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Prevalence of sleep disorders in 
chronic obstructive pulmonary disease 
and utility of global sleep assessment 
questionnaire: An observational case–
control study
Sameer Vaidya, Dipti Gothi, Mahismita Patro

Abstract:
INTRODUCTION: Although sleep disorders in chronic obstructive pulmonary disease (COPD) are 
common, no study has comprehensively evaluated sleep disorders in COPD, and there are no 
screening tools available for COPD patients. Global sleep assessment questionnaire (GSAQ) is one 
of the best screening tools for the general population.
AIMS AND OBJECTIVES: The aims and objectives of the study were to find (i) the prevalence of 
sleep disorders in COPD based on GSAQ score; (ii) if the GSAQ score in COPD is high compared to 
healthy adult population; (iii) the prevalence of insomnia, obstructive sleep apnea (OSA), restless leg 
syndrome (RLS), and depression in COPD patients; and (iv) the sensitivity and specificity of GSAQ.
METHODS: This was a prospective case–control study where GSAQ is administered to 100 stable 
COPD and 50 healthy individuals. The presence of sleep disorder in COPD was further confirmed 
based on the diagnostic criteria and polysomnography.
RESULTS: GSAQ was positive in 68% of the COPD patients compared to 16% of the matched 
healthy adults (P < 0.001). The sleep disturbance was confirmed in 66 COPD patients. Insomnia, 
OSA, RLS, depression/anxiety, and overlap of two or more disorder were seen in 39, 13, 30, 22, and 
31 patients, respectively. The overall sensitivity/specificity of GSAQ for sleep disturbances in COPD 
was 90.9%/70.58%, respectively. The sensitivity/specificity of GSAQ for insomnia, OSA, RLS, and 
anxiety/depression was 87/75%, 77/67%, 90/80%, and 91/65%, respectively.
CONCLUSION: Sleep disorders in COPD patients are significantly high. GSAQ is a good screening 
tool for detecting the presence of disturbed sleep in COPD. Overlap of two or more sleep disorders 
is common in COPD.
Keywords:
Chronic obstructive pulmonary disease, depression, global sleep assessment questionnaire, insomnia, 
obstructive sleep apnea, restless leg syndrome

Chronic obstructive pulmonary disease 
(COPD) is a chronic debilitating disease 

characterized by severe morbidity. It 
has long been recognized that sleep is 
adversely affected in COPD patients.[1] The 
estimated prevalence of sleep disturbance 

in COPD varies from 34% to 78%.[2‑4] The 
pathophysiology for disturbed sleep in 
COPD is complex and multifactorial. It 
includes interplay between physiological 
changes,  venti latory disturbances, 
inflammation, and medications. The 
presence of sleep disorders may cause 
a further decline in the quality of life in 
COPD patients. It also predisposes already 
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suffering COPD population to health problems, 
functioning, and health‑care expenditures.[5,6] Despite 
these consequences, sleep disorders are not widely 
detected or treated.[5] There are no studies which have 
comprehensively evaluated various sleep disorders 
in COPD patients. Among the disorders described 
by the International Classification of Sleep Disorders 
2014 (III),[7] insomnia and restless leg syndrome (RLS)/
periodic limb movement in sleep (PLMS) are seen 
more commonly in COPD patients than the general 
population.[8] Obstructive sleep apnea (OSA), though 
not more common in COPD, can also cause poor sleep 
quality. The other COPD‑related complications like 
poor cough and dyspnea control could also lead to sleep 
disturbances.

At present, various numbers of screening tools 
are available for identifying the presence of 
disturbed sleep in the general population. These 
include Berlin Questionnaire,[9] the Sleep Disorders 
Questionnaire (SDQ),[10] the Pittsburgh Sleep Quality 
Index (PSQI),[11] and the Global Sleep Assessment 
Questionnaire (GSAQ).[12] The Berlin Questionnaire 
selectively screens for OSA. The SDQ is a 175‑item 
questionnaire and is considered too long to be used as a 
screening tool. The PSQI is a widely used tool; however, 
it qualitatively differentiates between “good sleepers” 
and “bad sleepers.” Furthermore, it was not intended 
to be used as a screening tool.

GSAQ was introduced by Roth et al.[12] in 2002. It is a 
comprehensive screening tool to assess the presence of 
sleep disorders in the general population. It comprises 
11 items, which are presented in a grid format with 
responses on a single page.[12] The physical layout of 
the GSAQ is considered ideal because (1) it utilizes 
only one page; (2) the header contains pertinent 
information; (3) the symptom complaints are present in 
the form of a grid for easy response and interpretation; 
(4) the symptomatology corresponding to specific 
sleep disorder is presented in a row; and (5) it also 
covers daytime impairment.[13] The most important 
factors, which contribute to the strength of GSAQ, 
are its effectiveness and comprehensiveness. The 
sensitivity of GSAQ varies from 79% to 100% in the 
general population.[12] Due to this high sensitivity, 
GSAQ is considered as one of the best screening tools 
for identifying sleep disorders in the general population 
at the primary care level.[13] Since the GSAQ validity has 
not been evaluated specifically in COPD patients and the 
prevalence of sleep disorders in COPD is much higher 
than that in the healthy adult population, it is essential 
to find its validity in COPD patients. We undertook this 
study in a tertiary care center among patients of COPD to 
find the occurrence of sleep disturbances and sensitivity 
and specificity of GSAQ.

Methods

It was a prospective case–control study carried out in a 
tertiary care center from January 2017 to July 2019. The 
study was carried out after obtaining ethical clearance 
in adherence to the guidelines of the Declaration of 
Helsinki from the institutional ethical committee and 
written informed consent from the patients. The aims 
and objectives were to (1) find the prevalence of sleep 
disorders in COPD based on GSAQ score; (2) compare 
the GSAQ score in COPD with healthy adult population; 
(3) find the prevalence of insomnia, OSA, RLS, and 
depression in COPD patients, and (4) find the sensitivity 
and specificity of GSAQ score in COPD patients.

COPD patients were diagnosed according to the Global 
Initiative for Chronic Obstructive Lung Disease (GOLD)[14] 
definition. Clinically, stable and optimally treated COPD 
patients were included in the study after obtaining 
their consent. Their age, sex, detailed history, clinical 
examination, and investigations were noted down in the 
proforma. Spirometry was conducted for all the patients. 
All the patients were on their regular inhalers and none of 
the patients were on oral corticosteroids. All the patients 
were initially asked if they had disturbed sleep. The 
patients were asked, “Do you have disturbed sleep?” and 
the answer for this was noted in form of “yes” or “no.”

All the patients were then subjected for GSAQ. GSAQ 
covers mood, daytime activities, and medical issues 
related to sleep and sleep disorders.[12] Description 
of GSAQ and sleep disorder related to individual 
question is given in Table 1. The response to GSAQ is 
considered positive if any of the sleep disorders was 
present in the past 1 month. It is considered as negative 
if the answer to all 11 questions was “Never.” Among 
these patients, giving a positive reply to question (Q) 
1, 2, 3, 5, 6, 7, 8, 10, and 11 was evaluated further, as 
the corresponding disorders are commonly associated 
with COPD (i.e., insomnia, OSA, RLS/PLMS, nocturnal 
cough/dyspnea, and anxiety/depression).[8] Q4 and 
Q9 correspond to the disorder of shift worker disease 
and parasomnia, respectively, and were not evaluated 
further.

All the patients were then subjected to individual 
disorder‑based questionnaire or polysomnography (PSG). 
The study was a part of a larger study in which all the 
patients were subjected to nocturnal pulse oximetry. 
Patients suspected of having OSA based on the history 
of snoring and presence of either body mass index (BMI) 
≥25 kg/mm2 or sawtooth pattern on nocturnal pulse 
oximetry[15] were subjected to Level 1 PSG using Philips 
Alice 5 Polysomnograph® as per the American Academy 
of Sleep Medicine (AASM)[16] guidelines. OSA was 
defined as per the AASM definition: Presence of five or 
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more scoreable respiratory events, i.e., apnea, hypopneas, 
or respiratory effort‑related arousal (RERA) per hour of 
sleep along with daytime or nocturnal symptoms or 
15 or more scoreable respiratory events (i.e., apneas, 
hypopneas, or RERAs) per hour of sleep.[16]

RLS was diagnosed based on the “URGE” criteria. The 
causes of secondary RLS were ruled out before labeling 
it as RLS due to COPD. RLS was diagnosed when all 
the following criteria were satisfied:[17] (1) an urge to 
move the legs, usually associated with unpleasant leg 
sensations, (2) exacerbation of symptoms by rest, (3) gets 
relieved on activity, and (4) symptoms worse in the 
evening and at night.

Insomnia was diagnosed as per the Diagnostic and 
Statistical Manual of Mental Disorders (V).[18] It defines 
insomnia as dissatisfaction with sleep quantity or quality 
associated with one (or more) of the following symptoms 
for at least three times/week in the past 3 months 
with daytime consequences: (1) difficulty initiating 
sleep; (2) difficulty maintaining sleep, characterized by 
frequent awakenings or problems returning to sleep 
after awakenings; and (3) early‑morning awakening with 
inability to return to sleep. This excludes sleep–wake 
disorders, drug or medication abuse, and coexisting 
medical comorbidity causing insomnia.

T h e  p a t i e n t s  u n d e r w e n t  s c r e e n i n g  w i t h 
two‑question depression screen, the Patient Health 
Questionnaire‑2 (PHQ‑2), and the three‑question 
anxiety screen, the PHQ‑3, from the Primary Care 
Evaluation of Mental Disorders (PRIME‑MD).[19] PHQ‑2 
is an ultra‑brief, two‑item measure questionnaire with 
three possible answers. The questionnaire finds out the 
frequency of mood change per week over the past 1 
month. Scores of ≥3 have been recommended to identify 
cases of major depressive disorder. The PHQ‑3 score 
is used for screening anxiety disorder. It is a 3‑point 
questionnaire with a similar framework. Due to its high 
sensitivity and specificity, it is considered as one of the 

best diagnostic tools.[20] Patients were sent to psychiatry 
evaluation after that.

Fifty randomly selected healthy adults were taken as 
control. These controls were attendants and relatives 
of the patients who used to accompany them to the 
hospital. The healthy adults were age and sex matched 
with the COPD patients. Those who gave their consent 
were included in the study. The exclusion criteria 
were i) active smoking, ii) presence of any respiratory 
symptoms/ disease, iii) presence of unstable comorbid 
conditions, iv) ongoing medications affecting sleep. They 
were all screened for the presence of sleep disorder using 
GSAQ. Participants giving a positive reply to any of the 
questions were considered as GSAQ positive. They were 
not subjected for further evaluation.

Statistical analysis
The sample size was calculated by formula: 
n = Z21‑α/2 × p(1 − p)/d2. Assuming a prevalence (p) 
of sleep disorders of 40% in COPD patients[21] and a 
precision of 10%, the sample size obtained was 100. 
The data was tabulated on MS‑Excel® (2010), and 
statistical analysis for mean, standard deviation, 
sensitivity, and specificity was done using “open EPI” 
software® (OpenEpi: Open Source Epidemiologic 
Statistics for Public Health, Version 3.01). The positive 
and negative likelihood ratios were calculated using 
sensitivity and specificity using standard formulae. The 
“p” value was calculated using t‑test, “ANOVA,” and 
“Chi‑square test” wherever applicable.

Results

One hundred clinically stable COPD patients were 
enrolled in the study. On initial inquiry, 40% of 
the patients reported presence of disturbed sleep, 
which means 40 patients gave answer “yes” to the 
question – “do you have disturbed sleep?” On subjecting 
the patients for GSAQ, we found that 68 patients had 
the presence of one or other sleep disorders. These 

Table 1: Description of global sleep assessment questionnaire and inference of individual question
Question number Symptoms Sleep disorder
Q1 Difficulty initiating and maintaining sleep Insomnia
Q2 Excessive day time sleepiness OSA, insomnia
Q3 Activity limitation due to inadequate sleep Insomnia, OSA
Q4 Working conditions causing inadequate sleep Shift workers disease
Q5 Presence of snoring OSA
Q6 Nocturnal choking or witnessed apnea in sleep OSA
Q7 Unpleasant sensation in legs relieved on movement RLS, PLMS
Q8 Involuntary leg jerks and twitches in sleep RLS, PLMS
Q9 Involuntary movements in sleep including scream, punch, and nightmares Parasomnia
Q10 Other causes leading to disturbed sleep like nocturnal cough, nocturnal 

dyspnea, etc
Causes secondary to 
systemic disease

Q11 Sadness or anxiousness Anxiety/depression
OSA=Obstructive sleep apnea, RLS=Restless leg syndrome, PLMS=Periodic limb movement in sleep, COPD=Chronic obstructive pulmonary disease
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68 included all the 40 patients who had reported the 
presence of disturbed sleep on initial history taking. 
Their characteristics including age, sex, comorbidities, 
and severity in terms of forced expiratory volume in 
1 second (FEV1) are depicted in Table 2.

The COPD patients were compared for the presence of 
sleep disorders using GSAQ with 50 age/sex‑matched 
healthy adults. The average age of healthy adult 
population was 60.9 ± 3.9 years, among which 40 were 
men and 10 were women. Eight of fifty (16%) patients 
had a positive GSAQ score. Among these eight patients 
who reported disturbed sleep, six patients gave a positive 
answer for Q11. This suggested that anxiety/depression 
could be a cause of disturbed sleep in them.

GSAQ in COPD patients pointed toward insomnia 
in 49 patients (Q1/Q2/Q3), OSA in 39 (Q2/5/6), 
RLS/PLMS in 41 (Q7/Q8), and anxiety/depression 
in 47 (Q11). Sixteen patients had disturbed sleep due 
to causes attributable to COPD like nocturnal cough, 
nocturnal dyspnea, and pain (Q10). Sleep disorders 
unrelated to COPD, i.e., parasomnia (Q9), were 
suspected in 14 and shift work disorder was suspected 
in 12 patients (Q4). One patient gave positive answer 
to more than one question frequently. A confirmed 
diagnosis of disturbed sleep due to various disorders 
related to COPD was obtained in 66 patients using 
disease‑specific questionnaire and PSG. Based on the 
respective questionnaires, 39 had insomnia and 30 had 
RLS. PHQ‑2 and PHQ‑3 for depression/anxiety was 
positive in 22 patients. Although 39 patients were 
suspected to have OSA based on GSAQ Q2/5/6 
(i.e., excessive daytime sleepiness, snoring, or choking), 
only 16 among them had BMI ≥25 Kg/mm2 or sawtooth 
pattern on nocturnal pulse oximetry. On subjecting 
these 16 for PSG, 13 patients were diagnosed OSA. 

Thirty‑one patients had an overlap of two or more 
disorders.

The patients diagnosed to have sleep disorders with 
the respective questionnaires and PSG were taken as 
true positive and those found not having any sleep 
disorder were taken as true negative. Using these data, 
we calculated the sensitivity and specificity of GSAQ for 
detecting the presence of various sleep disorders related 
to COPD. The sensitivity, specificity, and positive and 
negative likelihood ratios of GSAQ for detecting the 
presence of sleep‑related disorder are given in Table 3.

The patients of COPD having sleep disorder were 
compared with those not having any sleep disorder 
in terms of age, FEV1 (absolute and % predicted), and 
comorbidities. There was no statistically significant 
difference among the two [Table 1]. On classifying the 
patients based on GOLD stages, we found that only 
two patients belonged to GOLD Stage I. Hence, patients 
having GOLD Stages I and II were clubbed and GOLD 
Stages III and IV were clubbed. We compared patients 
in Stage I and II, i.e., FEV1 ≥50% with those in Stage III 
and IV, i.e., FEV1 <50%. The group having FEV1 <50% 
had a significantly higher likelihood of developing 
any of the sleep disorders (P < 0.05). This group with 
FEV1 <50% also had a significantly higher probability 
of developing RLS (P < 0.05). There was no statistically 
significant difference in patients having OSA, insomnia, 
or anxiety/depression among the two groups [Table 4].

Discussion

The prevalence of disturbed sleep in COPD patients is 
estimated to be about 34%–78% in various studies.[2,3,22] 
We found that the prevalence of sleep disorders in 
COPD was 66%, of which 31% had an overlap of two or 

Table 2: Characteristics of chronic obstructive pulmonary disease patients enrolled in the study
GSAQ positive GSAQ negative P

n 68 32
Mean age (years) 59.35±8.48 60.17±6.02 0.61
Male‑to‑female 56:10 33:1 0.06
Mean smoking index* 202.87±71.74 210±67.68 0.61
Mean FEV1 (ml) 958.18±302.07 890.85±390.05 0.34
Mean FEV1 (percentage predicted) 47.93±15.04 44.54±19.7 0.34
GOLD

Stage I 0 (0) 2 (5.8)
Stage II 29 (43.39) 9 (26.47)
Stage III 28 (42.42) 13 (38.23)
Stage IV 9 (13.63) 10 (29.41)

Diabetes mellitus 16 (24.24) 7 (20.58) 0.34
Hypertension 26 (39.4) 17 (50) 0.15
Ischemic heart disease 10 (15.15) 6 (17.64) 0.10
Hypothyroidism 4 (6.06) 1 (2.9) 0.24
*Smoking index=Cigarettes smoked per day multiplied by number of years. FEV1=Forced expiratory volume in 1 second, GSAQ=Global sleep assessment 
questionnaire, GOLD=Global initiative for chronic obstructive lung disease
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more disorders. The prevalence in COPD patients was 
significantly higher than the healthy adults (P < 0.001). 
Insomnia was found to be the most common sleep 
disorder in COPD, whereas GSAQ showed that a 
healthy population may have disturbed sleep commonly 
due to anxiety/depression. In a study on a healthy 
population from South India,[23] the prevalence of 
disturbed sleep varied between 20.0% and 34.2%; in our 
study, it was 16%.

Although sleep disorders in COPD are common, they 
are not identified or treated. Thus, there is a need to 
identify tools that can be implemented at the primary 
care level.[13] The data of presence or absence of sleep 
disorders are based on individual studies evaluating 
individual disorders. To the best of our knowledge, no 
study has comprehensively evaluated sleep in COPD. 
Our study is the first study to find out that the presence 
of two or more sleep disorders is common in COPD. 
Furthermore, we could not find any study, which has 
directly compared the prevalence of disturbed sleep in 
COPD patients to the general population.

Our study also shows that merely asking about the 
presence of sleep problems is not sufficient. A detailed 
questionnaire‑based evaluation is needed to evaluate 
sleep in COPD patients. It is the first study to evaluate 
the sensitivity and specificity of GSAQ in COPD 
patients. Although GSAQ had high false‑positive rate, 
i.e., specificity of only 70.58%, the sensitivity for detecting 
the presence of sleep disorder related to COPD was very 
high, i.e., 90.9%. We also found that the GSAQ had a high 
positive likelihood ratio of >1 for sleep disorders. This 

suggests that a positive GSAQ is strongly associated with 
the presence of sleep disorder. GSAQ thus can be used as 
a screening tool at primary care level for detecting sleep 
disorders in COPD. The COPD patients if screened at a 
primary care level using GSAQ, it can reduce the burden 
of a specialist. The further analysis of GSAQ‑positive 
patients can be best done by a pulmonologist with 
knowledge of sleep disorders. An algorithm useful for 
primary care physicians has been depicted in Figure 1.

The most common disorder seen in our study was 
insomnia. The prevalence of insomnia has been reported 
between 23% and 53%;[22] in our study, it was 39%. 
Although insomnia prevalence varies in various studies, 
it is definitely high when compared with those without 
COPD.[24] The presence of depression, anxiety, and 
current tobacco use, however, has shown a consistently 
higher prevalence of insomnia in COPD.[7,25] In our 
study, there was an overlap of insomnia in 16% with 
RLS, 13% with anxiety/depression, and 7% with cough/
breathlessness at night. This indicates that it is important 
to find the cause of insomnia in COPD patients.

Flenley[26] in 1985 coined the term “overlap syndrome” 
for the co‑occurrence of COPD and OSA in the same 
patient. The exact relationship between OSA and COPD 
is not fully established and may be influenced by many 
factors. Studies show that copresence of COPD and OSA 
leads to cor‑pulmonale and severe exacerbations.[27] The 
prevalence of co‑occurrence in our study was 13%. Thus, 
though the prevalence is not very high, it is important to 
treat the treatable cause to prevent the adverse outcome. 
A higher number of patients (39) were suspected to 
have OSA by GSAQ. On detail analysis this high false 
positive rate of GSAQ for OSA was due to coexistence 
of other disorders like insomnia. Thus, sensitivity and 
specificity for detecting OSA with GSAQ were lower 
compared to other disorders.

RLS, also known as Willis–Ekbom disease, is still a poorly 
recognized disorder in COPD.[28] The exact cause of the 
increased prevalence of RLS in COPD is not known but 
is thought to be hypoxia.[27] The prevalence of RLS in the 
general population ranges from 2.9% to 15%.[27,28] The 
prevalence of RLS in COPD is reported to be 36.8%,[28] 

Table 3: Sensitivity, specificity, and positive likelihood ratio and negative likelihood ratio of the global sleep 
assessment questionnaire for detecting the presence of any sleep disorder and presence of individual disorder

Based on 
GSAQ

Based on 
questionnaire/PSG

Sensitivity Specificity Positive 
likelihood ratio

Negative 
likelihood ratio

Presence of sleep disorder 68 66 90.9% 70.58% 3.08 0.12
Insomnia 49 39 87% 75% 3.48 0.17
OSA 39 13 77% 67% 2.33 0.34
RLS 41 30 90% 80% 4.5 0.12
Anxiety/depression 47 22 91% 65% 2.6 0.138
The total number of enrolled patients is 100; hence, the number of patients will be same as percentage. GSAQ=Global sleep assessment questionnaire, 
PSG=Polysomnography, OSA=Obstructive sleep apnea, RLS=Restless leg syndrome

Table 4: Comparison of chronic obstructive 
pulmonary disease patients based on forced 
expiratory volume in 1 second
Severity in terms 
of FEV1

FEV1 <50% 
(n=60)

FEV1 ≥50% 
(n=40)

P

All sleep disorders 35 (58.3) 25 (62.5) 0.02
Insomnia 23 (38.3) 16 (40) 0.41
RLS 25 (41.6) 4 (10) <0.05
Anxiety/depression 11 (18.3) 11 (27.5) 0.11
OSA 6 (10) 7 (17.5) 0.12
FEV1=Forced expiratory volume in 1 second, RLS=Restless leg syndrome, 
OSA=Obstructive sleep apnea
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it was 30% in our study. RLS may lead to insomnia and 
anxiety/depression. In our study, there was an overlap 
in 20%. RLS was associated with poorer lung function 
in our study, similar to previously reported studies.[29]

Another important aspect, which significantly affects 
sleep and overall quality of life, is anxiety/depression. 
Anxiety and depression contribute to a substantial 
burden of COPD‑related morbidity. In a longitudinal 
study conducted by Schneider et al.[30] among 35,000 
COPD patients followed up over a period of 10 years, the 
incidence of depression was 16.2 cases/1000 person‑years 
in the COPD group. In addition, those with severe 
COPD were twice as likely to develop depression 
compared with patients having mild COPD.[31] We 
found the prevalence of anxiety/depression in 22% of 
our COPD patients. The PHQ‑2 and the PHQ‑3 from 
the PRIME MD[19] are screening tools for depression 
and anxiety, respectively. The overall sensitivity, 
specificity, and the accuracy were 83%, 88%, and 86%, 
respectively.[19] Due to this, the diagnosis made using 
these questionnaires was reliable at the level of sleep 
physician/pulmonologist. As the management of 
depression/anxiety is a prerogative of psychiatrists, we 
identified patients having depression/anxiety and then 
referred them to psychiatrist.

Besides these, COPD patients also report disturbed 
sleep because of nocturnal cough, dyspnea, wheeze, 
and pain.[13] We utilized Q10 in GSAQ for asking the 
COPD patients about these problems. We found that 16% 
had disturbed sleep either because of nocturnal cough, 
nocturnal dyspnea, or pain. Klink and Quan[3] found 
that nocturnal cough or wheezing was responsible for 
difficulty in initiating and maintaining of sleep in 39% 
of COPD patients. These problems are attributed to the 

underlying COPD and are generally not seen in the 
healthy population.

We grouped all the COPD patients enrolled as per 
the GOLD stages. There was a high likelihood of 
developing any of the sleep disorders in the group 
having FEV1 <50%. This finding can suggest that 
patients having a lower FEV1 have a higher likelihood 
of developing sleep disorder. Some previous studies 
have also found that patients having more severe COPD 
have worse sleep.[8,32] Seeing individually, we found that 
patients having FEV1 <50% had a higher probability of 
developing RLS. There was no statistically significant 
difference among the patients having insomnia, OSA, 
and anxiety/depression.

Some patients had features of parasomnia or had 
unfavorable working hours. These factors also cause 
disturbed sleep. The common sleep disorders associated 
with COPD are insomnia, RLS, OSA, and anxiety/
depression.[8] Epidemiological studies of parasomnia 
and shift worker disease have not shown any association 
with COPD.[33,34] Hence, both these seem to be unrelated 
to the presence of COPD in them. We propose a 
“modified GSAQ for COPD,” in which items pertaining 
to parasomnia and circadian rhythm disturbance 
[Box 1] may be deleted to make GSAQ more specific 
for identifying sleep disorders related to COPD. COPD 
patients suspected of having sleep disorders based 
on “modified GSAQ for COPD” can be referred to a 
pulmonologist dealing with sleep rather than only sleep a 
specialist. The sensitivity, specificity, and validity of this 
modified GSAQ for COPD remain an area of research.

There were few limitations to our study. The study had 
a small sample size. Inclusion of a larger sample would 

Figure 1: An algorithm useful for primary care physicians for the screening of chronic obstructive pulmonary disease patients for the presence of sleep disorders
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our study. Both of them can predispose to the disorders 
described. A study that comprehensively evaluates all 
sleep disorders in COPD and correlation with nocturnal 
oxygen desaturation and hypoventilation would be 
worthwhile. Another factor for sleep disturbance is 
nicotine use and withdrawal. Both these factors were 
also not evaluated in our study. Patients of depression/
anxiety were diagnosed on PHQ‑2 and PHQ‑3, which 
is a useful diagnostic tool. Although the exact diagnosis 
is made by a psychiatrist, this was the best method 
we, as pulmonologists, could have used. The healthy 
individuals were not subjected to further evaluation 
because of logistic issues.

Conclusion

The presence of sleep disorders and disturbed sleep is 
significantly high in COPD patients. GSAQ has a good 
sensitivity for finding out the presence of disturbed 
sleep in COPD patients. Primary care physicians can 
easily use this questionnaire to rule out the presence of 
sleep disorders. Those who have a positive answer for 
any of the question should be referred to a specialist 
dealing with COPD and sleep. Those having a negative 
GSAQ score can be reasonably considered as not 
having any sleep disorders and need not be referred 
to a specialist.
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