
Original paper

Depression is a major determinant
of both disease-specific and generic
health-related quality of life in people
with severe COPD

Sun Mi Jang1,2, Ki Uk Kim1,2 , Hae Jung Na1,2,
Seung Eun Song1,2, Sang Hee Lee3, Haejung Lee4,
Yun Seong Kim1, Min Ki Lee1,2 and Hye-Kyung Park1,2

Abstract
The quality of life of patients with chronic obstructive pulmonary disease (COPD) decreases significantly as the
disease progresses; those with severe COPD are affected most. This article investigates predictors of the
disease-specific and generic health-related quality of life (HRQL) in patients with severe COPD. This
multicentre prospective cross-sectional study enrolled 80 patients with severe COPD. At enrolment, all
patients completed a disease-specific instrument, the St George’s Respiratory Questionnaire (SGRQ), and a
generic instrument, the Short Form 36 Health Survey Questionnaire (SF-36). The data were analyzed by
Pearson’s correlation and multiple linear regression. The mean age of the patients was 66 + 8 years; 93%
were males. The SGRQ and SF-36 scores were not influenced by age or sex. Depression, dyspnea, the number
of exacerbations, and exercise capacity significantly predicted the total SGRQ score (p < 0.05). Depression was
the strongest determinant of the total SGRQ score. The SF-36 physical component summary scores were
related to depression, dyspnea, and the number of exacerbations (p < 0.05). In comparison, the SF-36 mental
component summary scores were related to depression and anxiety (p < 0.05). Depression is a significant
determinant of both the disease-specific and generic HRQL in patients with severe COPD. Screening and early
intervention for depression in patients with severe COPD could improve the HRQL.
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Introduction

Noncommunicable diseases (NCDs) including

chronic lung disease, heart disease, stroke, cancer,

and diabetes kill over 35 million people each year,

representing nearly two-thirds of the world’s deaths.

Chronic obstructive pulmonary disease (COPD) is a

major respiratory NCD that is currently the third lead-

ing cause of death worldwide.1 COPD is character-

ized by persistent airflow limitation that is usually

progressive and associated with an enhanced chronic
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inflammatory response in the airways and the lungs.

Health-related quality of life (HRQL) is perceived

as an important outcome of treatment in subjects

with COPD.2–4

Recent population-based studies of HRQL found

that patients with COPD had worse physical function

and mental health compared with the general popula-

tion.5–7 Impaired HRQL in patients with COPD is

known to be associated with increased dyspnea,8–10

physical impairment,10 depression and anxiety,10,11

readmission,12 and mortality.13 As disease progresses,

patients with COPD experience increasing deteriora-

tion of their HRQL, with greater limitations to their

basic daily life activities and declining participation in

social activities.14 In fact, the severity of airflow lim-

itation as an indicator of disease progression, based on

post-bronchodilator forced expiratory volume in

1 second (FEV1) percentage predicted, is considered

an important factor influencing HRQL.15–17 Accord-

ing to Kim et al.,18 HRQL in COPD patients worsened

with the COPD severity measured by FEV1.

However, little is known about the factors influen-

cing HRQL in patient with severe COPD patients

(FEV1 < 50%),19 although some literature shows that

they have overall symptom burden and a poor HRQL

comparable to that of advanced cancer patients.20–22

In order to help people with severe COPD cope

better with a poor HRQL, the factors that contribute

to HRQL need to be identified and understood. HRQL

encompass disease-specific aspects and more generic

health-related issues.23 Disease-specific HRQL

instruments such as the St George’s Respiratory

Questionnaire (SGRQ) are designed to assess the

health impact associated with a respiratory disease,24

while generic instruments such as the Short Form 36

Health Survey Questionnaire (SF-36) measure overall

health status to compare other population groups.25

To the best of our knowledge, this is the first study

to investigate factors influencing disease-specific and

generic HRQL in an Asian population with severe

COPD. Therefore, the aim of the study was to inves-

tigate the predictors of disease-specific and generic

HRQL in Korean population with severe COPD.

Methods

Subjects and study design

This cross-sectional study was conducted between

March 2010 and November 2010. A total of 80

patients with severe COPD (post-bronchodilator

FEV1 < 50% predicted) were enrolled from the

pulmonology outpatient clinics of six institutions in

Korea.19 A diagnosis of COPD was established based

on medical history, current symptoms, pulmonary

function tests (PFTs), and a post-bronchodilator FEV1

to forced vital capacity (FVC) ratio (FEV1/FVC) of <

0.7. Patients with an illness other than COPD that was

likely to result in death within 6 months or an inability

to perform the PFT and 6-min walk test (6MWT)

were excluded; such conditions included myocardial

infarction within the preceding 4 months, unstable

angina, and congestive heart failure (New York Heart

Association class III or IV). Patients considered clini-

cally unstable were also excluded; this was defined as

significant changes in medication including treatment

with systemic corticosteroid or antibiotics, disease

exacerbation, or hospital admissions in the preceding

6 weeks.

General characteristics—including age, sex, cumu-

lative smoking (pack years), education level, monthly

income, employment status, marital status, and

comorbidities (hypertension, diabetic mellitus, arthri-

tis, osteoporosis, angina, incontinence, gastritis, and

other diseases)—were assessed by a questionnaire.

The study protocol was approved by the Institu-

tional Ethics Committee, and written informed con-

sent was obtained from all patients.

Clinical and physiological measurements

Body mass index (BMI) was obtained by the follow-

ing equation: BMI ¼ weight/height2 and was mea-

sured before the PFT. The modified Medical

Research Council (mMRC) scale, which is the most

commonly used validated scale to assess dyspnea in

daily living in chronic lung disease, uses the follow-

ing five-point grading scale26: 0 ¼ Not troubled with

breathlessness except with strenuous exercise; 1 ¼
Troubled by shortness of breath when hurrying on the

level or walking (WK) up a slight hill; 2 ¼ Walks

slower than people of the same age on the level

because of breathlessness or has to stop for breath

when WK at own pace on the level; 3 ¼ Stops for

breath after walking about 100 yards or after a few

minutes on the level; and 4 ¼ Too breathless to leave

the house or breathless when dressing or undressing.

Acute exacerbations were defined as an unsched-

uled visit to a health-care provider, an emergency

department visit, or hospitalization.

Functional exercise capacity was measured by

6MWT, expressed as an absolute value, as per the

American Thoracic Society (ATS) guidelines.27 The
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6MWT was conducted in an enclosed corridor on a

measured course 30 m in length, and subjects were

instructed to walk from one end to the other, covering

as much distance as possible during a 6-min period.

Patients were verbally encouraged and allowed to rest

if needed, and the time remaining was called out after

every elapsed minute. Spirometry was performed

according to the ATS/European respiratory society

(ERS) recommendations using a standard PFT unit

(Sensor Medics Vmax 22; Viasys Healthcare Inc.,

Conshohocken, Pennsylvania, USA).28 Physical

activity was determined using the self-administered

short form 2.0 version of the International Physical

Activity Questionnaire (IPAQ).29 The IPAQ requires

respondents to estimate time spent in various levels of

physical activity during the previous week. Scores for

WK and moderate (MPA) and vigorous (VPA) activ-

ities are calculated as durations and frequencies multi-

plied by known metabolic equivalents per activity

(METs/minutes/week); VPA ¼ 8.0 METs; MPA ¼
4.0 METs; and WK ¼ 3.3 METs. The total physical

activity score is an index of the sum of the values

reported for VPA, MPA, and WK. An item pertaining

to time spent sitting is not included in the total phys-

ical activity score.

Anxiety and depression

The Korean version of the Hospital Anxiety and

Depression Scale (HADS) was used to evaluate the

patients’ anxiety and depression status.30 The HADS

consists of 14 items, 7 of which score for anxiety and

7 for depression. The theoretical scores for anxiety

and depression on the HADS range from 0 to 21;

scores of 0–7 in respective subscales are considered

normal, with 8–10 borderline and 11 or over indicat-

ing clinical anxiety or depression.

Health-related quality of life

The SGRQ is a disease-specific questionnaire used

extensively for patients with COPD and several other

chronic pulmonary diseases.24 The questionnaire con-

sists of 50 items classified into three domains that

measure symptom score, activity limitations, and the

psychosocial impact of the disease; and scores for

each domain and the total score range from 0 to

100, with high scores indicating poor health status.

Part I covers patients’ recollections of their symptoms

over a period of 1 month, to assess their perception of

any recent respiratory problems, including with

respect to frequency and severity; part II addresses

patients’ current state and the activity score measures

disturbances to daily physical activity that cause or

are limited by breathlessness. The total score sum-

marizes the impact of the disease on overall health

status. The Medical Outcomes Study 36-item Short-

Form Health Survey (SF-36) is the most frequently

utilized generic HRQL measure for both patients with

COPD and the general population.25 The SF-36

includes eight health indices: physical functioning,

role of physical, bodily pain, general health percep-

tions, vitality, social functioning, role of emotional,

and mental health. The questionnaire has well-

documented reliability and validity and provides

physical component summary (PCS) and mental com-

ponent summary (MCS) scores—higher scores indi-

cate a better health status.

Statistical analysis

Data are expressed as frequencies (n, %) for catego-

rical variables and means + standard deviation for

continuous variables. Pearson’s correlation coeffi-

cient (r) was used to assess the relationships between

physiological and psychosocial factors and HRQL.

For the multivariate logistic regression to identify the

predictors of disease-specific and generic HRQL in

patients with severe COPD, we included variables

that were significant in the Pearson’s correlation

analysis.

The SPSS for Windows software (version 22.0;

SPSS Inc., Chicago, Illinois, USA) was used for all

calculations. The level of significance was set at

p < 0.05.

Results

Characteristics of subjects

A total of 80 patients were included in the study; Base-

line characteristics of patients with severe COPD are

shown in Table 1. The mean age was 66 + 8.3 years

and 74 (92.5%) were male. On average, patients had a

disease duration of 9.3 years, mMRC dyspnea grade of

2.33, and 6MWD of 309 m. The SGRQ (total), SF-36

PCS, and SF-36 MCS scores were 45.1+ 17.6, 56.7+
20.7, and 69.5 + 18.5, respectively.

The relationships between clinical factors
and HRQL

Table 2 shows the Pearson’s correlation coefficients

between the SGRQ, SF-36, and clinical factors. Being

in paid work, increased exercise capacity (6MWD),
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and physical activity were related to better disease-

specific health status, as indicated by a lower SGRQ

(total) score (Pearson’s correlation coefficient (r) ¼
�0.263, r ¼ �0.495, and r ¼ �0.300, respectively).

Increased dyspnea, HADS-A, and HADS-D scores

were related to poor disease-specific health status

(r ¼ 0.603, r ¼ 0.451, and r ¼ 0.573, respectively).

Regarding generic physical HRQL, as indicated by

SF-36 PCS score, higher education level, being in

paid work, increased 6MWD, and physical activity

were related to higher SF-36 PCS score, indicating

better generic physical health status (r ¼ 0.249, r ¼
0.266, r¼ 0.422, and r¼ 0.272, respectively). Similar

to SGRQ, increased dyspnea, HADS-A, and HADS-D

scores were related to a lower SF-36 PCS score (r ¼
�0.501, r ¼ �0.420, and r ¼ �0.589, respectively).

In terms of generic mental HRQL, higher education

level, being in paid work, increased 6MWD, and

physical activity were related to a higher SF-36 MCS

score, indicating better generic mental health status

(r ¼ 0.253, r¼ 0.234, r ¼ 0.305, and r ¼ 0.233,

respectively). Similar to the SF-36 PCS score,

increased dyspnea, HADS-A, and HADS-D scores

were related to lower SF-36 MCS score (r ¼
�0.367, r ¼ �0.610, and r¼ �0.678, respectively).

Dyspnea and depression had strong correlations with

both the SGRQ total score and SF-36 PCS score in

severe COPD patients. Anxiety and depression had

strong correlations with SF-36 MCS score.

The significant factors associated with HRQL
in patients with severe COPD

We investigated the significant factors influencing the

disease-specific and generic HRQL in patients with

severe COPD, using multiple linear regression model

(Table 3). The multivariate analysis showed that

depression, dyspnea, and 6MWD were significant

predictors of both SGRQ (model R2 ¼ 0.540) and

SF-36 PCS score (model R2¼ 0.453). Depression and

anxiety were significant predictors of SF-36 MCS

score (model R2 ¼ 0.474). Depression was a signifi-

cant predictor of both disease-specific and generic

HRQL in patients with severe COPD.

Discussion

The present study revealed that HRQL in patients

with severe COPD was associated with several factors

including depression, anxiety, dyspnea, and exercise

capacity. In terms of the disease-specific HRQL, the

Table 1. Baseline characteristics of the patients with
severe COPD (n ¼ 80).a

Characteristic Value

Sex (male) 74 (92.5%)
Age (years) 66 (+8.3)
Smoking (pack years) 37.2 (+28.8)
Education level

Basic (�6 years) 23 (28.8%)
Secondary (7–11 years) 29 (36.3%)
Higher (�12 years) 28 (35%)

Monthly income (US$)
Very low (<1000) 51 (63.8%)
Low (1000 to <2000) 17 (21.3%)
Middle (2000 to <3000) 1 (1.3%)
High (>3000) 11 (13.8%)

Marital status
Currently married 67 (83.8%)
Single, divorced, widowed 13 (16.3%)

Employment status (paid work) 68 (85%)
COPD duration (years) 9.3 (+9.2)
Dyspnea (MMRC scale)

Grade 0 3 (3.8%)
Grade 1 19 (23.8%)
Grade 2 23 (28.8%)
Grade 3 19 (23.8%)
Grade 4 16 (20%)

6MWD (m) 309 (+85.7)
Spirometry FEV1% predicted 37.6 (+7.3)
Spirometry FEV1/FVC% 45.9 (+10.8)
BMI (kg/m2) 21.4 (+3.3)
Physical activity (MET/minutes/week) 2271.1 (+3198)
Number of comorbidities

0 40 (50%)
1 28 (35%)
2 8 (10%)
>¼3 4 (5%)

Exacerbations in the past year
No 52 (65%)
Yes 28 (35%)

HADS-A 3.5 (+3.9)
HADS-D 6.3 (+4)
SGRQ (total) 45.1 (+17.6)
SF-36 (PCS) 56.7 (+20.7)
SF-36 (MCS) 69.5 (+18.5)

COPD: chronic obstructive pulmonary disease; FEV1: forced
expiratory volume in 1 second; FVC: forced vital capacity; BMI:
body mass index; MET: metabolic equivalent of task; MMRC: Mod-
ified Medical Research Council; 6MWD: 6-min walk distance;
HADS-A: Hospital Anxiety and Depression Scale-Anxiety;
HADS-D: Hospital Anxiety and Depression Scale-Depression;
SGRQ: St. George’s Respiratory Questionnaire; SF-36: Short
Form 36 Health Survey Questionnaire; PCS: physical component
summary; MCS: mental component summary; SD: standard
deviation.
aData are presented as mean + SD or numbers with percentages
in parentheses unless otherwise indicated.
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SGRQ is used extensively for patients with chronic

pulmonary diseases. Our study found that depression,

dyspnea, and exercise capacity were significantly

associated with the SGRQ in patients with severe

COPD. However, FEV1 was not correlated with the

SGRQ in this population. This is consistent with pre-

vious data from the National Emphysema Treatment

Trial.31 In contrast, according to Hajiro et al., FEV1

significantly influenced SGRQ in patients with

severe COPD.15 Sundh et al.32 also found that a

lower FEV1% predicted was related to a lower

HRQL in severe COPD patients as assessed by

COPD Assessment Test, which was shown to have

a good correlation with the SGRQ in patients with

COPD.33 In addition, this study revealed that exacer-

bations in the previous year were not correlated with

the SGRQ.

A comprehensive assessment of HRQL in patients

with COPD requires instruments that not only evalu-

ate the disease-specific effects but also the overall

burden of the disease on functioning and emotional

well-being in daily life.34 We found that depression

had a considerable influence on both the SF-36 PCS

and MCS scores. Dyspnea and exercise capacity were

also significant predictors of the SF-36 PCS score,

and anxiety was significantly associated with the

SF-36 MCS scores. In a comparative survey study

of COPD patients with the healthy general population

using the SF-36, patients with very severe COPD had

a lower HRQL than the general population or those

with MPA or severe COPD.7 Moy et al. showed that

exercise capacity, dyspnea, age, and self-report of

being disabled were significant determinants of the

SF-36 PCS score, and dyspnea, depression,

antidepressant use, daytime sleepiness, and education

were significant determinants of the SF-36 MCS score

in severe COPD patients.31

The present study is the first to show that depres-

sion is a strong determinant of both SF-36 PCS score

and MSC score in addition to disease-specific HRQL

in patients with severe COPD. Recent studies have

reported that the prevalence of depression in COPD

patients is 10–40% and that the patients with more

severe COPD stages had a higher prevalence.35–37

Evidence suggests that COPD patients with coexist-

ing depression or anxiety have an increased risk of

experiencing further exacerbations, frequent hospital

admissions, impaired quality of life, and mortality

compared with those without these conditions. Atlan-

tis et al. reported that depression and anxiety

adversely affect the prognosis of COPD, conferring

an increased risk of exacerbation and possibly death,

while COPD increased the risk of developing depres-

sion.38 Ng et al. reported that 44.1% of inpatients with

COPD exacerbations had depression, and depression

was associated with a poorer quality of life, greater

number of respiratory symptoms, longer hospital stay,

and higher mortality rate.39 Fan et al. reported that

41% of the patients with severe COPD were

depressed, and depressed patients had a higher mor-

tality.40 Given the association of depression with

greater prevalence, poorer HRQL, and increased mor-

tality,41 screening and early intervention for depres-

sion in patients with severe COPD may be a

therapeutic option. A retrospective cohort study of

US veterans showed that COPD patients with depres-

sion who accessed specialist mental health clinics had

a 30% reduction in mortality.42

Table 2. Pearson’s correlation between HRQL (SGRQ, SF-36 PCS, and SF-36 MCS) and other clinical variables.a

Variable

SGRQ (total) SF36 (PCS) SF36 (MCS)

r p Values r p Values r p Values

Education level — 0.249 0.025 0.253 0.023
Employment status �0.263 0.018 0.266 0.017 0.234 0.036
Dyspnea (MMRC) 0.603 < 0.001 �0.501 < 0.001 �0.367 <0.001
6MWD �0.495 < 0.001 0.422 < 0.001 0.305 0.005
Physical activity �0.300 0.006 0.272 0.014 0.233 0.037
HADS-A 0.451 < 0.001 �0.420 < 0.001 �0.610 < 0.001
HADS-D 0.573 < 0.001 �0.589 < 0.001 �0.678 < 0.001

MMRC: Modified Medical Research Council; 6MWD: 6-min walk distance; HADS-A: Hospital Anxiety and Depression Scale-Anxiety;
HADS-D: Hospital Anxiety and Depression Scale-Depression; SGRQ: St. George’s Respiratory Questionnaire; SF-36: Short Form 36
Health Survey Questionnaire; PCS: physical component summary; MCS: mental component summary; HRQL: health-related quality of
life; r ¼ Pearson correlation coefficient.
aAll correlations are statistically significant.
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The etiology and mechanisms of the increased pre-

valence of depression in patients with COPD are not

well understood. Dantzer et al. proposed that when

activation of the peripheral immune system continues

unabated, such as during systemic infections, cancer,

or autoimmune diseases, the ensuing immune signal-

ing to the brain can lead to an exacerbation of sickness

and the development of symptoms of depression in

vulnerable individuals.43 However, using data from a

large cohort, Hanania et al. demonstrated that clinical

and biological measures were less important determi-

nants of depression in patients with COPD than dis-

ease symptoms and quality of life.36 Other studies

have also suggested associations with depression and

COPD; the irreversible airflow limitation caused a

decrease in the oxygen supply to the brain and loss

of regional gray matter accompanied by impairment

of white matter microstructural integrity, which was

associated with disease severity and may underlie the

psychological and mood changes of COPD.44 COPD-

related fears contributed incrementally to disease-

specific disability.45

There were several limitations to our study. First,

because the subjects were recruited during outpatient

visits, the number of patients with severe COPD is

relatively small. The subjects were also predomi-

nantly males. As a result, generalization of the results

to females with COPD may be unwarranted. Second,

our definition of depression was based on the score of

a self-reported questionnaire (HADS), and we did not

seek a physician-based diagnosis of depression.

Finally, we could not assess any possible etiological

or causal links between COPD and depression, and

COPD-related changes in HRQL over time, because

of the cross-sectional nature of this analysis.

Conclusion

HRQL in patients with severe COPD was associ-

ated with several factors including depression,

anxiety, dyspnea, and exercise capacity. Among

these, depression was the strongest predictor of

both disease-specific and generic HRQL. Further

studies should identify psychological predictors of

poor HRQL in COPD patients using well-designed

prospective cohorts to isolate the mediating role

played by depression. In addition, clinicians should

pay attention to a number of physiological and

psychosocial factors to optimize HRQL in patients

with severe COPD.T
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Mortality after hospitalization for COPD. Chest

2002; 121: 1441–1448.

42. Jordan N, Lee TA, Valenstein M, et al. Effect of care

setting on evidence-based depression treatment for vet-

erans with COPD and comorbid depression. J Gen

Intern Med 2007; 22: 1447–1452.

43. Dantzer R, O’Connor JC, Freund GG, et al. From

inflammation to sickness and depression: when the

immune system subjugates the brain. Nat Rev Neurosci

2008; 9: 46–56.

44. Zhang H, Wang X, Lin J, et al. Grey and white matter

abnormalities in chronic obstructive pulmonary disease:

a case-control study. BMJ Open 2012; 2: e000844.

45. Keil DC, Stenzel NM, Kühl K, et al. The impact of
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