UNIVERSITY OF THESSALY

Department of Physical Education and Sport Science

Master Program

«EXERCISE & HEALTH»

TITLE

"PREVALENCE OF RESTLESS LEGS SYNDROME IN PATIENTS WITH CHRONIC

DISEASES: MUSCLE STATUS AND PROBABILITY OF INJURY OR FALL."

by

Msc Student: Lytras Dimitrios, MD

Resident Doctor, Orthopaedic Clinic, University General Hospital of
Alexandroupolis, Alexandroupolis, Greece

Supervisory Team:
Karatzaferi Christina, PhD, Associate Professor, Department of Physical Education
& Sport Science, University of Thessaly, Trikala, Greece
Sakkas Georgios, PhD, Assistant Professor, Department of Physical Education &
Sport Science, University of Thessaly , Trikala , Greece
Stefanidis loannis, MD, PhD, Professor in Medicine, School of Medicine, University
of Thessaly, Larissa, Greece

A Master Thesis submitted to the Teaching Staff for the partial fulfillment of the
obligations in order to obtain the postgraduate title of Master Program «Exercise
&Health » of Department of Physical Education and Sport Science of University of
Thessaly

DATE
09/03/2020

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



© 09/03/2020
Lytras Dimitrios

ALL RIGHTS RESERVED

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



Acknowledgments

This thesis would not have been possible without the help and support of many
individuals.

First and foremost, 1 am indebted to all the professors of the Master Program
«EXERCISE AND HEALTH» of the Department of Physical Education and Sports
Science of the University of Thessaly, located in Trikala, who implemented their
teaching strategies zealously.

| would also like to pay my special regards to my two supervisors, the associate
professor Mrs. Karatzaferi Christina and the assistant professor Mr. Sakkas Georgios.
They selflessly advised, guided, helped and supported me to the fullest during the
writing of my master’s thesis. Sacrificing their personal time, they answered my
questions and oversaw my development. Their directness and unaffected smile, which
accompanied each of our meetings, played a key role in the effective writing of this
postgraduate thesis.

Moreover, | would never fail to express my deepest gratitude to all my teachers and
professors, from my early years as a student throughout university, who taught, inspired
and guided me properly.

I would also like to acknowledge the neurologist Mrs. Patramani Gianna for her
contribution to the introductory explanation of Restless Legs Syndrome and also to all
the patients who took part in this study.

My special thanks are extended to all the medical and nursing staff of the Primary
Health Center of Mouzaki for their patience and impeccable cooperation during the
course of this study.

Lastly, | would like to thank my parents Giorgo and Dimitra Lytra and my sister
Georgia for their unwavering moral and material support over the years. They always
stand by me, assisting in their own way for the achievement of my every goal.
Furthermore, | would like to thank my uncle and aunt, Gaki Vasileio and Goukou
Charikleia, for the warm hospitality in Trikala during the courses of the master program.

A special thanks to my best friends for the support they provide me with.

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



To my grandparents

and my family.

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



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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Mepiinym

Ewoaywynp To ocOvopopo ovicvywv modwwv (ZAID) omotedel pio kown ypodvia
VEVPOAOYIKN OloONTIKO-KIVITIKT dtotapoyn Kot dtaTapayn Vvov, 1 omoia opiletal ¢
N oKatopdyn T enbopio TV acBEVOV Vo KOLVOOV TO KAT® GKPO TOVS KOl CTOVIOTEPQL
10 Gve, TPoEPYOUEVN amd ol ducapeotn oicOnon oto kdt® N Gveo akpo. O
EMMOAAGUOC TOV GLVOPOUOVL TOIKIAAEL kot €Eaptdtar omd Tov TANBLoUO 7oV
peAetdrol. Zmmv EAAGOa vroroyiletan yopm oto 3,9%. v npotofadia gpoviida
vyelag Tapatnpeitar LYNAO TOGOGTO OSLAYVOCTOV TEPIMTMOGEDY. MEYPL ofjuepa, Oev
VILAPYOVV OPKETA PIPALOYPaELKE dedOUEVA TTOV VO EKTIHOVV TNV EKTTOON TNG HLIKNG
duvaung kot tov kivouvo ntmcemv o€ dropa pe ZAIL Tkomdg Aotdv ™ mapoHoog
peAétng, elvar va e€etaotel omn TpTOPAda @povida vyeiag,  cuxvoTTA ELPAVIONS
tov ZAII og acBeveic pe ypovia voonpato Kot vo diepeuvndet n vmoapén toyodv oyEong
HETOED TOV GLVOPOLOL KOl TNG EMPPENELNG Y10 KAK®OOT, Tpavue 1 ttoor. Emmiéov,
va amodetytel N vapén oxéong oavapesa otn cofapdTTa TOV GLVIPOLOL Kol TNV
poikn dvvaun 1 atpopio TV Ave Kot KATO AKp®V.

Mef@odoioyia 300 acBeveic (Mikiog 18-90 etwv, 151A/1490) pe tovidyiotov éva
xpOvio voonua, ot omoiot mpoonAbav oto Kévipo Yysiog Movlaxiov yia
oLVTAYOYPAPN oM PUPUAK®V 1) KAMVIKY eE€Toom EAaPay LEPOC GE QVTY TNV GLYYPOVIKN
peAétn mapoatipnong. H didyvmon tov cuvdpopov Eytve pe Baon to TpdTLIO KPLThplo
g deBvoig opdadag yia to LAIL 1 cuvéyela, ot acheveic TOL dYVAOCTNKAV E TO
GUVOPOLO GULUTANPOGOV o, oelpd amd  gpotnuatordywn. Kataypdenkov to
COUOTOUETPIKA  YOPAKTNPIOTIKO TOV KAOE GULUUETEXOVTO KOL VTOAOYioTNKAV 1
avaroyio péonc-toyiov kat o dgiktng cvvvoonpotrac (Charlson Comorbidity Index)
v Tov kobéva EexmploTd.

Amoteléopara O GLVOMKOG EMMOAAGHOG TOL GLVOpPOHoL Ppébnke 5,33%. Hrav
nepimov 1810¢ (ympic oTATIOTIKG GMUOVTIKY d10popd) UeTAED avOpOV Kol YOVOIK®OV,
eV ePPAvICe To VYNAOTEPO TOGOGTO GTNV NAIKLOKT opdda twv 48-67 etdv (9,25%).
Ytoug oaoBevelg pe ZAIL, otr petafolikéc Owtapoyés Kol TO VOSHUOTO TOV
KopOLyYELOKOD GUGTHLOTOC TOV TO TTLO GLYVO ATOUIKO W0TPIKd 1oTtopikd. EmmAéov, ot
vopeg eLPaVICaY o GLYVE GUUTTOUATO TOV GLVOPOLOV GE GUYKPLIOT] LE TIG YUVOIKES.
62,5% tov acbevav dNAmvav Mo TPOC UETPLO EMIOPACT] OTIS KAOMUEPIVEG TOVC
dpactnprotnTeg Ko v odbeon. H nuepnota vavniio rav yapunin (<10) kot ywo to

dvo eVAa (cuvolikd oto 68,75%) aAld ot yuvaikeg glyav peyoldTepn avnovyio yio
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evogyouevn mroon (avopes: 75% upe yaunin avnovyia/ yovoikec: 62,5% pe pétpia
avnovyia). H rodtnto {ong fitav >50 nepinov ota 2/3 tov acbevov ue ZAIL Qotdco
KOO GTOTIOTIKA GNUOVTIKY 6uoyETion 1 dtapopd dev Ppédnke petalh tov ZAIT ko
TOV TOPOTAVE SEGOUEVOV. ZVYKPITIKG LE TIG VOPLES TOL YEVIKOD TANBLoHOD Yo TV
dvvaun opayuov, n opdoa tov LAII tapovsiace acbevéotepeg THES, WGTOGO OVTE £6M
vinpée kamow onuavtiky oyxéon petald pvikng palac/dbvoung kot mAkiog M
coPapdmrag Tov cuvopoUov. Tehkd, To PHOVE GTATIGTIKO CUOVTIKG OTOTEAEGLOTO
OV amOdElYTNKOY NMTOV 1 GLOYETION HETaED TG KOMWOoNG Kot GoPapdtntag Tov
oLVOPOLOL KOl 1 O0POPA MG TPOG TNV TOLOTNTA TOV VIVOL UETAED avOpOV Kot
yovakov. Ilepiocodtepor and tovg pioovg oobeveic pe XZAIT (68,75%) omilmooav
KOVpOaoUEVOL KoTa T dtapketa g pépag kKot 100% tov yovarkav pe AT elyov gtoym
TOLOTNTO VITVOV. LYETKE pe avtd, ol acbeveig pe mo coPfapd cvvdpopo Etevay va
EYovv LYNAOTEPO GKOP 6TO0 epMTNHATOAdYI0 KOTtwong (Fatigue Severity Scale/FSS)
Kot o1 yvvaikes pe ZAIT Erewvav va £xovv eToydtepn modtnta {ong omd ToVg dvoped.
2vunepacuara O mopatnpovpevog emmoracpuos tov XAIl oe acBeveic pe ypovieg
nafncelg NTav PEGa 6Ta OPLOL TOL 1oYHLOLV Yo TOV YEVIKO TANBVoUO. Ol GTOTIOTIKEG
AVOADGELS OV KATAPEPAV VO OTOJEIEOVY KAVEVA GTOTIGTIKA CNUAVTIKO OTOTEAEGLA
petald tov XAIl kor g mBavotnTog Yo kKdKoon/tpadpa/rtdon 1 peta&d g
o0BapdTNTAG TOL GLVOPOUOV KoL THG UVTKNG KOTAGTOOTG TOV AVO Kol KATMO AKPOV/NG
modtrtog {ong/tng modtrog Tov VIvov. QoT0C0, VYNAOTEPH TOGOGTH KOTMONG
eavnke vo oxetiCovtol pe mo coPapég TEPUMTAOCELS KOl Ol YUVOIKEG OMOdElYTNKE VL
&xovv etayoTepn mowdtnta Cmng omd tovg dvopes. H pedlén amoxdAvoye younid
100600TA evnuépwong (2%), ueta&d tov 300 GLUUETEXOVI®V, GYETIKA LE TO GVVOPOLO.
EmPairetor Aowmdv mepoutépm Epeuva MOTE VO KATAPEPOLLE VO OIEPEVLVI|GOVLE TNV
enintoon tov ZAIl oty kednuepvn {on, TV Yyouyoroyia, TO HVOCKEAETIKO GUGTN LA

Kot TOV VTTVO.
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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 wunpleasant 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

This urge to move or this unpleasant sensations begin or
worsen during periods of rest or inactivity such as lying or
sitting.

YES NO

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

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].
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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 5" 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. CCl 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
(GEED)]

Patients who were
asked the Standard
Criteria of IRLSSG
(GEEDD)]

Non RLS group (at
least 1 NO in Standard
Criteria of IRLSSG)
(n=284)

RLS group (4 YES in
Standard Criteria of
IRLSSG) (n=16)

Assessment:
Questionairres,
Strenght etc.
(n=16)
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Table 4

Charlson Comorbidity Index Score Calculator

A.

Myocardial Infraction
Congestive Heart Failure
Peripheral Vascular Disease
Cerebrovascular Disease
Dementia

Chronic Obstructive Pulmonary
Disease

Connective Tissue Disease
Peptic Ulcer Disease

Mild Liver Disease

Diabetes

N2

+1 point for each one

1. Condition

B.

Hemiplegia

Mod-Severe Renal Disease
Diabetes with Organ Damage
Any Tumor (within 5 last years)
Lyphoma

Leukemia

N2

+2 points for each one

C.

Mod-Severe Liver Disease

2

+3 points for each one

D.
Metastatic Solid Tumor
AIDS

N

+6 points for each one

Il. Age by Decade
0-49yo 50-59y0 60-69y0 70-79y0 80-89yo 90-99yo +100yo
N2 J J J J J
+0 point +1 point +2 points +3 points +4 points +5 points +6 points
Total CCl Score

Age Unadjusted Total CCl Score = Total Points from Condition List(l)
Age Adjusted Total CCl Score = Total Points from Condition List(l) + Total Points from Age by Decade List(Il)
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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].The 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 | 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’ general 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

20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75+

Left(kg)
47.4 (38.8-56.1)

50.0 (41.1-58.9)
49.2 (40.4-57.9)
51.6 (44.0-59.3)
49.8 (42.5-57.1)
48.7 (40.3-57.2)
45.2 (39.4-51.1)
41.0 (33.7-48.4)
38.7 (33.4-44.0)
38.2 (32.0-44.4)
36.2 (30.3-42.1)
29.8 (24.8-34.7)

Right(kg)
53.3 (45.2-61.5)
53.9 (44.3-63.6)
52.8 (44.1-61.5)
53.3 (44.0-62.6)
54.1 (47.1-61.2)
50.4 (42.5-58.3)
50.6 (44.2-56.9)
44.1 (36.7-51.4)
41.7 (36.8-46.7)
41.7 (35.4-47.9)
38.2 (32.0-44.5)
28.0 (12.7-31.0)

Left(kg)
27.9 (23.1-32.6)
30.8 (27.2-34.5)
31.8 (29.0-34.4)
30.2 (25.8-34.5)
29.3 (24.5-34.0)
30.8 (25.8-35.7)
28.8 (24.0-33.5)
27.2 (24.6-29.5)
23.0 (18.6-27.3)
22.9 (19.6-26.2)
22.5 (19.1-25.8)
16.4 (14.7-18.1)

Right(kg)
30.6 (26.7-34.4)
33.8 (29.5-38.1)
33.8 (28.9-38.6)
33.2 (28.6-37.8)
32.8 (28.0-37.6)
33.9 (28.9-39.0)
30.9 (26.7-35.2)
29.9 (26.4-33.6)
25.9 (22.2-29.6)
25.6 (22.5-28.8)
24.2 (20.7-27.8)
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 (eta®= 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 [y? (1) = 0,001, P>0, 05]. Similarly, no significant
correlation between reason of admission and RLS occurrence [x%(4)=4,675 , P>0,05]
and no significant difference in reason of admission between different levels of RLS
severity [X?(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.

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



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

CCl 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
BMl(average), kg/m? 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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Graph 1.
Reason of Admission

Others (n=3);
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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 CCIl 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 (y? (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.

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 25,349,5 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 Male Female
(total=16) (total=8) (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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Gragh 2
Handgrip values: males with RLS vs general population
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Graph 4
Handgrip differences in each hand: men vs women
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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 activitiessmood 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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Graph 6
Quality of Sleep: men vs women
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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 Male Female
(total=16) (total=8) (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%)
210 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-1 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%)
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Table 11

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

SF-36 Physical

3 itali SF-36 Physical
1. Function 70,3+22,4 SF-36 Vitality 55,9+23,8 Health
. (average * STD) ea 558422 5
(average + STD) Component 22,022¢,9
(average + STD)
SF-36 Role SF-36 Social
2. Function 42,2136,2 Functioning 71,31+31,1
(average * STD) (average * STD) SF-36 Mental
Health 60,9+20,8
SF-36 Role Component
F-36 B Pail average * STD
3. ?avi fa "edf s;g)' 56,134 Emotional 56,2:30,0 | (0Verag )
ge = (average * STD)
SF-36 General SF-36 Mental SF-36 Total 59 1+21.2
4, Health 54,9+24,3 Health 66,5+19,9 (average * STD) ==
(average + STD) (average * STD)
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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. etal. (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 CCl 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

Aitnon Zuvaiveonc Aokipalousvou og Epsuvnriki Epyagia

TitAho¢ Epyaciag: O eTTTTOAACHOC TOU CUVOPOHOU aviTUXWVY TTODIWV TF
agBeveic Ye xpdvia voouaTa.

1. ZKOTOC TNC EPEUVNTIKNC EPYATIAC

ZKOTTOC OQUTAC TNG EPEUVNTIKAG EpyOoiac eival va  £EeTaoTel N
CUXVOTNTA EUPAVIONS TOU CuvOpdpou avhouxwv Trodiwyv (ZAlM) oe
0oBeveic e XPOVIA VOO UATA KOBWC KAl N ETTIPPON TOU OTNV auénon
TNC CUXVOTNTAC TITWOEWV TWV AvBpWTTWY TTou TTAoXouv atrd auTo.
Etiong YeAeTdTOl N ETTITTTWGN TOU CUVOPOUOU OTNV HUIKA dUvVAUn Twy
avw dKpwv.

To oUvOpONO avAoUXWY TTOdIWYV £ival MIG KIVATIKA diaTtapaxh n otoia
XOPAKTNPIZETAl atTd TNV OKATAVIKNTN £TTIBUMIA Twv AoBeVWV va KIVOUV
KUpiwg Ta KATw dKpa Toug, 10IaiTepa KATd Tn OIAPKEId WPWV
fekoUpaonc kal akivnoiag. ATavtdtal oto 3-10% TOU  YEeVIKOU
TTANBUCOMOU Kal BlakpiveTal o€ TTPWTOTTABEC Kal deuTepoTTabég, otav
TTAPOUCIAZETAI OTA TTACITIA AAAWY ACBEVEIWV.

2. AladIKaoia JETPROEWV

ApXIKG 6Aol 6001 Ba AARETE HEPOC OTNV MEAETN O ATTAVTHCOETE OE JId
oEIpd EPWTNOEWY TTOU Ba ag@opolv TO ATOMIKG Kdl OIKOYEVEIOKG Tag
IOTORIKO, TNV TTOIOTNTA TOU UTTVOU OO¢, TNV EUQAVION CUNTITWHATWY
TTOU oQeilovTal OTO CUVOPOMO AUTO, Tn CoRapoTNTA TNC KATACTAONG
CO¢ KOl TNV ETPPETTEID Of atuxnuarta. ETrema o 6AOUC TOUG
CUMMETEXOVTEC Ba XPEIAOTE VA JETPHOOUME Ke NedoUpa TNV TTEPIPEPEIT
TOU TTAXN KAl TOU PNnEoU Kal Tnv dUvapn Xelpawiag Pe duvapoueTpo
XEIPGC. AKOUa Ba odg {nTnoci va pag eTTPEWETE va GUAAEEoue 10ml
QipaToC (I KOUTOAIG TNS GOoUTTaC) Yid va avaAucouue 1o DNA cac.
TéNhog G600l atrd €0d¢ emMBUPOUY va AdPouv HEPOC Ot MId METPNON
OCTIKAC TTUKVOTNTAC B0 CUVEVVONBEITE PE TOUC GUUMETEXOVTEC IGTPOUC.
OAec o1 petpAoeic yivovTal dwpedv Kal dev 8a empapuvBeite Kavéva
£€000. H ouppeToxn oag eival eBeAOVTIKA.

3. Kivduvol Kal evoxAnoeic
@a TTPAYHATOTTOINBE £€VaC KAIVIKOC EAEyXOC O OTTOIOC Ba CUUTTECE! e
TNV NUépa TTou TTpocnABATe yia TNV eféTacn oa¢ oUTWC WOTE vad
OTTOPEUXOEi OTTATAAN TOU TTOAUTIMOU Xpdvou oag. OAeg o1 HETPACEIG
KaBwc eTTiong Kal N AYn dipgartog (epdoov eTBUNEiTE) Ba yivouv até
EUTTEIPO TTPOCWTTIKO £TOI WOTE VO EAQXICTOTTOINCOUE KATTOIOV Kivduvo
TPaUHaTiopoU. H 6An diadikacia gival avaipakTn Kal Xwpic Tévo.

4. MpoodoKWUEVEC WPEAEIEC
Méow TNE HEAETNCS Ba DIayvwWoBoUV TTEPITITWOEIC ACBEVWY , Ol OTTOIOI
Oe yvwpilav OTI ETTacXav atrd 10 gUvOpopo avhAouxwy TTodiwy. Me Tnv
KAaTAAANAN KaBodriynon Kal Bepatreia Ba BeATIWoOUV TNV TTOIOTNTA TOU
UtTTvou Toug. ETTiong péow TN MEAETNG TNC OUXVOTNTAC E£MPAVIONG
TITWOEWV KABWC Kal Tng MUIKAS dUvapng Twv dvw dKpwy Toug
MTTOpOUV  vd  yivouv  TPOTTOTTOICEIC TWV  KABNMUEPIVWY  TOUC
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dpacTnpIoTATWY Kal va dnuioupynBoulv TpwTtdkoAAa doknong TTou Ba
BeATILLGOUY TNV TTOIOTNTA ThE (WA TOUG.

5. Anuooituon dedouivwV — ATTOTEAEOUATWV
H cuppeToxh 0a¢ oTnv épeuva CUVETTAYETAI TN CUYKATABECH Ccag aTn
OnuUogicuon Twv DJedoMEVWYV KAl TWV ATTOTEAECHATWY NG, HE
TpoUTTé0s0on OTI 01 TTANpo@opiec cival avwvupeg kar ds  Ba
ATTOKOAU@BOUV Ta OVOUATA OTTOIOUSHTTOTE ATTO TOUC CUMMETEXOVTEC. Td
Oedopéva TTOU Ba CUYKEVTPWEOOUV Bd KwJIIKOTTOINBoUV HE apIBuo,
OUTOC WOTE TO OVOUATETTWVUHG oac Ot Ba @aiveTal TTouBevd.

6. MAnpogopisg
OT1roI0dATTOTE  £pWTNCON  YUPW OO TO  OKOTTO, Tov  TPOTIO
TTPAYHATOTTOINGNS TNE EPYATIOC I TOV UTTOAOYICHO TWV QTTOTEAECUATWY
Mn dioTdoeTe va TNV JIATUTTWOETE. Av £XETE KATTOIEC ap@IBoAieg,
{nTAoTE pag va oag dwooupe TTPoobeTeg £EnyAocelg. MTTopeite va
ETTIKOIVWVACETE JE TOV K. 2AKKA atTé To MMaveTmoTAHIO @e0caliag oTo
2431-500-911.

7. EAgubepia ouvaiveong
ZUMMETEXW  oTnv  gpyaocia  eBeAovtika.  Eipai
eAEVBEPOC va PNV cuvalvéow 1 Kal va dlakoww Tn
ouppetoxny pou Otrote emBuuw. H mBav pou
dpvnon otnVv HEAETN Oev Ba aAAAel TV TTOIOTNTA TNG
£CETAONC JOU OUTE TNV Bepartreia TTou Ba AdBw.

AidBaca To EVTUTTO QUTO Kal Katavow TIC Oladikaoie¢ TTou Ba
EKTEAECW. 2UVAIVW VA CUHUHETEXW OTNV EPYATIA AUTORBOUAWG.

Huepopnvia: __/_/

OVONATETTWVUNO Kal QVONATETTWVULO Kal
UTTOYPAPH CUHLMETEXOVTOC UTTOYPA®I EPEUVNTH

OVOoUQTETTWVUHO Kal
UTTOYPO@N TTaPATNENTA
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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

Klipaka BaBpoidynonc tov cuvdpdpov avijocuywv moduwv (ZAI)
(IRLS rating scale for severity)

Hpspopnvia (npépa / pAvag / £tog)

Patient’s ID:

T nponyovpev) Epdopasda.....

1.Iloc Ba weprypagate GUVOAIKA TV EVOYAIGY) TOL VIOBUTE 6TU Ve GKpa (YEp1d) KOl TU KATO GKpa
(m661a) Gac L6YM TOV GLVIPOIOV UVIIGCVLY OV TOSLOV;

D 4 oAV évtovn D 3’ Evtown D 2 Métpw D 1'Hma D 0 Avomapky

2.I1oc Oa Teprypd@UTE GUVOMKA TNV GVAYKI) TOV EiyaTE Vo KIVII0EiTE LOYO TOV CUNATONATOV TOV
GUVEPOLOV AVIIGLY MOV TOSLDV;

D 4 TIod0 vtovn D 3’Evtow D 2 Métpwa D 1'Hmo D 0 Avbmapkm)

3.I16o1 GVaKOVQPLGT) VIDGATE, CUVOMKG, Al TIV EVOYANGI 6TA Gve dKpa (XEpLa) 1] Ta KATO GKpa
(méd1a) Gag LOYM TOV GLVEPOIOV GVI|CLY OV TOSMVY EMELST] Kivi|BT|KaTE;

D 4 Ka8orov D 3 Aiyq D 2 Métpwa D 1 Iajpy D Agv giyo ooprrOpaT
AVaKov Q161 UVOKOVPIeT AVAKOVQP1o1) 1| 6£00V TOV GLVOPOJLOV
TAMPY] OVEKOVPIGT]  GVI|GLYMV TOSLOV

4.116c0 £vtova 1jTav Ta TPOPANNATA TOV EIYUTE IE TOV VIIVO GUC AGYM TOV CONATONATOV TOV
GUVEPOJLOY AVI|GLY OV TOSLOV;

D 4 TIodv £vtovn D 3 'Evtown D 2 Métpwa D 1 Hma DO Avimapktn

5.I16c0 £vtovn 1jTav 1) KOVpdcon 1) 1] LAVIIAIG TOL VIODBUTE KOTA TN S13PKEId TIIC NUEPAS AOTH TOV
CUUTTOUATAV TOL GUVEPOIOV UVIIGLYOV TOSLAY;

D 4 TIoA0 £vtovn D 3'Evtow D 2 Métpw D 1 Hma DO Aviraprm

Tavemotiuo Oecoaiiag & IvoTitovto ZopatiKng ATGS06NG Kot ATOKATAGTUONG
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KAipaka BaBpoioynong tov cuvdpopov aviiovywv modwwv (ZAIT)
(IRLS rating scale for severity)

Hpepopnvia (nuépa / pivag/ étog)
/ /

Patient’s ID:

6.116c0 sopapd fTav GLVOMKAE TO GUHVSPOI0 AVI|GLYOV TOSLOV;

D 4 IToiv sopupd D 3 Zopapoé D 2 Métpro D 1 Hmo D 0 Avomapkro

7.11060 Guyvd VAOPEPATE U0 GUUATONATAE TOV GLVHPOJLOV AVI|GLYOY TOLAV;

D 4 TIod v cvyva D 3 Xoyva DZ Mepikéc Qopés Dl IleproTacioka DD IToté

(6-7 npépes/epdopada) (4-5 npépes/efoopada) (2-4 npépec/ePdopadae) (1 nuipe/spdopada)

8. Otav ciyare CUNATONATA TOV AVIGVY OV TOSLOV, TOG0 EvTova I|TAY KATA [1EG0 Gpo;

D 4 IToiv évrova D 3 Evtova D 2 Métpw D 1 ' Hma DO Avorapxra

(>8 dpeg ava 24epo) (3-8 dpzc ava 24mpo)  (1-3 Gpeg ava 24mpo) (<1 Gpa ava 240po)

9.11dc0 £vrovy) 1jTav, GUVOALKA, 1] EXIGPAGH] OV £i}UV TU CUPATANUTA TOV GLVIPOJLOV UVI|OLUYOY
MOBIOV GTIV IKAVOTITU 6UC VU EKTEAEITE KaBnuepivic dpusTnprléTTES, Y1d TUpddaiyna, va
AELTOVPYEITE TKOVOTTONTIKA GTO OIKOYEVELUKO, OIKIUKO, GYO0AKO 1] EpYacLaKo mepifdidov;

D 4 IToA0 £vrow D 3 'Evtown D 2 Métpw D 1'Hma D(} Avimaprry

10.ITéc60 £vroves ijTav o1 gpvNTIKES EMAPAGELC 6T S1G0£61) G6aC AOYM TOV CUPTTORATOV TOV
GLVOPOILOV TVI|OLYOV TOSLOY, Y10 TUPAGEIYINA, VA EICTE NEAUYYOMKOC/T], CTEVAYOPNRUEVOC/T],
Avmuévog/. avijeuyog/n 1) 0&vduvpog/n;

Dcil'[om évToveg D 3'Evtoveg D 2 Métpieg D 1'Hmeg D 0 Avbmapkreg

(B9}

Iovemotio Oscouhiog & IvoTitonTo ZoHoTIKIG ATOS00T|C Kol ATOKUTACTUGT|C
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ZAI-KAIMAKEX BAOMOAOTHZHE (RLS-6)

Huepopnvia (npépa / pivag / £rog)

Patient’s ID:

Iopokahobpe aTUVTIGTE OTIC EMONEVES EPOTIGEIS V1A TIC TEAEVTUIES T NUEPEC 1] VOKTES.

1. IIéoo suyapreTiuévol £i6Te pe ToV VAVO 6AS TIC 7 TEAELTUIES VOKTES;

Améivta svyapreTpnévoc/n AmérvTa dveapeoTpévoc)

Ll L2 s e s e L7 s [ o [ 10

2. IIéco cofapdafjtay Ta copntopata Tov ZAIL Tic TehevTaisg 7 nUEPES 6TIS MO KATO
AEPITTOGEIC:

e ‘Otav oug maipvel o vAVOS:

Xopig Gnﬁc’)ua‘ra ‘Hma IToA0¥ coPapa
1 2

(s [J¢ [Js [de [I7 [ds [Jo 10
e  Kota ) d1dpkara g voyTac:

Xopic copntOpaT "Hma IToiv cofapa
1 b 2

(s [ [Js [de [7 [Is [ 10
e  Ev avamoiesl kata 1) diapksia g nuépag (kabispivoc/n, Sarhopivog m):

Xopig GUﬁ(ﬁua‘l’d Hm IToiv cofapa
1 2

E a|:|4 L ]s [ Je [ 17 [Is8 [ ]9 10

o Otav dev Zekovpaleste KUTA T1) Sdpkera TS NuEPaAS, arhd KaTd T1) Sidpkewa dpastiypronijtov
(mepmaTpa, ETAYYELNATIKI] EPYAGLE, VOIKOKVPLO, YUYUYOTIKES SPAGTIPLOTITES):

Xapig GUﬁ(ﬁudﬂl Hma IToAv coBapa
1 2

L3 [Jse [ s [ Je [ J7 [ s [ o 10

3. IIéco kovpaopivogij Koynopévoeg ijeactay 611 dudpkeia Tic Npépag (peradd e opag mov
GIKAOVESTE TO TPOI KA NEYP1 va wate Yia vavo To Ppadv) g Terevtaisg 7 Npépec;

Ka06kov ITodv Aiyo apa moid

[ ] [ ]2 [ ]3 4 [ s [ Je¢ [ 17 [ s [ Jo [ ]

=
2

Iovemomio Osccuriog & IveTiTonTo TEUATIKIG ATOS0GTC Kol ATOKATAGTACS
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65

KAIMAKA ITPOXATOPIEMOY TOY BAOMOY EIITAEINQYXHYE (K.I1.B.E)

Epomon 1 IIow opa gpgavidovrar suvijfng ta suprtapata tov ZAIL v tepacpiv foopada;
Hapukoid cupTApOGTE £6G TV OPU, KUTA TNV omoia gpgavilovtal cuvijfaC To GUPTTONATA (TT.)

22:45)
L Jel |

Epatnen 2 Iloco sopupd suvii@me ijtav Ta suprtopata tov ZAIL v nepacpévi sfoopada;

[ 0 Ku6drov
L] 1 Hma
% 2 Métpw
] 3 Zofapa
4 ITodV cofapa

Epomen 3¢ 'Otav keBocastav 1j Sekovpaldcastay Ty mepacuévi) efdopdda 6to srastpa g
NUEPUS KATOV, Y10 TAPASEIYNT GTO CVTOKIVI|TO, GTO AEPOTAAVO, 6T0 BEaTpo 1| 6TV TIAEOpaGH), TOGO
ypriyopa petd epgaviCovrar suvjboc ta soprrapata tov TAIL

0 Metd ané ndpu mord Opu 1) ToTE

1 Metd amé moid opa (6ni. petd and xepinov pia Opa)

2 Metd ané apkeTi] ®@pa (81). peTd amd nepimov sl Opa)
3 Metd ané riym opa (). péoa o Aiya rewtd)

5 Apéonq 1} 6360V apécng

[TTTT]

Epomnen 3  Omowedijmote dpa KaBiocacstav 1) Cekovpaldcaostay Ty acpacpévi efdopasda, na
TAPASEIYLE GTO UVTOKIVI|TO, GTO UEPOTAGVO, 6TO OEUTPO, 1] GTIV TIAEOPAGI), TGGO YpI]yopu NETA
gpgavifovrav guvi|fme Ta cupntopate Tov ZAIL; IHepakais CHUEIOGTE TOV YPOVo IOV YPEIGLETAl Y10
VO EUPAVIGTOVY TA GUUTTOHATY. GE SIAPOPES YPOVIKES GTIVUEC THC HEPAC (apyd To IPwI, vOIPIS TO
ancéysopud, apyd To ATOYELid, TO fPdd TPIY Ame T Ajwl oT0100dToTE Pappudro yia To ZAII)

¢ Otav ke@dcuctay apyd To IPpOI (S1)A. TPV TO PEGPEPL) TU CUPATONATA GUS SUVI|OOC
Cexvovoavy.....

0 Metd améd napa mord @pa 1| ToTE
1 Metd amé mord Gpa (dni. petd anoé mepitov na opa)
2 Meta amé apkeTi] pa (S1)h. peTa amé mepimov JMGH Opa)
3 Meta amé Aiyn opa dni. péca 6 Aiya rentd)
4 Apéong 1) oyeéov apicmg
L] -9 Agv kafBopovva 0VTe Sekovpalopovva To TPOI TNV TEpUcpivy Efdopada

4
Movemotpo Bescoriog & Ivetitovto Zopatikig ATO600mC Kol ATOKOTAGTUGG
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KAIMAKA ITPOXAIOPIEMOY TOY BAOMOY EIITAEINQYHY (K.ILB.E)

Otav kaboécastav vopic To anéysopa (61i. 12:00 — 15:00) Ta svpnTOpATA GUS GUVI|O®G
CeKwvovoay...

0 Meta amd napa word opa 1| moTE

1 Meta ané molv @pa (dni. peta amé nepintov pia opa)

2 Meta amd apkeTi] Opa (81)A. peTd amd wepimov NG Opa)

3 Meta amd Aiyn opa (dnh pica og Aiyu hentd)

4 Apomc 1) 6YES0V apfcmg

-9 Agv kaBopovva ovTe Sekovpalopovva vorpic To amdysopa TV TEPUSHEVI] Efoopdda

Otav KaBoésustav apya to amdysopa (612. 15:00- 18:00) Ta SvpRTORUTA GUS SVVI|O MG
ZeKvovoay...

0 Meta amé napa woid opa 1| moté

1 Metd ané modiv Gpa (dni. petd amé nepinov pia opa)

2 Meta amd apkeTi] Opa (81)A. PTG 0né TEPITOL NG| DPa)

3 Metd amé Liyn Opa (d1)h. péoa 6 Aiya rentd)

4 Apomg 1) 61£50v apfcmg

-9 Agv kaBopovva ovTe Sekovpulopovva varpic To ambysopa TV TEPUGHEVI] Efdopdda

Otav kabopastav To Bpadv (netd nig 18:00 ko wpv mapete TV TPOTI| 6661 TOL PUPUIKOV
o 1o LAII), Ta suprTOpaTa g suvijfog CeKkvovsay...

0 Metd amé napa moid opa 1| moté

1 Metd amé modrv dpa (61i. petd amé nepinmov pia Opa)

2 Metd amd apken) Opa (8. peTd umé wepimov NG Opa)

3 Metd amé Liyn Opa (61 péca 6£ Aiya AenTd)

4 Apéomg 1] 6166V apicng

-9 Agv kaO@opovva ovTe SeKovpulopovva varpic To ambysopa TV TEPUSNEVI] Efdopdda

Institutional Repository -

Tavemomuo ®scourioc & Ivetitovto ZoNaTKS Anddoons Kot AToKaTtdeTooS
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68

Epotmypatoiéyio oyetikd pe v morotnta Lofg (RLS-QLI)

0dnyigc: To spompatoioyie avté Ba pag fonbjcs v Katavol|covps KElLOTEPU TIV ETIBPACT] OV £iYE TO
cuvdpopo avijovymv modiav (RLS) oy Conj oog péoa otov mepacpéve mjva (30 npuépeg). Ilupodio mov ta
CULUITONUTA ¢ug pmopei va petufdliovtal pe Tv mapodo Tov ypévov Kal pmopei va sival ye1poTEpa Tpv
amd 1) Oepansia mov hapfavete TOpa, epdg pog svoLLQEPEL pove 1) emidpacn mov gixe To RLS ot Lonj cog
KOTd TN S1dpksio Tov TEpUcuEvoL Mive. AvTo givanr mokv enpoavTikd . Hopokaiodpe amavriots oTig
ukGhovBeg epomiosig pe Baon Tig emdpdoeig Tov RLS povoe katd ) srapksio tov IEPAZTMENOY
MHNA (30 np£peg).

1. Kata moco amo@siyete TIg Ppudivig cuvavni|oelg pe Qikovg 1) cuyyeveic A0ym Tov RLS;

9 Agv eyt

5 Ka8oirov

4 Xg jukpo padpo

3 g pétpro padpo

2 Xg peyado Padpod
] 1 Evredog

2. Katd mo6o 1o RLS mepropilet Tov m010TIKG Ypovo Tov TEPVATE PE ATOpA TTOL BsMpEiTE
OLKOYEVELD GUC;

9 Asv 1oy021

5 Kaboiov

4 Xg jukpo padpo

3 Xg pétpro padpo

2 Xg peyaro pabpo
L[] 1 Evtedag

3. Katd w660 10 RLS 60g gpumodilel va KAvETE NaKpIva Tuliond Y1 va EMEKEQPTEITE Qllovg 1j
Guyyeveig (0mG pe agpomhavoe, TPEVO 1] CUTOKIVI|TO);

9 Agv 1oy0L

5 Kaboiov

4 Xg uKpo padpo

3 g pétpro pabpo

2 Xg peyaro padpo
[] 1 Evtehog

[ovemotuio Oscoarioc & Ivetitovto Zopatikic An66061S Kol ATOKUTAGTAGTC
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Epotmypotoiéyio oyeTikd pe v mototyra Lo (RLS-QLI)

12. ITIé60 eoyva ciete 0SvOVpOC/ 1) gvéanTog/n AOY® Tov RLS;

5 Ilot£ (6ev ouviPn Tov mepuspéve pijva)

4 Enania/Zropadikd (pia Qopd Katd ToV TEPAGEVO Njva)

3 Mepikéc @opéc (2-3 Qopéc Tov mepacpévo ujva)

2 Loyva(l-2 gopég v efdopdda Kata TOV TEPUGHEVO JUI|VT)

1 IToAd cuyva (3 1) TEPIEGOTEPES QOPES TNV EPOONASU KUTA TOV TEPUGHUEVO JUVA)

13. II660 Guyva £(£TE GVGKOAIES GTI[V ETIAVGY] S1UQPOpOV BgpaTOV (67O padpaTiKovs
VITOAOYIGOVG 1] GVALOYIGPROUC) Aoy Tov RLS;

5 IloTe (dev ouvEP Tov mEpUGLEVO UjvVa)

4 Ernaia/Zropadikd (pia Qopa Katd Tov TEPUAGEVO Njva)

3 Mepwkéc @opéc (2-3 gopic Tov mepaopévo Jujva)

2 Loyva(l-2 gopéc v EfSoNdda KATA TOV TEPAGHEVO JI|vVa)

1 ITokd euyva (3 1) meprocoTEPES QoPEC TV EfOONASA KUTA TOV TEPUGHEVO [vVa)

14. II660 6vyvd SVGKOLEVEGTE VU TUPUKOALOVOGETE 1@ GV TG (VA TPOGIAOVETE TI|V TPOGOYI|
cag Mym Tov RLS);

5 IloTé (dev ouVEPY Tov mEpUGLEvO Ujva)

4 Tnavia/Zropadikd (pia Qopd Katd Tov TEPpAGEVO INjVa)

3 Mepkéc gopéc (2-3 Qopig Tov Tepacpévo ujva)

2 Toyva(l-2 gopéc v efdopdda KaTa TOV TEPUGHEVO JUI|VT)

1 IToid ouyva (3 1) meprocoTepeg Qopéc Ty Efdopada Katd Tov mepacpivo Jnjva)

15. IIéco cuyva 1) £hdeyn cuYKEVTPOGIG el pedlel Tig cuvi|Baig pepijoies SpasTnPLiTITES GUg;

5 Ilot£ (6ev ouvipn Tov mepuspéve pijva)

4 Lrnavia/Zropadikad (Pia Qopad KaTd ToV TEPUAGEVO I|Va)

3 Mepwéc @opéc (2-3 gopic Tov mepaopévo Jujva)

2 Loyva(l-2 gopéc v EfSoNdda KATA TOV TEPAGHEVO JI|vVa)

1 ITokd euyva (3 1) meprocoTEPES QoPEC TV EfOONASA KUTA TOV TEPUGHEVO [vVa)

10
Ioavemotiio ®socoriog & Ivotitovto Zopotki)g ATOS06T|C Kol ATOKATAGTUGT|C
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Epomuaetoloyio oyetikd pe Ty morotnta Lone (RLS-QLI)

16. IloG0o Guyva 1) EAAE1YN] GUYKEVIPOGIS 6AS EPTOHILE VU EKTELEGETE GINUVTIKES EPYUGIES 6
Padpo mov cac wavomolsi;

5 IloT< (6ev GuVEP Tov mEpUGEVO JUjva)

4 Znavia/Zropudikd (ia ¢opd KAaTd Tov TEPUGPEVO Ujva)

3 Mepikéc @opég (2-3 gopég Tov TEPUGIEVO U vVa)

2 Loyva(l-2 gopic Ty efoondsa Katd Tov IEPAGPEVO Ujva)

1 IToiv coyvd (3 1) TEPL66oTEPEC POPES TNV EPSOPAdU KUTA TOV TEPAGNEVO V)

17. II660 6vyva kopocuste CekovpacTa To fpadv;

1 IMot£ dev cuvEPn Tov mepacuEvo pjva)

2 Tnavia/Emopadikd (pia Qopa KATd TOV TEPAGHEVO HTjvVa)

3 Mepikéc @opéc (2-3 opécg Tov mEpUGEVO Juva)

4 Toyva(1-2 gopég Tv foopdda KaTa TOV AEPAGHEVO V)

5 IToAv coyvd (3 1) TEPIGGOTEPES QOPES TIV EfOONGdU KUTA TOV TEPUGILEVO JU|Va)

11
Tovemotio Oecouiing & Ivetitodto ZopaTikng ATOS06T|C Kol ATOKOTAGTUGT|G
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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)

axkplfelc yia v mleloyneia twv NUEPEU KAl VUXTOU ToU tepacpcvou unva. Iapaxalo,

Aczixtng ITowotntag 'Yrivou tou Pittsburgh (AITY)
08nyieg: O1 axolovbeg epwtjoeig oxetovtal ue ¢ oUVNBElEC UTVOU TIS OTTOLES elXate
Kara m S1apkeia Lovov tov mepacusvou uiva. O anavtioelg oag 6a mpémet va eivai

Amavinote o O0Aeg ¢ EpOTICEIS.

Kata tn S1apKela 1ou NEpacpEvou uiva,

7

1. Ilote cuvnBog myatvate yia UIvo;

2. Ildon opa (o Asrtd) oag smapve yia va xonBeite, kabe fpadu;

3. ZuvnBug o npoi 1t wpa Survouoate;

4. Ildosg peg KOPOoACTAV MPAYHIATIKA Katd 1) Siapreia g voxtag; (M nepllapfavonsvay tev
@pov rou Pplokdoactay, aurvol oto Kpefat;

5. Kata u) Suapxela tou nepacpévou | Oxukata | Awotepo Mia 1) &uo Tpeg 1)
[va, oo cuxva avupetorioats | S1apxketa tou | aro 1 gopd | @opeg v TEPIOCOTEPES
nipoPAnnarta vrvou St ......... Mepacpévou | v epdonada (2) | wopsg v

pnva (0) epbopaba (1) epbopabda (3)

a. Sev pnopovcate va ko Beite peoal
oz 30 Aertdy;

(. Sunvouicate kata Ta pecavuxta 1
oAU Vepig To Tpmi;

). enperte va onkabsite yia toualdsta;

Y
8. Sev propovoats va avarveuoste
IKAVOTTOUTKA;

e. eixate Prxa 1] poxaiilate Suvard;

ot. Kpuovate urtepPolruza;

. {eotawvooactav uniepPolud;

1. BAenate doxnua ovepa;

8. movovoarts;

addeg awties. Mapaxkalo meprypayte
TS AVAPEPOVTAS KAl TTOT0 TUXVA
eixate dSuorolia otov Urvo Aoyw
AUTGV TOV atTiov:

6. Kata ) Suapkeia tou nepacpévou
prva moco guxva maipvate
UTIVOYOVA (paplaKda;

7. Kata m Siapkeia tou nepacpgvou
Prva rmoco guxva aviipet@Itioate
mpoPAnna va peivets urmvog/a
otav oSnyovoate, TpOYATE 1) O
KAnoa Kowwvik] Spactnpiotnta;

8. Katda ) Stdpreia 10U nepacpievou
prva nmooo Sokodo cag Ttav va
Swamprnoste ) 61aB=or) oag va
®avete Stagopa npaypata;

Exebov kalr)
(1)

Exebov xaxr) | Kax)

()

TToAU kakn)
)

9. Kata ) Suapxeia tou nepacpévou
pnva rwg Ba fabpoloyovocate v
OUVOALKI] MO0 TA TOU UIVOU 0ag;

K. Mystakidou, E. Parpa, E. Tsilika, M. Pathiaki, E. Patiraki, A. Galanos, L. Vlahos.
Sleep quality in advanced cancer patients. J Psychosom Res 62 (2007) 527-533
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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)

Epotnuatroriéyio ®veikne Apostypromnroc IPAQ 7qpepn
£Ko001
(International Physical Activity Questionnaire):

AIEONEY EPQTHMATOAOI'TO @YXIKHY
APAYXTHPIOTHTAX

2YNTOMH, AYTOAHAOYMENH,
7-HMEPH EKAOXH

I'TA XPHXH XE NEOYX KAI MEZHAIKEYX ENHAIKEZX (15-69 ypovav)

Evéiogepdlocte va fpovpe 10 €i60¢ TOV QUGIKAOV JpUCTNPIOTHTOV OV KOAVETE
¢ pépoc e kabnuepwvng  ocoag Cofg. Ot gpothiosl mov  akoAovBovv
aQopoOvY TO YPOVO TOV ON0I0 KUTOVOAMOCUTE KAVOVTAS QLGIKI dpactnplotnia
Katd Tig TeievTaisg 7 nuépec. I[TopukadoVUE amavinoTe KABe epdOTNOY. OKOUN
Kol av de Osmpeite Tov E€00TO o©OC ®F OpaoTiplo  dropo. ITopakoiovjle
OKEQTEITE TIC OPUCTNPIOTNTEG OV KAVETE MG WEPOC NG EPYACING CUS, MG MEPOG
TOV EPYUCLOV GTO OMITL 1| GTNV CLAN GOC, Yo va TATE omd &va PEPOS GE Eva
Ao Kol Katd TN S1GpKEIN TOL EAEDOEPOVL ¥POVOL GUC YO OVOYLYT, GOKNGT 1
abAnuata.

TKEQTEITE OAEC TIC EVTOVEC QUOIKEC OpPUCTNPIOTNTEC TOV KAVOTE KOTA TN
oldpkeld TV TErEvTaicv 7 nNuepov. O1 EVTOVES QUOIKES OpPUCTNPOTNTES
OVOQEPOVTOL GE OPACTNPIOTNTES Ol OTOIEC UMAITOVV EVIOVI] QLOIKI TPOCTdfsia
KOl KAVOLV TNV OVOTVOT Oag o £VIovr and TO QUGIOAOYIKO. XKEQTEITE udvo
EKEIVEC TIC QUOIKEC Opuotnpotnieg oTIg omoieg ECodéyate TovAdyictov 10

AETTA KAOE QopdL.
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IKeQTeiTe TO YpOVO TOV Oomoio C0OEYMTE Yo MEPMATNNG KOTG TN SldpKeELd
tov Tehevtaiov 7 nuepov. O ypovoc  ovtdg cuumepthappdvel 1o
MEPTLATNE OTNV EPYOCIC KOl OTO OMTL TO TMEPTATNUC YO TN LETAQOPL
amdé To &vd PEPOC GE Eva GAAO KOl OMOOSNTOTE GAAO TEPTATNUO TOL
evieyOIEVMS KAVETE Y10 avayuyr, afAfuata, doknon 1| atov elevbepo ypovo

oo,

h

Kotd 1 61dpKewd Tov TehevTaiov 7 NUepov. TOGEC NUEPEC MEPTATIHGATE Tid
TovAdyotov 10 Aentd KGO opd:;

Huépec ava Epdonada
[] Kabohov mepmdatnpo — IInyaivete oty eporTnen 7
6. TI6G0 ¥pdvo KaTavaAOGUTE GCUVIBME YO TEPTATIN UM O it OO TI TOPUTEVED
TMHEPEG:

Qpeg ava nuépa

Aenta ava nuépa
[] Ag yvopilom / Aev ginat ciyovpog

H televtaio epdtnon aeopd 10 ¥pdvo Tov 0moio E0d&yaTe O KUBOTIKES
SPUGTNPLOTNTES KUTA TN OldpKeln TV Kobnuepwav (Asvtépa-Tlapackent)
KATA 11 O10pKeld TOV TELELTUIOV 7 NuEpOV. TounepihdPete 10 ypovo tov
omoio Lodéyate KATd TNV £pydcic. GTO GWiTL KOl KATA Tn S1dpKeld TOv
ghevbepov ypovov cog. O ypdvog ovtdg pmopei va mephapfdavel 1o ypovo
Tov omoio kaBdcaotav ot &va Bpavio. 10 ypdvo emiokewmg oe  @ikovg,

T0 Swdfooua 1) TV TAPUKOAOVONGT TNAEGpOGT|C KUGTOC 1) Samimévoc.

Kotd ™ dwdpken tov 7 TeAguTdiov 1UEpOV. TOGO ¥povo
Katavol®ooate ovoviiBeg o€ Kaf1oTIKEG GpucTPIOTNTEC O 1o Kubnuepivij
npépa;

Qpec ova npépa

AgnTa ava npépa
] Ag yvopilo / Asv eipat ciyovpog
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Appendix 11: Short Form-36 Quality of Life Questionnaire (SF-36)

SF-36 EPEYNA YTEIAS

HMEPOMHNIA KQAIKOZ
OAHT'IEE. To cpoinpatold Intd TLg JLxég ocoug aNOYELD yix IOV UyELloa oog. oL
ninpogoplec oog So pac S8ficouv va £EoKp LPOCOUNE NOC XLoBAVESTE and DAEUPAC UYE Qg Kol

néco Kohd pnoprite v aoxohnfeite pe T 1 ouvndlopéveg SpucTnpLEINTEQ OO,
ANOVINCIE OILG EPRIACE LY, Pabpokoydviag KAOE aodvinon HE 10V TpdNo OoU oug OE lYvoupe. AV
5ev rlote andhuta PERxLOC/BEPaLY) YV TNV an&vInoch cog, THpaRohoUTle vo BOCETE TNV om&VINCY

nov voplfete &1L Toalpl&lcl KHAUT Epa OTINV NEP LOTWOT Tug.

1. Tevixd S héyaTe OTL N Uye il oxg £ Lvol:

(B&AT e fvav KixAo)

..................................................................... 1
TIOAD KAL) ©oen et ee et e ce e oo e m e e e oe e ae e 2
Rohf) 3
I T D L0 et eeeeeeeeeee e ceic e eeeeeeeeeoeeneeneannnmnnan eaneaeaneaneneeneansas 4
BT 5

2. Ee oftykplonpe Eva xpdvo op L v, noc Ga af LohoyolTouTe Tnv uye la ooag Tdpo;

(B&Ate évav KUKAO)

HohT KoAUTERD TOPo &Il OT L EVo XpOVo IpLw ..

1

Kénwe xaAUTepn Topx o’ ¢TL éva X pdvo IpLv 2

Oepinovn (8o dnwg évo XPdVO TIPLV ... .3

Kémac xe lpdTepn 1hpa ar' &1L éva Xpdvo 4

IoAd ¥eLpdTtepn TOPQ oIl 6T L £V XPOVO IPLV .. .5
3 Ol DopoKATw NPOTACELC HEPLEYOUV Jpaotneldinieg Hou ni8ovie vo KAVETE Katd In
SLdpreLa ploc ouvnBLopévng nuépog. H Twp vl XoT&oToon INC UYE Lag oog, oo OepLopi el o

oUTEC TLg BpaotnpldInteq, Edv val, 1d0o]

(ruxAdoTe vov apLOpd o x&Se o Lpd)

No, pe No, pe Oy L, Dev pe
APATTHPTOTHTEE nepropi et nepropi et neprlopi et
Nokd Aiyo KafBdhou
. IE KOUpaoTLEEQ SpactneloInieg, Wwe To
TpEELuo, TO ONKWPX Pop LAV aVT LKE LLEVAT, 1 2 3

I CURPETOXY] OF SUVOH LKS OGP

B. EepfipLag £Viaong Spacinploinieg, Oowg
N pEITeKivnon evog Tpomed LOY, 10 COPRE LPO
neplinatoc 1 2 3

oV DXL {ETE PUKETEG OTOV

LG NASKTIP LKA oxoUnog
oInv efoyxn n

mopoh Lo
Y. OTov ONKOVETE ) PeTapfpeTe Yovioa ond tnv 1 2 3
oyopd
5. OrtovavePuivele pPEpLEEQ OREAED 1 2 3
g. OtavavePoivetre pla oxdAo 1 2 3
oT. ZT0 AUY LOPG TOU OOUXTOQ, OTO YOVAT LORX 1) 1 2 3

oTo CHUYLEO

7. Otavnepnoatdte nepinou éva ¥ Aldpetpo 1 2 3
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. OTov DEpOXTATE PEpLEEQ ERaTovIabeg 1 2 3
RETpa

6. OTow nepnatdie neplnov eRatd péipa 1 2 3

L. OTow KAVETE UO&vLIo N 0Tav VIUVESTE 1 2 3

4. Tic tedeviaiec 4 eBBonddeg, oog NoupoUcLACTINHav - £(Te otn Soule L& cug £ite of Kémolx

&AAN ouvnOiopfvn kafnueplvh coc SpooTnpldTnia - KGmolo omd To DopokdTe mpoPhfpoto,

cfxiTiog 1N KoT&oToong TNC OWUAT LK C oug UyE Llag;

(xuxhdote évav ap LOud oe k&be oeLpd)

NAI OXI
o MeidooTe 1o ¥pdvo nou guvhBeg Eobeldete ot Sovhe L& f) o &hheg 1 2
BpuotnpLoinIeg
B. Emiteléoate Aiydtepa and doo Ba SEANTE 1 2
v. HeplLoploote ta€idn tne Souhe 1&g ) Ta £ 180 dAhev SpucTnp Lot TeV oo 1 2
5. AUOKOAEUTHEOTE Vo eKTEAECETE 11 Bovhe L& f) dhher SpootnpLdintéc ooug
(v napdde Lypa, xatafdlate peyoAitepn npoondfe La) 1 2

5. Tic tedevioiec 4 eBSopddec, oog NuPoUCLACTINKAY - £(Te oTn Bovheld cag elte of Kémo Lo

&AAn ouvnd Louévrn xabnuepivy Spactnpldinia - KMo Lo and To Dopoaxdto opoPfAfpcxta efaltiag
onooUudAn0T e UV L o8nuaT LKoU npoPpAfuatoc (Ay., ene 18 vidoate uehayyoh o dyyog);

(xuxhdote évav ap LOud oe k&be oeLpd)

NAI OXI
o MeidooTe 1o ¥pdvo nou guvhBeg Eobeldete ot Sovhe L& f) o &hheg 1 2
BpoaotnpLdTnTE]
B. Emiteléoate Aiydtepa and doo Ba SEANTE 1 2
y. E&vate trn Sovhe & oog f) koL Ghheg BpoaotnpldtnTes ALyOTEPO NPOCEKT LK
an' 611 cuvhBag 1 2

6. Tic teheviaiec 4 epBopddeg, o noLo Badpd ennpéacs N XuTACTAON TNC CWPXT LKAC gug Uye lag

KAMo Lo oUve L o8npaT LKG DpofAfpata TLg oUuvnS LOPEVED KO LVRV LKEG oG SpooTneLOTNTIE] UE

TNV OLKOYEVE La, TOUQ plhoug, Toug yelTovEég oog f) pe Ghheg Ko lvev LKEC opGbec,

(BéAte évav xUxio)

FOBONOU oo 1
EAGOL LOTO oo 2
MétpLo ...
BoORETH ...
TIAEO TIORTT oo 5

7. Tboo cwpatikd névo vidoote 11g tehevtaiegd epdonddeg;

(BéAte évav xUrio)
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épo oAU ...

9. 0L nopoxdte epwIfcELC avapépovIal OTo mOC alobavdoucTe Kol OTo midc ATov yevikd n
Lé&beon oug 11 Tehsutaliec 4 efBopddeg. Tio k&S £pOTNON, IXPUKAAE (OTE Vo BOCETE eXe vy
Inv omdvinon nou mAnoldlel meplocdtEpo of 6,11 olofovBixate. Tig tehrutocieg 4
cRBopddeg, yix ndoo ypovikd SLdotnpo -
(xurAdoTEe Eva apLOpd oe ké8e oe1pd)
LUVEXOC To pEyo- Inpov- MeplxEQ Mixpd Raf@dhou
AlUteEpo TLrd popéc 5L
5 L&oTnu BlL&oTnn oTnua
o
o ALoBovOOUOTE 1 2 3 4 5 6
vepdtochrendtn [ovidv o]
B. Eixote noAl exveupLoud; 1 2 3 4 5 5]
V. RAloBavéoooTe TOC0 DOAT 1 2 3 4 5 6
neopévocineouévn
YuyohoyLxd, Dou Tioote
Bev unopoUos Vo oug
PTLAEEL To KEP L]
5. AlcBovAoNoTE NPERio Kool 1 2 3 4 5 6
yoAnvr,
£. Eilyxote nodhf 1 2 3 4 5 6
EVERYATLKOT T,
o1. R1oBavéonoTe aneAnioia 1 2 3 4 5 6
xoL pehoyyodio
7. AvgBavdoucte eEdviAnon, 1 2 3 4 5 6
n. Hooote eutuy Lopévoc/ 1 2 3 4 5 6
EUTUY L OpEvL;
8. AlcBuvdonoTe xoUpaon; 1 2 3 4 5 6
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Appendix 12: Copyright Statement

YrevBuvn AnAweon

O katwOL vnoysypappévog AUTpac AnpATPLOC HETAMTUXLAKGC dottntrc Tow Mpoypappatoc
Metantuytakwv Znoudwv «AZKHIH KAl YTEIA» tou Tuipatog Eruotiung Quowkic Aywyrc
kat ABAnTopou tou Mavermotnuiov Oscoaliac

Sniwvw uretBuva 6Tl amodEyopal Toug mapakdtw Gpoug ou adopolv

(o) ota nmvevpatika dikawwpata g Metarttuyiakric Authwpatiknc Epyaciac (MAE) pou pe
Titho:

«PREVALENCE OF RESTLESS LEGS SYNDROME IN PATIENTS WITH CHRONIC DISEASES:
MUSCLE STATUS AND PROBABILITY OF INJURY OR FALL.»

(B) otn dwayeipion twv epevvnukwy dedopévwy mou Ba culéfw otnv mopeia ekmOvVNoT|g
™me:

1. Ta mveupatikd Sialbpata tou Topou ¢ petamtuylakne SwatpiPric mou Ba
nipokUhetl Ba avikouv oe epéva. Oa akolouBriow ¢ 0bnyiec cuyypadric, sktumwong Kat
katdBeone avutimwv e Swatpfric ota avdloya amoBetipla (oe évtumn f/kal os

nAektpovikn popdn).

2. H &uayeiplon twv dedopévwy e SlatplPric aviKel amo KowoU O ePEVA KOL TOUC
KU ploug eTuPAénovieg kaBnyntég pou.

3. Onowadrnote emwotnuoviky dnpoaisuon 1 avakoivwon (avaptnuévn i npodoptki),
n avadopd mou mpoépyetal amnd to vAko/dedopéva tne epyaciac avtric Qa yivetar pe
ouyypadeic epéva tov idlo, Toug kUploug eruPAémovieg 1} kat alouc epeuvnréc (Omwg Ty
pédoug —v g tplpedoic cupPoulevtikic ectportr|c), avdhoya pe tn cupfoln toug otnv
£peuva 1] otn cuyypadr] TwV EPEUVNTIKWY EPYACLWV.

4. H ospd twv ovopdtwv OTIC EMOTNUOVIKEC ONUOCLEVCELC [] ETUOTNHOVIKEC
avakowwoelg Ba amodaciletal and kowol and epéva Kal Touc KUpLoug eTUPAETOVIEG TG
gpyaociac, mpw apyiosl n eknévnor tnc. H amdédacn avti Oa motonownBel eyypdduwc
petafd pol Kal twy KupLwv eTifAsmoviwy.

TéAog, SnAwvw oTL yvwpilw toug Kavoveg nepl AoyokAomAg Kol veupatikig Wloktnolog
Ko 611 Ba Toug tnpw anapéykAra ka®’' 6An tn duapkewa tng doitnong ko kakvdng Twv
EKMOUSEUTIKWY UTIOXPEWGEWVY TIOU TPOKUTITOUV QO TO THAKA oTo omnoio avikel to NMME,
ala kaw twv Stadikacwuv dnpocisuong mou Ba npokipouv petd v ohokAjpwon Twv
onoudwv pou.

Hpepopnvia
09/03/2020

0 dnhwv
Autpac Anpntplog
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