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Abstract

Objective: It is well known that various sleep disorders are common in cases of chronic obstructive pulmonary disease (COPD). However, restless 
legs syndrome (RLS) has not been extensively studied in these patients. The aim of the current study was to investigate the prevalence of RLS and its 
impact on sleep quality in patients with COPD.

Methods: The study included a total of 50 patients with COPD with a mean age of 67.2±7.7 years; 39 (78%) were male. The RLS diagnosis was made 
based on the questionnaire items standardized by the International RLS study group. Dyspnea severity (mMRC), quality of life (CAT), sleep quality 
[Pittsburgh sleep quality index (PSQI)], and daytime sleepiness [Epworth sleepiness scale (ESS)] were evaluated using certain specific questionnaires. 
The subjects were studied in two groups: RLS-positive and RLS-negative groups. 

Results: In the study population, RLS was detected in 17 (34%) patients. It was found that the RLS-positive subjects had a longer disease duration 
(p=0.006), a higher hospital admission rate (p=0.008), and lower spirometric values (p=0.023 for FVC; p=0.001 for FEV1). The CAT score was signifi-
cantly higher in the RLS-positive group (p=0.019). The RLS-positive group had higher PSQI and ESS scores (p<0.001 for both). There were negative 
correlations between PSQI, ESS scores, and spirometric measures (FVC and FEV1), whereas PSQI and ESS scores had positive correlations with disease 
duration, mMRC, and CAT scores.  

Conclusion:  In our study, it was observed that RLS is a common condition in patients with COPD. As the duration and severity of COPD increases, RLS 
becomes more prevalent and sleep quality deteriorates.
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INTRODUCTION
Restless legs syndrome (RLS), which is also known as Willis–Ekbom disease, is a chronic and progres-
sive sensorimotor disorder that often presents with an irresistible urge to move the legs and primarily 
involves sensorial symptoms. Epidemiological studies have revealed that its prevalence in the gen-
eral population ranges between 5% and 15% (1).The frequency of RLS is high in advanced ages and 
particularly in women, but symptoms can begin in childhood or adulthood, and prevalence signifi-
cantly increases with age (2). RLS is accepted to be an idiopathic disease. However, it is known that 
its frequency increases in association with iron deficiency anemia, pregnancy, end-stage renal failure, 
neuropathy, rheumatoid arthritis, and Parkinson’s disease (3, 4). The pathophysiology of RLS has not 
been wellunderstood, but the evidence obtained so far suggests that it is associated with abnormal-
ities in the metabolisms of iron/transferrin and dopamine (5). Because symptoms are usually seen at 
night, RLS patients generally have sleep disorders. Sleep disorders are the primary morbidity of the 
disease and cause a decrease in the quality of life (6). The diagnosis of RLS is established considering 
the patient’s medical history; polysomnographic examination is not required. The diagnostic criteria 
were determined by the International Restless Legs Syndrome Study Group (IRLSSG), with the final 
diagnostic criteria comprising four key items and supportive criteria (3).

Chronic obstructive pulmonary disease (COPD) is a common respiratory disease that affects millions 
of people across the world and is characterized by progressive and usually irreversible airway ob-



struction (7). Poor quality sleep and sleep disorders are frequently 
seen in COPD patients. Studies show that sleep disorders, including 
having difficulty in falling and staying asleep, insomnia, waking in 
the night, hypersomnia, obstructive sleep apnea syndrome, and 
nocturnal oxygen desaturation, are frequently found in these pa-
tients (8). In the literature, there are a few studies investigating the 
frequency of RLS in COPD patients (9-12). While an increased fre-
quency of RLS was detected compared to the normal population in 
three studies (9-11), no statistically significant difference was found 
in another study conducted on COPD patients without an addition-
al disease (12).

In this cross-sectional study, it was aimed to investigate the preva-
lence of RLS in COPD patients without a comorbid disease and the 
effect of RLS on sleep quality, daytime sleepiness, and life quality.

METHODS
The study included 50 COPD patients with no additional respiratory 
disease, pulmonary-extrapulmonary malignancy, or peripheral vas-
cular disease, who were admitted to the Outpatient Clinic of Chest 
Diseases in Fırat University Medical Faculty between October 01, 
2014 and April 01, 2015. Patients with scleroderma, diabetes mel-
litus, Parkinson’s disease, chronic renal failure, hepatic encepha-
lopathy, peripheral neuropathy, dysmotility, a high level of ferritin, 
or a low level of iron were excluded from the study. Furthermore, 
patients receiving a dopamine antagonist, antidepressant, caf-
feine, alcohol, cocaine, and/or amphetamine were also excluded. 
All patients included in the study were informed about the study, 
and their written informed consents were obtained. The study was 
conducted in accordance with the Declaration of Helsinki, and eth-
ical approval was received from the Local Ethics Committee of Fırat 
University.

Routine laboratory tests (hemogram, sedimentation, and biochem-
ical analysis), pulmonary function tests (PFT), and arterial blood 
gases (ABG) measurements were performed for all the patients par-
ticipated in the study. In addition, the duration of disease, smoking 
history, the number of exacerbation within the last one year, sever-
ity of dyspnea according to the Modified British Medical Research 
Council (mMRC) dyspnea scale, and quality of life according to 
the COPD Assessment Test (CAT) scale (ranging from 0 to 40) were 
recorded. Before evaluation, the patients were divided into four 
groups by using the new staging system recommended by GOLD 
(Global Initiative for Chronic Obstructive Lung Disease) in 2013 (13).

All the patients who were included in the study for the diagnosis 
of RLS were given an RLS questionnaire comprising four questions, 
which was formulated by IRLSSG and updated in 2003 (3). Accord-
ing to this, the patients with 1) An urge to move the legs, accom-
panied by a disturbing or unpleasant sensation in the legs, 2) An 
urge to move the legs that increases during the periods of rest or 
inactivity such as lying and sitting, 3) An urge to move the legs that 
is relieved by movements such as walking and stretching or at least 
decreases during the activity, or 4) An urge to move the legs, which 
is more severe at night than during daytime or occurs only at night 
were diagnosed with RLS. In the study, questionnaire items, the 
validity and reliability of which were proven in Turkish, were used 
(14). For the determination of disease severity, an assessment scale, 
which was standardized by IRLSSG for evaluating the severity of 
RLS, was utilized (15).

The Pittsburgh Sleep Quality Index (PSQI) was used for evaluating the 
sleep qualities of the patients. PSQI is a questionnaire that assesses 
sleep quality through questions asked under seven headings-sub-
jective sleep quality, sleep latency, sleep duration, habitual sleep 
efficiency, sleep disturbance, use of sleep medication, and daytime 
dysfunction. Excessive daytime sleepiness was evaluated through 
the Epworth Sleepiness Scale (ESS). This questionnaire consists of 
eight questions related to sleepiness; scores of 10 and above show 
excessive daytime sleepiness in ESS (16). Turkish versions of both 
questionnaires were standardized by Ağargün et al. (17) and İzci et 
al. (18), respectively.

Statistical Analysis
The data obtained were statistically analyzed by using IBM SPSS 
Statistics 21 (Statistical Product and Service Solutions 21.0 version, 
authorization code: d91314f638c364094170; Armonk, NY, USA) soft-
ware. The values were presented as mean±standard deviation. Stu-
dent’s t-test was used for comparing scores obtained from the ques-
tionnaires applied to the groups, for the demographic features of the 
patients, the biochemical parameters, and the ABD and PFT results. 
On the other hand, the Chi-square (χ2) test was employed for the 
comparison of numerical values between the groups. For correlation 
analysis, Pearson correlation test was used. Values of p<0.05 were ac-
cepted to be statistically significant.

RESULTS
Of 50 COPD patients included in the study, 39 (78%) were men and 
the mean age was 67.2±7.7 years. RLS was detected in 17 (34%) of 
50 patients. There was no statistically significant difference between 

 

 RLS (+) RLS (-)
 (34%) (66%) p

Age (year) * 64.8±8.0 68.4±7.4 0.129

Gender, male, n (%) 15 (88.2) 24 (72.7) 0.210

BMI (kg/m2)*  26.1±4.4 26.5±5.7 0.812

Smoking (pack-year) * 48.0±21.4 33.6±26.4 0.059

Duration of disease (year) * 10.0±3.0 6.8±4.0 0,006

Number of hospitalization 2.7±1.1 1.7±1.1 0,008
(last one year) * 

Hemoglobin (mg/dL) * 14.3±1.4 13.9±1.4 0.403

Hematocrit (%)* 45.5±5.7 43.4±5.7 0.234

Platelet (x109/L) * 260.2±78.3 263.3±84.5 0.903

Sedimentation (mm/h) * 23.6±16.7 25.5±14.3 0.683

Glucose (mg/dL)* 104.9±20.4 108.7±18.0 0.501

Creatinine (mg/dL) * 1.0±0.21 1.1±0.26 0.983

Fe (μg/dL) * 76.1±9.6 79.3±14.6 0.418

FeBC (μg/dL) * 36.9±2.1 39.6±2.5 0.492

Ferritin (ng/mL) * 7.2±4.8 10.6±4.0 0.274

*Mean±Standard deviation

BMI: Body mass index; COPD: chronic obstructive pulmonary disease; CRP: C-re-
active protein; Fe: iron; FeBC: iron-binding capacity; RLS: restless legs syndrome 

Table 1. Demographic and laboratory findings of COPD patients with 
and without RLS

19

Eurasian J Pulmonol 2016; 18: 18-23 İn et al. Restless Legs Syndrome in COPD



patients with and without RLS in terms of age, gender, body mass in-
dex, and smoking. However, the duration of disease and the number 
of hospitalization within the last 1 year were significantly higher in 
patients with RLS than in patients without RLS (p=0.006 and p=0.008, 
respectively).

In the evaluation of laboratory examinations in patients, no statisti-
cally significant differences were observed between the two groups 
with regard to hemoglobin, platelet count, sedimentation, glucose, 
creatinine, iron, iron-binding capacity, and ferritin values. The demo-
graphic features and laboratory findings of patients with and without 
RLS are given in Table 1.

The patients were evaluated for PFT values, and it was found that the val-
ues of FVC, FEV1, FEV1/FVC, and PEF were significantly lower in patients 
with RLS (p=0.023, p=0.001, p=0.035, and p=0.006, respectively). In 
terms of ABG values, no statistically significant difference was observed 
between the groups (Table 2). When patients were staged in accordance 
with the spirometric GOLD staging system, 11 patients (22%) were 
found to be stage 2, 29 (58%) were stage 3, and 10 (20%) were stage 4.

Patients were evaluated with the mMRC dyspnea scale, which mea-
sures the severity of dyspnea, and the CAT test, which assesses the 
health state; and no significant difference was found between the 
RLS and non-RLS groups in terms of mMRC dyspnea scale. Howev-

er, the results of CAT test were significantly higher in the RLS group 
(p=0.019) (Table 2).

In the analysis of the scores of the questionnaires that evaluated 
sleep quality (PSQI) and daytime sleepiness (ESS), both PSQI and ESS 
scores were detected to be significantly higher in the group with RLS than 
in the group without RLS (p<0.001 for both questionnaires) (Table 2).

The patients with RLS were evaluated in terms of the disease severity 
through RLS severity questionnaire, and the mean score of patients 
was found to be 22.2±6.9.

The patients were classified according to the updated COPD stag-
ing system, and it was revealed that 11 patients (22%) were in the 
B group, 2 patients (4%) were in the C group, and 37 patients (74%) 
were in the D group (Figure 1).

Correlation analysis was performed for all the patients included in 
the study, and a positive correlation was found between the duration 

 

 RLS (+) RLS (-)
 (34%) (66%) p

PFT   

FVC (%)*  49.0±11.2  59.1±15.6  0.023

FEV1 (%)*  32.9±7.2  47.5±15.0  0.001

FEV1/FVC*  52.5±9.2  59.1±9.2  0.035

PEF (%)*  34.8±10.6  46.3±13.6  0.006

ABG   

Ph*  7.41±0.04  7.39±0.05  0.266

PaO2 (mmHg)*  54.0±7.4  59.5±12.9  0.063

SaO2 (%)*  84.4±7.3  86.8±7.6  0.286

PaCO2 (mmHg)*  42.4±9.3  43.8±9.0  0.612

HCO3 (meq/L)*  25.8±4.7  25.6±3.3  0.882

Scales /Questionnaires   

mMRC*  3.2±0.7  2.9±0.7  0.097

CAT*  25.3±6.1  19.8±8.5  0.019

PSQI*  13.2±2.6  7.6±3.5  <0.001

ESS*  11.4±4.5  6.3±3.2 <0.001

*Mean±Standard deviation

ABG: Arterial blood gases; CAT: COPD Assessment Test; ESS: Epworth 
Sleepiness Scale; FEV1: forced expiratory volume in 1 second; FVC: 
forced vital capacity; HC03: bicarbonate; mMRC: Modified British Medical 
Research Council; PaCO2: partial carbon dioxide pressure; PaO2: partial 
oxygen pressure; PEF: peak expiratory flow; PFT: pulmonary function tests; 
PSQI: Pittsburg Sleep Quality Index; SaO2: oxyhemoglobin saturation

Table 2. Respiratory function tests, arterial blood gases, and various 
questionnaire results of COPD patients with and without RLS

 

                      PSQI                                      ESS
 r p r p

Duration of disease 0.298  0.035  0.332  0.019

PaO2  -0.501  <0.001  -0.260  0.068

SaO2  -0.350  0.013  -0.246  0.085

FVC  -0.505  <0.001  -0.314  0.026

FEV1  -0.540  <0.001  -0.272  0.056

mMRC  0.388  0.005  0.294  0.038

CAT  0.597  <0.001  0.409  0.003

CAT: COPD Assessment Test; ESS: Epworth Sleepiness Scale; FEV1: Forced 
expiratory volume in 1 second; FVC: forced vital capacity; mMRC: Modified 
British Medical Research Council; PaO2: partial oxygen pressure;
PSQI: Pittsburg Sleep Quality Index; SaO2: oxyhemoglobin saturation

Table 3. The correlations between the scores of the Pittsburgh 
sleep quality index and the Epworth sleepiness scale and various 
parameters in COPD patients

Figure 1. Distribution of patients according to the 2013 GOLD clas-
sification (13)
CAT: COPD Assessment Test; FEV1: Forced expiratory volume in 1 second; 
mMRC: Modified British Medical Research Council
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of disease and PSQI and ESS. Considering the relationship between 
the values of ABG and PFT and sleep quality, there was a negative 
correlation between PSQI values and both the levels of PaO2 and 
SaO2 and the levels of FVC and FEV1. While a negative correlation was 
observed between FVC and ESS, no correlation was found between 
the values of PaO2, SaO2, and FEV1 and ESS. On the other hand, pos-
itive correlations were detected between the values of mMRC and 
CAT and the scores of PSQI and ESS. However, there was no correla-
tion between the duration and severity of COPD and the severity of 
RLS. The correlation values of patients are shown in Table 3.

DISCUSSION
The data obtained in our study demonstrated that RLS with COPD 
was a highly frequent disorder that affected more than 1/3 patients. 
Moreover, it was found that as long as the duration and severity of 
COPD increased, the incidence of RLS increased and sleep quality 
was impaired.

Epidemiological studies show that the prevalence of RLS in the gen-
eral population varies between 5% and 15%. However, it is known 
that RLS prevalence increases in parallel with age (1, 2). In a study 
conducted in Turkey with 3234 participants, the prevalence of RLS 
was found to be 3.19% (14). In literature, there is a study investigat-
ing the relationship between COPD and RLS. Kaplan et al. (9) inves-
tigated the prevalence of RLS in COPD patients and the relationship 
between the clinical/laboratory findings of COPD and RLS and they 
found RLS in 39 (29.1%) of 134 COPD patients. When patients were 
divided into two groups as patients with and without RLS, it was ob-
served that the duration of COPD was longer in the RLS group and 
airway obstruction, hypercapnia, and hypoxia were more prominent. 
In another study evaluating 84 COPD patients and 110 healthy con-
trol patients regardless of gender, the prevalence of RLS in COPD 
patients (36.8%) was found to be significantly higher than in the con-
trol group (11.8%). In this study, in which comorbid diseases related 
to symptomatic RLS were not ruled out, it was found that 15.6% of 
patients had a history of a comorbid disease accompanying COPD 
(10). In another study including 50 male COPD patients without a 
comorbid disease and 20 healthy male control patients, no statisti-
cally significant difference was observed between the two groups 
in terms of the prevalence (24% in the COPD group and 10% in the 
control group) and severity of RLS. Moreover, in the evaluation of the 
relationship between RLS and the use of bronchodilator drugs and 
long-term oxygen therapy used in the treatment of COPD patients, 
while no statistically significant difference was found between the 
use of long-acting beta-2 agonist, theophylline, and inhaler steroid 
drug and the incidence of RLS, there was a statistically significant re-
lationship between the use of anticholinergic drugs and RLS (91.6% 
in COPD patients with RLS and 57.8% in COPD patients without RLS) 
(12). In a recent study that investigated sleep disorders, fatigue, and 
RLS in 104 COPD patients by comparing them with the control group 
patients, 32 patients (30.8%) were detected to have RLS. It was re-
ported that 26 (81.3%) of these patients had moderate-severe RLS. 
It was found that RLS symptoms began after the age of 40 years in 
most of the patients and RLS patients had lower creatinine levels, 
poorer sleep quality, more fatigue, and more depressive symptoms. 
Moreover, ferritin levels and the severity of dyspnea were found to 
be correlated with the severity of RLS symptoms (11). In our study, 
RLS was detected in 17 (34%) of 50 COPD patients without a comor-
bid disease and a history of drug usage that could cause RLS. This 
rate is quite higher than the rate of 3.19% (14) seen in Turkish soci-

ety. In addition, our study revealed that the duration of disease was 
longer and the number of hospitalizations within the last one year 
was higher in COPD patients with RLS. Moreover, patients with RLS 
were observed to have lower spirometric values. When patients were 
analyzed according to the mMRC dyspnea scale and CAT test results, 
it was found that mMRC dyspnea scale results were not different be-
tween the groups, but the CAT test results were significantly higher 
in the RLS group.

The basic pathophysiological mechanisms of RLS development in 
COPD are unknown. RLS was associated with severe hypoxia and hy-
percapnia in two studies, and in one of these studies, it was found to 
be associated with the severity of airway obstruction (10, 19). More-
over, it was reported that RLS was more frequent in patients with lon-
ger follow-up periods for COPD (9, 10). In our study, the duration of 
disease was longer and obstruction was more severe in patients with 
RLS. However, although the levels of PaO2 and SaO2 were lower in pa-
tients with RLS, this difference was not found to be statistically signif-
icant. The levels of PaCO2 were similar in both groups. Hence, the data 
obtained in our study do not support the assumption that hypoxia 
and hypercapnia are related to RLS. Instead, they suggest that RLS is 
associated with the severity and duration of COPD.

The exact cause of RLS is still controversial. According to the data 
obtained from imaging studies, clinical measurements, and animal 
models, the dopaminergic system has the key role in the pathogen-
esis of RLS. Dopamine is a neurotransmitter that has important func-
tions in the central nervous system (CNS). It has a circadian rhythm, 
and it peaks a few hours before waking up and at mid-day (20, 21). A 
dramatic response to dopaminergic agents supports the assumption 
that RLS is a disorder associated with CNS rather than the peripheral 
nervous system. Electrophysiological studies evaluating the patho-
physiological role of the peripheral nervous system in RLS revealed 
that a stimulative response to the median and tibial nerves is nor-
mal, and thus, RLS is not a primary sensorimotor disease. It is thought 
that the stimulation of RLS in patients with peripheral neuropathy 
can be associated with impairment in the sensorial stimuli sent to the 
dopaminergic system. Sensorial stimuli can trigger the pathological 
activation of movement generators that have a low threshold due to 
neurochemical impairments. It is thought that these generators are 
presumably included in spinal dopaminergic cells or formatio reticu-
laris in the spinal cord (22, 23). COPD is accepted to be a systemic dis-
ease, and CNS may be affected at the advanced stage of the disease 
(especially the brain stem). Depending on the involvement of CNS, 
pathological activation of the dopaminergic system can occur and 
the rhythm of the dopaminergic system can be impaired. This can be 
a possible mechanism that causes RLS to develop in COPD. However, 
pathophysiological studies are needed for the determination of its 
exact cause.

Sleep disorders associated with COPD have an important effect on 
life quality and the health state in these patients (24). Insomnia and 
sleep-related complaints in COPD cases are reported to be seen at 
high rates varying from 12% to 49% (25). Some factors such as dis-
ease symptoms, drugs that are used, disease-related anxiety, hy-
poxia, and hypercapnia are the primary factors that decrease sleep 
duration and quality (12). Cavalcante et al. (11) found in their study 
that poor sleep quality was one of the important problems in COPD 
patients and that there was a strong relationship between poor sleep 
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quality and the severity of dyspnea and low creatinine levels. The re-
lationship between impaired sleep quality and RLS was evaluated in 
the study of Lo Coco et al. (10). They detected that ESS values were 
higher in COPD patients with RLS than in the control group and in 
COPD patients without RLS, and they reported that RLS might be one 
of the factors decreasing sleep quality in COPD patients. In our study, 
sleep quality was observed to be poorer (high PSQI values) and day-
time excessive sleepiness was higher (high ESS values) in COPD pa-
tients with RLS compared to those without RLS. Furthermore, it was 
detected that as the duration and severity of the disease increased 
(low RFT and ABG values), sleep quality was impaired. Also, increased 
dyspnea severity (according to mMRC) and impaired life quality (ac-
cording to CAT) were found to be significantly associated with poor 
sleep quality and increased daytime sleepiness.

Our study has some limitations. First, the number of patients was rel-
atively low. Moreover, it is known that many different factors affect 
sleep quality in COPD patients. In this study, sleep quality was eval-
uated with PSQI and ESS questionnaires without performing a poly-
somnography. Therefore, not having evaluated other factors that 
can affect sleep structure and quality, particularly obstructive sleep 
apnea syndrome that is frequently seen in COPD patients, is an im-
portant limitation of our study. Another limitation is that the possible 
relationship between RLS and drugs used in the treatment of COPD 
was not evaluated in the study. Finally, our study did not include a 
healthy control group.

CONCLUSION
In our study, it was revealed that the prevalence of RLS was promi-
nently higher in COPD patients than in the normal population and 
that there was an important relationship between the presence of 
RLS and poor sleep quality and excessive daytime sleepiness. An-
other important result obtained in our study is that as long as the 
duration and activity of the disease increase in COPD, sleep quality 
is impaired. In particular, COPD patients with complaints of frequent 
awakening and difficulty in falling and staying asleep should be ex-
amined for RLS carefully.
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