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Abstract

Background: One of the least studied symptoms of Chronic Obstructive pulmonary disease (COPD) are
quality of sleep and Obstructive Sleep Apnea(OSA). The aim of this study was to find the correlations
between qualities of sleep, depression, BODE Index and quality of life in COPD patients.

Materials and Methods: 52 stable COPD patients were recruited according to GOLD 2013 guidelines as
per the inclusion and exclusion criteria. Hindi versions of four questionnaires were administered - The
Pittsburgh Sleep Quality Index (PSQI), Patient Health Questionnaire 9 (PHQ 9) and the St. George
Respiratory questionnaire (SGRQ) and the patients were assessed for quality of sleep, depression and
quality of life respectively. 6 minute walk tests and Pulmonary function tests was performed as per
American Thoracic Society (ATS) guidelines.

Results: In the sample of 52 patients there were 43 males and 9 females, with mean age 57.01(+/-9.27). All
patients had affected quality of sleep and 5.76% indicative of OSA. There were significant correlations
between the Pittsburgh Sleep Quality Index. Patient Health Questionnaire 9, the St. George Respiratory
questionnaire and BODE Index (p value < or =0.05).

Conclusion: The prevalence of affected quality of sleep is high in COPD and there is a significant
correlation between quality of sleep, depression, BODE Index and quality of life in COPD patients.

disturbances, circadian variation in lung functions
and comorbid conditions and their relationships in
COPD. In this study with the help of Hindi

Introduction
Around the world, Chronic Obstructive
Pulmonary Disease (COPD) is one of the leading

causes of morbidity and mortality. In COPD,
nocturnal symptoms and symptomatic sleep
disturbances are quite common, available
epidemiological data shows that it may exceed
upto 75%, in patients with COPD.® Indian study
done by Sajal De on 40 patients also reported all
COPD patients having affected quality of sleep.?
Currently, there is a paucity of data on sleep

versions of some questionnaires (The Pittsburgh
Sleep Quality Index, The Epworth sleepiness
scale, Patient health questionnaire 9 and St.
George Respiratory Questionnaire) ®*® various
factors (sleep, depression, BODE Index and
quality of life) have been studied and correlated to
find any relation among them.
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Material and Methods

This correlation study was done on 52 patients in
Delhi, India, with convenient sampling being the
sampling method. Patients with stable diagnosed
COPD with post bronchodilator FEV,/ FVC <
0.70. (As per GOLD criteria 2013), patients able
to read and understand Hindi and Patient able to
ambulate independently were included in the
study. Any patient with acute exacerbation in less
than 4 weeks duration with any prescribed
changes in medication, any diagnosed neurolo-
gical, psychological, musculoskeletal, cognitive
impairment, any diagnosed co morbidity like
malignancy, diabetes mellitus, cardiovascular or
any other pulmonary disease and patient on
domiciliary oxygen supplementation, New York
heart association grade IV dyspnea, uncontrolled
hypertension,® Body mass index more than 30
kg/m? Neck circumference of more than 17
inches for men and 16 inches for women, patients
on sedatives or anti depressants"® were in the
exclusion criteria. After recruiting the patient
pulmonary function tests were done according to
ATS qguidelines. Then dyspnea was assessed
according to MMRC. Patients were then asked to
fill the Pittsburgh Sleep Quality Index, The
Epworth sleepiness scale, Patient health question-
naire 9 and St. George Respiratory Questionnaire
and then lastly 6 minute walk distance test was
performed according to ATS guidelines.

Data analysis

IBM SPSS Statistics 20 was used for analyzing
the data. AIll the continuous variables were
presented as mean +/- SD, and Bivariate
relationships between the variables was calculated
using Spearmen Rank Correlation Coefficient. A p
value of less than or equal to 0.05 was considered
significant.

Results

In this study 52 patients were recruited with the
mean age of the sample being 57.01(+/- 9.07) and
BMI 19.60 (+/- 3.98). All had a positive history of
exposure to smoke in some form. The sample had
10 moderate, 23 severe and 19 very severe COPD

as per GOLD guidelines 2013. The quality of
sleep was assessed using the PSQI and 38 patients
had a score of more than 5 which have a
significant correlation with diagnosed sleep
disorders. The prevalence of daytime sleepiness
was calculated as the score of Epworth Sleepiness
scale and the results were distributed in various
categories. Out of 52 patients 32 were normal, 6
had average sleepiness, 11 were very sleepy and 3
had score of above 16 which can be correlated and
is highly indicative of OSA.

Correlations of Global PSQI

variable r value p value
BODE Index 0.34 0.01*
BMI -0.02 0.83

MMRC 0.42 0.00*
6 minute distance -0.25 0.06

ESS 0.50 0.00*
PHQ 9 0.53 0.00*
Total SGRQ 0.53 0.00*

(*significant correlations)

Correlations of the Epworth sleepiness scale

Variables r value p value
BODE Index 0.39 0.00*
BMI 0.02 0.83

MMRC 0.34 0.01*
6 minute walk distance -0.35 0.01*
PHQ 9 0.58 0.00*
Total SGRQ 0.47 0.00*
PSQI 0.50 0.00*

(*significant correlations)

Correlation of Total SGRQ

Variables r value p value
BODE Index 0.62 0.00*
BMI 0.17 0.21

MMRC 0.56 0.00*
6 minute walk distance -0.54 0.00*
ESS 0.47 0.00*
PHQ 9 0.65 0.00*
Global PSQI 0.53 0.00*

(*significant correlations)
Correlations of PHQ 9: 66.37% patients were
suffering from mild to moderately severe

depression.

Variables r value p value
BODE Index 0.48 0.00*
BMI 0.03 0.82
MMRC 0.84 0.01*
6 minute walk distance -0.46 0.00*
ESS 0.58 0.00*
Total SGRQ 0.65 0.00*
Global PSQI 0.53 0.00*

(*significant correlations)
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Discussion

This study was done on 52 COPD patients, out of
which 43 were males. Number of male patients
were more maybe because COPD is more
common in males rather than females'®), although
convenient sampling was done and no bias was
there for male patients. Out of 52, 48 patients had
a positive smoking history and remaining 4 had
exposure to bio fuels for more than 10 years.
Female patients were mainly hookah smokers or
were exposed to bio fuels smoke for many years.
Therefore, all patients had a positive history to
smoke exposure. In all the patients none of the
patients were in mild category of COPD as per
GOLD guidelines.

Quality of sleep in COPD

In 2006, a study was done by Foteini Karachaliou
et al, that gave the prevalence of sleep related
symptoms in primary care population. There were
1501 patients and it reported that there is
increased possibility of OSAS — related symptoms
in COPD in contrast to asthma, and it also
suggested that COPD is the largest group that
should be considered for screening of OSAS in
primary care.®) In a study done on 59 patients,
Lewis et al found that 61% people had poor
quality of sleep.®® Nunes et al observed 71% of
patients with COPD having affected sleep quality.
@ In India, study done by Sajal De, assessed the
quality of sleep in 40 COPD patients and found all
the patients having affected quality of sleep.® The
present study gives a prevalence of 73.05% COPD
patients having affected quality of sleep with a
global PSQI score of more than 5. Daytime
sleepiness was also found in 26.91% of patients
with 5.76% patients having an Epworth sleepiness
scale score of more than 16, indicative of
obstructive sleep apnea.

Correlations of the Pittsburgh Sleep Quality
Index and its subcomponents with various
variables

A weak, positive, significant correlation was
observed between quality of sleep assessed by
PSQI and BODE Score (r = 0.34, p = 0.01),
showing that with increase in effect on quality of

sleep there is an increased risk of death in COPD
patients possible reason could be because with
increasing BODE Index the symptoms of patients
also increases and with deteriorating condition of
the patient the sleep quality may get reduced. BMI
when correlated with the global PSQI then a
weak, negative, non significant correlation was
found. This could be because earlier literature
supports the prevalence of sleep problems and
OSA in obese patients"® BMI is not sensitive to
measure lean body mass and the sample was taken
of non obese group, thus BMI was not sensitive to
establish a correlation between sleep quality and
body composition.

When MMRC was correlated with Global PSQI,
a significant positive correlation was observed (r
= 0.42, p = 0.00). This may be due to the fact that
with increasing levels of dyspnea there can be a
deterioration of respiratory conditions, which can
lead to increased upper tract obstruction.
Moreover it is proven that oxygen saturation is
lower in COPD patients during night which may
be affecting the quality of sleep.(1) The Global
PSQI could not be correlated significantly with
the 6 minute walk distance (r = -0.25,p = 0.06),
but a weak negative correlation was there. This
could be because more the quality of sleep is
affected the daytime activities of the patients get
affected. The energy levels are low and daytime
dysfunction is common in those patients as in
OSA. But a significant correlation could not be
established may be because of the small sample
size. ESS Score had a moderate, positive
significant correlation with Global PSQI ( r =
0.50, p = 0.00). this correlation can be because
with increasing night time sleep problems there is
a increased daytime dysfunction. In OSA there is
affected sleep in night because of the apnea
episodes and daytime sleepiness is a major
symptom of the disease therefore having a related
pathophysiology. PHQ 9 also correlated well with
Global PSQI (r = 0.53, p = 0.00), giving a
moderate positive significant correlation, which is
proven in earlier researches. (2) Total SGRQ also
correlated significantly with Global PSQI (r =
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0.53, p = 0.00), which is a moderate positive
significant correlation, which could be because
with affected quality of sleep there is a reduced
quality of life as quality of life instrument
holistically reviews all spheres of life. 2

The first component of PSQI which is subjective
sleep quality was correlated with various
variables. When correlated with BODE Index
there was a weak positive significant correlation (r
=0.33, p = 0.01). When correlated with BMI there
was a very weak, negative non significant
correlation. With MMRC there was a significant
weak positive correlation (r = 0.37, p = 0.00).
With 6 minute walk distance there was a weak
negative non significant correlation. It correlated
significantly with the ESS Score (r = 0.53, p =
0.00), which is moderate positive and significant,
showing that with increase in affected quality of
sleep daytime sleepiness also increases. With
PHQ9 there was a strong positive significant
correlation (r = 0.60, p = 0.00), which indicates
that with increasing depression there is
deteriorated quality of sleep which is in
accordance with the previous literature.) Total
SGRQ Score was correlated with subjective sleep
quality and the results were significant ( r = 0.59,
p = 0.00) giving a moderate positive correlation,
suggesting that with increasing affected quality of
sleep there is an increased effect on the quality of
life in COPD patients.

The second component of PSQI had a weak
positive but non significant correlation with
BODE Index (r = 0.25,p = 0.06), the correlation
could have been non significant because the sleep
latency was filled by the patients subjectively and
for exact values polysomnography is required.
With BMI(r = -0.06, p = 0.64) there was a very
weak, negative non significant correlation was
found. With MMRC there was a weak positive
significant correlation (r = 0.31, p = 0.02) which
implies that with increasing levels of dyspnea
there is an increase in sleep latency. When
correlated with 6 minute walk distance there was a
very weak negative non significant correlation (r
= -0.13, p = 0.33). With ESS there was a weak

positive non significant correlation (r = 0.26, p =
0.05), the result could be non significant because
of the subjectivity in the values of sleep latency.
With PHQ 9 there was a moderate positive signifi-
cant correlation found (r = 0.45, p = 0.00). with
total SGRQ scores there was a positive moder-
ately significant correlation (r = 0.43, p = 0.00).
The third component of PSQI which is sleep
duration, could not be correlated with any of the
variables. When correlated with BODE Index
gave a very weak positive non significant
correlation, the relation could be non significant
may be because sleep duration was asked by the
patients and they gave number of hours
subjectively but o get the exact sleep duration we
need the time of sleep excluding even the arousal
for minimal time also and this can be calculated
only by a sleep study which was not done and
hence the statistical significance was not proven.
When correlated with BMI there was a very weak,
positive non significant correlation. With MMRC
there was a weak positive non significant
correlation. A very weak non significant negative
correlation was found with 6 minute walk
distance. With ESS, PHQ 9 and Total SGRQ there
were weak positive non significant correlations.
Correlations of the Epworth Sleepiness Scale
Score

The Epworth Sleepiness scale have a weak
positive significant correlation with the BODE
Score (r = 0.39, p = 0.00) showing that with
increasing daytime sleepiness, which is prevalent
in COPD there is an increased risk of death. This
could be explained by the fact that, obstructive
sleep apnea syndrome significantly increases the
risk of stroke or death from any cause, and the
increase is independent of other risk factors,
including hypertension.™® There was a very weak,
positive non significant correlation with BMI (r =
0.02, p = 0.83). The reason for this being non
significant could be that Obstructive Sleep apnea
obesity is one of the major risk factors thus BMI
may not be correlated significantly. A weak,
positive significant correlation of ESS with
MMRC (r = 0.34, p = 0.01). As dyspnea can be
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because of hyperventilation, hypoxia or
hypercapnia or even with psychological factors
which are also a cause of OSA, can be the reasons
of this correlation. Its correlation with the 6
minute walk distance (r = - 0.35, p value = 0.01),
which was weak negative and significant. PHQ 9
also had a moderate positive significant
correlation with ESS (r = 0.58, p = 0.00)
signifying that with increasing depression there is
increased daytime sleepiness. It was known from
earlier studies that depression has a effect on
quality of sleep. Global PSQI and ESS Scores (r =
0.50, p = 0.00) correlated well giving a moderate
positive significant correlation which can be
simply understood as the fact that a person having
poor sleep quality can have daytime sleepiness.
While in COPD apart from the normal cause like
lack of energy there is an existing respiratory
pathology which may lead to daytime sleepiness.
SGRQ correlated significantly with ESS (r = 0.47,
p = 0.00) having a moderate positive correlation,
suggesting that daytime sleepiness increases with
deteriorating quality of life of COPD patients. As
proven in literature that obstructive sleep apnea
may lead to affected quality of life.¥
Correlations of the St. George Respiratory
guestionnaire

Total SGRQ scores used for assessing the quality
of life of COPD patients had a strong positive
significant correlations with BODE Score (r =
0.62, p = 0.00) shows that quality of life of the
patients get deteriorated with increasing BODE
score which is in accordance with the existing
literature. > When correlated with BMI (r =
0.17, p = 0.21) there was a very weak, positive but
non significant correlation. The correlation could
be because due to the pathology there is a reduced
BMI in patients with COPD has shown that
weight loss is common in chronic obstructive
pulmonary disease and is an independent risk
factor for all cause mortality. In addition, weight
gain seems to have a protective effect in under and
normal-weight subjects with severe chronic
obstructive pulmonary disease.”, this could lead
to affected quality of life as well. When total

SGRQ was correlated with MMRC, a moderate
positive significant correlation (r = 0.56, p = 0.00)
was found, which may be due to the fact, that
dyspnea is the most disabling symptom in COPD..
6 minute walk distance correlated negatively and
significantly with moderation (r = -0.54, p = 0.00),
which is in accordance with the previous
literature.*® PHQ 9 when correlated with SGRQ
significant correlation was found (r = 0.64, p =
0.00) implies that depression increases with
decreasing quality of life in COPD patients as
there in literature.!®

The symptom score of SGRQ was correlated with
the variables and weak, positive significant
correlations were found with BODE Score (r =
0.32, p = 0.02. PHQ 9 (r = 0.31, p = 0.02)
showing that with increasing symptoms levels of
depression also increases and global PSQI (r =
0.28, p = 0.04) which shows that with increase in
symptoms there is an increased effect on quality
of sleep as well.®® There was a very weak
positive non significant correlation with BMI.
Weak positive and non significant correlation with
ESS and MMRC, signifying that with increasing
symptoms severity there is increase in level of
dyspnea which rates breathlessness, one of the
major feature of COPD and daytime sleepiness
also a symptom. With 6 minute walk distance
there was a weak negative non significant
correlation. The correlation signifies that with
increase in symptoms there is a decrease in
functional capacity of the patient.

The activity score of SGRQ, subjectively assesses
the functional capacity of a COPD patient.
Activity score of SGRQ had a moderate positive
significant correlation with BODE Score (r =
0.53, p = 0.00) showing that reduction in activity
levels or functional status of the patient correlates
with increase in risk of death in patients with
COPD."® There was a weak positive non
significant correlation with BMI. There was a
moderate positive significant correlation with
MMRC (r = 0.43, p = 0.00), which can be
explained by the fact that increased levels of
dyspnea implies most commonly oxygen
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desaturation in patients with COPD and reduced
oxygenation will lead to reduced functional
capacity. there was a moderate negative
significant correlation with 6 minute walk
distance (r = -0.53, p = 0.00) showing that with
increased reduction in activity levels there is a
reduced 6 minute walk distance. There was a
weak positive significant correlation with ESS (r
=0.39, p = 0.00) and global PSQI scores (r = 0.39,
p = 0.00) showing that worsening of the activity
scores correlates with increasing daytime
sleepiness decreasing quality of sleep. A strong
positive significant correlation was found with
PHQ 9 (r = 0.61, p = 0.00) showing increasing
levels of depression correlating well worsening of
the activity levels as proven by earlier studies.

Correlations of PHQ 9

Prevalence of Depression in COPD has been
observed in many studies. A cohort done in 2011
from 2118 patients gives a prevalence of
depression to be 26% in which 12% were smokers
and 7% non smokers.?” A study done by Sajal De
used the Hindi version of Patient Health
questionnaire 9 and concluded that Symptoms of
depression are observed at all stages of COPD and
its severity increased with an increase in severity
of the COPD. In this study the prevalence of
depression in COPD patients is very high and
apart from 96.16 all patients were found to have
some amount of depression.?

Scores of PHQ 9 correlated significantly with all
the variables except BMI showing that depression
plays an important role in the presenting
symptoms of the patient. It correlated significantly
with BODE Score (r = 0.48, p = 0.00). It was a
moderate positive correlation, showing that with
increasing depression risk of death also increases
as consistent with earlier studies.* There was a
very strong positive significant correlation with
MMRC (r = 0.84, p = 0.01) and a moderate
negative significant correlation with 6 minute
walk distance (r = - 0.46, p = 0.001) showing that
with an increase in severity of depression there is
a reduction in the functional status of the patient
which is consistent with the existing literature.

Limitations of the study

1) The study was done on a small sample size
of 52 patients.

2) Polysmnography could not be done.

3) Since Hindi is the most spoken language in
Delhi only those questionnaires could be
used which were translated and well
validated in Hindi.

Future recommendations
1) A large scale study on a large sample size
should be done.
2) Polysomnography should be done for
diagnosing sleep disorders.
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