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Usefulness of COPD Assessment Test as valuable predictor of
depression in chronic obstructive pulmonary disease
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Chronic obstructive pulmonary disease (COPD) is as-
sociated with multiple comorbidities, including depression,
which carriesa higher risk of exacerbation and hospitaliza-
tion in patients with stable COPD. A newly developed ques-
tionnaire, the COPD Assessment Test (CAT), was developed
asan aternativeto other complex, time-consuming tools for
quantifying the symptom burden of COPD in routine prac-
tice. It is possible that the correation between the CAT and
depression scales could be useful for early evaluation and
management of depression in COPD patients. Thus, we in-
vestigated the relationship between the CAT and depression
as measured by the Patient Health Questionnaires-9 (PHQ-
9). We performed a retrospective observational COPD co-
hort study. A total of 97 patientswere enrolled. The Korean
versons of the CAT and PHQ-9 were completed for stable
patients. A correation analyss was performed between the
PHQ-9 and CAT scores. Significant depresson among the
groups based on the 2011 GOLD guidedlines occurred only
in classGold B and D patients (40% and 60%, respectively).
The frequency of depresson was sgnificantly higher in the
group with higher CAT scores (20~29 versus >30; odds ra-
tio: 5.67 versus 22.66). Significant association was observed
between the PHQ-9 and CAT scores (r=0.545 and P<0.001).
As a result, the PHQ-9 score was significantly higher in
COPD patientswith a higher CAT score. The CAT isasm-
ple and valuable predictor of depresson in COPD patients,
and it should be frequently used to detect COPD patients
with depression in clinical practice.
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Introduction
Chronic obstructive pulmonary disease (COPD) is
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characterized by progressive and partially reversible air-
flow limitation. The prevalence of COPD and associated
mortality are increasing worldwide [1, 2]. COPD patients
experience a variety of comorbidities, including lung
cancer, diabetes, coronary artery disease, 0steoporosis,
and depression [3, 4]. In stable COPD, the prevalence of
clinical depression ranges between 10% and 42% [5, 6].
Depression is associated with higher rates of acute exac-
erbation, hospital re-admission, and 30-day mortality, in
addition to a high economic burden and social problems
such as suicide [7, 8]. Although diagnosis of depression
in COPD patients can be difficult due to overlapping
symptoms between COPD and depression, early detec-
tion and appropriate intervention are important [9-11].

The COPD Assessment Test (CAT) is a fairly simple
and quick questionnaire. It has good measurement prop-
erties and has been shown to be useful for assessing the
impact of COPD on quality of life [12, 13]. The aim of
the present study was to determine the association be-
tween the CAT and depression as measured using the
Patient Health Questionnaires-9 (PHQ-9). Therefore, we
investigated the CAT score as a predictor of the presence
and severity of depression in COPD.

Materials and Methods

Study design

We performed a retrospective observational COPD co-
hort study at Chungbuk National University Hospital’s
outpatient clinics between March and July in 2015. The
protocol was approved by the ethics committees of Chun-
gbuk National University Hospital, and a written informed
consent was obtained from each patient (2015-02-002).

The main inclusion criteria for the study were as fol-
lows: (1) age>40 years old, (2) forced expiratory vol-
ume of 1 sec (FEV,)/forced vital capacity (FVC)<0.7 on
the pulmonary function test (PFT), (3) emphysematous
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changes in the chest X-ray or computed tomography
(CT) scans, and (4) chronic respiratory symptoms with
a significant history of smoking (=20 pack-years). The
exclusion criteria were as follows: (1) acute exacerbation
within the previous 1 month, (2) bronchial asthma or an
increase in FEV; of more than 12% of the predicted value
upon use of 400 pg of albuterol, (3) other lung diseases
such as bronchiectasis and interstitial lung disease, (4) a
history of lung resection surgery, and (5) refusal of con-
sent.

The CAT and PHQ-9 were completed for stable patients
by two trained nurses. Upon enrollment, complete medi-
cal histories were obtained, and clinical examinations
were performed by pulmonary physicians.

Evaluation of COPD

The Korean version of the CAT was validated and used
in this study. The CAT is simple to use and indicates a
patient’s quality of life. This instrument consists of eight
questions, each presented as a semantic 6-point differ-
ential scale (0 to 5). Scores of 0~10, 11~20, 21~30, and
31~40 represent a mild, moderate, severe, or very severe
clinical impact, respectively [14]. The 2011 Global Ini-
tiative for Chronic Obstructive Lung Disease (GOLD)
recommends that clinicians use the CAT to assess current
symptoms and assign patients to treatment groups based
on a CAT scores<10 versus>10 [15].

Evaluation of depression

The Korean version of the PHQ-9 was used to evalu-
ate depression in COPD patients. The PHQ-9 is widely
used in clinical practice to measure severity of depressive
symptoms [16, 17]. The PHQ-9 consists of nine ques-
tions, and the scores for each item range from 0 (not at
all) to 3 (nearly every day) with regard to occurrence
of symptoms over the previous 2 weeks. The sensitiv-
ity and specificity vary according to the cut-off scores. A
score>10 suggests a high likelihood of major depression.
Our study’s cut-off score was 10, as in a previous study
by Kroenke et al [18]. The total scores were classified as
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Fig. 1. Distribution of depression severity by PHQ-9 scores.
PHQ-9, Patient Health Questionnarie-9.

minimal (0~4), mild (5~9), moderate (10~14), moderate-
to-severe (15~19), and severe depression (>20) [18].

Data analysis

The data are presented as the means + standard devia-
tion (S.D.). Univariate associations between the PHQ-9
and other variables were analyzed using Pearson’s cor-
relation coefficient. The sensitivity, specificity, positive
predictive value (PV), and negative PV of the CAT were
calculated. P values less than 0.05 were considered sig-

Table 1. Clinical characteristics of the study group

Variables Subjects (n=97)

Men, n (%) 89 (92%)
Median age, years 67.6 £9.3 (44~85)
Median duration of COPD, months 48 (2~300)
Gold stage, n (%)

A 10 (10.3%)

B 43 (44.3%)

C 506.1D)%

D 39 (40.3%)

Median FEV1 (% of predicted value) 59%
Smoking state (n)

Current smoker 71 (73.2%)

Ex-smoker 21 (21.6%)

Never-smoker 5(5.2%)
Comorbidities

Yes (%) 21 (22%)

Cardiovascular event 10

Arrhythmia 4

Diabetic mellitus 3

Hypertension 4

Cancer 4

Liver disease 2
Competence level of inhaler use (0~10)

Indacaterol 9

Salmeterol + fluticasone 8.7

Tiotrotium 8.5

Formoterol + budesonide 8.4

Salbutamol 7.5

Median CAT Score
Depression (PHQ-9 score>10)

15.2 +7.9 (1~34)
10 (10.3%)

COPD, Chronic obstructive pulmonary disease; FEV:, Forced
expiratory volume of 1 second; CAT, COPD assessment test;
PHQ-9, Patient Health Questionnarie-9.
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nificant. All data were analyzed using the SPSS version
18.

Results

Patient demographics and clinical characteristics

Over a 5-month period, 124 patients with COPD were
assessed for their eligibility at an outpatient pulmonary
clinic. Of these patients, 97 were enrolled in the study.
Basic characteristics of the patients are shown in Table
1. Among the 97 patients, 92% were men. The median
age was 67.6 = 9.3 yr, and the median duration of COPD
was 48 months. According to 2011 GOLD recommenda-
tions, patients were divided into four groups (A: 10.3%,
B: 44.3%, C: 5.1%, and D: 40.3%). The median FEV;
was 59%, and 73.2% were current smokers. The propor-
tion of patients with comorbidities was 22%. Cardiovas-
cular events such as coronary artery disease and cerebral
infarct were the most frequent. The mean competence
level of inhaler use was 8.42 of 10 points. The median
CAT score was 15.2 = 7.9. Severity of depression was
classified as minimal, mild, moderate, moderate-severe,
or severe, corresponding to 73%, 17%, 7.0%, 2.0%, or
1.0% of patients, respectively (Fig. 1). The prevalence of
significant depression, defined as a PHQ-9 score>10, was
10.3% (Table 1).

Prevalence of depression according to GOLD stage,
CAT score, and comorbidity

Significant depression among the groups based on the
2011 GOLD guidelines was observed in only class Gold
B and D patients (40% and 60%, respectively) (Table 2).
The frequency of depression was significantly higher in
the group with higher CAT scores (20~29 versus>30;
odds ratio: 5.67 versus 22.66). However, the incidence of
comorbidity was not correlated with significant depres-
sion (Table 3).

Relationship between PHQ-9 and CAT scores
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Since patients with significant depression had higher
CAT scores, correlation analysis was performed. A sig-
nificant association was observed between the PHQ-9
and CAT scores (r=0.545 and P<0.001) (Fig. 2), and the
PHQ-9 score was significantly higher in COPD patients
with a higher CAT score. We also analyzed the relation-
ship between the PHQ-9 score and post-FEV; and found
no significant association (Fig. 2).

Sensitivity, specificity, and predictive value of CAT
score for depression

The capability of the CAT as a predictor of depression
was investigated. The sensitivity, specificity, positive
predictive value, negative predictive value, and accuracy
were calculated according to the CAT score levels. The
sensitivity and specificity of a CAT score>20 were 70 and

Table 2. Distribution of depression according to GOLD stage,
CAT score, and comorbidity

Depression
No Yes
GOLD stage ~ Mild 10 (11.5) 0(0.0)
Moderate 39 (44.8) 4 (40.0)
Severe 5(5.8) 0(0.0)
Very severe 33 (37.9) 6 (60.0)
CAT score <9 23 (26.4) 0(0.0)
10~19 45 (51.7) 3(30.0)
20~29 16 (18.4) 4 (40.0)
>30 3(3.5) 3(30.0)
Comorbidity 0 69 (79.3) 7 (70.0)
1 15 (17.2) 2 (20.0)
2 1(1.2) 1 (10.0)
3 2(2.3) 0(0.0)

CAT, COPD assessment test.
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Fig. 2. Scatter diagrams showing correlations between two parameters. (A) Correlation between Patient Health Questionnaire-9 (PHQ-
9) and COPD assessment test (CAT). (B) Correlation between PHQ-9 and the Post-forced expiratory volume in 1 second (FEV3).



COPD Assessment Test as valuable predictor of depression

137

78.16, respectively. The accuracy was highest for a CAT
score>30 (Table 4).

Discussion

COPD is associated with multiple comorbidities [3,
19]. In individuals with COPD, depression is significant-
ly associated with decreased functional status, impaired
quality of life, disease progression, and mortality [9]. It
is important to focus on early screening and management
of depression [20, 21]. However, depression in COPD
patients is under-recognized and often undiagnosed since
the symptoms are not disease-specific [20]. Without ob-
jective evidence such as that obtained by screening tools,
it is difficult to refer patients to a psychiatrist, even if de-
pression is considered during routine outpatient practice.
Consequently, we aimed to investigate the relationship
between the widely used CAT and depression as mea-
sured by the PHQ-9.

The main finding of the present study is that the PHQ-
9 score was significantly higher in COPD patients with
higher CAT scores. The data suggest that the CAT can be
used as a predictor of depression. Our findings also show
that significant depression among the groups based on the
2011 GOLD guidelines was only observed in the Gold B
and D classes. A previous study demonstrated that the
FEV: does not adequately reflect all systemic manifesta-
tions present in COPD patients [22], whereas the CAT is
more closely correlated with depression [14]. These find-
ings suggest that physicians should carefully consider de-

pression, particularly in symptomatic patients. Addition-
ally, the previous study demonstrated that the prevalence
of significant depression in stable COPD patients ranged
between 10% and 42% [5]; in our study, the prevalence
was 10.3%. This discrepancy could be partly attributed
to the fact that our patients had relatively high compe-
tence levels for inhaler use. The clinical characteristics
of the study group might also influence the prevalence
of depression.

There are certain limitations to the present study. First,
we did not use other scales for depression screening, such
as the Hospital Anxiety and Depression Scale (HADS),
the Center for Epidemiologic Studies-Depression (CES-
D), or the Diagnostic and Statistical Manual of Men-
tal Disorders-IV (DSM-1V), as the ‘gold standard’ [5].
Although the GOLD guidelines recommend that new
COPD patients should have a detailed medical history,
including an “assessment of feelings of depression”,
there is no consensus on the most appropriate screening
approach [1]. Second, we did not include other variables,
such as the CAT items or comorbidities, in the multivari-
ate analysis. Third, our sample size was relatively small.

In agreement with a previous study, significant depres-
sion is a common comorbidity that affects the health sta-
tus of patients with COPD [19, 20]. Our study suggests
that there is a correlation between the CAT and depres-
sion measured by the PHQ-9.

In conclusion, the CAT is a simple and valuable pre-
dictor of depression in COPD patients, and it should be
frequently used to detect COPD patients with depression

Table 3. Odds ratio for depression according to GOLD stage, CAT score, and comorbidity

Depression (PHQ-9 score>10)

OR (95% CI)

No Yes
GOLD stage Mild to moderate 49 (56.3) 4 (40.0) 1.00 (Referent)
Severe to very severe 38 (43.7) 6 (60.0) 1.93(0.51, 7.34)
CAT score <19 68 (78.2) 3(30.0) 1.00 (Referent)
20~29 16 (18.4) 4 (40.0) 5.67 (1.15,27.87)
>30 3(3.5) 3(30.0) 22.66 (3.15, 63.19)
Comorbidity 0 69 (79.3) 7 (70.0) 1.00 (Referent)
>1 18 (20.7) 3(30.0) 1.64 (0.39, 6.99)

PHQ-9, Patient Health Questionnarie-9; CAT, COPD assessment test.

Table 4. Sensitivity, specificity, predictive values, and accuracy of the CAT for depression

CAT score Sensitivity Specificity ~ Positive Predictive Value Negative Predictive Value Accuracy
>10 100.00 29.87 15.63 100.00 37.93
>20 70.00 78.16 26.92 95.77 77.32
>30 30.00 96.55 50.00 92.31 89.69

CAT, COPD assessment test.
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in clinical practice.
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