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Introduction
Chronic obstructive pulmonary disease (COPD) is a
common lung disease, and can be defined as chronic
obstruction of lung airflow that interferes with normal
breathing.1 COPD is the fourth leading cause of death in
the world.2 Reported prevalence rates vary from 251
million to 328 million cases worldwide, and high smoking
prevalence alongside ageing populations means that the
rates are expected to continue to rise.2 According to the
World Health Organisation (WHO), the deaths from COPD
will be increased by 30% every year and it will become the
third common cause of death worldwide by 2030.2 There is
limited data on the prevalence of COPD in Pakistan, but a
multinational epidemiological study published in 2012
reported a prevalence of 2.1% in individuals over the age
of 40 years.3

COPD and depression are common heterogeneous
conditions that are frequently associated, and both
diseases generate an elevated global economic and social
burden.4 Patients with chronic diseases in general, and
those with COPD in particular, are likely to have coexisting

depression compared with healthy individuals.5 Depression
and anxiety are associated with poorer health-related
outcomes, especially when they form the comorbidity
spectrum with long-term physical health conditions. These
conditions are commonly comorbid in COPD to the extent
that they should be considered in all patients.3 Because of
the complexity of the link, the mechanism behind sadness
and anxiety in COPD is still not fully understood. It is still
unclear how depression and COPD are related biologically.
It is interesting to note that these two conditions are
regarded as heritable, and there has recently been
discussion over whether the correlation between COPD
and anxiety or depression might be explained by genetic
factors.6

The most important risk factor for COPD is smoking.7
Smoking and depression have a bidirectional interaction.
Depressed individuals are more likely to smoke, display
higher risk to commence smoking, and find smoking
cessation more difficult. Conversely, smokers are more
likely to be depressed, which could be caused by the
activation of nicotinic acetylcholine receptors, or direct
inflammatory effects of smoking.8

The incidence of depression was 16.2 instances per 1,000
person-years in the COPD group and 9.4 cases per 1,000
person-years in the non-COPD control group, according to
a recent longitudinal study that included 35,000 patients
with COPD and followed them for 10 years.9,10 Zafar et al.
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found the health-related quality of life (HR-QOL) in patients
using mean total St. George’s Respiratory Questionnaire
(SGRQ) score to be 23.83±2.69.1 Himani et al. evaluated
COPD patients for depression and found the prevalence to
be 57.2%.5 Associated factors causing depression and
anxiety in COPD patients include higher body mass index
(BMI) and longer COPD duration.9 It has been reported that
COPD patients often report symptoms indicative of mild to
moderate or severe depression, which contributes to lower
physical activity and a poor QOL, with more respiratory
symptoms and exacerbations increasing mortality and
morbidity.11 Similarly for anxiety in COPD, data suggests
that healthcare providers need to pay more attention to
assessing anxiety and uncertainty components on a regular
basis among COPD patients and instituting appropriate
management.12 The fact that individuals with COPD who
have three or more comorbidities are more likely to be
hospitalised frequently and may die sooner than those who
do not has come to light over the past 20 years. The
prognosis of patients with COPD is influenced by
extrapulmonary diseases. Lung cancer, heart failure (HF),
coronary heart disease (CAD) and other comorbidities are
frequently associated with tobacco use. COPD is the direct
cause of comorbidities, such pulmonary artery disease
(PAD) and malnutrition. Anxiety and depression are two of
the comorbidities that significantly increase the burden of
COPD-related illness, particularly by lowering treatment
adherence and lowering QOL.13

A recent systematic review and meta-analysis of 25 studies
with long-term follow-up revealed that the relationship
between COPD and depression is likely to be bi-directional,
as depression may be both a cause and a consequence of
COPD.14 However, the exact mechanisms linking COPD
with depression and anxiety have not been identified.15

COPD has affected the QOL of patients, leading to disability,
which ultimately affects the patient’s families.1 The physical
symptoms of the disease restrict the daily activities of the
patient. The common psychological symptoms, such as
anxiety and unemployment, lead to social dependence,
which leads to demographic burden in the society.16

Although the exact process by which depression and
anxiety worsen COPD is yet unknown, it may entail both
psychological and physical elements.17 Identification and
development of appropriate treatment strategies is critical
to improving the QOL of COPD patients and reducing their
healthcare utilisation.1

The current study was planned to determine the frequency
of depression and anxiety in COPD patients, and to
determine the impact of anxiety and depression on HR-
QOL.

Patients and Methods
The cross-sectional, analytical study was conducted at the
Family Medicine and Pulmonology outpatient department
(OPD) of the Indus Hospital, Karachi, from June 14 to
December 14, 2022. After approval from the institutional
ethics review board, the sample size was calculated using
57.2% prevalence of depression in COPD5, 7% margin of
error and 95% confidence interval (Cl).  The sample was
raised using non-probability consecutive sampling
technique. Those included were patients aged 40-80 years
having COPD for >1 year. Non-consenting patients, those
unable to understand the questionnaire due to cognitive
impairment or having difficulty communicating with the
researcher, patients with history of dementia, delirium,
mania, bipolar effective disorder or posttraumatic stress,
patients already diagnosed as having depression or prior
anti-depressant treatment, those with controlled hypo- or
hyper-thyroidism, and those with congestive heart failure
(CHF), asthma, chronic renal failure, chronic kidney disease
(CKD), chronic liver disease (CLD) and stroke were excluded.
Prior to enrolment, informed consent was taken from each
patient.

Brief history about demographic information and duration
of COPD was taken from the patients. The researchers
interviewed the patient in a conducive environment
assuring the patient confidentiality. The Hospital Anxiety
and Depression Scale (HADS)18 was used to diagnose
depression and anxiety. HADS is a 14-point scale used to
determine depression and anxiety separately; 7 items for
each anxiety and depression, with each being rated 0-3 to
indicate the severity of difficulty experienced. Patients
having HADS of >8 were labelled depressed or anxious
separately. Moreover, the SGRQ19 was used to evaluate the
QOL among the patients. The SGRQ is a validated tool
consisting of 50 items divided into three parts; symptoms
component, impact component, and activity component.
Each response carried separate weighting. Each
component score was derived by dividing the summed
weights, unique for all questions, by the maximum possible
weight. A total score was calculated as the sum of scores
on the three parts. Scoring ranged 0-100, with higher
scores indicating poor QOL. The overall internal reliability
of the SGRQ, anxiety scale and depression scale were 0.965,
0.932 and 0.926, respectively. However, internal reliability
for each SGRQ domain was 0.756 for symptoms, 0.878 for
activity, and 0.952 for impact.

Data was analysed sing SPSS 25. Data normality of
continuous variables was assessed using the Kolmogorov-
Smirnov test. For continuous variables, mean±standard
deviation or median with interquartile range (IQR) was
reported, as appropriate. Cross-tabulation of anxiety and
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depression was done with baseline variables using chi-
square or Fischer exact test. P<0.05 was taken as significant.
Linear regression was used to assess the impact of anxiety
and depression on HR-QOL of patients. Effect modifiers,
such as age, gender, residence status, type 2 diabetes
mellitus (T2DM), dyslipidaemia, hypertension, smoking,
physical activity, family monthly income, occupational
status, educational status and duration of COPD, were
controlled through regression analysis.

Results
Of the 192 patients with mean age 61.44±9.66 years,
139(72.4%) were male and 170(88.5%) belonged to urban
areas. The median duration of COPD was 10 years (IQR: 8-
10 years) (Table 1).

Regarding comorbidities, 56(29.3%) patients were
hypertensive, 46(24.0%) had DM and 30(15.8%) had
dyslipidaemia. A total of 147(76.6%) patients were smokers,
while 21(11.0%) were physically inactive. The frequency of
anxiety and depression among COPD patients was
74(38.5%) and 67(34.9%), respectively (Figure).

Significant associations were found for anxiety with age,
employment status, education level, disease duration,
comorbidities and physical inactivity (Table 2).

Significant associations were noted for depression with
age, disease duration and physical inactivity (Table 3).

The overall HR-QOL median score was 28.10 (IQR: 25.34-
51.89). Domain-specific scores 53.04 (IQR: 35.10-59.14) for
symptoms, 46.04 (IQR: 46.04-64.23) for activity, and 13.0
(IQR: 9.70-42.82) for impact. Multivariate models showed
that COPD duration, physical inactivity and anxiety/
depression were significant predictors of HR-QOL, but after
adjusting for confounders, anxiety/depression remained
strongly associated with Hr-QOL, with mean scores 22.9
points higher among patients with anxiety/depression
compared to those without (95% CI: 18.29-27.5; p<0.001)
(Table 4).

Discussion
The presence of comorbid depression and anxiety
symptoms in patients with COPD have deleterious effects

Table-1: Baseline characteristics of the study population (n=192).

Variable n (%)

Mean Age (years) 61.44±9.66
Residence
Urban 170 (88.5)
Rural 22 (11.5)
Family Monthly Income
< 50000 167 (87.0)
≥ 50000 25 (13.0)
Occupational Status
Employed 47 (24.6)
Unemployed 144 (75.4)
Educational Status
Illiterate 81 (43.5)
Primary 8
Secondary 07 (3.3)

Figure: Anxiety and Depression among the patients.

Table-2: Association of baseline characteristics with anxiety.

Variable Anxiety p-value
No Yes

n (%) n (%)

Age (years)
< 60 Years 60 (75) 20 (25) 0.001€

≥ 60 Years 58 (51.8) 54 (48.2)
Gender
Male 85 (61.2) 54 (38.8) >0.99€

Female 33 (62.3) 20 (37.7)
Residence
Rural 11 (50) 11 (50) 0.241€

Urban 107 (62.9) 63 (37.1)
Employment Status
Unemployed 81 (56.3) 63 (43.8) 0.013€

Employed 36 (76.6) 11 (23.4)
Education
Illiterate 42 (51.9) 39 (48.1) 0.042€

Primary 66 (67.3) 32 (32.7)
Secondary 6 (85.7) 1 (14.3)
Higher 0 0
Family Monthly Income
< 50000 100 (59.9) 67 (40.1) 0.246€

≥ 50000 18 (72) 7 (28)
Duration of COPD
< 10 Years 68 (73.1) 25 (26.9) 0.001€

≥ 10 Years 50 (50.5) 49 (49.5)
Comorbid
None 80 (69) 36 (31) 0.030€

Single 18 (51.4) 17 (48.6)
Multiple 20 (48.8) 21 (51.2)
Smoking
No 27 (60) 18 (40) 0.818€

Yes 91 (61.9) 56 (38.1)
Physical Inactivity
No 117 (68.8) 53 (31.2) <0.001*
Yes 0 (0) 21 (100)
€Chi-Square *Fischer Exact Test; COPD: Chronic obstructive pulmonary disease.
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on physical functioning and on social interaction,
increasing fatigue and healthcare utilisation as the patients
are not able to take care of themselves the way they should.
The current study’s main focus was to determine this
impact. Depression and anxiety are challenging to identify
and treat because their symptoms often overlap with those
of COPD, such as having sudden shortness of breath and
irritability. Identifying depression and anxiety, and
developing appropriate treatment strategies are critical to
improving the QOL of COPD patients and reducing their
healthcare utilisation which is the task for family care
physicians. During the past two decades, there has been
increasing recognition that COPD patients with three or
more comorbidities are more likely to be frequently
hospitalised and may die prematurely compared to COPD
patients without comorbidities.13

The current study comprised 192 patients, with most of

them being males and generally aged 60-70 years. Another
study reported a similar mean age10 as COPD generally
occurs after age 40 years. The current patients came for
regular follow-up to the clinics as most of them belonged
to urban area and the mean duration of COPD was 10 years.

The frequency of anxiety and depression among the
current COPD patients were 38.5% and 34.9%, respectively.
Anxiety was plausible in 35.4% and possible in 68.2%
patients, whereas depression was probable in 41.7%.
Anxiety and sadness symptoms were present in 60.4% of
the cases using the HADS questionnaire.20 In one Pakistani
study using the same questionnaire, the prevalence of
moderate to severe depression and anxiety was 51%
(n=149) and 20% (n=59), respectively.3 In a metanalysis of
26 studies, 19 studies used the Global Initiative for Chronic

Table-3: Association of baseline characteristics with depression.

Variable Depression p-value
No Yes

n (%) n (%)

Age (years)
< 60 Years 60 (75) 20 (25) 0.015€

≥ 60 Years 65 (58) 47 (42)
Gender
Male 90 (64.7) 49 (35.3) >0.99
Female 35 (66) 18 (34)
Residence
Rural 11 (50) 11 (50) 0.114
Urban 114 (67.1) 56 (32.9)
Employment Status
Unemployed 89 (61.8) 55 (38.2) 0.114
Employed 35 (74.5) 12 (25.5)
Education
Illiterate 46 (56.8) 35 (43.2) 0.063
Primary 70 (71.4) 28 (28.6)
Secondary 6 (85.7) 1 (14.3)
Higher 0 0
Family Monthly Income
< 50000 107 (64.1) 60 (35.9) 0.438
≥ 50000 18 (72) 7 (28)
Duration of COPD
< 10 Years 69 (74.2) 24 (25.8) 0.010
≥ 10 Years 56 (56.6) 43 (43.4)
Comorbid
None 82 (70.7) 34 (29.3) 0.076
Single 22 (62.9) 13 (37.1)
Multiple 21 (51.2) 20 (48.8)
Smoking
No 29 (64.4) 16 (35.6) 0.915
Yes 96 (65.3) 51 (34.7)
Physical Inactivity
No 122 (71.8) 48 (28.2) <0.001
Yes 2 (9.5) 19 (90.5)
€Chi-Square *Fischer Exact; COPD: Chronic obstructive pulmonary disease.

Table-4: Comparison of baseline characteristics with health-related quality of life.

Variable Health Related Health Related Quality of Life (SGRQ score)
Quality of Life Unadjusted β Adjusted β
(SGRQ score)

Mean±SD

Age 0.53 (0.23-0.82) -0.09 (-0.33-0.14)
< 60 Years 33.11±18.3
≥ 60 Years 42.17±21.25
Gender
Male 37.94±19.98 Ref
Female 39.58±22.01 1.63 (-4.91-8.18) 1.87 (-2.56-6.32)
Residence
Rural 42.32±23.1 Ref
Urban 37.89±20.18 -4.43 (-13.61-4.73)
Employment Status
Unemployed 40.15±21.33 Ref
Employed 33.24±17.15 -6.9 (-13.66--0.15)
Education
Illiterate 41.8±21.42 Ref
Primary 35.95±19.58 -5.89 (-11.76--0.02)
Secondary 29.88±10.6
Family Monthly Income
< 50000 39.11±20.56 Ref
≥ 50000 33.61±19.98 -5.5 (-14.16-3.16)
Duration of COPD
< 10 Years 33.76±18.21
≥ 10 Years 42.75±21.67 1.89 (1.09-2.7) 0.85 (0.19-1.51) ¥
Comorbid
None 36.24±20.23
Single 38.34±16.33 -0.06 (-7.65-7.51)
Multiple 44.55±23.54 7.82 (0.76-14.88)
Smoking
No 38.43±21.15
Yes 38.38±20.39 -0.05 (-6.96-6.86)
Physical Inactivity
No 34.7±17.52
Yes 69.23±17.14 34.53 (26.55-42.5) 18.75 (11.77-25.72) ¥
Anxiety / Depression* 29.36 (25.11-33.61) 22.9 (18.29-27.5) ¥

Linear regressionβ: Beta Coefficient; *Reference Category: No; ¥: p-value <0.05
COPD: Chronic obstructive pulmonary disease,SGRQ: St. George Respiratory Questionnaire.
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Obstructive Lung Disease fixed criteria, and reported the
estimated pooled prevalence of COPD 11.1% (95% CI: 7.4-
14.8%), and with the lower limit of normal criteria, it was
8.0% (95% CI: 5.6-10.4%).21 In the current study, depressed
COPD patients reported significantly lower HR-QOL (higher
scores on the scale) compared to non-depressed and non-
anxious patients, which was in line with another study.22 It
has also been reported that participants with depression
have significantly higher levels of anxiety, less social
support, higher social stress and more subjective QOL
impairment.24 A study in Jordan showed that COPD
participants had poor QOL, high levels of anxiety and
uncertainty.25 One population-based study in Singapore
showed that the impact of depression on HR-QOL in COPD
was significantly greater than in people without COPD.26

The current study also found that males were more affected
with COPD, which may be because males are more exposed
to environmental pollution. This result is consistent with a
study conducted in Sweden.24-26

In the current study, after adjusting the influential factors,
anxiety and depression were found to have a significant
impact on the QOL of the patients, with patients suffering
from either anxiety or depression scoring worse than those
who had only COPD. This makes the study more
noteworthy as this element has not been studied much in
earlier studies. However, duration of smoking and severity
of COPD were not found significant, which was surprising
because theoretically they seem to have an impact on the
QOL of patients and has been reported by studies as well.1
Furthermore, in physically inactive patients, the HR-QOL
was 18.75 (95%CI: 11.77-25.72) points higher compared to
those who were active and mobile. Physical inactivity has
not been studied much in other studies conducted in
Pakistan, which makes the current study significant in this
aspect. Plus, separately comorbidities were also studied,
and were found to be impacting the QOL of the patients.
But the presence of two or more comorbidities was not
found significant during regression analysis in the current
study, which is different from literature showing that three
or more comorbidities were more likely to be frequently
hospitalised and may die prematurely compared to COPD
patients without comorbidities.17 The current could not
find the association of age, employment status, education
level and monthly income, which is contradictory to other
studies showing that educated people had good QOL
compared to less educated, and advanced age affected
QOL.5,21

The current study has a few limitations. First, the cross-
sectional design meant causal inferences could not be
drawn. Second, the patients were included only from the
OPD, which failed to represent COPD population  coming

to Emergency Department (ED) or inpatient in various
wards. Third, the study did not evaluate the other factors
that could be contributing to the anxiety and depression
among the patients other than the presence of COPD,
which, in the current socioeconomic conditions of the
country, could be significant contributors to it. Lastly, a
higher margin of error resulting in a lower sample size and
the sampling technique may have introduced selection
bias, limiting the generalisability of the findings. Large-
scale studies are recommended to explore all aspects in
depth.

Conclusion
Depression and anxiety are common comorbidities in
patients with COPD, and affect the overall HR-QOL of the
patients. Recognition and management of depression and
anxiety in COPD may improve outcomes and potentially
decrease health service utilisation, which is pertinent in a
resource–scarce setting. The role of primary care and
respiratory physicians is crucial in identifying these patients
and treating them with non-pharmacological and
pharmacological strategies.
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