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Abstract 
Introduction: The COPD Assessment Test (CAT) is a simple method for assessing the impact of 

COPD on the patient`s health which is not validated with North African COPD patients.  
Objective: To determine the relationship between the CAT score and the SGRQ, anthropometric, 

dyspnea, severity of airflow obstruction and Global Initiative for Chronic Obstructive Lung Disease 

(GOLD) stages in stable COPD patients.  

Material and Methods: It is a cross-sectional observational study. It consists of a convenience 
sample of COPD and Smokers subjects aged more than 30 years. Dyspnea was evaluated according 

to the modified British medical research council (mMRC) 4). Arabic versions of the SGRQ and CAT 

questionnaires were used. Spirometry was performed in accordance with international standards. 
Obstructive ventilator defect (OVD) grades and GOLD grades were identified. 

Results: A total sample of 150 (121 COPD) was collected. A negative correlation was found between 

CAT score and anthropometric and all functional parameters in the total sample. Correlations 
between CAT score and mMRC score, pulmonary age and SGRQ score were found in COPD group 

(p<0.01). CAT score correlated with OVD and GOLD grades, severe COPD (GOLD 3 and 4) had 

higher CAT scores.  

Conclusion: There is a strong relationship between CAT score and clinical and functional COPD 
components.  

Impact of this research on clinical medicine and basic science: COPD is a complex disease with 

multiple consequences which can impede the quality of life of patients. The latter can be evaluated 
by specific questionnaires. The most used questionnaire is St. George’s Respiratory Questionnaire 

(SGRQ). However, this health status measure is long and not practical for clinical routine use. 

Therefore, recently a new simple system evaluating health status was developed. It is the COPD 
Assessment Test (CAT), which was approved, in its French, English and Arabic version. It is a simple 

method for assessing the impact of COPD on the patient`s health. CAT is composed of only eight 

questions and a key is not needed to calculate a score. To our own knowledge, there are no studies 
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about CAT scoring in and its relation with clinical and respiratory function characteristics in North 

Africa. 
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Introduction 
 

Chronic Obstructive Pulmonary Disease 

(COPD) represents an important public health 

challenge [1-3]. COPD is a condition with 

persistent airflow limitation and systemic 
inflammation affecting the lungs and other 

organs and impairing quality of life by several 

mechanisms [4,5]. Clinically, COPD is 
characterized by cough, dyspnea and sputum 

production. To make the diagnosis in this 

clinical context, spirometry is required [6]. On 

the other hand, COPD is a complex disease with 
multiple consequences including 

breathlessness, exercise limitation, muscle 

wasting, weight loss, coronary artery disease 
and other systemic inflammatory effects [7,8]. 

All of these consequences can impede the 

quality of life of COPD patients. The most used 
questionnaire to assess quality of life is St. 

George’s Respiratory Questionnaire (SGRQ) 

[9]. SGRQ is a valid, reliable tool to evaluate 

health-related quality of life. However, this 
health status measure is long and not practical 

for clinical routine use [9]. Therefore, recently 

a new simple system evaluating health status is 
developed. It is the COPD Assessment Test 

(CAT). It is approved by many studies to 

evaluate the impact of COPD on health status 
[10]. CAT is composed of only eight questions 

and a key is not needed to calculate a score 

[11,7]. To our knowledge, there are no studies 

about CAT scoring in North African COPD 
patients and its relation with socio-economic 

level, anthropometric, clinical and respiratory 

function characteristics. Therefore, the aim of 
this study is to determine the relationship 

between the CAT score and SGRQ score, 

clinical characteristics, severity of airflow 

limitation and Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) stages in 

stable Tunisian COPD Patients. 

 

Population and Methods 

 

Study design 
 

It is a cross-sectional observational study 
spread over 12 months. Study design consists of 

a convenience sample of COPD and healthy 

smokers ‘Tunisian subjects aged more than 30 

years (Arab race) from the region of Sousse 
(Tunisia). Approval for the study was obtained 

from the Hospital ethics committee (Farhat-

HACHED-Hospital-ethics committee). A 
written informed consent was obtained from all 

subjects. 

 
Sample size 

 

The sample size for correlation study was 

calculated according to the following predictive 
equation [12]: 

N =
(Z/2 +  Z1-β)2

1
4

(loge (
1 + r
1 − r))

+ 3 

Z/2 was the normal deviates for type I error 

(significance level at 99.99, Z/2 = 3.29) Z1-β 

was the power of the study at 99% (Z1-β 
=2.33). According to the literature [13]. the «r» 

between the CAT total score and postBD FEV1 

(%) was equal to «-0.55». According the 
previous equation, 105 stable COPD are 

needed. The assumption of 20% for non-
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inclusion criteria gives a revised sample of 131 

COPD patients (131 = 105/ (1.0-0.20)). 

 

Subjects 

 
COPD group: The inclusion criteria for COPD 

patients were as follows: age>30 years and the 

COPD spirometry criteria of the GOLD and the 

American Thoracic Society/European 
Respiratory Society (ATS/ERS) guidelines 

[13,14]. Non-inclusion criteria were severe 

exacerbation of COPD [14], severe cardiac 
diseases, asthma, and other respiratory 

disorders and a recent surgery.  

Control group: The inclusion criteria of the 

control group were: Age > 30, healthy-smokers 
and FEV1/FVC postBD ratio >0.7 [15]. The 

non-inclusion criteria are similar to those of the 

COPD group. 
 

Collected data and applied definitions 

 

Medical questionnaire: The questions, asked 

in Arabic, were gathered from the ATS medical 

questionnaire [16]. 

Demographic data: Age (yrs.) was taken as the 
number of complete years from birth to the date 

of the study [17]. Height (±0.1m) and weight 

(±1kg) were measured with a mechanical scale 
with heels joined, and back straight. Body mass 

index (BMI=weight/height2) was calculated 

[18]: underweight (BMI < 18.5 kg/m2), normal 
weight (18.5 kg/m2 to 24.9 kg/m2), overweight 

(25.0 kg/m2 to 29.9 kg/m2) and obesity (BMI ≥ 

30.0 kg/m2). 

Tobacco-smoke: Cigarette-smoking (pack-
years) were evaluated [19]. Current-smokers 

were subjects who reported current smoking or 

quit smoking within 12 months [20]. 
Respiratory symptoms: Information’s about 

respiratory symptoms (cough, sputum, 

wheezing, shortness of breath or dyspnea) and 

previous respiratory diagnoses were collected. 
Chronic bronchitis was defined according to 

ATS criteria as: A history of productive daily 

cough for 3 consecutive months each year for 
the past 2 years [21]. 

 

Dyspnea was evaluated according to the 
modified British medical research council 

(mMRC) scale. The mMRC breathlessness 

scale comprises five statements that describe 

almost the entire range of respiratory disability 

from none (mMRC Grade 0) to almost 
complete incapacity (mMRC Grade 4) [22]. 

 

St. George's Respiratory Questionnaire 

(SGRQ) 

 

The SGRQ is a standardized self-administrated 
airway disease-specific questionnaire divided 

into three subscales: «Symptoms», «Activity» 

and «Impacts» (respectively, eight, 16 and 26 

items). SGRQ scores were calculated using 
score calculation algorithms. For each subscale 

and for the overall questionnaire, scores range 

from zero (no impairment) to 100 (maximum 
impairment) [23,24]. SGRQ is designed to 

measure and quantify health status in patients 

with chronic airflow limitation. It has been 
shown to correlate with established measures of 

symptom level, disease activity and disability. 

An Arabic translated version of the SGRQ was 

used [25]. The SGRQ was asked by the 
researcher (Investigator-Doctor). 

 

COPD Assessment Test (CAT) 

 

The validated Arabic Version of the CAT 

respiratory questionnaire aimed to quantify 

COPD impact on health status [26]. It is eight 
items covering symptoms (cough, phlegm on 

chest and chest tightness) and impact of 

symptoms (walking up gradients, activities at 
home, going out, sleep and energy) which is 

straight forward and rapid to complete. The 

scale for each question ranges from 0 to 5. The 
total CAT score was calculated for each subject 

by summing the points for each variable. CAT 

has a scoring range from zero to 40. Based on 

the impact level of disease on health status the 
CAT score was classified into four groups of 

low (score<10), medium (10≤score≤20), high 

(20<score≤30) and very high (score >30) [27]. 
 

Spirometry measurements 

 
Spirometry Function Test: According to the 

international recommendations, spirometry was 
carried out in the sitting position, and a nose 
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clip was applied [28]. All tests were performed 

using a spirometer (ZAN 100, Messgerate 

GmbH, Ober-thulba, Germany). The flow 

sensor of the spirometer was calibrated daily 
with a 3-L syringe. All spirometric tests were 

performed at the same time of the day (between 

10h00 and 14h00). 
 

The following parameters were measured 

before (preBD) and after bronchodilator test: 
forced vital capacity (FVC (L, %)); 1st second 

forced expiratory volume (FEV1 (L, %)); 

FEV1/FVC ratio (absolute value); and maximal 

mid expiratory flow (MMEF, (L/s, %)) and 
pulmonary age (Year).The pulmonary age was 

calculated using a specific reference equation 

[29]. The results were compared with age- and 
sex-matched reference values [30]. Obstructive 

ventilator defect (OVD) was defined as 

FEV1/FVCpreBD ratio < low limit of normal 
(LLN). FEV1, MMEF and FVC were 

considered as abnormal when they were lower 

than the LLN [30]. The OVD severity 

classification was based on the preBD FEV1 (% 
predicted) values [30]: Mild: FEV1 > 70%, 

Moderate: 60-69%, Moderately severe: 50-

59%, Severe: 35-49% and Very severe: < 35%. 
 

Bronchodilator Response Test: The 

bronchodilator test was done and interpreted 

according to the international guidelines [30-
32] In case of COPD, OVD is partially 

reversible (there are criteria of a positive 

bronchodilator response with a postBD 
FEV1/FVC ratio < 0.70) or fixed (absence of 

the positive bronchodilator response criteria 

with a postBD FEV1/FVC ratio < 0.70) [30-
32]. 

 

COPD diagnosis and classification: COPD 

diagnosis was retained in front of a postBD 
FEV1/FVC ratio < 0.70 [14,33]. The severity of 

airflow limitation in COPD was classified as 

follows: GOLD1. mild (postBD FEV1 ≥ 80% 
predicted); GOLD2. moderate (50% ≤ postBD 

FEV1 < 80% predicted); GOLD3. severe (30% 

≤ postBD FEV1 < 50% predicted) and GOLD4. 

very severe (postBD FEV1 < 30% predicted) 

[17,27]. 

 

Statistical analysis: Demographic and clinical 
characteristics of patients were summarized 

descriptively. Preliminary descriptive analysis 

included frequencies for categorical variables: 
gender (male/female), and clinical 

characteristics of the sample (1, 0) and means ± 

standard deviation (SD) for continuous ones 
(anthropometric, spirometric and CAT Scores) 

since the distribution of these dependent 

variables was normally distributed. Normality 

was assessed using specific test and report all 
findings in the results section. A concordance 

analysis was applied to quantify the association 

(correlations) between CAT scores and 
demographic, clinical (SGRQ scores, mMRC, 

GOLD grades) and preBD and postBD 

spirometric parameters (FEV1, FVC, 
FEV1/FVC, FEF25-75 and pulmonary age). 

Group comparisons were tested using t-tests or 

Chi-Square test. Statistical analyses were 

performed using Statistical software (Statistical 
Kernel version 6; Stat Soft, Paris, France).  A p 

value <0.05 was considered significant in all 

statistical analyses. 
 

Result 

 
The sample study is formed of 150 subjects. 

The main encountered difficulties in the 
selection of COPD patients and healthy 

smokers were: the no cooperation, the high 

body mass index that impairs the performance 

of the spirometric tests, and the exclusion 
criteria (Figure 1). 

 

Table 1 presented anthropometric, CAT and 
SGRQ scores of the total sample, COPD group 

and control group. The main conclusions from 

Table1 are: CAT and SGRQ scores were higher 

in COPD group than control group (p<0.05). 
 

 

 
 

https://doi.org/10.36811/ojprm.2020.110009
http://www.raftpubs.com/


                       CAT score and respiratory function 
DOI: https://doi.org/10.36811/ojprm.2020.110009       OJPRM: March-2020: Page No: 15-27 

 

 

  Page: 19 

www.raftpubs.com  

Table 1: Demographic and clinical characteristics of the total sample, COPD group and healthy smokers’ 

group. 

Variables 

total sample 

(N=150) 

Mean±SD 

COPD group 

(N=121) 

Mean±SD 

Healthy Smokers 

(N=29) 

Mean±SD 

Age (year) 60.37±12.21 63.79±10.03 46.125*±10.07 

Height (m) 1.67±0.07 1.66±0.07 1.70*±0.06 

Weight (kg) 69.27±16.15 66.51±15.58 80.79*±13.35 

BMI (Kg/m
2
) 24.68±5.20 23.98±5.21 27.61*±4.07 

Cigarette-smoking (PY) 44.87±27.44 48.09±28.66 31.58*±16.18 

CAT score 16.31±8.96 19.11±7.59 4.62*±2.19 

SGRQ score 32.55±15.26 37.02±13.27 14.51*±7.55 

socio-economic level (N, %) low 137 (92%) 115 (95%) 22 (76%) 

high 12 (8%) 6 (5%)  7 (24%) 

school level (N, %) low 102 (68%) 92 (76%) 10 (34.5%) 

high  47 (32%) 29 (24%) 19 (65.5%) 

Cough (N, %) no 91 (61%) 64 (53%) 27 (93%) 

yes 59 (38%) 57 (47%) 2 (7%) 

Expectoration (N, %) no 88 (59%) 62 (51%) 26 (90%) 

yes 62 (41%) 59 (49%) 3 (10%) 

mMRC Dyspnea Grades (N, %) 0 

1 

2 

11 (7.33%) 

75 (50%) 

32 (21.33%) 

0 (0%) 

57 (47.11%) 

32 (26.44%) 

11 (37.93%) 

18 (62.07%) 

0 (0%) 

https://doi.org/10.36811/ojprm.2020.110009
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3 

4 

30 (20.00%) 

2 (1.33%) 

30 (24.79%) 

2 (1.65%) 

0 (0%) 

0 (0%) 

* Significant comparison between COPD and Smokers by T-test 

SD = standard deviation 
BMI=body mass index 

COPD = chronic obstructive pulmonary disease  

CAT= COPD Assessment Test 
m: meter 

N: Number 

PY: pack-year 

SGRQ score=St George respiratory questionnaire  
mMRC=modified British medical research council 

Figure 2 showed a very significant correlation between CAT score and SGRQ score. 
 

 

 
p<0.00001  
 

Figure 2: Correlation between CAT score and SGRQ in COPD group. 

COPD= chronic obstructive pulmonary disease group  
CAT= COPD Assessment Test  

SGRQ score=St George's Respiratory Questionnaire  

 

As Shown in table 2, a negative correlation is found between CAT score and height, weight and BMI 
in COPD patients (p<0.05). 
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Table 2: Correlations between CAT score and anthropometric and clinical parameters. 

 Total sample (N=150) 

CAT=16.31 +/- 8.96 

COPD group (N=121) 

CAT=19.115 +/- 7.59 

Healthy Smokers 

(N=29) 

CAT=4.62 +/- 2.19 

r(X,Y) r2 p r(X,Y) r2 p r(X,Y) r2 p 

Age (year) 0.50 0.25 <0.01 0.19 0.03 0.03 0.61 0.37 <0.01 

Height (m) -0.22 0.04 <0.01 -0.08 0.00 0.35 -0.24 0.06 0.19 

Weight (kg) -0.36 0.12 <0.01 -0.21 0.04 0.01 0.09 <0.01 0.60 

BMI (kg/m2) -0.29 0.08 <0.01 -0.18 0.03 0.04 0.24 0.06 0.19 

Smoking (PY) 0.24 0.06 <0.01 0.14 0.01 0.12 0.03 <0.01 0.87 

SGRQ 0.87 0.76 <0.01 0.81 0.66 0.00 0.72 0.53 0.00 

COPD= chronic obstructive pulmonary disease group  

CAT= COPD Assessment Test  

r= correlation coefficient  

r2 = coefficient of determination 

p = p value 

BMI = body mass index 

SGRQ= St George Respiratory Questionnaire 

There is a significant difference between CAT scores according to clinical respiratory symptoms 

(Cough, sputum and dyspnea mMRC grades) (p<0.05) of COPD when compared to smokers’ groups. 
Table 3 presented the main spirometric characteristics of the total sample, COPD and healthy smokers’ 

groups. Proximal OVD is only present in COPD group. Lung aging is noted in the total sample with an 

advanced pulmonary age in the COPD group. 

Table 3: Pulmonary function characteristics of the total sample, COPD group and smokers’ group. 

Variables (Mean±SD) Total sample 

(N=150) 

COPD Group 

(N=121) 

Healthy Smokers Group 

(N=29) 

FEV1 preBD (l /s) 1.72±1.07 1.31±0.61 3.41±0.94* 

FEV1 preBD (%) 48.33±24.57 39.52±16.29 85.08±18.51* 

FVC preBD (l) 2.64±1.18 2.29±0.87 4.14±1.12* 

FVC preBD (%) 64.70±22.78 58.43±18.75 90.84±19.46* 

FEV1/FVC preBD 0.61±0.13 0.56±0.10 0.79±0.06* 

FEF25-75preBD (l/s) 1.22±1.21 0.72±0.40 3.30±1.26* 

FEF25-75preBD ( %) 25.01±21.70 16.18±8.34 61.54±21.85* 

FEV1 postBD (l /s) 1.86±1.06 1.48±0.65 3.46±0.92* 

FEV1 postBD (%) 52.56±24.06 44.40±17.44 86.36±17.27* 

FVC postBD (l) 5.41±31.16 5.70±34.74 4.197±1.09 

FVC postBD (%) 120.58±621.45 128.03±692.79 89.76±17.36 

FEV1/FVC postBD 0.61±0.14 0.56±0.10 0.82±0.05* 

FEF25-75postBD (l/s) 1.67±4.03 1.21±4.33 3.58±1.290* 

FEF 25-75 postBD (%) 34.28±81.97 26.49±89.06 66.49±21.57* 

Pulmonary age 74.95±18.78 81.38±14.93 51.00±10.30* 

*p<0.05: Significant difference comparison between COPD and Smokers by T-test 

COPD: chronic obstructive pulmonary disease 

FEV1: Forced expiratory volume in one second 

FVC: forced vital capacity 

FEF25-75: forced expiratory flow mean between 25% and 75% of FVC 

BD: bronchodilator 

l: liter 

s: second 

SD: standard deviation 
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The prevalence of moderately-severe to very severe OVD (3-4 and 5 grades) is noted in the total sample. 

The COPD group presented all OVD grades with the prevalence of moderately severe (grade 3) to very 

severe OVD (grade 5).85% of COPD patients have a partially reversible OVD. The GOLD 3 and 4 

grades are the most represented in the COPD group.80% of the COPD group had moderate to high (2 
and 3 CAT classes) impact level of their disease. As shown in table 4, CAT scores are negatively 

correlated to all spirometry parameters and positively correlated to pulmonary age. 

 

Table 4: Correlations between CAT score and spirometric parameters. 

 

Variables 

COPD group 

(N=121) CAT=19.11 +/- 7.59 

Healthy Smokers 

(N=29) CAT=4.62 +/- 2.19 

r(X,Y) r
2
 p r(X,Y) r

2
 p 

FEV1 preBD (l /s) -0.48 0.23 <0.01 -0.62 0.38 <0.01 

FEV1 preBD (%) -0.49 0.24 <0.01 -0.58 0.34 0.01 

FVC preBD (l) -0.41 0.16 <0.01 -0.52 0.27 <0.01 

FVC preBD (%) -0.43 0.18 <0.01 -0.58 0.33 <0.01 

FEV1/FVC pre BD -0.39 0.15 <0.01 -0.11 0.01 0.56 

FEF 25-75 preBD (l/s) -0.47 0.22 <0.01 -0.44 0.19 0.01 

FEF25-75preBD (%) -0.48 0.23 <0.01 -0.34 0.11 0.06 

FEV1 postBD (l /s) -0.51 0.26 <0.01 -0.65 0.42 <0.01 

FEV1 postBD (%) -0.51 0.26 <0.01 -0.62 0.38 <0.01 

FVC postBD (l) 0.13 0.01 0.16 -0.58 0.34 <0.01 

FVC postBD (%) 0.13 0.01 0.17 -0.55 0.30 <0.01 

FEV1/FVC postBD -0.45 0.20 <0.01 -0.32 0.10 0.08 

FEF25-75 postBD (l/s) 0.09 0.00 0.32 -0.60 0.36 <0.01 

FEF25-75 postBD (%) 0.09 0.0092 0.32 -0.53 0.28 <0.01 

Pulmonary age (Year) 0.41 0.17 <0.01 0.50 0.25 <0.01 

COPD= chronic obstructive pulmonary disease group  
CAT= COPD Assessment Test  

r= correlation coefficient  

r2= coefficient of determination 
p= p value 

FEV1: Forced expiratory volume in one second 

FVC: forced vital capacity 

FEF25-75: forced expiratory flow mean between 25% and 75% of FVC 
BD: bronchodilator 

l: liter 

s: second 

 

Distribution and comparison of CAT scores according to OVD grades in the COPD group are presented 

in Figure 3. According to OVD grades, CAT class 2 is the most frequent in all OVD grades of COPD 

patients. Severe OVD grade is the most frequent in the COPD group with high CAT score. 
 

CAT scores distribution and comparison according to GOLD grades is shown in Figure 4. In GOLD 4 

grade, the most presented CAT classes are 2 and 3. 
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Figure 3: Distribution and comparison of CAT scores according to OVD grades  

in COPD Group. 

ns: p>0.05: comparaison of CAT scores between OVD grade 1 and respectively 2,3 and 4 grades by T-

test. 
*: p<0.05: comparaison of CAT scores between OVD grade 1 and 5 by T-test 

COPD= chronic obstructive pulmonary disease group  

CAT= COPD Assessment Test 
OVD: obstructive ventilatory defect 

 
Figure 4: Distribution and comparison of CAT scores according to GOLD classification. 
ns: p>0.05: comparaison of CAT scores between GOLD1 and GOLD2 by  

T-test. 

*: p<0.05: comparaison of CAT scores between GOLD1 and respectively GOLD3 and 4 by T-test 
COPD= chronic obstructive pulmonary disease group  

CAT= COPD Assessment Test 

GOLD: Global initiative for chronic obstructive lung disease 
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Discussion 

 
The main findings of the present cross-sectional 

observational study are the presence of positive 

correlations between CAT score and 
anthropometric, clinical, and spirometry 

characteristics in North African COPD patients. 

An important component of COPD 

managements is quality of life. SGRQ was the 
most used and recommended one [14,34]. In the 

present study, SGRQ score in its Arabic version 

is used and compared to CAT score [36]. The 
SGRQ is therefore more complicated to 

calculate and is lengthy [37-39]. The CAT 

questionnaire using the classical Arabic version 

[14], is a short health status tool, which is 
developed to enable a better communication 

between COPD patients and physicians [40]. 

The CAT assesses the health status of patients 
with COPD by quantifying the impact of 

common COPD symptoms on the lives of 

patients [28,40]. This tool was emphasized by 
GOLD and its use in clinical and research 

settings has widely increased [40]. In the 

present study, there is a very significant 

correlation between CAT and SGRQ scores. 
This result is similar to that of Sarioglu et al. 

[34] and other authors (10, 37). The CAT score 

presented satisfactory discriminative qualities 
and so it can replace SGRQ in the assessment 

of quality of life in COPD patients. Dyspnea 

score measured by mMRC is higher in COPD 
group than control group as found in the studies 

of Yoo et al. and Sarioglu et al. [34, 41]. A very 

significant difference was found between CAT 

scores according to dyspnea grades 2 and 3 
respectively in COPD group. In the same 

context, the Health-Related Quality of Life in 

COPD in Europe Study [42] has shown that 
there was a clear relationship between mMRC 

grade and health status scores across the whole 

severity range of the mMRC scale. The CAT 

score is significantly higher in the COPD group 
than control group (healthy Smokers), which is 

consistent with the finding of other studies [11, 

34, 41]. Karloh et al. found that there was no 
significant difference in CAT scores between 

COPD patients and smokers without COPD 

[43]. Despite the apparent absence of changes 
in lung function on spirometry, smokers had 

impaired health status and respiratory 

symptoms similar to those observed in COPD 

patients [43]. So symptomatic smokers with 

CAT scores above 10 should undergo further 
pulmonary function tests for a better evaluation 

of their lung function. One of the most 

important finding of the current study was the 
inverse correlation between OVD severity 

(FEV1preBD, %) and CAT scores (Table4). 

These results suggest that a lower FEV1 
indicates high CAT score and health 

impairment due to COPD. In the present study, 

CAT score correlated significantly withhold 

grades (Figure 3 and Table 6 in supplementary 
data). Therefore, the present study suggested 

that COPD severity assessed by the CAT score 

can be directly related to airflow limitation. On 
the other hand, and as suggested Ghobadi et al. 

can employ the CAT questionnaire as a 

predictor of severity of airway obstruction in 
COPD patients (Table 5 in supplementary data) 

[17]. Moreover Sarioglu et al. [34] has shown 

that as the FEV1 and FVC decreased, the CAT 

score increased. Shashank Singh et al. [27], 
confirmed the evident negative correlation 

between CAT scores and the FEV1% predicted. 

This study showed that CAT questionnaire is a 
sensitive, simple, and reliable tool for early 

recognition and assessing health status in 

COPD patients. 

 
As recommended by GOLD, the diagnosis of 

COPD disease was confirmed by the post 

bronchodilator FEV1/FVC ratio <0.7 [14]. The 
prevalence of moderate to severe GOLD grades 

were noted which is similar to the results of 

other studies [13, 34, 41, 42]. Yoo et al. [41] 
have used CAT score to identify patients with 

chronic bronchitis as having worse quality of 

life than non-chronic bronchitis. Quality of life 

in patients was confluence by GOLD grades. In 
the present study, a significant difference was 

found between GOLD 1 vs. GOLD 3 and 4. 

Sariogluet al. [34] showed a strong association 
between CAT and FEV1, FVC and the GOLD 

spirometric stages. As the FEV1 and FVC 

decreased, the CAT score increased. These 
results showed that CAT reflected the severity 

of COPD [34]. Regarding pulmonary age, we 

noted a more accelerated lung aging of COPD 
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group than control group. CAT score correlated 

positively with pulmonary age in the two 

groups of the study. So, CAT score value can 

be considered as an indicator of lung aging. Our 
study has some limitations, the main ones are: 

First, it is a single center study what explains 

the small sample size. Second, the low number 
of smoking control group given their refusal to 

do spirometry test. Third, COPD is related to 

other factors (occupational COPD) that are not 
described in this study. In conclusion, CAT is a 

test that can be used in the assessment of 

COPD, since its reliability and validity have 

been clearly demonstrated. It is strongly 
recommended to use this test (CAT score) at 

every pulmonologist consultation. 
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