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Abstract 

Introduction Restless legs syndrome (RLS) is a common chronic sensory-motor 

neurological and sleep disorder, which is defined as an urge to move one’s legs and in 

some rare cases the arms as well, caused by an uncomfortable sensation in the legs or 

arms. Its prevalence varies depending on the population analyzed. In Greece, the 

prevalence of RLS is around 3,9%. Misdiagnosis in primary health care system remains 

high. Moreover, to date, there have not been a lot of studies focusing on muscle loss 

and the probability of falls that are caused by the syndrome. In this study, the aim was 

to assess in primary health care the prevalence of RLS in patients with comorbidities 

and to investigate whether or not there is a relationship between RLS and the probability 

of an injury, wound or fall. Also, to prove a relationship between the severity of RLS 

and muscle strength or atrophy in upper and lower extremities. 

Methods Three hundred patients (aged 18-90 yrs, 151M/149F) with at least one chronic 

disease, who required prescription or examination in the Primary Health Care Centre 

of Mouzaki, participated in this cross sectional observational study. Patients were 

screened for RLS based on the standard criteria of the International RLS Study Group. 

Furthermore, RLS patients were submitted to a series of questionnaires. Human body 

dimensions and biometric characteristics were measured and both Waist-to-Hip Ratio 

and Charlson Comorbidity Index were calculated. 

Results The overall lifetime prevalence rate was 5,33%. It was almost the same (with 

no significant difference) in both men and women with the highest being in the 48-67 

age group (9,25%). Metabolic disorder and cardiovascular disease were most 

commonly found in the medical history of the RLS group. The syndrome symptoms 

were more frequent in men. 62,5% of RLS patients had mild to moderate impact on 

their daily activities and mood. Daytime sleepiness was low (˂10) for both genders 

(68,75% in total) but the worry of a possible fall was higher in women than in men 

(men: 75% with low worry/ women: 62,5% with medium worry). Quality of Life was 

>50 in almost 2/3 of the RLS patients. No significant correlation or difference was 

found between RLS or gender and all the above parameters. The RLS group had a weak 

handgrip compared to general population norms but there was no significant 

relationship between muscle mass/strength and RLS severity or age. Finally, the only 

two significant results we proved were the correlation between fatigue and RLS severity 

and the differences in quality of sleep between men and women. More than half of the 
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RLS patients (68,75%) were fatigued during the day and 100% of RLS women had a 

poor quality of sleep. Patients with higher degrees of severity tended to have higher 

Fatigue Severity Scale (FSS) scores and RLS women tended to face poorer quality of 

sleep than men. 

Conclusion Restless Legs Syndrome prevalence in patients with comorbidities was 

within the range of the general population’s RLS prevalence. Results did not prove a 

significant relationship either between RLS and the probability of injury/wound/fall or 

between RLS severity and upper/lower extremities muscle status or quality of life/sleep. 

However, higher fatigue levels are associated with more severe RLS cases and women 

proved to have poorer quality of sleep than men. Our study revealed a low level of 

awareness (2%) among all 300 participants. Further research is required in order to 

investigate the impact of RLS on everyday life, psychology, musculoskeletal status and 

sleep. 
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Περίληψη 

Εισαγωγή Το σύνδρομο ανήσυχων ποδιών (ΣΑΠ) αποτελεί μια κοινή χρόνια 

νευρολογική αισθητικό-κινητική διαταραχή και διαταραχή ύπνου, η οποία ορίζεται ως 

η ακαταμάχητη επιθυμία των ασθενών να κουνούν τα κάτω άκρα τους και σπανιότερα 

τα άνω, προερχόμενη από μια δυσάρεστη αίσθηση στα κάτω ή άνω άκρα. Ο 

επιπολασμός του συνδρόμου ποικίλλει και εξαρτάται από τον πληθυσμό που 

μελετάται. Στην Ελλάδα υπολογίζεται γύρω στο 3,9%. Στην πρωτοβάθμια φροντίδα 

υγείας παρατηρείται υψηλό ποσοστό αδιάγνωστων περιπτώσεων. Μέχρι σήμερα, δεν 

υπάρχουν αρκετά βιβλιογραφικά δεδομένα που να εκτιμούν την έκπτωση της μυϊκής 

δύναμης και τον κίνδυνο πτώσεων σε άτομα με ΣΑΠ. Σκοπός λοιπόν της παρούσας 

μελέτης, είναι να εξεταστεί στη πρωτοβάθμια φροντίδα υγείας, η συχνότητα εμφάνισης 

του ΣΑΠ σε ασθενείς με χρόνια νοσήματα και να διερευνηθεί η ύπαρξη τυχόν σχέσης 

μεταξύ του συνδρόμου και της επιρρέπειας για κάκωση, τραύμα ή πτώση. Επιπλέον, 

να αποδειχτεί η ύπαρξη σχέσης ανάμεσα στη σοβαρότητα του συνδρόμου και την 

μυϊκή δύναμη ή ατροφία των άνω και κάτω άκρων. 

Μεθοδολογία 300 ασθενείς (ηλικίας 18-90 ετών, 151Α/149Θ) με τουλάχιστον ένα 

χρόνιο νόσημα, οι οποίοι προσήλθαν στο Κέντρο Υγείας Μουζακίου για 

συνταγογράφηση φαρμάκων ή κλινική εξέταση έλαβαν μέρος σε αυτή την συγχρονική 

μελέτη παρατήρησης. Η διάγνωση του συνδρόμου έγινε με βάση τα πρότυπα κριτήρια 

της διεθνούς ομάδας για το ΣΑΠ. Στη συνέχεια, οι ασθενείς που διαγνώστηκαν με το 

σύνδρομο συμπλήρωσαν μια σειρά από ερωτηματολόγια. Καταγράφηκαν τα 

σωματομετρικά χαρακτηριστικά του κάθε συμμετέχοντα και υπολογίστηκαν η 

αναλογία μέσης-ισχίων και ο δείκτης συννοσηρότητας (Charlson Comorbidity Index) 

για τον καθένα ξεχωριστά. 

Αποτελέσματα Ο συνολικός επιπολασμός του συνδρόμου βρέθηκε 5,33%. Ήταν 

περίπου ίδιος (χωρίς στατιστικά σημαντική διαφορά) μεταξύ ανδρών και γυναικών, 

ενώ εμφάνιζε το υψηλότερο ποσοστό στην ηλικιακή ομάδα των 48-67 ετών (9,25%). 

Στους ασθενείς με ΣΑΠ, οι μεταβολικές διαταραχές και τα νοσήματα του 

καρδιαγγειακού συστήματος ήταν το πιο συχνό ατομικό ιατρικό ιστορικό. Επιπλέον, οι 

άνδρες εμφάνιζαν πιο συχνά συμπτώματα του συνδρόμου σε σύγκριση με τις γυναίκες. 

62,5% των ασθενών δήλωναν ήπια προς μέτρια επίδραση στις καθημερινές τους 

δραστηριότητες και την διάθεση. Η ημερήσια υπνηλία ήταν χαμηλή (˂10) και για τα 

δύο φύλα (συνολικά στο 68,75%) αλλά οι γυναίκες είχαν μεγαλύτερη ανησυχία για 
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ενδεχόμενη πτώση (άνδρες: 75% με χαμηλή ανησυχία/ γυναίκες: 62,5% με μέτρια 

ανησυχία). Η ποιότητα ζωής ήταν >50 περίπου στα 2/3 των ασθενών με ΣΑΠ. Ωστόσο 

καμία στατιστικά σημαντική συσχέτιση ή διαφορά δεν βρέθηκε μεταξύ του ΣΑΠ και 

των παραπάνω δεδομένων. Συγκριτικά με τις νόρμες του γενικού πληθυσμού για την 

δύναμη δραγμού, η ομάδα του ΣΑΠ παρουσίασε ασθενέστερες τιμές, ωστόσο ούτε εδώ 

υπήρξε κάποια σημαντική σχέση μεταξύ μυϊκής μάζας/δύναμης και ηλικίας ή 

σοβαρότητας του συνδρόμου. Τελικά, τα μόνα στατιστικά σημαντικά αποτελέσματα 

που αποδείχτηκαν ήταν η συσχέτιση μεταξύ της κόπωσης και σοβαρότητας του 

συνδρόμου και η διαφορά ως προς την ποιότητα του ύπνου μεταξύ ανδρών και 

γυναικών. Περισσότεροι από τους μισούς ασθενείς με ΣΑΠ (68,75%) δήλωσαν 

κουρασμένοι κατά τη διάρκεια της μέρας και 100% των γυναικών με ΣΑΠ είχαν φτωχή 

ποιότητα ύπνου. Σχετικά με αυτό, οι ασθενείς με πιο σοβαρό σύνδρομο έτειναν να 

έχουν υψηλότερο σκορ στο ερωτηματολόγιο κόπωσης (Fatigue Severity Scale/FSS) 

και οι γυναίκες με ΣΑΠ έτειναν να έχουν φτωχότερη ποιότητα ζωής από τους άνδρες. 

Συμπεράσματα Ο παρατηρούμενος επιπολασμός του ΣΑΠ σε ασθενείς με χρόνιες 

παθήσεις ήταν μέσα στα όρια που ισχύουν για τον γενικό πληθυσμό. Οι στατιστικές 

αναλύσεις δεν κατάφεραν να αποδείξουν κανένα στατιστικά σημαντικό αποτέλεσμα 

μεταξύ του ΣΑΠ και της πιθανότητας για κάκωση/τραύμα/πτώση ή μεταξύ της 

σοβαρότητας του συνδρόμου και της μυϊκής κατάστασης των άνω και κάτω άκρων/της 

ποιότητας ζωής/της ποιότητας του ύπνου. Ωστόσο, υψηλότερα ποσοστά κόπωσης 

φάνηκε να σχετίζονται με πιο σοβαρές περιπτώσεις και οι γυναίκες αποδείχτηκε να 

έχουν φτωχότερη ποιότητα ζωής από τους άνδρες. Η μελέτη αποκάλυψε χαμηλά 

ποσοστά ενημέρωσης (2%), μεταξύ των 300 συμμετεχόντων, σχετικά με το σύνδρομο. 

Επιβάλλεται λοιπόν περαιτέρω έρευνα ώστε να καταφέρουμε να διερευνήσουμε την 

επίπτωση του ΣΑΠ στην καθημερινή ζωή, την ψυχολογία, το μυοσκελετικό σύστημα 

και τον ύπνο. 
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Introduction 

Restless legs syndrome (also known as Willis-Ekbom disease, WED) is a 

common chronic sensory-motor neurological and sleep disorder, which was first 

introduced by Karl-Axel Ekbom in 1945 to describe the peculiar paraesthesia, pain and 

weakness that his patients experienced deeply in their lower legs. It is defined as the 

uncontrolled uncomfortable sensation and irresistible urge to move one’s legs and 

rarely the arms, as well [1, 2, 3]. These symptoms are either aggravated or start at night 

and lead to severe sleep disturbance [1, 3].They are typically relieved by the movement 

of the legs, but once the patient ceases the activity the symptoms may return [3, 4]. RLS 

prevalence varies depending on the population analyzed and the methods applied. 

However, it is estimated from previous studies that overall 5-10% of adults worldwide 

suffer from RLS [3, 4]. Specifically, in western countries including Europe, prevalence 

rates range from 3 to 12% in general population, while in Asian countries there is a rate 

of <1% [5, 6]. According to the pathophysiological base of the syndrome, there are 3 

areas which seem to play a major role: genes, iron deficiency and deficiency of the 

dopaminergic system [7, 8]. Regarding genes, RLS had already been correlated to 

PTPRD, BTBD9, MEIS1, MAP2K5, SKOR1 and TOX3 [9]. 

Restless legs syndrome is categorized into 2 types: the primary (the most 

common) and the secondary one. Primary RLS is familial in up to two thirds of patients. 

Secondary RLS accompanies a number of conditions including iron deficiency, 

pregnancy, end-stage renal failure (uremic RLS) and perhaps neuropathy [10]. Physical 

examination is normal and objective neurological signs are lacking; thus, many patients 

are told their symptoms are psychogenic [1, 10]. To establish a diagnosis, there are 

essential criteria which were developed in 1995 [10, 11] and modified in 2003 [10, 12]. 

(Table 1, Appendix 3) As it is obvious from the criteria, there are conditions that mimic 

RLS such us nocturnal leg cramps, akathisia, polyneuropathy and Parkinson’s disease 

among others [4]. 

Previous studies in specific populations have shown that RLS has a negative 

impact on patients’ quality of life and sleep [13]. Furthermore, it has been argued that 

RLS is an important factor associated with deteriorating sleep quality and health-related 

quality of life in patients with chronic diseases of the cardiovascular system [14], 

nervous system[15] and musculoskeletal system [16, 17]. Intense pain, sleep disorders 

(insomnia), fatigue, emotional disorders (depression-anxiety) were more frequent 
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among RLS patients, while suffering from this syndrome simultaneously has a 

significant impact on social relationships, work performance and  sexual function/life 

[15, 16, 17, 18, 19]. It has also been reported to be frequently associated with peripheral 

neuropathy, cardiovascular diseases, arterial hypertension, diabetes, uremia, iron-

deficiency anemia, gastric surgery, chronic pulmonary disease, chronic myelopathy, 

multiple sclerosis, strokes, rheumatological diseases (rheumatoid arthritis, systemic 

sclerosis, systemic lupus erythematosus and ankylosing spondylitis) and 

neurodegenerative diseases (Parkinson’s disease) [16, 20, 21, 22, 23]. Additionally, 

RLS has already been associated with prevalent coronary artery disease and 

cardiovascular disease either in the general population [24, 25], or in patients with some 

auxiliary diseases like end-stage kidney disease [26, 27]. 

Finally, as the above associations appear stronger in those patients with greater 

frequency or severity of RLS symptoms [24] and as genetic data provide further insight 

into its pathophysiology [20], it is totally necessary to investigate the prevalence of RLS 

in primary health care and its impact on health markers and quality of life and sleep. 

Consequently, physicians will be more alert when it comes to an RLS diagnosis, in 

order to improve patients’ everyday life and life expectancy. 
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Aims – Significance 

Restless legs syndrome affects a growing number of people worldwide and 

seems to be frequently associated with many chronic diseases. However, its prevalence 

in patients with comorbidities has not been determined yet. Moreover, there are few 

literature documents comparing muscle loss and the probability of falls between RLS 

patients and the general population. 

Furthermore, due to the syndrome’s vague symptoms and the amount of 

disorders that mimic RLS, it has become increasingly difficult for primary care and 

other doctors to properly diagnose and manage RLS. So, RLS diagnoses in primary 

care remain low while giving the wrong treatment is also common. As a result, patients 

with RLS are routinely misdiagnosed and continue their lives without proper 

management [4, 6].  

The main aim of the current study was to assess in primary health care the 

prevalence of RLS in patients with comorbidities and to investigate whether or not there 

is a relationship between RLS and the probability of an injury/wound/fall. Also we will 

try to examine any relationship between the severity of RLS and muscle strength or 

atrophy in upper and lower extremities. 

Through the conclusions that will be reached, the authors will try to provide 

further knowledge in order to decrease the related-to-muscle-loss fall morbidity and to 

improve patients’ quality of life and sleep combining diet/physical activity with more 

restful and healthier sleep. 
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Literature Review 

Restless Legs Syndrome 

Pathogenesis and Genetics 

RLS is considered to be a syndrome of the Central Nervous System (CNS) 

rather than of the Peripheral Nervous System (PNS), which implicates in its 

pathophysiology both the regions of the brain as well as the spinal cord [28]. Even 

though the pathogenesis causes of the syndrome are not yet known, at least in primary 

RLS pathogenic mechanisms involve a dysfunction of the dopaminergic system in the 

subcortex part of the brain and in the spinal cord [28, 29, 30, 31].  

Iron deficiency in the CNS appears to be related to the etiology of the syndrome 

[28, 32]. Studies indicate possible decreases in brain iron levels in the cerebrospinal 

fluid [33], resulting from a dysfunction in the transfer of iron from the serum to the 

CNS. These decreases result in a general dysfunction of the dopaminergic system in the 

brain [34]. 

In addition, the endogenous opiate system of the brain also seems to play a role 

in the pathophysiology of RLS. Particularly, levels of beta-Endorphin and Methionine-

Encephalin in the brain thalamus were significantly reduced in patients with RLS [35]. 

Taking into account the above data, there appears to be a relationship between the 

dopaminergic and endogenous opiate system in the brain for the pathophysiology of 

RLS. 

Up till now and during their studies of the RLS genetics, scientists have 

discovered 8 different chromosomes involved in the RLS. However, it is not yet known 

which chromosome is responsible for the cause of the syndrome [36]. 

Prevalence and Phenotypes 

In Greece, the prevalence of RLS is around 3.9% [5]. Gender and age seem to 

play an important role [37, 38]. In general, the prevalence is higher in women compared 

to men, in hemodialysis patients (uremic RLS) compared to non-hemodialysis patients 

and increases with increasing age [28]. Studies have shown that the prevalence of the 

uremic syndrome is between 12% and 48% [39, 40, 41]. 

Based on the age of the symptoms onset, recent studies identified 2 phenotypes 

of the syndrome: early onset RLS (45 years) and low onset RLS [12, 42]. Patients whose 

symptoms began at the age of 45 or younger are more likely to have a family history 
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and tend to have a slower progressive development of the syndrome compared to others. 

In this phenotype, increasing age has also been associated to increased severity of 

symptoms [42]. On the other hand, patients whose symptoms began at a later age (older 

than 45 years) tend to have a faster development of the syndrome symptoms. These are 

usually cases of secondary RLS in which there is a strong correlation between the 

development of the symptoms and the serum iron levels [42, 28]. 

Periodic Limb Movements 

80% of RLS patients have an increased number of stereotype leg movements 

during their sleep, called Periodic Limb Movements (PLM) [43]. PLM are considered 

to be a supporting diagnostic element for RLS, in accordance with the instructions of 

the International RLS Study Group [12]. PLM appear either in the patient’s wakefulness 

(PLMW- Periodic Limb Movements during wakefulness) or during the patient’s sleep 

(PLMS-Periodic Limb Movements in sleep). 

Recently, the World Association of Sleep Medicine and the International RLS 

Study Group published the criteria for the existence of PLM during sleep which are at 

least 4 consecutive leg movements lasting up to 10 seconds, with a 5 to 90 seconds 

interval between movements (standard interval: 20-40 seconds). Electromyography 

also helps to reach a diagnosis [44, 45]. PLM in hemodialysis patients with uremic RLS 

are significantly increased compared to patients with primary RLS [46]. This finding 

shows that renal disease may worsen the symptoms of RLS and PLM. Moreover, in 

hemodialysis patients, PLM during sleep [47] as well as increased severity of RLS 

symptoms [39] have been associated to increased mortality. 

Diagnose and Therapy 

To establish a diagnosis, there are essential criteria which were developed in 

1995 [10, 11] and modified in 2003 [10, 12] by the International Restless Legs 

Syndrome Study Group (Table 1, Appendix 3). Nevertheless, there are some supporting 

diagnostic evidences [12] which are: (1) RLS family history (many patients with 

primary RLS report a positive family history, in contrast to those with secondary RLS 

(e.g. uremic RLS), (2) positive response to therapy with dopamine agonists (almost all 

patients with RLS have a positive response), (3) presence of PLM during sleep or 

wakefulness (almost 80% of patients with RLS experience PLM). Some symptoms 

relating to RLS can be used as secondary supporting diagnostic evidences: (a) a 
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progressive worsening of the symptoms, b) sleep disorders and (c) clinical and physical 

examination [12]. 

Either a pharmacological or a non-pharmacological treatment can be used for 

the management of RLS. Non-ergot dopamine agonists, such as Ropinirole, are used 

for the treatment of RLS [48, 49]. Although a Levodopa treatment is considered to be 

an effective one in order to reduce RLS symptoms, it is no longer recommended by 

scientific and medical societies due to the fact that it has been associated to the 

“augmentation phenomenon” (i.e. the worsening of symptoms) [50]. A non-

pharmaceutical approach includes aerobic exercise [51] for both primary and uremic 

RLS [52]. However, regarding uremic RLS, the best treatment is probably kidney 

transplant [53]. 
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Table 1 
Diagnostic Criteria for RLS 

 

A An urge to move the legs, usually accompanied or caused by 

uncomfortable and unpleasant sensations in the legs 

(Sometimes the urge to move is present without the 

uncomfortable sensations and sometimes the arms or other 

body parts are involved in addition to the legs). 

 YES    NO 

B This urge to move or this unpleasant sensations begin or 

worsen during periods of rest or inactivity such as lying or 

sitting. 

 YES    NO 

C This urge to move or this unpleasant sensations are partially or 

totally relieved by movement, such as walking or stretching, 

at least as long as the activity continues. 

 YES    NO 

D This urge to move or this unpleasant sensations are worse in 

the evening or night than during the day or only occur in the 

evening or night (When symptoms are very severe, the 

worsening at night may not be noticeable but must have been 

previously present). 

 YES    NO 

   

4 YES = Restless Leg Syndrome 
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Primary Care, Chronic Diseases and Comorbidities 

Primary Care and Role 

Primary care is one of the key settings for the effective management of long 

term conditions [54].Continuity, coordination, and comprehensiveness are 3 features 

that characterize primary care systems. These 3 defining features make primary care 

suitable for managing chronic conditions [55]. Moreover, as more and more primary 

health care professionals nowadays are managing people with chronic diseases (often 

in collaborative arrangements with specialized services), it results in a setting with an 

important and pivotal role [56]. 70%–80% of the population visits a general practitioner 

(GP) at least once a year [57].Countries with adequate access to a strong primary care 

system enjoy a number of health and financial benefits and they tend to have better 

health outcomes at a lower cost [58]. 

What is a Chronic Disease? 

According to the World Health Organization (WHO), a chronic disease is 

defined as one of long duration, generally slow in progression and not passed down 

from person to person [59]. There are four main types: cardiovascular diseases (like 

heart attacks and stroke), cancers, chronic respiratory diseases (such as chronic 

obstructed pulmonary disease and asthma) and diabetes [60]. A characteristic of chronic 

diseases is that they often require a long period of supervision, observation or care [54]. 

Chronic Diseases and Consequences 

Non-communicable diseases (NCDs) are one of the major health and 

development challenges of the 21st century [54]. They have a major impact on 

disability and quality of life. These diseases are the main cause of premature mortality 

and they are also responsible for a large proportion of health care costs [61].The Global 

Burden of Disease study 2017 reported (from 1990 to 2017) an increase in the all-age 

years lived with disability rate (YLDs) by 7,2 % (6,0–8,4) whereas the total sum of 

global YLDs increased from 562.000.000 (421–723) to 853.000.000 (642–1100). The 

increases were similar for both genders.  This was due to non-communicable diseases, 

since they have prevailed as three of the top four leading causes of YLDs, totally 

causing 162.000.000 YLDs in 2017 and representing nearly one in five YLDs [62]. 
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Multi-morbidity and Comorbidity 

Multi-morbidity is the co-occurrence of two or more diseases in an individual 

without a defining index disease [63]. Comorbidity in contrast refers to the development 

of conditions in addition to one main chronic condition. Chronic condition multi-

morbidity is high in developed countries and its prevalence increases with age [54]. It 

constitutes a growing problem in view of the ageing population and is also associated 

with increased healthcare costs and threats to quality of care. 

In the study by Excoffier et al. that included 2904 patients in Swiss Sentinel 

Surveillance Network, it was demonstrated that 70% of adults between 40 and 60 years 

old had at least one chronic condition. Below the age of 20, only a minority of patients 

had a chronic condition and above the age of 80, the proportion of patients without any 

chronic conditions was negligible. The prevalence of two or more chronic conditions 

was 6,2% in those below the age of 20 years, increasing to 44,7% in the age group 41–

60 years, 71,6% in the age group 61–80 years and 85,8% in the age group above 80 

years [57]. In a predominantly rural population in Greece, where patients can directly 

access specialist care, the prevalence of multi-morbidities in general practice (≥2 

chronic conditions) in primary care was 20,0% [57, 64]. 

The Reality in Greece and the Necessity for RLS Awareness 

During the past years in Greece, there has been an effort to develop an integrated 

primary health care system [65]. A number of approaches exist in order to improve the 

quality and comprehensiveness of the primary care system [54]. As multi-morbidity is 

most frequently managed in primary care, the most important setting is to reorient 

health policy and health care towards chronic care systems (including primary care) 

that are proactive rather than reactive [54]. In addition, there is a lack of a recording 

system in primary health care, making epidemiological studies in Greece very difficult 

[64], so there is a need for more and more studies on RLS and its pathophysiology. 

On the other hand, an increasing number of studies worldwide describe possible 

conditions whereby patients with other diseases could also have RLS [20], which often 

remains undiagnosed. In the field of misdiagnosis, doctors play a crucial role as they 

are responsible for the diagnosis and initial management of RLS. Therefore, it is 

important for physicians to know RLS comorbidities and to be alert in cases of treating 

patients with a condition where there is a high probability that RLS may be comorbid 

[66].  

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 01:49:20 EEST - 3.138.69.146



25 

 

Methodology 

Ethics statement 

The study was approved by the Human Research and Ethics Committee of the 

University of Thessaly and by the bioethics committee of the 5th Health Region of 

Thessaly and Central Greece. All patients gave their consent prior to their study 

participation after a full explanation of the study was given to them. (Appendix 1 and 

2) 

Participants 

Patients with at least one chronic disease who came for medication prescription 

or examination at the Primary Health Center of Mouzaki were recruited in the study. 

The cause of the examination was either relevant to the current chronic disease or due 

to an acute health issue. The study was conducted from July 2019 to September 2019. 

Participants were divided into RLS and Non-RLS group by the researchers using the 

standard criteria of the International RLS Study Group (IRLSSG). (Table 1 and 

Appendix 3) All study measurements were collected in the Primary Health Center of 

Mouzaki after patients’ informed written consent. 

Inclusion criteria 

The inclusion criteria for the study were: age older than 18 years old, both sexes 

and stable clinical condition. Moreover, for RLS group, patients had to meet the 

standard criteria of IRLSSG and none of them should have been diagnosed with RLS 

prior to the study. (Table 2) 

Exclusion criteria 

Exclusion criteria included patients with diagnosed myopathies prior to the 

study. Also, patients with dopamine-agonist medication or any other medication for 

RLS prior to the study and patients with diagnosed sleep disorders were excluded. 

(Table 2) 
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Table 2 
Inclusion and Exclusion Criteria 

Inclusion criteria Age >18 years old 

 Either male or female 

 Stable clinical condition 

  

Exclusion criteria Diagnosed myopathies 

 Diagnosed sleep disorders 

 RLS medication (e.g. dopamine-agonist) prior the study 

  

 

 

 

 

Study design 

The study’s flow chart (Table 3) presents the recruitment and following steps. 

All eligible participants underwent an examination to set RLS diagnosis or its absence 

according to the standard criteria of IRLSSG (Table 1). 

A full medical history was acquired and physical examination was performed 

on all RLS patients. Each of them underwent (after the usual care) a series of further 

questionnaires through interviews (conducted in Greek versions) so as to determine the 

impact of the syndrome on their quality of life/sleep and fatigue levels, as well as how 

prone they were to accidents. Moreover, in order to determine the participants’ 

awareness of RLS, the examination began with 2 questions i.e., ‘’Did you know what 

RLS is?’’ and ‘’ Have you ever heard about RLS?’’. 

Finally, the weight, height, circumferences of waist, hip, femur and forearm and 

the handgrip for each subject were recorded. Waist-to-Hip Ratio (WHR) and Charlson 

Comorbidity Index [67, 68] were also calculated. (Table 3) 
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Comorbidity 

The Charlson Comorbidity Index (CCI) was designed to label prognostic 

comorbidity in longitudinal studies. It foresees a 10-year survival in patients with 

multiple comorbidities. The risk of age and the risk stemming from a comorbid disease 

have been combined into a single variable estimating the risk of death. CCI is a useful 

statistic for condensing comorbidity information into easy to use metrics. It estimates a 

range of comorbid conditions (a total of 22 conditions). Each of them adds a score of 

1, 2, 3, or 6, depending on the risk of dying associated with each one. The total score is 

adjusted with +1 for each decade above 40yo. In other words, a total of 1, 2, 3, 4, 5 and 

6 points are assigned in the total score for the age groups of 50-59, 60-69, 70-79, 80-

89, 90-99 and 100+ respectively. The higher the score, the greater the number of 

comorbidities is, which subsequently worsen the 10-year survival [67, 68]. (Table 4) 
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Table 3 
Flow Chart 

 

 

 

 

 

 

Patients randomly 
tested for RLS

(n=302)

Patients refused to 
participate

(n=2)

Patients agreed to 
participate (n=300)

Patients fullfill the 
inclusion criteria 

(n=300)

Patients who were 
asked the Standard 
Criteria of IRLSSG 

(n=300)

RLS group (4 YES in 
Standard Criteria of 

IRLSSG) (n=16)

Assessment: 
Questionairres, 

Strenght etc.       
(n=16)

Non RLS group (at 
least 1 NO in Standard 

Criteria of IRLSSG) 
(n=284)
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Table 4 
Charlson Comorbidity Index Score Calculator 

I. Condition 

A. B. C. D. 
Myocardial Infraction Hemiplegia Mod-Severe Liver Disease Metastatic Solid Tumor 

Congestive Heart Failure Mod-Severe Renal Disease  AIDS 

Peripheral Vascular Disease Diabetes with Organ Damage   

Cerebrovascular Disease Any Tumor (within 5 last years)   

Dementia Lyphoma   

Chronic Obstructive Pulmonary 
Disease 

Leukemia   

Connective Tissue Disease    

Peptic Ulcer Disease    

Mild Liver Disease    

Diabetes    

↓ ↓ ↓ ↓ 

+1 point for each one +2 points for each one +3 points for each one +6 points for each one 

 

II. Age by Decade 

0-49yo 50-59yo 60-69yo 70-79yo 80-89yo 90-99yo +100yo 

↓ ↓ ↓ ↓ ↓ ↓ ↓ 

+0 point +1 point +2 points +3 points +4 points +5 points +6 points 

 

Total CCI Score 

Age Unadjusted Total CCI Score = Total Points from Condition List(I) 

Age Adjusted Total CCI Score = Total Points from Condition List(I)  +  Total Points from Age by Decade List(II) 
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Evaluation of RLS severity and RLS impact on patients’ everyday life, 

psychology and sleep 

RLS severity was assessed using the International Restless Legs Syndrome 

Rating Scale for severity [69]. Fatigue levels were evaluated using the Fatigue Severity 

Scale [70].Τhe Pittsburg Scale was used to assess the quality of sleep [71] and the 

Epworth Sleepiness Scale was used to assess the daily sleepiness level of the patients 

[72]. Proneness to accidents and physical activity were evaluated using the short form 

of Falls Efficacy Scale-International [73] and the short form of IPAQ respectively [74]. 

Patients’ subjective outcomes for quality of life (QoL) were evaluated by using a Short 

Form-36 of QoL questionnaire (SF-36) [75]. Lastly, the patients were asked to answer 

a mixed questionnaire, for a second and more reliable reassessment of the patients’ 

quality of life as well as the severity and worsening of the syndrome. (Appendix 4) 

RLS Severity 

The International Restless Legs Rating Scale (IRLSRS) is a rating scale for 

measuring severity, developed by IRLSSG. It is an appropriate instrument for 

examining different degrees of severity of the disorder. The final scale is 10 questions 

in length. It reflects a subjective assessment (questions 1, 2, 3 and 6), intensity and 

frequency of the disorder (questions 7 and 8), associated sleep problems (questions 4 

and 5) and related-to-RLS impacts on the patients’ mood and daily functioning 

(questions 9 and 10). Each question had a set of 5 response options graded from no RLS 

or impact (score 0) to very severe RLS or impact (score 4). This produced a total scale 

whose overall score could range from 0 to 40. Higher scores indicate more severe RLS 

[16, 69]. (IRLSRS is presented in Appendix 5) 

General Fatigue Assessment 

The Fatigue Severity Scale (FSS) is an instrument used to assess and quantify 

physical fatigue, able to separate depression from fatigue. It is one of the most 

commonly used self-report questionnaires to measure fatigue. The FSS is a 

questionnaire with 9 different situations, assessing the severity of fatigue during the 

past week. A 7-point scale is used for the assessment of each situation. “1” corresponds 

to “strongly disagree” and “7” corresponds to “strongly agree”. The total score is 

divided by 9 and FSS average score is calculated. A score ≥4 is interpreted as fatigue. 
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Higher levels of fatigue are represented with higher scores in FSS [16, 70, 76]. (FSS is 

presented in Appendix 6) 

Sleep Quality and Daytime Sleepiness 

The Pittsburgh Sleep Quality Index (PSQI) is a self-rated questionnaire which 

assesses sleep quality and disturbances over the past l month. It is an easy to use 

instrument which helps clinicians to classify patients into “good” and “poor” sleepers. 

PSQI also provides a brief assessment of the sleep disturbances that might affect sleep 

quality. The scale consists of 7 items evaluating subjective sleep quality, sleep latency, 

sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication 

and daytime dysfunction. Each item is scored with 0 to 3 points, depending on the 

number of days they occur over a 1-week interval. Total score ranges from 0 to 21. A 

score of  >5 represents poor sleep quality. Higher scores represent a poorer level of 

sleep quality [16, 71]. (PSQI is presented in Appendix 7) 

Epworth Sleepiness Scale (ESS) is a simple, self-administered questionnaire 

which is a valid measurement of adults’ genera1 level of daytime sleepiness. It covers 

the whole range of sleep propensities, from the highest to the lowest. The ESS doesn’t 

take into account the nature of the physiological or pathological disorder that causes a 

particular level of sleepiness but it only provides a distinction between dozing off and 

simply feeling tired. It consists of 8 questions referring to 8 situations, some known to 

be very soporific and others less. Answers are based on the subjects’ usual way of life 

in recent times. Each question is scored with 0 to 3 points depending on how likely it 

would be for the subject to doze off or fall asleep during these 8 situations. If a subject 

has not recently been in some of the situations, he/she is asked to estimate how each 

one might affect him/her. Total score ranges from 0 to 24. Patients with ≥10 should be 

examined in a sleep laboratory [16, 72]. (ESS is presented in Appendix 8) 

Risk of Fall 

The Short form of Falls Efficacy Scale-International (FES-ISF) is a 7-item 

shortened version of the Falls Efficacy Scale-International. It is a good and feasible 

measure to assess fear of falling in older people. FES-I SF includes a range of items 

assessing activities that cause some people different levels of fear (very low, medium 

or very high). It also includes items assessing social outdoor activities. A 4-point scale 

is used. The total score corresponds to the fear of falling, where “1” represents the “not 

at all concerned” and “4” the “very concerned’. The total score can range from 7 to 28. 
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Higher scores refer to a strong concern of falling [73]. (FES-I SF is presented in 

Appendix 9) 

Physical Activity 

The International Physical Activity Questionnaire Short form (IPAQ-SF) is 

validated as a surveillance tool to measure multiple domains of physical activity (PA). 

It has acceptable measurement properties for monitoring population levels of PA among 

18–65 year-old adults during the past 7 days. The IPAQ is presented in two versions: 

long and short. The IPAQ-Short Form (SF) consists of 7 items providing information 

about time spent on walking, vigorous and moderate intensity activity and on sedentary 

activity as well as demographic information. Regarding physical activity, 5 areas of 

activity domains were examined: job-related PA, transportation PA, housework, house 

maintenance and caring for family, recreation, sport, leisure time PA and time spent 

sitting. The information was expressed in minutes per day and days per week. A total 

assessment of the IPAQ gives information about the determination of PA level [74]. 

(IPAQ-SF is presented in Appendix 10) 

Quality of Life 

The Short Form of QoL Questionnaire with 36 questions (SF-36) is a well-

documented scoring system. It is validated as a quality of life assessment tool for the 

general population. SF-36 consists of 36 questions, 35 of which are compressed into 8 

multi-item scales during the past month: physical functioning (PF, 10-item scale), role-

physical (RP, 4-item scale), bodily pain (BP, 2-item scale), general health (GH, 5-item 

scale), vitality (VT, 4-item scale), social functioning (SF, 2-item scale), role-emotional 

(RE, 3-item scale) and mental health (MH, 5-item scale). Physical Component 

Summary (PCS) and Mental Component Summary (MCS) are calculated. The scores 

of the two components and the total SF36 score are based on mathematical averaging 

of the scale components. The SF36 also includes a question requiring to self-evaluate 

the change in health during the past year (reported health) that does not belong to 

component scores or the total SF36 score. The scores range from 0 to 100, with higher 

scores indicating a better state of health and thus a better quality of life [16, 75]. (SF-

36 is presented in Appendix 11) 
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Anthropometry 

A calibrated scale and a height-measurement scale were used to measure the 

subjects’ weight (in kg) and height (in m). These numbers were later used to calculate 

Body Mass Index (BMI) as the ratio of the body’s weight in kg to the square of its 

height in m. 

Circumferences of waist, hip, femur and forearm were measured with a 

measuring tape and the Waist-to-Hip Ratio (WHR) was calculated as the 

dimensionless ratio of the circumference of the waist (at the middle of the distance 

between the chest’s arches and the symphysis pubis) to that of the hips (at the point of 

both gluteus’ maximum circumference). 

Muscle Strength 

Handgrip strength in kg was measured with the standard, adjustable-handle 

mechanic Jamar dynamometer. All measurements were performed on both hands. For 

standardization, the dynamometer was set on the second handle position for all patients. 

 With the participant upright, the handgrip was measured with the shoulder in 

neutral position, elbow flexed at 90°, and the forearm and wrist in neutral position. 

Subjects made three maximum attempts for each hand and the highest value of these 

trials was recorded. 30-second rests were given between each attempt. Patients were 

asked to squeeze the gauge as hard as they could with their extremity in the above 

position. Encouragement was provided during each measurement. For each patient, the 

result was compared to the norms of handgrip strength for different sex and age groups 

that Bohannon et al. had suggested in 2006 [77]. (Table 5) 
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Table 5 
Grip Strength Reference Values for Different Sex and Age Groups (Bohannon et al. 2006) 

 

Age range 
(years) 

Males Females 

 Left(kg) Right(kg) Left(kg) Right(kg) 

20-24 47.4 (38.8–56.1) 53.3 (45.2–61.5) 27.9 (23.1–32.6) 30.6 (26.7–34.4) 

25-29 50.0 (41.1–58.9) 53.9 (44.3–63.6) 30.8 (27.2–34.5) 33.8 (29.5–38.1) 

30-34 49.2 (40.4–57.9) 52.8 (44.1–61.5) 31.8 (29.0–34.4) 33.8 (28.9–38.6) 

35-39 51.6 (44.0–59.3) 53.3 (44.0–62.6) 30.2 (25.8–34.5) 33.2 (28.6–37.8) 

40-44 49.8 (42.5–57.1) 54.1 (47.1–61.2) 29.3 (24.5–34.0) 32.8 (28.0–37.6) 

45-49 48.7 (40.3–57.2) 50.4 (42.5–58.3) 30.8 (25.8–35.7) 33.9 (28.9–39.0) 

50-54 45.2 (39.4–51.1) 50.6 (44.2–56.9) 28.8 (24.0–33.5) 30.9 (26.7–35.2) 

55-59 41.0 (33.7–48.4) 44.1 (36.7–51.4) 27.2 (24.6–29.5) 29.9 (26.4–33.6) 

60-64 38.7 (33.4–44.0) 41.7 (36.8–46.7) 23.0 (18.6–27.3) 25.9 (22.2–29.6) 

65-69 38.2 (32.0–44.4) 41.7 (35.4–47.9) 22.9 (19.6–26.2) 25.6 (22.5–28.8) 

70-74 36.2 (30.3–42.1) 38.2 (32.0–44.5) 22.5 (19.1–25.8) 24.2 (20.7–27.8) 

75+ 29.8 (24.8–34.7) 28.0 (12.7–31.0) 16.4 (14.7–18.1) 18.0 (16.0–19.9) 
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Statistics 

The normality of data was assessed using either the Shapiro-Wilk test or the 

Kolmogorov-Smirnov test depending on the correlation or the difference we had to test. 

Based on the results of the normality test, either parametric or non-parametric tests for 

independent samples were used. Specifically, the Independent sample t test, Mann-

Witney U test and the Kruskal-Wallis test were used to examine the differences between 

sample measurements. On the other hand, correlations were tested through one of the 

following analyses: Spearman Rank Correlation, Pearson Correlation, chi-square test 

or eta-square value. The average was calculated for each variable that had two values 

(one from the right and one from the left side of the body e.g. right and left handgrip). 

These averages were also used in the statistical tests. Multiple linear regression was 

used to predict the linear relationship between some independent and dependent 

variables. Descriptive statistics and analysis of the data was carried out using the PASW 

SPSS version 18 software and the level for statistical significance was set at P<0.05.  
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Results 

300 patients were agreed to participate and recruited into the study [151 male 

(50,33%), 149 female (49,66%)]. RLS was diagnosed in 16 patients (5,33%) [8 male 

(50%), 8 female (50%)]. Only 2% (n= 6) out of the 300 patients had heard of RLS from 

media or other sources.  

The overall prevalence of RLS in this study was 5,33%. Prevalence was similar 

between men or women (in total 5,29% in men versus 5,36% in women). The number 

of subjects and the prevalence by age group and gender whether in general population 

or in the RLS group are shown in Table 6 and Table 7 respectively. In total, 62,5% of 

the RLS patients [10/16, (5/8 of men and 5/8 of women)] were between 48 and 67 years 

old. The prevalence was 7,69% in the 48-57 age group and 10,71% in the 58-67 age 

group (9,25% in total 48-67 age group). Average age in RLS group was 57,1 years. Age 

was proved to have a moderate effect on RLS occurrence but with no statistical 

significance (eta2 = 0,188 , P>0,05). Also, difference in age between RLS and non RLS 

subjects didn’t reach a statistical significance after the use of Mann-Witney U test 

(U=2246,000, N1=284, N2=16, P=0,939, two-tailed). 

Demographic and clinical characteristics, medical history, age-adjusted CCI of 

patients with RLS are shown in Table 8 as well as reason of admission in Graph 1. Chi-

square test for two categorical variables didn’t show a statistically significant 

correlation between gender and RLS occurrence or significant difference in RLS 

occurrence between men and women [χ2 (1) = 0,001 , P>0, 05]. Similarly, no significant 

correlation between reason of admission and RLS occurrence [χ2(4)=4,675 , P>0,05] 

and no significant difference in reason of admission between different levels of RLS 

severity [Χ2(4)= 6,300 , P>0,05]  were found. 

The average of Body Mass Index (BMI) in RLS group was 27,8 in general. 

37,5% (3/8) of men and 50% (4/8) of women were of normal weight, 50% (4/8) of men 

and 0% of women were overweight and 12,5% (1/8) of men and 50% (4/8) of women 

were obese. Also, WHR was increased in both RLS men and RLS women (0,99 and 

0,9 respectively).  37,5% of RLS patients (3/8 of men and 3/8 of women) had a 

moderate level of WHR, 12,5% (1/8 of men and 1/8 of women) had a high level of 

WHR and 50% (4/8 of men and 4/8 of women) had very high levels of WHR. 
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Table 6   
Number of patients by Age Group and Gender 

              Study population (n=300)           Male (n= 151)                  Female (n=149)  

AGE GROUP          No      Yes                                No       Yes                  No      Yes 

18-27 (n=29)                  29        00                                 19        00                            10        00 

28-37 (n=28)                  27        01                                 10        00                            17        01 

38-47 (n=43)                  40        03                                 22        02                            18        01 

48-57 (n=52)                  48        04                                 25        02                            23        02 

58-67 (n=56)                  50        06                                 25        03                            25        03 

68-77 (n=54)                  53        01                                 24        01                            29        00 

78-87 (n=34)                  33        01                                 17        00                            16        01 

88-97 (n=04)                  04        00                                 01        00                            03        00 

TOTAL                         284        16                               143        08                          141       08 

 

 

Table 7  
Prevalence of RLS by Age Group and Gender 

                            Study population (5,33%)            Male (5,29%)            Female (5,36%)  

AGE GROUP                           RLS                   RLS                RLS 

18-27 (n=0)                                 0%                                 0%                             0% 

28-37 (n=1)                           3,57%                                 0%                        5,55% 

38-47 (n=3)                           6,97%                           8,33%                        5,26% 

48-57 (n=4)                           7,69%                           7,40%                              8% 

58-67 (n=6)                         10,71%                         10,71%                      10,71% 

68-77 (n=1)                           1,85%                                 4%                              0% 

78-87 (n=1)                           2,94%                                 0%                        5,88% 

88-97 (n=0)                                 0%                                 0%                             0%        

TOTAL                                      n=16                                n=8                            n=8 
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Table 8 
Demographic, Clinical Characteristics, Medical History and Age-adjusted 
CCI of RLS patients 

 

Demographic and Clinical characteristics  

              Gender    8Male  8Female 

              Age(average), years 57,1 

             Weight(average), kg 78,5 

             Height(average), m 1,68 

             BMI(average), kg/m2 27,8 

             Waist(average), cm 102,3 

             Hip(average), cm 107,7 

             WHR(average) 0,99Male  0,9Female 

  

Medical history  

             Cardiovascular  n=8 (50%) 

             Orthopaedic       n=7 (43,75%) 

             Autoimmune and Rheumatoid disorders  n=4 (25%) 

             Metabolic disorders       n=9 (56,25%) 

             Thyroid disorders     n=6 (37,5%) 

             Emotional and Sleep disorders     n=2 (12,5%) 

             Others     n=6 (37,5%) 

  

Age-adjusted CCI  

      0 point          n=9 (56,25%)               4 points        n=1 (6,25%) 

             1 point          n=1 (6,25%)               5 points        n=1 (6,25%) 

             2 points        n=3 (18,75%)             >5 points        n=0 (0%) 

             3 points        n=1 (6,25%)  
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Based on their medical history, 56,25% (9/16) of the RLS patients were found 

to have a metabolic disorder and 50% of them (8/16) a cardiovascular disease. Age-

adjusted CCI was from 0 to 1 points for the 62,5% (10/16) of the RLS patients and from 

2 to 5 points for the remaining 37,5% (6/16) of them. Moreover, 37,5% (6/16) of the 

RLS patients visited the Primary Health Center with a non-acute cause of examination. 

However, RLS didn’t reach a statistically significant correlation with any cause of 

examination after a chi-square test (χ2 (4) = 4,675 , P>0,05). Due to the fact that we 

didn’t ask non-RLS subjects for demographic characteristics or medical history details, 

we weren’t able to test any correlations between these two data and RLS. 

With respect to frequency and duration, 62,5% (5/8) of the men reported having 

symptoms very often (6-7 days/week) for 1-3 hours/day and 62,5% (5/8) of the women 

reported periodical symptoms (2-4 days/week) for 1-3 hours/day. More than half of the 

patients (68,75%, 11/16) showed moderate degrees of RLS and 25% (4/16) showed 

severe degrees. (Table 9) No statistically significant correlation was found between 

severity and age. Similarly, no significant differences in RLS severity were found 

between men and women or between different causes of examination. 

Correlation between severity and size of femur or forearm, between severity and 

level of handgrip and between level of handgrip and age was not statistical significant. 

Non-acute 
conditions 

(n=6); 37,50%

Cardiovascular 
diseases (n=2); 

12,50%

Musculoskeleta
l diseases 

(n=3); 18,75%

Trauma and 
Injuries (n=2); 

12,50%

Others (n=3); 
18,75%

Graph 1.
Reason of Admission

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 01:49:20 EEST - 3.138.69.146



40 

 

Graphs 2 and 3 show handgrip values in men and handgrip values in women of the 

RLS group versus the general population respectively. 

With regards to the handgrip, 62,5% (10/16) of the RLS patients were 

characterized as “Weak” since their handgrip was lower than the respective norm of 

handgrip strength corresponding to their age and sex. The percentage of individuals 

with a “Weak” handgrip was higher in women than in men [87,5% (7/8) in total in 

women versus 37,5% (3/8) in men, female-to-male ratio= 2,3:1]. By using independent 

sample t tests, we tested the difference of handgrip (Right or Left) between the two 

genders and between ‘’fatigue’’ and ‘’non fatigue’’ patients. Handgrip of the RLS men 

was 37,6±6,6 for the right hand and 36,1±5,9 for the left hand whereas handgrip of the 

RLS women was 20,5±6,1 and 20,1±5,9 respectively (P<0.05). (Graph 4) Similarly, 

handgrip of ‘’fatigue’’ patients was 25,3±9,5 for the right hand and 24,7±9,2 for the left 

whereas handgrip of ‘’non fatigue’’ was 37,5±9,1 and 35,5±8,2 correspondingly 

(P<0,05). (Graph 5) 
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Table 9 
Frequency, Duration and Severity of RLS symptoms 

  

    

Frequency of symptoms (days/week) Number (%) of patients 
(total=16) 

Male 
(total=8) 

Female 
(total=8) 

    Never (0 day/week)                0 (0%)      0 (0%)      0 (0%) 

    Rarely (1 day/week)               4 (25%)     2 (25%)     2 (25%) 

    Sometime (2-4 days/week)             6 (37,5%)   1 (12,5%)    5 (62,5%) 

    Often (4-5 days/week)             1 (6,25%)      0 (0%)    1 (12,5%) 

    Very often (6-7 days/week)            5 (31,25%)   5 (62,5%)      0 (0%) 

    

Duration of symptoms (hours/day)    

    No symptoms (0 hour/day)               0 (0%)      0 (0%)      0 (0%) 

    Mild (< 1 hour/day)            6 (37,5%)   3 (37,5%)   3 (37,5%) 

    Moderate (1-3 hours/day)          10 (62,5%)   5 (62,5%)   5 (62,5%) 

    Severe (3-8 hours/day)               0 (0%)      0 (0%)     0 (0%) 

    Very severe (> 8 hours/day)               0 (0%)      0 (0%)     0 (0%) 

    

Severity level (IRLSSG Severity Scale)    

    Mild (0-10)           1 (6,25%)   1 (12,5%)     0 (0%) 

    Moderate (11-20)        11 (68,75%)   5 (62,5%)    6 (75%) 

    Severe (21-30)             4 (25%)     2 (25%)    2 (25%) 

    Very severe (31-40)              0 (0%)      0 (0%)     0 (0%) 
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According to questionnaires, more than half of the RLS patients [62,5%, 

(10/16)] had declared that the syndrome had a mild to moderate impact on their daily 

activities and mood. Overall however, the impact was higher in women than in men 

(Daily activity: 12,5% of men and 50% of women had moderate impact. Mood: 12,5% 

of men and 25% of women had severe impact). By and large, quality of sleep was poor 

(>5) (87,5% of RLS patients). However, women seemed to face poorer quality of sleep 

than men [75% (6/8) in total in men versus 100% (8/8) in total in women, female-to-

male ratio= 1,3:1]. In other words, only 2/8 male and 0/8 female patients had a good 

quality of sleep. By using independent sample t test, we tested the difference of quality 

of sleep between the two genders. Quality of sleep of RLS men was significantly better 

than RLS women (men: 6,88±1,8 / women:10,25±3,68 ,P<0,05.)(Graph 6). Daytime 

sleepiness was ‘’normal’’ (<10) for both men and women (68,75% in general) but the 

worry of a possible fall was higher in women than in men (men: 75% with low worry/ 

women: 62,5% with medium worry). In this field, it is important to mention that we 

didn’t achieve a significant correlation neither between RLS severity and impact on 

daily activities/mood nor between RLS severity and the patients’ quality of 

sleep/daytime sleepiness and worry of fall. 

Regarding fatigue levels, 50% (4/8) of men and 87,5% (7/8) of women 

experienced fatigue during the day. After the use of the Spearman correlation, a 

statistically significant correlation was proved between fatigue and RLS severity. 

Patients with higher degrees of severity tended to have higher FSS scores (r= 0,599, 

P=0,014<0,05). However, differences between men and women in fatigue level after 

independent sample t testing, weren’t significant (P>0,05). Table 10 shows the impact 

of RLS on daily activities, mood, fatigue, quality of sleep, daytime sleepiness and worry 

of fall. 

Concerning the QoL, we calculated the Physical Health score, Mental Health 

score and the Total SF36 score. All of them were >50 in almost 2/3 of RLS patients 

[62,5%(10/16), 68,75% (11/16) and 68,75%(11/16) correspondingly]. Consequently, 

we tested the correlation between severity and the patients’ physical health, mental 

health or general state of health. No significant results were achieved, after the 

Spearman correlation. Also, by using independent sample t tests, we tested the 

difference of these 3 scores between men and women. No significant results were 

found, either. Table 11 presents the average ± standard deviation (STD) of each QoL 

parameter, Physical/Mental Component and Total SF-36 Score. 
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Table 10  
Impact of RLS in Daily Activities, Mood, Fatigue, Daytime Sleepiness and Worry of Fall 

    

Impact (negative) in daily activities Number (%) of patients 
(total=16) 

Male 
(total=8) 

Female 
(total=8) 

    No impact              6 (37,5%)  5 (62,5%)  1 (12,5%) 

    Mild             5 (31,25%)    2 (25%)  3 (37,5%) 

    Moderate             5 (31,25%)  1 (12,5%)    4 (50%) 

    Severe                 0 (0%)     0 (0%)     0 (0%) 

    Very severe                 0 (0%)     0 (0%)     0 (0%) 

    

Impact (negative) in mood    

    No impact              3 (18,75%)    2 (25%)  1 (12,5%) 

    Mild              5 (31,25%)  3 (37,5%)    2 (25%) 

    Moderate              5 (31,25%)    2 (25%)  3 (37,5%) 

    Severe              3 (18,75%)  1 (12,5%)    2 (25%) 

    Very severe                  0 (0%)     0 (0%)     0 (0%) 

    

Fatigue level (FSS)    

    No fatigue (<4)              5 (31,25%)    4 (50%)  1 (12,5%) 

    Fatigue  (>4)            11 (68,75%)    4 (50%)  7 (87,5%) 

    

Level of daytime sleepiness (ESS)    

    <10            11 (68,75%)  5 (62,5%)    6 (75%) 

    ≥10              5 (31,25%)  3 (37,5%)    2 (25%) 

    

Quality of sleep (PSQI)    

     ≤5                2 (12,5%)  2 (25%)     0 (0%) 

     >5            14 (87,5%)  6 (75%)   8 (100%) 

    

Worry of probability of fall (FES-I SF)    

    Low (7-8)              9 (56,25%)   6 (75%)  3 (37,5%) 

    Medium (9-13)              7 (43,75%)   2 (25%)  5 (62,5%) 

    High (14-28)                  0 (0%)    0 (0%)     0 (0%) 

        

 

 

 

 

 

 

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 01:49:20 EEST - 3.138.69.146



47 

 

 

Table 11 
Evaluation of Quality of Life: SF-36 Short Form Parameters 

 

 

1. 
SF-36 Physical 

Function 
(average ± STD) 

70,3±22,4 5. 
SF-36 Vitality 

(average ± STD) 
55,9±23,8 

SF-36 Physical 
Health 

Component  
(average ± STD) 

55,8±22,5 

2. 
SF-36 Role 
Function 

(average ± STD) 
42,2±36,2 6. 

SF-36 Social 
Functioning 

(average ± STD) 
71,3±31,1 

SF-36 Mental 
Health 

Component  
(average ± STD) 

60,9±20,8 

3. 
SF-36 Body Pain 
(average ± STD) 

56,1±34 7. 
SF-36 Role 
Emotional 

(average ± STD) 
56,2±39,9 

SF-36 Total 
(average ± STD) 

59,1±21,2 
4. 

SF-36 General 
Health     

(average ± STD) 
54,9±24,3 8. 

SF-36 Mental 
Health     

(average ± STD) 
66,5±19,9 
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Discussion 

Our study was one of the few reports on RLS prevalence in general population 

and the first one that investigates the prevalence of RLS in primary care patients with 

chronic diseases. The estimated prevalence rate was 5,33% falling within RLS 

prevalence range in Greece and in Europe [5, 6]. 

As it is commonly known, prevalence of RLS increases with age. It is more 

prevalent among the young adult population (compared to adolescents) and decreases 

in the advanced elderly [5, 78]. Our findings suggest that age has a moderate effect on 

RLS occurrence with RLS prevalence increasing from the 28-37 age group to the 58-

67 age group and then decreasing for the 68-77 age group for men and 78-87 age group 

for women. Nonetheless, these results weren’t statistically significant after the 

calculation of P value.   Also, no statistically significant results were found between 

age and RLS severity. In 2018, Japaridze G. et al. had already written about a clear 

female predominance for RLS and in 2019 Holzknecht E. et al. had shown a possible 

gender difference in phenotypic presentation of RLS [79, 80]. However, our findings 

failed to produce such a result. Prevalence among men and women was almost the same 

(M: 5,29% / F: 5,36%) and statistical analyses of correlation between gender and RLS 

as well as differences between male and female in RLS occurrence didn’t reach a 

significant goal. Similarly, no statistically significant differences in RLS severity were 

found between men and women. These results were attained probably because of the 

small size of the sample (n=16) recruited for our study. 

When it comes to increased weight and BMI in our RLS patients, a study of Gao 

X. et al. (2009) and Sabri O. et al. (2019) supported that RLS patients were reported to 

have higher BMI values [81, 82]. It is of note this may occur due to changes in iron and 

ferritin that result from obesity as well as the changes it causes to the body. However, 

there are conflicting results regarding the association between iron deficiency and 

obesity, with some studies supporting a significant effect and others not [82, 83, 84, 

85]. 

It is already known that individuals with varius chronic medical conditions such 

as cardiovascular diseases, hypertension and multiple sclerosis have higher risk of RLS 

[86]. Moreover, RLS patients had significantly more medical comorbidities such as 

diabetes, obstructive sleep apnea, and depression [20, 86]. According to this, we found 

that half of the RLS patients had a metabolic disorder or a cardiovascular disease and 
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about 1/3 of them has an increased age-adjusted CCI (from 2 to 5). Nevertheless, our 

results were not strong enough statistically to support such a conclusion. 

Negative impact of RLS on daily activities, mood, daytime sleepiness and 

fatigue have been proved through many recent studies [87, 88, 89, 90]. The increased 

level of reduced concentration, anxiety, sleep disturbances and tiredness can cause 

chronic sleeplessness which can lead to daytime dysfunction, depression and suicidal 

thoughts. In this study, more than half of the patients had a negative impact on daily 

activities and mood and almost half of them had a medium worry of fall. Previous 

studies had already proved [13, 14, 17], that RLS deteriorates the quality of life and 

sleep. Our results revealed a poor quality of sleep (>5) in the majority of the RLS 

patients (87,5%) but a moderate to good quality of life (>50) in almost 2/3 of them.  

Nevertheless, due to the fact that only the RLS group underwent the interview part of 

the study, we weren’t able to test the impact of RLS on quality of life and sleep. Severity 

wasn’t proved to play a significant role in deteriorating the quality of life and sleep, but 

men were proved to have a significantly better quality of sleep than women. 

Contrary to recent studies, the level of daytime sleepiness in the majority of 

RLS patients was ‘’normal’’ (<10) and only 1/3 of the patients had experienced sleep 

disturbances [91, 92]. However, no significant results were found. On the other hand, 

RLS severity seemed to have a significant impact on the individuals’ experience of 

fatigue with higher levels of fatigue occuring in more severe situations (fatigue 

differences between men and women weren’t significant). Regarding this, Allen P. et 

al. (2014) had mentioned that resultant fatigue (due to loss of sleep or exhausting 

restlessness in the evening) is common and clinically important in RLS patients [92]. 

Despite that, no significant results were obtained with regards to the relationship 

between RLS and injuries or worry of a possible fall that may occur due to the resultant 

fatigue. 

With regard to fatigue, we observed that 54,5% (6/11) of fatigue RLS patients 

had ‘’0’’ age-adjusted CCI and 36,4% (4/11) had ‘’2’’ and above. Furthermore, 45,5% 

(5/11) were examined due to cardiovascular/musculoskeletal cause or trauma and 

63,6% (7/11), 54,5% (6/11) and 45,5% (5/11) had metabolic, cardiovascular and 

orthopaedic problems correspondingly in their medical history. Handgrip in the RLS 

group proved to be statistically stronger in ‘’non fatigue’’ than in ‘’fatigue’’ patients. 

However, further analyses between fatigue and age-adjusted CCI, reason of admission, 

medical history or handgrip didn’t prove any significant correlation. 
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It is a well- known fact that exercise is a non-pharmacological treatment of RLS 

which improves symptoms and patients’ quality of life [93, 94]. This indicates that 

exercise may reverse the changes that RLS causes in muscle cells. The strength of 

handgrip widely recommended a central marker for the onset of sarcopenia. Weak 

handgrip tends to be associated with functional limitations and it is a powerful predictor 

of future disability, physical health problems, cognitive decline and mortality. There is 

evidence showing that low muscle strength among school-aged youth is associated with 

cardiovascular and metabolic risk factors [95]. A systematic review of de la Motte SJ 

et al. (2017) indicated that several measures of muscular endurance and muscular 

strength are moderately or strongly associated with increased risk of musculoskeletal 

injuries [96]. 

Thus, the circumferences of femur and forearm and the value of handgrip, were 

measured for further analyses. We tried to predict a relationship between RLS 

occurrence/severity and muscle status in order to indicate the necessity of physical 

activity and exercise in RLS cases, but we didn’t find any significant one. A better 

musculoskeletal system means less injuries, therefore less orthopaedic conditions and 

surgical procedures. Handgrip in the RLS group proved to be statistically higher in men 

than in women. However, we weren’t able to test any possible impact of RLS in muscle 

mass and strength due to the fact that we didn’t carry out measurements on the whole 

sample (RLS or not). Maybe functional tests and DEXA would also be absolutely 

necessary and ideal for such an investigation. 

Despite the uniqueness of our study along with the well-designed methodology 

and skilled staff, a number of limitations seemed to exist. Due to the nature of the 

interview methodology, a complete blinding research was not possible. This could have 

costituted a source of bias, despite the fact that participation was randomized. Even 

though the sample of our study was equal for men and women (n=8M + 8F), the small 

number (n=16) of RLS patients meant it was not enough to draw statistically significant 

conclusions. Lastly, the fact that the dynamometer was set on the second handle 

position for all patients may have been another inhibiting factor for ‘’handgrip’’ results; 

meaning that women with small palms or men with very large palms may have been 

unable to produce max strength. 

Finally, owing to the fact that questionnaires and measurements were conducted 

only on RLS patients, we couldn’t make comparisons of the impact on daily activities, 
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mood, fatigue level, quality of life/sleep, daytime sleepiness and probability of fall 

between RLS and non-RLS patients. 

Conclusions 

This cross sectional observational study took place in order to add some extra 

knowledge in the field of the Restless Legs Syndrome in patients with comorbidities. 

The calculated prevalence (5, 33%) was neither higher nor lower than that of the general 

population. Statistical analyses didn’t prove any significant relationship between RLS 

and probability of injury/wound/fall and between RLS severity and muscle strength. 

  On the other hand, patients with more severe RLS have been proved to have a 

significantly higher fatigue level and RLS women tended to have significantly poorer 

quality of sleep than RLS men. However, analyses between RLS severity and quality 

of life/sleep didn’t produce similarly compelling results, as we had hoped for. 

Further research is required in order to show whether there is an impact of RLS 

on patients’ everyday life, psychology, musculoskeletal status and sleep. With further 

knowledge and more awareness, RLS patients will have a better quality of life/sleep 

and fitness, leading to communities having to face lower financial costs during RLS 

management. 
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Appendix 2: Consent Form 
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Appendix 3: Standard Criteria of the International RLS Study Group 

(IRLSSG)
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Appendix 4: Restless Legs Syndrome Reassessment
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Appendix 5: International Restless Legs Rating Scale (IRLSRS) 
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Appendix 6: Fatigue Severity Scale (FSS)
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Appendix 7: Pittsburg Sleep Quality Index (PSQI) 
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Appendix 8: Epworth Sleepiness Scale (ESS) 
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Appendix 9: Falls Efficacy Scale-International Short form (FES-I SF) 
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Appendix 10: International Physical Activity Questionnaire Short 

form (IPAQ-SF) 
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Appendix 11: Short Form-36 Quality of Life Questionnaire (SF-36) 
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