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Introduction 
COPD is a major cause of chronic morbidity and mortality throughout 
the world. It represents an important public health challenge that is 
both preventable and treatable. [1] According to a recent report, COPD is 
characterized by persistent airflow limitation that is usually progressive 
and is enhanced by chronic inflammatory response in the airways and 
lungs to noxious particles and gases. [1]

It is the fourth leading cause of death in the world. [1] At least 65 
million people worldwide have severe COPD. [2] COPD is also an 
important cause of morbidity in the middle to elderly population in 
Nigeria with 10.5% having GOLD stage 2 and higher COPD. [3] COPD 
is associated with several respiratory and non-respiratory symptoms. 
Among the non-respiratory symptoms are weight losses, anxiety and 
sleep disturbances. [1] Sleep is a complex reversible state characterized 
by diminished responsiveness to external stimuli and a universal need 
of all higher life form, absence of which has serious physiological 
consequences. [4,5]

Sleep disturbances are particularly prevalent in COPD with 
associated poor outcomes. [6-8] Its aetiology is multifactorial and 
include demographic factors, pharmacotherapy, night-time disease-
specific symptoms, nocturnal hypoxemia, presence of comorbid sleep 
disorders, anxiety and depression as well as other medical conditions. 

[7] The nature of sleep problems among Nigerian patients with COPD 
has been poorly characterized, and studies on the clinical consequences 
of sleep disturbance in COPD are limited. [7]

Methodology
This study is a cross sectional analytical study. Sixty subjects with 
diagnosis of COPD according to GOLD guidelines were consecutively 
recruited for the study. Inclusion Criteria are Patients with COPD 
diagnosis as defined by the Global initiative for chronic Obstructive 
Lung Disease (GOLD) guideline that are clinically stable. Shift workers 
and patients with medical conditions that may contribute to dyspnoea 
and exercise limitations such as corpulmonale and congestive heart 
failure were excluded. A modified version of the Medical Research 
Council (MRC) questionnaire was used to obtain information on 
respiratory symptoms of the patients. [8] Other parameters collected at 
the time of enrollment included age, sex, body mass index and most 
disturbing night-time symptoms in the previous month.

Sleep quality

Sleep quality was assessed using the Pittsburgh sleep quality index 
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Results
The mean age of the patients was 70 ± 8 years with the age range 
between 50 and 87 years. About a third of the patients gave a positive 
history of cigarette smoking (20, 33.3%) while 3 (5%) patients were 
current smokers. The mean pack years for current smokers are 11.5 ± 
9.1 years while ex-smokers had a mean pack year of 8.9 ± 11.5 years. 
In the majority of the study subjects, the use of firewood is the source 
of cooking fuel (42; 70.0%). Other baseline characteristics and mean 
PSQI scores are shown in Table 1.

Sleep quality of the study population

The mean global PSQI for the study subjects was 9.93 (SD 4.19, 
median 9.5). The mean sub scores for subjective sleep quality, sleep 
latency, duration, habitual sleep efficiency, sleep disturbances, sleep 
medications and daytime dysfunction were 1.52 (SD 0.85), 1.85 (SD 
0.86), 2.07 (SD 0.82), 1.93 (SD 1.06), 1.23 (SD 0.43), 0.48 (SD 0.83) 
and 0.83 (SD 0.74) respectively. A significant proportion (49; 81.7%) 
of the study subjects rated their overall sleep quality as poor (global 
PSQI >5) while 11 patients (18.3%) rated their sleep quality as good as 
shown in Figure 1.

Description of sleep patterns according to sleep 
domains in the study population

Sleep quality according to sleep domains is shown in Tables 2 and 3.

(PSQI), a self-rating scale designed to measure perceived quality of 
sleep. It differentiates “poor” from “good” sleep by measuring seven 
domains: subjective sleep quality, sleep latency, sleep duration, sleep 
efficiency, sleep disturbances, use of sleep medication, and daytime 
dysfunction over the last month. The seven domains sub scores each 
of which ranging from 0 to 3 are tallied, yielding a “global” score that 
range from 0 to 21 with increasing score meaning worse sleep quality. 
A global score of >5 is accepted as differentiating good from poor 
sleepers with diagnostic sensitivity and specificity of 89.6% and 86.5% 
respectively. [9]

Pulmonary function

Pulmonary function test was performed according to the American 
thoracic society guideline (ATS) using a standardized spirometer. The 
following parameters were measured: Forced Expiratory Volume in 
1second (FEV1), Forced Vital Capacity (FVC) and FEV1/FVC ratio. 
Subjects were divided into four groups on the basis of the severity of 
their airway obstruction using the GOLD criteria. [1]

Data analysis

Frequency tables and charts were used to describe the age distribution, 
gender, demographic and clinical characteristics of the study 
population. One-way ANOVA and Independent-Samples T-Test were 
used to compare mean values. In all the statistical tests, a p value of 
<0.05 was considered significant.
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Figure 1: Sleep quality of the study participants using global PSQI scores.

 

0

20

40

60

80

100

98.1 96.2 93

48.4
31.7

26.1
21.1

Pe
rc

en
ta

ge

Presenting Clinical symptoms

Figure 2: Clinical symptoms of the study participants.
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Table 1: Baseline characteristics and mean Global PSQI score.
Baseline characteristics Number of patients N= 60 Percentage (%) Global PSQI score Mean (SD) p-value

Age distribution
50‑59 8 13.3 9.4 (5.6)

0.571
60‑69 12 20.0 9.1 (3.5)
70‑79 31 51.7 10.7 (4.3)
≥80 9 15.0 9.9 ± 3.4

Gender Distribution
Male 32 83.3 9.94 (4.2)

0.514
Female 28 46.7 9.93 (4.3)

Body mass index
<18.5 14 23.3 10.3 (4.2)

0.681
18.5‑24.9 33 55.0 9.5 (3.9)
25‑29.9 11 18.3 11.1 (5.4)

≥30 2 3.3 8.5 ± 2.1
Educational status

No formal education 27 45.0 11.0 (4.3)

0.023
Primary education 14 23.3 8.6 (3.0)

Secondary education 12 20 11.3 (4.5)
Tertiary education 7 11.7 6.4 (2.9)

COPD, GOLD stage
Stage1 7 11.7 7.3 (4.1)

0.003
Stage 2 18 30 8.3 (3.8)
Stage 3 25 41.7 10.4 (3.7)
Stage 4 10 16.7 13.4 (3.9)

MMRC Dyspnea scale
0 11 18.3 7.1 (3.5)

0.010
1 16 26.7 8.8 (3.6)
2 23 38.3 10.2 (4.0)
3 7 11.7 13.6 (3.2)
4 3 5.0 15.7 (0.6)

Night-time symptoms
Present 44 63.3 11.1 (3.7)

0.432
Absent 16 26.6 8.4 (3.9)

PSQI: Pittsburgh Sleep Quality Index
SD: Standard deviation
One Way ANOVA and Independent‑Samples T‑Test for mean values of PSQI

Table 2: Sleep pattern according to sleep domains among study subjects using PSQI.
Sleep pattern Median/ No of patients 60 Range /Percentage %

Subjective sleep domain
Very good
Fairly good
Fairly bad
Very bad

5
28
18
9

8.3%
46.7%
30.0%
15.0%

Sleep latency domain
Latency to sleep in minutes

Proportion of latency to sleep >30 min
30.00

31
10.00 – 240.00

51.7%
Sleep duration domain

Estimated sleep time in hours 5.00 2.00 ‑ 8.00
Sleep duration in hours

‑ >7 hours
‑ 5‑7 hours
‑ <5 hours

2
38
20

3.3%
63.4%
33.3%

Habitual sleep efficiency domain
Median sleep efficiency 69.0% 55.0% ‑ 89%

Categories of sleep efficiency
‑ ≥ 85%
‑ < 85%

6
54

10.0%
90%

PSQI: Pittsburgh Sleep Quality Index

Presenting clinical symptoms 

The mean duration of the first presenting respiratory symptoms in the 
study patients was 5.9 ± 5.7 years and ranges between 1 and 24 years 

(median of 4 years). Almost all the patients had cough (59, 98.1%) 
while less than a third had weight loss (19, 31.7%). Other symptoms 
included fatigue, palpitations and dyspepsia [Figure 2].
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Presence of disease specific night-time symptoms in 
study subjects

Forty-four (73.3%) patients had disease specific symptoms at night in 
the past one month. Proportion of patients with disease-specific night-
time symptoms in relation to its contribution to disturbed sleep are 
shown in Table 4.

Day time sleepiness in study subjects using Epworth 
Sleepiness Scale (ESS)

The mean score on ESS in the study patients was 5.47 ± 2.46 (Median 
5.0). Three patients (5.0%) had excessive daytime sleepiness (ESS >9) 
while 57 patients (95%) had a normal daytime sleepiness (ESS ≤9).

Relationship between Sleep quality and severity of 
COPD

There were significant associations between GOLD stages of COPD and 
global PSQI score as well as for all sleep domains with the exception of 
sleep medication and habitual sleep efficiency domains [Table 5].

Discussion
COPD negatively affects sleep and sleep impairment has been found 
to be a common complaint among patients with COPD contributing, 
to poor health status. [10] More than 80% of the patients in this study, 
rated their overall sleep quality as poor (PSQI >5) with a mean score 

of 9.93. High prevalence of impaired sleep in COPD is consistent with 
findings from other studies using the PSQI. Scharf et al. [11] reported 77% 
while Nunes et al. [12] reported a prevalence of 70%. Probably the highest 
prevalence of sleep impairment was in a study by Sajal De [13] in which 
100% of the patients had poor sleep quality with a mean PSQI score of 11.

The median sleep latency in this study was 30 minutes with slightly 
more than half of patients reporting latency period beyond 30 minutes. 
This is longer than the normal range of 10-20 minutes indicating 
difficulty initiating sleep. [14] Scharf and Nimrod et al. [11,15] also found 
a median sleep latency of 30 minutes in their studies using PSQI. A 
study in which patients with COPD were compared with controls found 
that sleep parameters were worse in patients with COPD, including 
prolonged sleep latency. [16] A polysomnographic sleep study in COPD 
also reported prolonged sleep latency times in the excess of 30 minutes. [17]

We reported a median total sleep time of 5 hours; 96.7% of our patients 
had <7 hours of sleep with 33% having less than 5 hours of actual 
sleep. This is less than the required optimum sleep duration average 
of 7 hours in the adult population. [18] Habitual sleep efficiency which 
is the percentage of the total time in bed a person spends asleep was 
suboptimal. Ninety percent of the study population reported sleep 
efficiency of <85% with 41.7% reporting sleep efficiency of <65%. 
This is a significant departure from a sleep percentage of >90% which 
is considered normal and optimal. [18] Scharf [11] and Nimrod [15] reported 
a median total sleep time of 5 hours with similar sleep efficiency using 
PSQI. Polysomnographic sleep studies have also found that sleep 

Table 3: Frequency of sleep disturbances, sleep medication use and daytime dysfunction using PSQI.
Frequency of symptoms a week

 (n (%)) N=60 None <1 ce 1 ce/2ce ≥ 3ce

Sleep disturbances ‑
Waken at night

Go to bathroom at night
Can’t breathe well at night

Cough at night
Feel too hot
Feel too cold

Have bad dreams
Have pain

0 (0)
2 (3.3)

22 (36.7)
18 (30)
57 (95)

59 (98.3)
43 (71.7)
51 (85)

15 (25)
11 (18.3)
15 (25)

17 (28.3)
3 (5)
0 (0)

12 (20)
0 (0)

18 (30)
18 (30)

16 (26.7)
16 (26.7)

0 (0)
1 (1.7)
5 (8.3)
6 (10)

27 (45.0)
29 (48.3)
7 (11.7)
9 (15.0)

0 (0)
0 (0)
0 (0)
3 (5)

Use of sleep medications 42 (70) 9 (15) 7 (11.7) 5 (8.3)
Daytime dysfunction

Difficulty staying awake during activities
In the day

Lack of enthusiasm to get things done
34 (56.7)
24 (40)

16 (26.7)
22 (36.7)

8 (13.3)
12 (20)

2 (3.3)
2 (3.3)

PSQI= Pittsburgh Sleep Quality Index

Table 4: Presence of night-time symptoms.
Night-time symptoms Number of patients N = 60 Percentage (%)

Most disturbing night-time symptom
Cough

Breathlessness
Wheeze

Excess sputum
Difficult to say

22
10
4
1
7

36.7
16.6
6.7
1.7
11.7

Table 5: Global PSQI score and sleep quality domains in different COPD, GOLD stages.
Variables GOLD stage

One n= 7 Two n=18 Three n=25 Four n=10 p-value
Mean Score (S.D.)

Global PSQI 7.3 (4.1) 8.3 (3.8) 10.4 (3.7) 13.4 (3.9) 0.003 
Subjective sleep quality

Sleep latency
Sleep duration

Habitual sleep efficiency
Sleep disturbances
Sleep medications

Day time dysfunction

1.0 (0.8)
1.3 (0.8)
1.9 (1.1)
1.6 (1.4)
1.0 (0.0)
0.1 (0.4)
0.4 (0.5)

1.3 (0.7)
1.7 (0.8)
1.7 (0.9)
1.6 (1.1)
1.1 (0.3)
0.3 (0.6)
0.6 (0.7)

1.5 (0.8)
1.8 (0.9)
2.2 (0.7)
2.0 (0.8)
1.2 (0.40
0.7 (1.0)
0.9 (0.7)

2.2 (1.0)
2.5 (0.7)
2.5 (0.5)
2.6 (0.8)
1.6 (0.5)
0.6 (0.8)
1.4 (0.7)

0.016
0.023
0.030
0.057
0.009
0.282
0.018
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efficiency and total sleep time was low among patients with COPD. 

[16,19] Reductions in total sleep time and sleep efficiency suggests that 
our patients have frequent nocturnal awakenings. This is consistent 
with the finding that all our patients reported nocturnal awakenings 
in the past one month according to the PSQI with 45% of the patients 
having night-time awakening ≥ 3 times per week.

A reason for this observation may be due to presence of night-time 
symptoms. In our study, 11.7% and 15% of patients had disturbed sleep 
due to breathlessness and cough at night ≥  times per week respectively. 
A higher percentage of patients had nocturnal symptoms in a related 
study in which 48% had cough and 32% had dyspnea at night ≥3 times 
a week. [11] However, a common observation is that cough and dyspnea 
were important symptoms causing sleep disturbance in both studies. 
We found a similar pattern of night-time symptoms to that of PSQI with 
cough (36.7%) being the most disturbing nocturnal symptom followed 
by breathlessness (16.6%) based on patients’ responses. Other studies 
using symptom questionnaire also reported that nocturnal symptoms 
especially cough and breathlessness were associated with greater 
likelihood of disturbed sleep. [6,20] Patients with COPD may experience 
nocturnal exacerbation of symptoms because lying flat during sleep 
impairs pulmonary mechanics and gas exchange which may lead to 
frequent awakening. [21]

Using the MMRC dyspnea scale, we observed that sleep worsens with 
increasing severity of dyspnea. Nunes et al. [22] also found that dyspnea 
was the best predictor of total sleep time and sleep efficiency in a 
study. Dyspnea is a major symptom of COPD and patients with severe 
dyspnea are likely to be breathless at night leading to disturbed sleep. 
In addition, chronic dyspnea can lead to depressive episodes leading to 
impaired sleep and poor quality of life although this relationship was 
not assessed in our study. [23] Dyspnea is also a symptom of nocturnal 
oxygen desaturation, which is a major determinant of frequent arousals 
in patients with COPD. [24]

Moreover, nocturnal oxygen desaturation may account for the nocturnal 
awakenings in patients without significant night-time symptoms. [25] 
Almost half of the respondents reported waking up to use the bathroom 
≥3 times per week which could be a reflection of fragmented sleep. [26]

There was a significant association between global PSQI score; sleep 
domains sub scores and GOLD stage of COPD with the exception of 
sleep medication and habitual sleep efficiency domain. These findings 
suggest that COPD severity is associated with disorders of initiating 
and maintaining sleep as well as daytime dysfunction. Similarly, 
a study by Nimrod et al. [15] found a significant correlation between 
global PSQI score and FEV1% predicted. Some studies however found 
no correlation between sleep quality and lung function. [11,27] Oxygen 
desaturation and severity of symptoms may explain the significant 
association between COPD, GOLD stage and sleep quality. [1]

This study showed that 31% of our patients have used sleep medications 
in the last one month with 8.3% using sleep medications more than 3 
days per week, an observation similar to a study by Scharf et al. [11] that 
reported 11.1%. The use of sleep medications by these patients shed 
more light on the burden of sleep disturbances in COPD and attempts 
made to overcome this problem.

Poor sleep quality leads to various day time dysfunctions in COPD 
such as daytime excessive sleepiness, neuro-cognitive decline, fatigue 
and impaired HRQL. [28] In the current study, 2 patients (3.3%) had 
lack of enthusiasm to get things done three or more times per week. 
This lack of enthusiasm may be due to fatigue, a common symptom 
in patients with COPD. [28] Fatigue imposes limitations on motivation, 
concentration, and the ability to engage in everyday activities such as 
work and household chores. [29] The PSQI may however underestimate 
the prevalence of fatigue because reduced motivation is just one of 
the aspects of fatigue. [30] Other studies have also found an association 

between short sleep duration and daytime fatigue. [31] Fatigue may 
be related to mood states such as anxiety, irritability and depression 
which are causes of poor sleep in COPD. [29] In a study by Kapella, [32] 
dyspnea, depressed mood and sleep quality had significant association 
with subjective fatigue. 

Responses on the Pittsburgh questionnaire revealed that 2 patients 
(3.3%) had difficulty staying awake during activities in the day for 
≥3 times per week. According to the Epworth’s sleepiness scale, only 
three patients (5.0%) rated daytime sleepiness as excessive (ESS >9) 
with a median score of 5. This suggests that despite the high prevalence 
of poor sleep quality, excessive daytime sleepiness does not appear to 
be as common in our patients. In other studies, prevalence of excessive 
daytime sleepiness in COPD ranged from 6.7% to 32%. Interestingly, 
these studies also show that the prevalence of excessive daytime 
sleepiness is not commensurate with the high prevalence of poor 
sleep quality in patients with COPD. [11,33] One of the reasons for this 
observation may be that COPD patients may not have excessive daytime 
sleepiness despite impaired sleep because of increased sympathetic 
nervous system activity associated with airway obstruction, hypoxia, 
or medications. [11]

There was a discrepancy between overall self-rated sleep quality and 
global PSQI score with majority of our patients (46.7%) rating their 
sleep quality as fairly good. In another study, 77.5% rated their sleep 
quality as very good or fairly good. [13] This observation suggests 
that patients have a poor perception of the severity of their sleep 
impairment. [13] Poor perception of disturbed sleep may be related to 
frailty and decreased acceptance of illness among patients with COPD 
who are mostly elderly. [34] In the index study, demographic attributes 
of the patients such as age, gender and BMI had minimal impact on 
overall sleep quality.

This study is subject to limitations. Due to the relatively small sample 
size, the statistical power of the study is reduced which decreases the 
chance of detecting significant differences when they truly exist. Recall 
bias is also a possible limitation, although the survey was administered 
by trained interviewers.

Conclusion
This study has demonstrated that patients with COPD have a high 
prevalence of impaired sleep quality. Presence of disease-specific 
night-time symptoms especially cough and dyspnea and severity 
of airway obstruction may contribute to impaired sleep. However, 
excessive daytime sleepiness is not a prominent symptom in the study 
population. Therefore, reducing disease- specific COPD symptoms and 
optimizing treatment may improve quality of sleep in COPD patients.
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