subscales (Table 2).

Independent contribution of cough and 
sputum production to quality of life 
impairment
One hundred and forty-eight COPD patients with insightful 

data on the CASA-Q and the variables identified as associated 

with the total SGRQ score in univariate analyses were 

Table 1 Clinical characteristics of the population (N=178)

Variables Missing data, n Median (Q1–Q3)  
or n (%)

Age, years 0 62 (56–69)
Male 0 128 (72)
Smoking, pack-year 2 36 (24–53)
Current smokers 2 63 (36)
Body mass index 0 25 (22–29) 
Chronic bronchitis 8 123 (69)
Exacerbations in previous year 1

0 61 (34)
1 51 (29)
.2 65 (37)

Congestive heart failure and 
coronary artery disease

0 41 (23)

mMRC dyspnea scale 4
0 19 (11)
1 69 (40)
2 44 (25)
3 37 (21)
4 5 (3)

FEV1 0 57 (37–72)
Anxiety HADS $10 6 49 (28)
Depression HADS $10 5 29 (16)
SGRQ total score 0 44 (29–57) 
CASA-Q score

Cough symptoms 0 70.8 (50.0–91.7)
Cough impact 1 84.4 (59.4–100.0)
Sputum symptoms 5 66.7 (41.7–88.1)
Sputum impact 6 87.5 (66.7–100.0)

Note: Data are presented as median (Q1–Q3) or number (n) and percentage (%).
Abbreviations: CASA-Q, cough and sputum assessment questionnaire; 
FEV1, forced expiratory volume in 1 second; HADS, Hospital Anxiety Depression 
Scale with higher scores indicating more severe symptoms; mMRC, modified 
Medical Research Council dyspnea score from 0 to 4 with higher score indicating 
more severe dyspnea; SGRQ, Saint George’s Respiratory Questionnaire ranging 
from 0 to 100 with lower score indicating more severe health-related quality of 
life impairment.

Figure 1 CASA-Q scores for each domain and chronic bronchitis.
Notes: The CASA-Q assessed symptoms and impact in the previous 7 days. 
Chronic bronchitis was defined as daily cough and sputum production for at least 
3 months each year during the past 2 years. All four CASA-Q domains (cough 
symptoms, cough impact, sputum symptoms, and sputum impact) were lower when 
chronic bronchitis was present (*P,0.0001), indicating more cough and sputum 
symptoms or impact.
Abbreviation: CASA-Q, cough and sputum assessment questionnaire.
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included in the multivariate analyses (Table 3). There were 

no statistically significant differences between the clinical 

characteristics of the 148 patients included in the multivariate 

analyses and the 30 patients not included because of incom-

plete data. When all the CASA-Q domains were considered 

without other variables, both the cough symptoms and cough 

impact scores were statistically associated with the total 

SGRQ score (model 1). Multivariate analyses including all 

CASA-Q domains, and FEV
1
% predicted, mMRC dyspnea 

grade, hospital anxiety and depression scale, cardiovascular 

comorbidities, and the number of exacerbations in the 

previous year as covariates retained the cough impact domain 

as the sole CASA-Q domain independently associated with 

SGRQ total score in the final model (model 2). When all the 

CASA-Q domains were introduced separately, they were 

all retained as independently associated with SGRQ total 

score in their specific models (models 3–6). When chronic 

bronchitis was introduced instead of CASA-Q domains, it 

was also independently associated with SGRQ total score, 

but the variance explained was lower than in the model with 

the CASA-Q cough impact domain (model 7).

Discussion
This multicenter cross-sectional study demonstrates that 

current cough, assessed by the dedicated CASA-Q question-

naire in the 7 previous days, is independently associated 

with HRQoL impairment in COPD. Importantly, the cough 

impact domain of the CASA-Q was a stronger determinant 

of HRQoL impairment than chronic bronchitis, indicating 

that current cough, rather than current sputum production 

or chronic cough and sputum production, is responsible for 

reduced HRQoL in COPD patients.

We used the dedicated CASA-Q questionnaire to examine 

the contribution of current cough and sputum production to 

HRQoL impairment in COPD patients. A recent study in 

a large population of 4,513 subjects from the COPDGene 

cohort demonstrated that adding answers to the questions 

about cough and sputum from the SGRQ to the usual defini-

tion of chronic bronchitis allowed identifying more patients 

with similar phenotypes associated with poorer outcomes.23 

Our study concurs with the study by Kim et al in establishing 

new ways of assessing cough and sputum production and 

their contribution to important outcomes in COPD patients. 

Dedicated questionnaires (eg, the CASA-Q questionnaire) 

Table 2 Associations between the total SGRQ score and other 
characteristics of patients in univariate analyses

Variables R P-value

Age -0.02 0.7876
Sex 0.7049
Smoking, current 0.8014
Body mass index -0.003 0.9586
Chronic bronchitis -0.41 0.0002
Exacerbations (previous year) 0.391 ,0.0001
Cardiovascular comorbidity 0.3377
mMRC dyspnea scale 0.602 ,0.0001
FEV1 -0.372 ,0.0001
Anxiety HADS $10 0.0001
Depression HADS $10 0.0002
CASA-Q score

Cough symptoms -0.391 ,0.0001
Cough impact -0.586 ,0.0001
Sputum symptoms -0.263 0.0005
Sputum impact -0.481 ,0.0001

Abbreviations: CASA-Q, cough and sputum assessment questionnaire; 
FEV1, forced expiratory volume in 1 second; HADS, Hospital Anxiety Depression 
Scale with higher scores indicating more severe symptoms; mMRC, modified 
Medical Research Council dyspnea score from 0 to 4 with higher score indicating 
more severe dyspnea; SGRQ, Saint George’s Respiratory Questionnaire ranging 
from 0 to 100 with lower score indicating more severe health-related quality of 
life impairment.

Table 3 Relationships between the SGRQ total score, and CASA-Q domain scores and clinical variables in multivariate analyses

Candidate variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

CASA-Q cough impact ,0.0001 ,0.0001 ,0.0001
CASA-Q cough symptoms 0.0435 NS 0.00012
CASA-Q sputum impact 0.0581 NS ,0.0001
CASA-Q sputum symptoms NS NS 0.0020
FEV1, % 0.0058 0.0024 0.00019 0.0072 0.0068 0.0042
mMRC dyspnea scale ,0.0001 ,0.0001 ,0.0001 ,0.0001 ,0.0001 ,0.0001
Exacerbations 0.0334 0.0266 0.0028 0.0320 0.0046 0.0037
Depression 0.0558 0.0229 0.0037 0.0338 0.0080 0.0017
Anxiety 0.0889 0.0995 0.0331 0.0542 0.0169 0.0090
Cardiovascular comorbidities 0.0072 0.00043 0.0019 0.0167 0.0101 0.0068
Chronic bronchitis 0.0498
R2 0.38 0.60 0.62 0.56 0.58 0.54 0.54

Abbreviations: CASA-Q, cough and sputum assessment questionnaire; FEV1, forced expiratory volume in 1 second; mMRC, modified Medical Research Council dyspnea 
score from 0 to 4 with higher score indicating more severe dyspnea; NS, not significant; SGRQ, Saint George’s Respiratory Questionnaire ranging from 0 to 100 with lower 
score indicating more severe health-related quality of life impairment.
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and/or cough monitors15 could represent useful tools for 

assessing these symptoms and their contribution to patient-

reported outcomes in clinical trials and real life.

In the present study, the CASA-Q scores of each domain 

demonstrated significant association with HRQoL impair-

ment. The correlation coefficients were relatively weak in 

univariate analyses, except for the cough impact domain 

which exhibited a stronger correlation coefficient. Interest-

ingly, there was a large variability of the CASA-Q scores 

of each domain, even when chronic bronchitis was present. 

Chronic cough is often assessed by simple questions on daily 

or usual cough and sputum production, eventually completed 

by data related to chronology parameters such as date of 

onset and duration (at least 3 months each year during the 

past 2 years). In the present study, each domain score of 

the CASA-Q was strongly lower when chronic bronchitis 

was present, but multivariate analyses demonstrated that 

the association of HRQoL impairment was greater with the 

cough impact domain score than with the usual definition of 

chronic bronchitis. These results demonstrate that a dedicated 

questionnaire assessing cough in the previous 7 days is more 

accurate to identify cough-associated HRQoL impairment in 

COPD than the usual definition of chronic bronchitis assess-

ing cough and sputum production during the past 2 years.

The CASA-Q targets cough and sputum by an original 

approach assessing both the symptoms and impacts in daily 

activities within the last 7 days.21 A study assessing the evolu-

tion of the CASA-Q domains’ scores during and after COPD 

exacerbation demonstrated the responsiveness of the CASA-Q 

to clinical recovery after COPD exacerbation,22 suggesting 

its usefulness for monitoring cough and sputum production 

symptoms and their impacts in longitudinal studies. Interest-

ingly, the feasibility of using the CASA-Q for assessing cough 

and sputum was also demonstrated in idiopathic pulmonary 

fibrosis.24 Our study confirmed this feasibility in a large group 

of COPD subjects included in a multicenter cohort. It should 

be pointed out that the diagnosis of COPD in the Initiative 

BPCO cohort is secured on international criteria using a 

standard definition of COPD and standardized questionnaires, 

allowing the collection of prospective data on demographics, 

symptoms, smoking history, and comorbidities.1

One strength of this study is the strategy of multivariate 

analyses including data on all domains of the CASA-Q 

together with the major factors associated with poor outcomes 

in COPD, allowing to thoroughly characterize the contribution 

of cough to HRQoL impairment. When all variables were 

considered in the multivariate analyses, the CASA-Q cough 

impact score was found to be significantly associated with 

HRQoL impairment, compared to dyspnea assessed by the 

mMRC scale. The other variables significantly associated in 

the multivariate analyses were FEV
1
, exacerbations, depres-

sion, anxiety, and cardiovascular comorbidities. It should 

be noted that the R2 values of the different models of the 

multivariate analyses were not much different (0.54–0.62), 

indicating that each CASA-Q domain score remained perti-

nent for its association with HRQoL impairment. These results 

suggest that assessing cough is as important as assessing other 

key elements associated with poor outcomes and used to guide 

therapeutic choices in COPD, such as dyspnea, FEV
1
, and 

exacerbations. Accordingly, the CASA-Q could be of great 

interest to efficiently assess cough and sputum in COPD for 

better characterization of COPD phenotypes and to assess the 

response to innovative treatments in clinical trials.

Limitations
One limitation is the cross-sectional nature of the study, which 

prevents from linking CASA-Q data with longitudinally col-

lected outcomes. The sample size is also a potential limitation; 

indeed, the generalizability of these results should be tested 

in larger populations. The 7-day period assessed with the 

CASA-Q does not provide information regarding the impact 

of cough and sputum symptoms on HRQoL in a shorter or 

longer than 7-day period. It would be interesting to investigate 

the relationships between the CASA-Q scores and the COPD 

assessment test questionnaire that includes eight items with 

two items assessing cough and sputum production and which 

is used in routine clinical practice. It could be argued that cough 

and sputum production are likely to relate to HRQoL as mea-

sured by the SGRQ, since this questionnaire actually comprises 

questions on cough and sputum production. However, there are 

only two questions on these symptoms in the SGRQ; so, their 

contribution to the total score is minimal. In addition, a sensitiv-

ity analysis was performed to assess the relationship between 

the CASA-Q and the total score of the SGRQ calculated after 

removing the two questions on cough and sputum production; 

identical results were found (data not shown).

Conclusion
This study provides evidence that current cough in the previ-

ous 7 days is an important determinant of HRQoL impairment 

in stable COPD patients and suggests that the dedicated ques-

tionnaire CASA-Q is an interesting tool to monitor cough 

and sputum production in COPD clinical trials.
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Table S1 Cough and sputum assessment questionnaire (CASA-Q)

Question

Over the last 7 days:
	1.	H ow much did you cough when you woke up in the morning?
	2.	H ow often did you cough during the day?
	3.	H ow often did you have coughing bouts?
	4.	H ow often were you tired after coughing?
	5.	H ow often did coughing make you short of breath?
	6.	H ow annoyed were you by your cough?
	7.	H ow often did you avoid going to public places because of your cough (eg, movie theaters, restaurants, etc)?
	8.	H ow often were your usual activities interrupted by your cough (eg, driving, hobbies, working around the house)?
	9.	H ow often did your cough interrupt your conversations with others (eg, phone conversations and face-to-face)?
	10.	How often did your cough wake you up, prevent you from falling asleep or falling back to sleep?
	11.	How often were you uncomfortable about bothering other people while coughing?
	12.	How thick was your phlegm?
	13.	How often did you bring up phlegm?
	14.	How often did your phlegm make it difficult for you to breathe?
	15.	How difficult was it for you to bring up phlegm?
	16.	How often did you feel uncomfortable about bothering other people while bringing up phlegm?
	17.	How annoyed were you by your phlegm?
	18.	How often did your phlegm interfere with your ability to speak?
	19.	How often did your phlegm prevent you from going to public places (eg, movie theaters, restaurants, etc)?
	20.	How often did you have to interrupt your usual activities to get rid of your phlegm (eg, driving, hobbies, working around the house)?

Note: Each item is answered ranging from “never” to “always” or from “not at all” to “a lot/extremely”, as applicable; each type is answered using five categories.

http://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 4: 
	Nimber of times reviewed 2: 


