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Abstract
Background: Restless leg syndrome (RLS) has negative effects on the quality of life of the 
patients. Epidemiological studies on RLS are limited. Aim: To determine the prevalence 
of RLS among people aged 40 years and above in Orhangazi district of Bursa, Turkey. 
Materials and Methods: The study was carried out between 2004 and 2005. This 
population-based study was conducted in two phases. In the phase 1, residents conducted 
door-to-door interviews using a short questionnaire to determine the possible cases of 
RLS. In the phase 2, physicians ascertained the suspected cases of RLS. Diagnosis of 
RLS was made using the criteria proposed by the International Restless Legs Syndrome 
Study Group (IRLSSG) and also the rating scale for RLS. Results: Out of 1, 256 subjects 
screened in phase 1, 1,124 (89.6%) were included in the study. Also, 161 cases with 
suspected symptoms of RLS were detected in phase 1, 49 of the suspected cases could 
not be evaluated in phase 2. A diagnosis of RLS was also made in 60 cases during 
phase 2. Conclusions: We defined the prevalence of RLS as 9.71% among 40 years 
of age and older population. The prevalence of RLS did not differ by age and was 2.6 
times more in women. None of the patients were diagnosed as RLS sought medical care 
for the symptoms, possibly due to lack of knowledge of patients and physicians about 
RLS. Prevalence studies help to provide knowledge on morbidity, which is essential for 
diagnosis and early treatment.
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Introduction

Movement disorders have negative effects on the daily 
physical abilities and quality of life of the patients.[1,2] 
Restless leg syndrome (RLS) is a sensorimotor disorder 
characterized by abnormal leg sensations at rest and 
irresistible urge to move the affected legs, mainly at 
night, and usually associated with sleep disturbances.[3,4] 
Prevalence rates of RLS varied between 0.1% and 24% 
among different studies.[3-6] To the best our knowledge, 
only one epidemiologic study related to prevalence and 
clinical features of the RLS was carried out in Turkey. [5] 
We conducted a prevalence study of RLS and the clinical 

feature by using the International RLS Study Group 
(IRLSSG)[7] criteria in a Turkish population aged 40 years 
and above.

Materials and Methods

Bursa is the fourth largest, industrially and socio-econo 
mically developed city in Turkey with a population of 
2, 125, 140 (2000 census). The population of Orhangazi 
district, where the study has been conducted was 44, 426. 
The study was carried out between 2004 and 2005 in 
people aged 40 and above living in Orhangazi district. 
Projected population for the year 2004 and the sample 
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size were calculated based on the population census of 
2000. The projected number of subjects aged 40 years 
and above for the year 2004 in Bursa would be 35.3% 
(36.2% women, 34.4% men) of the total population and 
for Orhangazi 27.2% (26.6% women, 27.7% men). The 
anticipated prevalence of RLS was 15 per 100 for sample 
size calculation.[5,8,9]

A multi-step stratified, cluster sampling method was 
used for subject selection. In the first step, areas were 
classified according to Orhangazi district, and the 
number of people aged 40 and above living in each 
of these areas was calculated. Random sampling was 
made among these areas according to the proportional 
size of the age groups. Study gender ratio was also 
adjusted according to the population gender ratio in 
Orhangazi. Streets were chosen randomly. Houses 
with even numbers were visited first and followed by 
odd-numbered houses. When the required number of 
subjects for that area was reached, our researchers moved 
to the next area and used the same method.

All the researchers involved in the screening researchers 
attended a one-day clinical education course on RLS 
prior to the study. The study was planned in two 
phases. In phase 1, three public health and three 
neurology residents did door-to-door interview of all the 
inhabitaall cases were visited at their homes and screened 
face-to-face by three public health and three neurology 
residents. During screening, the participants were given 
a questionnaire including the questions regarding the 
symptoms of movement disorders and chronic diseases 
[Figure 1]. Subjects, who answered at least one question 
positively, were selected for phase 2 screening.

In phase 2, movement disorder specialists assessed those 
subjects which had a suspected RLS symptom. Diagnosis 
of RLS was established in subjects with suspected RLS 
using International Restless Legs Syndrome Study 
Group (IRLSSG) diagnostic criteria including: (1) urge 
to move the legs, usually accompanied or caused by 
uncomfortable leg sensations; (2) temporary relief 
with movement, partial or total relief from discomfort 
by walking or stretching; (3) onset or worsening of 
symptoms at rest or inactivity, such as when lying 
down or sitting; (4) worsening or onset of symptoms 
in the evening or at night. The subjects with definitive 
RLS completed the RLS scale [Figure 2]. In the present 
study, the questionnaires were filled out by the assistants 
according to the response of the participants.

Ethics Committee approval was obtained and the 
subjects gave a fully informed consent to participate.

Statistical analysis
Statistical analyses were carried out using SPSS v 11.0 

for Windows statistical package (SPSS Inc., Chicago, 
IL, US). The continuous variables are expressed as 
mean 6 standard error (SE) or standard deviation (SD) 
and categorical ones are expressed in terms of frequency 
and percentage (n,%). The Pearson’s Chi-square and 
Student’s t tests, Mann-Whitney and Kruskall Wallis 
tests were employed for comparisons. Logistic regression 
analysis was used. A P value of less than 0.05 was 
considered statistically significant. Sample size was 
calculated with the following formula:

n NZ p p d N Z p p= − − + −2 2 21 1 1( ) / ( ) ( )

where N is the number of population, Z is the Z statistic 
for 95% confidence level, n is the sample size, p is the 
probability of occurrence and d is the precision:

Results

Of the 1,256 subjects screened in phase 1, 1,124 (89.6%) 
subjects were included in the study. Mean age (6 SE) 
of the subjects screened in phase 1 was 57.8 6 0.3 years 
(range, 40 - 95 years). Of these, 574 (51.1%) were females 
(mean age 56.6 6 0.4 years) and 550 (48.9%) were males 
(59.8 6 0.5 years). Of the 161 subjects with suspected RLS, 
clinical ascertainment could not be done in phase 2 in 49 
(30.4%) subjects. The reasons included: The subjects could 
not be reached at their addresses or refused to participate 
in the study. Of the remaining patients with suspected RLS, 
diagnosis of RLS could be established in 60 (48 women; 
mean age, 54.2 6 10.3 years, range, 41-83 years) in phase 2. 
The crude prevalence of RLS was 9.71% [Table 1], people 
aged 50-59 years had the highest prevalence (11.71%). 
Restless leg syndrome was 2.6 times more in women 
(95% CI 5 1.2-5.6). None of the patients diagnosed in the 
survey had sought medical attention for RLS prior to the 
study. The associated significant co-morbidities included 
coronary heart disease (CAD) and bronchial asthma.

Mean score on the RLS scale was 18.766.4 (range, 1-40) 

Figure 1: Short questionnaire for movement disorders
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Table 1: Age group-specific prevalence rates of restless leg 
syndrome (per 100)

Age 
groups

Female 
(n)

Male 
(n)

Total 
(%)

Prevalence 
(%)

40-49 22 2 24 (40) 8,66
50-59 14 5 19 (31,7) 11,71
60-69 9 1 10 (16,7) 9,02
70 and over 3 4 7 (11,7) 10,65
Total 48 12 60 9,71

Table 2: International restless legs syndrome study group 
scores of the cases with restless leg syndrome

IRLSSG 1-10 
(%, n)

11-20 
(%, n)

21-30 
(%, n)

31-40 
(%, n)

%, n 8,3 (5) 48,3 (29) 36,7 (22) 5 (5)

[Table 2], mean symptom duration was 5.964.83 years 
(range, 1-25 years). In 48.3% of patients (n 5 29), the 
symptoms were of moderate degree. The symptom 
frequency was less than a day in a week in 14 (23.3%) patients; 
two or three days in a week in 24 (40%) patients and four to 
five days in a week in 11 (18.3%) patients, and six to seven 
days in a week in 10 (16.7%) patients. Duration of symptoms 
was less than 1 hour per day in 18 (30%) patients, between 
1-3 hours per day in 26 (43.3%) patients, between 3-8 hours 
per day in 14 (23.3%) patients, and more than 8 hours per 
day in 1 (1.7%) patient. Additionally, increase in age was 
not associated with the symptom severity and duration. 
None of the patients were admitted to the neurology wards 
or treated for the RLS. Nine patients were admitted to the 
medicine wards for the RLS symptoms, but unfortunately 
the disease was not diagnosed.

On RLS evaluation scale 57 patients had symptoms 
related to sleep disorder. Sleep disorder was severe in 
13 (21.7%) patients, moderate in 25 (41.7%) patients, 
and mild in 19 (31.7%) patients. Three (5%) patients did 

not have any symptoms related to sleep disorder. There 
was a significant linear association between the scores 
obtained from RLS scale and frequency of symptoms 
related to the sleep disorder (P ,  0.05).

Discussion

The reported prevalence of RLS in European countries 
ranges between 5% and 15%, whereas it is considerably 
low, 0.1-2.3%, in Asian countries.[3,8,10-12] The prevalence 
rate reported in the earlier study form Turkey was 3.19%. 
This study included subjects aged above 18 years.[5]

Whereas we included subjects aged 40 years and above. 
This may explain the higher prevalence rate, 9.71% in our 
study. The prevalence rate in this study is higher than 
the prevalence rates reported in Asian countries, but 
similar to the prevalence rates in European populations. 
This may partly be attributed to ethnic, genetic, and 
environmental differences. Higher prevalence rates have 
been reported with increasing age in some studies[1,4,10,13] 
and no such relation in other studies. owever, similar to 
our findings there are also reports concerning the lack 
of correlation between the age and RLS prevalence.[5,8]

Figure 2: International restless leg syndrome rating scale
1-10 Mild, 11-20 Moderate, 21-30 Severe, 31-40 Very severe
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In our study the frequency of certain co-morbidities 
chronic bronchial asthma and CAD was significantly 
high. In the other studies the reported associated 
co-morbidities were diabetes mellitus, cardiovascular 
diseases, anemia, affective disorders, hypertension, 
headache, and insomnia.[3,8,11-19] This difference may 
be related to the study population in different studies. 
Sleep-related complaints and symptoms are most 
common in patients with RLS. Polysomnographic 
studies in patients with RLS help to determine the types 
of sleep disorders and these include sleep dissociation, 
rapid eye movement sleep-related (REM) and nonREM 
sleep-related disorders, daytime sleepiness, and 
increased sleep latency. [20] Most often the sleep 
disorders are of moderate severity on the IRLSSG scale 
scores as seen in our study.

Chronic venous diseases of the lower extremity are 
reported more frequently among female patients with 
RLS,[19] whereas hypertension and cardiovascular 
diseases are reported more frequently in male 
patients. [11] The cardio-protective effect of the estrogen 
hormone seems to underlie this gender difference. In 
our study, similar to the other studies the disease was 
more common in females. However, we have not found 
any significant gender differences in the frequency of 
co-morbidities.

The reported variation in the prevalence rates is generally 
attributed to the differences in the methodology. In our 
study, clinical diagnosis of RLS was ascertained (phase 2) 
in only 37.3% of the suspected cases in phase 1 study. 
This low rate of case ascertainment may be related to 
the face-to-face evaluation performed by the specialists 
in the diagnostic work-up in phase 2 in our study. The 
prevalence studies using phone-mail-based evaluation 
of the questionnaires reported higher rates in the range 
of 5.5% and 24%. [6,11,15,16] In the studies conducted by 
face-to-face interview the reported prevalence rates 
ranged between 2.3% and 12.1%[4,5,8,19,20] and in phase 2 
studies conducted by face-to-face interview methods 
the reported prevalence rates ranged between 0.1% and 
1.06% [Table 3].[3,10]

In the present study none of the patients had either the 
diagnosis or treatment of RLS prior to this study. This 
suggests that there is lack knowledge and awareness 
of symptoms of RLS among this population and also 
probably among the practicing physicians in this area. 
We feel as RLS is associated with poor quality of life, an 
awareness about this disease should be brought about 
among the general public and also among the practicing 
physicians. The limitations of our study include: Small 
sample size, screening of subjects in a restricted area 
and the inability to reach all members of the targeted 
population. The major strength of our study is case 

ascertainment by the specialists in phase 2 of the study 
and our study population represents the demographic 
composition of Turkey.
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