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Background & objectives: Although depression is a significant co-morbid condition in chronic illnesses, 
little is known about the prevalence or risk factors for depressive symptoms in patients with chronic 
obstructive pulmonary disease (COPD) in India. This study was undertaken to investigate the presence 
and risk factors of depression in the COPD patients attending a tertiary care health facility in north 
India.
Methods: COPD was classified according to GOLD stages based on forced expiratory volume in one 
second (FEV1) in 126 stable patients. Depression was examined by administering the nine-item Hindi 
version of Patient Health Questionnaire-9 (PHQ-9). Linear regression model was used to examine 
association between predictor variables and risk of depression with adjustment of age and sex. Cronbach 
alpha was calculated to assess internal consistency of PHQ-9.
Results: In the study population as whole, 33.3 per cent patients showed moderate to severe depressive 
symptoms whereas 20.6 per cent patients had major depressive disorder on PHQ-9 Scale. Educational 
and occupational status, body mass index, FEV1, respiratory symptoms, physical impairment and 
dyspnoea were found to be potential predictors of depression in COPD patients.
Interpretation & conclusions: One fifth of the patients with COPD had severe symptoms of related to 
depression, which was especially higher with severity of COPD. Hence, the patients with COPD should 
focus on management of these two conditions. Further, future studies should be conducted to assess the 
role of depression management and timely treatment of it in patients with COPD. 
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 The Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) defines chronic obstructive 
pulmonary disease (COPD) as “a preventable and 
treatable disease with some significant extrapulmonary 
effects that may contribute to the severity in individual 

patients”1. It is characterized by airflow obstruction 
leading to slowly progressive symptoms of persistent 
cough, exertional dyspnoea, wheezing and eventual 
functional impairment. Global Burden of Disease and 
Risk Factors project1 shows that COPD is the leading 
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cause of death and disability-adjusted life years 
(DALYs) in high-income countries, and in nations of 
low and middle income2.

 Prevalence of COPD in India lies between 6.6 to 
7.7 per cent and it contributes significantly to mortality 
and DALYs3. Previous studies have reported the 
prevalence of depressive symptoms in COPD patients 
ranging from 6 to 56 per cent4-7. The impact of COPD 
on individuals living with the disease depends upon 
multiple factors in addition to the medical burden, 
ranging from patients’ circumstances, expectations 
to coping skills and psychological wellbeing. In 
individuals with COPD, depression is significantly 
associated with decreased functional status, impaired 
quality of life (QoL)8 and disease progression and 
mortality9.

 Patients with depression may not adhere to their 
management programmes such as the pulmonary 
rehabilitation10, and smoking cessation11. Therefore, 
depression may lead to poor clinical outcomes. 
It has been shown that depression leads to higher 
healthcare use with higher admission and relapse rate 
in emergency department patients12. Ultimately, the 
presence of depression in patients with COPD leads to 
higher economic burden. 

 Given the significant burden associated with 
presence of depression in patients with COPD, 
screening and early treatment of depressive symptoms 
is considered to be important. Therefore, we conducted 
a study to estimate the presence of depression in 
patients with COPD visiting a tertiary care centre in 
north India. Further, the association of depression with 
demographic and clinical characteristics of COPD 
patients was also examined. 

Material & Methods

Study design: This cross-sectional, non-randomized 
study was carried out from November 2011 to April 
2012 at Indira Gandhi Medical College & Hospital, 
Shimla, Himachal Pradesh, India. All consecutive 
patients with COPD attending the Chest Outpatient 
Clinic, who met the inclusion criteria, were evaluated. 
A diagnosis of COPD was established based on 
medical history, current symptoms, suggestive findings 
from physical examination and available pulmonary 
function tests, as per the definitions provided by 
American Thoracic Society and European Respiratory 
Society13. The main inclusion criteria for the study were 
(i) clinically stable patients with no exacerbations and 
change in medication during last four weeks, and (ii) 

post-bronchodilator ratio of forced expiratory volume 
in one second to forced vital capacity less than 0.70 
(FEV1/FVC<0.70). The exclusion criteria were asthma 
or any current respiratory disorder other than COPD, 
and serious, unstable cardiovascular disease, as these 
affect the QoL of COPD patients. The study protocol 
was approved by the institutional ethics committee. 
Written informed consent was obtained from each 
participant prior to study.

Measurement of depression: Depression was evaluated 
with the validated Hindi version14 of nine item PHQ-9 
(a subset of Patient Health Questionnaire). PHQ-9 is 
a self-report version of Primary care Evaluation of 
Mental Disorders (PRIME-MD)15. PHQ-9 consists 
of nine criteria on which the diagnosis of DSM-IV 
depressive disorders is based16. The PHQ-9 is a dual-
purpose instrument that, with the same nine items, can 
establish provisional depressive disorder diagnosis as 
well as grade depressive symptom severity. Each of 
the nine items of PHQ-9 was scored from 0 (not at 
all) to 3 (nearly every day). Total score ranged from 0 
to 27 and depending upon the total score, severity of 
depression was classified as follows: none (0-4), mild 
(5-9), moderate (10-14), moderately severe (15-19) 
and severe (20-27).

Other variables: Lung function impairment was 
assessed by spirometry after inhalation of 400 µg 
salbutamol using a computerized spirometer (Model 
vitalograph 6800; SN.PN-06011 Vitalgraph Ltd., 
Ireland). In addition, information on the following 
variables was obtained by using questionnaire: age, 
sex, highest form of education received (low level: 
illiterate and primary education; high level: secondary 
education and graduate), occupational status (working 
and non working) and anthropometric measurements. 
International classification of underweight, overweight 
and obesity was used to define obesity (i.e. BMI for 
underweight <18.5, normal 18.5 - 24.9, overweight ≥25 
and obese ≥30 kg/m2)17. Participants were asked about 
their smoking habits and exposure to biomass fuel. 
Smoking index18 was calculated which is a product of 
average number of cigarettes smoked per day and the 
total duration of smoking in years.

 Based on the response of the patient, the patients 
breathlessness was scored using Medical Research 
Council (MRC) Dyspnoea scale19. The MRC Dyspnoea 
Scale concerns perceived breathlessness and consists 
of five degrees: 1 - shortness of breath with strenuous 
exercise; 2 - shortness of breath when hurrying; 3 - 
walking slower than people of same age; 4 - needing 
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to stop after walking 100 yards on level ground; 5 - too 
breathless to leave the house20.

 The St George’s Respiratory Questionnaire 
(SGRQ) is a disease specific HRQL (health related 
quality of life) questionnaire21 and in this study 
validated Hindi version of SGRQ was used22. 
Symptoms and physical functioning were assessed 
using the symptoms and activity domains of the SGRQ. 
The “Symptoms” domain relates to the frequency and 
severity of respiratory symptoms, and the “Activity” 
domain focuses on physical activities that either cause 
or are limited by dyspnoea. Both components were 
computed using item specific weights assigned to each 
question. The scores range from 0 to 100 and a higher 
score indicates a worst HRQL23.

Statistical analysis: Depending on the variable 
distribution, results were expressed as numbers, 
percentages and mean ± SEM. Prevalence of depression 
was determined by calculating the percentage of 
patients with severity symptoms on PHQ-9. Analysis 
of the association between depressive symptoms and 
individual determinants in patients with COPD was 
carried out using linear regressions analysis controlling 
for age and sex. The main model consists of PHQ-9 
score as dependent variable and all demographic 
variables (age, gender, body mass index, literacy, socio-
economic status, smoking status and biomass exposure) 
and COPD related variables (FEV1, breathlessness, 
disease severity, respiratory symptoms, physical 
functioning) as independent variables. Difference in 
characteristics between participants were tested with 
unpaired t test for normally distributed variables, with 
the Wilcoxon rank sum test for skewed variables, 
and with the chi-square test or fisher exact test for 
categorical variables. Cronbach alpha was calculated 
to assess internal consistency of PHQ-9. All statistical 
analyses were carried out using Statistical Package for 
Social Sciences (SSPS) (Version 20.0, USA).

Results

Demographical, clinical and socio-economic 
characteristics: A total of 126 patients with COPD 
were included in the study with the mean age of 
62.69 ± 0.84 in Table I. Study population included 
majority of men (93, 73.81%) as compared to women 
(33, 26.19%), with a low level of education (75.4%) 
and from rural area (76.2%). A total of 101 (80.14%) 
patients were either current or past smokers. Mean 
smoking index of patients with smoking history was 

372.94 ± 25.48 with a significant difference (P<0.001) 
between male and female population. The mean BMI 
of the sample population was 20.97 ± 0.29 with 24.6 
per cent underweight and 14.3 per cent overweight 
patients. There was no significant difference in BMI 
status between male and female group (Table I).

 Compared to male, female patients had significantly 
higher proportion of illiterate patients (75.8 vs. 
47.3%). Further, 54.9 per cent of male patients were 
either employed or self-employed while 87.9 per cent 
of female patients were housewives. There was no 
significant difference in area of residence between the 
male and female group.

 A total of 65 (51.6%) patients were suffering from 
severe COPD, 61 (48.4%) were suffering from mild to 
moderate COPD. A total of 51 (40.5%) patients were 
having severe dyspnoea, while 75 (59.5%) were having 
mild to moderate dyspnoea. There was no significant 
difference in severity of COPD or dyspnoea level 
between male and female groups. The FEV1 to FVC 
ratio was not significantly different between the groups 
(Table I).

Presence of depression: In the study population as 
a whole, 62 (49.2%) patients showed mild to severe 
depressive symptoms. A total of 26 (20.6%) patients 
had a moderately severe to severe depression or major 
depressive disorder, followed by 16 (12.7%) having 
moderate depression and 20 (15.9%) having mild 
depression (Table II). Severe depression was found to 
be higher among patients with severe stages of COPD. 
Internal consistency of PHQ-9 was evaluated using 
Cronbach alpha. Cronbach alpha was 0.93 for PHQ-9 
showing good consistency of these patient reported 
outcome tools in present study population.

Determinants of depression: Determinants for 
depression in COPD patients were analysed using linear 
regression model using score of PHQ-9 as a dependent 
factor with univariate independent factors such as 
demographic, clinical and socio-economical factors. 
Level of education, occupational status, and body 
mass index, FEV1, dyspnoea, symptoms and activity 
components of SGRQ, were significantly associated 
with higher score of PHQ-9 in COPD patients. Lower 
educational status was associated with higher score 
of depression severity (beta= -1.566, P<0.01). Higher 
BMI was associated with lower score of depression in 
patients with COPD (beta= -0.779, P<0.01). Higher 
age, gender and area of residence were not associated 
with higher PHQ-9 score.



Table I. Demographic, clinical and socio-economic characteristics of patients with COPD

Characteristics Overall Male Female P value

N (%) 126 (100) 93 (73.81) 33 (26.19)

Age (yr) 62.69±0.84 63.12±0.98 61.52±1.65 0.403

Education (No, %)

Illiterate 69 (54.8) 44 (47.3) 25 (75.8) 0.016

Primary 26 (20.6) 20 (21.5) 6 (18.2)

High 24 (19) 23 (24.7) 1 (3)

Graduate 7 (5.6) 6 (6.5) 1 (3)

Occupation

Employed 15 (11.9) 14 (15.1) 1 (3) <0.001

Self employed 38 (30.2) 37 (39.8) 1 (3)

Retired 22 (17.5) 22 (23.7) 0

Not working 22 (17.5) 20 (21.5) 2 (6.1)

House wife 29 (23) - 29 (87.9)

Area of residence

Rural 96 (76.2) 69 (74.2) 27 (81.8) 0.479

Urban 30 (23.8) 24 (25.8) 6 (18.2)

BMI, kg/m2 20.97±0.29 21.2±0.33 20.4±0.59 0.228

 Underweight 31 (24.6) 21 (22.6) 10 (30.3)

 Normal 75 (59.5) 56 (60.2) 19 (57.6)

 Overweight 18 (14.3) 15 (16.1) 3 (9.1)

 Obese 2 (1.6) 1 (1.1) 1 (3)

Smoking index 372.94±25.48 451.13±28.31 152.59±33.71 <0.001

Pulmonary function scale

 FEV1 (% pred.) 49.78±1.64 49.4±1.91 50.8±3.19 0.714

 FEV1/FVC 60.3±0.84 60±1.01 61.2±1.53 0.523

St George’s Respiratory Questionnaire (SGRQ)

SGRQ symptoms 58.79±1.53 59.05±1.77 58.02±3.11 0.769

SGRQ activity 61.27±1.17 60±1.29 64.89±2.55 0.067

Depression

PHQ-9 7.86±0.54 7.82±0.63 7.97±1.103 0.902

MRC dyspnoea scale

Grade 1 34 (27) 29 (31.2) 5 (15.2) 0.121

Grade 2 41 (32.5) 30 (32.3) 11 (26.8)

Contd...
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Characteristics Overall Male Female P value

Grade 3 43 (34.1) 27 (29) 16 (48.5)

Grade 4 8 (6.3) 7 (7.5) 1 (3)

GOLD COPD scale

Stage 1 14 (11.1) 10 (10.8) 4 (12.1) 0.876

Stage 2 47 (37.3) 33 (35.5) 14 (42.4)

Stage 3 44 (34.9) 34 (36.6) 10 (30.3)

Stage 4 21 (16.7) 16 (17.2) 5 (15.2)

BMI, body mass index; FEV1, forced expiratory volume in 1 sec; SGRQ, St George Respiratory Questionnaire; MRC, Medical Research 
Council; GOLD, Global Initiative for Chronic Obstructive Long Disease 

Table II. Prevalence of depression in COPD patients visiting a tertiary care center in north India

Mild Moderate Moderately severe to severe

COPD (total), N (%) 126 20 (15.9) 16 (12.7) 26 (20.6)

Severe COPD (FEV1 <50% predicted), N (%) 65 9 (13.8) 7 (10.8) 19 (29.2)

Mild to moderate COPD (FEV1 >50% predicted), N (%) 61 11 (18) 9 (14.7) 7 (11.5)

Discussion

 In the current study, about one third of the patients 
with COPD were suffering from moderate to severe 
depression and one in five was suffering from major 
depressive disorder. The depression was associated 
with the level of education, occupational status, body 
mass index, FEV1, respiratory symptoms, physical 
impairment, dyspnoea and GOLD severity whereas no 
association was found with age, sex, area of residence 
and smoking status.

 The data regarding the prevalence of depression in 
patients with COPD from India are scarce. A study has 
shown 72 per cent cumulative prevalence of depression 
in Indian COPD patients23. However, studies from 
other countries reported the prevalence of depression 
in patients with COPD varying from 6 to 56 per cent9-11. 
This variation in prevalence can be partly attributed to 
the use of different measures for depression. Studies 
from Japan and Turkey reported the prevalence of 
depression in patients with COPD from 40.5 to 46.7 
per cent25,26. In our study depression was seen in 33.3 
per cent patients which was in accordance with above 
mentioned studies.

 In agreement with a previous study27, our study 
suggested that age was probably not an important 

determinant of depression in patients with COPD; 
gender was also not associated with the depression 
in COPD patients, which was in accordance with the 
past studies28. In India, the male patients had higher 
likelihood of COPD compared to female29; however, 
in USA the rate is reversed30. One of the major reasons 
is the high smoking rate in males compared to females 
in India. Hence, the factors associated with depression 
could be disease-related factors rather than gender-
specific factors. Level of educational has shown strong 
association with the presence of depressive symptoms 
similar to a study conducted by Al Shair et al31. 
Occupational status showed significant association 
with the presence of depression which could be due 
to reason that most of the patients with higher disease 
severity were not working and residing in home only, 
which in turn could develop mood disorders.

 Another important variable, which showed strong 
association with COPD was body mass index. There 
was a strong association between BMI and depression 
as shown by many studies25,31 as presence of depression 
was significantly higher in patients with low BMI. 
No association was seen between smoking status and 
depressive symptoms similar to a study conducted by 
Hanania et al32 who showed that the depression was 
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more related to COPD itself rather than simply to 
habits associated with smoking.

 Airway obstruction (FEV1) showed strong 
association with depressive symptoms similar to 
previous studies25,26. Respiratory symptoms and 
physical impairment were strongly associated with 
depressive symptoms, similar to findings reported 
in the past5,28. Our findings were in accordance with 
previous studies5,25,31 that dyspnoea was significantly 
associated with development of depressive symptoms. 
Reduced physical activity due to dyspnoea is probably 
the primary factor leading to psychiatric morbidities 
encountered in our patients. Severity of COPD had 
strong association with depressive symptoms as shown 
earlier31.

 There were certain limitations in the present study. 
We were not able to consider sample size for our study 
population as we did not have previous estimate on 
prevalence of depression among individuals with COPD 
and without any extensive co-morbidity in any previous 
studies. In addition, functional status was not measured 
in the present study, so relationship of functional status 
with health related quality of life and psychological 
health and symptoms was not measured.

Table III. Linear regression assessing factors associated with 
higher score of PHQ-9
Patient characteristics Beta SE P value

Age, years+ 0.068 0.058 0.241

Sex+ 0.152 1.24 0.902

Level of education -1.566 0.582 0.008

Occupational status 1.824 0.647 0.006

Area of residence -1.256 1.284 0.33

BMI -0.779 0.159 <0.01

FEV1 -0.078 0.029 0.009

SGRQ symptoms 0.132 0.03 <0.01

SGRQ activity 0.212 0.038 <0.01

MRC dyspnoea scale 3.203 0.535 <0.01

GOLD scale 1.913 0.59 0.002

BMI, body mass index; FEV1, forced expiratory volume in 
1 sec; SGRQ, St George Respiratory Questionnaire; GOLD, 
Global initiative for chronic obstructive lung disease; MRC, 
Medical Research Council
+age and sex adjusted for all the characteristics other than age 
and sex

 Future studies should be conducted with large 
sample size and demographic variation. Depression 
should be assessed in routine care and factors affecting 
should be properly monitored in this special group 
of population. Future studies should be conducted 
to identify the outcomes of COPD with treatment or 
screening for depression.

 In conclusion, a substantial number of patients 
with COPD had depression with higher occurrence of 
depression among less educated, low BMI status, with 
higher dyspnoea and COPD severity, and with poor 
quality of life. Therefore, detection of psychological 
co-morbidities should be emphasized in routine clinical 
practice in COPD patients.
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