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ABSTRACT

Introduction: Psychiatric disorders, especially anxiety and depression have been reported to have an increased
prevalence in chronic obstructive pulmonary disease (COPD) patients, but there is a paucity of data from India.
Aims and Objectives: Aim of our study is to study the frequency of psychiatric comorbidities in COPD patients
and their correlation with severity of COPD, as per global initiative for obstructive lung disease guidelines.
Materials and Methods: This study was conducted in outpatient department of a tertiary care hospital (King George’s
Medical University). A total of 74 COPD patients were included in this study and compared with 74 controls. The diagnosis
and severity of COPD were assessed by spirometry. Psychiatric comorbidities were assessed using the Mini International
Neuropsychiatric Interview questionnaire. Results: The frequency of psychiatric comorbidities was significantly
higher (P < 0.05) in COPD patients (28.4%) as compared to controls (2.7%). As regards to severity, the frequency was
significantly increased in severe and very severe COPD. The frequency of psychiatric comorbidities in COPD patients
increased significantly with the increase in duration of symptoms being present in 67% of patients with duration of
symptoms more than 10 years and only 23% of patients with duration of symptoms <5 years. Conclusion: The frequency
of psychiatric comorbidities is increased in COPD patients as compared to controls. We recommend that all patients

with COPD should be screened for psychiatric comorbidity, if any.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD), a common
preventable and treatable disease, is characterized by
persistent airflow limitation that is usually progressive.!!
Exacerbations and comorbidities contribute to the overall
severity in individual patients. Its prevalence is 5.0%
among Indian males and approximately 3.2% among
Indian females over 35 years of age.®

The projection for 2020 indicates that COPD will be
the third leading cause of death worldwide and the

Access this article online

Quick Response Code: )
Website:

www.lungindia.com

DOI:
10.4103/0970-2113.177441

fifth leading cause of years lost through early mortality
or handicap in terms of disability-adjusted life years.!*
Anxiety and depressive symptoms are common in patients
affected by COPD, even when their disease is mild in
terms of forced expiratory volume (FEV ) and respiratory
symptoms. The etiology between COPD and depression
continues to be complex and likely bidirectional. As with
schizophrenia, the higher rates of smoking seen in patients
with depression could lead to the higher prevalence
rate of COPD in depressed patients./* One hypothesis
suggests that chronic hypoxemia may lead to disruptions
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of noradrenergic and dopaminergic synthesis, release,
and replenishment that ultimately lead to depressive
symptoms. Furthermore, chronic hypoxemia may also lead
to poor oxygenation in the periventricular and subcortical
regions of the brain, which are vulnerable regions to
hypoperfusion and lead to similar brain MRI changes as
seen in patients with depression.®

Similar to COPD and depression, the association between
COPD and anxiety appears to be multifactorial and
bidirectional. Mikkelsen et al. further outlined possible
explanatory models for a common pathophysiology
between COPD and anxiety, including the hyperventilation
model, carbon dioxide hypersensitivity model, and
cognitive-behavioral model.[¥y However, psychiatric
comorbidities in COPD patients are often under diagnosed
and contribute to the morbidity in these patients. Increased
awareness is, therefore, essential to diagnose and treat
psychiatric comorbidities in such patients. This study
aims to study the frequency of psychiatric comorbidities
in COPD outpatients and to correlate the severity of COPD
with psychiatric comorbidities.

MATERIALS AND METHODS

The present study was conducted in a tertiary care hospital
of Uttar Pradesh, India. The first and second patients with
COPD attending medicine or respiratory OPD were selected
for this study, and normal healthy individuals without
COPD were taken as control from the general population.
The controls were randomly assigned, and age and
gender matched. The present study was a hospital-based,
cross-sectional, observational study conducted from
August 2013 to August 2014.

Inclusion criteria

All patients diagnosed to have COPD by pulmonary function
tests were included in this study. The severity of COPD in
these patients was determined by pulmonary function tests,
and global initiative for obstructive lung diseases (GOLD)
criteria was used for staging. The patients were required
to consent for this study, and our population consisted of
individuals between 30 and 80 years.

Exclusion criteria

Those patients who were not consenting for the study or
who had a primary psychiatric disorder except for substance
abuse disorder (tobacco) diagnosed by Mini International
Neuropsychiatric Interview (MINI) version 6.0.0 were
excluded from this study. Individuals who had a comorbid
medical condition (congestive heart failure, diabetes
mellitus, hypertension, and cerebrovascular accident)
or those taking oral corticosteroids were also excluded
from the study. Patients who presented with an acute
exacerbation were excluded from the study.

Procedures
The study was approved by the ethical and research committee
of King George’s Medical University, and the selected patients
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were briefed about the study. The study was designed as a
cross-sectional case—control study and the enrolled patients
were subject to a detailed clinical history and physical
examination. In the clinical history, duration of COPD with
history of complications and treatment were elicited. History
of the presence of risk factors such as smoking, hypertension,
and diabetes mellitus was enquired. After that, detailed
physical examination was carried out which included general
examination and systemic examination. The patients were
subjected to routine investigations such as complete blood
count, serum electrolytes, renal function tests, liver function
tests, viral markers, and chest X-ray. The pulmonary function
test was done using RMS Helios 702 Spirometer (Recorders
and Medicare Systems Pvt. Ltd., MEDSPIROR, India). The
following parameters were obtained from the test: FEV ,
forced vital capacity (FVC), FEV /FVC ratio. FEV, and FVC
and the FEV /FVC ratio were the main parameters used to
stage the COPD patients, according to GOLD guidelines.
Postbronchodilator spirometry (salbutamol 2.5 mg by
nebulization) was performed in all the patients to exclude
the diagnosis of bronchial asthma.

Psychiatric comorbidities were assessed by the following
questionnaire

The MINI is a short structured diagnostic interview,
developed jointly by psychiatrists and clinicians in the
United States and Europe, for Diagnostic and Statistical
Manual of Mental Disorders, 4" Edition, Text Revision and
International Classification of Diseases, Tenth Revision
psychiatric disorders. It was designed to meet the need for
a short but accurate-structured psychiatric interview for
multicenter clinical trials and epidemiology studies and to
be used as a first step in outcome tracking in nonresearch
clinical settings. The MINI is divided into modules
identified by letters each corresponding to a diagnostic
category. All questions must be rated. Rating is done to the
right of each question by circling either yes or no. When
necessary, the clinician should ask for examples, and the
patient should be encouraged to ask for clarification when
needed. We have used MINI version 6.0.0 in our study.

Statistical analysis

This is a cross-sectional, case—control study in which
prevalence of psychiatric comorbidities in COPD was
evaluated.

RESULTS

Baseline characteristics

A total of 200 subjects were enrolled in this study. Of
these, 74 were normal healthy volunteers, and 126 were
COPD patients diagnosed clinically. Of these, 52 were
excluded by PFT analysis. Age of the patients (n = 74)
ranged from 38 years to 76 years. The mean age of
cases was 56.97 * 10.11 years when compared with
54.92 = 9.09 years for controls. The percentage of males
in cases and controls was equal at 77%. A majority of
cases (62%), as well as controls (55%), were from a rural
background.
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Risk factors for chronic obstructive pulmonary disease
A significant difference was found with regards to cigarette
smoke exposure [Table 1]. Seventy-one percentage of
cases were smokers as compared to 8% in controls. The
mean pack years of smoking were significantly higher in
cases (24.32 = 12.15) as compared to controls (6.5 = 2.74).
Among smokers, a significant proportion of cases (77%)
had quit smoking. The exposure to biomass-based
smoke (Chulha) was significant as a risk factor in the
causation of COPD as 13.5% of the cases chiefly females had
an exposure history as compared to none in the controls.

Characteristics of cases

The duration of symptoms was <5 years in most of our
cases (77%) with the mean duration of 4.94 + 3.78 years.
The mean FEV, in our cases was 38.18% *13.67%
compared to 89.89% =1.32% in controls. The mean
FEV /FVC ratio in our cases was 56.74% *9.20% as
compared to 96.85% *=2.57% in controls. A majority of our
patients (60.8%) had severe COPD as per GOLD criteria.

Chronic obstructive pulmonary disease and psychiatric
comorbidity

The overall frequency of psychiatric comorbidities was
28.4% as compared to 2.7% in controls [Table 2]. The
frequency was the highest for substance abuse disorder
with a prevalence of 16%. The gender-based difference
in the frequency of psychiatric comorbidities in COPD
patients was statistically significant for substance abuse
disorder which was more prevalent in males as compared
to females with a P = 0.039. The frequency of psychiatric
comorbidities in COPD patients increased with the severity
of COPD [Table 3]. The frequency of comorbidities in
Grade IV COPD was 53% as compared to 16.67% in Grade I/
IT (P = 0.035). The frequency of psychiatric comorbidities
was also affected by the duration of symptoms. In patients
with duration of symptoms <5 years, the frequency was
22.8% compared to the frequency of 66.67% in patients
with symptoms more than 10 years (P < 0.001). The
relationship of the frequency of psychiatric comorbidities
with respect to the number of exacerbations per year was
not significant, although the frequency was higher in those
with symptoms more than 10 years history compared to
none in patients with <2 exacerbations per year.

DISCUSSION

Psychiatric comorbidities are more prevalent among
COPD patients than among healthy subjects. In our
study, 71.6% of cases were smokers compared to 8.1%
in controls (P < 0.001). In a study in Northern Sweden
by Lindberg et al., the prevalence of COPD among men
who were either current or ex-smokers was 89%."! The
prevalence of COPD among males who had a positive
smoking history in our study was 91%, and these findings
go hand in hand with the study by Lindberg et al. The
mean pack years in cases was 24.32 * 12.15 while in
controls it was 6.5 = 2.74 (P = 0.001). These findings
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Table 1: Smoking history of study population

Cases (n=74) Controls (n=74) Statistical
n (%) n (%) significance
ZZ “I)”
Smoking status
Nonsmoker 21(28.38) 68 (91.89)  62.261 <0.001
Smoker 53(71.62) 6 (8.11)
Current status of
smoking among
smokers
Ex-smoker 41(77.36) 6 (100.00) 1.705 0.192
Current smoker 12 (22.64) 0(0.00)
Mean+SD (n=53) Mean=SD (n=6) “¢” “p”
Pack years 24.32+12.15 6.50+2.74 3.555 0.001
Mean+SD (n=41)
Duration of quitting 9.68+6.25 8.00+4.05 0.637 0.527

in ex-smokers (years)

SD: Standard deviation

Table 2: Psychiatric co-morbidity as per MINI
version 6.0.0
Psychiatric co-morbidity

Cases (n=74) n (%) Controls (n=74) n (%)

Dysthymia 4(5.41) 0(0.00)
Generalized anxiety disorder 4 (4.40) 1(1.35)
Major depressive episode 2 (2.70) 0(0.00)
Panic disorder 3(4.05) 0 (0.00)
Substance abuse disorder 12 (16.21) 1(1.35)
No psychiatric comorbidity 53 (71.62) 72 (97.30)

¥*=20.332, P=0.005

Table 3: COPD severity and psychiatric comorbidities in
cases (n=74)

Comorbidities Grade I/I1 Grade III Grade IV
(n=12) n (%) (n=45) n (%) (n=17) n (%)

No comorbidity 10 (83.33) 35(77.78) 8 (47.06)

Comorbidities 2 (16.67) 10 (22.22) 9 (52.94)

x*=6.695, P=0.035. COPD: Chronic obstructive pulmonary disease

of ours are consistent with smoking being a risk factor
in pathophysiology of COPD. Among the smokers, a
significant proportion of cases (77%) had quit smoking.
The history of smoking was predominantly found in males
with only a single female case having a positive history of
exposure to tobacco smoke.

A statistically significant difference in Chulha (biomass
based fuel) exposure was found (P = 0.001). In our study
13.5% of cases had a positive history of exposure to
Chulhas utilizing biomass fuels. This finding corroborates
with Chulha exposure utilizing biomass fuels being a risk
factor in the causation of COPD. The study by Hu et al.
observed that people exposed to biomass smoke have an
odds ratio of 2.44 (95% confidence interval, 1.9-3.33) for
developing COPD, relative to those not exposed to biomass
smoke. !

In our study, cases had psychiatric comorbidity of 28.4%

as compared to 2.7% in controls (P = 0.005). In an Indian
study conducted by Sharma et al., the prevalence of
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psychiatric comorbidity was estimated to be around 44.8%
as compared to 24.3% in controls. The lower frequency of
psychiatric comorbidities in our study could be explained
by the fact that we have used a different tool for the
diagnosis of psychiatric comorbidities (MINI), compared to
the use of Global Mental Health Assessment Tool-Primary
Care version by the study conducted by Sharma et al'® The
lower frequency of psychiatric comorbidities in our study
can be due to the fact that we excluded other medical
comorbidities and inpatients. It is a well-known fact that
the prevalence of psychiatric comorbidities especially
anxiety and depression increase with other medical
illnesses.

The most frequent psychiatric comorbidity in our patients
was substance abuse disorder with a frequency of 16.21%.
Among the substance abuse disorders, the highest
frequency was for abuse of nontobacco products such as
cannabis. This finding can be explained by the fact that
most of our cases had a positive smoking history, and many
of the patients were still dependent on tobacco substitutes.
In the study by Sharma et al., the most prevalent psychiatric
comorbidity was anxiety disorders. This difference is due
to the reason that substance abuse disorders were not
considered in the study by Sharma et al."”!

In our study, the frequency of anxiety disorders was 9.5%
as compared to 1.4% in controls. The study by Kahraman
et al. found that the prevalence of anxiety in COPD
patients was 30.7% as compared to 16.4% in controls.l”
The lower frequency of anxiety disorders in our study
could be explained by the fact that Hospital Anxiety
and Depression Scale-subscale of anxiety was employed
in the above-mentioned study whereas we relied on a
structured psychiatric tool. In the study by Sharma et al.,
the prevalence of anxiety disorders was 20.6%.1% The
prevalence rates of anxiety in patients with COPD ranges
between 10% and 19% in patients with stable disease."!
This compares with our findings and consolidates the fact
that the prevalence of anxiety disorders is lower in stable
COPD patients as compared to patients who have been
assessed when in acute exacerbation.

In our study, the frequency of clinically significant depression
was 8.1% in cases as compared to 0% in controls. The
prevalence of depression as observed by Sharma et al. was
13.2%." However, studies from other countries reported the
prevalence of depression in patients with COPD varying from
6% to 56%.1">1% The study by Negi et al. found a prevalence
of depression of 33%.!*" There is no standardized approach
for the diagnosis of depression in COPD patients because
of the differences in the methodology and variability of
the screening questionnaires in cut-off points to determine
a diagnosis of depression. Hence, the wide range that is
observed among different studies. Maurer et al. also found a
prevalence of depression in COPD patients to vary from 10%
to 42%.0'" The differences were attributed to the differences
in sampling and variability in diagnostic instruments and
cut-off scores.!"”
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The higher prevalence of depression in COPD could
be attributed to biological factors like increased
levels of 5-hydroxyindoleacetic acid as reported by
Sekiduka-Kumano et al.'’! The other possible factors
responsible for increased prevalence of psychiatric
comorbidities in COPD patients could be psychological
factors such as low self-esteem and low self-worth resulting
from suffering a chronic medical illness. Social factors
such as social isolation and low productivity may also
contribute to this increased prevalence.

The gender-based differences in frequency of psychiatric
comorbidity in cases were significant in our study for
substance abuse disorder with a frequency of nearly 19.3%
in males as compared to 0% in females. This finding
of ours was statistically significant at a P = 0.047. The
gender-based difference in frequency of anxiety disorders
was present in our study. About 17.64% of females had
anxiety disorders compared to 7.01% of males, although
this observation was not statistically significant. This
finding though goes in concordance with the study by
Laurin et al. in which the prevalence was 1.5 times more
common in women as compared to men in cases."® In our
study, gender was also not associated with depression in
COPD patients, which was in accordance with the past
studies."” Our results showed a slight increase in the
frequency of depression in males (7%) as compared to
females (5.88%). In India, the male patients had higher
likelihood of COPD compared to female; however, in the
USA, the rate is reversed.?**!l Hence, the factors associated
with depression could be disease-related factors rather
than gender-specific factors.

In our study, the frequency of psychiatric comorbidities
increased with the severity of COPD. This finding of ours
was statistically significant (P = 0.035).

In our study, there was a significant difference in the
frequency of psychiatric comorbidities with durations
of symptoms of COPD as evidenced by a P < 0.001. The
frequency of psychiatric comorbidities in cases with
duration of symptoms more than 10 years was nearly 67%.

Our study showed that the frequency of psychiatric
comorbidities increased with the increase in number of
exacerbations of COPD per year. This finding, however,
lacked any statistical significance with a P = 0.254. The
lack of any statistical significance could be explained by
the variation in the distribution of cases with a majority
having <3 exacerbations. Gudmundsson et al. commented
that incompletely or untreated depression and anxiety
have major implications on the increased frequency of
admissions and prolonged length of stay.[??

The multivariate analysis for the frequency of psychiatric
comorbidities in relation to very severe COPD, duration
of symptoms more than 5 years and more than 2
exacerbations in an year had a high specificity (94.3%)
but a poor sensitivity of 23.8%.
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The strengths of our study are as follows

Our study utilized a structured analytical tool for the
estimation of frequency of psychiatric comorbidities
in COPD patients

In our study, stable patients who were attending
OPD were enrolled. In COPD patients, many of the
symptoms are shared with those of anxiety disorders,
particularly exaggerated during an exacerbation. Hence,
the decision to enroll only stable outpatients for our
study.

Limitations of our study are as follows

The study was conducted in a single center

The number of subjects enrolled in our study was small.
Hence, this study might need validation on a much
larger scale for the exact estimation of prevalence of
psychiatric comorbidities

In this study, staging of COPD was made by an older
version of GOLD guideline, by spirometry finding
alone. Updated gold guideline (2013) mandate
inclusion of severity of symptoms by modified British
Medical Research Council questionnaire and COPD
assessment test and risk of exacerbations.

CONCLUSION

The frequency of psychiatric comorbidities is significantly
increased in COPD patients as compared to controls and
the frequency increases with the severity and duration of
symptoms of COPD. The gender-based differences in the
frequency are significant for substance abuse disorder
and anxiety disorders. As a primary care physician, it
is important to recognize the presence of symptoms
suggestive of psychiatric illness and to institute proper
treatment for the same.
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