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ABSTRACT

Introduction/objectives: Sleep disorders are common in 

chronic obstructive pulmonary disease (COPD). The commonly 

seen sleep disorders in COPD that can worsen the quality of 

sleep are insomnia, restless leg syndrome (RLS), obstructive 

sleep apnea (OSA), and nocturnal oxygen desaturation (NOD). 

However, these sleep disorders have not been studied in India.

Aim: (1) To determine the prevalence of sleep disorder in COPD 

patients with global sleep assessment questionnaire (GSAQ). 

(2) To confirm the presence of insomnia, depression, and RLS. 
(3) To assess the sensitivity and specificity of GSAQ with respect 
to insomnia, depression, and RLS. (4) Correlation of GSAQ 

with age, body mass index (BMI), forced expiratory volume in 1 

second (FEV1), and partial pressure of arterial oxygen (PaO2) 

and carbon dioxide (PaCO2).

Materials and methods: A prospective study of 60 clinically 

stable COPD patients was undertaken. Patients were screened 

for sleep disturbances with the help of the GSAQ. All participants 

were further assessed with the insomnia, Unpleasant Sensation, 

Rest induced, Gets relieved on movement, Evening (URGE), and 

patient health quality 4 (PHQ4) questionnaire. Spirometry and 

arterial blood gas (ABG) analysis were done in all the patients.

Results: In the enrolled 60 patients, male:female ratio was 53:7. 

33 (55%) and the patients were found to have positive GSAQ. 

Among them, 22 (66.67.%), 17 (57.57%), and 23 (69.69%) 

patients were suspected to have insomnia, RLS, and depres-

sion respectively. Some of them had overlap of two disorders. 

The overall sensitivity and specificity of GSAQ obtained by 
confirmatory questionnaire were 84.61 and 95.23% respec-

tively. The difference in the mean age, BMI, PaO2, and PaCO2 

among GSAQ-positive and egative patients was nonsignificant 
(p > 0.05). Though low BMI was present, hypercapnea and 

hypoxia were more commonly present in the GSAQ-positive 

group. The mean FEV1 (absolute value) in GSAQ-positive group 

was: 1.23 ± 0.53 L/min, while in the GSAQ-negative group, it 

was 1.68 ± 0.62 L/min. The difference was statistically significant 
(p – 0.0003) for FEV1 and its low value was found correlating 

with high chances of sleep disorders (GSAQ positive).

Conclusion: Sleep disorders are commonly seen in COPD 

patients. The majority of the patients had sleep disturbance due 
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to insomnia. Patients with lower FEV1 have higher chances of 

sleep disturbance.
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INTRODUCTION

Chronic obstructive pulmonary disease is one of the 

leading contributors to the disease burden worldwide. 

More than 50% of patients with COPD report significant 

disturbance in sleep quality.1 It has been estimated that the 

prevalence of sleep disturbance leading to poor quality 

of sleep varies from 34 to 78% in various studies.2-10 The 

poor quality of sleep in COPD leads to increase in mor-

tality as well as morbidity. The GSAQ is an easy tool to 

screen for the prevalence of sleep disorders with a high 

sensitivity > 90%. No study using GSAQ in COPD has 

been done until now.

The COPD patients have a drop in minute ventilation, 

reduced oxygen saturation, and elevation of CO2. Also, 

these patients are old and may suffer from depression, 

which can predispose to sleep disturbance. There is a 

possibility that one disorder may predispose to the other, 

e.g., NOD may predispose to insomnia.

The correlation of COPD severity with quality of 

sleep has not been clearly elucidated. There are very few 

reports showing the association of poor sleep quality with 

increased severity of COPD,9 while in other studies, no 

such occurrence has been documented.4,10 There are still 

gaps in the understanding of the etiologies, effects, and 

therapeutic measures of these sleep disorders among 

COPD patients.

The aims of our study were to evaluate the various 

sleep disorders in COPD patients by the GSAQ, its sen-

sitivity, and specificity and to correlate poor quality of 

sleep detected by GSAQ with FEV1, PaO2, PaCO2, age, 
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and BMI. Also, we need to determine the prevalence of 

insomnia, depression, and RLS as secondary outcomes.

MATERIALS AND METHODS

It was a prospective study that included 60 clinically 

stable patients. Exclusion criteria were exacerbation of 

COPD in the last 1 month, drug or alcohol addiction, 

uncontrolled systemic illness, and restrictive disorders 

of the thorax. All the patients were enrolled after taking 

written informed consent. The study was approved 

by the Institutional Ethic Committee. Arterial blood 

gas analysis and spirometry were performed in all the 

patients. Quality of sleep was enquired in detail with 

the help of the GSAQ. The GSAQ contains 11 items. It 

includes questions focused on determining insomnia, 

OSA, RLS/periodic limb movements, parasomnias, 

depression, and anxiety. The response to each answer 

is noted as “never,” “sometimes,” or “usually always.” 

If the answer is “sometimes,” or “usually always” to 

one or more of these qualities, there may be underlying 

sleep disorder.11

Spirometry and ABG analysis were performed in all 

the patients. The spirometry was performed on Morgan 

spirometer. The American Thoracic Society guidelines 

were followed for recording of forced vital capacity (FVC), 

FEV1, and FEV1/FVC ratio. The ABG was performed in 

all the patients, and PaO2 and PaCO2 were recorded in 

the proforma.

Insomnia, RLS, and depression were further enquired 

in all the patients. Defining criteria for insomnia were 

as per the International Classification of Sleep Disor-

ders (ICSD).12 All the features should be present for 

the diagnosis. Further, patients were evaluated for RLS 

using the “URGE” diagnostic criteria.13 All the criteria 

need to be present for the diagnosis. Also, the secondary 

causes should be ruled out for the diagnosis. History and 

investigations to rule out secondary RLS were noted in 

detail. Depression and anxiety were assessed using the 

PHQ4 questionnaire, which is a four–item, ultrabrief 

sensitive screener. It is a 12-point scoring system ranging 

from 0 to 3 for each question. Questions included are: (a) 

feeling nervous, anxious, or on the edge; (b) not able to 

stop or control worrying; (c) feeling down, depressed, 

or hopeless; and (d) having little interest or pleasure in 

doing things. Scores are rated as normal (0–2), mild (3–5), 

moderate (6–8), and severe (9–12). Total scores ≥ 3 for the 

first two questions suggest anxiety, while the same for the 

last two questions suggests depression.14

The data were collected and tabulated on Microsoft 

Excel and analyzed. Continuous data are presented as 

mean and standard deviation. Test of significance was 

done and the “p” value calculated. Categorical variables 

were tested for independence using Chi-squared test.

RESULTS

Out of the 60 patients enrolled in the study, 53 were 

men and 7 were women. The mean age was 60.15 ± 8.13 

years. The age range was 34 to 73 years. The average 

FEV1 was 1.43 ± 0.61. Among the total of 60 enrolled 

patients, 33 (55%) had positive GSAQ and 27 (45%) had 

negative GSAQ. Among the positive GSAQs, the major-

ity presented with insomnia, RLS, depression, and/or a 

combination of these. Hence, we studied insomnia, RLS, 

and depression further, and confirmed them using the 

respective questionnaire. In the given study, we could 

not identify the cause for disturbed sleep in six patients.

The mean age among GSAQ-positive and GSAQ-

negative patients were 59.45 ± 9.63 years and 61 ±  

6.07 years (p – 0.139) respectively. The BMI in GSAQ  

positive was 21.02 ± 4.45 kg/m2 and in GSAQ negative 

was 23.69 ± 8.27 kg/m2 (p – 0.389) respectively. In the 

GSAQ-positive group, the mean FEV1 (absolute value), 

PaO2, and PaCO2 were 1.23 ± 0.53 L/min, 68.66 ± 15.93, 

and 42.62 ± 14.04 mm Hg respectively. While in the GSAQ-

negative group, FEV1 (absolute value), PaO2, and PaCO2 

were 1.68 ± 0.62 L/min (p – 0.0003), 73.62 ± 14.22 (p – 0.953) 

mm Hg, and 36.74 ± 5.83 (p – 0.7616) mm Hg respectively. 

The difference was statistically significant for FEV1 only; 

its low value was fpund correlating with high occurrences 

of sleep disorders (GSAQ-positive) (Table 1). Patients with 

lower daytime PaO2 and higher daytime PaCO2 were more 

frequently found to have sleep disturbances. However, the 

difference was not statistically significant.

Among those who were detected to have disturbed 

sleep as per GSAQ-positive score, 22 (36.7%) had 

insomnia symptoms, 17 (51.51%) had RLS symptoms, 

and 23 (69.69%) had depressive symptoms. On further 

questioning, insomnia was confirmed in a total of  

28 (46.6%) patients based on insomnia questionnaire and 

RLS was confirmed in 19 (31.6%) patients as per the URGE 

questionnaire (Table 2). Totally, 23 (38.89%) were detected 

as having depression as per PHQ4. Thus, the sensitivity 

and specificity of GSAQ for insomnia are 78.57 and 100%; 

for RLS 89.47 and 97.56%; and for depression 95.65 and 

88.57% respectively. The overall sensitivity and specific-

ity of GSAQ for sleep disorders in COPD were 84.61 and 

95.23% respectively.

Table 1: Values of age, BMI, FEV1 (absolute), PaO2, and PaCO2 

in GSAQ-positive and -negative patients with respective “p” value

Parameter GSAQ positive GSAQ negative p-value

No. of patients 33 (55%) 27 (45%)

Mean age (years) 59.45 ± 9.63 61 ± 6.07 −0.139
BMI (kg/m2) 20.45 ± 3.12 21.05 ± 2.89 −0.389
FEV1 (Absolute) 1.23 ± 0.53 1.68 ± 0.62 −0.0003
PaO2 68.66 ± 15.93 73.62 + 14.22 −0.953
PaCO2 42.62 ± 14.04 38.74 + 5.83 −0.7616
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DISCUSSION

Totally, 33 (55%) patients were detected as having posi-

tive GSAQ in our study, i.e., the prevalence of sleep dis-

turbance due to COPD was detected to be 55%. Various 

studies have reported the disturbance varying from 34 

to 78%.2-10 However, none of the studies have evaluated 

sleep in a structured format or holistically. Ours is the first 

study to evaluate sleep disorders in COPD patients in a 

structured format/GSAQ. We studied sleep disturbances 

using GSAQ, which is considered to be highly sensitive 

and specific. The GSAQ is a screening test, which contains 

11 items. It has been shown to have variable sensitivity 

and specificity11 when performed for non-COPD patients. 

We found the sensitivity and specificity of GSAQ for 

insomnia: 78.57 and 100%; for RLS: 89.47 and 97.56%; 

and for depression: 95.65 and 88.57% respectively. The 

overall sensitivity and specificity was 84.61 and 95.23%. 

Since sensitivity and specificity are close to 90%, it can be 

administered as an initial evaluation to detect comorbid 

sleep disorders and, if found negative, further question-

ing on sleep disorders is not essential.

In our study, the mean age among GSAQ–positive 

and GSAQ-negative patients were 59.45 ± 9.63 and 61 ± 

6.07 years (p – 0.139) respectively. The patients who had 

poor sleep did not differ from those who had normal 

sleep in terms of age. The BMI in GSAQ positive was 

21.02 ± 4.45 kg/m2 and GSAQ negative was 23.69 ± 8.27 

kg/m2 (p – 0.389). Though the difference in BMI was 

statistically insignificant, the BMI was lower in GSAQ-

positive group. Among the GSAQ-positive patients, the 

mean PaO2 among GSAQ positive and negative was 

68.66 ± 15.93 and 73.62 ± 14.22 mm Hg (p – 0.953). The 

value of PaCO2 was high (42.62 ± 14.04 mm Hg) among 

patients who were GSAQ positive, while it was 38.74 ± 

5.83 mm Hg in GSAQ negative patients (p – 0.7616). Our 

study has shown similar results for FEV1. The absolute 

value of FEV1 was 1.23 ± 0.53 L in GSAQ-positive and 

1.68 ± 0.62 L in GSAQ-negative groups respectively, with 

significant p-value (p – 0.0003). A study conducted by 

Budhiraja et al15 had, however, found no difference in 

FEV1 in patients with insomnia and without insomnia. 

As per our study, though the difference was significant 

only for FEV1, daytime lower daytime PaO2 and higher 

PaO2 also possibly have a direct correlation with poor 

quality of sleep. A larger study is required to prove the 

significance of daytime ABG on sleep.

Insomnia is primarily a clinical diagnosis as per the 

ICSD.12 Though the insomnia prevalence varies in differ-

ent studies, it is definitely high in COPD patients when 

compared with those without COPD.16 Insomnia was the 

commonest sleep disturbance as per our study. In our 

study, the prevalence of insomnia was 28/60 (46.6%). 

The study reported by Budhiraja et al17 had shown 27.5%. 

Other studies that have focused on insomnia had reported 

the prevalence of insomnia in COPD ranging from 27 to 

53%.2,18 So, insomnia history should be considered in all 

COPD patients.

Various causes of insomnia include metabolic, neu-

rological, and psychological disorders. Among them 

depression, anxiety, and current tobacco use have found 

to be commonly associated with insomnia.11,19 We also 

found that the majority of the patients had insomnia 

due to depression and anxiety. Depression contributes to 

a substantial comorbidity in COPD patients. It reduces 

the quality of life as well as adherence to treatment.20 

Hence, identifying and treating depression are impor-

tant in improving quality of life. Eisner et al21 in a cross- 

sectional study found that prevalence of depression 

ranges between 13 and 46% in outpatients, similar to our 

study, i.e., 36.67%.

The second-most common cause of insomnia in our 

study was RLS. Totally, 19 (31.67%) patients had sleep 

disturbance because of RLS. The RLS is commonly seen in 

COPD, but is yet an under-recognized entity. The RLS is 

a somatosensory network disorder with an urge to move 

leg and, usually, but not exclusively, affects the legs.19,22 

Presence of COPD can have an additive effect on neuro-

psychiatric consequences of RLS. Studies have reported 

that 29.1 to 36.8% of the COPD patients have RLS.20 The 

exact mechanism by which RLS affects COPD is yet to be 

clearly elucidated. However, hypoxemia and/or hyper-

capnia have been considered as causative mechanisms for 

RLS. The RLS has a huge impact on quality of sleep and 

quality of life, in general.17 Due to poor sleep quality, RLS 

patients are more prone to the risk of depression, anxiety, 

and panic disorder.20 Thus, we found that many of our 

patients had overlap of two or more disorders (insomnia, 

anxiety, and RLS).

The exact cause of sleep disturbance could not be 

determined in six patients. It is possible that sleep dis-

turbance (GSAQ positive) in these patients was due to 

OSA, hypoventilation, or NOD. The NOD, hypoventi-

lation, and OSA were not studied in our patients. The 

other limitation of our study was a small sample size, 

which probably made the role of hypoxia and hypercap-

nea toward disturbed sleep insignificant. The frequency 

of occurrence of two or more sleep disorders and their 

Table 2: The prevalence of insomnia, RLS, and depression in 

the study population as per GSAQ and individual questionnaire

Disorder As per GSAQ

As per individual 

questionnaire

Insomnia 22 (36.67%) 28 (46.67%)
RLS 17 (28.89%) 19 (31.67%)

Depression 23 (38.89%) 22 (36.67%)
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relative contribution toward disturbed sleep could not 

be assessed in detail.

CONCLUSION

Sleep disorders are commonly seen in COPD patients, but 

remain underestimated. Insomnia is the most common sleep 

disorder, followed by depression and RLS. The GSAQ is an 

easy and specific tool to diagnose presence or absence of 

sleep disturbances. There is a significant correlation between 

patient’s FEV1 and sleep quality; however, daytime ABG 

also seems to have a correlation with it. Regular inquiry 

regarding sleep in these patients by health care providers 

may help in improving quality of life and survival.
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