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Background: The COPD Assessment Test (CAT) has been recently developed to quantify 

COPD impact in routine practice. However, no relationship with other measures in the Global 

Initiative for Obstructive Lung Disease (GOLD) strategy has been evaluated. The present study 

aimed to evaluate the relationship of the CAT with other GOLD multidimensional axes, patient 

types, and the number of comorbidities.

Methods: This was a cross-sectional analysis of the Clinical presentation, diagnosis, and course 

of chronic obstructive pulmonary disease (On-Sint) study. The CAT score was administered to 

all participants at the inclusion visit. A GOLD 2011 strategy consisting of modified Medical 

Research Council scale (MRC) scores was devised to study the relationship between the CAT, 

and GOLD 2011 axes and patient types. The relationship with comorbidities was assessed using 

the Charlson comorbidity index, grouped as zero, one to two, and three or more.

Results: The CAT questionnaire was completed by 1,212 patients with COPD. The CAT main-

tained a relationship with all the three axes, with a ceiling effect for dyspnea and no distinction 

between mild and moderate functional impairment. The CAT score increased across GOLD 

2011 patient types A–D, with similar scores for types B and C. Within each GOLD 2011 patient 

type, there was a considerably wide distribution of CAT values.

Conclusion: Our study indicates a correlation between CAT and the GOLD 2011 classification 

axes as well as the number of comorbidities. The CAT score can help clinicians, as a comple-

mentary tool to evaluate patients with COPD within the different GOLD patient types.

Keywords: chronic obstructive pulmonary diseases, multidimensional evaluation, 

comorbidities

Introduction
COPD is a complex heterogeneous disease where several key factors, including systemic 

effects and comorbidities, interplay to influence the clinical presentation.1 Owing to this, 

old one-dimensional schemes based on single measurements of lung function impairment, 

ie, forced expiratory volume in 1 second (FEV
1
), have been abandoned. Accordingly, new 

multidimensional evaluation proposals have been developed in the context of patient-

centered medicine.2 In this regard, the most widely accepted proposal is the diagnostic 

approach proposed by the Global Initiative for Obstructive Lung Disease (GOLD) 2011, 

which proposes a three axes scheme, including lung function, exacerbations, and chronic 

symptoms.3 As a part of this multidimensional assessment, the estimation of health status 

has become one of the pillars of the multidimensional evaluation, providing information 

about other patient aspects not measured by other available and objective tools, which 

may complement the clinical information from the patient’s perspective.4

The COPD Assessment Test (CAT) is a recently developed questionnaire to quan-

tify the impact of COPD on a patient’s life and how this changes over time.5 Despite 
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its short life, this instrument has been validated in several 

different scenarios, including stable disease,6 exacerbations,7 

association with certain comorbidities,8 and after interven-

tions, such as pulmonary rehabilitation.9 Thus, the CAT has 

become one of the main instruments in the evaluation of 

health status in COPD. Consequently, it has been incorpo-

rated into the GOLD strategy.3

However, despite these insightful developments, several 

issues still require attention in order to fully understand the 

applicability of CAT in COPD. The CAT and modified Medi-

cal Research Council scale (MRC)10 scores have both been 

described to reflect disease status and are used equivalently 

in the GOLD strategy. However, there is a lack of agree-

ment between these scores, and the evaluation of a particular 

patient may vary depending on the score and the threshold 

values used.11 In addition, there is a considerable variability 

of the CAT scores among the different GOLD patient types, 

which has not been fully described. However, by showing the 

distribution of the CAT values in the different GOLD patient 

types, more comprehensive information about the potential 

contribution of the CAT score in the multidimensional evalu-

ation of COPD can be analyzed. Finally, although a close 

relationship has been described for CAT and comorbidities,8 

the relationship between the CAT score and the number of 

comorbidities is controversial.12

The Clinical presentation, diagnosis, and course of chronic 

obstructive pulmonary disease (On-Sint) study was an obser-

vational, nationwide, real-life, study performed in Spain 

between 2011 and 2013, which aimed at evaluating clinical 

conditions upon diagnosis of COPD and their influence on the 

progression of the disease.13 The present study was a cross-

sectional analysis of the inclusion visit of the On-Sint cohort 

and aimed to describe the variability of the CAT values within 

each GOLD patient type, to evaluate the relationship of the 

CAT with other GOLD multidimensional axes, and to study 

its relationship with the number of comorbidities.

Methods
The On-Sint study was an observational, nationwide, real-life 

cohort study, in which patients diagnosed with COPD were 

recruited between December 2011 and April 2013 by primary 

care (PC) and secondary care (SC) physicians. The methodol-

ogy has been reported previously.13 Briefly, the study recruited 

consecutive patients aged 40 years who were smokers or 

ex-smokers with a history of 10 pack-years; diagnosed with 

COPD as reported in their medical records; with a complete 

clinical history of respiratory symptoms; able to complete 

the CAT questionnaire, and who gave their written informed 

consent were selected to participate in the study. Ethical 

approval was granted by the Institutional Review Board from 

Servicio Gallego de Salud (registry number 2011/359). In 

order to record real-life clinical behavior of the participant 

doctors, the only exclusion criterion considered in the study 

protocol was participation in any other clinical trial at the time 

of inclusion. In addition, in order to make a real-life evalua-

tion, patients were recruited by PC and SC physicians, with no 

matching for sex, age, lung function, or any clinical features. 

Sample size was calculated according to the prevalence and 

the degree of underdiagnosis of COPD in Spain.14 A planned 

total of 1440 patients with COPD were done to constitute a 

sample of 0.1% of the study population, assuming that 10% of 

patients would have invalid information. Although a uniform 

distribution across all regions of the country was planned, the 

selection of participant investigators was voluntary, with no 

intention of a representative sampling.

During the inclusion visit, patients underwent a prospec-

tive clinical evaluation, spirometry, and completed a CAT 

questionnaire. The clinical information at the time of the 

inclusion visit was recorded in a standardized questionnaire 

and included sociodemographic information, risk factors 

for COPD (tobacco and other toxic inhalants), presence of 

chronic symptoms, including: dyspnea (measured by the 

MRC), chronic cough, and chronic sputum production, num-

ber of exacerbations and hospital admissions in the previous 

year, comorbidities measured using the Charlson comorbidity 

index, and pharmacological and nonpharmacological treat-

ments for COPD. For the present study, the GOLD definition 

of exacerbation was adopted, ie, an acute event characterized 

by a worsening of the patient’s respiratory symptoms that is 

beyond normal day-to-day variations and leads to a change 

in medication.15

Spirometry measurements included pre- and postbroncho-

dilator tests, when available, including forced vital capacity 

(FVC) and FEV
1
, as both absolute values and as percentage 

predicted, and the ratio of FEV
1
/FVC as percentage, carried 

out at each participating center.

The CAT questionnaire was administered to all par-

ticipants at the inclusion visit. The questionnaire was self-

administered or administered by the investigator in case 

of any reading, writing, or sight difficulties. If there were 

more than two questions unanswered, the questionnaire was 

considered invalid.

statistical computations
Although cases were recruited by respiratory and primary 

care physicians, all patients were also being followed up by 

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2015:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

977

CaT and clinical outcomes

general practitioners, so the comparison between PC and SC 

physicians was impractical and would draw confounding 

results. Consequently, all patients were analyzed together. 

Absolute and relative frequencies for categorical questions 

were used to describe variables. Quantitative data were 

expressed as mean (standard deviation). To study the relation-

ship between the CAT and GOLD 2011 groups, a modified 

GOLD 2011 was considered only with the MRC values, as 

in the previous studies.16,17 Comparison of the CAT score in 

terms of spirometric functional impairment, exacerbation 

rate, MRC scores, and the number of comorbidities was 

performed with the analysis of variance (ANOVA) test, using 

the Welch test in case of nonequivalency of variances, and 

further analyzed with the Bonferroni correction to detect the 

differences between categories. The Bonferroni correction is 

an adjustment made to P-values when several dependent or 

independent statistical tests are being performed simultane-

ously on a single data set. The results were plotted as bar 

graphs indicating the mean value, with whiskers indicating 

the 95% confidence intervals. Finally, we performed a mul-

tivariate linear regression analysis to evaluate which GOLD 

axis or comorbidities corrected by age and sex were closely 

associated with CAT. A P-value 0.05 was considered 

significant.

Results
During the study period, 1,264 patients were included in 

the study. Of these, 50 (4.0%) patients were excluded for 

not fulfilling the inclusion criteria. Thus, the sample of the 

On-Sint cohort comprised 1,214 patients with COPD, of 

which 857 (70.6%) were recruited by PC and 357 patients 

(29.4%) by SC physicians. The number of cases per region 

in the country is summarized in Table S1. For the present 

analysis, two additional patients were excluded for not hav-

ing completed the CAT questionnaire. Thus, the final sample 

size for the present analysis was 1,212 patients (Figure 1). 

None of the CAT questionnaires had missing answers. The 

characteristics of the study patients are summarized in Table 

1: they were predominantly males, with mean age 66 years, 

26.2% were current smokers, with a high number of comor-

bidities and a mean Charlson comorbidity index of 1.6, and 

with 2.3 exacerbations in the previous year. The mean CAT 

value in whole cohort was 18.3 (7.6) points.

CaT and gOlD 2011
The CAT score correlated with the degree of lung function 

impairment, dyspnea, and the exacerbation rate. The CAT 

scores significantly changed with the spirometric severity. 

The differences among the spirometric impairment groups 

are depicted in Figure 2. The CAT score increased from 14.6 

(5.9) in those with FEV
1
 80% to 25.8 (6.2) for those with 

FEV
1
 30% (Figure 2). All changes in FEV

1
 impairment clas-

sification were associated with a significant change in the CAT 

score except for the change between the categories 1 and 2.

The relationship between the CAT score and the MRC 

score is depicted in Figure 3. A progressive increase in the 

Figure 1 Flow chart of patients included in the study.
Abbreviation: CaT, COPD assessment Test.
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Table 1 Baseline characteristics of the patients at the inclusion 
visit

Average (n=1,212)

age (years) 66.4 (9.7)
Male sex (n) 955 (78.8)
Current smokers (n) 318 (26.2)
Tobacco history (pack-years) 36.3 (20.8)
Body mass index (kg/m2) 27.7 (4.1)
Comorbidities (Charlson comorbidity index) 1.6 (1.5)
Dyspnea (MrC) 1.5 (0.8)
Chronic sputum production (n) 876 (72.3)
exacerbations in the previous year (n) 2.3 (1.9)
spirometry: FVC (%) 74.5 (19.5)
spirometry: FeV1 (%) 61.6 (20.2)

Note: Data expressed as mean (standard deviation) or absolute (relative) 
frequencies depending on the nature of the variable.
Abbreviations: FeV1, forced expiratory volume in 1 second; FVC, forced vital capacity; 
MRC, modified Medical Research Council scale.

Figure 2 relationship between spirometric impairment and the CaT score in the 
On-sint cohort.
Note: Whiskers represent 95% confidence intervals.
Abbreviations: CaT, COPD assessment Test; gOlD, global Initiative for 
Obstructive Lung Disease; NS, not significant; On-Sint, Clinical presentation, diagnosis, 
and course of chronic obstructive pulmonary disease study.

Figure 3 relationship between the MrC dyspnea score and the CaT score, in the 
On-sint cohort.
Note: Whiskers represent 95% confidence intervals.
Abbreviations: CAT, COPD Assessment Test; MRC, modified Medical Research 
Council scale; NS, not significant; On-Sint, Clinical presentation, diagnosis, and 
course of chronic obstructive pulmonary disease study.

CAT score was also shown between the different MRC 

scores, except for the change between 3 and 4, suggesting 

a ceiling effect. The CAT score changed from 13.1 (7.8) to 

26.1 (7.6), for patients with MRC score 0 and 4, respectively 

(Figure 3).

The relationship between the CAT score and the number 

of exacerbations is depicted in Figure 4. For this GOLD axis, 

the CAT score increased as the number of exacerbations 

increased. The CAT score changed from 13.5 (7.2) for those 

with no exacerbations in the previous year to 22.5 (7.5) for 

those with four or more exacerbations (Figure 4).

The relationship between the CAT score and the GOLD 

2011 staging system is depicted in Figure 5. Interestingly, in 

terms of CAT scores, all stages were significantly different 

Figure 4 relationship between the number of exacerbations and the CaT score, 
in the On-sint cohort.
Note: Whiskers represent 95% confidence intervals.
Abbreviations: CaT, COPD assessment Test; On-sint, Clinical presentation, 
diagnosis, and course of chronic obstructive pulmonary disease study.

from each other, except types B and C. When the CAT scores 

were represented within each GOLD 2011 type, we observed 

a considerably wide distribution width, with values ranging 

from 0 to 40 (Figure 6). Mean values were 12.7 (6.2) for type A,  

18.2 (6.8) for type B, 17.6 (7.0) for type C, and 21.8 (6.9) 

for type D, respectively.

Comorbidities
The relationship between the CAT score and the comorbidi-

ties is depicted in Figure S1. The increase in CAT score was 

positively correlated to the number of comorbidities and 
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Figure 5 relationship between the gOlD 2011 staging system and the CaT score, 
in the On-sint cohort.
Note: Whiskers represent 95% confidence intervals. A = low risk, less symptoms; B = 
low risk, more symptoms; C = high risk, less symptoms; D = high risk, more symptoms.
Abbreviations: CaT, COPD assessment Test; gOlD, global Initiative for 
Obstructive Lung Disease; NS, not significant; On-Sint, Clinical presentation, 
diagnosis, and course of chronic obstructive pulmonary disease study.

Figure 6 Distribution of the CAT score among the different modified GOLD 2011 classification.
Abbreviations: CAT, COPD Assessment Test; GOLD, Global Initiative for Obstructive Lung Disease; mMRC, modified Medical Research Council scale.

could be grouped into 0, 1–2, 3–4, and 4 according to the 

significance between groups. The CAT score changed from 

15.7 (6.9) for those with no comorbidities to 23.1 (8.0) for 

those with four or more comorbidities. The distribution of 

the CAT score among patients with different comorbidities 

is summarized in Table S2.

Multivariate analysis
The results of the multivariate analysis are presented in 

Table 2. All the three GOLD axes and the number of 

comorbidities had correlation with the CAT score. Among 

them, dyspnea and FEV
1
 were more importantly associated. 

Comorbidities seem to play a minor role.

Discussion
The present study describes the CAT score in a real-life 

sample of patients with COPD, and analyses the distribu-

tion of these values against the GOLD 2011 axes and the 
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number of comorbidities. Collectively, our data reflects a 

good association within these dimensions of the disease in 

spite of a considerable variability within each GOLD type. 

This suggests that the CAT score could be a good comple-

mentary marker for patient evaluation along with MRC, 

exacerbations, and lung function, as suggested in some clini-

cal guidelines,1 helping to refine patient evaluation beyond 

GOLD types.

strengths and limitations of this study
The main strength of this trial is that it was a real-life study, 

with a large sample size at the national level, where new 

information about the role of CAT in categorizing of COPD 

patients was provided. However, several limitations should 

be taken into consideration to adequately interpret the results 

of our study. First, this was a cross-sectional analysis, and 

no prospective follow up of CAT was available. Other stud-

ies have evaluated the longitudinal changes in CAT values, 

indicating a variability in the CAT scores among patients 

with stable COPD similar to that for the MRC scale score.18 

Second, the standardized questionnaire used was limited 

in the number of variables, to make the project affordable. 

Consequently, several variables, including disease pheno-

types or exercise capacity, were not evaluated. Future trials 

will have to consider other potential variables associated 

with CAT.

Interpretation of findings in relation 
to previously published work
The findings of the present study are in line with previous 

publications. The Predictive Ability of CAT in Acute Exac-

erbations of COPD (PACE) study evaluated 495 patients 

from outpatient clinics in 19 hospitals in Australia, People’s 

Republic of China, Korea, and Taiwan, and found that the 

baseline CAT score, categorized into four 10-point groups, 

showed a strong prediction for time to first exacerbation, and 

modest prediction for any exacerbation or moderate-to-severe 

exacerbations in the next 6 months.19 In Japan, 85 patients 

with COPD from a hospital outpatient clinic showed strong 

correlations of CAT with airflow obstruction, dyspnea, exer-

cise tolerance, prognostic index, and oxygenation.20 A recent 

systematic review evaluated the psychometric properties of 

the CAT questionnaire and observed a relationship between 

the CAT and several clinical outcomes, but not for parameters 

such as sex, age, smoking status, and comorbidities.21 The 

most relevant study evaluated 882 consultations from 165 PC 

physicians in the United Kingdom but was carried out with 

standardized patients with COPD, played by trained actors. 

The authors concluded that although CAT aids physician 

assessment of COPD, it does not appear to improve detection 

of non-COPD symptoms and comorbidities.22 Consequently, 

one strength of our study was that it provided an updated 

evaluation of the CAT score according to the GOLD 2011 

strategy and comorbidities, in a large sample of patients 

with COPD.

One interesting finding is that despite the reasonably good 

correlation between CAT and the different GOLD axes, the 

CAT values between the GOLD 2011 patient types B and C 

were not different. This is an interesting finding, in line with 

previous publications on the prognostic capacity of GOLD 

2011.16,23 In the Evaluation of COPD Longitudinally to Iden-

tify Predictive Surrogate End-points (ECLIPSE) study, the 

authors found that after 3 years of follow up, GOLD 2011 

had an impact on all-cause mortality but with no differences 

between types B and C.23 However, when this follow up was 

done for a longer period of time, all four patient types had a 

different prognostic impact, as reported by the Collaborative 

Cohorts to Assess Multicomponent Indices of COPD in Spain 

(COCOMICS) study.16 Interestingly, the COCOMICS and 

the ECLIPSE studies did not include CAT results; therefore, 

their GOLD 2011 strategy is also based only on the MRC 

scores, as in the present study. In addition, the publication of 

the GOLD 2011 strategy for the management of COPD has 

shown the discrepancies between the three axes to categorize 

patients with COPD. The initial studies indicated that there 

was a mismatch between the MRC and CAT scores for the 

Table 2 Multivariate linear regression analysis to describe associations of gOlD axes and comorbidities with CaT

Crude Adjusted*

β 95% CI β 95% CI

Dyspnea (MrC) 3.380 2.896–3.865 2.500 1.688–3.312
exacerbations (n) 2.086 1.784–2.389 1.555 1.016–2.095
spirometric impairment (FeV1) 3.401 2.369–4.433 2.194 1.235–2.153
Comorbidities (Charlson comorbidity index) 1.899 1.568–2.229 0.654 0.072–1.237

Note: *Corrected also by age and sex.
Abbreviations: CAT, COPD Assessment Test; CI, confidence interval; FEV1, forced expiratory volume in 1 second; gOlD, global Initiative for Obstructive lung Disease; 
MRC, modified Medical Research Council scale.
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evaluation of individual patients.24 Interestingly, different 

cutoff values were proposed to unify the evaluation of both 

the scales.11 However, although this is valid for a cohort 

of patients, this discrepancy may still persist in individual 

patients.25 Altogether, as a consequence and according to our 

results, one potential application of the GOLD 2011 strategy 

could be to primarily use only the MRC scale and then use 

the CAT score to further refine the patient type categoriza-

tion within one GOLD patient type, as suggested by other 

national guidelines.1

The relationship between the CAT score and the number 

of comorbidities has yielded contradictory results in recent 

studies. Although previous study has found that a high 

CAT score may alert the clinician to a higher likelihood of 

certain comorbidities, such as gastroesophageal reflux and 

depression,8 a recent systematic review including 36 studies 

and up to 6,469 patients concluded that the CAT score 

was not statistically different for different comorbidities.21 

Further, a recent study in Italy found that the relationship 

between the CAT and comorbidities was not as relevant 

and that only comorbidities of metabolic and neurologi-

cal nature showed some correlation with the CAT score, 

though with very low correlation indices.12 The association 

is relevant because these diseases may coexist unrecognized 

and also may remain underdiagnosed, yet they are known to 

have a profound prognostic impact.26 In the present study, 

we have highlighted an increasing CAT score according to 

comorbidities grouped as zero, one to two, and three or more 

comorbidities in the Charlson comorbidity index. However, 

the Charlson comorbidity index does not record all the rel-

evant comorbidities with an impact on health status. Other 

comorbidities indexes may yield different results. In this 

regard, the COTE index26 and the Functional Comorbidity 

Index27 have not been explored.

Implications for future research, 
policy, and practice
The present study provides new information on the use of the 

CAT in a large sample of patients. According to our results, 

clinicians can rely on the CAT as a complementary tool to 

evaluate COPD patients beyond that proposed by the GOLD 

guidelines. However, there are still key issues to be defined 

regarding the use of the CAT, such as the minimum clinically 

relevant difference, the cutoff points for different types of 

patients, and, more importantly, how to modify treatment 

according to the score in individual cases. Future research 

should address these questions, to ensure that the CAT is a 

necessary tool in daily clinical practice.

Conclusion
In summary, the results of our study indicate the relationship 

between the CAT and the GOLD 2011 classification as well 

as the number of comorbidities. Accordingly, the CAT score 

seems to be a valid tool for a complementary evaluation of 

patients with COPD, rather than having a central role to classify 

different patient types, since it has a wide variability and is influ-

enced by several confounding factors. Consequently, the CAT 

score can help clinicians to refine the evaluation of patients with 

COPD beyond the different GOLD patient types.
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Table S1 Distribution of the included cases among spanish regions, in the complete On-sint cohort

Primary care
(n=857)

Secondary care
(n=357)

Total
(n=1,214)

andalusia 155 (68.6) 71 (31.4) 226
aragon 23 (85.2) 4 (14.8) 27
asturias 16 (100) 0 (0) 16
Balearic Islands 33 (100) 0 (0) 33
Basque country 34 (73.9) 12 (26.1) 46
Canary Islands 50 (65.8) 26 (34.2) 76
Cantabria 11 (57.9) 8 (42.1) 19
Castilla la Mancha 31 (52.5) 28 (47.5) 59
Castilla leon 40 (59.7) 27 (40.3) 67
Catalonia 127 (70.2) 54 (29.8) 181
extremadura 23 (74.2) 8 (25.8) 31
galicia 80 (74.1) 28 (25.9) 108
la rioja 4 (100) 0 (0) 4
Madrid 83 (65.9) 43 (34.1) 126
Murcia 23 (85.2) 4 (14.8) 27
navarre 15 (78.9) 4 (21.1) 19
Valencia 109 (73.2) 40 (26.8) 149

Notes: Data expressed as absolute (relative) frequencies. Percentages refer to the total number of cases in each region.
Abbreviation: On-sint, Clinical presentation, diagnosis, and course of chronic obstructive pulmonary disease study.

Table S2 relationship between the different comorbidities in the Charlson comorbidity index and the CaT score

Comorbidity absent Comorbidity present P-value*

Cardiovascular diseases (any) 17.1 (7.1) 21.4 (7.8) 0.001
acute myocardial infarction 18.1 (7.4) 20.2 (8.6) 0.010
heart failure 17.5 (7.2) 23.7 (7.7) 0.001
Peripheral arterial disease 17.9 (7.5) 21.8 (7.1) 0.001
Cerebrovascular disease 18.2 (7.5) 19.9 (8.2) 0.081
hemiplegia 18.3 (7.6) 16.7 (3.5) 0.681
Dementia 18.2 (7.5) 20.8 (8.3) 0.175
Connective tissue disease 18.3 (7.6) 18.1 (6.7) 0.899
gastroduodenal ulcer 18.0 (7.5) 21.1 (7.8) 0.001
hepatic diseases (any) 18.1 (7.5) 22.4 (7.4) 0.001
Diabetes (any) 17.3 (7.5) 20.2 (7.6) 0.001
Chronic renal failure 18.2 (7.5) 21.5 (8.1) 0.041
neoplasms (any) 18.2 (7.5) 19.5 (8.9) 0.291

Notes: Data expressed as mean (standard deviation) of CaT punctuation. *Calculated by unpaired t-test.
Abbreviation: CaT, COPD assessment Test.
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Figure S1 relationship between the Charlson comorbidity index and the CaT score in the On-sint cohort.
Note: Whiskers represent 95% confidence intervals.
Abbreviations: CAT, COPD assessment test; NS, not significant; On-Sint, Clinical presentation, diagnosis, and course of chronic obstructive pulmonary disease study.
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