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Abstract We aimed to determine the prevalence and risk

factors of restless legs syndrome in Edirne and its districts,

located in Western Thrace, which is the most western part of

Turkey. In this study, 4003 individuals who could commu-

nicate and agreed to participate in the study were evaluated.

To obtain the data from the applicants in 30 Family Health

Centres in Edirne and its districts, a face-to-face question-

naire that consisted of 54 questions was prepared by the

researchers. The questionnaire included general information,

questions to evaluate potential concomitant comorbid con-

ditions and questions regarding the symptomatology used in

restless legs syndrome (RLS) diagnosis, as well as questions

to evaluate insomnia and tension-type headache secondary to

insomnia according to the ICD-II Criteria (International

Classification of Sleep Disorders-II Criteria). Of 4003 indi-

viduals, 282 were diagnosed with RLS according to the

questionnaire results from Edirne and its districts, and the

prevalence of RLS was 7 %. Approximately, 47.9 % of the

patients with RLS were male, and 52.1 % were female,

which was not significantly different (p[ 0.05). Anaemia

was identified in 41.1 % of the cases and control group was

detected in 19.4 %, which was significantly different (p\
0.001). Secondary insomnia was identified in 64.2 % of the

cases with RLS and was not detected in 35.8 %, which was

significantly different (p\ 0.001). RLS prevalence studies

will increase the awareness of the community and provide

early diagnosis and treatment, as well as serve as a basis to

reduce morbidity and improve the quality of life.
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Prevalence � Insomnia

Introduction

Restless legs syndrome (RLS) is a movement disorder

characterised by an urge to move the legs, typically during

rest, and is predominately accompanied by unpleasant leg

sensations. During sleep, most patients experience periodic

leg movements in their small extensor muscles of the lower

extremities or feet for 15–30 min. This syndrome has been

increasingly studied in previous years. It is a common

cause of insomnia [1–4]. In the epidemiological studies

conducted worldwide for RLS, a broad range of prevalence

rates have been reported from 0.01 to 24 %, and these

findings were affected by the methodological approach and

differences in the administration of questionnaires [4, 5].

RLS has negative impacts on the quality of life in pa-

tients. This condition is the subject of an increasing number
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Ayşe Caylan

acaylan2000@yahoo.com

F. Nesrin Turan

fnesrin@trakyaedu.tr

Nezih Dağdeviren
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of epidemiological studies [6, 7]. Therefore, it is extremely

important to determine the prevalence of RLS, which is

common but less known, as well as to determine the quality

of life and other concomitant chronic processes.

The main aim of this population-based study is to de-

termine the epidemiological features and prevalence of

patients diagnosed with RLS who received treatment or

who remained undiagnosed and did not receive treatment.

Additionally, we aim to increase awareness of the disorder

among primary care physicians so that RLS, which causes

considerable social disability and loss of productivity in the

workforce, will be better treated. Population-based preva-

lence studies regarding the prevalence of RLS in Turkey

are extremely limited [8–11], and it is extremely important

to perform studies to compare different regions and dif-

ferent socioeconomic areas. Therefore, in this study, which

was conducted in Edirne and its districts, we aimed to

determine the potential RLS prevalence in Turkey. Edirne

is the most western part of Turkey and has the highest

longitude/latitude rate with 40�–41� longitude and 26�–27�
latitude. Individuals in this region are primarily Caucasian.

RLS is a debilitating disease that affects an individual’s

daily life, mood and functionality and commonly goes

unrecognised by physicians and society. This disorder

disrupts mental health and quality of life, which also leads

to an economic burden [12]. We aimed to determine the

prevalence of RLS among people aged 18 or older who live

in Edirne and its districts.

Methods

Study populations

To assess the prevalence of RLS in Edirne and its districts,

4003 volunteers, including 2033 men and 1970 women,

were included in the study. The study was approved by the

Trakya University Medical Faculty Ethics Committee on

January 16, 2013 (approval number 2013/12). The study

population comprised individuals aged 18 or older who live

in Edirne and its districts. In 2012, the adult population in

this region was 314,975, including 128,667 in Edirne, and

186,308 in the surrounding districts. The population con-

sists of 51.0 % men and 49.0 % women. Taking for ref-

erence a 5 % prevalence of RLS to identify significant

differences at 1 %, 3932 individuals were considered

necessary for inclusion in the study based on a 5 % error

rate and 80 % overall power.

To account for the possibility of missing cases of RLS in

our study population, we added an additional 10 % to the

estimated number of individuals needed, for a total of

4369. However, ultimately, only 4003 individuals were

included. The sample selection was based on the World

Health Organization’s (WHO) 30-cluster sampling method

[13]. Family Health Centres (FHCs) were designated as the

cluster unit. To select clusters for study primarily from the

Edirne Health Directorate province, the populations of all

FHCs in all rural areas of the province and at the region’s

geographical boundaries (neighbourhoods, streets, and in

the countryside) were sampled. FHCs represented a sample

of the population after a total of 30 clusters were selected

by a simple random sampling method. To collect study

information, the total populations of 50 FHCs in Edirne and

its districts were chosen; 30 clustered with a simple random

sampling method (12 FHCs in Edirne; 18 FHCs in its

districts). The sample size was established by weighting the

populations served by family physicians by both age and

gender. On average, from 41 to 259 individuals belonged to

each cluster. A total of 4003 individuals were included.

Neurology and epidemiology specialists prepared a sur-

vey including 54 questions, and randomly selected par-

ticipants were asked to complete it in person. Each

individual who agreed to participate in the study was

evaluated in an FHC. FHC physicians and participants were

informed in detail of the importance of the diagnosis and

treatment of RLS and insomnia. Only expert physicians can

specify diagnosis of the diseases under study. Once par-

ticipants understood the value of this study for the health of

the individual and community, they voluntarily agreed to

participate. The questionnaire solicited demographic in-

formation, including age, gender, profession, alcohol use

and smoking status of the participants, as well as a family

history of RLS, earlier diagnosis of RLS, presence of

anaemia (haemoglobin values\13.5 mg/dl in males and

\12 mg/dl in females), and treatment for anaemia, diabetes

mellitus (DM), rheumatic diseases, kidney diseases, lumbar

hernia, varices, or hypertension (systolic blood pressure:

140–159 mmHg, diastolic blood pressure: 90–99 mmHg).

In addition to the standard RLS diagnostic criteria, the

sensation of being pushed and pulled, restlessness, lurching,

tension, contraction, itching, burning, prickling, electrifi-

cation, tingling, numbness, unidentified discomfort and

time of symptom onset were investigated. In the final part of

the questionnaire, insomnia was examined. Difficulties in

falling asleep and maintaining sleep, waking up extremely

early, non-restful sleep, low-quality sleep, daytime sleepi-

ness, attention and concentration difficulties, difficulties in

social life, daytime nervousness, daytime decreased moti-

vation and energy loss, and a tendency towards accidents

were examined in patients reporting insomnia. In the final

part of the questionnaire, bilateral and non-throbbing ten-

sion-type headaches without vomiting, photophobia, or

phonophobia were examined. To evaluate the utility of the

questionnaire, a pilot study on 50 individuals was con-

ducted. Incomprehensible questions or problems encoun-

tered in its implementation were addressed, and the
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intelligibility of the questionnaire was determined. In 1995,

the RLS diagnostic criteria were determined by an inter-

national RLS study group, and in 2003, these criteria were

revised [14, 15]. A definitive diagnosis of the disease is only

possible if four symptoms are present in the same indi-

vidual. As previously discussed, in addition to these diag-

nostic criteria, this questionnaire included general

information and questions regarding concomitant comorbid

conditions, such as insomnia and headache. An insomnia

diagnosis in the patients was determined by the Interna-

tional Classification of Sleep Disorders-II (ICSD-II) criteria

[16], and the existence of tension-type headaches was de-

termined by the International Classification of Headache

Disorders (ICHD-II) criteria [17]. The inclusion criteria of

the volunteers were as follows: capable of communication,

motivated to participate and cooperative in answering

questions. Individuals who had psychiatric diseases or who

had undergone surgery on a lower extremity were excluded.

Questionnaires were administered by a neurologist who was

also the principal investigator of the study. All question-

naires and all patients suspected of having RLS were

evaluated individually by the same principal investigator.

Statistical analysis

Statistical evaluationwas performed using SPSS 21 statistics

software. A one-sampleKolmogorov–Smirnov test was used

to assess the eligibility for normal distribution of the mea-

sured data because the data did not exhibit a normal distri-

bution, a Mann–Whitney U test was used for comparison

between the groups. A Pearson’s v2 test, Fisher’s exact v2

analysis and Kolmogorov–Smirnov two-sample test were

used for qualitative data. The mean values ± standard de-

viations were determined as descriptive statistics. Stepwise

Logistic regression analyses were applied. A significance

limit was set as p\ 0.05 for all statistics.

Assessment of RLS

RLS is diagnosed by the presence of specific symptoms,

and the diagnostic criteria have been established by the

International Restless Legs Study Group (IRLSSG) [18].

We implemented standardised questions in both cohorts

that address the four minimal diagnostic criteria of the

IRLSSG. The participants were asked: ‘‘Four cardinal signs

of RLS were: (1) an urge, often defined as discomfort, to

move the feet, (2) motor uneasiness (an urge to move the

legs or massage them to relieve the pain), (3) temporary

relief with activity, worsening of symptoms by relaxation,

and (4) worsening of symptoms at the end of the day or at

night [14, 15]. The participants who answered yes to all

four questions were diagnosed with RLS.

Results

The study population consisted of 4003 participants, in-

cluding 50.8 % men (n = 2033) and 49.2 % women

(n = 1970). The RLS prevalence was 7 %, and 282 par-

ticipants were evaluated as RLS positive. One hundred

thirty-five (47.9 %) of the RLS patients were men, and 147

(52.1 %) were women. The mean age of the patients di-

agnosed with RLS was 48.6 ± 14.7, and the other indi-

viduals had a mean age of 48.2 ± 15.04. There was a non-

significant difference in the prevalence of RLS between

women and men (p = 0.314). There was a significant

difference in the mean age of clinic patients with and

without RLS (p = 0.032).

There was a significant difference in working status

between the RLS positive and negative participants; the

proportion of RLS-positive participants with jobs was

higher (p = 0.013). There was also a significant difference

in the occupational groups between the RLS positive and

negative participants (p = 0.001). The frequency of RLS

was significantly increased in health care workers. One

hundred forty-one (50 %) of the RLS-positive participants

were non-smokers, whereas 54 (19.1 %) had quit smoking

and 87 (30.9 %) were still smoking; this difference was not

significant (p = 0.905). Two hundred twenty-six (80.4 %)

of the RLS-positive participants did not drink alcohol,

whereas 17 (6 %) had quit drinking and 38 (13.5 %) drank

alcohol; this difference was not significant (p = 0.088).

Family history was negative in 83.7 % of the cases and

positive in 16.3 %, which was significantly different

(p = 0.001). Moreover, during our study, only 25.2 % of

RLS-positive participants had a previous RLS diagnosis,

whereas 74.8 % of RLS-positive participants were newly

diagnosed, a difference that was statistically significant

(p = 0.001). Anaemia was identified in 41.1 % of the cases

and control group was detected in 19.4 %, which was

significantly different (p\ 0.001). The basic diagnostic

criteria used in the diagnosis of RLS and the statistical

analysis results in terms of clinical characteristics are

summarised in Table 1.

In terms of age and gender, the distribution of the

prevalence of RLS among women and among the total

population was not significantly different between age

groups (p = 0.796 and p = 0.792, respectively; Fig. 1).

The prevalence of RLS over the administrative divisions of

the province of Edirne is provided in Table 2. There was

no significant difference between the prevalence of RLS

between administrative divisions (p = 0.574).

Patients with RLS and insomnia were evaluated as RLS-

related having secondary insomnia. Secondary insomnia

was identified in 64.2 % of the RLS cases and was absent

in 35.8 % of the cases. There was a significant difference in
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Table 1 The characteristic features of RLS positive and negative participants

Variables RLS (negative)

(n = 3721, 93 %)

RLS (positive)

(n = 282, 7 %)

p

Age (average ± SD) 48.2 ± 15.04 48.6 ± 14.7 0.032*

Gender (female/male), (%) 49.2/50.8 52.1/47.9 0.314**

Occupation (negative/positive) 38.3/61.7 30.9/69.1 0.013**

Types of occupation, (%)

Health worker 10.6 24.1 0.001**

Officer 17.3 21.8

Worker 17.1 16.1

Self-employment 22.3 14.9

Private sector 23.6 13.8

Others 9.2 9.3

Family history (negative/positive), (%) 95.5/4.5 83.7/16.3 0.001**

Previous diagnosis of RLS (negative/positive), (%) 100/0.0 74.8/25.2 0.001**

Anemia (negative/positive), (%) 80.6/19.4 58.9/41.1 0.001**

Alcohol use (did not drink alcohol/drank alcohol/had quit drinking), (%) 80.4/13.5/6 0.905**

Smoking (non-smokers/were still smoking/had quit smoking), (%) 50/30.9/19.1 0.088**

Desire to move the legs and discomfort such as tingling/numbness
(negative/positive), (%)

89.8/10.2 9.9/90.1 0.001**

Exacerbation after rest (negative/positive), (%) 91.8/8.2 8.9/91.1 0.001**

Relaxation by movement (negative/positive), (%) 91.7/8.3 8.9/91.1 0.001**

Increase in complaints at night (negative/positive), (%) 91.7/8.3 8.9/91.1 0.001**

Insomnia (negative/positive), (%) 91.2/8.8 35.8/64.2 0.001**

* Mann–Whitney U test

** Pearson v2 analysis

Fig. 1 The prevalence of RLS

in terms of age and gender

1808 Neurol Sci (2015) 36:1805–1812

123



the existence of secondary insomnia between the RLS

positive and negative patients (p = 0.001). The basic

components of sleep, potential social integration problems

due to insomnia, fatigue, tendency to have accidents, and

the occurrence of headaches were evaluated and are sum-

marised in Table 3. In 138 (48.9 %) of the RLS positive

cases, tension-type headaches were identified. Thus, RLS

and secondary insomnia have negative effects on the

quality of life and lead to a loss of workforce productivity,

as demonstrated by the identification of secondary com-

plications. There was a significant difference in the

prevalence of diabetes mellitus (DM), lumbar hernia,

varices and hypertension between RLS positive and nega-

tive participants, and RLS negative cases had a higher

frequency of these diseases Table 4.

When patients were questioned regarding the duration

of RLS symptoms, it was noted that the onset of their

complaints was 1 month before for 3 (1.1 %) individuals,

3 months before for 5 (1.8 %) individuals, 6 months

before for 6 (2.1 %) individuals, 1 before for 35 (12.4 %)

individuals and longer than 1 year for 209 (74.1 %)

individuals, and the differences were significant

(p\ 0.001).

Discussion

Although RLS is a neurological disorder that affects a

substantial portion of the general population, there are

millions of individuals who complain of RLS but who have

not been formally diagnosed or treated [4]. The patho-

physiology and epidemiology of this disease are uncertain.

It is thought that the disease has a multifactorial etiology.

Most hypotheses have focused on dopaminergic mechan-

isms, iron deficiency, and genetics. Dopaminergic

mechanisms are thought to play a central role. In addition,

iron deficiency and genetic hypotheses have been strongly

emphasised. In our study, we identified RLS cases gener-

ally that developed secondary to genetic criteria and iron

deficiency.

Table 2 RLS distribution

according to the administrative

division of the province of

Edirne

RLS (negative) n, (%) RLS (positive) n, (%) Overall Total population

City center 1515 (40.7) 109 (38.7) 1624 (40.6) 128,667

Suloglu 76 (2.0) 5 (1.8) 81 (2.0) 5601

Lalapasa 76 (2.9 5 (1.8) 81 (2.0) 5527

Havsa 149 (4.0) 12 (4.3) 161 (4.0) 16,660

Uzunkopru 751 (20.2) 64 (22.7) 815 (20.4) 52,763

Meric 115 (3.1) 7 (2.5) 122 (3.0) 13,133

Kesan 813 (21.8) 63 (22.3) 876 (21.9) 13,133

Ipsala 150 (4.0) 12 (1.8) 162 (4.0) 11,555

Enez 76 (2.0) 5 (1.8) 81 (2.0) 8181

Edirne (Overall) 3721 (100.0) 282 (100.0) 4003 (100.0) 314,975

Table 3 Affected parameters

and rates of sleep in RLS cases

with secondary insomnia

Affected component of sleep and its daily effects No

n, (%)a
Yes

n, (%)a
p

Difficulties to start sleeping 52 (28.7) 129 (71.3) 0.001

Difficulties to continue sleeping 27 (14.9) 154 (85.1) 0.001

Waking up early 56 (30.9) 125 (69.1) 0.001

Non-restful sleep 27 (14.9) 154 (85.1) 0.001

Low quality sleep 73 (40.3) 108 (59.7) 0.009

Daytime sleepiness and fatigue 7 (3.9) 174 (96.1) 0.001

Attention and concentration difficulties in mornings 8 (4.4) 173 (95.6) 0.001

Difficulties in social life 58 (32.0) 123 (68.0) 0.001

Daytime nervousness 75 (41.4) 106 (58.6) 0.021

Daytime sleepiness 34 (18.8) 147 (81.2) 0.001

Daytime decreased motivation and energy loss 36 (19.9) 145 (80.1) 0.001

Tendency to accidents in mornings 89 (49.2) 92 (50.8) 0.824

Tension-type headache after insomnia 44 (24.3) 138 (75.7) 0.001

a Pearson v2 analysis
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Our study is the first large-scale population-based RLS

prevalence study conducted on a Turkish population with a

large sample size (4003) sampled from the city centre and

all districts. Other RLS prevalence studies conducted in

Turkey are limited to a province or district. Other Turkish

studies detected a prevalence of RLS between 3 and 9 %.

In accordance with the changing boundaries of Edirne

province and district, the prevalence of RLS in rural areas

was determined as 7 %. When other studies conducted in

Turkey regarding the prevalence of RLS were examined,

the reported values varied. The RLS prevalence in the

northern part of Turkey, in Kandıra, was 3.2 % [11]. In a

study conducted in the southern part of Turkey, in Mersin,

3234 patients were screened, and the prevalence of RLS

was 3.19 % [8]. In a study with 815 patients conducted in

Ankara, in Central Anatolia, the RLS prevalence was

5.52 % [9]. In another study conducted in Orhangazi,

Bursa, which is located in the south of the Marmara Re-

gion, 1256 individuals were screened, and the prevalence

of RLS was 9.71 % [10]. Studies conducted in Turkey have

generally included door-to-door interviews using a short

questionnaire to identify possible cases of RLS, after which

physicians diagnosed the suspected cases. However, Sevim

et al. applied multistep, stratified, cluster, and systematic

samplings. Compared with the other prevalence studies

conducted in different regions of Turkey, our study utilised

sample selection methods based on the WHO 30-cluster

sampling method. Surveys were filled out in person by

individuals who were invited to FHCs in order to prevent

missing data. Additionally, our study differs from other

Turkish RLS prevalence studies because insomnia and

other comorbid conditions were investigated.

Previous studies have reported that the majority of RLS

patients developed insomnia secondary to RLS and expe-

rienced, on the following day, symptoms that affected their

job performance, such as fatigue and a tendency towards

accidents stemming from insomnia [15, 19, 20]. In our

study, the frequency of insomnia developed secondary to

RLS was 64.2 %, which was significant. In a study by

Kushida et al. [21], 1254 individuals with sleeping

disorders were screened, and the prevalence of RLS was

29.3 %. In our study, secondary insomnia was identified in

patients with RLS, which is also consistent with the lit-

erature. Therefore, RLS might cause indirectly a dete-

rioration in quality of life and it might create problems with

social communication caused by secondary insomnia.

Additionally, 8.8 % of the RLS negative participants had

insomnia, mainly due to psychological factors. RLS might

affect sleep quality, quality of life and cognitive activities

at a relatively high prevalence, but quality of life is rea-

sonably improved after treatment. However, a full appre-

ciation of its severity and its impact on daily life remains

unclear.

In our study, we found that patients who have just been

diagnosed represented 25 % of the patients. However, the

symptoms of RLS were ongoing in 74.1 % of patients,

most likely since the condition was not evaluated by a

specialist who could diagnose RLS as it is not well

recognised by the public. Furthermore, considering the

experience of newly diagnosed RLS patients, these findings

indicate the necessity of early diagnosis and treatment of

RLS, which causes insomnia, anxiety disorders, and a de-

celeration in cognitive functions, as well as a considerable

deterioration in the quality of life.

In the literature, the incidence and prevalence of RLS

gradually increases until a certain age and then subse-

quently decreases [22, 23]. It is widely recognised that the

peak of the disease occurs between the ages of 35–44 and

45–54 [19, 24]. Our findings are similar to those in the

literature, and we determined that the cases of patients aged

35–44 and 45–54 years were the most common. There was

no significant difference between the age groups among

men and women.

In the literature, anaemia was detected to be the most

common secondary cause of RLS. Especially after wom-

en’s pregnancy, the tendency of iron deficiency increases,

and the reason why middle-aged or older women had sta-

tistically significant higher rates are associated with the

detection of this condition [11]. Our findings are similar to

those data in the literature. In our study, we determined that

Table 4 Diseases concomitant

to restless legs syndrome
RLS (negative) n, (%)a RLS (positive) n, (%)b Overall p�

Diabetes mellitus 383 (10.3) 12 (4.3) 395 (9.9) 0.002��

Rheumatic disease 471 (12.7) 38 (13.5) 509 (12.7) 0.691�

Kidney disease 225 (6.0) 19 (6.7) 244 (6.1) 0.641��

Lumbar hernia 563 (15.1) 8 (2.8) 571 (14.3) 0.001��

Varices 669 (18.0) 9 (3.2) 678 (16.9) 0.001��

Hypertension 1378 (37.0) 134 (47.5) 1512 (37.8) 0.001��

� Pearson v2 analysis
a The rate within RLS-negative patients
b The rate within RLS-positive patients
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the RLS cases anaemia rate higher. Although in some

studies the anaemia rate in patients with RLS was detected

high [11], other studies showed no higher rate of anaemia

[25].

Some studies do not report an increased risk for RLS in

patients with DM [25–28], whereas other studies do report

an increased risk [11, 29]. In our study, the RLS frequency

in the patients with DM was low. In the literature, hyper-

tension, cardiovascular diseases and cerebrovascular dis-

eases have been associated with RLS [30]. In our study,

134 (47.5 %) of 282 RLS patients exhibited hypertension;

however, this number was not high enough to be sig-

nificant. An evaluation of these diseases might be impor-

tant, as they might be associated with RLS.

In the literature, the frequency of association of migraine

headaches with RLS ranges from 7 to 14 % [31]. Gupta

et al. [32] reported the rate of migraine-type headaches in 99

RLS diagnosed patients as 22.8 %. In one study, the asso-

ciation rate of tension-type headaches in 265 RLS patients

was 24.9 % [33]. In our study, 138 (48.9 %) of the RLS

patients were detected to have tension-type headaches ac-

cording to the ICHD-II headache classification.

One of the limitations of our study is that the severity of

RLS was not assessed. The aim of the study was to de-

termine the prevalence of RLS and its secondary compli-

cations, such as insomnia, and our questionnaire consisted

of 54 questions. Consequently, in addition to the broad

nature of our study, we examined the severity of RLS using

54 questions supplied by the International Restless Legs

Syndrome Study Group (IRLSSG) in our pilot study;

however, the data could not be collected because of the

impatience of the participants. This issue represents one of

the study’s weaknesses. Another limitation of our study is

that although a pilot study was performed to test the fea-

sibility of the study, a validation of the RLS diagnosis was

not performed. One of the strengths of our study is the

extent of the epidemiological study, which contains the

Edirne provincial centre and all of its districts. Edirne is

located in a region that has not experienced a massive

population displacement or migration. We believe that the

best way to determine the contribution of racial and genetic

characteristics to developing RLS is to conduct compre-

hensive studies in these regions. Another strength of our

study was the detailed assessment of insomnia secondary to

RLS, which is commonly present but less studied. As

specified in the quality-of-life scales regarding RLS [34],

the presence of insomnia among patients with RLS has

been reported to be the main reason for the loss of work-

force productivity and the high costs to society, which lead

to impairments in quality of life. Another strength of our

study is that questionnaires were administered in our FHCs

by family physicians that were informed regarding RLS

and insomnia. Thus, we believe that in Edirne and its

districts, physician and public awareness of RLS has

greatly increased.

As a result, in many countries and regions, despite many

efforts and studies regarding the prevalence, epidemiology,

mechanisms and treatment of the disease, RLS has not

been sufficiently elucidated. Thus, for the determination of

the prevalence and mechanisms of the disease, additional

detailed and comprehensive studies are needed.
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