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“Never say never,
because limits,

like fears, are often just an illusion.”

Michael Jordan
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Abstract

Introduction: Unhealthy lifestyle behaviors such as physical inactivity, chronic stress,
irregular sleep patterns, and poor recovery practices have emerged as key contributors to
fatigue, reduced quality of life and the growing prevalence of sleep-related disturbances.
These factors, often coexisting in modern urban lifestyles, are strongly associated with
metabolic, psychological, and neurological dysfunctions. Within this scientific and public
health context, lifestyle medicine promotes a holistic, behavior-focused approach to
restoring and maintaining health through non-pharmacological interventions. Among these,
massage therapy whether manual or mechanical has gained attention as a potentially
effective method for improving sleep, enhancing recovery and promoting both mental and

physical well-being.

The current PhD thesis explores the efficacy of lifestyle-based, non-invasive therapeutic
modalities, with an emphasis on massage interventions, in improving sleep parameters,
managing fatigue and enhancing quality of life. Utilizing objective tools (e.g., PSG-EEG)
and subjective assessments (e.g., validated questionnaires), this thesis consists of five
distinct but thematically interlinked experimental studies conducted in real-life and clinical

settings.

Aims: The primary purpose of this doctoral thesis was to investigate the acute and chronic
effects of various types of massage therapy on vigilance and alertness levels in healthy
people and those suffering from insomnia symptoms. Specifically, the objectives were to
Study 1: to evaluate the timing effect of pre-competition sports massage, using two different
massage oils, on sprint performance, Study 2: to investigate the effect of two different types
of manual massage sessions on day-time napping in poor sleepers, Study 3: to assess the
effectiveness of a single session of relaxation massage prior to bedtime on sleep quality and
quantity indices in individuals with symptoms of chronic insomnia, Study 4: to examine the
effectiveness of various massage protocols available on automatic electric massage chair
(AEMC) prior to daytime nap on relaxation and indices of sleep quality and Study 5: to
assess the long-term impact of the new generation massage chairs in aspects relate to sleep

and quality of life in individuals with severe symptoms of insomnia.

Institutional Repository - Library & Information Centre - University of Thessaly
01/09/2026 22:56:04 EEST - 216.73.216.156



Methodology: The present PhD thesis divided into 5 studies. The total sample (N=99)
consisted of healthy adults, athletes and individuals with severe insomnia symptoms.
Inclusion criteria such as PSQI >5 or AIS >16 was used to identify poor sleepers and
individuals with insomnia. Participants took part in a range of interventions involving either
manual massage (e.g., sports massage and/or relaxation massage) or mechanical massage via
automatic electric massage chairs, with each protocol designed to examine short-term or

long-term effects on sleep behavior, indices and psychological status.

Across all studies, participants were exposed to multiple conditions, including control (no
massage), “sham” and active interventions. Interventions ranged from 5 to 45 minutes in
duration (ie., 5, 30, or 45 minutes) and were delivered either by trained massage
professionals or through standardized automatic massage chair programs targeting sleep and

fatigue recovery or relaxation.

Sleep was monitored using polysomnographic EEG systems, while additional physiological
parameters (e.g., muscle tone, heart rate) and psychological states (e.g., relaxation, level of
fatigue, alertness) were assessed via validated questionnaires and functional tests (e.g.

handgrip).

Results: The overall findings of this doctoral thesis demonstrate that massage-based
interventions both manual and automated produced significant improvements in a wide
range of physiological and psychological outcomes across various populations. Massage
protocols led to measurable enhancements in physical performance, muscle tone, sleep
parameters and subjective states of relaxation. Specifically, (Study 1) sports massage was
found to significantly enhance athletic performance, particularly when applied after warm-
up and combined with essential oils, leading to a meaningful reduction in sprint times. (Study
2,3) Relaxation massage consistently increased subjective relaxation scores, reduced muscle
tone and improved sleep parameters such as sleep efficiency, sleep latency and sustained
sleep duration, as recorded by polysomnography-EEG device and sleep diaries. Furthermore,
(Study 4) the use of an automatic electric massage chair (AEMC), yielded both immediate
and long-term benefits. Short-term sessions improved sleep efficiency and physiological
relaxation markers (e.g., heart rate and muscle tone), while long-term use (Study 5) led to
clinically relevant improvements in sleep quality and total sleep time, as well as significant

reductions in insomnia symptoms.
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Discussion: In the current PhD research thesis, we have found that massage-based
interventions both manual and mechanical can exert significant beneficial effects on multiple
dimensions of performance and health, particularly in relation to sleep quality, fatigue, and
subjective well-being. Across five thematically linked experimental studies, our findings
consistently demonstrated that targeted massage protocols led to improvements in both
objective (e.g., EEG-derived sleep quality, efficiency, sprint performance) and subjective

(e.g., sleepiness scales, quality-of-life indices) outcomes.

Conclusion: This doctoral thesis confirms the application of massage, manual or mechanical
can be a scientifically validated, non-pharmacological tool for improving physiological
performance, sleep quality, reducing fatigue, and enhancing overall quality of life. The
integration of electrophysiological, psychological, and physical performance indicators
strengthens the case for embedding massage interventions within broader lifestyle medicine

frameworks.

Moreover, the use of advanced technologies such as AEMCs opens new possibilities for self-
directed, accessible treatment at home. Future research should prioritize large-scale clinical
trials, long-term follow-up, and cost-effectiveness studies to evaluate broader
implementation in pre-clinical, clinical and community settings. Ultimately, the findings of
the present work support the integration of massage-based interventions into comprehensive

health promotion and chronic disease prevention strategies.

10
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“H Enidpaon t™g Arlrayng tov Tpomov Zog otig Itvyég mov
YyetiCovrar pe v Konowon, tnv Howotnra Zojg, v Yyeia ko tnv

Ynavniia”

Iepidnyn

Ewayoyn: AvBvylevég coumepipopéc tpomov {ong, Onme 1 COUATIKY adpdveld, To
YPOVIO AyY0G, Ol aKOvVOVIGTOL pLOLOT VTTVOL Kot 01 EAMTTEIC TPOKTIKES OTOKATAGTOONG,
and enimovn gpyocio N évtovn doknon, &xovv avaderydel wc Pacucol mapdyovteg mov
oLUPaAloVY GTNV GLVOMKN KOTWOoN, TN MHelwon g mowdvmntag (mNg kol v
av&avOpeVN ETIKPATNON SUTAPUYDY CYETIKOV [E TOV Vvo. Ot mapdyovteg avtol, mov
oLVYVE GLVLTAPYOLV GTO GLYYXPOVO OOTIKO TEPPAAAOV, GLVOEOVTOL OTEVE LE
UETOPOAIKES, WLYOAOYIKEG KOl VEVPOAOYIKEG OVGAEITOVPYIEC. XTO TAAICIO OVTO, M
latpicr; tov Tpdémov ZmNg mMPOAyel oL OAGTIK TPOGEYYION HE EMIKEVIPO 1N
CLUTEPIPOPE, CTOYEVOVTAG GTNV ATOKATACTOON KOl O10TPNoN TS vyelog péow pun
QOPUOKEVTIKOV TopepPdcemy. Metald avtdv, mopepPdoel; paiang eite mov
€QUPUOLETOL XEIPOVAKTIKA E1TE UNYOVIKA 0LTOUATOTOMUEVT (TT.Y. LTOUATN NAEKTPIKN
KOpPEKAOL LAAOENG) €XEL CLYKEVIPMOEL TO EMGTNIOVIKO EVOLUPEPOV (O EVOEYOUEVOG
anoteleopotikny pEBodoc Pertiwone tov VIVOVL, EVIGYLONG TNG OMOKOTAGTOONG KOl

TPOUYMYNG TNG WYLYIKNG KOl COUATIKNG EVEETNG.

H mopodoa O100ktopikny OatpiPfny OlEPELVA TNV  OMOTEAEGUATIKOTNTO TOV UM
QOPUOKEVTIK®OV, Paciouévov otov tpomo (mng Oepomevtik®dv mapeuPdoewyv, e
EULPOAOT OTIC EPUPUOYES TNG LAAAENG, OTNV EVIOYLOTN TOV TOPAUETP®V TOV VITVOV, GTN
dwxeipion g kOT®oNG kol otn Pertimon g modtrtag Cmng. Méow g ypnong
avtikelpevikov gpyaieiov (0nmg PSG-EEG) kot vrokepevik®mv agtoloynoemv (6mmg
EMKVPOUEVAE EPOTNUATOAOYI), 1] StaTp1PT| avTY| amoTeAEiTon amd TEVTE SoKPITES OAAG
OepaTiKd S10oVVOEdENEVES TTEPAUATIKEG LEAETEG TTOV dteENONcav 6e cuVONKeg TEdiov

Kot KMVIKEG GuVONKeG.

Ykomoi: O KVOPLOG GKOTOS TNG TOPOVGAG OOAKTOPIKNG OlaTpPng etvar I depedivnon
TOV 0EEMV KoL XPOVIOV ETOPAGEDV dPOpmV TOUTIOV Bepanciog pécm tov pochl oto
eminedo €ypNyopoNs Kol €xaypvIVNONG TOG0 GE LYW dtopa 6GO KOl GE GTOMO. LE
countopate abmviog. Xvykekpiuéva eEetdotnke, Mekétn 1: katd md6co 1 epopproyn

afAnTKng pdAaéng mpv omd dpdpo taydINTag (GTPIVT), Pe ¥pNon 000 dPOPETIKMV
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elaiov, ennpedlel v amddoor 610 onpvt, Merétn 2: katd m6co dV0 dpopeTIKol
TOmoL yepopardéemv emmpedlovy TN S1GpKEW KOl TNV TOOTNTO TOV LECUEPLOVOD
Omvov o€ Qtopa pe el vmvo, Mehétn 3: po kot HOVO GLVESPIN YOAUPMOTIKNG
HAAQENG TPV TNV PO KOTAKAONG BEATIOVEL TOVG OEIKTEG TOIOTNTOC KOl TOCOTNTOG
OTvoL o€ dtopa pe cuurTopato xpoviag cofoapng avmviag, Meiét 4: va e€etactovv
dapopa TPMTOKOAAL LAAAENG HECO aVTOUOTNG NAEKTPIKTG KapékAog pacal (AEMC)
TPV TOV PHECTUEPIOVO VTTVO, oV EMNPEALOVV TN YOALPMOT KO TUPAUETPOVG TOLOTNTOG
vmvov kou Medétn 5: wkotd mdoo or koapékAeg HAAAENG VENS YeEVIAG emdpovV
HaKpompOHeG L GTOV VTVO Kol 6TV To1dTnTo {ONG € ATOUO e COPapl GUUTTMOUATOL

abmviog.

Me0Ooooroyia: H moapovoa owaxtopikn owtpir] ywpileton oe mévie emMPUEPOVG
perétec. To cuvolikd detypa (N=99) mepihdpPave vyteic eviiikes, abintég kot dropa
HE KMVIKA CNUOVTIKA GUUTTOWRATO abmvioc. Q¢ kpirnpla £vtadng Yo ToV EVIOTICUO
KOKNG mo1dtnTog VTvou M abmviog ypnoipomomonKay THég pOTNUATOAOYIV OTMG
PSQI >5 11 AIS >16. Ot cvppetéyovteg Aafav pépog oe mokiheg mapepPaoelg mov
neplhdpPavay gite yelpovaxtiky pdroin(m.y. abintikny 1 yolopotikn pdraén) eite
UNYoVIKn  HEAOEN HEC® OVTOUHOTOV MAEKTPIKOV KAPEKA®V pHAAacng, Me kdbe
TPOTOKOALO va. £xel oyedaoTel Yia va eetdlel Tig fpayvmpdOecues N pakporpdBecpeg
EMOPACEIS NG TOPEUPACTC OTN CLUTEPLPOPA VTVOL KOL GTNV YUYO-PLGIOAOYIKN

KOTAGTOOT TOV ATOUM®V.

Ye OAEG TIG MEAETEG, Ol GLUUETEYOVIEG OULUUETEYOV ©€ TOMOTAEG GLVONKEC,
ocvumeptappavouévmv TG opadag eAEYXoV (xmpig mapéuPacn LAAAENG), «EIKOVIKMVY
Kot evepyadv mopeppdoemv paraéne. Ot mapepfacelg ompknoav and 5 émg 45 Aentd
(onradn 5, 30 N 45 Aemtd) Kot epappdoTNKOY EiTE AMO EKTOUOEVUEVOVS EMOYYEALOTIES
pocal €ite HECEO TLTOTOMUEVOV TPOYPOUUAT®OV OVTOLOTOV KOUPEKADV HacAl, L

010Y0 1 Pertimon tov Vrvov, TN YOALP®GN Kot TNV avivnyn omd TV KOTMOoT) .

O vvog mapaxorovdnOnke pécw morlvvnvoypagik®v cuotnudteov EEG, evd emmiéov
(QLOIOAOYIKEG TTAPAUETPOL (LY. HVIKOG TOVOC, KapOlokOG PLOUOC) Kol WYLYOAOYUKES
KOTOOTACEL (). XOALp®ON, KOT®GN, £ypiyopon) oa&loroyndnkav pEcwm Eykupwv
EPOTNUATOAOYI®MV Kol AETOLPYIKOV SoKIpaoudv. Q¢ kpunplo €vtoéng ywl Tov
EVIOMIGHO  KOKNG 7mowdtnTag Vmvov 1 abmviog  ypnoomomonkay — Tég

gpotnpatoroyiov 6nwg PSQI >5 1) AIS >16.

12
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Anotedéoporta: To ocvuvolkd gvpiuato TG TAPOVLGOS OWOKTOPIKNG STPPNG
KOTAOEIKVOOLV OTL 01 TapepPdoelg pe Pdon m poraln, ite pdiacn mov epapudletol
LLE TO YEPL E1TE AVTOUATOTONUEVT) LOAAEN LE AVTOHOT NAEKTPIKT] KAPEKAQ LOGAL VEG
YEVIAG, TOPYOyoV CNUOVTIKEG PBEATIOOEI € €va €uPL QPAGHO PLUGIOAOYIKMV KOl
YOYOAOYIKOV TOPAPETP®V GE S1APOpPovg TANBLoUOVS. ZUVOAKE, TO TPWTOKOALN
HEAAENG 0dNyNoaV GE UETPNOIUES EVIOYDOELS TNG OOANTIKNG 0mdO0oNG, TOV HVIKOV
tOvov, BEATiOON TOV TOPAUETPOV TOL VITVOL KOl TWV VITOKEYEVIKOV KATOGTAGEWDY
YoAdpwong. Xvykekpyéva, (Mekétn 1) n abintikn pdAaln @dvnke va evioyvet
ONUOVTIKA TNV aBANTIKT amdO00T), 10img 0Tay £paprolotay HETd TV TPoBEpuaven Kot
o€ ouvovacud pe TN xpnon abépuwy eraimv, 0dNYOVTOS GE CNUAVTIKY HEl®oT Tov

YPOVOL OAOKANP®ONG G€ SOKIHOGIES ToYVTNTAS (OTTPIVT).

H yoropoticry paraén avénoe otabepd to, VTOKEWEVIKA GKOP YOAAP®ONGS, LEIMOE TOV
HUikd TOVo Kol BEATIOoE TIG TOPAUETPOVS TOV VTVOL, OTI®G 1) ATOOOTIKOTNTO VITVOL
(Sleep Efficiency), o AavBdvwv ypovog évapéng vmvov (Sleep Latency) xou 1
dtnpovpevn ddpkela vvov (Sustained Sleep duration), OTwG KaTAYPAPNKAYV LEGH

moAvvmvoypaPtkng cvokevng EEG kot nuepoAioyimv vmvov (Mehét 2,3).

EmnAéov, n ypnon avtoépatng niektpikng kapékiog pdraing (AEMC) anépepe 1060
dueca (Merétn 4) 600 kol poakpompdOeopa opéAn (Merétn 5). BpayvmpdOBeopeg
ovvedpieg Pertimony TNV amod0TIKOTNTA VITVOL KOl OEIKTEG PLGIOAOYIKNG YOAAPOONG
(T KapdloKOS pLOUOS Kol PLIKOG TOVOC), EVED M HOKPOYPOVIOL YPNOT 0ONYNOE GE
KAVIKG ONUOVTIKEG BEATIOGEIS GTIV TOLOTNTO VITVOL KOl 6T GUVOALKT SLIPKELD VTTVOU,

KaBMOG Kol 68 ONUAVTIKEG LEIDGELS TOV CUUTTOUATOV abmViog.

Xvlnon: Zmy mopovca H10aKToptkn olatpPn] damoT®OnKe 0Tt 01 TaPEUPACELS [LE
Baon t poracn, 660 M YEPOVAKTIKY LAAAEN 0G0 Kot I unyavikny (LECH KOPEKAMV
REAAENG), LTOPOVV VAL EMPEPOVY CTLLOVTIKA EVEPYETIKA OMOTEAEGLOTA GE TOAAATAES
JIOTAGELG TNG ATOdOOTG Kol TNG VYELOS, 10w 68 oyéomn e TV ToTNTA HITVOV, TNV
KOTOON KOl TNV VIOKEWEVIKN gve&ia. Xe mévte Oelotikd GVVOEIEUEVES TEPALATIKES
LEAETEG, TO €VPNUOTO HOG KOTESEWEAV LE GULVEMEW OTL GTOYELUEVO TPMTOKOAAN
péAaéng odnynoav oe PEATIOCELS TOGO GE OVTIKEWEVIKOVS Ogikteg (.. mOOTNTA
omvov pécw EEG, omodotkdtnra Vmvov, emidoon o€ ompivt) 0G0 Kol GE

VTOKEEVIKOVG OeikTeg (T, KApakes vvnAlag, dgikteg motdtnTag (oNC).
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Yopmepaocpato: H mopovca dwaxtopikn dwtpiPn emPefoidvel 6tt n epappoyn
HOAGENG, XEWPOVOKTIKY M UNYOVIKY, HTopel Vo omoTeAEcEl €vo EMIGTNUOVIKA
TEKUNPIOUEVO, U1 POPUOKEVTIKO £pYaieio Yia TN BEATI®ON TG COUATIKNG ATOS00TG,
To10TNTOG VTVOV, TN UEION TNG KOTWGONG Kl TNV EVIGYLON TNG GUVOAIKNG TOOTNTOG
Cong. H Peltioon MAEKTPOQULGIOAOYIKDV, WUXOAOYIKOV KOl OEIKTOV QUGIKNG
amOd00NG EVIGYVEL TNV EMYEIPTLATOAOYIO Y10 TNV EVEOUATOON TOV TopeUPdcemv

pudAaéng oe evpuTepo mAiclo epapuoydv g latpumg tov Tpoémov Zmng.

EmnAéov, n ypnion tponyuévav texvoroyidv 0nwg ot Avtopateg Hiektpikés Kapéieg
Mdaraéng (AEMC) avoiyetl véeg duvatdtnteg Yoo eEQATOUIKEVUEVT], EDKOA TPOGRAGIUN
Oepancio ot0 omitt. Meloviikég €pevveg Oa mpémel va emkevipmBovv oe gvupeiog
KMpokaG KAWVIKEG OOKIUES, UOKPOXPOVIOL TopakoAovONon Kot HEAETEC KOGTOVG-
OMOTEAECUOTIKOTNTAG Yo TNV 0El0AdYNoN TNG €QOPUOYNG O KAMVIKA KOl KOWOTIKA
nepPdriovia. Zuvolkd, To evpfjuato  vmooTnpilovy TV EVOOUATOCN  TOV
napepPdoewv LOAAENG GE OAOKANPOUEVES CTPOTNYIKES TPOAYWYNG VYELNG Kot TPOANYNG

YPOVIOV VOGT|LAT®V.
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Introduction

Modern societies are increasingly confronted with the consequences of
unhealthy lifestyle habits, such as physical inactivity, poor dietary patterns, excessive
stress and insufficient sleep.!> These lifestyle-related factors are now recognized as
major contributors to the global burden of chronic cardiometabolic diseases and
diminished quality of life, acting through complex biological pathways including
inflammation, endocrine signaling and metabolic regulation.® The World Health
Organization emphasizes the need for holistic, multidimensional strategies that address
physical, mental and social well-being simultaneously. In this context, Lifestyle
Medicine has emerged as a scientifically grounded approach that aims to prevent and
manage chronic diseases through the promotion of healthy behaviors and behavioral

change interventions.*

Among the core pillars of Lifestyle Medicine, particular emphasis is placed on
physical activity, balanced nutrition, stress management, abstaining from toxic
substances, caring for sexual health, developing and maintaining positive social
relationships, reducing exposure to environmental risks and high-quality sleep all of
which directly influence psychological resilience, cognitive performance and physical
functioning.> Of growing interest in recent years is the role of sleep in maintaining
overall health. Sleep is a highly regulated biological process essential not only for
physical recovery and immune function but also for metabolic health. Insufficient or
poor-quality sleep has been identified as a key risk factor for metabolic dysfunction,
including obesity and type 2 diabetes, as well as for various mental health conditions

such as depression and anxiety.®

The modern epidemic of insomnia and sleep disorders has prompted the
scientific community to seek safe, effective, and sustainable non-pharmacological
solutions. Within this scope, relaxation techniques such as massage therapy’,
mindfulness® and structured physical exercise’ have gained popularity as adjunctive
interventions that can enhance sleep quality and overall well-being. Massage therapy,
particularly relaxation massage based on Swedish techniques, has demonstrated
significant benefits for reducing cortisol levels, enhancing parasympathetic activity,

increasing melatonin secretion, and promoting a sense of calm and physical relief.'
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Despite these promising findings, the literature still suffers from methodological
limitations, such as small sample sizes and limited use of objective sleep assessment

methods (e.g., electroencephalography).

Similarly, the prevalence of both mental and physical fatigue has emerged as a
significant barrier to daily functioning productivity and psychosocial well-being.!!
Chronic fatigue frequently coexists with sleep disturbances, creating a vicious cycle
that compromises an individual’s ability to maintain homeostasis and cope with daily
demands.!? Accordingly, improving fatigue and sleep-related symptoms through
lifestyle-based strategies (i.e., massage therapies) constitutes an urgent public health

objective.

This doctoral dissertation is situated within this broader scientific and societal
context. It explores the effects of lifestyle interventions particularly those involving
massage therapy and sleep hygiene on key dimensions of health, including sleep
quality, fatigue, stress, and quality of life. By employing a multidisciplinary framework
that incorporates elements of sleep physiology, exercise science and lifestyle medicine
the research aims to provide evidence-based insights into how non-pharmacological

interventions can restore balance and improve psychosomatic functioning.

Furthermore, through a series of five independent but thematically connected
studies, the dissertation evaluates the acute and chronic effects of targeted interventions
ranging from relaxation massage to the use of automatic electric massage chairs on both
healthy and clinical populations. Objective sleep assessments, subjective well-being
indices, and psychophysiological measures are utilized to capture the multidimensional
impact of these interventions. The overarching goal is to advance scientific knowledge
on effective lifestyle-based strategies that promote recovery and sustainable health

outcomes.
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Aims — Significance
The aim of the current PhD research thesis was to assess the effectiveness of lifestyle-
based, non-pharmacological interventions specifically relaxation massage, sports
massage, and sleep hygiene practices on key health parameters such as sleep quality,
daytime sleepiness, sprint performance, stress levels, and overall quality of life. More
specifically, the primary objective of the study was to evaluate the acute and long-term
effects of these interventions on critical indicators of physical and psychological well-

being, using both objective and subjective assessment methods. More specific:

1. To evaluate the overall and timing effect of a commonly used pre-competition sports
massage, using two different massage oils, on sprint performance (chapter 1).

2. To investigate the effect of two different types of manual massage sessions on day-time
napping in poor sleepers (chapter 2).

3. To assess the effectiveness of a single session of relaxation massage prior to bedtime on
sleep quality and quantity indices in individuals with symptoms of chronic insomnia,
defined by an Athens Insomnia Scale score of 16 or higher, indicating severe insomnia.
(chapter 3).

4. To examine the effectiveness of various massage protocols available in automatic
electric massage chairs (AEMCs) applied prior to daytime nap on relaxation and indices
of sleep quality (chapter 4).

5. To assess the long-term impact of the new generation of massage chairs in aspects related
to sleep and quality of life in individuals with severe insomnia, defined as those scoring

16 or higher on the Athens Insomnia Scale (chapter 5).

Evidence-based practice is an approach to professional decision-making which is based on
the quality, relevance and consistency of scientific evidence that improves outcomes
following a specific intervention. In the case of massage applications, the evidence-base is
still lacking, whether at the efficacy level (i.e. under ideal/controlled conditions) or, more
so, at the effectiveness level (i.e. under field/real-life conditions). The gaps in the evidence-
base exist despite the immense popularity of various massage protocols, which are
implemented in various professional service contexts, including sport, health and the well-
being industry targeting healthy and non-healthy populations. Moreover, given the labor

intensive nature of manual massage, technological advancements have been invested in the
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creation and promotion of whole body massage machines, in the form of chairs, to promote
efficiency (i.e. without waste or use of human effort and time) and accessibility. Still, there
is no sufficient evidence of their effectiveness. Thus, the significance of the present work is
very high. By systematically researching various effects of popular massage applications the
present work can contribute to the evidence-base of massage applications and help sport,
health and well-being professionals take research-informed decisions on the relevance of

massage applications for their clients.
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Literature Review

1. Definition of Health

The World Health Organization (WHO, 1948) defines health as “a state of complete
physical, mental, and social well-being and not merely the absence of disease or
infirmity”.! This holistic view underscores the interplay between biological,
psychological and social determinants of health.'* This definition, although formulated
many decades agoand despite the criticism that it can be considered “utopian”, remains
relevant today as it acknowledges the holistic nature of human health, highlighting the
importance of quality of life. According to this definition, health is a dynamic state that
is not confined to a specific moment in time or a particular condition of the organism,
but encompasses the ongoing interaction with the environment, social conditions, and
personal behaviors.!'> Thus, health is viewed not only as a biological parameter, but also
as reflecting an individual's overall perceived quality of life, which is influenced by
personal, social and environmental factors.!® Since quality of life is a key aspect in
health assessment, it is essential to examine the tools used for its evaluation as well. To

better understand this multifaceted nature of health, the biopsychosocial model offers a

comprehensive framework.

1.1 Biopsychosocial Model of Health

Within the field of health, Quality of Life (QoL) has significantly evolved in recent
years and has become a central indicator in the evaluation of an individual’s health.!”
This concept recognizes that health is not limited to the absence of disease or disability,
but encompasses a multidimensional approach that evaluates an individual's overall
well-being and life satisfaction.'® According to the WHO, quality of life (QoL) refers
to an individual’s subjective perception of their position in life, in the context of their
culture, value systems, goals and expectations. Therefore, quality of life is subjective
and depends on each person's perception of whether their life conditions meet their

expectations and needs. "
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Physical well-being refers to the bodily conditions associated with an individual’s
overall health, such as physical fatigue, mobility, and pain.?’ These factors directly
impact daily life, functionality, and an individual’s ability to perform daily activities.
The psychological dimension encompasses emotional status, mental health, cognitive
functioning, and perceived well-being.?! Emotional well-being encompasses
psychological balance, a sense of happiness, and the ability to manage stress and life
pressures.?? The quality of social relationships refers to interpersonal connections, such
as support from friends and family, as well as experiences of loneliness, as positive
social relationships enhance emotional well-being and contribute to overall quality of
life.” Lastly, the dimension of environmental parameters concerns external factors that
influence daily life, such as safety, accessibility, social infrastructure, and an
individual’s economic status.”* Given the multidimensional nature of quality of life
which encompasses physical, psychological, social, and environmental domains
appropriate tools are essential for its comprehensive assessment. The integration of the
biopsychosocial model provides a solid theoretical foundation for addressing the
doctoral research question, as it allows for the simultanecous examination of the
physical, psychological, and social dimensions of fatigue and daytime sleepiness as

indicators of overall quality of life.

1.2 Tools for Quality of Life Assessment

The assessment of quality of life (QoL) has become a central focus in medical and
therapeutic research, leading to the development of validated tools designed to capture
individuals’ perceptions of their health status and overall well-being.?> These tools
allow the objective recording of individuals' subjective impressions regarding their
health and life conditions, incorporating various dimensions of their daily existence.
The use of these tools contributes to a better understanding of how people perceive their

health and how it affects their lives on multiple levels.

One of the most widely used instruments is the Short Form-36 Health Survey (SF-36)2°,
a comprehensive and generic questionnaire that evaluates health-related quality of life
across diverse populations and clinical conditions. It consists of 36 items grouped into

eight dimensions: physical functioning, role limitations due to physical health, bodily
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pain, general health perceptions, vitality, social functioning, role limitations due to
emotional problems and mental health. These dimensions are further synthesized into
two composite scores: the Physical Component Summary (PCS) and the Mental
Component Summary (MCS), which reflect an individual's overall physical and mental
health status respectively. Its widespread application in studies evaluating interventions
such as massage therapy, physical activity, and psychological stress reduction reflects
its ability to detect meaningful changes in both physical and psychological aspects of
health. ?’ Alongside the SF-36, other established instruments such as the WHOQOL-
BREF?%, EuroQol-5D (EQ-5D)* and Nottingham Health Profile (NHP)*° are also
employed, with the choice of tool depending on the specific research aims, population,
and context. The use of such standardized instruments ensures comparability between
studies and enhances the accuracy and depth of quality-of-life assessment in both
clinical and community settings. Considering the wide-reaching implications of quality
of life, it is essential to explore factors that can significantly impair it, such as anxiety,
insomnia, and fatigue. As quality of life is directly influenced by psychosomatic factors,
it is essential to examine conditions such as stress, insomnia, and fatigue, which play a

decisive role in an individual's well-being.

2. Anxiety, Insomnia and Fatigue

Anxiety is defined as a state of excessive worry and apprehension, often accompanied
by physical symptoms such as increased heart rate or restlessness. It is one of the most
widespread psychological conditions in modern society and has been recognized as a
major risk factor for the development of both insomnia and fatigue.®! Insomnia refers
to difficulty falling asleep, staying asleep, or achieving restful sleep, and when anxiety
remains at high levels for a prolonged period, it can trigger a range of psychosomatic
disorders.’>** Increased activity of the sympathetic nervous system and elevated
cortisol levels under conditions of sleep deprivation may exacerbate insomnia and
reduced sleep quality.’* Insomnia, in turn, has serious consequences for mental and
physical health, such as decreased performance, increased anxiety, irritability, and an
increased risk of developing chronic conditions like cardiovascular disease and type 2

diabetes.*>> Moreover, the lack of good-quality sleep affects the body’s ability to recover
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both physically and mentally, burdening the individual with increased fatigue and

reduced tolerance to stress.>®

Fatigue is a subjective feeling of tiredness and lack of energy, which may be physical,
mental, or both. It is commonly associated with sleep disturbances®’ but can also result
from other factors such as excessive stress, poor nutrition, and lack of physical
activity.®® Fatigue reduces motivation, affects concentration and emotional regulation
and limits the ability to perform daily tasks efficiently. Premature or persistent fatigue
is a common complaint in a range of conditions, including various chronic health

conditions, and has tightly intertwined physical and mental.*

A pre-requisite from one’s recovery from work*’ or sport*! exertions causing intense
fatigue, is to enjoy a restorative sleep. Notably, chronic sleep deprivation can have long-
term effects, impairing the body’s ability to recover and negatively impacting the
individual's ability to cope with everyday demands.*’As fatigue often coexists with
other lifestyle factors, such as physical inactivity and poor diet, addressing these
underlying causes is crucial to improving overall health. Indeed, a sedentary lifestyle
and poor diet, both of which are prevalent in modern society, contribute significantly
to fatigue and the deterioration of both physical and mental well-being. The triad of
anxiety, insomnia and fatigue represents a complex interplay of mutually reinforcing
factors that undermine daily functioning and psychosomatic health. Within the context
of this dissertation, understanding these relationships is crucial for evaluating the

effects of a multifactorial lifestyle intervention.
2.1. Tools for Fatigue, Daytime Sleepiness, Anxiety and Insomnia Assessment

The objective and subjective measurement of fatigue and daytime sleepiness constitutes
an important aspect in evaluating the overall health and well-being of individuals, at
any age and condition Especially in research examining the effects of lifestyle

interventions, the use of valid and reliable tools is essential for documenting changes.
Fatigue is often assessed using the following scales:

o Fatigue Severity Scale (FSS)*: A self-reported scale measuring the severity

of fatigue and its impact on daily activities. It consists of 9 statements scored on
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a 7-point Likert scale, where higher scores indicate greater fatigue severity. The
average score across items is calculated, with a typical cutoff of 4 or higher
suggesting significant fatigue. The FSS is widely used in both clinical and
research settings to assess fatigue levels across various populations and

conditions. Daytime sleepiness is mainly evaluated with:

o Epworth Sleepiness Scale (ESS)*: A brief self-assessment scale measuring
the likelithood of dozing off in eight different daily situations. Scores above 10
indicate increased daytime sleepiness.

o Karolinska Sleepiness Scale (KSS): A scale that assesses the immediate
subjective feeling of sleepiness on a scale from 1 (very alert) to 9 (very sleepy).

It is used to measure subjective sleepiness at specific time points.

Additionally, anxiety is often assessed using the following scales:

e Perceived Stress Scale (PSS-10)*: A 10-item self-report questionnaire
designed to measure the degree to which individuals perceive their life
situations as stressful over the past month. Items assess feelings of
unpredictability, lack of control, and overload. Each item is rated on a 5-point
Likert scale ranging from 0 (never) to 4 (very often), resulting in a total score
between 0 and 40. Items 4, 5, 7, and 8 are positively stated and are reverse
scored. Higher total scores reflect greater levels of perceived stress. The PSS-
10 is widely used in both clinical and research settings due to its reliability and
ease of administration, offering valuable insight into the subjective experience

of stress.

Moreover, insomnia problems are mainly evaluated with:

o Pittsburgh Sleep Quality Index (PSQI)***": A self-rated questionnaire that
assesses sleep quality and disturbances over a one-month interval. It evaluates
components such as sleep duration, sleep latency, sleep efficiency, sleep

disturbances, use of sleep medication, and daytime dysfunction. Each
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component is scored from 0 to 3, and the total global score ranges from 0 to 21,
with higher scores indicating poorer sleep quality. A global score greater than 5
is commonly used to distinguish poor sleepers from good sleepers. The PSQI is
widely used in both clinical and research settings to provide a comprehensive

assessment of sleep quality.

o Athens Insomnia Scale (AIS-8)*: An 8-item self-report questionnaire
evaluating insomnia symptoms including sleep induction, awakenings during
the night, final awakening, total sleep duration, sleep quality, well-being,
functioning capacity, and daytime sleepiness. Each item is scored from 0 (no
problem) to 3 (severe problem), resulting in a total score ranging from 0 to 24.
The severity of insomnia is commonly classified as follows: scores from 0 to 7
indicate no insomnia, scores from 8 to 15 indicate mild to moderate insomnia,
and scores of 16 or higher indicate severe insomnia. This scale allows both the
detection and quantification of insomnia severity, providing a useful tool for

clinical assessment and research purposes.

The use of these tools allows for the quantification of changes resulting from
lifestyle interventions and contributes to the evaluation of their effectiveness in
improving fatigue, daytime sleepiness and insomnia problems. The systematic
assessment of these symptoms using validated tools constitutes the first step toward

implementing targeted interventions in the context of modern lifestyle.

3. Addressing Modern Lifestyle Challenges

Adopting a healthy lifestyle, which includes incorporating positive habits into daily life,
has been shown to bring significant benefits to the restoration of mental and physical
health. In our era, where work overload, stress, technological dependencies, and poor
eating habits dominate, the need for a strong response to these issues is urgent. For
example, reducing stress through relaxation techniques, such as mindfulness, has been

shown to contribute to improved concentration and overall well-being. Meditative
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practices, which encourage awareness of the present moment, reduce stress levels and

enhance individuals' mental resilience.*’

Massage, for example, is an effective method for reducing muscular tension and

psychological stress, providing immediate relief and improving blood circulation.>°

The combination of cognitive behavioral therapy for insomnia (CBT-I) with other non-
pharmacological treatments may offer a powerful mechanism for improving sleep
quality and overall well-being, especially in individuals with insomnia comorbid with
psychiatric or medical conditions.’! Specifically, patients who undergo CBT for
insomnia experience a significant reduction in symptoms, such as difficulty falling
asleep and nighttime awakenings, while an increase in total sleep duration is also

observed.>?

Additionally, regular physical exercise, such as aerobic activities (e.g., walking,
running) or gentle forms of exercise like yoga, contributes to stress relief and enhances
mental health.>® Research shows that regular exercise not only improves physical
fitness but also acts as a natural antidepressant, increasing the production of endorphins

and other hormones associated with positive mood.>*

Finally, a balanced diet plays a crucial role in health restoration, as proper nutrition can
enhance immune system function, improve sleep quality, and boost overall mood. For
example, consuming foods rich in omega-3 fatty acids, antioxidants and vitamins
enhances cognitive function and the body's ability to cope with daily stress.>® In this
context, the application of lifestyle medicine, which emphasizes the importance of
nutrition, physical activity, and stress management, offers a comprehensive approach

to supporting health and preventing chronic diseases.

3.1. Lifestyle Medicine - ELMO

The European Lifestyle Medicine Organization (ELMO) is an organization that
promotes the application of lifestyle medicine as a strategy for the prevention,
management, and support of the treatment of many chronic diseases. The organization
recognizes that lifestyle changes are central to promoting health and well-being, and

the pillars of ELMO provide a comprehensive framework for enhancing quality of life
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through the improvement of daily habits. These core principles directly align with the
8 key pillars of Lifestyle Medicine, which emphasize the importance of daily health

practices.

3.2. Lifestyle Medicine main Pillars

Lifestyle Medicine is based on 8 key pillars, which include: adopting a healthy diet,
engaging in regular physical activity, ensuring adequate and quality sleep, managing
stress, abstaining from toxic substances, caring for sexual health and fertility,
developing and maintaining positive social relationships, and reducing exposure to
environmental risks. These pillars work together, promoting the prevention of chronic

diseases and enhancing overall health and well-being.>®

Specifically, the modern approach to lifestyle medicine recognizes the importance of
multifactorial intervention in maintaining health and preventing chronic diseases. A
central role in this perspective is played by adopting a diet rich in plant-based foods,
with an emphasis on fruits, vegetables, whole grains, and legumes, as well as limiting

the consumption of processed foods and saturated fats.>’

Recent literature data clearly demonstrate that such a dietary approach can reduce the
risk of developing cardiovascular diseases, metabolic syndrome, type 2 diabetes, and

certain types of cancer.>%>

Regular physical activity is also an integral part of this approach. Aerobic exercises,
such as walking, running, or cycling, combined with muscle-strengthening activities,
contribute to the enhancement of the cardiorespiratory and musculoskeletal systems,
the regulation of body weight, and psychological well-being by increasing endorphin
levels.®® The World Health Organization guidelines recommend at least 150-300
minutes of moderate-intensity exercise per week for adults.®' Particular emphasis is also
placed on sleep, given its critical role in regulating homeostasis and neuroendocrine
function. The optimal sleep duration for adult’s ranges between 7 and 9 hours per day,
with an emphasis on sleep quality, not just its duration.®? Sleep deficiencies have been
associated with an increased risk of cardiometabolic disorders, obesity, cognitive

dysfunction, and mental health conditions.®> Moreover, managing psychological stress
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is a critical factor for maintaining health, especially in a modern environment with high
demands. Techniques such as mindfulness meditation, yoga, and deep breathing have
proven effective in reducing cortisol levels, improving emotional well-being, and

alleviating symptoms of anxiety and depression.®*

Abstaining from harmful substances, such as tobacco and excessive alcohol
consumption, remains one of the key strategies for health prevention and promotion.
Numerous studies have confirmed the positive effects of smoking cessation and
reducing alcohol intake on reducing cardiovascular morbidity, liver damage, and the

risk of various types of cancer.®

Sexual and reproductive health is often overlooked in the literature on preventive
medicine, despite being a fundamental component of overall well-being. Promoting
safe sexual practices, preventing sexually transmitted infections, and supporting
fertility, especially through healthy nutrition, physical activity, and psychosocial
balance, are essential interventions.®®%® Moreover, social cohesion and the presence of
supportive social bonds have emerged as protective factors against mental and physical
disorders. Participation in social networks and community activities fosters a sense of

belonging, reduces isolation, and enhances mental resilience.®’

Finally, environmental exposure constitutes a critical and often underestimated risk
factor. Contact with pollutants, such as heavy metals, endocrine disruptors, and
particulate matter, has been associated with an increased incidence of respiratory,
cardiometabolic, and neurological disorders. Protecting individuals by minimizing
exposure to these substances and promoting healthy environmental practices is a crucial

area of intervention for public health.”®

By addressing multiple aspects of an individual's lifestyle such as diet, physical activity,
stress management, and sleep lifestyle medicine provides a comprehensive framework
for achieving and maintaining optimal health. One of the most crucial elements of this
framework is sleep, which plays a central role in regulating the body’s homeostasis and
overall function. The pillars of Lifestyle Medicine form the core framework of the
intervention in this doctoral dissertation. The targeted modification of key daily habits
such as diet, exercise, sleep, and stress management is aimed at improving fatigue,

sleepiness and overall quality of life. Among all pillars, sleep plays a central role,
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making it essential to thoroughly investigate its physiology and the consequences of its

disruption.

4. Sleep and Health

Sleep is one of the most fundamental yet complex biological processes of the human
body. Rather than being a passive state, it is now recognized as a dynamic process that
performs vital functions for the regulation of homeostasis, the restoration of bodily
tissues, cognitive processing, and emotional balance.”! For this reason, the study of
sleep and its contribution to overall health has garnered significant scientific interest,
particularly in light of contemporary epidemiological data showing an increased
prevalence of sleep disorders in both healthy and clinical populations. A clear example
of this is seen in medical students, where poor sleep quality and daytime sleepiness are
prevalent and significantly impact their academic performance, mental health, and
overall quality of life. Studies have shown that medical students, especially those with
sleep deprivation, exhibit higher levels of anxiety and depression and lower perceptions

of their educational environment and quality of life.”?

Furthermore, recent research suggests that a short nap can effectively reverse the
negative effects of sleep deprivation on attention, primarily through the restoration of
brain networks responsible for attention regulation.”® Given the increasing prevalence
of sleep disorders and their significant impact on both physical and mental health, the
search for effective, non-pharmacological treatments, such as relaxation techniques and
lifestyle interventions, has also gained considerable attention in recent years. A deeper
understanding of sleep physiology, particularly the alternating cycles of NREM and

REM sleep, is essential for developing such interventions.

4.1. Sleep Physiology

Sleep is divided into two main phases: Non-Rapid Eye Movement (NREM) sleep and
Rapid Eye Movement (REM) sleep, which alternate cyclically throughout the night,

with an average cycle lasting 90 minutes.’* The NREM phase consists of three stages
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(N1, N2, and N3), with stage N3 characterized by the dominance of delta waves on the
electroencephalogram (EEG) and considered the most "restorative" form of sleep.
During this phase, a reduction in metabolism is observed, along with decreased brain
activity, a slowing of heart rate and respiratory rate, and increased secretion of growth
hormone.” In contrast, REM sleep is marked by high brain activity, muscle atonia, and
frequent dreaming. It is also associated with emotional regulation, memory

consolidation, and neural plasticity.’s”

The quality of sleep depends on various factors, including its duration, continuity, and
the proportion of time spent in different sleep stages. External factors such as the
environment, diet, mental state, and physical activity can also influence sleep quality.”®
A key regulatory factor of the circadian rhythm is the hormonal secretion of melatonin
from the pineal gland, which facilitates the onset of sleep and is influenced by light
exposure.”’ This hormonal regulation is essential for the body's ability to carry out
critical functions during sleep, which include the regulation of the endocrine and
metabolic systems, as well as the immune, cardiovascular, respiratory and

neuromuscular systems.

4.2. The Role of Sleep in Physical and Mental Functioning

Sleep is involved in critical functions of the human body. On a physical level, it serves
as a key regulator of the endocrine and metabolic systems, while also having a direct
impact on the immune, cardiovascular, respiratory, and neuromuscular systems.*
Adequate sleep duration and quality are associated with the regulation of appetite
through the hormone’s leptin and ghrelin, with metabolic balance (insulin and glucose
regulation), and with the reduction of systemic inflammation. Furthermore, sleep
deprivation has been linked to an increased risk of developing chronic diseases such as

type 2 diabetes, hypertension, and cardiovascular diseases, thus highlighting the wide-

ranging impact of insufficient sleep on health.®!

At the psychological level, sleep affects the organization and consolidation of
memories, the processing of emotional experiences, and mood stability. Scientific

evidence has highlighted the association between good sleep quality and enhanced
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cognitive function, learning, and creative thinking.*> Furthermore, the REM phase is
pivotal for the discharge of the amygdala and the adaptation to stressful events, thus
contributing to psychological resilience.®® Additionally, sleep is associated with muscle
mass repair, recovery from physical fatigue, and healing after injuries, elements that are
particularly crucial for populations such as athletes and the elderly.®* Given its critical
role in physical restoration, inadequate sleep can lead to significant consequences,
particularly in the case of insomnia, which not only disrupts recovery but also

contributes to cognitive, emotional and immune dysfunction.

4.3. Consequences of Insomnia: Cognitive, Emotional and Immune Dysfunction

Insomnia, whether as a primary disorder or a symptom of other conditions, is one of the
most prevalent sleep disorders in the modern world. It is characterized by difficulty
falling asleep or staying asleep, or by non-restorative sleep, and is accompanied by
functional impairment during the day.®® The cognitive consequences of chronic
insomnia are significant and include reduced attention, working memory, information
processing speed, and executive function.®® At the same time, neurophysiological
alterations have been recorded in the prefrontal cortex, an area crucial for problem-
solving and emotional regulation. Emotionally, insomnia increases the risk of
developing anxiety and depressive disorders. Chronic sleep deprivation has been shown

to enhance stress hyperreactivity and dysregulate emotional regulation mechanisms.®’

Finally, the immune dysfunction associated with insomnia is a critical risk factor for
increased morbidity. Reduced sleep is linked to lower cytokine production, enhanced
inflammatory response, and greater vulnerability to infections and chronic diseases.®®
Given these serious consequences, addressing insomnia through therapeutic
interventions, both pharmacological and non-pharmacological, is essential for
improving overall health and reducing the risk of further complications. The study of
the effects of insomnia provides valuable insights into the mechanisms through which
sleep disturbances impact psychological and physical well-being. This data forms a

foundation for evaluating the impact of non-pharmacological interventions within the

scope of the doctoral research.
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4.4. Therapeutic Interventions for Insomnia

The therapeutic approach to insomnia includes a broad range of interventions, classified
into pharmacological and non-pharmacological categories. While hypnotic medications
are a common choice, especially for short-term cases, their long-term use is associated
with adverse effects, addiction risks, and decreased effectiveness over time. As a result,
there is increasing emphasis on non-pharmacological, behavioral, and complementary
therapies, which are incorporated into the framework of Functional and Personalized
Medicine. Cognitive Behavioral Therapy for Insomnia (CBT-I) is considered the first-
line treatment. It includes techniques such as stimulus control, sleep restriction,
cognitive restructuring, and improvement of sleep hygiene. CBT-I has been shown to

provide long-term results, even after the therapy is discontinued.®

At the same time, the role of interventions aimed at reducing stress and enhancing
relaxation is crucial. Techniques such as guided imagery, progressive muscle
relaxation, yoga, and mindfulness meditation have shown positive results in improving

sleep quality and the overall psychosomatic well-being of individuals with insomnia.”®

Massage, particularly relaxation massage based on the principles of Swedish massage,
emerges as a promising complementary intervention. Through the application of gentle
and rhythmic techniques (such as effleurage, tapotement and friction), blood circulation
is enhanced, muscle tension is reduced, and both physical and mental relaxation are
promoted. The benefits of massage include the increase of serotonin and melatonin
levels, as well as the reduction of cortisol, thus supporting the reinforcement of the

natural sleep-wake cycle.”!%?

Moreover, improving sleep hygiene is a fundamental factor in the management of
insomnia. This includes maintaining a consistent sleep schedule, avoiding electronic
devices and caffeine before bedtime, creating a quiet and dark environment, and

limiting activities in bed that are not related to sleep.”

Overall, the choice of therapeutic strategy should be individualized, taking into account

the person’s specific characteristics, the severity of insomnia and the coexistence of
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other psychological or physical disorders. Non-pharmacological approaches, whether
used alone or in combination with other interventions, can provide an effective and safe
solution for managing chronic insomnia. One such approach is massage therapy, an
ancient practice with a long history of promoting relaxation and alleviating tension. One
of the most promising non-pharmacological approaches is massage, which has been the

subject of extensive historical and scientific investigation.

5. Massage
5.1. History of Massage

Massage is an ancient practice used for pain relief, tension reduction, and bodily
relaxation, in a preventative, invigorating or therapeutic The earliest civilizations to use
massage included the Egyptians (The Tomb of Akmanthor — BC 2330, depicts men
applying massage), Chinese (the Huangdi Neijing text - BC 722-481, mentions massage
in 30 of its chapters), Greeks (from pre-classical to Roman years) and Persians (Al-
Qaniin fT at-Tibb or The Canon of Medicine- Avicenna — AD 980 to AD 1037), who
incorporated massage into their sport training, medical and healing practices. For
example, in Ancient Greece, Homer, both in Iliad and Odyssey, describes the
application of massage. For example, in various Iliad rhapsodies massage, combined
with oils applications, is purported to afford pain relief and sleep. Hippocrates
recognized the value of massage for alleviating various physical conditions stating (BC
460) that “““The physician must have experience in many things, and assuredly in

9999

rubbing.””, while Ancient Olympians received massages with oils and herbs to help
relax muscles and prepare their bodies for competition (following on the teachings of
Herodicus, the father of sports medicine). There is a actually a plethora of depictions of
athletes receiving massage (rubbing/avdtpuyig) before and after competition with
massage specialists at work (foot rubbers/modotpipreg Ko addeinteg). Later on, Galen
further developed its techniques and integrated them into his medical work, also as a
part of the preparation of gladiators.’* Romans combined massage with steam baths and
alternations between cold and hot water. ** In China, massage was linked to traditional

Chinese medicine and the theory of energy flow through the meridians, with the

technique of Tui Na becoming an integral part of therapeutic practice. Similarly, in
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India, the use of aromatic oils and herbs in massage has its roots in traditional Indian

medicine.”?

Today, massage remains a recognized method of performance promotion, relaxation,
pain relief and wellness, incorporating modern techniques that combine traditional
practices with scientific approaches. Massage is widely used in the fields of wellness,
sports training, sports medicine, physiotherapy, mental health, with, partially at least,
proven benefits for reducing anxiety, relieving muscle tension and enhancing overall
well-being.”®® This scientific understanding of its physiological effects has deepened,
demonstrating how massage positively impacts the circulatory, lymphatic,
musculoskeletal and nervous systems. The choice of massage as the primary lifestyle
intervention tool in this study is based on its longstanding popular use in addressing
anxiety, fatigue, and insomnia. Its historical background and purported effects support
its application within the framework of lifestyle modification and the proposed studies

aim to solidify the necessary evidence base .
5.2. Types and Techniques of Massage

There are various types of massage and techniques, which differ in their movements,
intensity, and applications. Each technique has different application indications and is
used to achieve specific outcomes in an individual's well-being and functionality. The
most commonly used massage application paradigms include Swedish Massage, Sports

Massage, Deep Tissue Massage, Reflexology, Aromatherapy, and Relaxation Massage.
Swedish Massage

Swedish Massage is the most widely used massage paradigm and is considered the
foundation for many other techniques. It was developed by Per Henrik Ling in the 19th
century and is one of the gentlest forms of massage, primarily focusing on improving

circulation and relieving tension. The main techniques used in Swedish Massage®’

o Effleurage: Slow, long, and steady strokes used to warm up the muscles and
prepare the body for more intense movements.
e Petrissage: Kneading and pressure applied to the muscles to help relieve muscle

tension.
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e Friction: Circular movements used to break down knots or muscle spasms and
promote circulation.
o Tapotement: Light tapping with the palms or fingers to stimulate blood flow

and invigorate the muscles.

Swedish Massage is considered effective for relieving stress, improving circulation and

restoring balance to the body.'?%!%!

Sports Massage

Sports Massage is a specialized form of massage primarily used for the prevention and
recovery from sports-related injuries, as well as to enhance athletic performance. The
approach combines elements of Swedish Massage with specific movements and
methods designed to address the needs of athletes. It incorporates techniques such as
Effleurage, which, as mentioned above, involves, slow and long strokes, here with an
emphasis on sliding the hands along the muscles following the natural direction of the
muscle body. Percussive techniques like Hacking, involving rapid, chopping
movements with the hands, and Tapotement, consisting of light fingertip tapping, are
also applied. To activate muscle energy and improve circulation, dynamic techniques
such as Pounding, which involve strikes with the fists, are used. These techniques can
be applied before, after, or during rehabilitation from injuries, with the goal of
alleviating pain, enhancing muscle endurance, and promoting faster recovery for

athletes.'??

o Pre-event massage: Used to prepare the body for exercise and increase blood
flow to the muscles.

o Post-event massage: Applied after intense physical activity to aid muscle
recovery and relieve tension.

o Rehabilitation massage: Used during training or recovery to assist in healing

from injuries, reducing pain, and easing tension in injured muscles.

The main goals of this technique are injury prevention, improved mobility and

enhanced muscle endurance.
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Deep Tissue Massage

Deep Tissue Massage uses intense pressure to reach the deeper layers of muscles and
connective tissue. This technique is especially useful for treating chronic muscle
tension, injuries, or areas with accumulated tightness, such as the back, shoulders, and
neck. Deep Tissue Massage involves movements that focus on reducing muscle spasms
and restoring flexibility. It is often applied to areas with long-standing muscle tightness
and is particularly effective for treating Myofascial Pain Syndrome and muscle

stiffness.!?3

Reflexology

Reflexology is an alternative therapy based on applying pressure and stimulating
specific points on the body, usually on the feet, hands, and ears. According to
reflexology theory, these points are connected to various organs of the body, and
activating them can positively influence their function. Reflexologists mainly use their
thumbs and fingers to apply pressure to these points and achieve therapeutic effects.
Reflexology is particularly effective in relieving anxiety, enhancing circulation, and
promoting the body’s overall well-being. '* Reflexologists use special techniques with
their thumbs and fingers to apply pressure and make small circular movements on the
reflex points, thereby improving blood and lymphatic circulation, reducing muscle
tension, promoting relaxation, and helping the body restore its natural balance. The
therapeutic benefits of reflexology are diverse and include reducing anxiety and stress
by activating the parasympathetic nervous system, relieving chronic pain such as
headaches, migraines, lower back pain, neck syndrome, and arthritis, improving
circulation by increasing blood flow and better oxygenating tissues, regulating
hormones in cases of hormonal imbalance such as premenstrual syndrome (PMS) or
menopausal symptoms, supporting digestion by relieving bloating, indigestion, or
constipation, and strengthening the immune system, as relaxation and balance

restoration help the body better resist diseases.
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Aromatherapy Massage

Aromatherapy massage is a specialized form of therapeutic massage that combines
classic techniques (such as effleurage, petrissage, and tapotement) with the use of
essential oils, which are derived from the distillation or extraction of plants, flowers,
fruits, leaves, or resins and carry powerful natural compounds with therapeutic and

aromatic properties.'%

Essential oils are not applied directly to the skin but are diluted in carrier oils, such as
jojoba oil or sweet almond oil, to ensure safe absorption through the skin.
Aromatherapy massage aims both at muscle relaxation and sensory stimulation through
the sense of smell, as the aromatic compounds affect the brain’s limbic system, which
is linked to emotions, memory, and behavior, providing relief from anxiety, reducing
tension, and improving emotional well-being. Common essential oils used include
lavender oil (for relaxation and sleep improvement), peppermint oil (for revitalization
and muscle pain relief), orange oil (for mood enhancement and stress reduction), and
rosemary oil (for stimulation and improved concentration). Therapists carefully select
the appropriate blend based on each individual’s needs, applying it with gentle,
rhythmic movements to enhance absorption and promote the calmness of both body and
mind, making aromatherapy massage effective not only for physical relief but also for
psychological wellness in cases of insomnia, anxiety, mild depression, and general

body revitalization. %

Relaxation Massage

Relaxation massage is widely described in the literature as a gentle form of massage
designed to promote deep relaxation, alleviate psychological stress, and enhance overall
well-being. It typically emphasizes slow, flowing, and light-pressure movements that
aim to activate the parasympathetic nervous system, which is responsible for the body’s
rest-and-digest response. Key techniques often include effleurage (long, gliding

strokes), petrissage (kneading and squeezing), tapotement (rhythmic tapping), friction
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(deep, circular rubbing), and vibration or shaking movements. Importantly, in the
context of relaxation massage, these methods are applied with soft intensity, differing
from therapeutic or deep-tissue massages, in order to maximize calming and stress-
relieving effects. Studies have shown that relaxation massage can increase blood
circulation, reduce muscle tension, improve flexibility, and help reduce mild pain,

contributing to both physical and emotional recovery. %1%

It is especially recommended for individuals experiencing stress from daily life, as it
helps restore emotional balance and supports psychological well-being. In many
clinical and experimental studies, including the current one, the total duration of a
relaxation massage session typically lasts around 45 minutes, covering the full body,
including the palms and feet, using rhythmic and soothing movements to optimize the

relaxation outcome.’

Similarly, with the rise of modern technology, Automatic Electronic Massage Chairs
(AEMCs) have emerged in recent years as non-pharmacological interventions,
providing a convenient and effective way to promote relaxation and enhance sleep

quality.

Massage Chairs and Applications in Promoting Relaxation and Sleep

Automatic Electronic Massage Chairs (AEMCs) have emerged in recent years as non-
pharmacological interventions aimed at improving relaxation and sleep quality in
individuals experiencing elevated levels of work-related stress.!®” Studies have shown
that the use of massage chairs is associated with reductions in stress, mental fatigue,
and musculoskeletal pain, as well as improvements in muscle flexibility and overall
quality of life.''® Additionally, AEMCs offer a range of automatic massage protocols
targeting the reduction of muscle tension and fatigue, enhancing functionality and well-

111

being'!! and they appear to contribute to improved sleep quality.'!?

However, a large portion of the available data comes from unpublished internal
manufacturer sources rather than independent, randomized controlled trials, thus

limiting the strong scientific validation of these claims.
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Beyond their use for relaxation and sleep improvement, AEMCs have also been studied
in other populations. In clinical settings, the application of mechanical massage through
AEMCs has been shown to significantly reduce pain levels in women during labor,
suggesting a non-invasive alternative method of analgesia.''® Similarly, in patients
undergoing chemotherapy, the use of AEMCs helped alleviate treatment side effects!',
while among professional groups at high risk for musculoskeletal disorders, such as
musicians, regular use appeared to have preventive value by reducing muscle tension

and enhancing physical resilience.''®

Particularly interesting is the use of AEMCs in sports. According to Xie et al., the
application of automatic massage reduced vagal nerve tone and accelerated the
clearance of metabolites such as lactic acid, leading to faster recovery after intense
exercise.!'® These findings support the view that AEMCs may serve as an efficient

recovery tool for athletes compared to other passive methods.

In summary, the existing findings highlight that AEMCs can be a valuable tool for
managing stress and musculoskeletal dysfunctions, as well as promoting relaxation and
sleep quality in both healthy and clinical populations. Nevertheless, the limited
availability of high-quality research data, particularly concerning the direct effects of
AEMC:s on sleep and relaxation indicators, underscores the need for further randomized
controlled trials. Similarly, the growing body of research into traditional forms of
massage therapy, especially relaxation massage based on Swedish techniques, also

points to its potential benefits for sleep quality, duration and overall well-being.

5.3. Effects of Massage on the Circulatory, Lymphatic and Musculoskeletal

Systems

Massage is well known for its positive effects on various systems of the human body,
including the circulatory, lymphatic, musculoskeletal, and nervous systems.'!
Understanding these effects has been enhanced by modern studies, which demonstrate

the benefits of massage at both physiological and biological levels.
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Massage enhances blood circulation and the delivery of oxygen and nutrients to the
tissues, improving blood flow and supporting tissue recovery after strain or injuries.!'®
Increased circulation helps reduce muscle pain and promotes faster recovery after
intense physical exercise or injuries.!!” Additionally, lymphatic drainage is enhanced,
facilitating the removal of toxins and preventing the buildup of fluids, which provides

significant benefits in reducing swelling and inflammation.

Regarding the musculoskeletal system, massage relieves muscle tension, reduces
muscle spasms, and promotes tissue relaxation, contributing to the relief of chronic

muscle discomfort and increased flexibility.!'?

These benefits not only enhance
physical comfort but also have a regulatory effect on the nervous system. Specifically,
massage stimulates the parasympathetic system, which is responsible for restoring the

body's balance after stress.

5.4. Regulatory Effects of Massage on the Nervous System

Massage has a positive effect on the nervous system, particularly the parasympathetic
system, which is responsible for restoring the body's balance after stress. Among the
key outcomes of massage are the reduction of heart rate and blood pressure, as well as
the enhancement of feelings of calmness and well-being.'?! Activation of the
parasympathetic system reduces the body's response to stress or tension, promoting

relaxation and mental well-being.'??

In addition, studies have shown that massage can lead to an increase in parasympathetic
activity and a decrease in sympathetic activity, which is associated with the "fight-or-
flight" response. This shift in autonomic nervous system activity helps reduce anxiety,
promote deeper sleep, and improve overall mood regulation.!?* Furthermore, research
suggests that regular massage therapy may contribute to long-term improvements in the
autonomic regulation of the nervous system, making it a useful tool for managing
chronic stress and preventing burnout.!?* This regulation also extends to the endocrine
system, where massage has been shown to significantly affect hormone levels,
increasing oxytocin and reducing stress hormones, thereby contributing to hormonal

balance and enhancing both mental and physical well-being.
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5.5. Effects of Massage on Hormones

Massage has been shown to significantly affect the endocrine system by increasing
oxytocin levels and reducing stress hormones, thereby contributing to hormonal balance
and enhancing both mental and physical well-being.'”> Numerous studies have shown
that the application of therapeutic massage leads to a reduction in cortisol levels, the
primary stress hormone, which is associated with the activation of the parasympathetic
nervous system and a decrease in physiological arousal.'?%!?” At the same time, an
increase in the production of serotonin and dopamine 1is observed, two

neurotransmitters associated with good mood, pleasure, and psychological stability.

Furthermore, massage appears to enhance the secretion of oxytocin, a neurohormone
that promotes feelings of trust, connection, and relaxation, while also exhibiting
analgesic and anti-stress properties. The positive effect on these hormones has been
linked not only to the reduction of anxiety and depressive symptoms but also to the
improvement of sleep quality and overall psychosomatic health. These changes seem
to be immediate and persist for a considerable period after the massage session, making
this method a valuable tool in the context of non-pharmacological interventions for
improving well-being.'?® As such, massage has become one of the oldest therapeutic
methods used for relieving stress, pain, and muscle tension, and its diverse techniques
continue to be an integral part of modern health practices. These techniques vary in
terms of movements, intensity, and applications each offering unique benefits

depending on the specific therapeutic needs of the individual.

5.6. Effects of Massage on Sleep

Relaxation massage, primarily based on Swedish massage techniques (such as
superficial and deep effleurage), has garnered increasing scientific attention as a
complementary, non-pharmacological intervention for improving sleep quality,
duration and well-being.'?*"!*! The literature indicates that massage exerts multiple

physiological effects, such as reducing cortisol levels and other stress markers,
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increasing the neurotransmitters serotonin and melatonin, and activating the
parasympathetic nervous system, all of which contribute to muscle relaxation, stress
reduction, and easier transition into deeper NREM sleep stages.'*? Specifically, in
vulnerable populations such as the elderly, cancer patients, children with developmental
disorders, and individuals with chronic stress or depression, massage interventions have
been associated with improvements not only in sleep but also in overall quality of
life.'%® Despite these promising findings, the current research base exhibits significant
limitations: most studies involve small sample sizes, often lack a placebo group or blind
design, and the massage techniques and protocols vary across studies, with many
relying on subjective questionnaires rather than objective measurements such as EEG.
Therefore, there is a pressing need for large, randomized, controlled clinical trials that
combine psychophysiological, biochemical, and electrophysiological assessment
parameters to determine the true efficacy and mechanisms of relaxation massage as a
therapeutic strategy for managing insomnia. The documentation of massage as a means
to improve sleep and well-being strengthens the scientific foundation of this doctoral
study, which focuses on the application of relaxation techniques within the framework
of lifestyle modification. The limited use of objective assessment methods (such as

EEG) in previous studies highlights the need for the present research effort.
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Study 1

The Effect of Timing of Sports Massage on 60-m Sprint Performance
in Competitive Athletes

Status: Accepted

Journal: International Journal of Therapeutic Massage & Bodywork

Impact Factor: 1.0

This study is accepted for publication and scheduled to be officially published in December 2025: The
Effect of Timing of Sports Massage on 60-m Sprint Performance in Competitive Athletes. Ilias Ntoumas,
Christina Karatzaferi, Christoforos D. Giannaki, Vasileios Nousios, Konstantina Siarava, Aliki
Mpakatselou, Fotini Papanikolaou, Aggelos Pappas, Charalampos Krommidas, Efthimios Dardiotis,
Eleftherios Lavdas, Giorgos K. Sakkas. International Journal of Therapeutic Massage & Bodywork

(LJTMB).
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Abstract

Background. Sports massage is considered to improve muscle tone, flexibility and thus,
overall, contribute to the improvement of athletes' performance. It is not yet clear whether
pre or post warm-up sports massage can enhance athletes’ performance. Additionally, while
essential oils are believed to enhance the effects of massage, empirical evidence remains

limited.

Purpose: The present study aimed to evaluate the timing effect of pre-competition sports

massage, using two different massage oils, on sprint performance.

Methods: A total of 40 competitive male young sprint & multiple-sprint sport athletes were
randomly divided into two groups, Group 1: sports massage applied after the warm-up
followed by a max 60-m sprint trial; Group 2: sports massage before the warm-up followed
by a max 60-m sprint trial. All participants were assessed in 3 different massage conditions:
a. Control: usual warm-up, no massage; b. AEO: sports massage using activation essential

oil; c. BO: sports massage using baby oil.

Results: The results demonstrated a statistically significant main effect of massage on sprint
performance, by reducing 60-m sprint time [F (2,78) = 5.304, p<0.005]. Specifically, sprint
performance improved (3.91%, p=0.008) when the sport massage session took place after

the athletes” warm-up (Group 1) and when the AEO was applied (p=0.004).

Conclusion: A brief pre-competition sports massage, especially when after the warm-up
session and when AEO is applied, could be used as a complementary approach to help

improve sprint performance.

Keywords: sprint; sports massage; essential oil; performance
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Introduction

The application of massage has adapted over time into various techniques with
diverse uses, making it a prevalent practice of alternative or complementary medicine across
various cultures and work or sport disciplines. Massage techniques can target the entire body
or specific muscle groups to achieve different outcomes for a variety of targeted populations.
Most members of the general public may have the experience of a “relaxation massage”.
Such a massage protocol, usually of long durations (20 to 60 min) incorporates longer and
slower strokes, like effleurage and petrissage'®?, with gentle pressure across the body. It is

134

employed by the general population to reduce stress, °* alleviate overall muscle tension and

promote a sense of mental and physical well-being.!¥

The application of “sports massage” to athletes, aims primarily to address either
the preparation or the recovery of muscles engaged in athletic activities, and is of shorter
durations (anything from 5 to 30 min). (4) Pre-event sports massage, which prepares athletes
before competition or training, includes techniques such as light effleurage, faster strokes,
and tapotement to reduce stress and blood pressure!*®, enhance blood flow, promote
vasodilation, warm up muscles, and increase flexibility.!*” In contrast, post-event sports
massage involves firmer pressure to address muscle soreness and tension built up during

physical activity. '8

High-performance athletes incorporate massage as a regular component of their
daily recovery routine, especially after intensive training or competition.'** Massage
following intensive training or competitions has been shown to reduce the severity of muscle

soreness and help maintain muscle function and repair. '4%-!4!

According to a systematic
review and meta-analysis by Davis et al., the effect of sports massage can positively improve
flexibility and Delayed Onset Muscle Soreness (DOMS), establishing it as a valuable tool
for athletes.!*? Regarding the application of pre-competition massage, there is limited
evidence of its benefit on actual performance and debate in the literature regarding the
optimal timing of the massage session, i.e. whether it should be applied before or after the

athlete’s warm-up, for performance enhancement and/or injury prevention.(11)

Regarding other approaches, recent studies have proposed potential benefits for

various modalities such as foam rolling, percussion guns, dynamic stretching and vibration
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therapy in improving physical function. Foam rolling, for example, has been shown to
enhance flexibility by relaxing tension in skeletal muscles and fascia.'** Similarly, vibration
therapy has been found to elicit physiological and psychological benefits.'** However, the
benefits of pre-competition vibration therapy on power performance remain inconclusive,
nor is there evidence showing superiority of such modalities over pre-competition sports

massage (which will be the focus of this article).!*>:146

In recent years, the integration of essential oils in massage applications has
received significant attention, with the aim of harnessing possible synergistic benefits. !4’
Essential oils, derived from various plant sources, are purported to offer a broad range of
therapeutic actions that could plausibly enhance the effects of massage.!**!* Qils such as
lavender, chamomile, propolis, and bergamot exert their calming and anxiety-reducing
effects primarily through modulation of the gamma-aminobutyric acid (GABA)ergic system,
acting on GABA-A receptors to promote relaxation and reduce sympathetic nervous system
activity. '** Additionally, these essential oils have been shown to influence serotonin and
dopamine pathways, further contributing to mood enhancement and stress relief. .!>'"'>°> On
the other hand, essential oils such as blumea balsamifera, eucalyptus, peppermint, and ginger
exhibit antioxidative, analgesic, and anti-inflammatory properties by modulating
inflammatory mediators such as nuclear factor kappa B (NF-«B) and cyclooxygenase-2
(COX-2)!36-158 reducing oxidative stress via scavenging reactive oxygen species (ROS), and
enhancing microcirculation, which aids in muscle recovery and pain reduction. > Such
effects are brought about by terpenes and terpenoids, which constitute the bioactive elements
of essential oils.'®® Their absorption can occur via inhalation, ingestion or through the skin.
Small, lipophilic terpenoid molecules have a greater capacity to penetrate to the bloodstream,
enhancing the skin treatment’s effectiveness.'®* Despite these promising benefits, more
research is needed to fully understand the efficacy of essential oils, particularly whether they

would provide benefits when used during a pre-competition massage session.

Therefore, the main aim of this study was to evaluate the effect of a brief pre-
competition massage on sprint performance in competitive athletes, applied in two timings,
pre and post warm-up. Moreover, another aim was to examine the efficacy of different
massage oils used for sports massage on sprinting performance. To clarify the research focus,
the study specifically aims to evaluate the effect of massage on sprint performance, and
further investigates whether the use of essential oils enhances these effects. We hypothesized

that the application of massage would be beneficial for sprinting performance and that the
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use of essential oils during sports massage might further augment the possible benefits of

massage on sprinting performance.

Methodology

Subjects

Forty (N=40) competitive male athletes (34 competitive level track sprinters
and6 soccer, center forwards, with past or parallel track and field experience) (aged
20.87 + 2.82 years) fulfilled the inclusion criteria and participated in this study.
Inclusion criteria included participants aged >18 years with an active athletic
membership (registered with a sports club and federation). Exclusion criteria included
dermatological diseases, allergies to massage oil, a history of overtraining syndrome,
having a muscle injury in the last 6 months, any acute or chronic condition that would
limit the ability of the volunteer to participate in the study and refusal to give written
informed consent.

The study was approved by the Human Research and Ethics Committee of the
University of Thessaly (1864/08-12-2021). All participants gave their written informed

consent prior to study participation.

Study Design

Participants were randomly divided into two groups. Group 1 (N=20) received
a 5-min sports massage application after the warm-up followed by the sprint trial, and
Group 2 (N=20) received a 5-min sports massage application before the warm-up
followed by the sprint trial. Both groups were assessed in three different conditions: a)
Control condition (CON): participants followed the same standard warm-up as the other
groups, which consisted of (10 min jogging, 5 min active stretching, and 4 X 60 m
moderate intensity runs). Then they put on their spikes, walked to their starting block
and (at 5 min post warm-up) performed a timed 60-m sprint; b) Activation Essential Oil

condition (AEO): participants received a sports massage using a commercially
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available activation essential massage oil, the composition of which is provided in the
“Massage Oil” section; c) baby-oil condition (BO): participants received a sports
massage using a commercially available standard massage oil (baby-oil). All conditions
were separated by one week, and participants were randomly assigned to different oil
applications using a computer-generated randomization sequence. The researcher who
analyzed the data remained blinded to the assigned group (Figure 1). All testing sessions
took place at the same time of day to control for any training or timing effects. Physical
activity and training load were kept constant during the 3-week study period, while

participants were instructed to follow the same daily routine to the extent possible.

A CONSORT diagram (Figure 1) summarizes recruitment, enrollment and dropout

rates. Final enrollment included 40 participants.

Assessed for eligibility

(n=60)

=
E Excluded (n=20)
5 + Not eligible (n=12)
] + Enrolled in another study (n=2)
= + Not interested (n=6)

Consisted (n=40)

Received intervention

(n=40)
=
2
3
=
< Group-1 Group-2

(n=20) (n=20)
Early withdraw (n=0)
2
z
E Final analysis (n=40)
Excluded from analysis (n=0)
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Procedure

All measurements were conducted indoors at the National Track and Field
Stadium of Trikala in Thessaly, Greece, on the indoor track lane (80-meter length, 5
lanes width), with a constant temperature of 20°C (indoor heating). Participants wore
running shoes for their warm-up and spike shoes for their timed 60-m max sprint trial.

They wore shorts or sports leggings and kept the same outfit for all testing sessions.

For Group 1, participants completed first a warm-up session. This included 10
minutes of jogging, 5 min active stretching. The active stretching consisted of dynamic
stretches such as leg swings, hip circles, torso twists, high knees, jumping jacks and
lunges. Each exercise was performed for 20-30 seconds (or 8-12 repetitions), with short
breaks of 5-10 seconds in between. This was followed by 4 X 60 m moderate intensity
runs (interspersed with 1 min active recovery, i.e., walking). Participants then received
a sports massage, in the massage room of the stadium, lasting for 5 min. At 5 min after
the completion of the massage session, having changed shoes, participants completed a

60-m max sprint trial.

For Group 2, participants completed their 5 min sports massage session first,
then they completed their warm-up (as above). At 5 min after the warm-up session,
participants completed a 60-m max sprint trial. All sports massage sessions were

performed by the same certified sports masseur.

Sprint time was recorded when the athlete passed through 30m and when they
reached the 60m finish-line by two experienced researchers blind to the group or the
condition that the participants attended. After the sprint trial, participants changed shoes
and performed jogging for 5 minutes at a low intensity, followed by stretching

exercises.

All participants were continuously monitored and guided for the timely
implementation of their allocated protocol. Before the massage session and in order to
keep the participants blind with regards to the type of oil applied (AEO or BO
condition), a nose clip (INDEX, 55609) was placed on the participant’s nose, so they
could stay naive on the two different oil massage products used. The CON condition

was always conducted first. Subsequently, randomization ensured that each participant
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had an equal opportunity to be assigned first to either the AEO or BO condition, thereby

minimizing bias and preserving the integrity of the study results (Figure 2).

Figure 2. Study Flow

Group-1 (N=20)
(warm-up + massage + 60m)

Participants
(N=40)

Group-2 (N=20)
(massage + warm -up + 60m)

Figure 2. Study Flow Chart. Participants were randomized into 2 groups and
participated in 3 different trial sessions. (CON) = control protocol, no massage and 60-
m maximum sprint; (AEO) = massage application using essential activation oil and 60-
m maximum sprint; (BO) = massage application using baby oil and 60-m maximum

sprint.
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Massage Sessions

A stimulating type of massage was used as the pre-competition sports massage
intervention in this study. The techniques were performed on specific leg muscle
groups, including the gastrocnemius, the biceps femoral and quadriceps, while
excluding the pelvic area. The total duration of the pre-competition massage was 5
minutes. The brevity of the massage session was intentional, considering that: a) a
longer duration of massage is often commented'®>!%® ypon as a negative aspect of pre-
competition massage, b) in our study, the specific duration was considered sufficient
for the emphasis placed on legs and enough for the selected sports massage
techniques'®>!%”. Techniques included: i) Effleurage (moderate to high intensity palmar
sliding) and 1i) tapotement; including tapping, cupping, hacking and puffer (fingertip
strikes), hacking (side palm strikes), and pounding (closed fist strikes) on the posterior
and anterior surfaces of the lower leg, (Table 1). The same massage techniques and
order of movement applications was used in all massage conditions and each session
was time and content-monitored. No massage nor oil was applied during the CON

condition.

Table 1. Anterior and Posterior Thigh Massage Protocol (Including Posterior Thigh, Calf and
Anterior Thigh).

Massage Technique Rate (movements per minute) Time (duration) in seconds
1. Effleurage (palmar sliding technique) 60 reps/min 90
(Photo 1)
2. Hacking (Photo 2) 30-40 shakes/min 60
3. Tapotement (Photo 3) 170-200 contacts/min 60
4. Pounding (Photo 4) 25 strikes/min 90
58

Institutional Repository - Library & Information Centre - University of Thessaly
01/09/2026 22:56:04 EEST - 216.73.216.156



59

Sports Massage Technique Description

The massage protocol was applied to the anterior and posterior thigh muscles,
as well as the calf muscles, following a standardized sequence of techniques with
controlled intensity and rhythm. Participants were placed in a prone position for the
massage of the posterior thigh and calf muscles and in a supine position for the massage
of the anterior thigh muscles, lying on an ergonomic massage table. This positioning
ensured optimal access to the muscles and the uniform application of techniques (Figure

3).

Initially, Effleurage, a moderate to high-intensity palmar sliding technique, was
applied to the anterior and posterior thigh muscles. The movements followed the natural
direction of the muscle fibers, starting from the insertion and moving toward the origin.
The pace was maintained at 60 repetitions per minute, with a total duration of 90

seconds (Photo 1).

Next, the Hacking technique, a form of percussive massage involving light,
rapid chopping motions with the lateral edge of the hands, was applied to the posterior
thigh muscles and calves. These movements were performed at a rate of 30-40 shakes

per minute, with a total duration of 60 seconds (Photo 2).

Following this, the Tapotement technique, consisting of light and repetitive
fingertip tapping, was applied to both the anterior and posterior thigh muscles. The pace

ranged between 170-200 contacts per minute, with a duration of 60 seconds (Photo 3).

Finally, the Pounding technique was applied, involving dynamic, rhythmic
strikes with the fists, primarily targeting the calf muscles and posterior thigh muscles.
The rate was maintained at 25 strikes per minute, with a total duration of 90 seconds

(Photo 4).
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Figure 3. Sports Massage Techniques.

Photo 1. Effleurage Technique (palmar sliding)
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Photo 2. Hacking Technique

Photo 4. Pounding Technique
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Massage Oil

The activation essential massage oil (AEO) contained a mixture of carrier oils,
of green olive oil, avocado oil, sesame oil, natural wax, propolis oil, cocoa butter, and
contained cinnamon, oregano, sage, lemon, eucalyptus, nutmeg, orange, and spearmint,
essential oils which carry natural terpenes. The mixture is commercially available as a
pre-exercise massage oil, with similar products circulating worldwide.

The control massage oil was a commercially available “Johnson’s baby oil”
(https://www.johnsonsbaby.com/baby-products/johnsons-baby-oil), composed of 99%
mineral oil (a refined petroleum product) and <1% fragrance (Benzyl Acetate,
BicycloNonalactone, Isopropyl Myristate, Mefrosol) from a well-known manufacturer.
This specific oil was scented and free from naturally occurring terpenes and terpenoids.

Similar mineral oils are also produced by other manufacturers.

Sprinting Capacity - Speed

Time completing the 60 meters distance (and time at the 30-m mark) was
recorded via a standard official stopwatch (CASIO, 80TW-1EF) used by two
experienced track and field athletics officials’ referees, who were also involved as
researchers in this study. The accuracy and precision of the referees’ ability for time
recording was assessed against the gold standard approach, which is the photoelectric
sensors (Photocells Witty Gate). For this particular task, a subset of the participants
(N=13 male sprinters) was timed during a 60m maximum sprint using both timekeeping
techniques (stopwatch vs photoelectric sensors). We found no statistically significant
differences between the two approaches (N=13, stopwatch 7.62 + 0.66, vs photoelectric
sensors 7.82 £ 0.65, p=0.447) while the mean differences between the two approaches
was 0.20 + 0.03sec.

Statistical Analysis

The statistical analysis was performed using IBM SPSS Statistics version 29
(SPSS Inc., Chicago, U.S.A.). Data were checked for normal distribution (Shapiro-Wilk
test) and average data are presented as mean+SD. An independent T-test was used to

examine if there were significant differences in basic characteristics between Group 1
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(post-warm-up massage) and Group 2 (pre-warm-up massage). A General Linear
Model with Repeated Measures ANOVA (GLM) was used to examine the main effect
of sports massage for all participants across all conditions. Moreover, GLM was used
to examine the effect of timing of the massage application (i.e. 30-m and 60-m sprint
time performance between pre or post warm-up massage groups). In addition, the effect
of type of massage oil used was examined (i.e., 30-m and 60-m sprint time performance
between (BA) or (AEO) groups). Furthermore, to account of individual variability, A-
change values were calculated (AEO time against CON sprint time, BO time against
CON sprint time) and an independent T-test was used to examine possible group

differences. The significance level was set at p<0.005.

Power Analysis

Sample size calculations were conducted using G*Power 3.1. The post-hoc
“GLM”: Repeated measures, within factors” method was used to calculate the power
analysis. The resulting minimum required sample size to achieve 80% power was 40
for 2-sided group-1 and group-2 errors 5% [(Effect size 0.37, Critical F 3.11, Ndf 2,
Ddf 76, Power (1-f err pob) = 0.82 (82% power)].
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Results

Subject characteristics are shown in Table 2. No statistically significant
differences in basic characteristics (p>0.005) were found between participants assigned to

Group 1 and Group 2.

Table 2. Basic characteristics of study participants.

Parameters All Participants Group 1 Group 2 P Value
N 40 20 20 -
Age (years) 20.62 +£3.33 20.05+2.65 21.20+3.79 0.281
Body weight (kg) 71.21+7.21 70.88 £ 6.74 71.55+7.48 0.769
Body height (cm) 1.79 +£0.48 1.80+0.05 1.78 £0.05 0.301
BMI (kg/m?) 22.24+£2.22 22.00 +1.90 22.50 +£2.46 0.480
Years of competitive 498 +2.43 4.25+£2.07 5.70 +£2.60 0.058
training

Note: Data are presented as Mean +SD. Significance level p<0.05; BMI: Body Mass Index.

Overall, a statistically significant independent main effect of massage on 60-m sprint
performance for the entire sample was found, [F (2,78) = 5.304, p<0.005]. In addition, using
sports massage time of application as a covariate in the comparison between the two
conditions (pre warm-up vs post warm-up massage), a significant main effect of timing of
massage application on 60-m sprint performance was found [F(1,38)= 9.560, p<0.005).
Specifically, the 60-m sprint trial time was faster overall in Group 1 (post warm-up massage)

compared to Group 2 (pre warm-up massage) [F (1.94,1.596) = 5.32, p=0.008] (Table 3).
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Table 3. Average group sprint performance characteristics.

Parameters All Participants Group 1 Group 2 P Value
(95% CI) (95% CI) (95% CI) (Effect size: partial n?)
N 40 20 20 -
30m sprint 3.98+.24 4.02+.19 3.95+.29 0.220 (0.285)
(sec)
(3.91 t0 4.06) (3.94t04.1) (3.82t0 4.08)
60m sprint 7.52+.38 7.37+ .34 7.67+ .37 0.008 (0.844)
(sec)
(7.4 t0 7.64) (7.22t0 7.52) (7.51t0 7.83)

Note: Data are presented as Mean +SD. Significance level p<0.05; p values refer to the differences

between Group 1, and Group 2.

No statistically significant differences were found in the 30-m mark split time between
groups. Furthermore, using sports massage as a covariate in the comparison between two
massage oils (AEO vs BO) showed that AEO was superior to BO, while time in the 60-m
sprint trial was faster when AEO was used [F (9.560):7.42 +0.37 vs 7.45 = 0.43, p<0.005].

Performance changes for both groups when using massage activation essential oil (AEO
condition) are shown in Table 4. A statistically significant difference between groups was
found in the 60-m sprint time, with faster times recorded in Group 1 (% A-change: -4.7% =+
0.35, % vs -10.5% + 0.27, p<0.005). No statistically significant differences were observed

in the 30-m sprint time.
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Table 4. Sprint performance using the activation essential oil (AEO condition), as sprint

time (sec) per group (percentage delta-change (%) is indicated in parentheses).

Parameters Group 1 Group 2 P Value
(95% CI) (95% CI) (Effect size: partial n?)
N 20 20 -
30m sprint (sec) 4.05+.20 4.08 .26 0.191 (0.129)
(3.96 to 4.14) (3.97 t0 4.19)
(%A-change) (-0.5% + 0.20) (-6.5% +0.27) (0.952)
60m sprint (sec) 7.27+.36 7.57+.33 0.004 (0.868)
(7.11 to 7.43) (743 t07.71)
(%A-change) (-4.7% + 0.35) (-10.5% £ 0.27) (0.221)

Note: Data are presented as Mean +SD; %A-Change was calculated using the CON values as reference

point; Significance level p<0.005; p values refer to the differences between Group 1, and Group 2.

Furthermore, performance changes for both groups when using massage baby oil (BO
condition) are shown in Table 5. No statistically significant differences (p>0.05) were
observed in the 60-m sprint time, although a tendency for faster times in Group 1 compared
to Group 2 was observed (% A-change: -3.8% =+ 0.27, p<0.005, vs -1.5% =+ 0.36, p<0.005).

Likewise, no statistically significant differences were observed in the 30-m sprint time.
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Table 5. Sprint performance using the baby oil (BO condition), as sprint time (sec) per

group (percentage delta-change (%) is indicated in parentheses).

Parameters Group 1 Group 2 P Value
(95% CI) (95% CI) (Effect size: partial n?)
N 20 20 -
30m sprint (sec) 4.03+ .21 4.08 +.22 0.866 (0.232)

(%A-change)

(3.94 t0 4.12)
(-6.5% + 0.20)

(3.98 t0 4.18)
(-1.9% + 0.25)

(0.156)

60m sprint (sec)

(%A-change)

726+ 35
(7.11 to 7.41)
(-3.8% = 0.27)

7.64 = 41
(7.46 to 7.82)
(-1.5% = 0.36)

0.163 (0.996)

(0.169)

Note: Data are presented as Mean +SD; %A-Change was calculated using the CON values as reference

point; Significance level p<0.05; p values refer to the differences between Group 1, and Group 2.
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Discussion

To the best of our knowledge, this is the first study to investigate the timing effect
of a brief sports massage on sprinting performance. We show that pre-competition sports
massage seems to have an overall beneficial effect on 60-m sprint performance, especially,
when it is applied after the warm-up session, improving sprint time by 3.91%. In addition, it
seems that massage performed with an activating essential oil has an additional positive
effect compared to regularly used baby oil, especially when the activating oil is used for a
massage applied after the athlete’s warm-up. Additionally, no differences were observed in
the 30-m mark split time between groups, suggesting that the benefits of the sports massage

may become more evident in the latter half of the sprint.

In the current experimental study, the parameter that improved the most was the
60-m sprint time, by 0.30sec (£ 0.03). In contrary to our findings, Moran et al. found that a
combination of a stimulating massage and a standard warm-up applied before the start of the
race did not affect sprinting performance.!®® Differences in the massage protocol and
application techniques could explain the lack of agreement between the two studies. Indeed,
the massage performed in the study of Moran et al., lasted 3 times longer compared to our
protocol (10-15 minutes), something that could have stressed the tissues or might have
affected pliability or other properties of skeletal muscles.'®® Their findings suggest that pre-
competition massage alone could negatively impact sprint performance, potentially due to
increased muscle relaxation or altered neuromuscular function. The longer duration of
massage may have contributed to these effects by promoting excessive muscle relaxation or
altering the neuromuscular response, while our shorter protocol likely did not produce the
same level of relaxation or fatigue. In contrast, the combination of massage and warm-up
appeared to mitigate these effects. Future research could explore the impact of combining
massage with an active warm-up in our protocol to determine whether it influences sprint
performance differently. Additionally, future research could consider repeating the study
with a group that receives a longer massage duration, which may provide additional insight
into the potential effects of prolonged massage on sprint performance. Similarly, Fletcher
investigated the effects of three different warm-ups, with particular focus on pre-competition
massage, which consisted of 9 minutes of fast, superficial effleurage (30 strokes per minute)

and petrissage (60 strokes per minute) applied to key lower-limb muscle groups. The
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massage was administered with light to moderate pressure while participants were in a
supine position with knees flexed. The study found that pre-competition massage alone had
a negative effect on 20-meter sprint performance, likely due to decreased musculotendinous
stiffness, while its combination with a traditional warm-up did not provide additional
benefits over warm-up alone.'® Interestingly, Mine et al. systematically examined a series
of studies on pre-exercise massage and concluded that prolonged massage sessions (lasting
>9 min) may have negative effects on lower limb maximum strength, sprint performance
and jump height.!”® In our study the applied sports massage lasted for 5 min and included
hacking and rapid movements, that seem to improve blood circulation.!”" According to
recent literature and the present results, a brief pre-competition sports massage has been
shown to be beneficial.!”? Possible mechanisms to explain the positive effects could include
an improvement of range of motion (ROM) without jeopardizing muscle tone, particularly
when combined with other massage techniques. Tapotement alone may not significantly
impact ROM, but its effects could be enhanced when incorporated with other methods that
target muscle relaxation and flexibility.!”® Additionally, an increase in the flow in the
lymphatic system overall promotes general blood circulation in the massaged muscle groups,

174175 Furthermore, an

which may contribute to improved recovery and performance.
important mechanism through which massage can influence myofascial function is the
increase in hyaluronic acid (HA) production, which improves the sliding of fascial tissues
and reduces friction between muscle structures, thereby facilitating mobility and muscle
function. '"® Additionally, the stimulation of nerve endings located in the fascia can trigger
inhibitory responses in the central nervous system, contributing to the reduction of muscle
tone and promoting relaxation.!’”!”® Regarding the application of essential oil (EO), the
positive effects of massage and the activation of essential oils (AEO) on sprint performance
can be explained through mechanisms related to recovery and the improvement of muscle
function. AEO, which includes essential oils such as eucalyptus, mint, and orange, contains
natural terpenes that have been shown to reduce muscle tension and fatigue, aiding in
performance improvement during high-intensity exercise, such as sprinting.!”” Moreover,
some researchers propose that sports massage prior to subsequent performance can improve
athletes' sense of readiness and perceived energy levels, as well as enhance blood flow,

promote vasodilation and stimulate the release of endorphins'® and increase circulation.'®!

All those changes may improve athlete’s self-confidence and state of vigilance to compete.
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In recent years massage sessions increasingly incorporate essential oils in the oil
mixture. To our knowledge, this is the first study to investigate the use of a commercially
available mixture of “activation essential oils” applied during the sports massage session on
sprinting performance in competitive athletes. We show that activation oil seems to have a
beneficial effect on 60-m sprint performance, specifically when it is combined with a brief
massage applied after the warm-up session. Again, the parameter mainly improving was the
60-m sprint time, compared to baby oil condition. We have not investigated the possible
mechanisms of action. We minimized, to a degree possible, the effect of inhalation by
blocking that intake route using a nose clip. There are limited studies using essential oils
during massage sessions and assessing performance. Relevant literature suggests that the
types of essential oils used may activate the nervous system, stimulating blood circulation,
reducing muscle and joint soreness.!”>!1827185 Paoli et al. studied the effect of sports massage
using ozonized oil in competitive cyclists and found that this particular type of massage oil
increased blood lactate removal, improved performance, and reduced the perception of
fatigue.'®® In another study, Hongratanaworakit et al. investigated the stimulant effect of
jasmine oil during massage and found that jasmine oil caused a significant increase of
breathing rate, blood oxygen saturation, and systolic and diastolic blood pressure in the
intervention group, indicating an increase in autonomic arousal.'®” It should be noted
however, not all of the available studies controlled for inhalation of essential oils. Still, taking
together our study results and the limited available published data, it appears that pre-
competition sports massage using activation essential oils can provide further benefits in
aspects related to performance and fatigue. Further research is however needed to shed more
light on the mechanisms of action, whether allowing for inhalation of the essential oils would
improve acute performance, and whether athletes and coaches can use essential oil products
to achieve better performances and overall ranking in the long run. Additionally, future
studies should compare the effects of short-duration versus long-duration massage after

warm-up to determine optimal application strategies for athletic performance.

In the current study, we have to acknowledge some significant strengths and some
weaknesses. Some limitations that need to be acknowledged is the study design and the fact
that only males were included in the study, which may limit the generalizability of the
findings to female athletes. A crossover design could have provided more evidence on the
effectiveness of the intervention. Another limitation is that the sprint recordings were done

by using manual stopwatches and not by photoelectric sensors. This could have induced
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some small measurement errors or inconsistency in our results, perhaps explaining the lack
of statistical significance for the 30-m split time measurements. Additionally, while the CON
condition was always administered first and remained fixed, the BO and AEO conditions
were randomized, which may have influenced the outcomes and introduced a potential
sequencing effect. Still, the subset analysis using 13 of the 40 participants, did not show
statistically significant differences between the two assessing approaches with hand
measurement error being smaller that the calculated differences for the 60-m times (see
results section). Another weakness of our study is the lack of assessment of the subjective
feeling of relaxation or readiness after the massage session (whether applied pre or post
warm-up). This could have helped us conclude whether the essential oils would have
supported the athletes emotionally rather than physically to complete their sprint trial. Still,
the majority of the participants declared a positive feeling overall. Another weakness that
needs to be acknowledged is the fact that the masseur was not blind to the type of massage
oil applied. Among the main strengths of our study is the blinding of the time recorders for
the type of group or massage session. In addition, participants of the study where blind
regarding the type of oil used during the massage since their nose was blocked using a nose
clip. And perhaps most importantly, and as indicated by the times achieved, in contrast to
other studies reporting no effects or negative effects of massage, our study participants
demonstrated good to excellent sprinting ability (on par with European competitive

collegiate, national and international level) thereby adding ecological value to our findings.
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Conclusions

In conclusion, the findings of the current study indicate a positive effect of pre-
competition massage on sprint performance, particularly when applied before the warm-up.
That positive effect was better sustained by the application of essential oils (vs standard baby
oil). Such findings can hold significant practical value for athletes. In sports such as
sprinting, the observed statistically significant improvements, however small, may prove
crucial for an athlete's performance and podium standings. In that sense, this simple and
practical application that can acutely improve athletes’ performance warrants further work,
to decipher possible long-term effects, and pinpoint mechanisms of action. These findings
suggest that incorporating pre-competition massage, particularly with essential oils, into
athletes’ routines could be a simple yet effective strategy to enhance sprint performance.
Coaches and sports practitioners may consider integrating this approach into warm-up

protocols to maximize its benefits in competitive settings.
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Study 2

Massage Positively Influences Daytime Brain Activity and Reduces

Arousal State in Poor Sleepers: A Randomized Controlled Trial.

Status: Accepted
Journal: BMC Complementary Medicine and Therapies
Impact Factor: 3.3

Clinical Trial Registry number: NCT06780072

This study has been accepted as: Massage Positively Influences Daytime Brain Activity and Reduces
Arousal State in Poor Sleepers: A Randomized Controlled Trial. llias Ntoumas, Christina Karatzaferi,
Fotini Boubougiatzi, Nefeli Manakou, Artemis Aslanidi, Christoforos D. Giannaki, Fotini Papanikolaou,
Efthimios Dardiotis, Eleftherios Lavdas, Giorgos K. Sakkas; in BMC Complementary Medicine and
Therapies [32f811c4-1751-49d9-a933-3d5e1¢5¢9554]
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Abstract

Background: Daytime napping is used as a strategy to complement insufficient night-
time sleep and improve daytime mental and physical performance. Massage can play a
crucial role in promoting relaxation and wellness at various settings including the work

place.

Purpose: The purpose of the present study was to investigate the effect of two different

types of manual massage sessions on day-time napping in poor sleepers.

Methods: This was a randomized, single blind, placebo-controlled, three arm,
interventional clinical trial. Fifteen participants (aged 21.6 & 1.3years) participated in
three different conditions over one week apart: 1) 30-minute Sports massage condition
(ACT), 2) 30-minute Relaxation massage condition (REL) and 3) control condition
with no massage. Brain activity was monitored using a polysomnography EEG system,
while vitals and relaxation/stress state were assessed by validated questionnaires and
functional tests. The Pittsburgh Sleep Quality Index Score >5 was used as cut off for

distinguishing poor sleeper.

Results: Results showed significant differences between the three conditions, with
muscle tone to be reduced by 7.2% after ACT session (p=0.000) and relaxation scores
to be increased by 23.4% after REL session (p=0.008). In addition, Sleep Latency N1

was improved only after the REL session compared to other two conditions (p=0.037).

Conclusions: In conclusion, massage can positively impact the quality and quantity of
daytime napping and may serve as a complementary intervention to enhance mental
well-being, reduce work related stress, improve performance and promote overall a

healthier living.

Trial Registration: Retrospectively registered (registration date: 16/01/2025; trial
registration number at ClinicalTrials.gov: NCT06780072)

Keywords: Sports Massage; Relaxation Massage; EEG; RSQ; Handgrip
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Introduction

In the quest for optimal physical and mental performance and recovery, people
are constantly exploring various strategies to enhance their overall well-being.'®¥ Daytime
napping helps mitigate the effects of inadequate nighttime sleep, allowing people to reduce
fatigue and potentially improve physical performance.'®® Research has also shown that
strategically timed naps can significantly boost athletic performance, improve cognitive

function, and reduce daytime fatigue.'?*!"!

Short naps lasting between 10 to 60 minutes are ideal for quickly boosting
alertness and cognitive function.!*> Additionally, they can facilitate a complete sleep cycle,
including REM sleep, which is crucial for both physical and mental recovery.'®® Massage
therapy, recognized for its ability to alleviate muscle soreness, improve circulation, and

induce relaxation and it might play a crucial role in facilitating a good night sleep.'**

In athletes a massage therapy serves as both a proactive and reactive measure in
optimizing sports and exercise performance, ensuring athletes are physically and mentally
prepared for competition while also facilitating their recovery, minimizing the risk of

195,196

injury. and particularly effective in alleviating pain.'*’!”® Massage therapy significantly

contributes to improving night sleep efficiency as well as the duration of sleep onset.'*’

From a biochemical point of view, massage promotes the release of serotonin, a
hormone that enhances the sense of wellbeing.??° In addition, serotonin is a biosynthetic
precursor of melatonin and an active neurotransmitter, whose levels affect various functions
of the body including sleep promotion,?°! while can play a significant role in mental health

as it regulates mood and emotional well-being.>*

These mechanisms highlight the potential of massage therapy to improve sleep
quality. While most studies focus on its effects on nocturnal sleep, there is growing interest
in how daytime napping, combined with massage therapies, may enhance cognitive
performance, physical recovery, and well-being. Previous research suggests that daytime
napping can improve both mental and physical performance and reduce fatigue after both

normal and partial sleep deprivation.
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Several non-pharmacological strategies have been proposed to facilitate the
initiation and improve the quality of daytime naps. Environmental modifications, such as
reducing ambient light and noise, maintaining a comfortable room temperature, and
establishing consistent nap routines, appear to play a pivotal role in creating optimal
conditions for rest.?”* Moreover, relaxation interventions, including the use of calming music
combined with essential oil inhalation, have demonstrated positive effects on autonomic
nervous system balance, promoting parasympathetic activity conducive to sleep.?%*
Similarly, massage therapy has been shown to stimulate parasympathetic activation
following physical exertion, supporting recovery and rest.’’> These interventions, by
reducing stress and enhancing relaxation, can significantly improve the effectiveness of
midday naps, which are increasingly recognized as important for cognitive function, physical

recovery and overall well-being.

Nowadays, massage has evolved into various types that are specialized for the
treatment of various health problems.?°® The most well know and frequently used types of
massage are the “sports massage” and the “relaxation massage”. Sports massage has been
proven to enhance athletic performance, as well as help athletes recover after competition?®’
while the Deep Relaxation massage is used exclusively for the relaxation and psychological
discharge.?”® More specifically, the relaxation-therapeutic massage uses pressure that is
deeply relaxing, but not painful, smooth gliding strokes that are both rhythmic and flowing,
which increases blood circulation and promotes a general sense of relaxation.?’?*® Even
thought, these 2 very common types of massage have been applied for many years in various

settings, it is not clear whether massage affects brain function and state of alertness.

Therefore, the primary aim of the current study was to investigate the effect of two
different types of manual massage sessions on day-time napping using objective (EEG -

brain activity) and subjective (questionnaires) measurements of relaxation in poor sleepers.
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Methodology
Trial Design

This study is a randomized, single blind, placebo-controlled, three arm, interventional
clinical trial to investigate the effect of two different types of manual massage sessions

on day-time napping in poor sleepers.

Subjects

Fifteen (N=15) participants (age 21.6 + 1.3 years, 10F/5M) from the local community
were recruited through advertisements at the University of Thessaly students’ union
center. The participants assessed for the inclusion and exclusion criteria and voluntarily
agreed to participate in the study (Figure 1). The inclusion criteria required participants
to be over 18 years of age, of either sex, and to have a Pittsburgh Sleep Quality Index
(PSQI) score >3, indicating some type of sleep disturbances. Exclusion criteria included
a history of mental illness, dermatological diseases, allergies to massage oil, epilepsy,

or any acute or chronic medical conditions that could limit participation in the study.
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Figure 1. Consort Diagram.

A CONSORT diagram summarizes recruitment, enrollment and dropout rates.
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Study Design

Subjects were randomly assigned by the study director (GKS) into 3 conditions
each one week apart using a pseudo-random number generators system. 1) the control
condition (CON) where subjects did not receive any intervention, while they were
rested for 35 min on a massage bed; 2) the activation condition (ACT) where subjects
received an activation (Sports) massage session lasting for 30 min and rested for 5 min
without any interference; and 3) the relaxation condition (REL) where subjects received
a relaxation massage session lasting for 30 min and rested for 5 min without any
interference (Figure 2). All conditions were separated by one week apart and took place
the exact time of the day, while the order of the various conditions was randomly
assigned. All massage sessions were delivered by a professional masseur, while the
researchers analyzing the data and the participants were blind to the assigned group. All
measurements were conducted in the laboratory under controlled conditions, with a
constant room temperature of 22°C. The study was approved by the Human Research
and Ethics Committee of the University of Thessaly (2094-2/08-02-2023). All Subjects

gave their written informed consent prior to study participation.

Figure 2. Study Flow Chart.

CON + EEG
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« Handgrip C « Handgrip
* Systolic/Diastolic Pressure ) * Systolic/Diastolic Pressure
¢ Heart Rate D REL +EEG * Heart Rate
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Figure 2. Subjects were assigned in random order to each of the three different sessions
over a continuous three-week period. (CON)= control protocol; (REL)= relaxation
protocol; (ACT)= activation protocol; (RSQ)= Relaxation State Questionnaire; SF-36=
36-Item Short Form Survey Instrument; BDI= Beck's Depression Inventory; (EEG)=
Polysomnography recordings were taken continuously during the 35-minute resting

period in each condition.

Procedure

All measurements were performed in the Lifestyle Medicine Laboratory, at the
Department of Physical Education and Sports Science of Trikala, in Thessaly, Greece
between April to September 2024.

Before the initiation of the study, subjects completed a series of questionnaires and
measurements related to overall health. Subjects were connected to a portable
polysomnographic EEG/EOG system (HST-mit-tablet, SOMNOmedics AG,
Randersacker, Germany) for the recording of brain activity. Before and after each
condition, subjects completed a relaxation sensation questionnaire (RSQ) for assessing
the state of relaxation and performed 3 maximum handgrip attempts for assessing the
level of muscle strength. Measurements of vital signs such as resting heart rate and
blood pressure also recorded. During the intervention period, participants were given
the instructions to stay awake. This was also reinforced by the various manipulations
and body maneuvers induced during the massage session from the masseur as well as
using various verbal questions such as “are you OK”, “how do you feel”, “do you feel
any discomfort” etc. During the “rest phase” participants were free to either sleep or

stay awake with the only restriction to stay calm on bed for 5 minutes.

Data Analysis
Data analysis included the final 5 minutes of EEG called “Rest phase”
representing the resting time when participants were left alone without any interaction

with the masseur.
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Measuring Instruments

Body Composition

Body composition was assessed using anthropometric measurements
including BMI, and bioimpedance (Tanita DC-360 S, Serinth) under standard
methodology.

Questionnaires

The following questionnaires were administered using the interview method by

experienced researchers.

The Pittsburgh Sleep Quality Index (PSQI) was used to assess sleep quality and
the existence of any sleep abnormalities.>!°

The Short Form survey 36-item 36 quality of life questionnaire (SF-36) was
used to assess the quality of life.?!!

The Beck Depression Inventory (BDI) questionnaire was used to assess
depressive symptoms and signs.?!'?

The Perceived Stress Scale (PSS) was used to assess the level of stress.?!?

The Relaxation State Questionnaire (RSQ) was used to assess state of

relaxation.?'

Brain Activity / Arousal Assessment

The Home Sleep Test (HST) (www.somnomedics.de), was used to assess brain

activity during napping periods. This is a portable sleep monitoring system that enables

the recording of various sleep parameters in a natural setting, as the patient’s bedroom.

EEG signals were analyzed in 30 sec epochs using the SOMNOmedics PSG analysis

software (Domino panel ver. 3.0.0.8) and manual editing. The setup for the

polysomnography (PSG) involved the use of the Home-Sleep-Test REM+ device,

which records various sleep parameters, including EEG, EOG, and EMG. EEG

measurements were obtained using silver/silver chloride electrode sets, placed in four
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specific locations that allow for the monitoring of key brain regions associated with
sleep cycles. These locations were selected based on the standardized 10/20 system to
ensure accurate representation of the frontal, central, and occipital regions, facilitating
a comprehensive analysis of the sleep architecture. The use of these electrodes provides
high-fidelity recordings essential for evaluating both the depth and quality of sleep
stages.

For EEG, the electrode is positioned in the frontopolar region, specifically at
Fpl (left side) and M1, allowing for the monitoring of brain activity. The EOG
electrodes are placed near the left and right eyes to record eye movements, which is
crucial for analyzing sleep stages, including REM sleep. The system is designed for
ease of use: a tablet guides the patient through the sensor application process. Once the
test begins, the tablet records data that the sensors transfer via Bluetooth. After the sleep
study is completed, all data is automatically transferred from the tablet to a cloud
platform for comprehensive analysis, ensuring seamless and accurate evaluation of
sleep parameters such as brain activity, eye movements, and muscle tone. EEG analysis
was reported as followed: Total Sleep Time (total amount of sleep time scored during
the total recording time); Sleep Efficiency (Total sleep time/Time in bed); Sustained
Sleep Efficiency (Total sleep time/Time in bed — Sleep latency stage 2); Sleep latency
is defined as the time from lights off to the start of the first epoch of any stage of sleep,
including stage N1 (or any other stage). If no sleep is observed, the sleep latency is
typically recorded as 20 minutes; Sleep Latency N1 specifically refers to the time from
lights out to the onset of the N1 stage of sleep; Sleep Latency N2 (the period of time
between time in bed and sleep onset stage 2); REM Latency (the amount of time elapsed

between the onset of sleep to the first REM stage).?!

Handgrip strength assessment

The handgrip test was used for the assessment of maximum isometric strength
of the hand and arm muscles (Marsden MG-4800 Hand Dynamometer) and used as a
measurement of muscle tone alertness.?!® Reduction of muscle strength after the

intervention, was assessed as reduction of muscle tone.
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Massage Sessions

Activation (Sports) massage

The activation (sports) type of massage'®’ was used as one of the massage
interventions. This technique was performed on a full body with more attention given
to specific leg muscle groups such as the feet, the gastrocnemius, the femoral biceps
and quadriceps and in upper body muscle groups such as the triceps, the rhomboid, the
deltoid, the trapezius and head areas. Briefly, this type of massage involves a wide range
of techniques that include effleurage, palmar sliding, pounding and hacking (Table 1).

The total duration of the activation massage was 30 minutes.

Table 1. Activation/Sports Massage Protocol (Full body).

Massage Technique Rate Focus Area Time (duration) in
minutes
Effleurage (start) Slow to Moderate (smooth full body (upper and 5
and continuous strokes) lower limbs)
Palmar Sliding Moderate to Fast (smooth, hamstrings, 7
gliding palm movements) gastrocnemius
Hacking Moderate to Deep (slow, trapezius, thomboids, 6
circular movements with upper back, shoulders
pressure)
Pounding Moderate (closed fist upper and lower limbs, 7
strikes, rhythmic) gastrocnemius
Effleurage (finish) Moderate (smooth and full body (upper and 5
continuous strokes) lower limbs)
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Relaxation massage

The Relaxation type of massage?!” was used as the second type of intervention
in this study. This technique is designed to promote deep relaxation, reduce stress and
enhance overall well-being. It is characterized by the use of four primary techniques
performed on the full body, including the palms and feet. Specifically, these techniques
consist of effleurage (long, smooth, gliding strokes), petrissage (light pressure,
rhythmic movements) and vibration gentle shaking movements (Table 2). In addition
to these, the technique also incorporates rhythmic movements and deep light pressure
to enhance relaxation and alleviate tension. The total duration of the Relaxation

massage was 30 minutes.

Table 2. Relaxation Massage Protocol (Full body).

Massage Technique Rate Focus Area Time (duration) in
minutes
Effleurage (start) Slow to Moderate (smooth full body (upper and 5
and continuous strokes) lower limbs)
Petrissage Gentle (light pressure, hamstrings, calves, 8
rhythmic movements) back, shoulders
Light Vibration Slow (gentle shaking upper back and lower 5
movements) back
Light Kneading Slow and Rhythmic neck, arms, upper 7
back and lower back,
calves
Effleurage (finish) Slow (smooth and relaxing full body (upper and 5
strokes) lower limbs)
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Statistical Analysis

The statistical analysis was performed using IBM SPSS Statistics version 29
(SPSS Inc., Chicago, U.S.A.) An independent samples T-test was used to examine
differences in baseline characteristics and questionnaires between male and female
subjects. A General Linear Model (GLM) Repeated Measures ANOV A was used to
assess changes in all parameters among the 3 different scenarios. A Bonferroni post-
hoc test was performed to assess individual differences. To assess normality, the
Shapiro-Wilk test was used alongside graphical representations, including the Normal
Q-Q plot, Detrended Normal Q-Q plot, and Box Plot. The significance level was set at
5%. Beyond significance testing (p-value), effect size was also considered to evaluate

the magnitude of the effect.

Power Analysis

Sample size calculations were conducted using G*Power 3.1. The post-hoc
“GLM” - Repeated measures, within factors” method was used to calculate the power
analysis. The resulting minimum required sample size to achieve 85% power was 14
for 2-sided group-1 and group-2 errors 5% [(Effect size 0.60, Critical F 4.10, Ndf 2,
Ddf 10, Power (1-f err pob) = 0.86 (86% power)].

Trial registration

The trial was registered under the title “Impact of Massage on Daytime Napping
(TakeAnap)” with the full protocol accessible through ClinicalTrials.gov website. Trial
registration number: NCT06780072
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Subject characteristics are presented in Table 3. No statistically significant

differences were found between male and female participants.

Table 3. Baseline Characteristics.

Parameters Values
N 15

Sex SM/10F
Age (years) 21.6+1.3
BMI (kg/m?) 229+2.7
Fat (%) 17.3+7.5
Muscle Mass (kg) 51.8+11.6
SF-36 Total Score 72.6 £ 14.4
SF-36 Physical Summary 69.9 +18.9
SF-36 Mental Summary 67.0+14.7
Beck Depression Inventory 13.1+7.8
Pittsburgh Sleep Quality Index 13.0+4.8
Perceived Stress Scale (PSS) 19.7+3.0

Note: Data are presented as Mean +SD. An independent t-test was used to assess differences between males

and females. Significance level P<0.05; BMI: Body Mass Index.

Furthermore, Table 4 presents the mean PSQI component scores.

Table 4. PSQI Component Scores.

Parameters Values
(Mean = SD)
Subjective Sleep Quality 1.19+£0.8
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Sleep Latency (min.) 0.14+0.6
Sleep Duration (hours) 7.26+1.1
Habitual Sleep Efficiency (%) 2.28+0.9
Sleep Disturbances 2.14+0.8

Use of Sleep Medication 0.57+0.8
Daytime Dysfunction 1.57+1.3

Note: Data are presented as Mean +SD. The values for each subcategory of the Pittsburgh Sleep Quality Index

range from 0 to 3, with 0 representing the best possible score and 3 indicating the most problematic outcome.

Pre and Post-intervention assessments among the 3 different conditions are
shown in Table 5. Significant differences within groups were found in handgrip
strength (muscle tone) before and after all conditions. Statistically significant
effects were observed in RSQ among the three sessions [F(5,70) = 5.855, p=0.001],
with RSQ increasing significantly after the REL massage session by 23.4%
(p=0.002), indicating a robust improvement in relaxation.

Specifically, handgrip strength decreased after both ACT and REL massage
sessions, with percentage changes of -7.2% =+ 3.2 (p=0.000) and -4.8% =+ 3.3
(p=0.006), respectively, showing a clear reduction in muscle tone. Statistically
significant differences were also found in the A-change of the aforementioned
values. RSQ increased most notably after the REL massage (%A-change: 34.2 +
5.0, p=0.038), while systolic pressure decreased after the ACT massage session
(%A-change: -1.2 + 1.0, p=0.012). In addition, no statistically significant difference
was found in resting heart rate across all sessions (p>0.05).

In Table 6, brain activity parameters are presented. A statistically significant
effect was found in Sleep Latency N1 among the three sessions [F (2, 32) = 6.193,
p=0.037], indicating that the sports/activation massage session had a greater impact
on the arousal state (p= 0.062). Although the p-value for Sleep Latency N1
improvement was close to the threshold of statistical significance, the effect size
was substantial (0.608), suggesting that activation massage may have a meaningful
impact, although it should be interpreted with caution as it does not meet the

standard threshold of p<0.05.
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No side effects or signs of discomfort were reported during the duration or after the

study.
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Table 5. Pre and Post Intervention assessment among the 3 different conditions.
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CON ACT REL
Variables Pre Post P Value* Pre Post P Value* Pre Post P Value*
(Mean + SD) (Mean £ SD) (Effect size-d) (Mean £ SD) (Mean £ SD) (Effect size-d) (Mean £ SD) (Mean £ SD) (Effect size-d)
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
(A-change%) (A-change%) (A-change%)
N 15 15 - 15 15 - 15 15 -
RSQ 34.8+5.7 37.4+4.38 0.417* 339+£52 37.5+£5.2 0.683* 32.1+5.1 39.6 £4.9%** 0.168*
(31.9t037.7) (3510 39.8) (0.493) (31.3t0 36.5) (34.9t0 40.1) (0.692) (29.5t0 34.7) (37.1t0 42.1) (1.499)
(14.3% +5.0) (16.8% +5.4) (23.4% +5.0)**
Systolic 112.5+10.1 109.3+10.9 0.030 114.1+£9.0 108.6+13.2 0.012 112.6+£9.2 110.0£9.4 0.568
Pressure (107 to 118) (104 to 115) (0.304) (110to 119) (102to 115) (0.469) (108 to 117) (105 to 115) (0.279)
(mmHg) (-3.8% £ 1.0) (-1.2% £ 1.0) (-0.1% £ 0.9)
Diastolic 68.1+6.5 70.8+7.9 0.184 71.1+6.5 67.4+6.9 0.995 68.0+5.4 69.0+5.4 0.316
Pressure (64.8 to 71.4) (66.8 to 74.8) (0.373) (67.8 to 74.4) (63.9 to 70.9) (0.551) (65.3 t0 70.7) (66.3t0 71.7) (0.185)
(mmHg) (5.1%+£0.7) (-1.2% £ 0.6) (2% £ 0.5)
Heart Rate 78.6+15.2 66.8+12.9 0.001 81.9+12.7 73.8+10.4 0.082 75.4+12.5 73.7+15.6 0.093
(Bits/min) (70.9 to 86.3) (60.3 to 73.3) (0.837) (75.5 to 88.3) (68.5t0 79.1) (0.697) (69.1t0 81.7) (65.8t0 81.6) (0.120)
(-12.1% £ 15.4) (-12.2% + 12.7) (-6.6% + 13.2)
Handgrip 233+2.1 22.8+3.2 0.002 23.5+24 222435 0.000 232+2.4 22.0+3.4 0.006
Strength (22.2t0 24.4) (21.2 t0 24.4) (0.184) (22.3 t0 24.7) (20.4 to 24) (0.433) (22 t0 24.4) (20.3t023.7) (0.407)
(Kg) (-4% +2.9) (-7.2%+3.2) (-4.8% £+ 3.3)
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Note: Data are presented as Mean £SD. Significance level P<0.05; RSQ: Relaxation Scales Questionnaire; CON: control; ACT: activation massage; REL: relaxation massage; A-Change: %
difference compared to Pre values; Paired t test: Means of pre-post measurements between (CON-ACT-REL) protocols. *Differences between the A-changes were assessed using a GLM Repeated
Measures test; RSQ: CON vs ACT vs REL, P=0.010. **Differences between the %A-changes were assessed using an ANOVA test; RSQ: CON vs REL, P=0.008 and ACT vs REL, P=0.038
(Bonferroni PostHoc Test). ***Differences between protocols (CON-ACT-REL) were assessed using a GLM Repeated Measures test; RSQ: [F(5,70) = 5.855, P=0.001], and particularly for RSQ:
Pre-REL vs Post-REL, P=0.002 (Bonferroni Post Hoc Test).

Table 6. Brain activity Pre and Post Intervention assessment among the 3 different conditions (Rest Phase - 5 min).

Variables CON ACT REL P Value*
(Mean + SD) (Mean + SD) (Mean = SD) (Effect size-E)
95% CI) 95% CI) 95% CI)

Total Sleep Time 2.0+2.1 26+22 1.3+£1.9 0.067
(min.) (0.86 t0 3.14) (1.4t03.8) (0.27 t0 2.33) (0.207)
Sleep Efficiency 25.1+324 54.0+44.1 33.6+40.4 0.125
(%) (7.5t042.7) (30 to 78) (11.6 to 55.6) (0.149)
Sustained Sleep Efficiency 41.3+38.8 62.0+42.9 33.8+40.3 0.117
(%) (20.2 to 62.4) (38.7 to 85.3) (11.9 to 55.7) (0.164)

Sleep Latency N1 23+23 29+ 1.7* 0.04 +0.08 0.037
(min) (1.05 to 3.55) (1.98 to 3.82) (-0.0301 to 0.11) (0.608)
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Sleep Latency N2

(min)

1.0+ 1.6
(0.13 to 1.87)

09+13
(0.193 to 1.61)

0.0=00
(00 0)

0.410
(0.182)

Note: Data are presented as Mean +SD. Significance level P<0.05; *a trend: ACT vs REL, P=0.062.
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Discussion

To the best of our knowledge, this is the first study to assess the effects of two
distinct and fashionable types of massage on daytime brain activity among poor
sleepers, employing both objective and subjective measurements. A group of poor
sleepers was selected due to their consistently more pronounced and stable sleep
disturbances, such as insomnia, which are typically characterized by more stable and
pronounced sleep issues compared to other sleep disorders.These individuals often
present with distinct sleep patterns and characteristics that differ significantly from
those diagnosed with clinical insomnia.?'® The primary outcome of this investigation
reveals that, when subjective assessments of relaxation were employed, the Relaxation
massage demonstrated a significantly greater effect, resulting in a 23.4% increase in
relaxation (RSQ) score (Table 5). As expected, objective EEG recordings showed a
significant increase in Sleep Latency N1 following the Relaxation massage (REL)
condition, indicating a reduction in pre-sleep arousal. Specifically, Sleep Latency N1
increased by 0.6 minutes (approximately 26%), from 2.3 £ 2.3 to 2.9 £ 1.7 minutes
consistent with the calming and parasympathetic activation effects typically associated
with relaxation massage (Table 6). Furthermore, concerning objective variables,
individuals undergoing Sports/Activation massage exhibited a significant decrease in
handgrip strength (-7.2%, p=0.000), indicating a reduction in muscle tone. This
observation was concurrent with a decline in systolic blood pressure, suggesting the
promotion of muscle relaxation in these individuals (Table 5). It appears that a 30-
minute full-body sports massage provides benefits in people experiencing poor sleep.
In our study, sports massage appears to have a more pronounced effect on reducing
arousal levels due to its greater ability to activate the parasympathetic nervous system
(PNS) compared to relaxation massage. This activation of the PNS promotes relaxation
and recovery while simultaneously diminishing the hyperactivity of the sympathetic

nervous system (SNS), which is associated with stress and muscle soreness.?!*22

Through more intense and targeted techniques, sports massage may effectively
reduce muscle tension, aiding athletes in achieving quicker recovery and improved the
sense of relaxation.??! This could explain why poor sleepers, who may experience stress
and physical strain, benefit from this technique. In our study, participants scored an
average of 19.7 & 3.0 on the Perceived Stress Scale (PSS), indicating a moderate level

of stress and verified by the SF36 physical component summary (Table 3). According

91

Institutional Repository - Library & Information Centre - University of Thessaly
01/09/2026 22:56:04 EEST - 216.73.216.156



92

to the PSS scale, scores > 27 indicate elevated stress levels, which suggests that our
participants experienced moderate stress during the study period.?** This aligns with

the potential benefits of sports massage in alleviating stress-related physical strain.

It seems that sports massage could have significant implications for health and
performance, influencing sleep therapy, rehabilitation and help reduce anxiety levels

and improve the quality of life.”!

Indeed, in the study by Field et al., was found that massage therapy can improve
the mental and physical health of depressed pregnant women by increasing levels of
dopamine and serotonin while reducing levels of cortisol and norepinephrine, which is
associated with lower anxiety, better sleep, and fewer depressive symptoms. High
levels of cortisol, often referred to as the "stress hormone," can lead to negative health
outcomes, including increased anxiety and disrupted sleep patterns; thus, the ability of

massage to lower cortisol levels is particularly beneficial for stress management.?**

Additionally, research by Bazzichi et al. suggests that massage therapy, with
strokes directed from the lower extremities upward towards the cranial region, may
serve as an effective tool for reducing muscle stiffness and enhancing autonomic
nervous system function. This is characterized by a reduction in sympathetic tone and
an increase in parasympathetic tone.’** In a study utilizing EEG, massage therapy
performed on an automatic spine bed with a roller massaging the muscles along the
spine, moving up and down from the cervical to the coccygeal vertebrae, particularly
when combined with infrared heating, significantly improved physical functioning,
increased parasympathetic response, and reduced psychological stress and anxiety
levels. The novelty of using EEG in this study provides more accurate and immediate
insights into the effects of massage on brain arousal, highlighting the relationship
between massage and sleep quality.??®> A study by Ventura et al. demonstrated that a
parent-led massage routine during the first four months of an infant's life resulted in
detectable changes in the electroencephalogram (EEG) during sleep, including
increased spectral power in sleep spindles, elevated EEG amplitude, and reduced

interhemispheric coherence.?*°

Furthermore, it seems that a full-body sports massage can enhance blood circulation
to the muscles, aiding in the delivery of oxygen and nutrients while removing metabolic

waste.??’” Additionally, this enhanced blood flow can contribute to the recovery process
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by reducing muscle soreness and fatigue.??® Through more intense and targeted
techniques, sports massage may effectively reduce muscle tension, aiding athletes in
achieving quicker recovery and improved the sense of relaxation®?’. This could explain
why poor sleepers, who are likely exposed to higher levels of stress and physical strain,
experience greater relief through this technique. It seems, the duration of massage
appears to play a crucial role in muscle relaxation and neuromuscular response, with
longer sessions potentially causing excessive relaxation, an effect that may not occur
with shorter protocols.?** This phenomenon could have significant implications for
muscle performance and functionality, making the appropriate selection of massage
duration essential depending on the desired outcome. Furthermore, sports massage
exerts its effects through mechanisms that enhance blood circulation and activate the
lymphatic system, aiding in the transport of nutrients and the removal of metabolic
waste.?! Additionally, sports massage impairs postexercise muscle blood flow and

"lactic acid" removal.?3?

Moreover, increased blood flow and the production of
hyaluronic acid, which reduces friction between muscle structures, facilitate muscle
relaxation and recovery, while the improvement in range of motion (ROM) provides
additional functional benefits?** and rehabilitation.>** Therefore, both the duration and
technique of massage are key factors in determining its overall impact on muscle

relaxation and recovery.

Another study revealed the immediate neurophysiological effects of different types
of massage on healthy adults, indicating that Swedish/Relaxation massage, using gentle
strokes and gliding manoeuvres (i.e., effleurage, petrissage, longitudinal and transverse
foulage, the latter two involving thumb sliding over tendons, ligaments, or muscles to
separate these tissues), activates specific brain regions associated with consciousness
during cognitive tasks, influencing neural activity and the management of mood
disorders.?** Similarly, in another study by Shen et al., it was found that a single acute
Swedish massage applied to the plantar surface of the right foot increased resting state
activation in two brain regions (SACC and RSC/PCC), which are important nodes in
the default mode network and are critical for self-awareness and arousal.?*

Contrary to our original hypothesis that relaxation massage would have the largest
effect in reducing arousal levels, only the Sports/Activation massage, lasting 30

minutes, demonstrated a significant beneficial effect on relaxation by increasing Sleep

Latency N1. Analysis revealed a positive effect on Sleep Latency N1 following the
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Sports/Activation massage, indicating that participants were able to fall asleep faster
after this type of massage. This implies that participants experienced a more rapid entry
into the N1 sleep stage, characterized by light sleep and marking the initial phase of the
sleep cycle.?*” Faster entry into the N1 sleep stage offers numerous benefits, particularly
for athletes.?*® This efficient transition results in less time spent awake attempting to
fall asleep, leading to higher sleep efficiency and increased total sleep duration. Poor
sleepers often have difficulty falling asleep, wake up multiple times during the night,
or rise early in the morning without feeling rested. Interestingly, those who report high
or low levels of distress regarding their sleep issues tend to have similar severity and
duration of the problem.?*

In contrast, individuals with clinical insomnia experience persistent sleep
disturbances occurring at least three times per week. These disturbances are frequently
associated with psychological issues such as anxiety and depression, along with a
heightened state of alertness during the day struggling most of the time to both initiate
and/or maintain sleep at night.?*°

It is known that enhanced sleep efficiency and napping positively impacts cognitive
functions such as memory attention and decision making, all of which are vital for any
type of performance.>*!?*? Improved sleep quality also contributes to higher energy
levels, reduced daytime fatigue, and better mood and mental health, collectively
enhancing the person’s overall well-being and performance.?*3-24

In the present study, we must acknowledge both some significant strengths and
unforeseen limitations. One of the primary strengths of our study is the combination of
both objective and subjective type of methodology used to assess relaxation and brain
activity. In addition, a blinding process of analysing the data was applied, since all
researchers involved in the analysis were unaware of the type of session. Finally, the
use of a real time EEG monitoring system provided an objective measurement of the
brain activity that is valuable for understanding the immediate effects of massage on
the brain.

One limitation that requires acknowledgment is the disparity in sample size between
female and male subjects. This imbalance could have resulted in minor errors in
measurement data or inconsistencies in our results. Another limitation of our study is
that the EEG system used was part of a full-night EEG-EOG polysomnography system
with only 4 EEG channels, rather than the 10-24 channels typically used in neurological

EEG systems. This limitation may have impacted the ability to capture finer details of
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sleep architecture. In addition, poor sleepers were separated by good sleepers using a
validated questionnaire and not the gold standard methodology which is the full night
polysomnography. Finally, another weakness that needs to be acknowledged is that the
day of the massage session was not controlled for the menstrual cycle of the female
participants. This could have an impact of relaxation and arousal levels.

Future research should explore the long-term effects of repeated massage sessions
on various populations, with a particular focus on athletes and individuals with sleep

disorders.
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Conclusions

The Relaxation type of massage improves overall feelings of relaxation; leading
to a faster and longer napping period in people with poor sleep quality. Further research
is necessary to ascertain the mechanism by which massage can alter brain activity and
whether these techniques can exert the same effect on individuals with insomnia or

stress and anxiety disorders over the long term.
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Abstract

Background: Manual massage is an effective treatment approach for reducing general stress
and promoting an overall sense of well-being. Relaxation massage aims to alleviate
psychophysiological tension, enhance both blood and lymphatic circulation, and promote
mental and physical relaxation. It is particularly beneficial for those with anxiety-related
symptoms (such as generalized anxiety disorder and social anxiety) and sleep disorders,

aiming to improve calmness and promote sleepiness.

Aims: The purpose of the present study was to assess the effectiveness of a single session of
relaxation massage prior to bedtime on sleep quality and quantity indices in individuals with

symptoms of chronic insomnia.

Methods: In total, 20 (N= 20) healthy individuals (aged 25.5 + 12.0 years; 6F/14M) with a
score on the Athens Insomnia Scale of > 16 participated under three different conditions over
one week apart: (1) a 45 min relaxation mas-sage condition (REL), (2) a 45 min sham
massage condition (PLA), and (3) a control condition with no massage. Sleep activity was

monitored using a portable polysomnographic system.

Results: A statistically significant effect was observed between sleep efficiency across the

three sessions (p= 0.034), with a notable effect in the relaxation massage (REL) session (p=
0.045). Additionally, sustained sleep efficiency showed a statistically significant difference
among the sessions (p= 0.005).

Conclusions: Relaxation massage prior to bedtime could be used as an effective and safe
non-pharmacological approach for improving sleep efficiency and potentially restoring the

fragmented sleep of individuals with symptoms of insomnia.

Keywords: sleep; well-being; health; EEG; efficiency; sleepiness; lifestyle
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Introduction

Sleep is a naturally occurring state for both the mind and body, marked by changes
in consciousness, decreased sensory responsiveness, lowered muscle activity, and the
suppression of almost all voluntary muscles 2*°. There is no fixed amount of hours of sleep
per night, however, it is recommended that for a healthy adult the minimum hours of
uninterrupted sleep are approximately 6-8 hours**®. In the modern western societies, sleep
deprivation seems to become the new epidemic?*’. Indeed, sleep disorders have greatly
increased in all age groups and they are related mostly to an unhealthy lifestyle **. In
particular, insomnia is one of the most common sleep disorders, that affects health and
quality of life of the sufferer 2*. Recent global statistics shows that sleep disorders affect
almost 10% of the general population, with chronic insomnia reaching the 33% of those >*°.
Insomnia has been associated with reduced cardiorespiratory fitness (CRF), which is a
significant risk factor for cardiovascular diseases 2°'. Specifically, the study by Zou et al.,
demonstrated a significant association between insomnia and lower CRF, suggesting that
insomnia may affect cardiometabolic health through physical fitness 2°2. On the contrary,
poor physical fitness may also exacerbate insomnia, creating a bidirectional relationship
between these conditions 2°3. Furthermore, poor sleep quality, associated with insomnia, has
been linked to an increased risk of developing chronic conditions associated with modern
lifestyle, including diabetes, hypertension, dyslipidemia, metabolic syndrome and

cardiovascular diseases 2°*%

. Studies suggest that insomnia negatively impacts health
through mechanisms such as elevated cortisol levels, reduced immunity and increased
sympathetic activity, all of which contribute to the development of chronic non-

communicable diseases >°°.

The most common treatment of insomnia is pharmacological, however, these
drugs come with significant side effects, can become addictive with prolonged use and they
do not help to restore sleep quality 237. Cognitive Behavioral Therapy for Insomnia (CBTi)
is the first-line treatment for insomnia. Additionally, Acceptance and Commitment Therapy
(ACT) has proven effective in improving sleep quality and emotional regulation.
Specifically, Zakiei et al., showed that ACT significantly enhanced sleep quality and

emotional processing in individuals with insomnia, with benefits lasting up to 12 weeks 2%,

Lifestyle medicine is a branch of medicine that aims to maintain optimal health

and prevent, treat and reverse chronic diseases via lifestyle changes >*°. This approach is
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based on eight pillars, one of which is improving sleep hygiene *%. Lifestyle medicine

proposes a series of interventions to improve sleep quality ¢!

and one of those is to promote
relaxation and calmness before bed-time. Toward this direction, we have explored the impact
of full body relaxation massage prior to bed-time with the aim to promote relaxation and
help people with insomnia symptoms improve their sleep quality and quantity. Massage
therapy is a healing practice that dates back thousands of years !> and it has been used as a

tool to reduce stress levels, improve blood circulation and muscle relaxation as well as to

promote an overall sense of calmness 22,

The application of massage has been shown to reduce stress and fatigue 2%,

4 66

improve sleep quality 2%*, reduce the severity of sleep disorders®®, reduce pain 2¢ and
contribute to the overall physical and mental well-being *¢’. The technique of relaxation
massage focuses on promoting psychosomatic relaxation through gentle, rhythmic
movements and deep light pressure 2. It employs long, continuous strokes aimed at
reducing stress and inducing a deep sense of relaxation, without targeting intense muscle
pressure or enhancing blood circulation, as seen in other forms of massage, such as Swedish
or sports massage 2. The gentle nature of the technique allows for the activation of the
parasympathetic nervous system, contributing to a decrease in heart rate, relaxation of the

nervous system and improvement in mental health 7°.

Therefore, the primary aim of the current study was to assess the effect of a single
session of relaxation massage prior to bed-time on sleep quality and quantity indices, in
individuals suffering from symptoms of insomnia. By investigating these parameters, we
seek to determine whether relaxation massage can serve as an effective non-pharmacological
intervention for improving sleep patterns and reducing sleep disturbances in individuals with
chronic insomnia symptoms. The findings will contribute to the growing body of evidence
regarding the potential therapeutic benefits of massage therapy for sleep disorders and

overall well-being.
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Methodology
Subjects

Twenty (N=20) healthy participants (aged, 25.5 + 12.0years, 6F/14M) fulfilled
the inclusion criteria and participated in this study (Figure 1). Inclusion criteria included
subjects of both sexes, aged >18 years and score of >16 on the Athens Insomnia Scale (AIS-
8). Exclusion criteria included a history of mental illness, dermatological diseases, allergies
to massage oil and any acute or chronic condition that would limit the ability of the patient

to participate or consent in the study.

Figure 1. Consort Diagram.

Study Design

Subjects participated in 3 different sessions, each 7-days apart for 3 continuous
weeks. More particular, “Session 1” is the control (CON) session where participants did not
receive any massage session and followed their usual bed-time routine. For “Session 27,
participants received a relaxation massage (REL) session lasting for 45 minutes prior to bed

time followed by their usual bed-time routine. For “Session 3”, participants received a
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“sham” massage (PLA) session lasting for 45 minutes prior to bed time followed by their
usual bed-time routine. While Session 1 was always performed first, Sessions 2 and 3 were
randomly assigned to each participant (Figure 2). Both massage sessions were delivered by
a professional masseur while the researcher analyzing the data was blind to the assigned
session. Sleep quality and quantity were assessed in all three sessions. The study was
approved by the Human Research and Ethics Committee of the University of Thessaly
(2334-3/4-2/7.2.2024). All Subjects gave their written informed consent prior to study

participation.

Procedure

All studies were conducted at subjects’ own homes. Massage session took place

at the participant’s bedroom prior to bed time, using a portable massage bed.

The initial screening required that all participants should score >16 on the Athens
Insomnia Scale (AIS-8). A daily sleep questionnaire was provided for participants to
complete for the next five consecutive days prior to the initiation of the study and repeated
after session 2 and 3. Additionally, prior to the initiation of the study, all participants filled
out a series of validated questionnaires regarding quality of life, depression score, sleep

quality, stress and general fatigue.

During the in-house visits, researchers arrived one hour before the subject’s usual
bedtime and prepared them for the study. After each visit, subjects were connected to the
portable polysomnography system and left alone to follow their bedtime routine. The study

recording was completed when the participant woke up and disconnected the system.
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Figure 2. Study Flow Chart. Subjects were assigned in random orders to each of the two

massage sessions. Note: (CON) Control protocol; (REL) Relaxation massage protocol,

(PLA) Placebo/sham massage protocol; (PSQI) Pittsburgh Sleep Quality Index; (BDI)

Beck's Depression Inventory; (STAI) State-Trait Anxiety Inventory; (DSQ-5) Daily Sleep
Questionnaire-5 days; (AIS-8) Athens Insomnia Scale. The order of either the REL and PLA

allocation was random. CON was performed always first as a baseline polysomnographic

assessment.

The CON condition was always conducted first in order. Then, randomization ensured that

each participant had an equal opportunity to be assigned first to either the REL or PLA

conditions, thereby minimizing bias and preserving the integrity of the study results.

Questionnaires

The following questionnaires were administered:

The Athens Insomnia Scale 2”!, the Daily Sleep Questionnaire-5 days (DSQ-5) ?’? and the

Pittsburgh Sleep Quality Index (PSQI) 2’ were used to assess sleep quality and sleep

abnormalities 274,
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The Short Form survey 36-item 36 quality of life questionnaire (SF-36) was used to assess

the health-related quality of life 2!!.

The Beck Depression Inventory (BDI) questionnaire was used for the assess symptoms of

depression 27°.

The State — Trait Anxiety Inventory (STAI) was used to assess the stress levels 276,

Sleep Quality and Quantity Assessment

A portable sleep monitoring system was used to assess sleep quality and quantity
(Home Sleep Test, SOMNOmedics, GmbH, Germany). The system records EEG, EOG, and
EMG signals overnight. EEG data were analyzed in 30-second epochs using SOMNOMedics
PSG analysis software (Domino panel ver. 3.0.0.8) with manual editing. The HomeSleepTest
REM+ device was used for PSG, with electrodes placed according to the 10/20 system on
key brain regions: Fp1 (left) and M1 for EEG, and near the eyes for EOG. This setup ensures
accurate monitoring of sleep architecture and high-fidelity recordings of brain activity and

eye movements.

Analysis of the sleep study was reported as followed: Total Sleep Time (total
amount of sleep time scored during the total recording time); Sleep Efficiency (Total sleep
time/Time in bed); Sustained Sleep Efficiency (Total sleep time/(Time in bed — Sleep latency
stage 2); Sleep Latency (the period of time it takes for a person to fall asleep after they have
gone to bed and tried to initiate sleep); Sleep Latency N1 (the period of time between
wakefulness and when sleep begins); Sleep Latency N2 (the period of time between time in
bed and sleep onset stage 2); REM Latency (the amount of time elapsed between the onset
of sleep to the first REM stage).

Massage Session
Relaxation Massage

A relaxation type of massage was used as main massage intervention in this study.
This technique is designed to promote deep relaxation, reduce stress, and enhance overall

well-being. It is characterized by the use of five primary techniques performed on the full
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body, including the palms and feet. Specifically, these techniques consist of effleurage (long,
gliding strokes), petrissage (kneading and squeezing), tapotement (rhythmic tap-ping),
friction (deep, circular rubbing), and vibration or shaking movements (Table 1). In addition
to these, the technique also incorporates rhythmic movements and deep light pressure to
enhance relaxation and alleviate tension. It is designed to promote relaxation, increase blood
circulation, relieve muscle tension, improve flexibility and promote relaxation and reduce

pain 2”7, The total duration of the Relaxation massage was 45 minutes.

Table 1. Relaxation Massage Protocol (Full body).

Massage Technique Rate Time (Duration) in Minutes
1. Effleurage (start) Slow to moderate (smooth and continuous strokes) 7
2. Petrissage Moderate (kneading pressure, rhythmic) 10
3. Tapotement Moderate to fast (quick, light tapping movements) 4
4. Friction Moderate to deep (slow, circular movements with pressure) 6
5. Vibration Moderate to fast (gentle or firm shaking/vibrating) 4
6. Effleurage (finish) Slow (light strokes) 7

Placebo “Sham” massage (PLA)

The Sham massage (PLA) was used as a control session, without applying the
deeper techniques that characterize the Relaxation massage in order to eliminate the
influence of the human touch sensation on participant’s skin. This massage consisted only
of superficial oil application movements over the entire body, without any added pressure or
deep muscle manipulation. Oil was used to facilitate smooth gliding, mimicking the
sensation of a full massage, but without the intensity or techniques aimed at muscle tissue

relaxation. The total duration of the sham massage was also 45 minutes.
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Table 2. “Sham” Massage Protocol (Full body).

Massage Technique Rate Time (Duration) in Minutes
1. Effleurage (start) Very slow to slow (light, smooth strokes) 10
2. Superficial gliding strokes Slow (gentle, superficial movements) 20
3. Effleurage (finish) Very slow (light strokes) 15
Massage Oil

Massage oil was a commercially available baby oil, composed 99% of mineral
oils and <1% fragrance (Benzyl Acetate, BicycloNonalactone, Isopropyl Myristate,
Mefrosol) (www.johnsonsbaby.com). Baby oil, typically made from mineral oil (a refined
petroleum product) and sometimes scented with fragrances, is generally free from naturally

occur-ring terpenes.

Statistical Analysis

The statistical analysis was performed using IBM SPSS Statistics version 29.0
(IBM Corporation, Armonk NY, USA). An independent samples t-Test was conducted to
assess significant differences in basic characteristics between male and female participants.
A General Linear Model-Repeated Measures was used to examine if there are significant
differences in the sleep parameters and sleep diary data between the 3 sessions. To assess
normality, the Shapiro-Wilk test was used alongside graphical representations, including the
Normal Q-Q plot, Detrended Normal Q-Q plot, and Box Plot. The significance level was set
at 5%. Beyond significance testing (p-value), effect size was also considered to evaluate the

magnitude of the effect.

Power Analysis

Sample size calculations were conducted using G*Power 3.1. ?’®. The post-hoc

"GLM: Repeated measures, within factors" method was used for the power analysis. Based
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on an expected medium effect size of 0.25 (Cohen's 1), a significance level of a = 0.05, and
a desired power (1-B) of 0.82 (82%), the resulting minimum required sample size was
calculated to be 20 participants. The critical F-value was 3.16 with (Ndf) = 2 and (Ddf) =
54.
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The subject characteristics and questionnaire scores are presented in Table 3. No

statistically significant differences were observed between male and female participants (p

>(.05), except for in body weight (t(18) =4.478; p < 0.001) and body height (t(18) = 6.478;

p <0.001).

Table 3. Baseline Characteristics.

All Participants Female Male p-Value
Variables
(Mean = SD) (Mean = SD) (Mean = SD) (Cohen’s, d)
N 20 6 14 -
Age 0.611
25.5+12.00 27.33+£7.57 30.42 £ 13.62
(years) (0.28)
Body weight <0.001
76.1 +14.89 60.08 +10.07 83.08 £ 10.69
(kg) (2.19)
Body height <0.001
176 +0.09 164 +£0.05 181 £0.05
(cm) (3.20)
0.951
BMI 245+1.74 24.60 £2.62 25.51 £2.80
(0.33)
0.071
Athens Insomnia Scale 16.95+1.08 18.16 £ 3.06 16.42 +1.08
(0.94)
36-Item Short Form Health 0.204
85.24 +6.59 82.13 +7.86 88.34+3.72
Survey (SF-36) Score (1.00)
Beck Depression Inventory .830
15.12+4.38 14.75+£3.77 15.50 £5.50
(BDI) (0.15)
Pittsburgh Sleep Quality 0.770
19.12 £5.38 18.50 £ 3.10 19.75+7.54
Index (PSQI) (0.21
0.666
Anxiety Perception Scale 21.50+4.40 20.75 +3.86 22.25+5.37 032)

Note: Data are presented as Mean £SD. Significance level P<0.05.

The sleep parameters are presented in Table 4. A statistically significant effect

was observed on sleep efficiency [F(2,28) =4.287; p = 0.034] and sustained sleep efficiency

[F(2,28) = 3.897; p = 0.045] across the three sessions, indicating a statistically significant

effect of the relaxation massage session (p = 0.037 and p = 0.052, respectively).
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Table 4. Sleep parameters after the 3 different sessions.
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Variables
N=20
(CON) (PLA) (REL) p-Value
95% CI) 95% CI) 95% CI) (Effect size: partial n?)
Total Sleep Time (TST) 5.66+2.0 5.82+1.77 6.31+1.53 0.259
(hour.min.) (4.65 t0 6.67) (4.92 t0 6.72) (5.54 t0 7.08) (0.092)
84.54+12.29 81.10+12.20 89.87 + 9.44* 0.034
Sleep Efficiency [%]
(78.3t0 90.8) (74.9 to 87.3) (85.1t094.7) (0.234)
Sustained Sleep Efficiency 84.19+13.34 84.24 + 11.55 90.11 £9.4* 0.045%*
[%6] (77.4 t0 90.9) (78.4 t0 90.1) (85.3t094.9) (0.218)
Sleep Latency 1.62 +£2.33 0.65+0.72 2.15+3.35 0.188
[min.] (0.6 t0 2.64) (0.334 t0 0.966) (0.68 to 3.62) (0.123)
1.36 £ 1.94 1.24 +1.51 3.48+3.97 0.057
Sleep Latency N1 [min.]
(0.378 to 2.34) (0.476 to0 2) (1.47 to 5.49) (0.235)
9.82+11.61 8.64+11.49 14.24 £17.99 0.317
Sleep Latency N2 [min.]
(3.94 t0 15.7) (2.83t0 14.4) (5.14 t0 23.3) (0.084)
33.08 £20.05 35.22+32.41 41.52 +£37.51 0.607
Deep Sleep Latency [min.]
(23 t043.2) (18.8 to 51.6) (22.5 t0 60.5) (0.037)
98.67 + 88.21 91.56 £ 81.97 128.70 + 83.26 0.382
REM latency [min.]
(54.1 to 143) (50.1 to 133) (86.6to 171) (0.083)
20.26+11.44 19.13 £13.86 15.80 £10.55 0.304
Wake Index
(14.5 to 26) (12.1t0 26.1) (10.5to 21.1) (0.081)
Wake > 3 min. 2.40+1.72 2.46+1.84 2.20+2.54 0.858
Index (1.53 t0 3.27) (1.53 t0 3.39) (0.91 to 3.49) (0.010)

Note: Data are presented as Mean £SD. Significance level P<0.05; CON: control; PLA: placebo - “sham

massage; REL: relaxation massage; Differences between the 3 protocols using a GLM Repeated Measures test;
*Sleep Efficiency: PLA vs REL, P=.037; and *Sustained Sleep Efficiency: PLA vs REL, P=.045 (Bonferroni
Post-Hoc Test); **a trend in Sustained Sleep Efficiency: CON vs REL, P=.052, (Bonferroni Post-Hoc Test).

Additionally, the 5-Day Sleep Questionnaire (sleep diary) analysis revealed a

statistically significant difference in total sleep time across the three sessions (CON, REL,

and PLA) (F(2, 32)= 8.083; p = 0.002), with the REL condition being the most effective.

Specifically, participants in the CON condition recorded a total of 486.2 min+ 1.26 of sleep

over the 5-day period, followed by participants in the REL condition, who exhibited the
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highest total sleep time, with 539.75min + 1.41. 41. Participants in the PLA condition had a
total of 499.8 min + 1.45 of sleep over the same period (Figure 3).
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Figure 3. Effect of Three Different Conditions on Total Sleep Time Based on the 5-Days

Sleep Dairy.
Total Sleep Time Based on the 5-Days Sleep
Questionnaire
600
500 I
. 400
Z
= 300
200
100
0
CON REL PLA
CONDITIONS

Note: No statistical differences were found. (CON): Control protocol; (REL): Relaxation massage protocol;

PLA: “Sham” massage protocol.
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Discussion

To the best of our knowledge, this is the first study to evaluate the acute effects of
Relaxation Massage (REL) prior to bed-time on sleep quality and quantity in individuals
with symptoms of insomnia, using objective full-night measurements. The study showed that
relaxation massage significantly improved sleep quality by improving sleep efficiency by

9.19 minutes (10.80%) and Sustained Sleep Efficiency by 5.99 minutes (6.96%), (Table 4).

Relaxation massage, a gentler form of Swedish massage, uses light pressure
through slow, rhythmic movements, incorporating techniques such as effleurage, petrissage,
tapotement, friction and vibration. These methods aim to alleviate fatigue and enhance
energy levels by promoting relaxation, relieving muscular tension, and improving overall
wellbeing 27°. One potential mechanism underlying the efficacy of the Relaxation massage
involves the application of techniques such as myofascial release, which not only alleviates
muscle tension but also enhances blood circulation. Additionally, the rhythmic and gentle
pressure applied during the massage can stimulate the parasympathetic nervous system,
resulting in reductions in heart rate and blood pressure 2*°. Further research highlights the
evolutionary significance of tactile perception throughout life, with social touch playing a
critical role in emotional regulation and stress relief. Social touch, including friendly skin-
to-skin contact, not only promotes relaxation but also enhances mental health 28! This effect
is particularly evident during periods of physical isolation, such as the COVID-19 pandemic,
where the absence of social touch exacerbated psychological challenges. Studies like those
by Dione et al. and Elias & Abdus-Saboor deepen the understanding of the biological
foundation of touch and its therapeutic applications, showing that tactile stimulation
contributes to reducing anxiety and sleep disorders while improving overall well-being
282283 Additionally, tactile interactions seem to strengthen the sense of social connection and
support, emphasizing their importance for psychological well-being and coping with
everyday challenges 23286, Such physiological responses may further facilitate a sense of

calmness, overall well-being and create a feeling of readiness to sleep 7.

Furthermore, our study differs significantly from similar research, such as those
by V. W. H. Wong and Dedhia et al., which focus on populations with underlying medical
conditions, such as heart failure and chronic kidney diseases. While these studies evaluated
the effectiveness of repeated interventions, our study examined the immediate acute effects

of a single relaxation massage session in individuals with severe symptoms of insomnia. Our
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approach is pioneering, as we objectively recorded the immediate effects of massage on sleep
using a portable polysomnography system, providing precise data on brain activity during
sleep. In contrast, previous studies primarily relied on subjective tools, such as the Pittsburgh
Sleep Quality Index (PSQI), which lack the reliability offered by brain activity

measurements.

Polysomnographic EEG analysis revealed a positive effect of REL massage on
Sleep Efficiency, indicating that participants were falling asleep easier and faster, alleviating

one of the most prominent symptoms of insomnia which is the difficulty of falling asleep **.

Another positive outcome of our study is the improvement of Sustained Sleep
Efficiency following the REL intervention. Sustained Sleep Efficiency, defined as the ratio
of total sleep time to the total time spent in bed, reflects the ability to maintain uninterrupted
sleep throughout the night. This positive change enhances the overall body’s recovery
processes, as the time spent in bed is utilized more effectively, resulting in higher quality
sleep 2% and facilitating the physiological and psychological restorative functions essential

for optimal health 2°°.

This improvement could be translated to a further reduced nocturnal awakenings
and promoted overall restorative sleep something that is supported by our finding from the
polysomnography study and the 5-day sleep diary ?°!. Indeed, Total Sleep Time was
numerically improved by both objective and subjective measurements indicating that REL

massage could help individuals alleviate insomnia symptoms.

A number of studies have shown that a massage therapy, in various settings, can
significantly improve sleep quality, particularly in individuals experiencing sleep
disturbances due to medical conditions, however only one study so far have used the gold
standard methodology which is the full night polysomnography. For instance, Kaewcum et
al., examined a Swedish technique massage indicating that it promotes relaxation and

regulates brain activities related to sensory processing %2,

Moreover, studies involving cancer survivors have demonstrated that massage
therapy leads to longer sleep duration and better sleep quality, as measured by both self-
reported questionnaires and objective assessments 2%, Similarly, among nurses working
rotating night shifts, massage has been shown to reduce sleep disturbances and alleviate

fatigue 2°°. In patients in intensive care units (ICUs), back massages have been found to
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improve both subjective and objective sleep quality, increasing sleep duration and reducing
anxiety 2°°. These findings suggest that even a brief intervention, such as a 10-minute back
massage, can have significant effects on sleep quality and comfort. In contrary to adults, a
study on children with autism did not find any immediate improvement in sleep patterns
after aromatherapy massage 2°/, which may be attributed to factors such as treatment duration

or the environment in which it was administered.

Additionally, studies on cardiac surgery patients have explored the effects of
massage therapies on sleep and related outcomes. For instance, a trial involving foot
reflexology in patients undergoing coronary artery bypass graft (CABG) surgery found no
significant improvement in sleep quality, though pain intensity was significantly reduced in
the intervention group ***. On the other hand, foot reflexology was shown to significantly
improve sleep conditions in post-cardiac surgery patients, with notable improvements in
sleep scores following the intervention, suggesting that these types of massage therapies can
be an effective complementary approach to the traditional medical care in improving sleep
after surgery 2*°. Additionally, massage therapy has been found to improve sleep in breast
cancer patients, with significant reductions in sleep disturbances and increased restfulness at
night 2°*. Although, individual responses may vary depending on the method of application
and the personal preferences, massage therapy remains a promising non-pharmacological
complementary approach for improving sleep quality, particularly in those with chronic

conditions or undergoing medical treatments.

Furthermore, an adequate sleep ensures hormonal regulation processes that

300,301 302

contribute to overall health and well-being . For instance, growth hormone °"*,
predominantly released during deep sleep, plays a crucial role in tissue repair, muscle
growth, and metabolic regulation 3. Additionally, melatonin, known as the sleep hormone,
helps regulate the circadian rhythm 3%, enhancing sleep quality and facilitating the transition
between sleep and wakefulness *%. Adequate sleep also ensures the regulation of cortisol
levels, the hormone associated with stress, which can reduce anxiety and depressive
symptoms when maintained at optimal levels **®. Furthermore, improved hormonal balance
resulting from sufficient sleep is associated with enhanced physical health, increased energy
levels, better cognitive function, and overall quality of life. Thus, sufficient sleep is essential

for maintaining hormonal equilibrium and promoting a healthy state in individuals *°7.
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Overall enhanced sleep quality contributes to improved physical health, hormonal
regulation consisted anti-inflammatory effects and psychological well-being, thereby

reducing symptoms of depression and anxiety °>3%8-310,

In the present study, we must acknowledge both some significant strengths and
unforeseen limitations. One of the primary strengths of our study is the analysis of the
objective methodology used to assess sleep quality and quantity. Furthermore, all
measurements were conducted in the participants' homes, allowing them to feel more
comfortable during the assessment. This setting ensured that the sleep data collected
accurately reflected their nightly sleep patterns. In addition, the massage session took place
prior to bed-time at participants “safe & comfortable” environment simulating even more
the pragmatic conditions. Finally, the blinding process that applied in analyzing the data was
very important in preventing any potential bias. Finally, the use a PSG EEG monitoring
system provided an objective measurement of the brain activity that is valuable for
understanding the immediate effects of massage on the brain. One limitation that requires
acknowledgment is the disparity in sample size between male and female subjects. This
imbalance could have resulted in minor errors in measurement data or inconsistencies in our
results. Another limitation of our study is that the sleep assessment was not conducted by a
full polysomnography system but using a portable EEG home-based sleep screening system.
Even though this system is validated over the full night PSG, still data should be viewed
with caution. Finally, this study was not control for the menstrual cycle of the female

participants.
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Conclusions

In conclusions, the findings of the current study support the notion that relaxation
massage prior to bed-time could be used as an effective and safe non-pharmacological

complementary approach for improving sleep efficiency 3!!

and potentially restore
fragmented sleep of individuals with symptoms of insomnia *'?. Consequently, these results
highlight the potential of relaxation massage as a scientifically supported intervention for
improving sleep patterns and potentially overall well-being, warranting further investigation

into its broader therapeutic applications *!°.

Future research should explore the long-term effects of repeated massage sessions
on various populations, with a particular focus on individuals with sleep disorders and stress-

related issues.
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New Generation Automatic Massage Chairs for Enhancing Daytime

Naps: A Crossover Placebo-Controlled Trial.
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Abstract

Objective: Modern technology is transforming the field of massage, enhancing relaxation

and wellness through innovative devices.

Purpose: The aim of the present study was to examine the effectiveness of various massage
protocols available on automatic electric massage chair (AEMC) prior to daytime nap on

relaxation and indices of sleep quality.

Methods: This study is a randomized, single blind, placebo-controlled, four arm,
interventional clinical trial. Twelve healthy individuals (21.8 + 2.2 years, 6F/6M) were
randomly assigned in four different conditions: 1) the Control (CON) condition involving a
30-min rest on a switch-off massage chair, 2) the Easy-Sleep (ES) massage session design
to promote sleep, 3) the Fatigue-Recovery (FR) massage session designed to reduce muscle
fatigue, and 4) the Worker-Mode (WM) massage session designed to promote muscle
relaxation. During the four conditions, participants sat inside the massage chair for a 30-min,
followed immediately by an additional 30-min period of lying down on a proper double bed.
Brain activity was monitored using a polysomnography EEG system, while validated tests

and questionnaires assessed vitals and the state of relaxation.

Results: The ES massage significantly reduced muscle tone by 12% and heart rate by 22%
(p= 0.008 and p= 0.007, respectively). Additionally, it increased subjective sleepiness by
4.5% and Sleep Efficiency by 5.7% compared to control condition (p< 0.005).

Conclusions: It is evident that the use of AEMC can reduce tension and improve feelings of
relaxation. The Easy Sleep program seems to be a promising non-pharmacological approach
for enhancing relaxation and promoting daytime sleep, acting as a non-pharmacological tool

to reduce stress, improve sleep quality and promote workplace wellbeing.

Clinical Trials Number: NCT06784700

Keywords: Daytime nap; Massage Chair, EEG; Sleepiness Scale; Handgrip; Heart Rate
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Introduction

The fast-paced nature of modern lifestyle very often, contributes to increased
stress before bedtime that negatively impacts many aspects of sleep quality, highlighting the
need for interventions that promote relaxation. One of those interventions is daytime
napping. Naps are typically defined as short periods of sleep, usually lasting from 10 to 30
minutes, taken during the day to supplement nighttime rest. Naps can enhance cognitive and
physical performance, improve mood, and increase alertness, making them an effective

strategy for mitigating all cause fatigue 3!431°

. Bibliographic evidence suggests that brief
afternoon naps can provide numerous benefits for health and cognitive function, enhancing
alertness, mood, and performance on demanding tasks. While the effects of sleep
interventions have been widely investigated, the role of the various relaxation objects that
promote sleep or calmness remain less thoroughly explored. Recent studies have indicated
that ergonomic chairs, bean bags or specialized sleep chairs, may promote physiological
relaxation through muscle unloading and activation of the parasympathetic nervous system,
leading to improved sleep quality and longer sleep duration.?'® These findings highlight the
significance of the sleep environment in facilitating recovery and underscore the potential

beneficial effect of using specialized seating as a supplementary tool for managing fatigue

and stress in everyday life especially at workplace.

Another potential method to mitigate pre-sleep stress is massage therapy .

21317318 - contributing to better sleep quality '

Massage can reduce stress and anxiety
however, this approach may not be feasible for everyday usage due to differences in sleep
schedules and financial constraints. A more convenient and accessible alternative, could be

the usage of automatic electrical massage chairs (AEMC).

AEMC offer a non-pharmacological alternative for achieving relaxation and
improving sleep quality, particularly for individuals with high working stress levels *2°.
Many studies from the last decade demonstrate that massage chairs provide significant
physical and mental health benefits, including stress reduction, alleviation of mental fatigue

and pain, enhanced muscle flexibility and overall improvement in quality of life 32!

Massage chairs offer many automatic massage options for alleviating muscle
tension and reduce fatigue contributing to improved functionality, well-being *** and
promote sleep ***, however, scientific evidence to support those claims are very scarce and

most claims are based on manufactures non-published data. Indeed, the effects of massage
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can vary significantly depending on factors such as the targeted body region, the type of
massage technique, the applied pressure and the setting (private vs public place). Thus, while
some general benefits have been reported, specific outcomes may differ between massage
chair’s protocols. Furthermore, scientific evidence supporting these claims remains limited,

as many reported benefits derive from unpublished manufacturer data.

Therefore, the purpose of the present study was to examine the effectiveness of
various automatic massage protocols available on AEMCs on relaxation and indices of sleep

quality in healthy individuals prior to daytime nap.

Based on the design and aims of the current study, it was hypothesized that the
ES-massage would be the most effective condition in promoting relaxation and improving

sleep quality among the four protocols tested.
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Methodology
Trial Design

This study is a randomized, single blind, placebo-controlled, four arm,
interventional clinical trial to investigate the effectiveness of various automatic massage
protocols available on AEMCs on relaxation and indices of sleep quality in healthy
individuals prior to daytime nap. The study is fully complied with the CONSORT criteria

for reporting clinical trial data.

Participants

Twelve (N=12) healthy individuals (age 21.8 + 2.2 years, 6F/6M) fulfilled the
inclusion criteria and voluntarily participated in this study (Figure 1). Inclusion criteria
included subjects of both sexes, aged >18 years and ability to consent. Exclusion criteria
included a history of mental illness, sleep disorders, history of epilepsy, and any acute or

chronic condition that would limit the ability of the patient to participate in the study.
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Figure 1. Consort Diagram.

A CONSORT diagram summarizes recruitment, enrollment, and dropout rates.
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Study Design

Subjects were randomly assigned into 4 conditions: 1) the control condition
(CON), where subjects did not receive any massage program; instead, they rested for 30 min
on an automatic switch-off electric massage chair and subsequently lay down for an
additional 30 min on a proper double-bed; 2) the “Easy-Sleep” condition (ES), subjects
received a preselected massage program for 30 minutes, followed by an additional 30
minutes of lying down on the same double bed; 3) the “Fatigue-Recover” condition (FR),
subjects received a pre-selected massage program for 30 minutes, followed by an additional
30 minutes of lying down on the same double bed; 4) the “Worker-Mode” condition (WM),
subjects received a preselected massage program for 30 minutes, followed by an additional
30 minutes of lying down on the same double bed, (Figure 2). All conditions were conducted
on the same exact time of the day, one week apart, while the order of the various conditions
was randomly assigned. To control for factors influencing sleep, participants were instructed
to maintain consistent sleep patterns and avoid alcohol, caffeine and intense physical activity
24 hours prior to each session. The researchers analyzing the data were blinded to the
assigned groups. All measurements were conducted at the same sleep lab, at the same time
of the day, under controlled conditions, with a constant temperature of 22°C, and dimmed
low lighting (5 lux), while any possible external sound was masked using white noise sound
at 432 Hz and 55 decibels. The study was approved by the Human Research and Ethics
Committee of the University of Thessaly (2334-4/4-2/7.2.2024). All Subjects gave their
written informed consent prior to study participation. The study has been registered as a

clinical trial at ClinicalsTrials.gov (NCT06784700).
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Figure 2. Study Flow Chart.

CON
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ES
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* Heart Rate * Heart Rate
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Figure 2. Study Flow Chart. Subjects assigned in random order in all 4 different

Randomization of Initial Treatment Order

conditions in 4 continuous weeks. (EEG)= Electroencephalography; (CON)= control
protocol; (ES)= easy sleep auto massage auto-program condition; (FR)= fatigue recover
massage auto-program condition; (WM)= worker mode massage auto-program
condition; VASS: visual analog Sleepiness Scale; Start: 1) Participants completed the
VAS Scale prior to the initiation of the measurement; 2) after massage: Participants
also completed the VASS exactly 30 min after the transition from the electrical
automatic massage chair to the bed; 3) after nap: Participants also completed the VASS

exactly 30 minutes after waking up from the nap in the bed.

Data Analysis

The data collection period was structured into a single phase, lasting 60 min (30

min massage chair + 30 min nap time).
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Procedure

All measurements were performed in a sleep lab. Before the initiation of the study,
participants completed a visual analog Sleepiness Scale (VASS), measurement related to
overall health and connected to the portable EEG/EOG polysomnography system (HST-mit-
tablet, SOMNOmedics, Germany). Participants were fitted inside the automatic massage
chair for 30 min and moved to a double bed for 30 more minutes after the completion of the
pre-selected massage session. The sleepiness was assessed at baseline, after the massage

session and after the 30min “nap time”.

Additionally, at the start and end of each condition, participants performed three
maximum handgrip attempts to assess muscle tone, and measurements of vital signs, such as
heart rate and blood pressure, were taken. The study concluded after 60 minutes of recording.

Participants were free to sleep or remain awake during the intervention period.

All experimental sessions were conducted between 9:00 a.m. and 6:00 p.m., with

each participant maintaining the same testing time across all four conditions.

Body Composition

Body composition was assessed using anthropometric measurements, including
BMI and bioelectrical impedance analysis with a Tanita DC-360S device (Tanita
Corporation, Tokyo, Japan), following standard methodology **.

Sleepiness Scale (VASS)

The visual analog sleepiness scale was used to assess levels of sleepiness among
participants, employing a 1-10 rating system as usual. Specifically, the levels of the scale
were as follows: 0-2 indicated “no sleepiness”, 3-5 indicated “moderate sleepiness”, 6-8

indicated “high sleepiness” and 9-10 indicated “very high sleepiness”.
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Brain Activity / Sleep Architecture

A portable sleep monitoring system was used to assess sleep quality and quantity
(Home Sleep Test, SOMNOmedics, GmbH, Germany). The system records EEG, EOG, and
EMG signals overnight. EEG data were analyzed in 30-second epochs using SOMNOmedics
PSG analysis software (Domino panel ver. 3.0.0.8) starting with automatic analysis with
manual editing. The HomeSleepTest REM+ device was used for PSG, with electrodes placed
according to the 10/20 system on key brain regions: Fp1 (left) and M1 for EEG, and near the
eyes for EOG. Analysis of the sleep study was reported as followed: Total Sleep Time (total
amount of sleep time scored during the total recording time); Sleep Efficiency (Total sleep
time/Time in bed); Sustained Sleep Efficiency (Total sleep time/(Time in bed — Sleep laten-
cy stage 2); Sleep latency is defined as the time from lights off to the start of the first epoch
of any stage of sleep, including stage N1 (or any other stage); Sleep Latency N1 specifically
refers to the time from lights out to the onset of the N1 stage of sleep; Sleep Latency N2 (the
period of time between time in bed and sleep onset stage 2; REM Latency (the amount of
time elapsed between the onset of sleep to the first REM stage); Wakes (the number of times
an individual wakes up during the sleep period or transitions to full wakefulness after sleep
onset); WASO (was defined as the total duration (in minutes) of wakefulness occurring after

the onset of sleep and before final awakening).

Handgrip strength assessment

The handgrip test was used for the assessment of maximum isometric strength of
the dominant hand and arm muscles (Marsden MG-4800 Hand Dynamometer) and used as
a measurement of muscle tone alertness 32°. Reduction of muscle strength after the

intervention, was assessed as reduction of muscle tone.

Massage Session
Automatic Electric Massage Chair (AEMC)

The Z1 Full Body 4D Massage Chair (Z1-SL Massage Chair, China,

www.back2life.gr) (Picture 1) was used in the current study. The Z1-SL chair features a

curved rail mechanism for both S-shaped (horizontal) and L-shaped (vertical) massages,
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covering areas from the head down toes. It includes 58 air cushions for air compression
massage, while intelligent mechanical arms, rotating 360°, follow the body’s contour,
scanning and targeting specific areas for treatment. The massage chair contains twelve
automated programs varying in intensity, while the roller mechanism adjusts to body widths
of 3 to 22 cm for focusing on application to areas like the cervical spine, back, and lower

back.

Picture 1: Automatic Electric Massage Chair (model: Z1-SL Full Body 4D).

Massage Auto-Programs of the AEMC

The three preselected automatic massage programs were designed by the
manufacturer to promote relaxation, alleviate muscle tension, and support recovery by
targeting specific muscle groups through various massage techniques. The muscle groups
that received the massage effect were divided into two main sections (upper and lower body),

and each section is comprising three subcategories as described in (Table 1).
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Table 1. Specification of the 4 different conditions.

Massage Muscle Groups CON (ES) (FR) (WM)
(min.) (min.) (min.) (min.)
L. Cervical Spine and - 22 13 14
Shoulders
1L Back and Hands - 18 13 21
1. Spinal Area - 8 11 10
Iv. Gluteal Muscles and - 6 7 11
V. Biceps Femoris
VI. Gastrocnemius (calf) - 17 16 18
VIL Heels and Feet - 20 18 17

Note: CON: Control; ES: Easy Sleep massage program; FR: Fatigue Recover massage program; WM: Worker Mode massage
program.

Easy Sleep program

The Easy Sleep (ES) program is designed to induce full-body relaxation through
gentle, slow movements and mild air compression, making it ideal for pre-sleep use. The
techniques include kneading, tapping, rolling and deep tissue massage, focused on the

following muscle groups.

Fatigue Recovery program

The Fatigue Recovery (FR) program is designed to relax muscles and relieve
fatigue after an intense workday, enhancing blood circulation and promoting muscle
recovery. Techniques include kneading, tapping, rolling and deep tissue massage, applied to

the following muscle groups.

Worker-Mode program

The Worker-Mode (WM) program is designed for individuals who spend

extended hours sitting or engaged in intense work. It alleviates tension in the shoulders, back,
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and lower back vising techniques like kneading, tapping, rolling and deep tissue massage,

applied to the following muscle groups.

Statistical Analysis

The statistical analysis was performed using IBM SPSS Statistics version 29.0
(IBM Corporation, Armonk NY, USA). An independent samples t-Test was conducted to
assess significant differences in basic characteristics between male and female participants.
A General Linear Model (GLM) Repeated Measures ANOV A was used to compare within
subject’s differences between the 4 conditions (CON-ES-FR-WM). Moreover, a General
Linear Model (GLM) Repeated Measures ANOVA was used to assess changes in EEG
parameters among the 4 different conditions. A Bonferroni post-hoc test was performed to
assess individual differences. To assess normality, the Shapiro-Wilk test was used alongside
graphical representations, including the Normal Q-Q plot, Detrended Normal Q-Q plot, and
Box Plot. The significance level was set at 5%. Beyond significance testing (p-value), effect

size was also considered to evaluate the magnitude of the effect.

Power Analysis

Sample size calculations were conducted using G*Power 3.1 326, The post-hoc
“GLM”: Repeated measures, within factors” method was used to calculate the power
analysis. The post-hoc power analysis revealed that with a sample size of 12 participants the
study achieved 99% power using sleep efficiency as a primary outcome [(Effect size=

1.5609, Critical F=2.8915, Ndf 3, Ddf 33, Power (1-B err pob) = 0.9999 (99% power)].

Trial Registration

The trial was registered under the title “The Usefulness of Automatic Massage
Chairs Before Bedtime in Sleep Quality (RoboSleep)” with the full protocol to be accessible
through ClinicalTrials.gov website. Trial registration number: NCT06784700
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Data Availability

Data are available at ClinicalTrials.gov for the study with registration number:

NCT06784700
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Results

Subject characteristics are presented in Table 2. No statistically significant differences
were found between male and female participants, as the groups were equally distributed

and the statistical analysis showed no significant difference (p>0.05).

Table 2. Baseline Characteristics.

Parameters Values
N 12

Sex 6M/6F
Age (years) 21.8+2.2
Body Height (cm) 171.1£9.7
Body Weight (kg) 68.1£9.3
BMI (kg/m?) 23.17+1.2
Fat (%) 19.5+6.6
Muscle Mass (kg) 532+13.5

Note: Data are presented as Mean +SD. Significance level P<0.05; BMI: Body Mass Index.
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Pre and Post intervention assessments among the four different conditions are shown in Table 3. Significant differences within groups were observed in handgrip strength (muscle tone) and heart rate before and

after all conditions. Additionally, significant differences were found in diastolic pressure during the easy sleep (ES) and worker mode (WM) conditions (Table 3). In particular, handgrip strength was reduced after the

CON, ES, FR and WM condition accordingly (%A-change: -12.31% + 11.5; %A-change: -11.85% + 11.5; %A-change: -12.42% + 11.4; %A-change: -15.32% + 9.9, p=0.005). Statistically significant differences were

also found among A-change of the aforementioned values. Moreover, heart rate was reduced after the ES, FR and WM condition accordingly (%A-change: -21.59% + 22.8; %A-change: -14.69 £+ 15.1; %A-change: -

15.32% £ 9.9, p=0.007). Heart rate decreased mainly after WM condition (p=0.040). Also, diastolic pressure was reduced after both ES and WM conditions accordingly (%A-change: -7.81% + 9.9, p<.005; -11.45 + 14.0,

p<0.005).

Table 3. Pre and Post Intervention Assessment Among the 4 Different Protocols with Electric Automatic Massage Chair.

CON ES FR WM
Variables Pre Post P Value Pre Post P Value Pre Post P Value Pre Post P Value
95% CI) (95% CI) (Cohen’s, d) (95% CI) (95% CI) (Cohen’s, d) (95% CI) (95% CI) (Cohen’s, d) 95% CI) 95% CI) (Cohen’s, d)
(A-change%) (A-change%) (A-change%) (A-change%)
N 12 12 - 12 12 - 12 12 - 12 12 -
Systolic 128.6+22.4 119.4+104 0.118 116.9+9.3 116.3+11.5 0.840 123.4+13.6 118.0+13.7 0.076 123.0 + 14.0 118.1+£12.0 0.116
Pressure (116 to 141) (114 to 125) (0.526) (112 to 122) (110 to 123) (0.057) (116 to 131) (110 to 126) (0.395) (115 to 131) (111 to 125) (0.375)
(mmHg) (-7.19% + 24.7) (-0.50% + 14.8) (-4.32% £ 19.3) (-3.99% + 18.4)
Diastolic 72.7+9.9 66.9+8.5 0.076 70.3£7.2 64.8+6.7 0.004 71.8+12.7 64.9+£9.3 0.051 71.3+£10.2 63.1£9.6 0.003
Pressure (67.1t0 78.3) (62.1t0 71.7) (0.628) (65.7 to 74.9) (61 to 68.6) (0.790) (64.6t0 79) (59.6 t0 70.2) (0.619) (65.5t077.1) (57.7 to 68.5) (0.827)
(mmHg) (-8% £ 13.0) (-7.81%£9.9) (-9.62% + 15.8) (-11.45% + 14.0)
Heart Rate 74.0 +£10.0 75.4+16.9 0.729 85.7+22.1 67.2+5.8 0.007 75.3+12.6 64.2+8.3 0.000 74.1+£9.3 63.4+8.7 0.001%**
(Bits/min) (68.3t0 79.7) (65.8 to 85) (0.100) (73.2t0 98.2) (63.9t0 70.5) (1.145) (68.1 to 82.5) (59.5t0 68.9) (1.040) (68.8t079.4) (58.5t068.3) (1.118)
(1.81% = 19.7) (-21.59% + 22.8) (-14.69% + 15.1) (-14.49 £ 12.8)
Handgrip 343+8.38 30.1£74 0.001 342+8.7 30.1£7.5 0.008* 33.4+72 29.3+£8.7 0.019 334+7.5 283+7.1 0.002**
Strength (28.4t0 38.4) (259 t0 34.3) (0.516) (21.7 t0 46.7) (25910 34.3) (0.504) (29.3t0 37.5) (24.4t034.2) (0.513) (29.2t0 37.6) (24.3t032.3) (0.698)
Kg) (-12.31% £ 11.5) (-11.85% £ 11.5) (-12.42% £ 11.4) (-15.32% £ 9.9)

Note: Data are presented as Mean +SD. Significance level P<0.05; CON: Control; ES: Easy Sleep massage program; FR: Fatigue Recover massage program; WM: Worker Mode massage program; A-Change: % difference compared to Pre values; Paired t-Test:

Means of pre-post measurements between (CON-ES-FR-WM) protocols. *Differences between the A-changes were assessed using a GLM Repeated Measures test; Heart Rate: CON vs ES vs FR vs WM, P=0.007. **Differences between the A-changes were

assessed using an ANOVA test; CON vs WM, P=0.040 (Bonferroni Post-Hoc Test). ***Differences between protocols (CON-ACT-REL) were assessed using a GLM Repeated Measures test; Heart Rate: [F(3,33)=5.503, P=0.015], and particularly for Post CON

vs Post WM.
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Comparative analysis of VASS across all conditions is presented in Table 4. Sleepiness scores increased significantly from the start to the middle and finish phases across all conditions (p< 0.005). Pairwise comparisons

using the Bonferroni post-hoc test revealed significant differences between VAS scores after the massage programs and after the nap for all conditions (p< 0.005). Sleep parameters are reported in Table 4.

Table 4. VAS Sleepiness Scale Across Three Phases for Four Automatic Electric Massage Chair Protocols.

Sleepiness Scale Baseline After Massage chair After Nap P Value
(A-change%) (A-change%)
N 12 12 12 -

(CON) 291+2.0 5.66 +£2.5*% 7.00 +£2.0* <0.001
(2.75% £ 0.5) (4.09% £ 0.0)

(ES) 3.08+1.8 5.83 +£1.8* 7.58+2.3* <0.001
(2.75% £ 0.0) (4.50% £ 0.5)

(FR) 325+1.7 591+£2.1% 7.66 +£2.2% <0.001
(2.66% £ 0.4) (4.41% £ 0.5)

(WM) 4.08+2.1 6.75+1.5% 7.75+2.2% <0.001
(2.67% £ 0.6) (3.67% £ 0.1)

Note: Data are presented as Mean £SD. Significance level P<0.05; CON: Control; ES: Easy Sleep massage program; FR: Fatigue Recovery massage program; WM: Worker mode massage program; *Differences between pairwise comparisons were assessed using

an ANOVA test; CON: Start phase vs Middle phase, P<0.001 and Start phase vs Finish phase, P=0.000 (Bonferroni Post-Hoc Test); EA: Start phase vs Middle phase, P<0.001, Start phase vs Finish phase, P=0.000 and Middle phase vs Finish phase, P=0.004

(Bonferroni Post-Hoc Test); FR: Start phase vs Middle phase, P<0.001, Start phase vs Finish phase, , P<0.001 and Middle phase vs Finish phase, P=0.017(Bonferroni Post-Hoc Test); WM: Start phase vs Middle phase, P=0.000 and Start phase vs Finish phase,

P=0.002 (Bonferroni Post-Hoc Test); The A-changes were assessed using a GLM Repeated Measures test, revealing significant differences in sleepiness scores across phases.
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A statistically significant effect was observed for Sleep Efficiency across the four conditions [F(3,33) =8.978, p<0.001], with the ES condition showing the greatest impact compared to the others (p< 0.005). The difference
(A-change) in Sleep Efficiency between the CON and ES conditions was 5.69% =+ 28.3, indicating a notable improvement. Importantly, all participants successfully achieved sleep in each condition. Total Sleep Time (TST)
and Sleep Efficiency (SE) were recorded and analyzed (Table 5).

In the ES massage condition, participants reached an average TST of26.76 + 11.8 minutes and SE of 43.44 + 18.7%. These values confirm that participants entered measurable sleep stages during the nap trials, validating the

sleep data collected.

Table 5. Sleep Parameters among the 4 different conditions.

Variables CON ES FR WM P Value
95% CI) 95% CI) 95% CI) 95% CI) (Effect size: partial n?)
N 12 12 12 12 -
TST 20.60+12.5 26.76 £ 11.8* 25.74+13.8 25.06+£13.6 0.239
(min) (13.5t0 27.7) (20.1t0 33.4) (17.9 to 33.5) (17.4 t0 32.8) (0.121)
Sleep Efficiency 37.75+£21.2 43.44 +18.7* 25.74+13.8 25.06 £ 13.6 <0.001
(%) (25.8 t0 49.8) (32.8 to 54) (17.9 to 33.5) (17.4 t0 32.8) (0.449)
Sustained Sleep Efficiency 41.88+18.5 49.74+ 179 39.45+25.0 42.03+£21.0 0.413
(%) (31.4t052.4) (39.6t0 59.8) (25.410 53.6) (30.1to0 53.9) (0.079)
Sleep Latency 8.43+13.2 8.36+10.3 3.79+5.0 7.47+£12.7 0.556
(min) (0.96 to 15.9) (2.53t0 14.2) (0.96 t0 6.62) (0.28to 14.7) (0.049)
Sleep Latency N1 8.75+13.1 9.53+10.3 7.28+9.0 8.10+£12.9 0.864
(min) (1.34 t0 16.2) (3.7t0 15.4) (2.19t0 12.4) (0.8to 15.4) (0.010)
Sleep Latency N2 1773+ 154 11.25+11.3 7.93+134 16.31 £14.5 0.306
(min) (9.02 t0 26.4) (4.86t0 17.6) (0.35t0 15.5) (8.11 to 24.5) (0.123)
Wakes 8.91+3.36 9.75+34 891+4.1 8.75+4.4 0.861
(index) (7.01 to 10.8) (7.83t0 11.7) (6.59t0 11.2) (6.26t0 11.2) (0.018)
Wake > 3 min 2.09+0.8 2.09+1.1 245+1.6 272+1.5 0.587
(index) (1.64 to 2.54) (1.47t0 2.71) (1.55t03.36) (1.87 to 3.57) (0.054)
WASO 30.25+11.1 26.79 +£8.1 27.04+10.5 29.4+12.7 0.803
(Wake After Sleep Onset) (24 t0 36.5) (22.2t031.4) (21.1to0 33) (22.2t0 36.6) (0.032)
(min.sec)

Note: Data are presented as Mean +SD. Significance level P<0.05; CON: Control; ES: Easy Sleep massage program; FR: Fatigue Recover massage program; WM: Worker Mode massage program; TST: Total Sleep Time; *Differences between pairwise

comparisons were assessed using an ANOVA test; TST: CON vs ES, P=0.050; Sleep Efficiency: ES vs FR, P=0.014 and ES vs WM, P=0.003 (Bonferroni Post-Hoc Test). Total duration of recording 60 minutes.
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Discussion

To the best of our knowledge, this is the first study to investigate the effects of
automatic electrical massage chair protocols on body relaxation and sleep efficiency

using objective and subjective measurements.

The main outcome of the current study, when objective measurements of
relaxation were used, was that the Easy Sleep massage program had the most
considerable effect, reducing heart rate by -21.59% (Table 3). In a subjective scale
utilizing the VASS, a significant increase in sleepiness was observed, with the ES
massage program showing the most pronounced effect, resulting in a 4.50% increase
(Table 4). Furthermore, objective measurements using an PSG-EEG indicated a
significant increase in sleep efficiency after the implementation of the ES program
compared to CON, with an improvement of 17.7 minutes (Table 5). Beyond the
expected outcomes of relaxation and improved sleep quality, the ES-massage also
exerts significant physiological effects on the body, which help explain the results
observed in the present study. Massage techniques such as kneading, tapping and deep
tissue pressure appear to activate skin and muscle receptors, leading to the stimulation
of the parasympathetic nervous system.>?’ This activation results in a reduction of heart
rate, as evidenced by the observed decrease of -21.59%, and an increase in blood
circulation, thereby enhancing the uptake of oxygen and nutrients in the muscles and
throughout the body.*?® In addition, massage techniques focusing on the neck and
shoulder areas, as indicated in Table 5, may reduce muscle tension in these regions,

which are often associated with stress and pain that negatively affect sleep quality.*?’

The current study shows that a 30-minute full-body ES massage chair program
benefits both objective measures and subjective experiences in healthy individuals. The
ES protocol incorporates techniques such as kneading, tapping, deep tissue and rolling,
specifically designed to promote muscle relaxation, enhance blood circulation, and
alleviate muscular tension. Particularly, the majority of the massage duration, 22 out of
30-minutes (73% of the total time), was focused on the cervical (neck) and shoulder
regions of the upper-body (Table 5), targeting these areas to maximize the sense of
relaxation, comfort and relief. While there are no directly comparable studies, a study
by Hongmin Chu et al., assessed the effectiveness of an electric massage chair among

office workers using a subjective scale, demonstrated that the massage chair effectively
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alleviated neck and shoulder pain, and a modest improvement was also observed in
quality-of-life score *°.

Additionally, a significant portion of the total duration of the ES massage
program was focused on the area of heel and foot (70%), (Table 1). A study by Gokbulut
et al., found that foot massage applied in menopause women, increases the average
daily sleep duration and reduces levels of fatigue and anxiety **!. Regarding achilles
tendon massage, the most effective approach seems to be the effleurage movements
where it involves applying stretching motions along the periphery of the achilles tendon
area. According to recent findings, this approach not only effectively reduces pain
symptoms in patients with achilles’ tendinopathy but also promotes an overall muscle
relaxation 332333,

Furthermore, with the ES program, it is recorded the largest decrease in heart
rate by -21.55%, indicating a significant parasympathetic activation promoting
relaxation and reducing stress levels, in agreement with a study by Fu et al.
demonstrating a significant reduction of heart rate, and improving heart rate variability
334 Regarding the reduction of muscle tone, the WM program demonstrated a
substantial reduction in handgrip strength scores by 15%. This is mainly due to the fact
that the WM program primarily focuses on the areas of the hands and back, with 21 out
of 30min massage time allocated in those muscles. Studies on the use of AEMC are
very limited, with only one similar to ours utilizing objective EEG measurements for
the assessment of brain activity. In particular, Jeong-Hwan et al., found that 20-minute
sessions with an AEMC in addition to a binaural sound significantly reduced levels of
mental fatigue and improved cognitive function 3.

In another study by Khairudin et al., the use of AEMC on labor pain in
primiparous women showed a significant reduction in pain levels, indicating that
mechanical massage may serve as a viable, non-invasive alternative approach for pain
management during pregnancy and labor 3%,

Additionally, massage therapy using AEMC appears to have a positive effect

337

on chemotherapy-related side effects *°’, as well as some preventive value, particularly

in managing musculoskeletal discomfort in populations heavily impacted by work

related musculoskeletal overused issues 3%

. This underscores the importance of
incorporating massage and similar interventions as part of a preventive approach for
high-risk groups like musicians alleviating muscle tension and enhancing physical

resilience over time.
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Another important type of users that seems to be benefited by AEMC is the
professional athletes. A study by Juncheng Xie et al. **°, demonstrated that the massage
performed by AEMC, significantly impacted the reduction of vagus nerve tone and
accelerated the elimination of metabolites such as lactate, thereby enhancing recovery
from exercise training. These findings suggest that AEMC may serve as a more efficient
tool for rapid athlete recovery, providing stronger recuperative benefits compared to
other traditional methods.

From a hormonal point of view, there are evidence that massage promotes the
release of serotonin °°, while a study by Ji Yeon Baek et al., reported that long-term
use of the AEMC can reduce anxiety in adults, as the intervention resulted in significant
decreases in cortisol and serum DHEA-S (dehydroepiandrosterone sulfate) levels,
along with improvements in mood and health status 34°.

It is evident therefore, that the use of massage chairs can benefit not only people with
increased stress or various health issues, but also in totally healthy individuals for
sustaining a healthy lifestyle or promoting a power nap for boosting their cognitive
function or improve creativity.

In the present study, we must acknowledge both some significant strengths and
unforeseen limitations. The primary strengths are the combination of both objective and
subjective methods used to assess relaxation and brain activity. In addition, a blinding
process of analyzing the data was applied, since all researchers involved in the analysis
were unaware of the type of session. Finally, the use of a real-time EEG monitoring
system provided an objective measurement of the brain activity that is valuable for
understanding the immediate effects of massage on the brain activity.

One limitation is the small sample size even though the study had more than
95% power to detect statistically significant differences for the primary outcome.
Another important limitation is that we cannot precisely identify the specific muscle
groups targeted during the automatic massage session since there was no use of EMG
recording. Furthermore, the menstrual cycle of female participants was not controlled

study however, none of the female participants were during the menstrual phase.
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Conclusions

Massage routines such the Easy Sleep, that focuses on massaging the cervical
and shoulder regions seems to maximize the sense of relaxation and comfort, are among
the most effective protocols for promoting sleep efficiency. These findings support the
use of automatic electrical massage chairs as a non-pharmacological tool for promoting
relaxation and enhancing the feeling of dossing. Further research is needed to explore

its broader applications in populations with sleep disorders.
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Study 5

The long-term usage of the new generation massage chairs on quality
and quantity of sleep-in individuals suffering from insomnia

symptoms.

Status: under preparation

Clinical Trial Registry number: NCT06788288

The long-term usage of the new generation massage chairs on quality and quantity of sleep-in
individuals suffering from insomnia symptoms. Ilias Ntoumas, Nikolas Antoniou, Christoforos D.

Giannaki, Efthimios Dardiotis, Christina Karatzaferi, Giorgos K. Sakkas
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Abstract

Objective: Modern technology is reshaping the massage industry, improving relaxation
and well-being with pioneering devices. The automatic massage chairs stand as a
testament to this evolution, integrating ergonomic design with advanced massage

techniques to facilitate the sleep quality and enhance overall well-being.

Aim: The aim of the current study was to assess the long-term impact of the new
generation massage chairs in aspects relate to sleep and quality of life in individuals

with severe symptoms of insomnia.

Methods: Twelve individuals with symptoms of insomnia (mean age 43.4 & 12.3 years,
SF/TM) assessed by the Athens Insomnia Scale scores (>16) participated in a
randomized clinical trial. Participants were assessed in three different timepoints: at
baseline, after one month of daily massage chair usage (30 min/day, primarily before
bedtime), and again one month after without the massage chair. Assessments included
EEG polysomnography and validated questionnaires on sleep quality and psychological

well-being.

Results: Massage chair usage significantly imp roved sleep quality, with the PSQI
scores to be improved by 18% (p=0.022) and Total Sleep Time to be increased by
30.7% post-intervention (p=0.050).

Conclusions: The findings of this study highlight the therapeutic potential of modern
massage chairs as a non-pharmacological intervention for individuals with severe
symptoms of insomnia. The significant and sustained improvements in sleep quality
and duration, observed both immediately after the intervention and almost lasting one
month following its cessation, suggesting that the consistent use of automated massage

may contribute to long-term sleep regulation and overall well-being.

Keywords: Massage Chair; EEG; Insomnia; Sleep; Well-being
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Introduction

Sleep is a critical component of overall health, yet approximately 1/3 of adults
experience some type of sleep deficiency, often linked to insomnia **!. Poor sleep
disproportionately affects individuals with lower socioeconomic status, educational
attainment, and social standing further compounding disparities in health and quality of
life 3*2. The importance of sleep quality for health and well-being is well documented,
with insomnia and poor sleep linked to an elevated risk of mortality, diabetes,
hypertension, cardiovascular diseases, coronary heart disease, obesity, impaired
function, and mental disorders *#***, Beyond individual health impacts, poor sleep has
significant economic implications, with annual losses of approximately 680 billion
dollars reported in just five Organization for Economic Cooperation and Development
(OECD) countries *#°. Together, these findings emphasize the widespread prevalence

and profound consequences of poor sleep quality.

Research highlights that pre-sleep stress is associated with diminished sleep

quality 346

, while stress also disrupts both sleep timing and consistency, two key factors
for healthy sleep-in adults **74%, Such disruptions undermine the restorative functions
of sleep and exacerbate health risks, underscoring the importance of strategies to reduce

stress and promote relaxation before bedtime.

Massage therapy could potentially be an effective method for reducing stress
and anxiety therefore also improving sleep quality 7>%°. However, regular access to
professional massage therapy is often impractical due to scheduling conflicts and
financial barriers. A more convenient and accessible alternative, could be the usage of
automatic electrical massage chairs (AEMC). Specifically, AEMC offer a non-
pharmacological alternative for achieving relaxation and improving sleep quality,
particularly for individuals with high working stress levels *?°. Massage chairs offer
many automatic massage options for alleviating muscle tension and reduce fatigue
contributing to improved functionality, well-being **? and promote sleep 3**, however,
scientific evidence to support those claims are very scarce and most claims are based

on manufactures non-published data.

To address these limitations, we wanted to test the hypothesis that a pre-sleep
massage using a massage chair would have a beneficial effect, that could lead to a

deeper state of relaxation, which in turn could improve overall sleep quality.
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Therefore, the purpose of the present study was to investigate the effects of long-term
usage of an AEMC before bedtime on sleep quality and quantity during a full-night

sleep in a home setting.
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Methodology

Participants

Twelve (N=12) individuals with symptoms of insomnia (age 43.4 = 12.3 years,
SF/7TM) fulfilled the inclusion criteria and participated in this study (Figure 1). Inclusion
criteria included subjects of both sexes, aged >18 years and score of >16 on the Athens
Insomnia Scale (AIS-8). Exclusion criteria included a history of mental illness, history
of epilepsy and any acute or chronic condition that would limit the ability of the patient

to participate in the study.

Study Design

All assessments took place in the participants’ homes, where a portable
polysomnographic EEG system (HST-mit-tablet, SOMNOmedics AG, Randersacker,
Germany) was used to monitor sleep architecture. Before any intervention, participants
followed their regular bedtime routine for one night, during which baseline sleep
activity was recorded using the EEG system. Additionally, subjective sleep quality was
assessed using the Pittsburgh Sleep Quality Index (PSQI) (Baseline/Pre).

During the intervention phase, an automatic 4D massage chair was placed in
each participant’s bedroom. Participants were instructed to use the chair daily for at
least 30 minutes before bedtime, selecting from 12 pre-programmed relaxation massage
modes. The daily usage of the chair was remotely monitored via an integrated tracking
system coupled with a smart plug (Tapo P100, TP-Link, China) to ensure compliance.
Sleep quality was assessed using polysomnography and PSQI questionnaires one month
after the intervention (Post-1).

Following the one-month intervention, the massage chair was removed and
participants resumed their usual bedtime routine. Sleep quality was again assessed
using polysomnography and PSQI questionnaires one month after the chair removal
(Post-2).

All measurements were conducted under similar conditions to minimize
variability, with participants free to sleep naturally during the recordings.

The researchers analyzing the data were blinded to the assigned groups. The study was
approved by the Human Research and Ethics Committee of the University of Thessaly
(2334-5/4-2/7.2.2024). All patients gave their written informed consent prior to study
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participation. The study has been registered as a clinical trial at ClinicalsTrials.gov

(NCT06788288).

Figure 1. Consort Diagram.

A CONSORT diagram summarizes recruitment, enrollment and dropout rates.
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Procedure
The study consisted of three consecutive phases:

e Phase 1 (Pre): Participants underwent initial assessments prior to any

intervention, maintaining their usual bedtime routine.

o Phase 2 (Post-1): The automatic massage chair was placed in each participant’s
home, preferably in their bedroom. Participants were instructed to use the chair
daily for at least 30 minutes before bedtime, selecting the Easy-Sleep massage
program or any other that make them relax. Participants underwent the Post-1
assessments after the one-month intervention, maintaining again their usual

bedtime routine.

o Phase 3 (Post-2): The massage chair was removed from the participant’s house.
Participants underwent the Post-2 assessments after the one month no

intervention, maintaining again their usual bedtime routine. (Figure 2)
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© AlS8 Phase 2 (Post 1) ) ]
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« BDI . PSQI
+ PSQI
+ PSQI . EBEG ,
+ PSS * EEG
* TANITA
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Figure 2. Study Flow Chart. Participants were randomized into 2 groups and
participated in two continuous months. Note: (CH) Group with massage chair; (NCH)
Group with no-massage chair; (AIS-8) Athens Insomnia Scale; (SF-36) 36-Item Short
Form Survey Instrument; (BDI) Beck's Depression Inventory; (PSQI) Pittsburgh Sleep
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Quality Index; (PSS) Perceived Stress Scale; (BIA) Bioelectrical Impedance Analysis;
(EEG) Electroencephalography.

Questionnaires

The following questionnaires were administered using the interview method by

experienced researchers.

e The Athens Insomnia Scale *’! and the Pittsburgh Sleep Quality Index (PSQI)
210 were used to assess sleep quality and the existence of any sleep

abnormalities.

e The Short Form survey 36-item 36 quality of life questionnaire (SF-36) was

used to assess the health-related quality of life.?!!

e The Beck Depression Inventory (BDI) questionnaire was used for the

assessment of depressive symptoms.>!?

e The Perceived Stress Scale (PSS) was used to assess the stress levels.?!?

Body Composition

Body composition was assessed using anthropometric measurements, including
BMI and bioelectrical impedance analysis with a Tanita DC-360S device (Tanita
Corporation, Tokyo, Japan), following standard methodology.***

Compliance Monitoring

Compliance to the intervention protocol was monitored throughout the 30 days
massage phase using a smart plug (Tapo P100, TP-Link, China), which recorded the
daily electrical activation of the massage chair. Usage data revealed that the chair was
utilized on average for 27.4 out of 30 days, resulting in an overall compliance rate of

91.2% =+ 3.6 which is considered a very high adherence rate to the intervention protocol.
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Sleep Assessment

A portable sleep monitoring system was used to assess sleep quality and
quantity (Home Sleep Test, SOMNOmedics, GmbH, Germany). The system records
EEG, EOG, and EMG signals overnight. EEG data were analyzed in 30-second epochs
using SOMNOmedics PSG analysis software (Domino panel ver. 3.0.0.8) starting with
automatic analysis with manual editing. The HomeSleepTest REM+ device was used
for PSG, with electrodes placed according to the 10/20 system on key brain regions:
Fpl (left) and M1 for EEG, and near the eyes for EOG. Analysis of the sleep study was
reported as followed: Total Sleep Time (total amount of sleep time scored during the
total recording time); Sleep Efficiency (Total sleep time/Time in bed); Sustained Sleep
Efficiency (Total sleep time/(Time in bed — Sleep laten-cy stage 2); Sleep latency is
defined as the time from lights off to the start of the first epoch of any stage of sleep,
including stage N1 (or any other stage); Sleep Latency N1 specifically refers to the time
from lights out to the onset of the N1 stage of sleep; Sleep Latency N2 (the period of
time between time in bed and sleep onset stage 2; REM Latency (the amount of time
elapsed between the onset of sleep to the first REM stage); Wakes (the number of times
an individual wakes up during the sleep period or transitions to full wakefulness after

sleep onset).

Massage Session
Automatic Electric Massage Chair (AEMC)

In our study, we utilized the Z1 Full Body 4D Massage Chair (Z1-SL Massage
Chair, China, www.back?2life.gr) (Picture 1). The Z1-SL chair features a curved rail

mechanism for both S-shaped (horizontal) and L-shaped (vertical) massages, covering
areas from the head down toes. It includes 58 air cushions for air compression massage,
while intelligent mechanical arms, rotating 360°, follow the body’s contour, scanning

and targeting specific areas for treatment.

The chair integrates a 4D massage system with professional techniques such as
kneading, tapping, shiatsu, stretching, air compression, roller, and thermal massage.
These techniques allow multidimensional effects in width, length, and depth, tailored

to individual needs. Twelve automated programs vary in intensity, and the roller
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mechanism adjusts to body widths of 3 to 22 cm for focused application to areas like

the cervical spine, back, and lower back.

The chair's infrared preheating function (carbon fiber-based) enhances
relaxation and circulation by heating the back, pelvis, and thighs. This feature,
combined with an extendable foot section and an airbag/roller system, ensures comfort
for individuals of different sizes, providing muscle relaxation, fatigue relief, and

improved blood circulation.

Statistical Analysis

The statistical analysis was performed using IBM SPSS Statistics version 29
(SPSS Inc., Chicago, U.S.A.). An independent samples t-test was used to examine
differences in baseline characteristics between male and female participants. A General
Linear Model (GLM) Repeated Measures ANOV A was conducted to assess changes in
the Pittsburgh Sleep Quality Index (PSQI) and all sleep parameters across the three
intervention phases (Pre, Post-1, Post-2). Where significant effects were found,
Bonferroni post-hoc tests were performed to identify pairwise differences. Data
normality was assessed using the Shapiro-Wilk test along with graphical methods
including Normal Q-Q plots and Box plots. Data are presented as mean + standard
deviation (SD), unless otherwise stated. The significance level was set at 0.05. Effect

sizes were also considered to evaluate the magnitude of observed effects.

Power Analysis

Sample size calculations were conducted using G*Power 3.1. *2°. The post-hoc
“GLM”: Repeated measures, within factors” method was used to calculate the power
analysis. The post-hoc power analysis revealed that with a sample size of 12 participants
the study achieved 99% power using Total Sleep Time (TST) as a primary outcome
[(Effect size= 0.7451241, Critical F= 3.4433568, Ndf 2, Ddf 22, Power (1-B err pob) =
0.9998133 (99% power)]. For the secondary outcome which is Sleep Efficiency (%),

the post-hoc power analysis revealed that with a sample size of 12 participants the study
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achieved 83% power [(Effect size= 0.4101516, Critical F= 3.4433568, Ndf 2, Ddf 22,
Power (1- err pob) = 0.8360917 (83% power)].

Trial registration

The trial was registered under the title “The Long-term Impact of Massage
Chairs on Sleep Quality (autosleepilot)” with the full protocol to be accessible through
ClinicalTrials.gov website. Trial registration number: NCT06788288

Data Availability

Data are available at ClinicalTrials.gov for the study with registration number:

NCTO06788288
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Results

Subject characteristics are presented in Table 1. No statistically significant

differences were found between male and female participants (p>0.05).

Table 1. Baseline Characteristics.

Parameters Values
N 12
Sex TM/5F
Age (years) 434+123
Body Height (cm) 175.5+8.9
Body Weight (kg) 80.0+17.7
BMI (kg/m?) 25.5+3.8
Fat (%) 26.4+5.9
SF-36 (Total) 69.9+5.8
SF-36 (PH) 73.9+6.8
SF-36 (MH) 68.3+10.0
BDI 99+6.0
PSS 15.8+2.8
AIS-8 18.0+2.1
PSQI 10.8 4.1

Note: Data are presented as Mean +SD. Significance level P<0.05; BMI: Body Mass Index; SF-36: 36-
Item Short Form Survey Instrument; SF-36 (PH): 36-Item Short Form Survey Instrument - Physical
Health Component; SF-36 (MH): 36-Item Short Form Survey Instrument - Mental Health Component;
BDI: Beck's Depression Inventory; PSS: Perceived Stress Scale. AIS-8: Athens Insomnia Scale.

Pre, Post-1 and Post-2 intervention sleep assessments are presented in (Table 2
and Figure 3). Significant differences were observed in the Pittsburgh Sleep Quality
Index (PSQI) questionary across the three phases. Specifically, PSQI scores decreased
significantly in both Post-1 and Post-2 phases (%A-change: -18% + 3.9 and -14.8% =+
3.9, respectively; p=0.022), in comparisons to baseline (Pre) indicating an improvement
in sleep quality following the interventions and maintained for one more month (Post-

2).
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Table 2. Sleep Quality Index Across Assessment.

Variables Pre Post-1 Post-2 P Value
(95% CI) (A-change%) (A-change%)
(Effect size: partial n%)

(95% CI) (95% CI)
N 12 12 12 -
PSQI 10.8+4.1 88+37 92+40 0.022*

(-18%£3.9) | (-14.8% +3.9)
(0.352)
(8.48t013.1) | (6.71t010.9) | (6.941t011.5)

Note: Data are presented as Mean £SD. Significance level P<0.05; PSQI: Pittsburgh Sleep Quality Index;
Pre: Initial assessments without massage chair and usual bedtime routine; Post-1: Measurements after 1
month of massage chair use at home; usage remotely monitored; Post-2: Measurements 1 month after
removal of the massage chair. *A statistically significant decrease in PSQI was observed between Post-
1 and Post-2 (A-change%; paired t-test, p=0.000), indicating further improvement in score after 1 month

of massage chair use at home.

PSQI Scores Across Assessment Phases
14 |

Mean Score
(@)} o0

N

[\

Pre Post 1 Post 2

Figure 3. PSQI Scores Across Assessment Phases. Note: Statistical differences were found. *Differences
between the 3 protocols were assessed using a GLM repeated measures test: Post-1 vs Post-2, p= 0.005,
(Bonferroni’s Post-hoc test); Pre: Initial assessments without massage chair and usual bedtime routine;
Post-1: Measurements after 1 month of massage chair use at home; usage remotely monitored; Post-2:

Measurements | month after removal of the massage chair.
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Polysomnographic sleep parameters are reported in (Table 3 and Figure 4). A
statistically significant effect was observed for Total Sleep Time (TST) across the three
phases [F(2,16) =4.435, p=0.050], with the Post-1 phase showing the largest magnitude
of change. The difference (A-change) in TST between Pre and Post-1 was 30.7% + 1.6,
while the change between Pre and Post-2 was 41% = 1.6, indicating a marked increase
in total sleep duration following the interventions. The difference in Total Sleep Time
(TST) between Post-1 and Post-2 was 10.3% =+ 1.6 and was statistically significant
(p=0.033), indicating further improvement in sleep quantity even after the removal of

the massage chair.

Although, no other sleep parameters reached statistical significance, several
showed clinically relevant trends. For example, Sustained Sleep Efficiency increased
by 17.7% + 13.2 (p=0.215). These findings, although not statistically significant, may

indicate positive effects worthy of further investigation in larger samples.

Table 3. Comparative Sleep Parameters across Assessment.

Variables Pre Post-1 Post-2 P Value
(A-change%) (A-change%) (Effect size: partial n?)
95% CI) (95% CI) (95% CI)
N 12 12 12 -
TST 39+1.8 5.1+1.4 55+14 0.050*
(Hours.min) (30.7% £ 1.6) (41% £+ 1.6)
(0.357)
(2.88t04.92) (4.31 t0 5.89) (4.71 t0 6.29)
Sleep Efficiency 76.1 £8.4 76.1 £8.1 85.0+9.7 0.288
(%) (0% £8.2) (11.6% £+ 9.0)
(0.144)
(71.3 to 80.8) (71.5 t0 80.7) (79.5 t0 90.5)
Sustained Sleep 70.3£15.5 82.8+11.0 85.4+9.9 0.215
Efficiency (17.7% £ 13.2) (21.4% +12.7)
(%) (0.183)
(61.5t0 79.1) (76.6 to 89) (79.8 t0 91)
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Sleep Latency 20.5+12.3 43.4+13.2 11.9+£2.2 0.102
(min) (111.7% + 12.2) (-41.9+17.2)
(0.281)
(13.5t0 27.5) (35.9t0 50.9) (10.7to 13.1)
Sleep Latency N1 42.5+18.1 46.8+15.9 25.0=+11.4 0.128
(min) (10.1% = 17) (-41.1+£14.7)
(0.239)
(32.3t052.7) (37.8t0 55.8) (18.6t031.4)
Sleep Latency N2 27.7+19.2 48.4+12.7 11.8+15.4 0.154
(min) (74.7% + 15.9) (-57.4% £ 17.3)
(0.230)
(16.8t0 38.6) (41.2t0 55.6) (3.09 to 20.5)
Deep Sleep 56.3 +20.5 82.9+42.6 32.9+21.0 0.127
Latency (42.2% £ 31.5) (-41.5+20.7)
(0.238)
(44.7t0 67.9) (58.8t0 107) (21 to 44.8)
Wakes 18.5+13.5 19.1+£13.8 19.1+9.0 0.992
(index) (41.4% + 13.6) (41.4% +11.2)
(0.001)
(10.9t0 26.1) (11.3t0 26.9)
(14 t0 24.2)
Wake > 3 min 3.8+£3.3 33+27 35+28 0.928
(index) (-13.1£3.0) (-7.8+2.7)
(0.007)
(1.93 t0 5.67) (2.27t05.33) (1.92 t0 5.08)

Note: Data are presented as Mean +SD. Significance level P<0.05; TST: Total Sleep Time; Pre: Initial
assessment during participants’ usual bedtime routine without the massage chair.; Post-1: Measurements
after one month of massage chair use at home (usage remotely monitored).; Post-2: Measurements one
month after the removal of the massage chair.*A statistically significant increase in Total Sleep Time
(TST) was observed between Post-1 and Post-2 (A-change%; paired t-test, p=0.033), indicating further

improvement in sleep quantity even after the removal of the massage chair.
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Total Sleep Time Comparison Across Chair and
Non-Chair Conditions

6 I I

Hours/min

Pre Post 1 Post 2

3-Phases

Figure 4. Total Sleep Time comparison across 3 different phases. Note: Statistical differences were
found. Pre: Initial assessments without massage chair and usual bedtime routine; Post-1: Measurements
after 1 month of massage chair use at home; usage remotely monitored; Post-2: Measurements 1 month

after removal of the massage chair.
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Discussion

To the best of our knowledge, this is among the first and very few studies to
explore the long-term effects of modern automatic massage chairs on sleep quality and
overall well-being in individuals with severe insomnia. By combining both objective
(polysomnography) and subjective (validated questionnaires) assessments, this study
provides valuable insight into an emerging and underexplored field that bridges

innovative technology with therapeutic applications in sleep medicine.

The main finding of the present study, is the great improvement that it was
observed during the Pre to Post-1 phase when participants actively used the massage
chair. Specifically, Pittsburgh Sleep Quality Index (PSQI) scores improved by 18%

during this phase, indicating a significant improvement in perceived sleep quality.

A smaller, yet still notable, improvement by 14.8% in PSQI scores was also
observed during the Post-2 phase, when the massage chair had already been removed
from the participants’ homes. The maintenance of this improvement compared to
baseline values may be attributed to a chronic relaxation effect on musculoskeletal
system in addition to the accumulating improved sleep quality from the previous regular

use of the chair during the month of the intervention (Table 2).

Furthermore, objective measurements using PSG-EEG indicated a significant
improvement in Total Sleep Time (TST) across the three phases, with the greatest
improvement observed during the Post-2 phase. Specifically, TST improved by 30.7%
between the Post-1 phase, while an even larger improvement 41% (+10.3%) was
observed in the Post-2 phase (Table 3), demonstrating a substantial extension of total
sleep duration following the current interventional pattern. These findings suggest that
the massage interventions not only improve subjective sleep quality but also promote
meaningful physiological changes in sleep architecture, contributing to longer and

potentially more restorative sleep.

Additionally, significant improvements were observed in sustained sleep
efficiency and sleep latency during the Post-2 phase. It is plausible that the regular use
of the massage chair led to lasting enhancements in autonomic nervous system
regulation and overall well-being, which contributed to faster sleep onset and more

stable, consolidated sleep even beyond the active interventional period. These sustained
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effects may be mediated by increased parasympathetic activity and reduced

sympathetic arousal, factors known to promote deeper and more restorative sleep.*>°

Moreover, significant improvements were observed in sustained sleep
efficiency and sleep latency during the Post-2 phase. Massage therapy has increasingly
been recognized as an effective non-pharmacological intervention for addressing sleep
disturbances such as insomnia, particularly by improving both subjective and objective
sleep indicators including sleep latency, which refers to the time it takes to transition
from wakefulness to sleep. In postmenopausal women, where hormonal changes
frequently disrupt sleep onset and continuity, massage has shown promise in reducing
symptoms and improving sleep quality, with studies suggesting that these benefits may
be mediated through anti-inflammatory and neuroendocrine pathways.**! Our own
findings align with this evidence, showing that a single session of relaxation massage
not only improved sleep efficiency but also contributed to a reduction in sleep latency,
facilitating faster sleep onset in individuals with chronic insomnia.” These outcomes
are consistent with those reported in fibromyalgia patients, where massage-myofascial
release significantly enhanced sleep quality and reduced anxiety factors that are closely
linked to shortened latency.>*? Collectively, these results underscore the role of massage
in regulating autonomic nervous system activity and enhancing parasympathetic

dominance, which is crucial for promoting relaxation and accelerating sleep initiation.

In line with the present findings, evidence from studies evaluating the
physiological effects of electric massage also supports its role in regulating autonomic
nervous system activity and reducing perceived fatigue.*** For instance, research
comparing massage chairs and proprioceptive neuromuscular facilitation (PNF)
stretching demonstrated that both interventions significantly improved heart rate
variability (HRV) parameters and reduced subjective fatigue, with the massage chair
group showing a more pronounced improvement in HRV indices such as LF/HF and
HF components. These effects were attributed to enhanced parasympathetic modulation
and faster metabolic recovery post-exercise. While the mechanism of action differs,
physical contact and mechanoreceptor stimulation in massage versus isometric
contraction and proprioceptive feedback in PNF both methods contribute to autonomic
balance and fatigue reduction.’® Integrating this knowledge with our study's results

suggests that the regular use of an automated massage chair may offer similar
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autonomic and recovery benefits, potentially extending its application to fatigue

management beyond insomnia care.

These results align with previous evidence supporting the beneficial effects of
massage chairs on stress reduction and autonomic regulation. For example, Baek et al.,
showed that long-term use of a massage chair can reduce stress markers and improve
mood and cognition in adults, suggesting a potential mechanism for improved sleep
quality.®** Similarly, Zhang et al., demonstrated that massage chair interventions
significantly decrease fatigue scores and modulate heart rate variability parameters by
reducing sympathetic nervous system excitability and increasing parasympathetic
activity, which could underpin the relaxation and sleep improvements observed in our
study.>** Additionally, Lee et al., reported that prolonged massage chair use in children
promoted growth and musculoskeletal development, highlighting the potential of

massage chairs for positive long-term health outcomes beyond immediate relaxation. >

Hormonal pathways also play a role, as massage promotes serotonin release®%’,
and a study by Ji Yeon Baek et al., reported that long-term use of the AEMC can reduce
anxiety in adults, as the intervention resulted in significant decreases in cortisol and
serum DHEA-S (dehydroepiandrosterone sulfate) levels, along with improvements in

mood and health status.>*’

Beyond hormonal modulation, the beneficial effects of massage therapy on
sleep may also be mediated through autonomic nervous system regulation. Regular
massage has been shown to shift the sympathovagal balance towards parasympathetic
dominance, a state associated with relaxation, decreased arousal, and improved sleep
quality.*>® This shift is believed to occur through activation of mechanoreceptors in the
skin and deep tissues, which stimulate afferent vagal pathways and reduce
hypothalamic-pituitary-adrenal (HPA) axis activity.’>’ These neurophysiological
mechanisms may explain the observed reductions in stress markers, such as cortisol and
norepinephrine levels, and the beneficial effects on autonomic nervous system function
following heat and massage applications. The attenuation of sympathetic tone and the
promotion of vagal activity not only facilitate sleep onset but also enhance sleep
continuity by stabilizing neurophysiological patterns associated with non-REM sleep.
Furthermore, mechanistic studies using heart rate variability (HRV) metrics have

confirmed that massage can increase high-frequency HRV components, indicative of
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enhanced parasympathetic function.>*®3% These neurophysiological changes together
with reductions in circulating stress hormones support a multi-layered mechanism
through which automated massage chairs may exert chronic and restorative effects on

sleep architecture and emotional homeostasis.**

Similar to our findings, studies examining the effects of automated massage
chairs have shown that techniques such as roll-stretch and shiatsu reduce muscle tension
in distant areas and promote neurovegetative relaxation.*®! These results support that
the use of automated massage chairs can induce rapid and measurable relaxation, which
likely contributes to improved sleep quality and reduced stress, as also confirmed by

our study.

Taken together, these findings suggest that modern automated massage chairs
can serve as effective, non-pharmacological interventions to improve sleep quality and
reduce chronic stress, potentially offering a practical therapeutic tool for individuals
suffering from insomnia and related disorders. It is evident therefore, that the use of
massage chairs can benefit not only people with increased stress or various health
issues, but also in totally healthy individuals for sustaining a healthy lifestyle or

promoting a power nap for boosting their cognitive function or improve creativity.

Beyond its clinical usefulness for individuals with insomnia, this intervention
could also be applied to individuals as a means of enhancing mental well-being or
supporting recovery following intense mental or physical exertion. The potential
integration of massage chairs in workplace settings>*’, rehabilitation clinics, or geriatric
care facilities could offer an affordable and user-friendly tool for maintaining healthy
sleep patterns and lifestyle habits, contributing to stress reduction and improved overall

functioning.

However, caution is warranted when recommending automated massage chairs,
especially for individuals with or at risk of osteoporosis. Recent case reports have
highlighted the potential for osteoporotic vertebral compression fractures induced by
deep tissue massage delivered via such devices.*®* Therefore, clinical guidance and

patient screening should be considered to ensure safety alongside therapeutic benefits.

In addition, studies evaluating the effects of mechanical massage combined with
mental training in workplace settings have shown mixed results. While no significant

differences were found between intervention groups, individual improvements in
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anxiety, stress susceptibility, and detachment suggest potential benefits.**® These
preliminary findings underscore the need for further research to validate mechanical

massage as an effective tool to enhance stress recovery in diverse populations.

In the present study, we must acknowledge both some significant strengths and
unforeseen limitations. The primary strengths are the combination of both objective and
subjective methods used to assess the sleep quality. In addition, the use of a real-time
EEG monitoring system provided an objective measurement of the brain activity that is
valuable for understanding the immediate effects of massage on the brain activity and
analyzing the sleep quality. Furthermore, the daily usage of the chair was remotely
monitored via an integrated tracking system coupled with a smart plug (Tapo P100, TP-
Link, China) to ensure compliance, adding robustness to the intervention adherence

data.

One limitation is the small sample size even though the study had more than
95% power to detect statistically significant differences for the primary outcome.
Another important limitation is the menstrual cycle of female participants was not
controlled; however, none of the female participants were during the menstrual phase.
Additionally, the Athens Insomnia Scale (AIS-8) was only measured at the beginning
of the study, whereas measuring it at all phases, similar to the PSQI could have provided

an additional valuable subjective indicator of sleep quality throughout the intervention.

The present findings offer a promising foundation for considering automated
massage chairs as an accessible, non-pharmacological tool to improve sleep quality,
reduce stress, and enhance overall well-being in individuals with insomnia symptoms.
With growing interest in integrative and lifestyle-based therapies, such technological
interventions may play an increasingly important role in modern sleep medicine and

holistic health care.

Future randomized controlled trials with larger sample sizes and longer follow-
up periods are warranted to confirm these findings and assess the durability and

generalizability of the observed effects.
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Conclusion

The use of new generation automatic massage chairs appears to offer benefits
and serves as a promising non-pharmacological tool for improving sleep quality and
promoting relaxation. The findings of this study suggest that regular use of the massage
chair may lead to long-term improvements in sleep duration and efficiency, as well as
enhanced feelings of calmness and well-being. These improvements could greatly
benefit individuals living in high-stress, fast-paced environments. However, further
research is needed to better understand the mechanisms through which massage chairs
influence sleep neurophysiology and to evaluate their long-term effectiveness in people

with insomnia, stress and anxiety disorders.
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General Discussion

The present PhD Thesis sought to evaluate the acute and chronic effects of non-
pharmacological, lifestyle-based interventions particularly various massage techniques
(e.g., manual sports/activation massage, manual relaxation massage using Swedish
techniques, manual sports/activation massage, “sham” massage, mechanical relaxation
massage) and sleep hygiene strategies (e.g., limiting daytime napping, maintaining a
consistent sleep schedule, minimizing screen exposure before bedtime, avoiding
caffeine and alcohol before bedtime) on key health indicators such as sleep quality,
fatigue, stress, daytime sleepiness and physical performance. Through five
independents but thematically connected experimental clinical trials, the aim was to
achieve a holistic understanding of how massage applications can contribute to physical
performance or in an improvement in sleep quality and psychosomatic indices . The
results of this work confirm the hypothesis that structured manual or mechanical
massage, when appropriately timed and administered, can significantly influence sleep

parameters, psychological well-being and even athletic performance.

In the context of sports performance (Study 1), the application of sports massage
following warm-up, especially when using activation essential oils (AEO), led to
significant improvements in 60-meter sprint performance. This suggests that not only
timing but also the biochemical composition of the massage medium may amplify
performance-enhancing effects possibly through increased muscle perfusion, thermal
regulation, or local anti-inflammatory action.>®* This supports the broader literature
emphasizing the ergogenic potential of pre-competition massage and the collaborative
role of specific essential oils.>®® If not the first, this is one of the few, well-powered,
randomized and blinded studies, showing that the application of a post-warm up sport
massage using oil (a common approach in field practice) can meaningfully enhance
performance. The result gains particular importance because the participants, in
contrast to past research reporting no effects or negative effects of massage on sprint
performance, our study participants demonstrated good to excellent sprinting ability (on
par with European competitive collegiate, national and international level) thereby
adding ecological value to our findings. Furthermore, considering there is a burgeoning
market on aromatherapy —related products, our finding that essential oils mixtures may
confer added benefits opens up a new avenue of research direction to explore the role

of skin permeant elements. Last, but not least, a brief, 5-min, sports massage is feasible
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and achievable even for a financially constrained, resource deficient club. Thus athletes

of all means could access it and benefit.

Across all studies, relaxation massage consistently demonstrated benefits in
both subjective and objective sleep parameters. In particular, in Study 3, statistically
significant improvements were observed in sleep efficiency and sustained sleep
efficiency following a single session of relaxation massage before bedtime in
individuals with chronic insomnia symptoms. These outcomes mean that even a single
session of relaxation massage can contribute to measurable improvements in sleep
quality, highlighting its potential as a complementary, non-pharmacological

intervention for individuals experiencing chronic insomnia symptoms.

These findings align with previous literature showing that massage therapy can
reduce cortisol levels and increase neurotransmitters such as serotonin and dopamine,
contributing to stress relief and improved emotional regulation across various medical
and psychological conditions.*®® Although our study did not assess these biological
markers directly, the observed improvements in EEG-based sleep outcomes support the
hypothesis that relaxation massage may exert its effects through such physiological
pathways.” This reinforces its potential role as a safe, non-pharmacological intervention

for the management of insomnia.>¢’

Study 2 extended this line of inquiry by assessing daytime naps, confirming that
brief relaxation techniques such as progressive muscle relaxation can enhance nap
quality in poor sleepers. The observed increase in slow-wave sleep and improvements
in relaxation scores support the notion that relaxation-based interventions can
effectively modulate psychophysiological arousal, thereby promoting daytime
restorative sleep.’®® These findings are of particular relevance in modern high-stress

environments where daytime fatigue and low sleep quality are increasingly prevalent.>®

369379Moving from manual techniques to mechanical solutions, Studies 4 and 5
indicated that specific pre-programmed AEMC protocols particularly those targeting
fatigue recovery improved subjective sleepiness, quality of life, and certain objective
sleep parameters (e.g., total sleep time). Importantly, these effects were more
pronounced in individuals with insomnia, underscoring the potential of accessible, at-
home solutions to complement standard non-pharmacological treatments for sleep

disorders.?”®
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Still, it is important to note that that more work is needed in that area.
Companies do not allow full access on the data they based their massage ‘sequences’
on nor do they easily allow their equipment to undergo research scrutiny. The present
studies indicate a great opportunity for further industry and academia collaboration.
Mechanical massage can prove invaluable when high costs of labour and time restrict
access of healthy individuals or patients to expert massage services. While a direct
comparison of automated mechanical massage protocols to manual massage by experts
was not done, it appears that well designed protocols implemented with high quality
equipment can provide sufficient benefit. Thus, these results hold promise for millions

of potential users who might need but can’t afford manual massage.

A unifying theme across studies is the role of massage in shifting autonomic
balance from sympathetic to parasympathetic dominance, as demonstrated by improved
relaxation scores, better sleep parameters and reduced fatigue.?”! These findings align
with existing evidence on the effects of massage on hormonal profiles, notably reduced
cortisol and increased serotonin and melatonin levels. Given the biopsychosocial
complexity of sleep and fatigue-related disorders, the multimodal action of massage

offers an attractive adjunctive strategy in holistic health management.>7?

From a methodological perspective, the strength of this thesis lies in its use of
objective sleep assessment tools (i.e. PSG-EEG system), randomized protocols, and
blinded data analysis all of which address common limitations in the massage therapy
literature.?”® In addition, four out of the five studies were registered as clinical trials at
clinicaltrials.gov. The inclusion of both healthy and clinical populations also broadens
the generalizability of findings. However, some limitations should be acknowledged:
sample sizes were modest even though power analysis revealed that the studies were
not underpowered, and most interventions were short-term ranging from one day to one

month.

In practical terms, the findings support the integration of massage interventions
into clinical and everyday settings as part of a personalized lifestyle medicine approach.
Relaxation massage prior to sleep, activation massage in athletic contexts, and the use
of automated massage chairs at home or in the workplace could all serve as low-cost,
scalable interventions for improving sleep, reducing fatigue, and enhancing well-

being.’”* These interventions are particularly important in populations where

163

Institutional Repository - Library & Information Centre - University of Thessaly
01/09/2026 22:56:04 EEST - 216.73.216.156



164

pharmacological options may be limited or carry risks (e.g., older adults, individuals
with psychiatric comorbidities, or athletes avoiding performance-impairing

substances).

In conclusion, this dissertation provides robust scientific evidence supporting
the use of massage as an effective, non-pharmacological strategy to improve sleep
quality, reduce fatigue, and promote physical and mental recovery, applicable to a sport,
and health related pre-clinical and a clinical setting. The integration of these techniques
into broader health promotion strategies offers a promising direction for future research
and clinical application. Further studies are warranted to explore long-term effects,
optimize intervention protocols, and expand the use of objective assessments across

diverse populations.
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General Conclusions & Future Perspective
This doctoral dissertation demonstrated that lifestyle-based, non-
pharmacological interventions such as massage therapy can significantly improve sleep
quality, reduce fatigue, enhance psychological well-being, and contribute to physical
performance enhancement. The integration of relaxation massage, activation massage
and automatic electric massage chairs showed beneficial effects across both healthy and
clinical populations, reinforcing the role of complementary therapies in modern health

strategies.

The findings support the application of massage techniques not only in clinical
rehabilitation and athletic settings but also in everyday health promotion, particularly
for individuals suffering from insomnia, stress, or fatigue offering a new type of
treatment at the workplace or at home. The consistent improvements observed across
objective and subjective measures suggest that these interventions can be effective,

scalable, and low-risk alternatives or adjuncts to pharmacological approaches.

Future research should focus on long-term intervention protocols and expanding
interdisciplinary collaborations between exercise science, sleep medicine and digital
health technologies may open new paths for precision, non-invasive interventions

targeting holistic recovery and quality of life.
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Ymeubuvn dnAwon Zuvaiveong Aokipaléuevou og Epsuvnriki Epyacia

ZKOTTOG TNG £PEUVNTIKAG EPYACTING: ZKOTTOG TNG épeuvag €ival va agloAoynaoel Tn
XPOVIKA €TTidpaan Tou abANTIKOU NAcAd TTpIv KAl JETA atrd TNV TTPoBEpuavon g€ Jia
NUEPQ aywva, XPNOIKOTIoIWVTAG OUO BIaPOPETIKA éAaia pHaodl atnv atmédoon Twv
60p. dpduou TaxuTnTag o€ aBANTEG TaXUTNTOG (Sprinters).

Aladikaoia PeETPAOEWYV: Oa xpeiaoTei va mpayyaromoindsi pia ouvavtnon, omou Oa
OUMTTANPWOETE £Va ATOUIKO 1I0TOPIKG UYEIDG, KAl EQOOOV TTANPOITE TIG TTPOUTTOBECEIG, UTTOPEITE
VA GUPMETEXETE OTNV £€peuva. ZUvoAIKa Ba cuuueTdoyxeTe o 3 ouvedpieg: XTnv 1n ouvavinon
Oev Ba AaBete kdmola pop@n yaAagng kar Ba yivel atmAl kataypa@n €vog PEYIOTOU OTIPIVT
60u. dpodpou TaXUTNTOG. 2TNV 2n cuvAavinon 6a oag €apuooTEl PIa cuvedpia abAnTIKAg
MédAaEng He TNV xprAon aiBépiou  eAaiou evepyoTroinong Kal  OTn  ouvéxela Ba
TTPAYMATOTIOINCETE éva WEYIOTO OTTPIVT Tou dpduou 60u TaxutnTag. Ztnv 3n cuvdvinon Oa
oag TTpayuatoTroinBei TTaAI pia ouvedpia aBANTIKAG HAAAENG XPNOIMOTTOIWVTAG £va KOIVO AGdI
Haodd Kal T CUVEXEIa Ba TTPAYUOTOTIOINCETE £va PEYIOTO OTIPIVT Tou dpduou 60y TaxuTnTOoG.

MOBavoi Kiviuvol: Acv utrdpxel KivBUVOg TPAUUATIOWOU KOTA Tr SIGPKEIN TWVY SOKIMACIWV.

MpoodokweVEG WPEAEIEG: ATTO Ta aTroTEA(éTUATA TNG TTAPOUCAG £PEUVAG BA TTPOKUWOUV
TUXOV BeTikéG emOPAaTelg TNG aBANTIKAG WAAagNg aTnv amdédoon oToug OpOPoUG TaxUTNTAG
60p. (sprints) ka1 OTNV ATTOKATACTACGN YETA ATTO €vTOVN TTIPOTTOVNON 1] AYWVA.

Anpooiguon 3e30UEVWV-ATTOTEAECHATWY: O1 TTAnpoopicg Tou Ba ouMéfouue ammd
TIG QTTAVTHOEIS OO0G ME TO ATOMIKO 10TOPIKG uyeiag eival KwdIKoTToINuéveG Kal Ba peivouv
améppnTeG. H ouppeTox 00g oTnv €peuva OUVETTAyETAl OTI CUUQWVEITE PE T dnuoacisuon
TWV OEBOPEVWYV KAl TWV ATTOTEAECUATWY TNG, e TNV TTPoUTIé0eon 611 Ba cival avwvupa kai 8a
XPNOIUOTToINBoUV POV yIa TIG avAyKeS TNG TTapoUoag €PEUVAG.

MAnpo@opieg: e 6An T SIGPKEID TNG £PEUVAG Of EpeuvVNTEG (Ap. MeWpPYIOg TAKKAG KAl KOG.
HAiog Ntoupag) Ba eival otn 81d6eon Twv SOKIPAZOPEVWY IO VA TTPOCPEPOUV OTTOIOUDHTTOTE
€idoug TTAnpogopia €iTe auTr aopd TNV £PEUVA EITE TN CUPTIANPWOT TWV EPWTNUATOAOYIWV.

EAeuBepia ouvaiveong: H ouppeTtoxn oag oTn mapoloa épeuva gival eBeNOVTIKNA Kal EXETE
TNV duvardTara va apvnBeiTe TNV CUPPETOXN 000G, KABWG £TTIONG KAl VO ATTOXWPNOETE OTTO
QUTA OTTOIOdNTTOTE OTIYUA TO ETTIOULEITE.

AigBaca 10 évrumio QuTé Kal Katavow TIG Oladikacieg TTou Ba exkTeAéow. Zuvaivw va
CUMUETEXW OTNV £PEUVA.

Huepounvia: ..... /...... [o....

OvVOoUATEN®VUKO Kal unoypagn Ynoypagr epeuvnTh

OUHMETEXOVTOG HAiag NToUpac

OvopaTtenwvupo Kal
unoypagn NapaTnenT
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Appendix 3: Consent Form

A MANENIZETHMIO OEZZAAIAZ %
TMHMA EMIZETHMHE @YIIKHEI ArQQrHx KAl AGAHTIZEMOY )

YmeuOBuvn dnAwon Zuvaiveong Aokipaloéuevou og Epsuvnriki Epyacia

ZKOTTOG TNG EPEUVNTIKAG EPYAOIaG: Ikomdg Tng épeuvag eival va e&etdoel 1o Babud
€Mdpaong TTou pTTopei €xel N WAAagn xaAdpwong, kabwg kar n pdAagn evepyotroinong
(aBANTIKA pdAagn) oTa emiTeda eypriyopong Kal XaAGPWONG UYEIWV OTOPWV.

Aladikaoia PETPAOEWYV: Oa xpelaoTei va mpayyaromoindei pia ouvavinon, omou Oa
OUPTTANPWOETE €va ATOMIKO I0TOPIKO, KAl £pOCOV TTANPOITE TIG TTPOUTTOBETEIG, UTTOPEITE va
OUMUETEXETE OTNV £peuva. ZUVOAIKA Ba cuppeTdoxeTe o€ 3 ouvedpieg: ZTnv 1n emmiokewn dev
Ba A&BeTe kamoIa pop®R PAAAENG. Oa GUUTTANPWOETE PIO OLIPd EPWTNUATOAOYIWY KAl 0T
ouvéxela Ba yivel pia atmAf Kataypagrn Tou eyKEQPAAOU MPECW UNXOVAUOTOG KATAyPAPAG
EYKEPAAIKAG dpaaTnpidTnTag: Eykepaloypdenua [Home Sleep Test (HST)]. Ztnv 2" emriokeywn
B0a epapuooTei  pia cuvedpia 30 AeTTwv PAAAENG XaAdpwong ME Kataypagr eyKEPAAIKAG
OpaoTtnPIdTNTOaG Péow Tou HST. Z1nVv 30 emiokewn Ba epapuoaTei  pia guvedpia 30 AeTTTwv
pAAagng evepyoTroinong pE Kataypagr eykKe@aAIKrg dpaoTtnpiétnTag péow Tou HST.

MOBavoi Kiviuvol: Acv utrdpxel KivBuvog TPAUUATIOUOU KATA TN SIGPKEIN TWV SOKIPOTIWV.

Mpoodokwueveg WEPEAEIEG: ATTO Ta aTroTeAéTpATa TNG TTApoUoag £peuvag Ba TTPOKUWOUV
TUXOV BEeTIKEG €MOPACEIS TTOU PTTOPOUV va TTPoKaAéoouv autd Ta duo €idn pdAagng oto
EYKEQAAIKO oUOTNUO UYIWV avBpWTTWY, KABWG Kal WG TTPOG TNV MUIKA KAl WUXIKA XaAdpwon.

Anpooiguon dedopévwv-atroTeEAETUATWYV: O1 TTAnpogopieg TTou Ba cuAhégoupe aTmod
TIG QATTAVTACEIS 0OG ME TO ATOMIKO 10TOPIKG uyeiag eival KwOIKOTTOINUEVEG Kal Ba peivouv
améppnTeG. H ouppeToxn 00g oTnv €peuva CUVETTAyETal OTI CUUQWVEITE PE TN dnuoaisuon
TWV OEBOPEVWV KAl TWV OTTOTEAEOUATWY TNG, ME TRV TTPOUTTIO0e0N 611 Ba gival avwvupa Kal Ba
XPNOoIYoTToiNBouv Pévo yia TIG avAyKeg TNG TTapoUoag EPEUVAG.

MAnpo@opieg: T 6An Tn didpkeia TG £peuvag ol epeuvnTég (Ap. Mewpyiog Zakkdag kai HAiag
NToUpag) Ba ival aTn d1dBean Twv SOKIYAJOPEVWY VIO VA TTPOCPEPOUV OTTOIOUDNTTOTE €£i00UG
TIANPOQOPIa EITE AUTA APOPA TNV £PEUVA EITE TN CUPTTARPWON TWV EPWTNHATOAOYIWY.

EAeuBepia ouvaiveong: H ouppetoxr oag atn Tapouaa épeuva eival éBEAOVTIKN Kal £XETE
TNV duvartdTata va apvnBeiTe TNV CUPMPETOXN OAG, KaBWG €TTIONG KAl VO ATTOXWPENOETE OTTO
QuTH OTTOIAdNTIOTE OTIYUI] TO ETTIBUUEITE.

AilgBaca 10 évTuTio QUTO KAl KaTtavow TIG Oladikacieg TTou Ba ekTeAéow. Zuvaivw va
OUMMETEXW OTNV £pEUVA.

Huepounvia: ..... /... [......

OvVOUATEN®VURO Kal unoypagn Ynoypagr epguvnTr

OUHHETEXOVTOG HAiag NToUpag

OvopaTen®vupo Kai
unoypagr naparnpnTh
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Appendix 4: Consent Form

@ MANEMNIZTHMIO OEZZAAIAZ %
TMHMA ENIZTHMHZI ®YIIKHI ArQrHZ KAl AOAHTIZMOY '

Y1reuOuvn SnAwon 2uvaiveong Aokipaléuevou og EpguvnTikn Epyagia

ZKOTOG TNG EPEUVNTIKAG EPYACING: KOOGS TNG £peuvag €ival va afloAoyrooupe TO
QVTIKTUTTO pIaG ouvedpiag paAagng xaAdpwong o€ OAO TO CWHA O€ TITUXEG TTOU
oXeTiCovTal e TNV TTOIOTNTA KAl TV TTOCOTNTA TOU UTTVOU O€ A0BEeVEiG TTOU TTAOX0UV
ammd xpovia auTvia kal av PTTopei autd 1o €idog paAagng va emdpdaoel BeTIKA oTnVv
QAVTIMETWTTION TNG XPOVIa alTviag Kal TNG TToI0TNTOG UTTVOU.

Aladikaoia PMETPACEWYV: Oa XpelaoTei va Tpaydarotoindei pyia ouvdvinon, omou Ba
OUUTTANPWOETE €va OTOUIKO IGTOPIKG, Kal EPOCOV TTANPOITE TIG TTPOUTTIOBECEIG, UTTOPEITE va
OUMMETEXETE OTNV €PEuva. ZUVOAIKA Ba cuuueTdoyete o€ 3 ouvedpies: 2NV 1n €TTiokewn dev
Ba AdBete kaTTOIO POP®N PAAAENG. Oa CUUTTANPWOETE YI OEIPA EPWTNUOTOAOYIWV KAl OTN
ouvéxela Ba yivel pia oAovixTia KaTaypa@r UTTVOU HECW QPOPNTAG CUCKEUNG KATAYPA®AS
utrvou [Home Sleep Test (HST)]. Ztnv 2" emmiokewn Ba e@appooTei pia ouvedpia 40 AeTrTwv
MAAaENG xoAdpwong OkpIBWG TPV TTECETE va KolunBeite kai oTn ouvéxelm Ba oag
TomroBeTAcOoUME TNV ouokeurn HST yia oAovixTia karaypa@ry Utvou. ZTnv 3" emmiokewn Ba
epappooTei  Eava pia oguvedpia 40 AeTITWV PAAAENG XAAGPWONG OKPIBWG TTIPIV TTECETE va
KolunOeite ka1 oTn ouvéxela Oa oag TomoBeticoupe TNV ouokeury HST yia oAovuxtia
Kataypa@n UTTvou.

MOavoi Kiviuvol: Acv UTIApPXE! KivOUVOG TPAUUATIOHOU KOTA TN SIAPKEIX TwV SOKIUATIWV.

MPoodOKWHEVEG WPEAEIEG: ATTO Ta ATTOTEALOUATA TG TTAPOUCOS £peuvag Ba TTPOKUWOUV
TUXOV BeTIKEG eMIOPAOEIG KAl BEATIWOEIG TTOU PTTOPET va TTPOKAAEDEI N TEXVIKN TNG MAAAENG
XoAdpwaong 0TouG avBpwWTTOUG TTOU TTACXOUV aTTd Xpovio TTpoBAnua adTtviag.

Anpocicuon 5£d0pEVWV-ATTOTEAEOHATWY: O TTAnpo@opicg TTou Ba cuAAéCoupe aTTd
TIG OTTAVTACEIS OOG ME TO OTOMIKO I0TOPIKO UyEiag eival KwOIKOTTOINUEVEG Kal Ba peivouv
améppnTeG. H oupueToXn 0ag aTnV €peguva CUVETTAYETAlI OTI CUPQWVEITE Pe T dnuoacisuan
TWV OEBOPEVWV KAl TWV ATTOTEAECUATWY TNG, YE TNV TTPoUTTO8e0N OTI Ba gival avwvupa Kai Ba
XpnoipgotroinBouv pévo yia TIG avayKeg TNG TTapouoag £PEUVAG.

MAnpo@opieg: e dAn T didpkeia TNG £€peuvag ol epeuvnTéG (Ap. Mewpylog Zakkdag kal HAiog
NTtoupag) Ba civar otn d1GBean Twv dOKIYACOPEVWV YIA VA TTIPOCPEPOUV OTTOIOUBHTIOTE €idOUG
TTANPoQopia €iTe AUTA aPOPd TNV EPEUVA EITE TN CUPTTAAPWON TWV EPWTNHATOAOYIWV.

EAeuBepia ouvaiveong: H cupueTox cag atn TTapoUoa £peuva gival éBeAOVTIKN KOl EXETE
TNV duvaTtdTaTa VA GPVNBEITE TNV GUUUETOXN 0GG, KABWG ETTIONG KAl VO OTTOXWPATETE aTTO
QUTA OTTOIAdNTTOTE OTIYUNA TO ETTIOUMEITE.

AlGBaca 1O £VvIUTTO QUTO Kal Katavow TIG Oladikagoieg TTou Ba eKTEA(OwW. Zuvaivw) va
CUMUETEXW OTNV €PEUVA.

Huepounvia: ..... [oood......
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Appendix 5: Consent Form

A MANEMIZTHMIO OEZZANIAL %
TMHMA EMIZITHMHE ®YZIIKHE ArQrHr Kal AOAHTIZEMOY '

Y1revuvn dnAwaon Zuvaiveong Aokipalouevou og Epsuvnriki Epyvacia

ZKOTTOG TNG EPEUVNTIKAG EPYACTIAG: ZKOTOG TNG £peuvag Eival va eEETACOUNE €AV £va
Maodd oTO OTTiTI TIPIV TOV UTTVO PE XPON TWV KAPEKAWY HAoAd vEag YEVIAG UTTOPET va
OUMBAGAel BeTikd oTn BepaTreia TG alTTviag.

Aladikacia HETPAOEWYV: Oa xpelaoTei va Tpayuatotroindei pia ouvdavinon, 6mou Oa
OUMTTANPWOETE €va OTOUIKO I0TOPIKO, Kal EPOOOV TTANPOITE TIG TTPOUTTOBECEIG, UTTOPEITE va
OUPUETEXETE OTNV £peuva. Emiong, Ba ouuTtAnpwaoeTe pia o€Ipd epwTNUATOAOYIWY. ZUVOAIKA
00 guppeTaoxeTe TNV WEAETN yia 3 prveg. Tov TTPWTO Prva Ba XpnoIPoTToIEiTE 0€ KaBnuepPIvA
Baon kai 1daiTepa TEIV TO UTIVO TNV KapEéKAQ MPAAAENG evw aTtov Oeltepo prva Ba
TTapakoAouBriooupe Tnv TToI0TATA TOUu UTTVOU O0G XWPIG TNV XprRon Tng kapékAag. Etriong,
KaTé Tn dIdpKeEIa autwy Twv 3 pnvwy Ba oag yivouv 5 oAovUxTIEG KOTAYPAPEG UTTVOU UE TN
xpnon €dIKAG @opnTAG ouokeurg-Home Sleep Test (HST). Ztnv 1" pépa, otnv 77 Kai TN
TeAeuTaia pépa Tou pAva XpAong KapékAag paodd, kabwg Kal TNV 7 Kal TEAeuTaia yépa Tou
MAva Xwpig TNV Xprion TG KapEKAAG.

MOBavoi kivduvol: Aev utrdpyxel Kivduvog TpaupaTIoPoU KaTtd Tn SIGPKEI TwV SOKIKATIWV.

MpoodokwpeveG WPEAEIEG: ATTO Ta aTToTeEAéTUATA TG TTAPoUCag épeuvag Ba TTPOKUYWOUV
TUXOV BETIKEG EMOPACEIG KOl BEATILOEIG TTOU UTTOPEI va TTPOKOAECEI N KOpEKAQ pacdd (vEéag
YEVIAG) OTOUG avBpwITOUG TTou TTAoXouV atrd xpdvio TTpoBAnua adTviag.

Anpocigsuon dedopéVWV-ATTOTEAEONATWV: O1 TTAnpogopieg TTou Ba cUAAECoupE aTtd
TIG ATTAVTACEIG 0aG PE TO ATOMIKO I0TOPIKO UYEiag gival KwAIKOTTOINUEVES Kal Ba peivouv
améppnTeG. H OQUPPETOX 0OG OTNV £peuva OUVETTAYETAI OTI CUPQWVEITE PE Tn dnuocisuon
TWV OESOPEVWV KAl TWV ATTOTEAEGPATWY TNG, YE TNV TTPoUTTIO0ean 6T Ba gival avwvupa Kal Ba
XpnoigotroinBouv pévo yia TIG avAayKeg TG TTApoUcas EPEUVAG.

MAnpo@opieg: & 6An 1 didpkeia TNG Epeuvag ol epeuvnTéG (Ap. Mewpylog Zakkag kal HAiag
NTtoupag) Ba eival atn d1G0eon oag va TTpooPEPouv otroloudATToTE €idOUG TTANPOPOpIa eiTe
auTrh aQopd TNV EPEUVA EITE TN CUPTTANPWON TWV EPWTNUATOAOYIWV.

EAeuBepia ouvaiveong: H cuppetoxr oag aTn rapoloa £peuva eival EBENOVTIKI] KOl EXETE
TNV duvaTOTATO VA OPVNOEITE TNV CUPPETOXN 0AG, KOBWG ETTIONG Kal va OTTOXWPENOETE aTrd
QUTH OTTOIOOATIOTE OTIYUN TO ETTIOUHEITE.

AlGBaca To €vTUTTO QUTO KOl KOTAvOow TIG OladIKaCieG TTOU Ba eKTEAEOW. Zuvaivw Vva
CUMMETEXW OTNV €PEUVA.

Huepopnvia: ..... [oood......

OvouaTen®vulo Kal unoypaon Yrnoypagr epeuvnTi

OUHKETEXOVTOG HAiag NToUpag

OvopaTEN®VUHO Kal
unoypagn nNapaTneEnTr
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Appendix 6: General Health Questionnaire

ATHENS INSOMNIA SCALE

Avt 1 KMpoKo £YEL GKOTTO VoL KATAYPAWEL TNV S1KT| GOG EKTIUNOT GYETIKG. [ TIG SVOKOA{EG TOL pmopel val
AVTIHETOTIGOTE 6TOV V1vo. [Topakad®, emAEETE (KOKAMYOVTOG TOV KATAAANAO aptOud) To EpOTHUATO, TOV
dNA®vouv cOUE®Va e TNV ekTipnon cag tov fabud duokoriog, pe Tnv TpodmodHect 0Tl GLVEPN GV TOVANYLOTOV

TPEIG POPEG TNV ERSoUAda KOTA TN S1APKELD TOV TEPOCUEVOD PNV

1. ENAPEH YIINOY (ypovog mov yperaleote yra vo. omokoyunGeite uetd, omo 1o oo twv gotmy)

0 1 2 3

Kovéva Mupn Z1UOVTIK Meydin kabvotépnon

TpdPAnLOL kaBvotépnon KkaBvotépnon n dev Koy Onkate
KaBOA0L

2. ZYIINHMATA MEXA ¥TH NYXTA

0 1 2 3
Kavéva mpopinua  Mikpd mpopanua Inpovtikd TpdBinuo ZoBapd mpoPAnuo m dev
Ko onkate kabOA0L

3. TEAIKH AOYTINIXH NOPITEPA AITO THN EINIOYMHTH

0 1 2 3

Oy voopitepa Atyo vopitepa Inpovtikd vopitepa IToAd vepitepa n
dev KoyunOnkate
Kaforov

4. 2YNOAIKH AIAPKEIA YTINOY

0 1 2 3

Emopxng Elogpd averopknic Inpovtt [ToAd avemapxngm dev
K& KolunOnkate KaBOAOL
QVETTOPK
fig

5. ZYNOAIKH TTOIOTHTA YTINQOY (aveldaptnto amo ) diapkeio, Tov Drvov)

0 1 2 3
Icavomomtikn Elagppd ZNUOVTIKG TOAD U1 TKOVOTTOWTIKT|
Mn avomomTiky Mn avomomTikm 1 dev KounOnkate
KaBOAOL

6. AIXOHXH EYEEIAY KATA TH AIAPKEIA THY HMEPAY

0 1 2 3
ducrohoykn Eloppd peiwpévn ZNUOVTIKA PEIOUEVT TToAV petmpévn

7. AEITOYPTIKOTHTA(ZQMATIKH KAI NOHTIKH)>TH AIAPKEIA THY MEPAY

0 1 2 3
DVGLOA0YIKT Elagpd petopévn ZNUOVTIKE PeEt@péV TToAV petmpévn

8. YIINHAIA ¥XTH AIAPKFEIA THY HMEPAY

0 1 2 3
KaBorov ‘Hmao Apkem "Evtovn
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AgikTng MoidéTnTag ‘Ynvou Tou Pittsburgh (AMY)

0dnyieg: O akOAoYBeG epwTHOEIG OXETICOVTAl HE TIG
oYVNBOEIEG UNVOY TIG OMNOIEG €ixaTe kata Tn OldpKeld
pOvov Toy nepacpévoy unva. O1 anavtnosig cag Ba

npenel va sival akpiBeic yia Tnv nAsiowyngia Twv

NUEPWV Kal VYXTWV TOY MEPACHEVOY WAvd. MNMapakaAw,

anavTrioTe o€ OAEG TIG EPWTACEIG.

Katd ™ Sudpkela Tov mepacuévou unva,

MNoTe ouvnBwg nnyaivarte yia unvo;

RONE

KpeRATI;

Moon wpa (os Aentd) oag €naipve yia va KoIunBeiTe, kabes Bpadu;
Juvnbwe To Npwi T wpa Eunvolaare;

MNooeg wpPeG KolOoAoTav NpayuaTika kata tn didpkeia Tng vuxTag; (Mn
NeEPIANAPBAVOUEVWV TWV WPWV NoU BpiokdoacTav, aurnvol oTo

216

5. Katd Tn Jdidpkela  ToU
NEpPACHEVOU Wrva, Noco ouxva
avTigsTwnioars npoBAnuaTa
unvou JIOTI .........

'Ox1 KaTa
™
didpkela
Tou
NEPACHEV
ouU unva

©)

AlyoTEpPO
ano 1
@opa Tnv
€Bdopada
(€]

Mia ) duo
POpEG TNV
€Bdouada
@)

Tpeig N
NeEPIOGOTEP
€G POPEG
™nv
£Bdouada
(©)]

d. dev pnopouaaTe va KolunoesiTe
puEoa os 30 AenTq;

B. EunvoloaTe KaTa Ta HecavuxTa f
NoAU vwpig To Npwi;

Y. ENPENE va onNKwOEITE yIa
TOUQAETQ;

0. dev gnopolioaTte va avanveuoeTe
IKaVOmoINTIKg;

€. €ixaTe Brixa n poxaAilaTe duvard;

OT. KpUVATE UNEPPOAIKA;

. (eoTaivooaoTav unepPBoAika;

n. BAénaTe aoxnua oveipa;

0. novoloaTs;

AAAeg artieg. MapakaAw
NEPIYPAYTE TIC AVAQPEPOVTAC KAl
ndco ouxva €ixate duoKoAia
oTov Unvo AOYyw auTwV TwvV
aImov:

6. KaTta Tn dIapKeIia Tou NEPACHEVOU
MAvVa noco ouxva naipvarte
unvoyova gapuaka;

7.Kata Tn dIdpKEIa ToU NEPACHEVOU
MAvVa Nooo cuxva avTIJETWNIoATE
npdBAnua va peivere Eunviog/a
oTav odnyouoate, TPWYATE N OE
KAMola KoIvwVIiKn
dpacTnpldTNTA;
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Appendix 7: Beck's Depression Inventory

EPQTHMATOAOI'TO KATAGAIYHX (A)

[MopakaroOpe va Pdrete povo évov KOKAO UTPOGTH GTNV OTAVTNON TOV eKQPALEL KOAVTEPQ

g acfdveote. Inpeidote pio omdvinon ond kdbe evotnta.

A. 0. Aev ausBdvopan Avmnuévog

1. AweBdvopon Aommpuévog 1 LEAXyYOAMKOG

20. Eipon Avmnuévog 1 pedaryyoMkdg cuvexme Kol 0V UTOPM® VO OTTOALXLY M
oo avTo.

2B. Eipon 1660 perayyolkodg 1 SuoTu(IoHEVOS MGTE VTO LoV TPOoLevel TOVO.

3. Eipon 1660 peraryyoMroc 1} SUGTUYIGUEVOSC MOTE OEV UTOPM® VO TO OVTECM.

B. 0. Agv gipon 1daitepa anoic1t600E0G 1 amoOoppnUEVOS Yo TO LEALOV.

1. AweBdvopon xwpic 06ppog yio To pEALOV.

2a. Mov @aivetar 0Tt 0V £Ym TIMOTO KOAO VO TEPUEV® A0 TO UEAAOV

2B. Mov gaiveton 6Tt 0ev Ba EemepAom T1g OLGKOMES LOV.

3. Mov gaiveton 0Tt To PEAAOV etvar ympig eEATidn Kot OTL To TPAYUOTO OEV LITOPET

va, QTIdEoLV.

I'. 0. Agv arcBdvopon arotuynuévog.

1. Mov @aivetot 4Tt €ipon amoTuyMUEVOG TEPIGGOTEPO OO TOVS AAAOVG
avBpdmovg

2a. AroBdvopat 0Tt £ metdyel otn {on pov ToAD Alya mpdypota dEo Adyov.
2B. Kabog oxéptopar m on pov péxpt Todpa 10 povo mov PAET® givarl moAAES
amotuyieg

3. AwoBdvopan 0Tt glpon tedeimg amoTuynpéVog oav atopo (cVluyog - TATEPUG).

A. 0. Aev cusBavopan 1d1aitepa SLGAPESTNUEVOC
la. AwcBdvopan Baplectnévog oyedov OAn v pa.

1B. Aev amorapfave ta Tpdypoto OTMG TPATO.
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2. Agv pe guyopiotet ma timota.

3. AwoBdvouat SucapesTUEVOG e TO KAOE TL

E. 0. Aev cusBavopan wraitepa £voyo Tov €0VTO HOVL.

1. TToAréc popég arcBdvopan Kakdg 1 yopic a&io.

20. AwcBdvopor ToAd £voyog.

2B. Tov tedevtaio kapd acBdvopot Kakdg 1 xwpig aio oxedov OAN TV GOpPOL.

3. AwsBdvopan ot eipon oD KakdG 1 ava&log

Z. 0. Agv cucOdvopon 6Tt TiH®pOoHLOL.

1. AweBdvopon 6t K4t Kakd umopel va pov cupPet.
2. AweBdvopon 6Tt Tipwpov ot 1 0t Bo TYpN .
3a. AweBdvopuat 6t pov a&iet va tipnopnfo.

3B. ®ého vo TyopnOd

[Mopapmpua 11

H. 0. Aev aucBdvopon amoyontevpévog omd Tov €0TO LoV
la. AweBdvouat amroyonTeLéEVOS amd TOV E0VTO LOV.

1B. Aev pov apéoetl 0 €avTdG LOV.

2. Zyyaivopon Tov €0VTO HOV.

3. Mio® T0V €00TO HOV.

0. 0. Agv cucBavopon 01t glpon xepdtePOg amd TOVg AAAOVG.
1. Efpot avompog e Tov €00t Lo Yio TIG adVVOUEES LOV.
2a. Kamyopd tov gavtd pov yio ta AGOr pov.

2B. Katnyopd tov €avtd pov yio kdbe kakd mov cupPaiver.

I. 0. Agv pov €pyovtorl GKEYELS Va KAVE® KOKO GTOV £0VTO LOV.
1. Mov épyovtat okéWeLS va KAve KOKO GTOV €0VTO OV 0AAG TTOTE deV Ba EKava
KAt T€T010.
20. Mov @aivetor 6Tt Ba fjtav kadvtepa vo TEhavaL.
2. Mov gaivetat 0tL 1 okoyéveld pov Ba tav kaAdtepa av mébava.
2y. Exo cvykekpipéva oy€oto auToKToVIiag.
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3. Oa awToKTOVOHGA OV LTOPOVGA.

K. 0. Agev khaio meptocdTEPO amd T0 suvndicUévo.

1. Khaio tdpa tepiocdTEpO amd 0TL GuVROMC.

2. Khoim cvveydc, dev Hmopm Vo T0 CTOUUTHOM

3. AAote pumopohoo v KAAW®, 0AAG TOPO LoV £tval adOVOTO VoL KAGW®

ov 1o 0Am.

A. 0. Agev gipon TepoGOTEPO EKVELPICUEVOG Omd OTL GLVIOW®G.
1. Evoyhovpon 1 exvevpilopon mepiocdtepo amd 6Tt cuvnimg.
2. AoBdvopon d1opKdS EKVELPICUEVOG

3. Agev ekvevpilopon tdpa yio mpdypato mov pe vevpialov cuvindmg.

M. 0. Agv &y yAcEL TO EVOLPEPOV OV Y10 GALOVS avOpOTOVC.

1. Evowapépopon tdpa Atydtepo yio Toug GAAOLS avOpdmovs amd 4Tt TaAdTEPQL.
2.'Exo xdoel o mePIocdTEPO EVOLOPEPOV OV Y10 TOLG AALOVG 0vOP®TOVG Kot TaL
oo UoTd Lov Yo awToVE £Y0VV AYOGTEWEL.

3."Exo xdoet 6X0 10 eVO0QEPOV OV Y10 TOVG AAAOVS OVOPMOTOVG Kot deV

votdlopot KaBdAov YU avTtoc.

N. 0. Eipot 1o 1010 amo@pac1ioTikdg 0Tme TavTol.
1. Tehevtaio avaPdAio TO VO TOAPV® ATOPAGELS.
2.'Exm peydAn ovokorio 6To va moipve omo@icelS.

3. Agv umop® va. Tap® Kol amrd@oon.

E. 0. Aev pov @aiveton 6TL M ELEAVION LoV gtvar xepdtepn amd GALOTE.
1. Avnovy® prog potdlm yepasUEVOg Kot avTimadnTiKos

2. AweBavopon 01t £ytve TETo10 OAAOYT] ETOVE OV, DGTE VO PAIVOLLOL
avTimodnTikog

3. Mov gaivetor 0Tt ipton GoyNILOG Kot AToKPOVGTIKOG

0. 0. Ta kataEépve Gt SOVAEL OV OTMG KoL TPMTA.
la. Xpewaletan va kave diaitepn mpocmdeia yio va apyicw KAmolo SOVAEL.

1B. Aev 1o KOTOQEPVEO GTN SOVAELL HOV OIS TPAOTO.
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2. Xperaletor va mEGm TOAD TOV €0VTO LOV Y10 VOL KAV KATL.

3. Mov &ivat 0d0vato vo epyacTtd.

IT. 0. Kowdpot 1660 kaAd 660 cuvinBwmg,.

1. Evnvd 1o Tpmi o KoOvpoacHEVOS 0O AAAOTE.

2. Bvnved 1o mpoi 2 - 3 dpeg vopitepa amd dAloTe kol Suokoiedopat vo
Eavaxkoyun0o.

3. Evnvo vopic kdbe pépa Kot 0ev Hmopmd vo Koo mtave amd S5 dpeg

10 24mpoO.

P. 0. Aev xovpalopon evkorotepa amd 6Tt GLVNHBWG.
1. Kovpdlopat tdpa evkoAOTEPA QIO TPDTO.
2. Kovpdlopat pe to mopapkpd mov Kave.

3. Kovpdlopat T660 e0KOAO MOTE dEV UTOP® VO KAV® TITOTE.

>. 0. H 6peé&n pov dev etvar xepodtepm amd dALOTE.
1. H 6pe&n pov dev eivan 1060 koA 660 GAAOTE.
2. H 6pe&n pov givon mod xepdtepmn topa.

3. Agv & mo KaBoov Opesn.

T. 0. Aev &ym yboel oxeddv kaBoAov BApog ToV TEAEVTOIO KA1PO.
1.’Exo ydoel mepiocdtepo amd 2 KA.
2.'Exo ydoel mep1ocdtepo amd 4 K.

3.’Eyxo ybdoet mepiocdtepo and 7 KA.

Y. 0. Agv pe anacyodel n vysio pov mepoeOTEPO aMd AALOTE.

1. Me anacyoriovv mdvot 1 fapuotopayid 1 SLGKOUMATNTO.

2. Mg amaoyoiel 1660 mOAD T0 TS oicBivopon 1} To Tl aucBdvopot MGTE oL
etvat SVGKOAO va. GKEPTD TimoTE AAAO.

3. Eipon evteAdg amoppopnpévog e to Tt aucBdvopai.

®. 0. Aev &y mpocéet Televtaio Kopd oAloyn] GTO EVOLLPEPOV OV Y10, TO GES
(Yo T1g Yovaikeg).

1. Evdweépopat topa Arydtepo yua 1o oeg (Yia Tig yovaikesg) and 6Tt cuvibmg.
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2. Eviwpépopat modd Aydtepo topa yio 1o 6e& (Yo TG YOvoikeg)

3. "Eyxo ydoet tedeing To vOL0QEPOV OV Y TO GEE (Y10 TIC YOVAIKEG)

Clasification Total Score |Level of Depression
s 1-10 [These ups and downs are considered normal
11-16 Mild mood disturbance
17-20 Borderline clinical depression
Moderate 21-30 Moderate depression
Sigghitiza 31-40 Severe depression
Over 40 Extreme depression

A persistent score of 17 or above indicates you may need professional treatment.

EPQTHMATOAOI'TIO KATAOGAIYHX (I')

[Tapaxaropue va Baiete povVo €vov KOKAO UTPOGTAE GTNV OIAVINGT TOV EKPPALEL KAADTEPQL

g aoBdveote. EnUEIOOTE pio omdvinon ond kdbe evotnta.

A. 0. Aev ausOavopon Avmnpévn.

1. AwoBdvopan Avmnpévn 1 LeloryyoAk.

2a. Eipot Avmnpévn 1 pehoryyoAKy| Guveymg Kot OV UTOP® VO OTTOAAYD
and ovTo.

2B. Efpon 1660 pedayyolikn 1 SuoTUYIGUEVT OOTE AVTO oV TTpoevel moVo.

3. Eipon 1660 perayyolkn 1 Suotuliopévn MGTE OV UTOPD VAL TO OVTEED.

C. 0. Agv glpon Wwitepa amarstdd0EN 1 amoboppupévn yio to HEALOV.
1. AwoBdvopar ympic 04ppog yio To HEAAOV.
20. Mov @aivetat 6Tt dev £ TimoTo KOAS v TEPUEVE OO TO LEAAOV

2. Mov gaivetot 01t dev Ba Eemepdom TIC SVGKOMES [LOV.
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3. Mov @aivetor 61t 0 péEAAOV glvar ympic eAmion kot 6Tt To TPaypLoTa

dgv pmopet va OTIaEovV.

I'. 0. Agv aicBdvopon amotoymuévn.

1. Mov gaivetar 0Tt €iplon AmoTLYNUEVT TEPIGGOTEPO OO TOLG AAAOVS AVOPOTOVG
20. AweBdvopor 6t xm metvyel otn LN pov ToAd Alya mpdypata d&o Adyov.

2B. Kabdg oréptopot ™ {on pov péypt todpa 1o povo mov PAET® sivot

TOAAEG ATOTLYIES

3. AwsBdvopan 6t eipon tereing amotuynuévo cav atopo (culvyog - UNTEPQ).

A. 0. Agv cusBdvopon 11aitepa SOLGAPESTNUEVT.

la. AweBdvouan Bapieotnuévn oyedov OAN v Opo.
1B. Aev amorapBdve ta mpdypato OTMS TPAOTA.

2. Aev pe evyoplotel ma timota.

3. AweBdvopar SuoapesTnUéEVT e TO KAOE T

E. 0. Agv cuoBdavopon 1draitepa £voyo tov €00TO LoV,

1. TToAAéC @opéc ausBavopon kakn 1 yopic atla.

20. AiwcBdvopon ToAd Evoyn.

2B. Tov tehevtaio Kopod aichavopot Kokn 1 xopic a&la oxeddv OAN v dpa.

3. AweBdvopuar ot eipon ToAd Kokn 1 avasia.

Z. 0. Aev cusBavopan 6Tt TIH®POVLAL.

1. AwoBdvopan 6Tt KaTL KoKO pmopet vor pov cupPet.
2. AweBavopon 0t tipwpovpon 1 6t Ba Tipopn 0.
3a. AwoBdvopar 6Tt pov ailel va TinmpnH®.

3B. Oého vo Tipopndd

H. 0. Aev auc0dvopar amoyontevpévn amd Tov €0VTO LoV
la. AwoBdvopan amoyontevpévn and Tov E0VTO LOL.

1B. Aev pov apécet 0 eavTodS HOV.

2. Zyoivopot Tov €0vTo HOV.

3. Mio® tov €000 [OV.
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0. 0. Aev auoBdvopon 6Tt gipan yePOTEPT 0O TOLG AAALOLG,.
1. Eipon avotnpn pe tov €autd Lo Y10 TIG adLVANIES Hov.
2a. Kamnyop® tov €avtd pov yio ta AGOT pov.

2B. Katnyopd tov €0vtd Hov Yo Kabe kakd mov cupPaivet.

I. 0. Agv pov €pyovtor oKEWELS v KAV® KOKO GTOV £00TO LOV.

1. Mov épyovton GKEWYELS VO KAVED KOKO GTOV €0VTO LOV OAAL TOTE
dev Ba ékava kATl TETO0.

2a. Mov eaivetar 0Tt Oa Tav KaAvtepa va mEhava.

2B. Mov gaiveton 6T1 1 oK0oYEVELd pov Ba NTav kaAvTEpa av TEHava.
27.'Exo cvykekpuéva oy€d1o 0uToKTOVIioG.

3. ®a avToKTOVOHGA OV UTOPOVGA.

K. 0. Aev xhaim mepiocdTEPO 0d T0 GLVNOIGUEVO.

1. Khaio tdpa tepiocdTEpO 0md 0TL GLVROOC.

2. Khoio ocvveymg dev pmopd Vo T0 GTAUATHOM

3. AALOTE Pmopovca Vo KAAW®, dAAL TP, Loy etvor adHvaTto

va KAAYo ov 1o OEA.

A. 0. Agev gipon Tep1ocOTEPO EKVELPIOUEVT OO OTL GLVHOW®G.
1. Evoyhovpon 1) exvevpilopon mepiocdtepo amd 6t1 cuvndmg.
2. AoBdvopon d1opKOSC EKVELPICUEVT.

3. Agv gkvevpilopon todpa yro Tpdypata mwov pe vevpialov cuvifwg.

M. 0. Aev €y YAoEL TO EVOAPEPOV OV Y10 AAAOVG AVOPAOTOG.

1. Evdwpépopat tdpa Arydtepo Yo Toug GAAOLS avOpdTOVG 0o OTL TOAOTEPOL.
2. 'Exo yboel 10 mepocdTEPO EVOOPEPOV OV Y10 TOVG GALOVG avOp®OTOLG

KO TOL UGOMUOTA OV Y10, AVTOVG EYOVV AYOOTEVEL

3."Eyxo xdoet 6o T0 evOPEPOV LOV Y10 TOVG GALOVG avOP®OTOVS Kol

dev voraopot KaBOAov Yo anTovg.

N. 0. Eipot 1o 1610 amo@ac1oTikn 0nwme méva.

1. Televtaio avaPaiin 10 vo Taipve amo@dces.
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2."Exyo peydin duokoAio 6To vo Toipve amopiceLs.

3. Agv umop® vo. Tap® KOG omOQaoT).

. 0. Aev pov gatvetor 0Tt 1 ELEAVIOT] LoV Elvar YEPOTEPT OO AAAOTE.

[1]

1. Avnovy® g Hotdlm yEPAGUEVT KOl OVTITOONTIKY.
2. AwoBdvopon 6t £ytve T€To10 AR ETEAVE OV, DOTE
va eoivopon avturadnTiky.

3. Mov @aiveton 6Tt €ipon doynun Kot 0ToKpPOVGTIKY.

0. 0. Ta KataeEépvm ot SOVAELL OV OTTWG KO TPMTA.

la. Xpewdletatl va Kave 101aitepn mpoonddeia yio va apyicw Kémoto SOVAEL.
1B. Agv ta KOTOPEPVO GTI OOVAELL LOV OTTMG TPAOTA.

2. Xpewaletor vo mES® TOAD TOV €0VTO OV Y10 VO KAV® KATL.

3. Mov givor adOvato vo EpyacTo.

I1. 0. Kowapot 1660 kaAd 660 cuvndmg.

1. Evnvd 1o Tpmi o Kovpoaouévn amd GAAOTE.

2. Eunve 10 Tpomi 2 - 3 dpec vopitepa omd GALOTE Kot OLGKOAEVOLLOL
va Eavakounoom.

3. Evnvo vopig kaOe pépa Kot dev Hmop® vo, KOUndm mave amd S5 ®peg

10 24mpo.

P. 0. Aev xovpalopon evkordtepa amd 6Tt GLVHBWG.
1. Kovpdlopot tdpa evkoAdTEPO OO TPAOTO.
2. Kovpdalopan pe 10 mopaptkpd mov Kavo.

3. Kovpdlopat 1660 €0K0Ao DGTE dEV UTOPD VO KAVE® TITOTE.

2. 0. H 6peén pov dev etvan yepdtepn omd GALOTE.
1. H 6pe&n pov dev givar 1060 kakn 660 dALOTE.
2. H 6peé&n pov ivar modv yeipdtepm tdpaL.

3. Aev €&xo ma kaBOAov Opeln.

T. 0. Aev &yo xdoet oxeddv kabBdAov Papog tov Televtaio Kapo.
1.’ Exo yboetl nepiocdtepo amd 2 KA.
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2. 'Exo yboel tepiocdtepo amd 4 KA.

3."Eyxw ydoet mepiocdtepo amd 7 KA.

Y. 0. Aev pe amacyoAel n vyeia pov tePocOTEPO OO AAAOTE.

1. Mg amacyoAovv movol 1| fopvotopoyid 1} SVGKOIAOTNTO.

2. Me amaocyoAel 1060 TOAD TO TS otcBdvopat 1} To Ti ausBdvopon
®OTE POV €ivar SVGKOAO VoL GKEPTH TIMOTE AAAO.

3. Eipon evted®g amoppo@nuévn e 1o Tt oicOavopot.

®. 0. Aev &y mpocéel TedevTaio Ko aAloyn 6TO EVOLLPEPOV OV

v t0 6€& (Yo Tovg AvOpEQ).

1. Evowapépopon tdpa Aryodtepo yuo 10 G€E (Yo Toug avopeg) amd 0Tt cuvnomc.
2. Evowpépopan modd Ayotepo topa yio To o€ (Y10 Toug AvOPES).

3. Exo ydoet tedeig To evOl0pEPOV OV Y1 TO GEE (Y10 TOVG GVOPEG).
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Appendix 8: Relaxation State Questionnaire

Relaxation State Questionnaire (RSQ) — EpwtnuatoAdylo AioBnon
XaAdpwong

Ovoua Huepounvia

HAwkla @®0Ao (kukhwote): A © AMo

Napakdtw undpyouv ¢pacel mou oL dvBpwnot cuvnBilouv va XPNOILOMOOUV yld va
nepypddouv v katdotaon nou awgBavovral. AwaBaote kabe dppaon kal pETd ONUEIWOTE TO
avtiotoyo KouTti ywa tnv ¢ppaon nou oag expdale yia va deifete nwg auoBaveote twpa, 6nhadn
autn I ouyur. Aev undpyouv owoté r AavBaopéve anavrrjoelg. Mnv §obelete oAl wpa yua
kGBe pia dpdaon ala dwote v andavrinon nou daivetal va Talpialel mo kaAd og QuTO MoU
awBdveote Twpa.

Epwrioeig Aaduwvi Madwvdy | OOTE Iupdwved | Iupdwvd | Zupdwvi
AndAuta oUTE Aadwved Andluta

1. Nuwbw bt avanvéw
ypnyopotepa amd OtL
ouvriBwg (A)

2. H kapbid pou xtunda mo
yprivopa and ot ouviiBwg
(A)

3. AwBdvopal Toug PiEC pou
odLrolg kaL ¢ Evraon
(obiypéveg ypoBiég fj taon
otnv yvaBo i
ouvodpuwpévo pEtwno)
(A)

4. AwBdavopal toug pOEeg pou
avaxkoudLopévous

5. AwBdavopal toug pieg pou
XoAapoig

6. AwoBavopal noAl xahapd

7. AutA TV otypi iwBw
eveed fipepoe/n

8. NuwBw unvnAlo kat
koupaon.

9. Elpatéropog/n va
KOLUNBW.

10. Nuwbw
avalwoyovnuévog/n Kat
Eomviog/a (A)

Euxapiotodpe noAl yia Tov xpoévo oag
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BaBuoAdynon Epwinparoloyiov

EpwrAoeg

Madpwvw
AndAuta

Madwve

Oute Zupdwve
oute Aladpwvw

Iupdwve

Ivpdwve
AnéAuta

1

NwBw 6t avanvéw

ypnyopotepa and ot
ouviBuwg (A)

5

a4

3

H kapbia pou ytund
o ypriyopa and ot
ouviiBug (A)

AwoBavopal Toug pieg
pou odiktole Kal oe
évtaon (odiypévn
ypoBid fi tdon otnv
yvdBo fy
ouvodpuwpévog) (A)

AwoBdavopat Toug pieg
pou
avakoudLopEVOUC

AwBavopal Toug pieg
pou xahapoug

AwBavopat moAd
xahapd

Auth tv otypn
viwBw evteAwe
fipepog/n

NwBw vnvnAla kat
koUpaon.

Elpat érowpog/n va
KouunBuw.

10.

NuwBw
avalwoyovnpévog/n
xkat fonvioc/a (A)

- Muscle Score (Items 3, 4, and 5)
- Cardiovascular Score (Items 1 & 2)

- Generell Relaxation Score (Items 6 & 7)

- Sleepiness Score (Items 8, 9, and 10)
Higher means are equal to more relaxed muscles and more relaxation. For the sleepiness
score, higher scores mean more sleepiness.
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Appendix 9: 36-Item Short Form Survey (SF-36)

SF-36 EPEYNA YTEIAX

HMEPOMHNIA KQAIKOZ

OAHT'IEE: To epwtnuatoddylo autd (nt& ti¢ dLkéc ooag amdyelc yia tnv uyela ocag. Ot
nAnpopoplec cag 6o pag Bondioouv va efoakplBdocoupe ndg alobdveote oand nAeupdg uye lag

kol 1600 KOAN umopelte v aoxoAnOelte pe 1Lg ouvnOLouéveg dpaotneLtdTNTéC COC.

AnaviNOTEe OTLC €PWINOE LG, RaBpoAoydvIag k&Oe andvinon pe 1ov Tpdmo mou oug de {xvouue.
Av dev giote amdAuta BéRaloc/BERoLn yia Tnv on&vinoh oag, NAPAKoAOUpRE va SQOETE TNV

andvinon nou vopilete 61l Talpl&lel KOAUTeEpy OV nep (MTworn cog.

1. Tevikd, o Aéyate 6TL n uyela oo £lval:

EfalpeT LKA..

(B&Ate évav KUKAO)

oAU KOAL

2. e oUykplon pe éva xpdvo mpLv, IOC 8a of LOAOYOUOATE TNV UYE (o 0oG TOP;

MIOAU KOAUTepr TOPA ot 6T L Eva XPOVO TP LV ..

K&nwc xadUTepn thpa am' 6T L éva XpdOVo mp Lv
Hepimou n (dLa énwg éva xpdvo mp LV

(B&ATe évav KUKAO)

K&mwe XeLpdTepn 1O am' 6T L VA XPOVO TP LY wveeeeereeenns

IIoAU xeL1pdTepn Thpa am' OT L éva XPOVO mP LV

3. Ol nmopakdtew NPOTAOELC HMEPLEXOUV BPAOTNELOTNTEC MOU HLOAVAOC Vo KAVETE KATA TN
SlLdpxrela pLag ouvnOLopévng nuépag. H twplvh xatdotaon tng vyelog ooag, cag mepLoplilet

abh wWN -

og aUTéQ TLg dpaoctnpLdinteqg, Eav val, ndoo;

(xUuxkAdote évav aplBud os k&Oe oe L&)
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No, pe No, pe Ox L, dev pe
APAZTHPIOTHTEER neplopidet neplopilet neplopidet
MoAG Alyo KaBdrou
o. IE KOUPAOTLKEG SpaotnpLétnteg, ONwG TO
TpéE Lo, TO CHROUO Bop LOV 1 2 3
AVT LKE LPEVWV, I CUPNPETOXH O dUVAR LKA
onbdp
B. Ze pétpLag évraong dpactnpldinteg,
o6nwc n petaxvnon evécg tparel Loy, TO
onpP®E LPO PLAGC NAEKTPLKAG OKOUNIAG, O 1 2 3
nepinotog otnv €fox) O 6tav nallete
pakéTeg OoTnV mopoAla
y. Otav onkdvete N petagpépete Povia and 1 2 3
nv ayopd
8. Otav avePaivete pepLKEG OKANEC 1 2 3
€. Otav avepalvete pla ordAx 1 2 3
OT. 810 AUY LOUO TOU OQUATOG, OTO YOVAT LOPX 1 2 3
) oto okUYLuo
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(. Otav mepnatdte neplnou éva XLALépeTpo 1 2 3

n. Otav nepnotdte HEPLKEG eRATOVTASEQ 1 2 3
pétpa

6. Otov mepnatdte nep(nou exatd pétpa 1 2 3

L. Otav x&vete pndvio f étav vilveoTte 1 2 3

1. Tic tedevtaliec 4 eBdouddeg, ocac mapoucL&otnkav - £lte otn doudel& coag elte o

x&mo Lo GAAN ouvnbLlouévn xabnueplvy ocag dpactnptdtnrta - xdmolo ard 1A DUPAUKATK
npofAnuata, €falTiac TnC KATAOTAONG TNG OWHAT LKAG oog uyelag;

(kUkAGOTE évav apLOud o k&Oe og LP&)

NAI (0)(]
a. Meldoate 1o Xpdvo mou ouvnbwg {odeUete o1n doude L& ) og &ANEG 1 2
SdpaoctnpLdintec
B. Emitedéoate Arydtepa and oo Ba BéAaTe 1 2
y. Heploploate ta €idn tnc dovAe L&G f Tar € (8 GAAOV SPACTNPLOTHTOV 1 2
cog
O. AUOKOAEUTARATE Vo eKTeAéOeTe 1N dOUAe L& 1) GAXeC dpaoTnELldTINTEQ
oog (yio mopéde Lypa, KataBéAate peyoAUTepn mpoondde Lo) 1 2

1. Tic tedevtaieg 4 eBdopddec, oog NoPOUCLACTNKOV - €({Te 0Tn doUAE L& OoC £lTe O KAMMO LA

GAAn ouvnBLlopévn xrobnueplvhy dpooctneldtnta - KAmolo oarnd To ODUPOKATW MIPOoRAAuRATA
sfolTloc omoloudAnOTe ouvaLoBNuAT LKOU mpoBAAuatoc (A.X., €meldf viGoaTs pedayxoria 7
&yxog);
(xuxAdote évav apLBud os k&Be o L&)
NAI oXi
o. Meldoote 1O XPOVO moU ouvhBws £odeUete otn SoUle L& 1} 08 GANEC 1 2
dpaoctnpLdinteg
B. Emitedéoate Arydtepa and oo Ba BéNate 1 2
y. K&vote tn doule & oag §) kol &AAec dpaoctnptdinteg ALtydtepo
MPOCEKT LKY o' 6TL OouvABwg 1 2

2. Tic tedevtaliec 4 epdouddeg, oc molo Badud emnEéacs n KATAOTAON TNG OWUAT LKAG ONC
uvelag 17 KAmoia ouvaloOnuaT iKY HTEORAAUXTH TLG OUVNOLOUEVEG KOLVOVLIKECQ OOC

dpaocTnpeldINTec Pe TNV OLKOYEVELX, TOUC @lAoug, Toug vyeltovéc ocagc 1 ue &AAeg
KOLVQVLIKEC opddec;

(B&ATe évav KUKAO)

KOBONOU 1ottt sttt sttt ettt ettt st sae st b st setesessenesbeneeseneene 1
AN LOTOlurrurerereresieseesestesessesessesessesessessesessesessesessesessessesessesessesessesessessann 2
MéTtpLo

Apxetd.

TISOO TIOAT 1uvveutevisteneetestesesesesseseesessesessesesesessesessesessessesesesessesessessesensess 5

3. 600 cwuat LkO né6Vo vidoote TLC Tedevutalec 4 eBdouddec;

Institutional Repository - Library & Information Centre - University of Thessaly
01/09/2026 22:56:04 EEST - 216.73.216.156

229

229



230

(B&ATe évav KUKAO)

MétpLo

Evtovo

TIOAT EVTOVOuitiitieuieuienieieiessesseaseaseessessesessessesseeseessessensensessessenses 6

8. Tic tedsutaliec 4 eBdouddec, ndéoo ennpéacs o ndvog 1n ouvndilopévn epyacia coc (1600

v gpyooia £&w amnd 1o onitl 600 KUl péoca og autd);
(B&Ate Evav KUKAO)

ApKETA
TIGOOL TIOAT 1eeuveeteteeteeetentestesesseeseeteesseseessessesessessesseessessessensessessessenssasaanen 5

9. Ol mopoxdtw £PWIAOELC AVOQEPOVINL OTO MOC ALCBavOCONOTE KOL OTO OOC ATAV YVEVLIKA 1)
d140e0n cog 1TLc tedeutaliec 4 £Bdopddec. Tia k&Be £pdTnon, MOPUKAAE (OTe va dhoete

exelvn tnv andvinon nou nAnoté&lel neploocdtepo o 6,11 alobavOnkate. TLg tedevialeg
4 £Rdouddeg, yia nmdéco Xpovikd dL&oTnua -

(xUukAQoTe éva ap LBud oe k&Be o LP&)

Tuvexde To peyo- Snuov- MepLxég Mixkpd KaboAou
AUTEpO TLkO Qopéc SLé-
dL&otnpa d1&otn oTnua
uo

o ALoBavooaoTe 1 2 3 4 5 6
veudtoclyeudtn
lovidvia,

B. Elxate moAU exveuploud; 1 2 3 4 5 6

V. ALoBavéoaoTe T6CO MOAT 1 2 3 4 5 6
neopévoc/meopévn
YuxoAoy K&, mou timote
dev umopoUoe va OOC
eTL&EEL TO KEQL;

5. AiLobavbdooote npepla 1 2 3 4 5 6
KOl YOANVD,

e. Elxate moAAf 1 2 3 4 5 6
EVEQYAT LKOTNTQ,

OT. ALoBavooaoTe IMEATTILO (o 1 2 3 4 5 6
KoL peAayxoAia;

{. ALoBavboaCTE 1 2 3 4 5 6
eE&vTAnOD;

n. Hooote sutuyLlopévoc/ 1 2 3 4 5 6
EUTUY LOREVD,;
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8. Tic tedevtaiec 4 epdouddeg, yia nO6CO XPOVLIKS dLACTNUA £MNPEQCAV TLC KOLVOVLIKEC ONC
dpaoctnpLodtntec (mx. emioxkéye g os @LAOUG, OUyyeve (G, KAL) N KATAOTAON TNC OWPAT LKAG

cog uyelog N KAmo Lo ouvalodnuot LK& TpoRARUATY,;

Suvexng

To peyaAUTePO dLACTNUA....

MePLKEQ POPEG.......

MLkpd dLACTNUA ...
KaBdrou

9. Mb6oco ANHOINES f) YEYAEIY £ {vol ol HOPOAKATW NPOTHOE LG OTn & LKA 00¢ mep (MTWwon;

(BéAte évov KUKAO)

(xUuxAdoTe éva ap LOpd og k&Be o LP&)

Evtedag MaAdov Aev MaAdov EvteAdg
AMNfOeLa | AARfOELQ £épw Yénpa Péna
a. Mou paivetal 6Tl appwotalive 1 2 3 4 5
Alyo euxkoAdtepa amd GANOUC
avOpohIouc
B. Elpal 1600 uyLig 6co 6A0L OL 1 2 3 4 5
yvootol pou
y. Heptpéve 6Tl nuyeia pou Ho 1 2 3 4 5
XELpoTEPEUTE L
8. Huyelapou eival efalpet LKY 1 2 3 4 5
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Appendix 10: Perceived Stress Scale (PSS-10)

KAipaka avtiAnyng Tou dyxoug

OLepwTAOEIG O QUTA TNV KAHOKA 00G pwTOUV YIa TA CUVAIOOALOTA KAl TIG OKEYEIG 0AG KATA
TN S1dpKela Tou TeAeutaiou pAva. Ze KGBe nepintwon, Oa cag ¢ntnbei va unodeigte
KUKAWVOVTOG 1TO00 OUxVE aloBavBnKaTE ] OKEQTAKATE KATA £vav OPLOUEVO TPOMO.

‘Ovopua Huepopnvia

HAwia ®dUMo (KukhwoTe): A O AMN\o

0=1moTé 1=0XeBOV MOTE 2 = PEPIKEG POPEG 3 = APKETA OUXVA 4 = TTOAU ouxvd

1. Tov teleuTtaio priva N600 GUXVA OVAOTATWONKATE YO KATL
nou OuVvERN anpoadoOKNTa; . 0 1 2

2. Tov teleutaio pAva néoo ouxva aobavenkate 4TI dev oacTav
o€ B&0n va ENEYEETE Ta ONUAVTIKA NPAypaTa otn {wh O0G;.......... 0 1 2

3. Tov teleuTaio pva NG00 CUXVA VIWOATE VEUPLKOG Kal
LAY (e ) B EN7 o Y 0 1 2

4. Tov teleuTaio pva NG00 OUXVA VIWOOTE NENEIOUEVOG VIO THV
IKOVOTNTE 0aG VO IAXEIPIOTEITE TA NPOCWIIKG GAG NPOBAALOTA;... 0 1 2

5.  Tov teAeuTaio prva néoo ouxvda alobavenkate 6Tt Ta Npaypata
niyawvav 6nwg eoesic BEAATE; .. 0 1 2

6. Tov teheutaio prva ndoo ouxva dlanoTwoate OTLOeV pnopEcaTe
VO avTENEEEADETE OE OAA TA MPAYHATA NOU EIXATE VA KAVETE;....... 0 1 2

7. Tov teAeuTaio pAva NG00 CUXVA UNOPECATE VO EAEYXETE TOV EKVEUPIOHUO
oag; .. 0 1 2

8. Tov teAeuTaio pAva ndéoo cuxva viwoate OTL eixate
Tov £Aeyxo Twv NPAYUATWY; 0 1 2

9.  Tov teleuTaio pAva NGOO OUXVA EXETE OPYIOTEL yia Npdypata
MOU ATAV MEPA QMO TOV  EAEYXO  OOUC.wwrmrssssnes 0 1 2

10.  Tov TeAeuTaio pAva NG00 CUXVA VIWOATE OTL OUCKOAIEG
OUOOWPEUTNKAV OE TETOLO ONUEIO, WOTE VA PNV UNOPEITE va TIG
EenepAoeTs; 0 1 2
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Appendix 11: Published paper related to the Study 1

We-have-reached-a-decision regarding-your-submission-to-International-Journal -of
Therapeutic-Massage-&-Bodywork-Research-Education-& -Practice, " The-Effect-of*
Timing-of-Sports-Massage -on-60-m-Sprint{|

Performance-in-Competitive-Athletes: -Post-warm-
up-sports-massage”.-We-are-pleased-to-aceept-

The-author-guidelines-provide-the information-you-need to-prepare your-final-
version-for-copyediting. The relevant-section-is"Copyediting" -near-the -end-of'the-
Author-Guidelines-atq

http://www.ijtmb.org/index.php/ijtmb/about/submissions.|

Please- note- that- while- a- final - read-through- of* the-article is- requested- at- his- point,-
substantial-changes-should-not-be-made. If-any- further-changes-in-data, meaning, -or

conclusions-are-desired, please-contact-your-Editor-immediately 4|

I'will-continue-to-assist-you-as-needed-during-the-

copyediting-process. Best-regards,q

International-Journal-of Therapeutic-Massage & ‘Bodywork: ‘Research,-Education-&-

Practice-www.ijtmb.orgy
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Appendix 12: Published paper related to the Study 2

---------- Forwarded message ---------

From: BMC Complementary Medicine and Therapies <anitha.nivas@springernature.com>
Date: Wed, May 28, 2025 at 4:50 PM

Subject: BMC Complementary Medicine and Therapies: Decision on your manuscript

To: <gsakkas@uth.gr>

Ref: Submission ID 32f811¢4-1751-49d9-a933-3d5elc5¢9554
Dear Dr Sakkas,

Your manuscript, "Massage Positively Contributes to Daytime Napping and Alters Brain Activity by
Reducing Arousal State in Poor Sleepers: A randomized control trial", has now been assessed and I am
pleased to inform you that your manuscript is potentially acceptable for publication. However, before we can
proceed with acceptance please address the remaining points below:

1. Please ensure the statement in the 'Data Availability' section on the submission system matches the
'Availability of Data and Materials' in your manuscript.

This should be: "original contributions presented in the study are included in the article; further inquiries can
be directed to the corresponding author."

2. Research conducted on humans and/or human data, or material must be in compliance with the Helsinki
Declaration (https://www.wma.net/policies-post/wma-declaration-of-helsinki/). Please include a statement
clarifying whether your study adhered to the Declaration of Helsinki to this effect in the ‘Ethics approval and
consent to participate’ section of the Declarations.

We recommend submitting all revisions within 14 days of the corresponding author receiving a revision
request email.

If you need more time, please contact us and include your submission ID.
Kind regards,
Sarah Gray

Editor
BMC Complementary Medicine and Therapies
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Appendix 13: Published paper related to the Study 3

@ healthcare

by

Article

The Impact of Relaxation Massage Prior to Bedtime on Sleep
Quality and Quantity in People with Symptoms of Chronic
Insomnia: A Home-Based Sleep Study

Ilias Ntoumas ', Christina Karatzaferi ', Christoforos D. Giannaki 23 ~, Fotini Papanikolaou 19,
Aggelos Pappas !, Efthimios Dardiotis ' and Giorgos K. Sakkas '*'

check for
updates

Academic Editor: Mieszko
Wigckiewicz

Received: 6 December 2024
Revised: 14 January 2025
Accepted: 15 January 2025
Published: 17 January 2025

Citation: Ntoumas, L; Karatzaferi,C.;

Giannaki, C.D.; Papanikolaou, F;
Pappas, A.; Dardiotis, E.; Sakkas, G.K.
The Impact of Relaxation Massage
Prior to Bedtime on Sleep Quality and
Quantity in People with Symptoms of
Chronic Insomnia: A Home-Based
Sleep Study. Healthcare 2025, 13, 180.
https: / /doi.org/10.3390/
healthcare13020180

Copyright: ©2025by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses/by/4.0/).

1 Department of Physical Education and Sport Science, School of PE, Sports and Dietetics, University of
Thessaly, 42100 Trikala, Greece; intoumas@uth.gr (LN.); ck@uth.gr (C.K.); papanikolf@gmail.com (EP);

apappas@pe.uth.gr (A.P)
2 Department of Life Sciences, School of Life and Health Sciences, University of Nicosia, 2417 Nicosia, Cyprus;
giannaki.c@unic.ac.cy
3 Research Centre for Exercise and Nutrition (RECEN), 2417 Nicosia, Cyprus
4 Department of Neurology, School of Medicine, University of Thessaly, 41110 Larisa, Greece; edar@med.uth.gr
*  Correspondence: gsakkas@uth.gr

Abstract: Background/Objectives: Manual massage is an effective treatment approach
for reducing general stress and promoting an overall sense of well-being. Relaxation mas-
sage aims to alleviate psychophysiological tension, enhance both blood and lymphatic
circulation, and promote mental and physical relaxation. It is particularly beneficial for
those with anxiety-related symptoms (such as generalized anxiety disorder and social
anxiety) and sleep disorders, aiming to improve calmness and promote sleepiness. Aims:
The purpose of the present study was to assess the effectiveness of a single session of
relaxation massage prior to bedtime on sleep quality and quantity indices in individuals
with symptoms of chronic insomnia. Methods: In total, 20 (N = 20) healthy individuals
(aged 25.5 £ 12.0 years; 6F/14M) with a score on the Athens Insomnia Scale of >16 par-
ticipated under three different conditions over one week apart: (1) a 45 min relaxation
massage condition (REL), (2) a 45 min sham massage condition (PLA), and (3) a control con-
dition with no massage. Sleep activity was monitored using a portable polysomnographic
system. Results: A statistically significant effect was observed between sleep efficiency
across the three sessions (p = 0.034), with a notable effect in the relaxation massage (REL)
session (p = 0.045). Additionally, sustained sleep efficiency showed a statistically significant
difference among the sessions (p = 0.005). Conclusions: Relaxation massage prior to bed-
time could be used as an effective and safe non-pharmacological approach for improving
sleep efficiency and potentially restoring the fragmented sleep of individuals with symp-
toms of insomnia. Trial registration number: The trial was registered at clinicaltrials.gov
as NCT06781866.

Keywords: sleep; well-being; health; EEG; efficiency; sleepiness; lifestyle

1. Introduction

Sleep is a naturally occurring state for both the mind and body, marked by changes in
consciousness, decreased sensory responsiveness, lowered muscle activity, and the sup-
pression of almost all voluntary muscles [1]. There is no fixed amount of hours of sleep
per night; however, it is recommended that for a healthy adult, the minimum hours of
uninterrupted sleep should be approximately 6-8 h [2]. In modern Western societies, sleep

Healthcare 2025, 13,180
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Appendix 14: The manual of the mechanical massage equipment

used in Study 4 and Study 5.

(Enjoy the Healthy Life)

Z1 Massage chair

‘Operation Instructions

N A
= d
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Appendix 15: Copyright Statement
Yne0Ouvn AAwon

H kdtwbL urtoysypappévn Name petarmtuxtakni/og ¢ottrtpla pottntrg tou Mpoypaupotog
Metamntuytakwv moudwv <<Aoknon KAl YFEIA>> tou TpARpatog Entotiung Quotkng Aywyng

koL ABAnTLopoU tou Mavernotnuiov Osooaiiog

AnAwvw uTelBuVA OTL ATTOSEXOAL TOUG TTOPOKATW TIoU apopolv

o. 2TO TIVEUMOTIKA StKowpato T ASaKToptkn g AutAwpatikig Epyaociag pou pe titho
<<“H enidpaon tng alayr Tou Tpomou {wn¢ O MAPAYOVTEC TIOU oXeTi{ovVTal UE TNV

KOTIWaonN, TNV moLotnta {wrg, TNV UyEla Kot TNV nuepnola urvniia>>

B. Itn Slaxeiplon twv epeuvntikwv Sedopévwy tou Ba cUAEEW otnv opeia ekmtovnong

™mng:

1. To MVeEUHATIKA SIKALWUOTA TOU TOMOoU TG SLdaktopLkr Statptfrg mou Ba mpokU el
Ba avikouv oe péva. Oa akolouBriow T odnyleg ocuyypadng, eKTUMWONG Kol
katdBeong avtitunwy g Statplprg ota avaloya anobetrpla (o £vtumn f/kat o
NAEKTPOVLKN popdh).

2. H blaxeilplon twv 6edopévwv tng SLaTPLPAC QVAKEL a0 KOwoU Og guéva Kol
otov/otnv npwto eruPAEnovta-ouca kKabnyntr — TpLag.

3. Omoiadnmote eniotnuoviky dnuocieuon i avakolvwon (avaptnuévn n mpodopikn),
1 avadopd mou MPoEpXeTal amd to UALKO/Sebopéva tng epyaciag autic Ba yivetat
HE ouyypadelg epéva tov i8lo, Tov/Tnv Kuplo-a emiPAEmovta — ouoa i Kat AA\oug
EPELVNTEG (OMWG TIX LEAOUG -WV TNG TPLUEAOUC GUBOUAEUTLKAG ETUTPOTING), avaAoya
LE TN SUUPOAN TOUC OTNV £pEUVA ] OTN CLUYYPADT] TWV EPEUVNTIKWY EPYOCLWV.

4, H oelpd TwWV OVOUATWV OTI( ETLOTNHUOVIKEC ONUOCLEVOEL N  ETILOTNUOVIKES
avokowwoel Oa amodaciletol amd KowolU omd €péva KoL Tov/Tnv KUpLo -a
eruPAEMOVTA — ouoa TNG Epyaciag, TpLv apxioel n eknovnon tg. H anodaon avth Ba

riotomnolnBei eyypddwc petaf pou Kal Tou/Tng K. emPAENOTVO -0UCOC.

T€AoG, SnNAwvw OTL yvwpilw Toug Kavoveg mepi AOyOKAOTING KOl TTVEUHATIKA G L&lOKTNolag
Kot 0Tt Ba Toug TnPw amnapéykAta kad’ 6An tn Siapkeia tng ¢poitnong kaw KAAvyng Twv
EKTIOLS EUTIKWV UTIOXPEWOCEWV TIOU MPOKUTITOUV QO TO
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NMMZ/tuRpoe, aAAd Kot Twv Stadkaotwv dnpocicuong tou Ba tpokUYPouv HETA ThY

oAokAjpwon TwV 6TTOVSWV pou.

Huepopnvia

O dnAwv: HAlag Ntoupag
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[lias Ntoumas
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