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Abstract
Purpose Previously, sleep in chronic obstructive pulmonary
disease (COPD) has been objectively investigated only by
lab-based polysomnography. The main purpose of this study
was to evaluate sleep quality in COPD patients in their
home environment using actigraphy. We also investigated
the factors associated with sleep impairment and the rela-
tionship between objective and subjective sleep quality and
daytime somnolence in these patients.
Methods Twenty-six patients with moderate to very severe
COPD and 15 controls were studied by actigraphy for at least
5 days. Subjective sleep quality was evaluated by the Pitts-
burgh Sleep Quality Index and daytime sleepiness by the
Epworth Sleepiness Scale (ESS). Dyspnea was quantified by
the modified Medical Research Council (MMRC) scale.
Results COPD patients showed increased sleep latency (p0
0.003), mean activity (p00.003), and wake after sleep onset
(p00.003) and reduced total sleep time (TST; p00.024) and
sleep efficiency (p00.001), as compared to controls. In
patients, severity of dyspnea was correlated with sleep ac-
tivity (r00.41; p00.04) and TST (r0−0.46; p00.02) and
multiple regression analysis showed that MMRC score was
the best predictor of TST (p00.02) and sleep efficiency (p0
0.03). Actigraphy measures during daytime were not signif-
icantly different between patients and controls. Subjective

sleep quality was poorer in patients than controls (p00.043).
ESS scores were not significantly different between the two
groups. Actigraphy measures were not correlated with sub-
jective sleep quality or daytime somnolence in both groups.
Conclusions Nocturnal sleep is markedly impaired in
stable COPD patients studied by actigraphy in their home
environment and this impairment is related to severity of
dyspnea.
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Introduction

Disturbed sleep is a common feature of chronic obstructive
pulmonary disease (COPD) and contributes to impaired
quality of life in this condition [1]. Over 50% of patients
with COPD report long sleep onset latency, frequent
arousals during the night, and/or general insomnia [2].
Sleep-related complaints are ranked third in frequency, be-
hind dyspnea and fatigue, by these patients [3]. Analysis of
a large COPD outpatient database revealed that 21.4% of the
COPD patients were diagnosed and/or treated for insomnia
as compared to only 7.2% of non-COPD patients [4]. Sleep
problems in COPD are probably secondary to multiple
factors and tend to increase with disease progression [5].
Although the effects of disturbed sleep on daytime function
have not been directly assessed, they could play a substan-
tial role in daytime symptoms and chronic fatigue common-
ly found in these patients [6].

Previous studies on sleep in COPD have relied on
subjective information gathered from self-administered
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questionnaires [7, 8] or on objective measures from lab-
based polysomnography [9, 10]. Presently, polysomnog-
raphy is regarded as the gold standard test for the objective
evaluation of sleep, but it is expensive and time consuming.
Actigraphy is a simple tool used to assess the sleep–wake
cycle. An actigraph is a small device worn around the wrist
that detects movement. It provides an estimate of time asleep
based on the marked decrease in activity that occurs while a
subject is sleeping. Actigraphy is much less expensive than
polysomnography and allows for prolonged objective moni-
toring of sleep, lasting from days to weeks. Actigraphy data
correlate well with polysomnography, with reliability coeffi-
cients ranging from 0.89 to 0.98 for normal sleep [11–13].
Actigraphy can also help to identify sleep problems in specific
conditions, such as schizophrenia [13], Alzheimer’s disease
[14], bipolar disorder [15] and lung cancer [16], and in
patients with motor handicaps [17]. To our knowledge, there
have been no previous studies using actigraphy for the assess-
ment of sleep in ambulatory patients with COPD. The main
purposes of this study were to characterize sleep abnormalities
in COPD patients in their home environment using actigraphy
and to compare these actigraphy findings with those of normal
healthy adults. We also investigated the main factors associ-
ated with sleep impairment and the relationship between ob-
jective and subjective sleep quality, daytime activity levels,
and daytime sleepiness in these patients.

Material and methods

Subjects

Twenty-six patients with clinically stable COPD were
consecutively recruited from the Respiratory Outpatient
Clinic at the University Hospital of the Federal Univer-
sity of Ceará, Brazil. Inclusion criteria for the study
group were age 40 years or older, medical diagnosis
of COPD stage II to IV according to the GOLD criteria
[18], positive smoking history, and a clinically stable
condition, as assessed by the attending physician.
Patients who had a history of disease exacerbation 4 weeks
prior to the study or were currently on oral steroids,
hypnotic-sedative medication, or nocturnal oxygen ther-
apy were excluded. Fifteen age-matched non-smoking
subjects without evidence of pulmonary disease or other
serious chronic medical condition, recruited among
patients’ caregivers and family members, were studied
as controls. None of the participants in the study were
involved in shift-work or had any serious disability
apart from COPD. The study protocol was approved
by the local Research Ethics Committee (COMEPE
209-08) and written informed consent was obtained in
all cases.

Study design and measurements

This was a cross-sectional study of the sleep–wake cycle in
patients with moderate to very severe COPD and control
subjects, assessed by wrist actigraphy in their home envi-
ronment. Lung function was evaluated by spirometry [18,
19]. The severity of dyspnea was quantified by the modified
Medical Research Council (MMRC) dyspnea scale, an or-
dinal scale based on degree of physical activity that precip-
itates dyspnea. Scores range from 0 (only gets breathless
with strenuous exercise) to 4 (too breathless to leave the
house or becomes breathless when dressing or undressing).
The MMRC scale is the most commonly used instrument to
measure dyspnea during activities of daily living, because of
its simplicity, ease of administration, and validation in COPD
[20, 21].

Individuals completed a sleep log and wore an activity
monitor (Motionlogger, AmbulatoryMonitoring Inc., Ardsley,
NY, USA) on their non-dominant wrist for five to seven
consecutive 24-h periods, including a weekend, to record
activity levels at 1-min intervals (zero crossingmode). Activity
data were used to calculate (ActionW-2 software; Ambulatory
Monitoring) the following parameters: sleep onset time (the
first of at least three consecutive minutes with an activity
frequency count of 0); sleep offset time (the final activity
frequency count of 0 before waking in the morning); total sleep
time (TST; sleep duration minus the sum of the durations of all
awakenings); mean activity level; sleep latency (time in
minutes to sleep onset); wake after sleep onset (WASO; total
time awake after the first sleep onset period); percent sleep
(percent minutes scored as sleep); and sleep efficiency (TST/
sleep duration×100). The bedtime and wake time from sub-
ject’s daily sleep log were used to guide the analysis of the
actigraph data recordings.

Subjective sleep quality was assessed by the Pittsburgh
Sleep Quality Index (PSQI), a seven component scale, each
one dealing with a major aspect of sleep. Components are
weighted equally on a 0–3 scale, with a global score ranging
from 0 to 21. A PSQI score above 5 has a sensitivity of
89.6% and specificity of 86.5% in differentiating good from
poor sleepers [22]. Daytime somnolence was evaluated by
the Epworth Sleepiness Scale (ESS), a validated question-
naire that measures subject’s expectation of dozing in eight
hypothetical situations. Dozing probability ratings range
from 0 (none) to 3 (high probability). A total score of 10
or more was considered to be indicative of excessive day-
time sleepiness [23, 24].

Statistical analysis

Analyses were carried out by the Statistical Package for
Social Sciences V16.0 (SPSS Inc, Chicago, IL, USA). Data
are reported as mean±SD and the level of significance was
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set at p<0.05. For actigraphy variables, mean values from 5
to 7 days were obtained for each participant and then a mean
for the group (COPD vs. control) was calculated. Data were
examined for normality using the Kolmogorov–Smirnov
test. For normally distributed variables with homogeneity
of variance, unpaired Student’s test was performed. For
those variables that did not meet the homogeneity of var-
iances requirement, nonparametric Mann–Whitney test was
used. Chi-square test was used to compare COPD and con-
trols regarding the presence of poor sleep quality (PSQI>5),
excessive daytime sleepiness (ESS≥10), and low objective
sleep efficiency (TST/sleep duration<85%). Pearson corre-
lation coefficients were calculated to evaluate the relationship
between actigraphy measures, PSQI scores, ESS scores, and
clinical variables. Spearman’s correlation coefficients were
used in order to express the relationships between MMRC
and other variables. Stepwise multiple regression was used to
evaluate how variables predicted the following sleep actigra-
phy measures: TST, sleep efficiency, sleep onset latency, and
WASO. Variables considered as potential predictor factors
were MMRC score, age, body mass index (BMI), and forced
expiratory volume in 1 s (FEV1).

Results

Demographic and clinical characteristics of 26 patients with
COPD and 15 controls are shown in Table 1. COPD was
classified as moderate (stage II) in 13 patients (50.0%), severe
(stage III) in ten (38.5%), and very severe (stage IV) in three
(11.5%). Twenty-five patients reported regular use of pulmo-
nary medication, including long-acting beta-2 agonists (n0
20), short-acting beta-2 agonists (n09), inhaled steroids (n0
6), anticholinergics (n04), and methylxantines (n04). Four
COPD patients (15.4%) were current smokers. Fifteen
patients (57.7%) and five controls (33.3%) were retired.

Subjective sleep quality assessment showed that 15
patients with COPD (57.7%) and four controls (26.7%)
were poor sleepers (p00.055). On average, PSQI score
was significantly worse in the COPD group than in controls
(p00.043). Excessive daytime sleepiness (ESS≥10) was
detected in ten patients and two controls. Mean ESS score
was not significantly different between the COPD and con-
trol groups (8.27 vs. 6.07, p00.12) (Table 1).

Actigraphy data are summarized in Table 2. During
nighttime, the COPD group showed significantly increased
sleep latency (39.49 vs. 11.19, p00.003), mean activity
(42.1 vs. 21.2, p00.003), and WASO (96.09 vs. 49.26, p0
0.003) and reduced TST (280.84 vs. 360.15, p00.024) and
sleep efficiency (73.1 vs. 87.7, p00.001) as compared to
controls. During daytime, we were unable to demonstrate
any significant differences in actigraphy variables between
the two groups.

Results from correlation analyses between actigraphy
measures, subjective sleep quality, daytime somnolence,
and demographic and clinical characteristics are presented
in Table 3. The COPD group showed a negative correlation
between age and nighttime sleep onset (r0−0.43; p00.03)
and a trend for a positive correlation between age and
daytime percent sleep (r00.36; p00.07). During nighttime,
MMRC dyspnea score was positively correlated with mean
activity (r00.41; p00.04) and negatively correlated with
TST (r0−0.46; p00.02). No significant correlations were
found between the degree of airway obstruction, as assessed
by post-bronchodilator percent predicted FEV1, and actig-
raphy variables. In controls, there was a negative correlation
between age and both sleep onset (r0−0.68; p00.005) and
sleep efficiency (r0−0.57; p00.03) during nighttime and a
positive correlation between age and mean activity (r00.62;
p00.01) and WASO (r00.61; p00.02) during nighttime.
There was no correlation between PSQI score and actigra-
phy variables, both in patients and controls. No correlations
were also found between PSQI score and MMRC dyspnea
score or percent predicted FEV1. In the COPD group, there
were no correlations between ESS scores and actigraphy-
derived parameters, while a positive correlation was found
between ESS and age (r00.67; p<0.001). No significant
correlations were demonstrated between ESS and PSQI

Table 1 Demographic and clinical characteristics, subjective quality
of sleep and daytime sleepiness of 26 patients with COPD and 15
normal controls

COPD Controls p

Age (years) 66.96±8.54 63.00±10.66 0.20a

Men/women 19/7 8/7 0.20

BMI (kg/m2) 24.81±3.92 24.38±2.55 0.70a

Smoking history
(pack-years)

54.36±32.28 – –

FEV1 % predicted 47.62±16.04 – –

COPD stage
(II/III/IV)

13/10/3 – –

MMRC (0/1/2/3/4) 2/8/9/5/1 – –

PSQI global score 6.96±3.5 4.80±2.4 0.043a

Poor quality sleep
(PSQI>5)

11/15 11/4 0.055b

No/yes

ESS 8.27±4.4 6.07±3.9 0.12a

Daytime
somnolence
(ESS≥10)

16/10 13/2 0.09b

No/yes

BMI body mass index, FEV1 forced expiratory volume in 1 s, MMRC
modified Medical Research Council dyspnea scale; COPD stages: II—
moderate, III—severe, and IV—very severe; PSQI Pittsburgh Sleep
Quality Index, ESS Epworth Sleepiness Scale
a Unpaired Student’s t test
b Chi-square test
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score or percent predicted FEV1 in COPD patients. In
control subjects, ESS was negatively correlated with both
sleep offset time (r0−0.62; p00.01) and TST (r0−0.62; p0
0.01) and positively correlated with sleep latency (r00.66;
p00.01) during nighttime.

Multiple regression analysis was used to identify the
independent variables considered as indicators of the effect
measured by the actigraphy parameters, in COPD patients.
Models were built taking into account problems of con-
founding factors and colinearity and the following variables
were ultimately retained: MMRC score, age, and BMI. The
MMRC score explained 17.4% (adjusted R2) of the overall
TST variance and 11.0% of the sleep efficiency variance
(Table 4).

Discussion

These results show that nocturnal sleep is markedly im-
paired in clinically stable patients with moderate to very
severe COPD studied by actigraphy in their natural home
environment. During nighttime, sleep onset latency was
found to be more than three times higher and mean activity
and WASO almost twice as high in patients with COPD than
in age-matched controls. We are not aware of earlier reports
on the use of actigraphy for the evaluation of the sleep–
wake cycle in ambulatory patients with COPD. In a pilot
study by Shilo and coworkers, eight patients under intensive
care with respiratory failure due to exacerbation of chronic
bronchitis or pneumonia were assessed by actigraphy for

Table 2 Actigraphy variables in
26 patients with moderate to
very severe COPD and 15
normal controls

WASO wake after sleep onset
aUnpaired Student’s t test
bMann–Whitney test

COPD Controls p

Actigraphy variables—nighttime

Sleep onset time (h:min) 22.37±1.06 23.03±0.43 0.178a

Sleep offset time (h:min) 05.39±0.57 05.59±1.04 0.295a

Total sleep time (min) 280.84±110.6 360.15±67.7 0.024b

Mean activity (accel/min) 42.1±24.1 21.2±13.7 0.003b

Sleep latency (min) 39.49±43.5 11.19±14.6 0.003b

WASO (min) 96.09±43.5 49.26±44.6 0.003b

Sleep efficiency (%) 73.1±13.7 87.7±10.9 0.001b

Actigraphy variables—daytime

Total sleep time (min) 54.01±44.2 49.88±42.1 0.771a

% sleep 5.3±4.4 4.9±4.1 0.745a

Mean activity (accel/min) 183.96±42.8 200.54±31.1 0.197a

Table 3 Correlation coefficients for sleep–wake variables derived from actigraphy and demographic and clinical characteristics of 26 patients with
COPD and 15 normal controls

Age BMI PSQI global score ESS FEV1 % predict MMRC

COPD Controls COPD Controls COPD Controls COPD Controls COPD COPD

Nightime

Sleep onset time −0.43* −0.68* −0.11 −0.29 −0.04 0.09 −0.04 −0.36 −0.02 0.26

Sleep offset time −0.28 −0.15 −0.19 −0.27 0.11 0.08 0.12 −0.62* −0.17 −0.25

Total sleep time 0.17 −0.16 −0.02 −0.24 0.12 0.13 0.25 −0.62* 0.07 −0.46**

Mean activity −0.11 0.62* −0.06 0.25 −0.07 −0.14 −0.24 0.34 −0.21 0.41**

Sleep latency −0.30 0.29 0.09 0.17 −0.17 −0.25 −0.16 0.66* −0.10 0.32

WASO 0.31 0.61* −0.18 0.19 0.18 −0.08 −0.005 0.22 0.02 0.29

Sleep efficiency −0.13 −0.57* 0.15 −0.22 −0.05 0.13 0.11 −0.41 0.01 −0.38

Daytime

Total sleep time 0.34 0.007 −0.11 −0.17 0.24 −0.10 0.22 −0.26 −0.07 −0.16

% sleep 0.36 0.06 −0.10 −0.16 0.24 −0.09 0.21 −0.28 −0.07 −0.18

Mean activity −0.17 0.22 0.05 0.16 −0.32 −0.09 −0.03 0.52* −0.06 0.26

WASO wake after sleep onset, FEV1 forced expiratory volume in 1 s, MMRC modified Medical Research Council

*p<0.05, Pearson correlation; **p<0.05, Spearman correlation
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three consecutive 24-h periods to measure the beneficial
effect of melatonin administration on sleep quality [25].

This is the first study to confirm objectively the prior
finding from lab-based polysomnography that COPD
patients have marked sleep disruption, including prolonged
sleep latency, decreased total sleep time, and increased
number of nocturnal arousals [10, 26–30]. The causes of
disturbed sleep in COPD are not fully understood. Noctur-
nal hypoxia may be one cause, due to a combination of low
baseline oxygen saturation and alterations in respiratory
muscle function and ventilation, particularly during REM
sleep [31, 32]. However, it has been estimated that less than
5% of COPD patients exhibit significant nocturnal desatura-
tion [7]. Moreover, studies on the effects of oxygen supple-
mentation on quality of sleep have produced controversial
results [3]. Sleep-related complaints in COPD patients are
more likely related to a combination of factors. COPD is
commonly found in middle-aged or older individuals who
have been long-time smokers and may suffer from a variety
of conditions associated with smoking or aging. It is recog-
nized that, for the general population, the frequency and
severity of sleep complaints increase with age and the same
is probably true for patients with COPD [33]. In the present
study, older age was related to late sleep onset and more
daytime sleep among COPD patients. Gender is another
factor that deserves consideration. Healthy women, despite
better objective sleep quality measures, present more sleep-
related complaints than men [34]. Surprisingly, the literature
on the influence of gender on sleep in COPD is scarce,
despite the recognition that psychiatric illness, a major cause

of disrupted sleep, is twice as common in female patients
with COPD [35]. In the present study, no significant gender-
related differences in sleep quality were found. This is a
complex issue and deserves further investigation.

Some pulmonary medications may also affect sleep.
Improvements in sleep quality have been reported after the
use of the anticholinergic ipratropium, but not tiotropium, in
cases with COPD. Methylxantines have been found to ad-
versely affect sleep in healthy individuals, although studies
in COPD patients have not confirmed this negative effect
[3]. Nicotine consumption has also been associated with
sleep impairment. Increased sleep latency, sleep fragmenta-
tion, reduced sleep efficiency, decreased nocturnal oxygen
saturation, and increased daytime sleepiness have all been
previously described in smokers [36, 37]. In this study, the
relatively small number of current smokers precluded a
more detailed analysis of this potential effect.

Our results show that dyspnea is an important predictor
of sleep quality, as assessed by actigraphy, in patients with
moderate to very severe COPD. Dyspnea is the major lim-
iting factor for activities of daily living in COPD, and the
severity of dyspnea, as measured by the MMRC scale,
correlates well with health status scores and predicts the
likelihood of survival [38, 39]. Previously, nocturnal dys-
pnea has been linked to disturbed sleep in COPD [5].
Dyspnea has also been described as a major determinant
of sleep quality in other medical conditions, such as heart
failure [40]. A potentially relevant implication of our finding
is that better control of dyspnea may lead to sleep improve-
ment in COPD. It has been recognized that optimal man-
agement of dyspnea is a frequently neglected aspect in the
care of patients with advanced COPD [41]. Conventional
management of COPD has focused on treating bronchocon-
striction and reducing hyperinflation and airway inflamma-
tion, usually with a long-acting anticholinergic agent and a
combination of an inhaled long-acting beta agonist and an
inhaled corticosteroid. Although these therapies are un-
doubtedly helpful, as disease progresses through advanced
stages, dyspnea becomes refractory in the majority of cases
[42]. Pulmonary rehabilitation programs can promote symp-
tom control and, to some extent, improve dyspnea in COPD
[43]. Long-term oxygen therapy is frequently prescribed in
the later stages of disease for those patients who are signif-
icantly hypoxemic. However, its effectiveness in palliating
dyspnea has yet to be proven [44]. Combining noninvasive
intermittent positive pressure ventilation with long-term ox-
ygen therapy can reportedly improve shortness of breath and
carbon dioxide retention in at least some COPD patients
[45], although it may worsen quality of life [46]. It has been
increasingly suggested that opioids may have a role in the
management of COPD patients with dyspnea refractory to
conventional treatment, despite some serious adverse effects
[47]. The impact of these and other modalities of treatment

Table 4 Results of the stepwise multiple regression analyses of 26
patients with COPD with actigraphy parameters as dependent variable

Outcome/
predictors

Coefficient SE p
value

Partial
R

Adjusted
R2

Total sleep
time

0

Constant 380.09 44.67

MMRC score −55.50 22.56 0.02 0.21 0.17

Sleep
efficiency
Constant 69.36 17.59 0.001

MMRC score −7.57 3.35 0.03 0.22 0.11

Sleep onset
latency
Constant 1,551.38 99.4 0

MMRC score 16.4 13.6 0.24 0.22 0.15

WASO

Constant 127.67 58.34 0.04

MMRC score 13.20 10.14 0.20 0.10 0.01

MMRC modified Medical Research Council, WASO wake after sleep
onset
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on quality of sleep and dyspnea in COPD should be a matter
for future studies.

Poor subjective sleep quality was observed in the
majority of our patients, in agreement with the actigra-
phy findings. However, for the COPD group as a
whole, we identified no significant correlations between
actigraphy variables and subjective sleep quality scores.
Cormick and coworkers reported an association between
objective measures from polysomnography, including
reduced total sleep time and increased arousal index,
and subjective complaints of difficulty initiating and
maintaining sleep in 16 patients with severe COPD [29].
On the other hand, several investigators have reported dis-
crepancies between subjective data and surrogate markers of
sleep and sleep disturbances [48]. Indeed, it has been sug-
gested that objective and subjective assessments reflect differ-
ent aspects of sleep and therefore may not be necessarily
correlated [49]. As long as it is not clear how objective and
subjective measures of sleep relate to each other, they should
probably both be incorporated into clinical studies [50].

Our analyses of actigraphy data did not show significant
differences in activity levels during daytime between COPD
patients and controls. Recently, a systematic review of the
literature found significant reductions in duration, intensity,
and counts of daily physical activity in patients with COPD
as compared to normal controls, although correlations be-
tween levels of physical activity and severity of disease were
weak and/or non-significant [51].

This study has limitations that warrant discussion.
First, our subjects were not screened for obstructive
sleep apnea (OSA). Because COPD and OSA are both
common chronic conditions, they should be expected to
occur together, particularly in middle-aged and older
male individuals. However, it has been demonstrated
that the prevalence of OSA in patients with COPD is
similar to that in the general population [52, 53]. It is
therefore unlikely that non-exclusion of OSA cases has
significantly affected our comparisons between COPD
and control groups. On the other hand, this may have
contributed, at least in part, to the relatively high day-
time sleepiness scores found in our patients, as com-
pared to some previous reports [7, 54]. The same
observation may apply to mean PSQI score in our
control group, which is similar to the mean score for
healthy 80-year-olds in a previous large cohort [55]. It
should also be noted that although our control subjects
were appropriately matched for age, gender, and BMI,
they were not specifically matched for comorbid dis-
eases and medications. Finally, the possibility that poor
sleep quality may be a causative factor for the dyspnea
observed in our patients, and not the reverse, should be
considered. Previously, it has been shown that one night’s
sleep deprivation can lead to a small but statistically

significant reduction in FEV1 and forced vital capacity
in a group of patients with COPD [56]. Although this
reported spirometric decline was not clinically relevant,
it might be speculated that chronic alterations in sleep
would result in additive negative effects on respiratory
function, which could become relevant along the pro-
longed course of this disorder. Further long-term studies
on the effects of sleep disruption on respiratory function
and severity of dyspnea in COPD are needed to investigate
this question.

Actigraphy is not a replacement for polysomnography. It
should be regarded as another means for assessing sleep in
COPD particularly when sleep architecture and extensive
physiological monitoring are not considered to be required.
In addition, actigraphy can provide information on rest
activity patterns, night-to-night variability, and circadian
rhythm disorders that cannot be obtained from polysomnog-
raphy. Presently, polysomnography is not routinely indicat-
ed in COPD and current recommendations include suspicion
of sleep apnea or complications of hypoxemia that are not
explained by the awake arterial oxygen levels, and pulmo-
nary hypertension out of proportion to the severity of pul-
monary function derangement [57]. It is obvious from a
careful analysis of the available literature and from clinical
practice that a significant number of COPD patients who do
not meet the above criteria for polysomnography present
with sleep problems that require careful investigation and
therapeutic intervention. Based on the present results, we
suggest that actigraphic assessment should be considered at
least for some of these cases.

In summary, clinically stable patients with moderate
to very severe COPD studied by actigraphy in their
natural home environment show marked impairment of
nocturnal sleep. Dyspnea is one of the main factors
associated with sleep disruption in these patients. Ob-
jective information derived from actigraphy can be rel-
evant for the evaluation and management of COPD
patients. When sleep is impaired, treatment of the un-
derlying respiratory condition should be optimized, and
if sleep problems persist, available nonpharmacologic
and pharmacologic options, particularly aiming to im-
prove dyspnea, should be considered. There is a need
for a clearer understanding of the effects of disturbed
sleep on various aspects of daytime function in COPD.
Actigraphy can become an important tool for the direct as-
sessment of these patients in future studies.
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