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Elocaywyn: H veupoloyikr puoikoBepaneia vioBetel pla Bactopévn o mpoPAnpata
KOL QTOMLK TIPOCEYyLlon, Onmwg kabBopiletar amo Oie€odikny aflohoynon. Ot
oUYXPOVEC cUVONKeEG KaBLOTOUV amopaiTNTN TNV AVILLETWIILON TOCO TWV CWHATLKWY,
000 Kol TwV PuxoAoyLko-cuveldnotakwyv BAaBwv/Slatapaywy, YEVIKOTEPA OO TOUC
eMayyeAlatieg vyeiag Kal el6IKOTEPA oo Toug PpuCLKOBEPATTEVUTEC, LIOLALTEPWCE OTOV
MANBuoPO peyaAlTepnG nNAKIOG O oOmolog €XeL KAl QAUENUEVO EMUTOAACUO
VEUPOAOYLKWYV B oEwWV.

ZKOMOG: IKOTOG TNG MOPOoUCAG OVAOKOTINONG NTAV VA KAVEL LA OALKN) TIOAUTTAEUPN
anotipnon tn¢ puokoBepamneiag oToUG NAKIWUEVOUG UE VEUPOAOYLKEG TTOONOELG.
Jtoxevoe otnv meplypadn tou peyEBoug kol Tou TPodid tou mpoPARuatog, TNV
napabeon TNG UPLOTAUEVNG yVvWwoNnG avadopLlka LE TOUG 0TOXOUG, TIG SLadlkaoieg Kat
pneBodoug tng duokoBepareiag KoL otV avadelen Twv EATOUKEUUEVWY TIPOTUTIWV
SLadkaoLwy, NAEKTPOVIKWY €pyaAleiwv uyeiag kal cuvadwv TEXVOAOYLWV ALXUAG.
JUYKEKPLUEVA, T EPEVVNTIKA EPWTAMOTA OTA OTOLA ETIXELPNOE VO AMAVTAOEL lval
Ta akOAlouBa: a) Moleg eival oL KUpleEG Kal TLO OELOTILOTEG EEOTOWMLKEUUEVES
npotumonolnuéveg dladikaoieg puoloBepamneiag otoug nAkiwpévoug; B) Mola eival
TA TIPOTUTIAL NAEKTPOVIKA €pyaleia NAEKTPOVIKNG Uyelag Kol ocuvadeic texXVOAoyleg
aung (state-of-the-art e-health tools) yia tnv mapakoAolBOnon twv ekPAacewv NG
duowoBeparmneiag oToug NAKLWUEVOUG E VEUPOAOYLKEG TTABNOELC;

MeOodoloyia: H mapovoa ocuoTNUATIK avackomnon ¢ BipAloypadiog
okoAoUOnos TOuG PBAOCLKOTEPOUC KOVOVEC TWV OCUOTNUATIKWY BiBAloypadikwyv
OVOOKOTI|OEWV KOl CUYKEKPLUEVOL TNG KatevBuvtrpleg odnyieg tng PRISMA for
systematic reviews (http://www.prismastatement.org/). H avalitnon €ywe os dvo
emotnUoVIKEG BLBAloypadikéc Baoelg dedopévwy (tnv PubMed kat tnv Cochrane
Library), evw mapdA\nAa €ywve xpnon kot t¢ Google Scholar wg tpitn mnyn
nAnpodopiac. Evag KUplog epeuvnThg Slekmepaiwaoe TIG avalntnoelg Kot afloAoynoe
TIOLOTIKA Ta apBpa wote va cupneplAndBOolv ta OXETIKA 0T HEAETN. BAosl autwyv
Sle€nxbnoav ta amoteAéopata TG HEAETNG evw emutpocBetn PBiBAloypadia
ouVEBaAe otn olvtaén tNC £l0aywyng Kat tng oulntnong. upmepleAnddnoav
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HEAETEG TIOU €xouv ypadtel otnv eAAnviki 1 TtV ayyAlkn yAwooa, He TANpN
npooPacn oto apbpo, mou £xouv dnuooleuBel TNV TeAeuTala elKOCAETIA KAl ApBpa
TO OTIOLOL TUPOKUTITOUV A0 TIPWTOYEVELG HEAETEC. TENOC, EYLVE XPriON TWV 0LkOAOUBWV
Aé€ewv Kal ekPppdoewv KAEWSLWY ota eAANVIKA Kal ota ayyAwka: duoikobepaneia,
VEUPOAOYIKEG TaBnoelg, emdnulodoyia, EMUTOANCUOC, EMIMTWON, APXEG OTOXOL-
kaBoplopéveg Swadlkaocieg ¢uokoBepaneiag, e€atopUlkeEUUEVEG SLASIKAOIEG,
nAektpovika epyaldeia k.a. (Physiotherapy, neurological disorders, epidemiology,
prevalence, incidence, principles-goals-standard processes-personalized processes,
e-health tools etc.).

AnoteAéopata: ATO TN CUCTNMATIKN avaokomnon tng BBAloypadiag mpogkupav
1.251 peléteg, eAéyxovtog TIG TPelG Pacelg dedopévwv. Emerta amd €Aeyxo
oA amAwy eyypadwv HETOEL TwWV TPLWV autwv Bacswv, adatpébnkav 101 apbpa
Kal kataAn€ape og 1.150 apBpa yia mepattépw €Aeyxo Baocel tithou, mepiAndng kot
TENOC, TANPOUG KELPEVOU. Ta OXETLIKA apBpa pog afloAdynacn otnv mapouoa LEAETN
Atav 100. Ano autd ta apBpa avadelxBnkav oL CUXVOTEPEC KAL TILO ATIOTEAECUATIKEG
puéBobdol dpuoikoBeparmeiag Kol Ta avriotolya mPOTUTIA NAEKTPOVIKA gpyaAeia. Ot
névte Sladlkacieg mou pAvNKe va XPNOLLOTIOLOUVTOL CUXVOTEPQ NTAV OL AKOAOUBEC:
eknaidevon Badiong kat wooppomiag (balance and gait training) (v=21 peAéteg),
eknaidevon Padlong e poumotiky BonBela (robot-assisted gait training) (v=14),
epyaocloBepaneia  kat kAaolwkn ¢uowkoBepaneia (occupational therapy and
conventional physiotherapy) (v=11), ekmaidsuvon mnepnatiuotog kot Sdtadpouou
(walking and treadmill training) (v=9) kot Bepameio Avw AKPWV HE POUTOTIKNA
BonBela (upper limp robot-assisted therapy) (v=8). Avtiotolxa, Ta mévie ouxvotepa
epyaAeia nrav: Stadopa £i6n Stadpopwv (treadmills) (v=17 peAéteg), To Gait Trainer
GT1 (v=6), €€OMALOMOG ELKOVIKAG Tpaypatikotntag (v=5), To Lokomat (v=4) kal To
GAITRite Portable Walkway System (v=4).

Tuunepacpata: Ta QmOTEAECHATA TNG TMAPOUCOG CUCTNUATIKAG OVOOKOTNONG
emPeBalwvouv TNV AMOTEAECUATIKOTNTA TNG PuaoilkoBepameiag o NAKIWUEVOUG
000evelG pe veUPOAOYIKEC MO OELG Kol cuvoilouv Ta KUpLA TIPOTUTIOL EpYAAELa KaL
Slodikaoieg. OL emoOpeveg HeAéteg Ba mpemel va €€ETAOOUV TO POAO Kal TNV
OTOTEAECUATIKOTNTA TWV cUYXPOVWV Hopdwv duaikoBepameiag € amooTAoEwC He
™ BonBela tn¢ texvoloyiac. ElSika v kalpw mavdnuiag, paivetal OtL n texvoloyia
amoteAel éval ONUAVTIKO oUppaxo othn ¢uolkoBeparmeia Kal KUPLO OTOXO OTIG
HUEAAOVTLKEC TIPOOTITLKEG TNG.

Né€erg KAWL duoikoBepareia, veupoloyLkeg TAOAOELS, dvola, EYKEDAALKO, VOOOG
Parkinson, nAektpovika epyaleia
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Abstract

Title: Physiotherapy in the elderly with neurological diseases. A systematic
literature review.

By: Xilouri loanna

Under the supervision of: 1. Spanakis Marios
2. Zografakis-Sfakianakis Michael
3. Patelarou Evridiki

Date: September 2021

Introduction: Neurological physiotherapy adopts a problem-based and individual-
based approach, as determined by a thorough evaluation. Modern conditions make
it necessary to treat both physical and psychological and conscious disorders.
Treatment is provided by healthcare professionals, and even more frequently by
physiotherapists, especially for the elderly, who have an increased prevalence of
neurological diseases.

Aim: Aim of this review was to conduct a comprehensive multidisciplinary
assessment of physical therapy in the elderly with neurological diseases. It aimed to
describe the extend of the problem, to present the existing knowledge regarding
physiotherapy’s goals, procedures and methods and to highlight the individualized
standard procedures, electronic health tools and related cutting-edge technologies.
Specifically, the research questions it attempted to answer are the following: a)
What are the main and most reliable individualized standardized physiotherapy
procedures in the elderly? b) What are the standard electronic/e-health tools and
state-of-the-art e-health tools for monitoring the outcome of physical therapy in the
elderly with neurological diseases?

Methods: This review of the literature followed the basic principles of systematic
literature reviews, and in particular the PRISMA guidelines
(http://www.prismastatement.org/). The search was performed in two scientific
literature databases (PubMed and the Cochrane Library), while at the same time
Google Scholar was used as a third source of information (for triangulation
purposes). A lead researcher conducted the searches and evaluated the quality of
the articles to include them in the study. Based on these, the results of the study
were exported, while additional literature contributed to the writing of the
introduction and the discussion. The inclusion criteria were: studies written in Greek
or English, with full access to the article, published in the last twenty years and
articles resulting from primary studies. Finally, the following keywords and
expressions were used in Greek and English: physiotherapy, neurological diseases,



http://www.prismastatement.org/

Iponypévn Kh\ivikn) Hpaktikn Xtig Emotpeg Yyeiag

Tpipa Noonhevtikng - EAM\nviko Meooyetaxo ITavemotpio

epidemiology, prevalence, incidence, principles, goals-defined physiotherapy
procedures, personalized procedures, electronic tools, etc.

Results: From the systematic review of the literature, 1,251 studies emerged,
checking the three databases. After checking multiple entries between these three
databases, 101 articles were removed and we resulted in 1,150 articles for further
review based on title, abstract and lastly, full text. The relevant articles for
assessment in the present study were 100. The most common and most effective
methods of physiotherapy and the corresponding standard electronic tools emerged
from these articles. The five most commonly used procedures were the following:
balance and gait training (n=21 studies), robot-assisted gait training (n=14),
occupational therapy and classical physiotherapy (n=11), walking and treadmill
training (n=9) and upper limp robot-assisted therapy (n=8). Respectively, the five
most common tools were: various types of treadmills (n=17 studies), the Gait Trainer
GT1 (n=6), virtual reality equipment (n=5), the Lokomat (n=4) and the GAITRite
Portable Walkway System (n=4).

Conclusions: The findings of this systematic review confirmed the effectiveness of
physiotherapy in the elderly patients with neurological diseases and summarize the
core standard tools and procedures. Future studies should examine the role and
effectiveness of modern forms of remote physiotherapy supported by technology.
Especially during the COVID-19 pandemic, technology seems to be an important ally
in physiotherapy and a major target in its future prospects.

Key-words: physiotherapy, neurological diseases, dementia, stroke, Parkinson's
disease, electronic tools

Vi
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1 Ewcaywyn

O mANBuouOG TG TPLTNG NAkiag, SnAadh TwV NAKIWHEVWY AVW TwV 65, oAogva Kal
auvéavetal, €I6IKA OTIC AVEMTUYUEVEC XWPEC [1]. To dalvopevo autd €xel TIOLWKIAEG
ETUMTWOELG 0 SLAddopouc TopEel TNG KaBNUepLVNG {wn¢ TwV TTANBUCULOKWY QUTWV
opadwy, OnMwg n avfnon TwWV TMIWOEWV, TOU XPNOLUOTolElTal wG &eiktng
AewtoupykoTnTag ektevwg otn BipAloypadia [2,3]. EmumpooBeta, n BiBAloypadia
€xel N6n avadeifel Vv woYUPH ouoxétion HeTafl nAkiag, voonpotnTOG Ko
QVIKAVOTNTOG TIOU TIPOEPXETAL ATMO XpOvia voonuota [4], evw mapdAAnAa Tto
olOTNUA TIOPOXNG UTINPECLWY UYeiag Sev €xel KatopBwoel va KaAUYPeL OAEG TIG
QVAYKEG TWV UTEPNALKWV.

Ol OUVONAKEG QUTEC UTIOYPOUUIlOUV TNV avoyKaloTnTa UMaPENG TIOLOTIKWY KOl
OUVEXWV UTINPECWWV UYElDG UE TPWTO YyVWHOVO TNV TooTNTa, €l8IKA yla Tov
MANBUOPO TNG TPLTNG NALKIAG, TTOU OXL MOVO €XOUV QUENUEVEG QVAYKEC OAAG Kal
ENeWN TWV OLKOVOULKWVY HECWYV TIOU ATOLTOUVTAL YL TNV AVILUETWILON Toug [4-6].
O &KPUALOUOC TOU VEUPOUUIKOU CUOTHUATOG UE TNV MApodo Twv Xpovwv, gival
avanogpeukto TUAUa TG Stadkaoiag tng ynpavong [7], (Wa katdotoon mou amnod
povn tn¢ kablota amopaitntn T duolkoBepaneia otoug NAKWUEVoug). H
duowkoBeparneia aoyxoAeital pe tnv umoBondbnon kot tnv mpowbnon tng GUOLKNAC
oVAKAUYPNG UETA amd VEUPOAOYLKA YEYOVOTA KOl KOTAOTACELG. ITO TMAQLOLO QUTO,
eotalel ouxvd ot 0o0Beveilc pe veupoloylkég mabnoelg omou Inteltal amd tov
duowkoBepamneuty va eKTIUNOeL Kol va Bepamevosl aocBeveic pe eykepaAiko
EMELOO06l0, TNV OKANpuvon Katd TAAKag, tn vooco Ttou Parkinson (NP),
nmoAuveuponaBeleg (onwg n dwaPntik veupomabela kat to ocuvdpopo Guillain-
Barré), TpauUUATIOHOUG TwV TEPLPEPIKWY VEUPWY, €eYKEDOALK TapaAuon (ko
KLVNTLKEG SatapaxEg), BAaBeg Loopportiag kat iAlyyog [8].

H veupoloyikr duoikoBeparmeia vloBetel pia Baolopévn oe MPOBAALOTA OTOULKN
Tipooéyylon, onw¢ kabopiletal and Sie€odikn aflohoynon. Q¢ ek ToUTOU, OL OTOXOL
Bepamneiag ya €éva dtopo mou anokabiotatol anod éva eykedaAlkod eneloddlo pumopet
va eival oAU Sadopetikol and €vav AAAo acBevr) PE TApOUOL KATAOTOON.
QoTO00, Ol TEPLOCOTEPEG OEPATMEUTIKEG TIPOOEYYIOELG Yyl TN VEUPOAOYLKA
amokataotacn Ba mepAaupavav oplopéva Poolkd otolxela. Autd eilval: n
mpowOnon TNG KAVOVLKAG Kivnong, 0 EAeyXog Tou un ¢duactoAoyilkol Puikol TéVou Kot
n S6teukoAuvon tng Asttoupyliag [9]. H mpooéyylon Bepamneiag mou xpnolpomnoleital
TIOWKIAAEL avAAoya HE TO ATOMO, TA CUMMTWHOTO KOl TOUG OTOXOUG TOU, EVW
UTTAPXOUV TIOLKIAOL EpyaAeia Ko TPOTUTIEG Tpooeyyioelg [10].

AapBavovtag umoyn OAa TO TMOPATAVW, YIVETOL KATAVONTO OTL Ol GUYXPOVEG
ouvOnkeg KaBloTouV amapaitnTn TNV AVILHLETWIILON TOOO TWV CWHATIKWY, 000 Kol
Twv  Puyoloylko-cuveldnolakwy PAafwv/Slatapaxwy, VYeVIKOTEPO aMO TOUC
enayyeApatieg vyeiag [11], kot £18kotepa amod toug ¢uaikoBepameutes. Etol, n
napovoa epyacio Ba emiyelposL va SLEVEPYNOEL L. CUCTNHOTLKA QVAOKOTINGN TNG
BBAloypadiac pe otoxo va oklaypodprnost TOAAMAEG TUXEC TN duokoBeparmeiog
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OTOUG NALKLWUEVOUG aoBevel¢ pe veUupOAOYLKEC TABNOEL;, Eeklvwvtag amd Tnv
neplypadn tou ¢atvopévou, meplypddovtag Toug otoxoug Kal TiG uebddoug tng,
evroni{ovtag ta oUyXpova TPOTUTIA, NAEKTPOVIKA €PYOAEL KOL TLG TIPOOTITIKEG TNG
duokoBepamneiag otnv EAAGSQ.
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2 Avaokonnon BiBAloypadiac

2.1 NeupoAoyLKEC MAONOELC OTOUC NALKLWHEVOUC

H avola (dementia), To eykedpalikd enelcddio (stroke) kat n véoog tou Parkinson
(Parkinson’s disease) ouykatoAéyovtal OTIC KUPLOTEPEG autie¢ avamnpiog Kot
BvnNoOTNTAG O NAKLWUEVA ATOMA KoL QTMOTEAOUV TEPAOTIO PBAPOC ylo TOUG
acBeveig kal Toug ppovtloteg Toug [12]. AANAEG KOWVEG VEUPOAOYLKEG TTOONOELG TTOU
oUVAVTWVTAL O NAKLWUEVA ATOMa €lval n okAfnpuvon kotd mAdakag (multiple
sclerosis), n emAnyia (epilepsy), ol puonabeleg (myopathy), n Suctovia (dystonia),
ol moAuveupomnabBeleg (polyneuropathy), o (Ayyog (vertigo), to WSlonmabEg tpépoulo
(idiopathic tremor), ta puaocBevika ocuvdpopa (myasthenic syndrome) kat ot
nuikpavieg (migraines) [13].

2.1.1 EmuénuoAoyiko poptio

Onwg avadépbnke mapamavw, Ol VEUPOAOYIKEC TaBroel amoteAouv Heilov
NMPOBANUA dNUooLag Lyelag, L8KA OTAV E0TIALOUE OTLC TOONOELG TWV NALKIWUEVWV
o€ maykoopLo emninedo [12]. H 61eBvng BiBAloypadia xel apkeTég evdeilelg, 1000 yLa
To emdnuoAoylkd doptio Twv veupoloylkwv TaBRoswyv, 000 KoL yld TOUG
pHNXovIopoUg Kal ta aitia mou cupBdaiouv otnv ekdAAwon toug. AkoAouBwg, yivetal
gL ouvodn Twv KUpLWV BLBALoypadIkwy eUpnUATWV.

H pelétn tou Potepvtau (the Rotterdam study) [14] elval pla mPOOTTIKA UEAETN
KooptAG Tou PBpiloketal o €€€AEN amd 1o 1990 otnv mOAn tou Potepvtap tng
OMavbiag, petaly 7.983 atopwv nAkiag 55 €twv kol Avw, PEPOCG TNG omoiag
OoToXeVEL O€ VEUPOAOYIKEG aoBéveleg. Oswpeital TOANR  ONUOVTIKA HEAETN,
METPpWVTAC TAVW ard 500 MopoucLACEL] O €peuvnNTIKA ApBpa kal ekBEoelg [15].
Ano ta péoa tnG Oekaetiag tou 1980 mou Eekivnoe o oxedlaopog Tng, oL
dnuoypadikéc aAAayEg mou Ba odnyovoav og onUAVTIK av€énon Tou T0CooToU TWV
NALKLWUEVWY oTov TANBuopo eixav nén ¢pavei. Ot Oeppen & Vaupel (2002) katomv
€peuvac, KatéAnéav oto OTL yla KaBe 4 xpovia {wnc, mpootiBetal nepimou 1 €toc - R,
Tepimou, otav kamowog et pia eBdopada, kepbilel £va capPatoklplako. Auto TO
TIPOTUTIO €XEL TTPOKAAECEL oadwg HeYAAn avénon tou aplBpol Twv NALKIWHEVWY
nmou {ouv pe 00BEveleg, emeldn OL TIEPLOCOTEPEC QO0OEVELEG CUGOWPEVOVTAL OTO
TéAog NG Lwng tou avBpwrou [16]. Auth n taon dev odelletal oTo yEYovog OTL
OUTEG oL 0.00EVELEG elval TO amOTEAEOHA TNG ypavong, odAAd emeldn oxedov OAeg ol
000évele¢ o0 nNAKWHEVOUC elval ouvenmela  emPAofwyv  Tapayovtwyv ToU
cuoowpeLovTal Pe TNV mapodo Tou xpovou [15].

H avola slval pla onuavtiki attio avannpilog kot e€aptnong HeTaty NALKIWUEVWY
TIAYKOOULWC, EMNPeAlOVTAC TN UVALN, TIC YVWOTIKEC LKAVOTNTEC KAl TN CUUTMEPLPOPA,
Kol TapepPBaivovtag TEAIKA OTNV LKAVOTNTA KOTOLOU Vo €KTEAEL KaBnUEPLVEG
Spaotnplotnteg. O avtiktumog tng Aavolag O&ev elval HOVO ONUOVIIKOG oo
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OLKOVOULKAG amoying, aAAd avTutpoowrEeVEL EMIONG ONUAVIIKO avOpwIvo KOOTOG
Ylo XWPEG, KOWWVIEG, OLKOYEVELEG Kal atopa [17]. H vooog tou Alzheimer (NA) sivat
n mo Kown popdn avolag Kal Umopel va cupBaieL oto 60-70% Twv MEPUTTWOEWV. To
2015, n avola ennpéace 47 EKATOUUUPLA ATOUO TIOYKOOMIWG (Tepimou to 5% Ttou
TIAYKOOULOU TTANBUGHOU NALKIWUEVWY), aplBudG ou poPAémnetal va auvénbel og 75
eKOTOMMUPLa To 2030 kat 132 ekatoppupla €wg to 2050. Mpoodateg KPLTIKEG
EKTLMOUV OTL TOYKOOMIWG 9,9 ekatopplpla AvBpwrmol avamtuooouv davolo KABe
XpOvo. AUTOG 0 oaplBudg petadpaletal o Ml VEQ TEpIMTwon KABe tpla
deutepoOAenta. 2xedov 10 60% TWV ATOUWY e Avola {oUV ONEPO OE XWPEG XOUNAOU
KOl MEoAlou Katd KeDOANV €L00ONUOTOC KOL Ol TIEPLOCOTEPEG VEEG TEPUTTWOELG
(71%) avapévetal va eudavioTolyv o QUTEC TG XwpeS [17]. Ou Niu et al. (2017) [18]
HeAETNOAV TIG TAOELS Kal Tn Bvnowpdtnta ano tn NA otnv EE kata tnv nepiodo 1994-
2013. Ta anoteAéopatd toug €del€av otL n Bvnowpotnta ano t NA auv€nbnke otnv
EE kaB' 6An tn S1dpkela TNG HEAETNC. OL MEPLOCOTEPEC XWPES OPOUCLocaV avoSIKh
TAON, YE TG LEYAAUTEPEG AUENOELG va Tapatnpouvtal otn AoBakia, otn AtBouavia
kat otn Poupavia. Emiong, kataypddOBnkav OTATIOTIKA ONUAVIIKEG QAUENOCELS TNG
Taéng Tou 4,7% Kkal Tou 6,0% ot MOCOOTA BvNoLUOTNTAC O AVOPEC KAl YUVOUKEC
avtiotolxa, oe oAOkAnpn tnv E.E. Apketéc xwpeg mapouciacav UETABAANOUEVEG
TAOELC KATA TNV TEPLOSO TNG UEAETNG. ZUUPWVA PE TNV TEPLPEPELAK avAAUON, OL
Bopeleg KAl QAVATOALKEG XWPEG TOPOUCLOCAV TIG TILO QATIOTOUEG QUENOELS, Evw Ta
TeAevtala xpovia, n Bvnowotnta pHewwbnke otig SUTIKEC XwPeC [18]. Meléteg [19]
OXETIKKA Me TNV Hma lvwotikn Awatapayxy (HFA) (mild cognitive impairment)
avadépouv avénon Tou emUMOAOCHOU Ot NAKiEG =75 etwv. O €MUMOAACUOC TNG
avolag pavnke va aufavetol ocuvexws amod tnv nAkkia Twv 55 twv, ¢ptavovrag to
44,7% (95% ClI = 39,8 - 49,6) oe atopa nAtkiog =95 etwv [19].

O Naykooulog Opyaviopog Yyeiag (MOY) opilel to eykedaAlkd €MELCOO0 WG:
«TOXEWC OVATITUOOOMEVA KAWLKA onueia eotlakng (f oAwkng) Siatapaxng Ing
eYKeAALKAG AeLToupylaG, PE CUMMTWHATA TIou Slapkolv 24 WPEG 1 TIEPLOCOTEPO N
mou odnyouv oe Bavato, xwpic epdavn attia eKTog anod ayyslokn npogleuvon» [20].
2T SnUoypadlKA AVEMTUYUEVEG XWPEG, N HEoN nAwia otnv omoia eudaviletal To
eykedaAlkd eival mepimou ta 73 £€1n, avilkatomipiloviag to auénuévo mooootod
NALKLWUEVWY OTOHWV OUTWV Twv Ywpwv. H mbavotnta mpwtou eykedaAikou
enelwcobiov Kal mMPWTING MAPOSIKAG LoXAlUKAG TpooBoAng (transitory ischemic
attack) eival mepimou 1,6%o kat 0,42%o avtiotoa [21]. ZTIG AlyOTEPO QVETMTUYHEVES
XWPEG, N HEon nAkia tou eykedalikol Ba ival pkpoTepn, AOYyw TNG SLAPOPETIKNAG
NAKLAKAG S6oung Ttou mAnBuopoU Tou TpoKUMTEL amd upnAdtepa Toocootd
BvnooTNTag KAl avIaywVIoTIKEG attieq Bavatou [22]. Ou aocbeveic pe eykepaAikod
enelcodlo Slatpéxouv unAdtepo kivbuvo Bavatou Ttig mpwteg efSoUAdEC HETA TO
oUUBAV Kat To 20% - 50% autwv MeBaivel EVTOg TOU TPWTOU HAVA AvAAoya LE TOV
TUTO, TN cofapdtnta, TNV NAWKiA, TN CUVWOCNPOTNTA KOL TNV OTOTEAECUATLKOTNTA
¢ Oepameiag twv emutAokwv. Ot acBeveic mou emPlwvouv UMOPEL va Helvouv
Xwplc avamnpia  pe Ama, PETpLA 1 cofapn avamnpia. INUavtiky auvBopuntn
avakapn pmopel va ocupPel €wg Kal mepimou €EL PNVEG UETA TO €YKEDAALKO
enelwoodlo [23]. Ynapyxouv meplocotepa amod 13,7 ekaToppUpla VEA gYKEDOAALKA
eMEeL0061a KABE XpoOvo. I MOyKOOULO eTinmedo, £va OTO TECOEPO ATOUA AVW TWV 25
eTwV Oa £xel eykedallko emelcodlo otn Slapkela tng {wng tou [24]. O MayKOGULOG
oTaBuopEvog Kata nAtkia delktng emimtwong ava £to¢ (age-standardized incidence
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rate) yla ta eykedaAika enelocodia eivat 203,38 ava 100.000 mAnBuopou (0,03% emt
TOU OUVOAOU OAWV Twv VOowv). KaBe xpbdvo, oxedov to 60% OAwV Twv gykeDaALKWV
eneloodiwv oupPaivel og dtopa KATW Twv 70 €TWV, T0 8% O ATOUA KATW Twv 44
ETWV Kal To 52% oe avtpeg [24]. O MayKOOULOG OTAOULOUEVOC KOTA NAKia SelkTNng
erunoAaopoU ava €tog (age-standardized prevalence rate) eivat 1.180,4 ava 100.000
mAnBuopol (1,12% enl tou ouvOAou OAwV TwV VOOWV), VW O TAYKOOULOG
otaOuLlopévog Katd nAwio Seiktng Bvnowdtntag ava £€tog (age-standardized
mortality rate) eivat 86,52 ava 100.000 mAnBucpou (10,11% emi tou cuvoAou OAwv
Twv voowv). KaBe xpdvo, mepimou 5,5 ekatoppvpla avBpwrol nebaivouv amod
EYKEPAAIKO €Melo6Sl0, evw TMAvw oo 116 ekatoppupla XpPovia uylolg {wng
xavovtatl Aoyw Bavatou kal avamnpiag mou oxetiletal Pe eykeOAKA EMELCOSLA
[24]. 20pdwva pe TNV €peuva Twv Santos et al. (2017) [25], to 2017 o otaBuLopévog
Kata nAkia deiktng Bvnowotntag (age-standardized mortality rate) ntav 452,6 ava
100.000 mAnBuopou kat o deiktng etwv {wng pe avamnnpia (disability-adjusted life
years rate) Atav 19.663,3 ava 100.000 mAnBucpol o 6An tnv EE. OL acBéveleg mou
oUVEBOAAOV TIEPLOCOTEPO oToV Seiktn Bvnolpuotntag Atav, HeTafl aAlwv, n avola
KOl TO eYKEPAALKO ETIELCOSLO.

H vooog tou Parkinson eudaviletal maykoouiwg kot emnpedlel OAeC TIG €OVIKEC
OUABEC KAl TIG KOLVWVLKOOLKOVOULKEG TAgelc. AmoteAel T eUtepn o ouvnBLlopévn
VEUPOEKPUALOTIK vOoo (petd tn NA). EKTOC amd T CUUMTWHOTO KLVNTKAG
OVETIAPKELAG, OL OO0BEeVEIG €XOUV MM KWVNTIKA OCUUMTWHOTO, OMWC AyXoG Kol
KatabAuwpn. H Naykoouwa Epeuva yia tn NP [26] og €€l xwpeg £€6&L€e OTL N KatabAwpn
otn NP &ilval évag onuavtikog opAayovTog mou ennpealel Tnv molotnta {whnG mou
oxetiletal pe tnv vyeia [26]. Mapolo nmou Sev undpxel Bepameia ywa Tn vOGO auTh,
unnpée npoodoc otn Sloxeiplon TNE HECW POPUAKWY, ATTOKATACTATIKWY HETPWVY Kall
XELPOUPYLKWV eMeUPaccwy. lNa va eniteuxbel vyeia yla 6Aoug, elval onUavTko va
UTTAPXEL L0 TIPAYUATIKY EKTINON TWV ETILONULOAOYLIKWY TITUXWV TNG VOOOU KAl TWV
nopwv mou SlatiBevtat oe kdBe meploxn [27]. Apketég peAEteg avadEpouv
b6ebopéva oxetikd pe tnv erudnuoloyia t™¢ NP. Qotoco, oL peBoSoAoyIKES
Slopopég peTaly Twv peAeTwv KaBlotoUv SUOKOAN TNV AUEcn oUYKPLON TWV
EKTLUAOEWV emumoAacpol [28]. OL meplocoTePEG ETULONULOAOYLKEG UEAETEG €XOUV
Oellel o exTiWUEVN ouxvoTnTa TOU Kupaivetal and 16 éwg 19 ava 100.000
mANnBuopoL etnoiwg [29,30]. Elval yevikd amodekto OTL 0 EMUTOAACUOC TNG VOGOU
Kupaivetal amod 1 - 2 ava 1.000 dtopa mAnBucopou o€ pn eTAeYpEVOUC TTANBUCUOUG
[31], emnpedlel TOUC AVTPEG CUXVOTEPO QMO TLG YUVAIKEG [28] Kal OTL N acBévela
NMPooBAAAEL To 1% tou TMANBUOoUOU dvw Twv 60 etwv [32]. Yrdpxouv mapaAlayEg
KOTA TOToUG ota emdnuLoAoyka dedopéva mou Umopel, ev PEpeL, va anodobouv oe
Slapopetikég neBodoug meplypadrig, SlayvwoTika Kpltripla Kal tTnv nAlkkia tou
mAnBuopov. Yrdpxel EekdBapn avaykn yla cadws KaBOopLOPEVES ETILONULOAOYLIKEC
MEAETEG, EL6IKA ATIO TLC AVOTTTUCCOEVES TIEPLOXEC TOU KOOLOU [27].

2.1.2 Anpoypadiko Kot KAWIKO tpodid

AtileL va peletroel kaveic to Snuoypadlkd Kal KAWLIKO podid twv acBevwv e
VEUPOAOVYIKEC TIABNOELG KAl WG AUTO OAANALEL HETAEY TWV CUXVOTEPWY TOONCEWV.
ZEKLVWVTOG HE TO EYKEDAALKO eMEL00S10, ol Memis et al. (2016) [33] og €psuva Toug
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afloAOynoav TA - OXETIKA ME TN AELTOUPYIKN KOTAOTAON Kol TNV oavamnnpio -
Snuoypadikd Kal KAWLKA XOPOKTNPLOTIKA TwV aoBevwy Ue eykeDAALKO €MELCOSL0.
Bpnkav otL n mAeoPndia (77%) twv eykedallkwyv enelcodiwv NTAV LOXALULKA KAl OTL
n uméptaon elval onUAvIIKOG mopdyovtag Kvduvou kal yla ta Suo ¢uAa. TEAog,
xpnowomowwvtag diadopeg  KAHOKEG HETPNONG Kal afloAdynong, PBpnkav
OTOTIOTIKWG ONUAVTIKEG SladOpOTOLNOEL HUETAEU LOYALULKOU KOl OLLOpPPOyLKOU
eneloodiou. Ot Miyamoto et al. (2013) [34] Bprikav OTL AVAPECO OTOUG EVOELKTIKOUG
TIAPAYOVTEG TIOU TIPOKAAOUV VEUPOAOYLKN ETLOEIVWON OTOUG AOBEVIG UE LOXOULULKO
eyKePaAkO emeloodlo, meplhappavovtal n  Umopén ocakxopwdn Sapntn,
unepAutdatlpiog Kot LoToplkoU epdpayuatog Tou puokapdiou. O €leyxog tng LDL
XOANOTEPOANG Kal Tou SLaBnTn elval ONUAVILIKOG, OXL LOVO WE TPWTOYEVAC TPOANYN
eykedpaAlkol emelcobiou, aldd kot ywo tnv TPOANYN TPWIKUNG VEUPOAOYLKAG
emdeivwong peta amo eykedaliko enelcddilo. Ou Suri et al. (2018) [35] oe €peuva
TOug, Ppnkav OTL oL aoBevel¢ HE KIVNTIKEC OlOTAPAXEC TIOU E€MOVIAL TOU
aloppaylkol eykepaAlkol emelcodiovu NTAvV VEOTEPOL QMO QUTOUG TIOU Elxav
UTTOOTEL LOXALLKO €MELOOS10. EMUTALOV, N VEOTEPN NALKIA KL O OULLOPPAYLIKOC TUTIOC
eYKeDaALKOU eTEL00Si0OU OUOXETIOTNKAV AVEEAPTNTA HE HLAL LETOYEVEDTEPN £vapén
KWVNTIKWV Slatapaywyv, HeTd and touAdxwotov 1 piva. Ou Putaala et al. (2012) [36]
gpevvnoav TI¢ Sladopomolnoelg oTou¢ SnUoypadLlkoUs KoL ayyELOKOUG TIAPAYOVTEG
KwwéUvou oe veapoug Eupwmaiou¢ eVAALKEG UE LOXALULKO €YKEDAAIKO €MeLOOSL0.
KatéAnfav oto oupmépoaocpo OtL ol Vvéol Eupwmaiol €VAALKEG HE LOXOULULKO
EYKEDAAKO €melo0blo €xouv UPNAG EMUTOAACUO TEKUNPLWHUEVWV  OYYELOAKWV
TIAPOYOVTWVY KLvSUVoU pe €vtoveg Stadopeg puAou, alAd avnoUXNTIKA AUEQVOUEVEG
TAOELC HE TNV NAia kal ota SUo PUAA o OAeC TIC TEPLOXEG. MO OUYKEKPLUEVQ,
OVAUECO OTOUG OUXVOTEPOUG TAPAYOVIEC KWVOUVOU NTav to Kamviopo (49%), n
SuoAuudatpia (46%) kot n untéptaon (36%), TEAOG, oL yuvaikeg oTNV KOOPTH LEAETNG
elyav ta mpwta toug eykedallkd emelcodla o€ veapr nAwio pe pikpotepo Bapog
and Tmapadoolakolg TopAyovteg KvOUVOU, OUYKPLTIKA HME Toug Avopeg
ouppeTéxoviec. OL Shams-Vahdati et al. (2020) [37] katomv €peuvag, amoddavOnkav
OTL N yNpovon €XEL ONUOVTLKY OXEoN HE auénuévo kivbuvo eudaviong eykepaAlkou
enelcobiou. OL Stadopeég PpuAou kal nAwkiag otov kivduvo eudaviong eykedalikov
enelcobiov meplypadovial w¢ eni to mAsiotwv and Sladopéc ota duolkd
XOPOAKTNPLOTLIKA Kal T cofapotnta tou eykepaAlkou enelcodiov Twv acBevwy. It
Bdon 6edopévwy eykedalikwy emelcodiwv tou Nteunpétoev g Ouyyapiag [38], n
UTIEPTOON KOTA TNV ELOAYWYH, TO KATIVIOHUO KOl OL TUPONYOUUEVEG OYYELOEYKEPOAALKEG
voooL ATav ouxvotepa o€ oxéon Ue AAAeg Eupwmnaikég Baoelg Sedopévwy.

H NP amoteAeil tn &eltepn ouxvotepn veupoloylkn mabnon maykoopiwg. Itnv
€peuva twv Salari et al. (2018) [39] cuppeteiyav 987 acbeveic Stayvwopévol Pe Tn
NP. H épeuva €Aafe ywpa otnv moAn lodaxav tou lpdav. Ta amoteAéopata tng
€peuvag €6eL€av OtL n Héon nAkkia twv aocBevwv pe Parkinson ntav ta 65,4 €tn, T0
67,3% QUTWV ATOV AVTPEC, TOCOOTO UPNAOTEPO CUYKPLTIKA HE AAAWV XwpwVv (AOyog
avTpWV-yuvalkwy 2,06:1). Aev mapatnprdnkav OTOTIOTIKA CNUAVTIKEC SladopEg
HETAEL avEpwWV KoL YUVOLKWVY OXETIKA UE TNV NALKia dtayvwong kat tTn SLapKeLla tne
vooou. To 40,7% Twv acBevwv ATAV aypappUaTol, evw Hovo to 13,6% ntav Katoxot
akadnuaikol titAou omoudwv, To 12,6% NTaV KATVIOTEC KoL TO 9,2% eixe BeTko
LOTOPLKO OTOV OLKOYEVELAKO TOU KUKAO. Ocov agopd 0TI GUVVOCNPOTNTEG, OL TILO
ouxva mapatnpnbeloec nAtav n uméptaon, o ocakxapwdng dwapAtng ot
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Kapdlayyelakeg mabnoelg, n kaAonobng uneptpodia TOU MPOOTATN KAL TO LOTOPLKO
ayyeloeykepallkwyv atuxnuatwyv. Ot Lubomski et al. (2014) [40] peAétnoav Tig
Sladopég petafl Twv duo PUAWV oe acbeveig pe NP. To 61,4% autwv ATOV AVIPEG
(ue Adyo avtpwv-yuvakwv 1,6:1), pe péon nAwio tou Seiypatog ta 69,1 €tn. To
eKTOLOEVUTIKO emimedo Sledpepe onpavikd, pe to 19,8% twv avdpwv va €xouv
oAoKANpwoel TPLtoBAaBuLEG OTIOUSEC O OUYKPLON HE TLG YUVALKEG, OTIOU TO TTOCOOTO
ntav 8,9%. EmunpocBeta, ol avdpeg acBeveig elyav onupaviika vPnAotepa enimeda
KLvNTIKAG SuoAeltoupylag og oxéon pe Tig yuvaikeg. Ol Valldeoriola et al. (2011) [41]
HEAETNOOV TOUG KOLWVWVIKO-SnUoypadlkouG Kol KAWIKOUG TIAPAYOVIEG TIOU
ennpealouv tnv tpnon tng Bepanciag yla tn NP. H péon nAwkia twv aocbevwyv Nntav
70,2 €tn kol n péon Sldpkela TNG vooou Atav 5,7 €tn. OL KWNTIKEG ETUTAOKEG
kataypadnkav oto 76,1% twv acBevwv. H mapoucia yvwotikng €Eaobévnong
napatnpnnke oto 22,4% twv acbevwv. H katabAwpn StamiotwOdnke oto 29,8%, oL
Pevdalobnoelg oto 9,9% Kal oL QUTATIATEG NTAV APOUCEG 0TO 2,8%T wv acBevwy. H
napoucia movou mou anobdidetat otn vooo BewpnBnke otTL Tav napovoa oto 20,9%
Twv Tmeputtwoewyv. OL Tmeploocotepol  aobBevelc avédepav SUCAUTOVOULKA
CUMMTWHOTA OMw¢ duckollotnta (67,6%), Statapaxeg otuong (55,1%), SlatapayEg
oupnong (42,6%), aA\ayeg otnv edidpwoaon (40,6%) KoL CUUMTWUATIKI) 0pOOCTATIKN
unotaon (24,7%).

‘Ooov adopad otnv avola, ot Jelastopulu et al. (2014) [42] os €peuvad Toug, LEAETNOOV
Ta SnUoypadIKA Kol KALVIKA XOPAKTNPLOTIKA TwV acBevwy Pe davola otnv EAAada. H
épeuva meplhdpPave Sedopéva amd 4580 datopa. H mAswoPndio autwv eixe
Stayvwotel pe ™ NA (40%), evw mapadAAnAa Sev mapatnprOnke OTATIOTIKWG
onuavtikny Stagpopomnoinon petafl twv Suo PpUAwWvV 6cov adopd OToV TUMO TNG
vooou. Auto to elpnua €pxetal os avtiBeon pe tn debvn BBAloypadia, omou to
yuvalkeio puAo €xel cuoyetiotel pe avénuévo kivbuvo avamrtuéng tng NA [43,44]. Ev
ouvexeila, n mMAeloPndia twv acbevwv RTav avw twv 70 etwv (N = 3248), Lovoav ce
OLOTIKEG TIEPLOXEG (68,9%) ko NTav avaldapntol i katwtepng ekmaidbevong (48,9%).
IXETIKA LE TOUC TTAPAYOVTEG Kapdlayyelakou Kwvduvou, n uméptacn, o StaBntng kat
AAAeG kapSlayyeLlakEG TAOAOELG ATOTEAECAV TIG CUXVOTEPEG CLUVVOONPOTNTEC. TEAOG,
BETIKO OLKOYEVELOKO LOTOPLKO Avolag uTtipxe oto 34,6% twv aoBsvwy. Onwg €xel
napatnpnOet kot oe peAéteg ou mponynBnkav autn twv Jelastopulu et al., n nAwia
[45,46], TOo XaunAO ekmadeutiko emninedo [47,48], n kapdlayyelaky cuvvoonpoTnTa
[46,49] kaL n yvwotn podldBeon eival avayvwpiouol mapayovieg Kivduvou yla Tnv
avola. Ou Zuliani et al. (2020) [50] epelvnoav TIG KAWLKEG Kol SnUOypadIKES
MapapUETpou¢ Tou TipoPAénouv TNV €€EAEn amd tnv HIA otnv dvola o€
NAKWwUEVOUG aoBeveis. Ev katakAeidt, mepimou 10 30% twv aobevwv ToOU
CUMUETE(YOV OTNV €peuva epdavioav avola katd tn didpkela tng épeuvac. H nAia
anotéeoe AAov €va mapdyovta poPAedng, kabwg o kivduvog avavetal katd 5%
KABe €10¢ Mou mepvAeL amo TNV évapén tng HIA. Evéeiktikd, acBeveig pe nAkio 278
ETWV elxav 87% auénuévo ploko og cUYKPLON HE VEOTEPOUC aoBeveic. OL Amr et al.
(2014) [51] o= €peuva TOUC, HEAETNOOV TO XOPOAKTNPLOTIKA 0L0BEVWY PE AVOLOL TIOU
eTokEPONKav ta e€wtepka Latpeia TpttofaduLag kKAWLIKAG otn Zaoudikn Apafia. To
73,6% ntav avdpeg kal n péon nAkia tou OSeiypato¢ Atav ta 71 €tn. O
ETUKPATECTEPOC TUTIOC AVOLAC NTAV N vOoog tou Alzheimer (56,6%), Ue TNV ayyeLOKA
avola va akohouBei (24,5%). TuvvoonpotnTa UTHPXE OTo 52,8% TwV TMEPUTTWOEWY,
LE TOUG OUXVOTEPOUC TUTIOUC VOONUATwY va meplhapBdavouv atobntnplakn
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SduoAeltoupyia, uméptaon, Kapdlayyelakég Tmadnoelg, ocoakxapwdn Sapntn,
ooteoapOpitidba Kol MAOAOEL TOU QAVONMVEUOTIKOU CUOTAUATOC. H OUYKEKPLUEVN
épeuva mapouotalel evlladépov SLOTL Slvel UL QVIUTPOCWIIEUTLKN) €LKOVA TOU
BEpatog amod pia pn SUTIKA XWPa, UE AMOTEAECUATA EMUTOAACUOU TNG VOOOU TIOU
ouvuBadilouv pe avtd aAwv xwpwv, onweg o Kavadag [52] kat n Itaiia [53]. Ot
Tadokoro et al. (2018) [54] peAéTnoav T KALVLKA XOPAKTNPLOTIKA TWV A0BEVWV UE
Avola O€ HLA KAWVIKA ETMELYOVIWY TEPLOTATIKWY OTNV MOAN Okayldpa Tng lanwviag.
21a 3 xpovia mou SpKNoE n €peuva, TNV KAWLIKA emokéPOnkav 16.764 acbevelg, ek
Twv onolwv to 15,4% Slayvwotnke pe dvola kKat n péon nAkio avtwyv Atav ta 84,9
€tn. TéAog, mapatnpnOnke OtL oL acBeveic pe dvola €iyav PEyOAUTEPO TOCOOTO
voonAeiag, umepSUTAACLO Ao TOUG UTIOAOLTOUG aloBEVELC.

2.2 QapULAKEUTIKEG Oepameieg yLa TLG VEUPOAOYLKEG
ToO0ELC OTOUG NALKLWHLEVOUG

Avola

H dvolwa amoteAel pla xpovia katdotacn kol amopaitntn mpoimobeon yla va
xapaktnplobel évag aocbevrc wg MAcxwv amod Aavola, €ival: o) n vontikr Tou
EKMTWON va pnv oupPaivel ota mAaiowa plag ofelag Slatapoxng TwV VONTIKWV
Aetoupylwv (omoTe MPOKELTOL yla Ofela CUYXUTLKA KATtAotaon) f HwoG coPapng
KatabAupng kat B) va CuVUTTAPXEL EKTTTWON OTNV KABnUEPLVA AELTOUPYLKOTNTA TOU
[55]. MNa tig ekUALOTIKEG AVOLEG TTPOC TO TtaPOV Sev UTtApPXEL attloAoylkn Bepaneia.
Ouwg, moapd Tov KABopd CUUTTWUATIKO TNG XOPAKTAPO KOL TN UIKPAR OE €KTaon
BeAtiwon mou nmpoodEpel oToug aoBevelg, n olyxpovn GapUAKEUTIKA Bepameia yia
™ NA €xeL kaBlepwpévn afla mou eival KAWIKA onuavtiki kot wdeéAwun [56]. O
oTOX0G TNG POPUAKEUTIKAG Bepameiag otnv dvola eival n otabepomoinon twv
Slatapaxwv tng vonong, n BeAtiwon twv datapaxwv tng cuunePLdopA Kal N
QVTILETWTILON TN KATtdBAWpNnG mou ouxvotata cuvodeUlel tnv dvola [57]. Mpwv tnv
évapén GapuaKEVUTIKAG aywyng o€ évav acbevr) pe dvola, Ba mpeEmel autog va
urtoPBAnBel oe TAAPN ALUATOAOYLKO, BLOXNULKO KOL OUTELKOVIOTIKO €AEYXO ylo TOV
amokAewopd Oeuteponabwy, Suvntikd Bepamelolpwy altiwy, OmMweg: n ARYn
dbapudkwv TOU  emnpedlouv  SUOHEVWG TIGC VONTIKEG Asltoupyleg  (T.x.
OVTLXOALVEPYLKA, PB-avaoTtoAelq, avtaywvioté¢ Twv SlavAwv aofeotiou), Ta
petafoAikad voonuata (cakxapwdng diapnitng éAAewpn Brrapivng B12, ¢duAAikov
of€og, Putapivng Bl), T ouoTNUOTIKA voonpata, ot evSokplvomaBeleg (T.x.
unoBupeoeldloPOg, umoyovadlopog), oL AOLUWEELG TOU  KEVIPIKOU VEUPLKOU
ovotnuatog (mx. oUdWn, Oladopeg eykepaAitdeg), oL  evOOKPAVIAKEG
XWPOKATAKTNTIKEG £€epyaoieg (m.x. kaAonbn kal kakonBn veomAdopata, XpOvio
UTOOKANPiSlo  alpdatwpa), ot USpoSUVAUIKEC SlaTapaxeg Tou eykepaAou
(ubpokédalocg), Ta TTAPAVEOTTAACHATIKA cUVSpoua Kot n xpovia unofia (og xpovia
amodPAKTIKI) TIVEUHOVOTIABOEL, UTIVIKY amvold, KapSlakr avemdpkela). Metd tnv
OAOKANPWON TOU TAPATIAVW KALVIKO-£pYQOTNPLOKOU €AEYXOU, N  OULTLOAOYLKA
Slayvwon oTIg eKPUALOTIKEG KOl TNV ayyelwokn avolo TiBetat pe Baon ta
KaOlepwpéva SlayvwoTika kpttnpla. 2tn Stadopikn dtdyvwon Kal Tov Kaboplopo
¢ Boaputntag TG Avolag, XPHOLUN KoL Omapaitntn €lvol KoL n €KTipnon Twv
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VONTIKWV AELTOUPYLWV UE ELOIKEG VEUPOPUXOAOYIKEG SOKLUOOIEG (XOPNYOUUEVEG O
LaTpo 1 veupoPuxoAoyo) [55-61].

Eiéikn 9epancia twv vontikwv Statapaywv yia tn NA [55-63]

e OL avaotoAeig twv XoAweotepaowv: OL AVOOTOAE(C TWV XOALVECTEPACWV:
SdovemneliAn (avaotoléag akETUAO-XOAWVEOTEPAONG), PLBacTIyUivn (avaotoléag
QKETUAO- KoLl BouTtUpuAo-XOAlvoTEPAONC) Kal YyaAavtapivn (avaotoléag akETuAo-
XOAWVEOTEPAONG KoL AAAOCTEPLKOC TPOTOTIOINTHG TWV VLKOTWVIKWY UTIOSOXEWV,
€XOUV W¢ otoxo tn otabepormoinon (UeplkéG dopég Kal tnv PBeAtiwon yla éva
SLdoTNUa UNVWVY) TNG VONTLKAG Katdotaong Twv acBevwv pe NA. H gykekpLUévn
Toug €v8elén eival yla tn Beparmeia tng AMLag €wg péaong Baputntag NA.

o Avtaywviotég Twv NMDA umodoxéwv TOu YAOUTOHLVIKOU KOl OGTIAPTLKOU
o§€og: H pepavtivn, €vag HEPIKOC avtaywvlotng twv umodoxéwv NMDA, €xel
eMionun €véelEn xoprnynong ylwo TNV QVTLUETWIILON TNG METPLOC £€wC Paplag
popdng g NA. H pepavrtivn Bewpeitat ot avaotéAAel TV ofelOWTIKNA
KOTOTOVNON KAl TNV CUVOPTHOEL AUTHG VEUPOTOELKOTNTA oo TNV uTtepSLEyepan
TwWV UTOSOXEwV. Ta EUEPYETIKA TNG OITOTEAECHOTO E€lvVOL OTIG VONTLKEG
Aetoupyieg, ot SlatapoaxeG NG OUUMEPLPOPAC KAl TNV  KaBnuepwn
AELTOUPYLKOTNTA TWV 0.0OEVWV.

e AAAoL dappakeuTiKOL tapdyovteg: H xopriynon mAnBwpag AAAWV mapayoviwyv
Oev €xel amobedelypéva amoteAéopata yla tTnv avtlpetwrion t¢ NA. Tétolol
Tmapayovteg eivaL: n Brtapivn E, n oeAeylhivn, ta ekxuAiopata tou ginkgo biloba,
N TUPAKETAWUN, N OVIPOOETAUN, Ta Mn Ztepoeldr) AviipAeypovwdn Ddppaka
(MZA®), oL opuoveg (DHEA kot olotpoydva), oL oTaTiveg Kot Ta w3 Autapd oféa.

Eibikn) Fepaneia twv vontikwy dtatapaywv yia tnv HrA

H kataotacn auty adopd o €va ONUOVIIKO TUAMO Tou TANBuouolu Twv
NAKWUEVWY (V15-20%) kot TOAU ocuxva amotelel tnv mpodpoun (mpo-avoikn)
popdry tg NA [64]. Eivar emPBePAnuévog o KAWLKOG, €PYAOTNPLOKOG Kol
VEUPOOUTIELKOVLOTIKOG €AEYXOC TOU acBevolg, o omoiog eival (6log pe autov mou
avadEpeTal MAPAMAVW Yl TIC AVOLEG KOl OTOOKOTEL OTOV  QTOKAELOUO
Sdeuteponabwv/SuvnTikd  OVACTPEPIHWY  OITiwy. TNV TAELOVOTNTA  TWV
nepumtwoewy, N HIA e€eliooetal petd amd SLACTNUA ETWV OTNV KATAOTAON TNG
avolag ouvnbBéotepa amod tn NA [55]. Aev umdpxeL TPOG TO TAPOV Kopia
evbedelyuévn eldikn mpoduAaktikr Bepamneia yia TNV avaotoAn Tng e€EAENG tng HIA
MPoG TNV avola. OL HeAETEC TOU €ylvav UE OUTO TO OTOXO ElYav apvNTIKA
QIMOTEAEOUATA. Z€ AUTEG £XEL SOKLUOOTEL N Xopriynon mMAnBwpag mapayoviwy Omwe:
avaoToAelG Twv XoAlveotepacwy, Bltapivn E, oeAeyihivn, ta ekxuAiopata tou ginkgo
biloba, mpaketaung, avipaocstaung, MIA®, opudveg (DHEA kol olotpoyova),
otativeg, w3 Autapd oféa. OpLOUEVOL OO TOUG TAPATIAVW TTAPAYOVTEG EVOEXETAL VAL
€Xouv Uikpn Betikn enidpaon otnv katdotacn tng HIA. Kavévag toug Opwg akoun
bev amnotelel evbebelypévn Bepameia yla tnv katdotaon avth [55,57].

Eykepalika emeioodia
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OL BpopPocuPoArég peYAAWY eYKEPAAIKWY APTNPLWV TIPOKAAOUV TtEPUou 1o 65%
OAWV TWV LOXALUIKWY EYKEPOAKWY emelcodiwv [65]. Autég avtipetwnilovial Pe
evbodAEBLa BpoppoAluaon [66], unxavikn adaipeon [67] kAl Ke TN XpPrioN UTEPNXOU
pall pe Bpoppolutikolg mapadyovieg [68]. H Bepameia mou mpoteiveTal wg Ml TO
TMAElOTWYV Yyl To OfV LOXALUKO €YKEDOAKO emMeloodlo eival n evéodAEPLa
BpouBoAucn ToOU XPNOLWUOTOLEL TO QVOOUVOUQOUEVO LOTIKO TIAQGHLVOYOVO
EVEPYOTIOLNTH TNG OATEMAAONG (tissue plasminogen activator -rtPA- alteplase) [69]. H
xpnon aAwv BpopBoAUTIKWY TAPAYOVIWY, TEPA ATO TNV OATEMAAOCN, KATOTLY
KAWIKAG afloAoynong, €6woe MIKPO TOOOOTO emutuyiog. Na mapdadsypa, n tPA
duteplase xpnowuomoleitat kupiwg otnv lanwvia [70], evw n xpnon TNnNg
OTPETMTOKLVAONG Tieploplotnke €wg eCaleidpOnke EmMelta amd MEPLOTATIKO TOU
onuewwBbnke duopevég anotéleopa [71]. TENOG, KAVIKEC SOKLUEG TNG SECUOTEMAAONG
(desmoteplase) [72] kat avkpddng (ancrod) [73] &ev eixav ta emBuuntd
anoteAéopata. AlddopeC UEAETEC TTOU £YLVAV ATIO EPEUVNTIKEC oA deG To 1995 [74]
€6el€av OtL 0 Xpovog epappoyng TG rtPA, mou Sev mpémel va untepPBaivel TG 3 wWPEG
amo TNV €vopén TwV KAWVIKWY CULMTWUATWY, Elval kaiplag onuaoiag yla t peiwon
NG avamnnpilog. AOKLUEG TTOU €yLVOV LETA TO TEPAC TwV 3 wPwV (HLEXPL KL 6 WPEC
LETA) amétuyav va dwoouv embuunta anoteAéopata [74].

Oocov adopd oTNV QVILLETWIILON TOU OLUoppaylkoU eykedalilkol emelcodiouv,
untapyouv Sladopeg emloyEC. MepLkég amo auteg eivat: n duvatotnta evOodpAEPLag
xopnynong AaumetaloAng, vikapdutivng, evalampidng, udpaAivng, ouparmidiAng n
VITPLKWV aAdtwy. H avtutnktikn idotnta ¢ Bapdapivng npenel va e€oudetepwOel
pue tn xopnynon PBrtapivng K poll pe CUMMUKVWHEVO CUUTAEypa mpoBpoufivng
KaBwg kat oe cuvbuaouod pe katePpuypévo dppeoko mAdoua [75].

Nooog¢ tou Parkinson

Méxplg otiyung 6ev umdpyxel Bepameia ywa tn NP, mapd poévo n emhoyn va
METPpLacB0oUV KOl VO  OVTIHETWILOTOUV TO OCUUMTIWHOTO TNG VOOOU HE TNV
akoAouBnon dapUaKeUTIKAG aywyng, n omoia dtadépel avaloya Ue TO 0TASLO TNG
vOOOU Kal amd ATOUO OE ATOMO. XTI OMAdEC PapUAKwWY TIOU XPNOLUOToLoUVTaL
neplAappavovtal ol avootoAei¢ tn¢ povoapwvoofelwddaong B (MAO-B), ot COMT
avaoToAelg, n apaviadivn, KaBwG Kal Ta VTOTIAULVEPYLKA KOL TA OVTLXOALVEPYLKA
dappaka [76]. AkoAouBel cUvtoun avadAuon tng Kabe katnyopiag [76-79].

e AvaotoAei¢ t™ng povoauwoofeldbaong B (MAO-B): e auti tnv Katnyopia
avkouv n oeleyAivn kal n paocayhivn. H oeleyllivn Spa avaotéAAovtag To
évlupo TO omolo KAaTaoTEAAEL TNV viomapivn otov eykédalo. Mmopel va
xopnynBel pévn t¢ N o€ CUVOUACUO LE TNV VIOTIAULVN.

e COMT avaotoAeic: H katexoA-O-pebulotpavodepacn (COMT) eival éva €éviupo
Tou peTaAAAdoosl TN AcBovtoma kot tn viomapivn. H avaotoArnp tng COMT
nieplopilel Tov petaBoAlopo tng AeBovioma pe amotéAecpa va Slaoxlosl Tov
opotoeykedpaAlkd ¢paypuo. Ot COMT avaotoAeic yw va Spacouv opbBa
xopnyouvtat oe cuvduaopd pe tn Agfovidma Kal xpnoldomolouvial yla thv
OVTIHETWIILION TwV avidpacswyv e€acBévnong. toug avootolei thg COMT
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avAKouv n ToAkamovn (mou 6ev edappoletal cuxva Adyw Umapéng Kwduvou
TOELKOTNTOG) KOLL N EVIAKATIOV.

e Apavrtadivn: H apavtadivn €xel amodeiBel ot cupPfdlel otn PeAtiwon twv
OUUTTTWHATWY TNG VOooU, KaBwg avtlpuetwrilel tn duokivnoia kot BeATIWVEL Tn
S1aBeon Tou aobevolg.

o Nrtomapwepylkd ¢pappaka: H AeBoviona amoTEAECE TNV TPWTN EMAVOOTATIKN
avakaAun ywa tnv Bepaneia tng vooou Parkinson tn Sekaetia tou 1960 kot
Bewpeital To MO AMOTEAECUATIKO GAPHOKO YLa TN VOGO QUTH OKOMO KAl ONUEPQL.
H AeBovtomna eivat to mpodpouo apwvoll tng vromapivng. H AeBoviomna, €xel tn
Suvatdétnta va Slamepvasl Tov alpatoeykepoAlkd dpayud kal va Gptacel otov
eykédalo, OOV Kal UETATPETETOL OE VTomapivn and tn vrona-6ekapBofuldon
Tiplv  €o€pBel otov eykédalo, adrvovrag tn VIomapivn oto KUKAOGDOPLKO
oUOTNUA, UE ATIOTEAECUO VA TIPOKAAEL €vTovn vauTia Kol TACN ylo EUETO OTOV
aoBevry. AUt n TapevEPYELD UMOPEL va PELwBOel pe tnv mapdAAnAn xopryynon
kapBvtomnac, n onoia avaotéAAeL Tn Spdon TG viona-6ekapBofuldonc.

e AvtyoAwvepywka ¢appaka: To avtiyoAlvepylka eival n moAaldtepn kKatnyoplia
dapuakwv Tou xpnaotuornolouvtal yla tn Beparmeia tng vooou. Xpnolomnolouvtay
TPV TNV avakaAuPn tng AeBoviomag Kol xopnyouviav TPWTAPXIKA ylo TNV
OVTIUETWIILON TOU TPOUOU Kal tnG Ouokapiag. Ta mo ouvnBlopéva
ouvtayoypadoUpeva Gapuaka TnG Katnyoplag autng sivat n tpte€udaviduin
kat n Bevlotporivn. Exouv nrmiotepn Spacn Kal yU' auto To AOYO CUVLOTATOL OF
TIEPUTTWOELG HE eAadpEG ekdnAwoelg. H Spdong toug Bewpeltal OTL cuvioTtatal
OTNV  KATAOTOAN TNG KEVIPLKAG XOALVEPYIKAG  UTtEPSPAOCTNPLOTNTAG WG
anotéAeopa tnG EAAeWPnG vromapivng.

2.3 ZKOTOG Kal EMLUEPOUC oTOXOL PucLKoOEpaTtELaG KaL
dpovrtidag uyeiog oTou¢ NALKLWUEVOUG

H Naykoopia Zuvopoomnovdia QuaoikoBeparneiag (World Confederation of Physical
Therapy, WCPT) opileL ™ ¢PuokoBepaneia w¢ «éva emayyeApa uyeiag mou ot
UTINPECLEG TOou Ttapéxovtal and GuoloBepameUTEG 0 AToMa Kal TANBUOUOUG HE
OKOTIO TNV avamtuén, dlotnpnon Kol omoKataotacn TG HEYLOTNG KLVNTLKAG Kol
AETOUPYLKAG kavoTnTag Kad' OAn tn Sidapkela tng (wng. Ol UTNPECLEC QUTEC
TIAPEXOVTOL OE TIEPUTTWOELC TIOU N Kivnon Kal n Aetoupykotnta amethovvtal anod
ynpovon, TPOUMATIONO, TOvo, aoBéveleg, Siatapaxeg, n/kat mepBarloviikolg
TIAPAYOVTEG KAl LECA IO TNV KATavonaon OTL N AelToupyLkn Kivnon gival Kevtplki o€
0UTO TIou onpaivel va gioatl vyw¢» [80]. Ta otadia mou akoAouBouvtal oo Toug
duokoBepameuteég Katd T Slapkela TG Puoikobepamneiag sival ta akoAouba:
ApPXLKA, T(PAYUOTOTOLEITOL ol OAOKANPpWHEVN afloAdynon tou aoBevoug, Emelta
EKTLLWVTOL TA EUpAHATA TNG afloAdynong wote va MpoPouv og KAWLIKEG KpLlOELG Kal
oxeSlaopo napeUPACEWY OXETIKA UE TOV KABe aoBevry. AkoAouBel n epappoyr tou
TipOoypPApHaTOS PuoloBepaneuTikig mapepBaocnc/Bepanceiog Kal ekmaibsuong tou
aoBevolg, mavta HE TN ouykatdBeor) tou. EmMelta amd auto, YIVETAL €K VEOU
afloAOYyNON TWV OMOTEAECUATWYV TWV TOPEUPBACEWV Kol TwvV BOegpamelwyv Tou
epapudéodnKav, WOTE vo YlVOUV OUCTACELG Yl aUTOSLOXElpLOn OTO MEAAOV. Av
xpelaotel, oL PpuokoBepameuteég InTdve TN ouvepyooia GAAWV EMOYYEALATIWV
vyelag, wote va emtevyBel to kaAutepo duvato anotéleoua [80].
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Q¢ npog To polo tng puoikoBepaneiag oe NAklwpéva atopa, n WCPT Steukplvilel
OTL N YVWON KoL N UMEeLpia TwV puUCIKOBepATEUTWY, TIPEMEL VAL XPNOLUOTOLELTAL £TOL
WOTE VA TIOPAEEL EYKALPEG KOL CUVTOVIOMEVEG UTINPEGCLEC, CUUTIEPIAAUPBOAVOUEVNC TNG
npoAnyng, tng Bepaneiag/mapéufaong Kal TG AMOKATACTACNG, UE TPOMO TOU va
TIG KaBlotd SlaBEoiueg Kal MPOooPBACLUEG 0 NALKIWUEVA ATOUA TIOU AVTIUETWT{ouV
1 KWOUVELUOULV va BLCOUV TTEPLOPLOUOUG OTNV LKAVOTNTA TOUG VA AELTOUPYOUV KaTA
Tov B€ATioTo Suvato tpomo [81].

Ta onuoavtikotepa mnpoPAnuata amd Ta omoila UModEPOUV OL TEPLOCOTEPOL
NALKWUEVOL €lval n mtwon aAAd kat n aduvopia eKTEAEONC KIWVAOCEWV. XTIG
OUYKEKPLUEVEG TIEPUTTWOELG Xpelaletal n  Ponbewa g ¢GUCLOBEPATEVTIKNAG
anokataotaong. Me aMa Adyla, n ducloBepameuTIkr) TPOCEyyLlon O0To BERa Twv
NAKLWPEVWY EXEL 0TOXO TN BeAtiwon tou PBlotikol emumédou Toug, TN Uelwon Twv
MTWOoewv, KaBwg kot tn PBeAtiwon twv kabnuepwvwv toug dpaoctnplotitwy. Ta
TIAPOIAVW YLvVoVTaLl TPAyUaTIKOTNTA PE TN BonBela tng doknong, mou ¢gaivetal va
EXEL BETIKA ATIOTEAECUOTO OTNV QAVILLETWTILON TWV TIPOBANUATWY TWV NALKIWHUEVWV.
Y€ QUTO To onueio epdavilovral ta opEAN TnG PpucloBeparneiog, S1oTL Bonba TOUC
NALKLWPEVOUG UE TNV €évtagn TOuG O TPOYPAUUOTA QTIOKATAOTOONG TIOU
nepAappavouv [80]:

e EvSuvauwon 6AwV TwV LUWV TOU CWHATOC, LOLAITEPA TWV KATW AKPWV.

e BeAtiwon tng otatikng aAAA Kal TG SUVAULKNC LOOPPOTILOG TOUG.

e Meiwon tou movou mou alcBdvovtal Ta ATOUA TTOU TIACYOoUV amd KArmola
aobévela.

e AUENON TWV AELTOUPYLIKWV SpACTNPLOTHTWY TOUG.

e BeAtiwon TN KWVNTKOTNTAG.

OAa Ta mapandvw £X0UV WG AMWTEPO OKOTIO TN Slatrpnon tng autosEunnpETnong
KAl TNG aveéaptnoilag Twv NAKIWHEVWY ATOUWY, TIOU €lval Kal To {NTOULEVO aro
OAoug pag katd tn didpketa tnG Lwng pag. Ev katakAeid, va onpewwBetl mwg ta 6mAa
KOl oL YWWOEeLS Twv ducloBepamneutwy anoteAouv xnpa Bonbeiag, oxL povo yla ta
atopa tn¢ TPLTtNG NAKiaG, aAAA Kal yLa TLG OLKOYEVELEC TouG [80].

2.3.1 KaBoplopéveg dradikaoiec ppovtidag pucikoOeparmneiog
OE€ TIAYKOOMLO Kol €BVIKO emimedo

MNa va emiteuxBouv oL otoxol TNG puaikoBepameiag, OnMwe autol mepleypddnkav o3
nponyoUuevo  Kedpahalo, oL PuolkoBepameutéc  xpnolpomolovv  Sladopeg
apeUPACEL; 0TOUC 0OBEVEIG TOUG, OTIWG DEPATIEUTIKEG OLOKNOELG, ELOLKEG TEXVIKEC
Kwvntomoinong, Aeltoupylky ekmaibevon otnv auto-dpovtida kal Saxeiplon,
npotaon, edapuoyn Kol €Aav Kplvetal amapaitnto, KATOOKEUR KATAAANAwvV
ouokevwv koL  efomAlopol  (BonBntikoU, TpocapuooTikoU,  opBoTikou,
TIPOOTATEUTLKOU, UTIOOTNPLKTIKOU Kal TIPOOoOEeTIKOU), NAEKTPOOEPATIEVTIKA MEOQ,
dUOLKOUC TTAPAYOVTEC KOL UNXAVIKA pHéoa. TENOC, Tapéxouv odnyleg otoug acBeveig
yla tn ouvéxwon tng Oepameiag amd pépoug Toug peE auto-Slaxeiplon [80]. Ou
Sdabikaoieg dpovtidbag PuowkoBepaneiag pmopel emiong va otoxelouv otnv
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NMPOANYN Twv cwpatikwy BAaBwy, TNG avamnelog KAl ToOU TPOUHATIOMOoU, KaBwE Kal
TOPAYOVTIWY TOU 08nyoUV O€ TEPLOPLOMOUG TNG SpaocTnplotnTtaog Kol TNG
OUUUETOXNG, oUMMEPAapBavopEVNG TNG TpowBnaong Kat tng dlatnpnong Tng vyeiag,
NG moloTNTaG WG, TNG AELTOUPYIKOTNTAG KOl TNG GUOLKAG KOTAOTAONG O OAEG TLG
nAkieg kat mAnBuopoug [80]. AkoAouBel avaluon twv Sladikaclwv dpovtidag
duaoikoBeparmeiag yla TG 3 KUPLOTEPEG VEUPOAOYIKEG OO OELG.

Avola

YNAPXOUV OPKETEG UEAETEC TIOU UTtootnpilouv, pe Aemtouepeic meplypadeg, OTL n
owpatiky doknon PBonBast otn MPOANYN TNG AETOUPYIKNG EKMTWONG TOU
eykedalou, mou eival puaolkd emakoAovBo NG ynpovong Tou opyaviopou [82-85].
Ot Colcombe et al. (2003) [82] og £€peuva Toug, SlamioTwaoav Mwg N agpofla aoknon
uropet va BonBnoet otnv mpoAndn tng HIA, pewwvovtag TNV Kataotpodr) Tou
eykedpaAlkol LOTOU. Zuxvad n avola ouvodeleTal amod HElwon TNG WKOVOTNTOG
Badiopatog kat epdavion KNTKWV TPoPAnudtwy [86]. MNa TNV AVILLETWTILON TWV
KWVNTIKWV TIPOBANUATWY, apxka yivetat afloAdynon Ttou TpoPANUATOG HEOW
HETPAOEWV. ZuvnBwe ol acBeveic pe omolacdnmote popdPrg dvola mapouclalouvv
HETPLA WG LPNAN aflomioTia otnv kavotnta Badiopatog [87-89]. H petapfAntotnta
oto BrAua anoteAel deiktn yla tn otabepotnta Tou Badiopatog Kal Tn HEiwon Tou
KwwéUvou twv mtwoewv [90] kat €xel ouvdebel dpeoca pe Tov KivOuvo yla MTWon
oToUG NALKIwHEVOUG [91]. Emiong, kAmoleg GOpPEG OVTAVOKAG TO ETMESO YWWOTLKAG
Aettoupyiag Ttoug [92-93]. H evBdppuvon TwvV OTOMWV HME dAvold OTO va
TIPAYUATOTOLOUV UIKPOUC KaBnuepvoug mepimatoug BonbAel otnv QVILMETWTLON
™G Helwong g kavotntag Badiopartog [94]. Ta xapakinplotikd tou Badiopatog
Sladpépouv and avBpwmno oe dvBpwro Kol €apTwVTOL AUECH ATO TOV TUTO TNG
avolag mou €xeL. Na autd 1o Adyo, sival amapaitntn n Snuoupyia MPoypPAUUATWY
duowoBeparmeiag yla tov kaBe pepovwuévo Tumo avolag [95]. Ol Yoon et al. (2018)
[96] oe €peuva toug, evtomioav OTL OL AOKAOELS avtiotaong (resistance exercise
training) elval anoteAeopatikég otn BeAtiwon tng vontikAg Asttoupyiag, kot GuoLkad
¢ UOLKAG KaTAoTaong, o€ NAKIWHUEVOUG HE YVWOTIKA aduvauia. Ymép tng
evepyetlkng emibpaong tng GUOLKAG AoKNoNG O NAKKIWHUEVA ATOMO HE Avola
Taooovtal kat ot Pitkdnen et al. (2019) [97] otn oxetikn €peuva toud. Ot Zhu et al.
(2018) [98] epevvnoav Ta amoteAéopata OV £ixe pLo eWOIKA oxeSlaopuévn agpofia
xopoypaodia oe acBeveic pe HIA. Bprikav otL auti n popdn acknong BeATLWVEL TN
YVWOTLKN AELlToupyia, l0IKA TNV enelcodlakn Uvnn Kal tTnv taxutnta eneepyaciag,
o€ aoBeveig pe HIA. Ot Lin et al. (2009) [99] emBefaiwoav 6tL 0 BeAOVIOUOG EXEL TN
duvatotnta va Katanpalvel KoL Vol LELWOEL TNV TOpa)r O ATOUA HE avola. MoAAd
uTtooxOpEevVo otn Bewpia Atav to Tai Chi ywa tn BeAtiwon TG YVWOTLKAC LKAVOTNTOG
og atopa pe HIA, teAikd Opwg Sev gixe Ta avapevopeva anoteAéopata [100].

Noooc¢ tou Parkinson

Ta amoteAéopata tng NP mepllappfavouv peiwon tng Asttoupyioag tng Badiong,
oaotabsla B€ong, emBpaduvon tnc ouAiag, SlatapaxéC otnV KATtAmoon, Kabwg
eMmiong Kal yvwoTtikn e€aocBévion [101,102]. Onwc avadepbnke oe mMponyoupEVo
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kedpalalo, dev umdpxel Oeparmela yla autrh tThv acBevela Kol Ta GAPUAKEUTIKA
OKEUAOUOTO TIOU UTTAPXOUV yla TN MEIWON TWV AMOTEAECUATWY TNG, eV lval TOCO
Spaotikd 600 Ba mepipeve Kavelg. O LOVOC AMOTEAEGUATIKOC TPOTIOG AVILUETWTILONG
TWV Tapandvw OUCAEITOUPYLWY Kal Slatapoxwv eival péow tng avénong tng
duoknNe Asttoupyiag Kal TG KAAUTEPEUONG TNG ToOTNTOG {WNAG Twv aoBevwy
[101,102], onwg beixvouv ta ohoéva kol oaufavopeva oe aplOpo otolxeior amo
€peuveg [103]. Meléteg €xouv OSeilel OTL n €viovn CWMATIKA GOKNON UMopel va
TMPOAABeL TNV gudavion g vooou, pelwvovtag 1 Kal ealeidovtag tov Kivouvo
eudavionc, Kabwg emionc Kal va PETPLACEL TNV Topeia €EEAENG tng [104-106]. OL
duowkoBeparmnevuTikég mapepPaocelg kal Stadikaoieg ppovtidag pmopet va mpofolv
OKPWG EUEPYETIKEC Yyl ToUug aoBeveic pe NP. Autég ol Sladilkaoieg Ba mpémel va
neplAappavouv éva €upl ¢GACUA TIPOOEYYIOEWVY, UE ETKEVIPO TN OTACH TOU
OWHATOG, TN Asltoupyla Twv Avw GKPWV, TNV Lwoppormia kal to Badlopa oe
ouvOUAOUO LLE TN XPrION YVWOTLKWY OTPOTNYIKWYV KIvnong Kol AOKNoNG TIPOKELUEVOU
va dlatnpriocouv Kot va BeATlwoouv TV molotnta tn¢ {wng toug [107,108]. Ot Kwok
et al. (2019) [109] peAétnoav tnv amoteAeocpatikotnta tng mindfulness yoga oe
oX€0N HE TIG AoKNOELS SlaTAoewyV Kal avtiotaong o acBeveic pe NP. KatéAn&av oto
OUUMEPOOUA OTL N yoga lval e€l00U OMOTEAECUATIKI UE TIC ACKAOELG SLATACEWV Kal
avtiotaong. OL Raccagni et al. (2019) [110] upeA€TnoOv TO QVTIKTUTIO TNG
duowoBeparneiag otn BeAtiwon TG KWNTIKNG Asttoupylag oe aoBeveic pe NP. OL
Sladikaoieg mou xpnolponolnOnkav Atav acknoelg duvaung, eveltfiag, otaonc Kot
LOOPPOTILAC, TIEPTIATN O KOLL EKTIAISEVUON CUVTOVIOUOU, O.OKNOELG TNV KoUVLA, SUTAEG
EPYQOLEC KaL avappixnon okalomatiwyv. ANMoSelXTNKE OTL KATOTLV €PAPHOYNC OAWV
TWV mapanavw mnapeppfacswy, n Badion twv acBevwv BeAtiwbdnke awcOnta. Ot
Follet et al. (2010) [111] xpnotpomoinoav duo Stadopetikéc pebddoug SlEyepong
ToU eykedAAou yla va emitixouV BeATiwon TLG KVNTIKAG Asttoupyiag o aoBeveig pe
NP. Mapatipnoav tnv ibla BeAtiwon kat pe Tt Suo pebodoug. OL Barboza et al.
(2019), peletwvrtag TG emdpdoel NG duokoBepameiag Kal TNG YVWOTIKAG
eknaibevong otoug aoBeveic pe NP, katéAnfav oto cuumépacupa OTL Kat oL duo
puEBodoL, eite Eexwplotd n kaBe pia, eite oe ouvbuaoud, €xouv Betiky emibpaon
otou¢ aobBeveic otnv €kPaon tnG acBévelag. AAAEC OMOTEAECUOTIKEG HEBOSOL
duowoBeparneiag yia tn BeAtiwon tou Badiopartog eival n eknaidbevon Badiong pe
poumotiky PBonBela (robotic-assisted gait training) [113-115], n Bepaneia e
Sdovnoelg (vibration therapy) [116] kat n Sléyepon tou vwrtiaiou puehou (spinal cord
stimulation) [117].

Mépa amd TG PUOLKEC OOKNOELG TIOU olyoupa cupPdlouv otn PeAtiwon TNng
YVWOTIKAG Acttoupyiag, €ywav Tipoomabele Kol HE AAAEG  EVOAANAKTLKEG
dpaotnplotnteg yla va epeuvnBel av pmopouv va emiteuxBouv moapopoLd
anoteAEéopata, OTwG 0 Xopog (eW6kad to tavyko) [118,119], to Tai Chi [120] kat To
Qigong [121]. Ot Rawson et al. (2019) [122] cuvékplvayv TG embpaocelg otn Badlon
amo TI( ACKNOEL TAVw o Stadpopo (treadmill), TiIc aoknoelg SlaTACEWY Kal TOU
OpYEVTIVIKOU TAvyKo ot aoBeveic pe NP. e avtiBeon pe TNV apyikr €pEUVNTIKA
umoBeon, Lovo oL aoknoelg otov dladpopo BeAtiwoav tn Badlon MPoOC Ta EUNPOG,
evw n PBadion mpoc ta miow BeAtiwOnke Kot amd tov Stadpopo oA Kol amod TIG
00KNOoELG Statdoswyv. To tavyko Sev pavnke va wPEAnos kamou toug acbeveic. OL
Poier et al. (2019) [123], kaBw¢ peAeTov oAV TIG EMIESPACELS TOU QAPYEVTIVIKOU TAVYKO
kat Tou Tai Chi otnv mowdtnta t™ng {wn¢ Twv acbevwv pe NP, dev Bprkav Kamola
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BTk} cuoyétion. AvtiBeta, To TAvyko pAvnKe va emdpd apvnTIKA, OWE ylati ot
nipoodokiec Twv acBevwy ATtav VPNAEG, EVW TO ATTOTEAECUOTO ATOV AVUTIAPKTA 1} KN
eudavr). To Tai Chi dev elxe kamowa emnidpacn. MNopopolo AMOTEAECHATA YO TO
TAVYKO €lXe KoL N HeAETN Twv Duncan & Earhart (2012) [119].

Eykepalika emeioodia

H attia mpokAnong evog eykedaAikol emelcodiou eival n advikn Statapaxn tng
QLUATWONG Tou €YKEDAAOU yLa KATIOO AGYo. AUTO €XEL WG OUVENELX TN Slatapoxn
TWV CWHOTLKWY KOL VONTIKWY AELTOUPYLWYV TIOU €A€yxovtal amd Tnv TEPLOX TOU
eykedalou mou uméotn tn BAABN [124]. Edv 1o eykedaliko emelcodlo cupPel otnv
oplotepn MAeupd tou eykedpaiou, n Sefld MAsUpA TOU owpatog Ba emnpeaotel,
TIaPAyovTaC LEPLKA 1} OAa Tt akOAouBa: mapaAuon otn Se€Ld MAEUPA TOU CWHOTOC,
npoPAnuata opAiag, apyod Kol TIPOOEKTIKO OTUA CUUMEPLPOPAC, ATIWAELD UVAUNG.
Edv 1o eykedalikd enelocoblo oupPel otn de€la mAeupd Tou eykeddlou, n apLoTepPn
TAEUPA TOU oWwHATOC Ba emnpeaoctel, mapayovtag HEPLKA 1 OAa Ta akOAouBa:
TIAPAAUCN OTNV OPLOTEPN TIAEUPA TOU OWHATOG, TpoPAnpata épacnc, ypryopo Kat
EPEUVNTIKO OTUA cupmepldpopdc, anwAela pvAunc. Otav to eykedaAlkd emelcodlo
oupPBel oto otéAexoc TOU eykepdAou, avaloya e TN oofapotnTa  TOU
TPAUHOTIOHOU, UMOpPEl va emnpedoel Kal TI¢ SU0 MAEUPEG TOU CWHATOC KoL UMOpPEL
va adroel KAmolov o «KAELWOWHEVN» Katdotaon. Otav epdaviletal pla Kataotaon
KAeldwpatog, o acBevn¢ yevika Sev pumopel va PIAAOEL i} va ETILTUXEL OTOLASATIOTE
Kivnon katw amo 1o Aao [124]. OL KUplOTEPEG EVOTNTEG QMOKATAOTAONG UE TN
xprion ¢uoikoBepaneuTtikig dpovtidag eival ol akdAouBeg [124,125]:

e Kwntkn alomoinon twv nmpwtwv epdouddwv mpv eykataoctabouv duokappieg
KOl MUIKEC CUPPLKVWOELG, Yla TApAdElyUa UE OWOTEG B€oelg otnv TAnyeioa
TIAEUPA KAl SLOPKAG CUVEPYAOLA LE TNV LYLA TIAEUPA.

e Emaveknaidbevon oe Wdlaitepeg Asttoupyieg mou €xaoce Adyw Tou emelcodiou, yla
napadelypa tnv optAia.

e EkpAONnon VEWV TEXVIKWV KIVNTIKOTNTOG, OTIWE TO VO VIUVETAL UE TO €va XEPL.

o Edapuoyn mpoypapudtwy KivnoloBeparmeiag ava TakTd Xpovika Slaotipata.

e Amnoktnon véwv eviladepoviwy He anodoxr kal oxL anoppun Tou EaUToU ToU.

e [pocoapuoyn otn véa KVNTIKA Katdotaon, Le Slapkr dpovtida yla BeAtiwon,.

e Emdavodog otnv epyaocia tou, €av eival gpyalopevog, adol TPOoAPUOCTOUV OL
ouvOnkeg ota kawvolupyla Sedopéva.

H ouxvotepn TEXVIKN) QMOKATAOTOONG TNG KWWNTIKAG A£ltoupyiag HeTd amod éva
EYKEDAALKO €TELCOSLO €lval Ol AOKAOELS ATTOKOTAOTAONG LE TNV UTIOOTNPLEN TOU
owpatikol Bapoug¢ mavw oe Swadpopo (Body-weight-supported treadmill
rehabilitation). Ot Duncan et al. (2011) [126] peAétnoav tnv enidpaocn NG
npoavadepbeioag pebodou amokaraoctaong oe acOeveilc pe eykedallko enelcodlo.
To anoteAéopata €8el€av OTL N CUYKEKPLUEVN LEB0SOG elval e€locou amoteAeopaTIKA
HE TIC TOPAOOOLOKEC TIPAKTIKEC PuolkoBepameiag. AkoAouBel n TeEXVIKA TNG
eknaibevonc PBadiong pe poumotik) Ponbela (robotic-assisted gait training). O
Bergmann et al. (2017) [127] e€€tacav TNV QMOTEAECUATIKOTATA AUTHC TS LeBodou,
gelte povn 1tng, elte oe ouvbuaopd WE TN XPNON TeEXVOAoylag ELKOVLKAG
npaypatikotntag (virtual reality). H opdda twv acBevwv mou xpnoLlonoinoav tThv
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TEXVOAOYlOl ELKOVIKNG TIPAYMOTIKOTNTAC £6woav KAAUTEPA OMOTEAECHATA OTNV
Aaoknon, Kabwg lyav HeyaAUTEPO KIVNTPO CUUHETOXNG Kol KAAUTEPN amodoxn tng
pHeEBOSOU. H xprion twv poumot wg Ponbesla ylvetal Kal yla GAAEG TIEPLOXEC TOU
OWMOTOG TIOU €X0uV TTANYEL oo to eykedallkod enelcodLlo, 6nweg o wuog [128] kat ta
avw akpa [129].

H nAektpobléyepon o€ ouVOUAOUO HE OLOKAOEL KATATIOONG QUMOSELXTNKE ATIO TOUG
Sproson et al. (2018) [130] OtL €xel OeTIKA ATMOTEAECUATA OTNV QTTOKATAOTACHN TNG
Aewtoupylag NG KATAnoong o aobeveic MoOu £xoUV UTIOOTEL EYKEDAALKO EMELTOSL0.
Muat dAAn pEB0SOG mou €xel Swoel KOAA OTMOTEAECUOTA OTNV OVTLUETWIILON TWV
QMOTEAEOUATWY TOU eyKedaAlkoU emelcodiov sival n Bepaneia pe kabpédteg. OL
Yavuzer et al. (2008) [131] Bpnkav OtL n &v Aoyw MEBOSOG €xel KaAUTeEpQ
QTOTEAECHATA OTNV AVTLLETWIILON TNG OVATINPLOC TOU XEPLOU UETA OO gyKEPAALKO
ENMEL006l0 og oxéon e oupPatikég puebodoug puoikoBepaneiag. Ot Thieme et al.
(2013) [132] napatpnoav BEATIWON OTNV OMTIKOXWPLKI LKOVOTNTA TWV acOevVwV.
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3 IKOTIOG KOl EPEVUVNTLKA EPWTHHOTA HEAETNG

JKOTIOG TNG TapoUoas avaokOmnong e€lvol vo KAVEL Mo OALKH TIOAUTIAEUpPN
anotipnon tng puoikoBepamneiag oToug NAKIWUEVOUC UE VEUPOAOYLKEG taBnoelg. H
HEAETN oTOXEVEL oTnV Teplypadr tou peyEBoug kal Tou Tpodil Tou mpoPAnuatog,
NV napabeon TNG UGLOTAUEVNG YVWONC avadopLKA LLE TOUG OTOXOUG, TIG Stadikaoieg
Kal pebodoug NG PuokoBepameiag kol otnv avadelfn Twv EEATOUIKEUUEVWV
MPOTUTIWYV SLadIKACLWY, NAEKTPOVIKWY EPYAAELWV UYELAG KAl cuvadwy TEXVOAOYLWV
aXUNG. TéEAoG, Ba B€oel TIC OKEWELG yla TO TIOU BPLOKOUAOTE OTNV TEPLMTWAON TNG
EANGS0G aAAd KoL TTou 086€V0UE OTO LEAAOV.

JUYKEKPLUEVA, TOL EPEUVNTIKA EPWTHMOTA OTO OTmoia Ba EMIXELPHOEL VA AIMAVTHOEL
elval ta akolouvba:

a) Moleg eival oL KUPLEC KAl TIO OELOTILOTEG ECUTOULKEUEVEG TIPOTUTIOTOLNUEVEG
Sladikaoieg puoloBeparmelog 0TouG NAKLWUEVOUCG;

B) Mota eival Ta mpoTUTIA NAEKTPOVIKA €pyaleia NAEKTPOVLIKAG UYELOG Kal cuvadeig
TeEXVOAoyleg alxung (state-of-the-art ehealth tools) yia tnv mapakoAouBnon Twv
ekBaocswv ¢ puoikoBepameiag 0TOUC NALKIWHEVOUG LE VEUPOAOYIKEC TTAONOELC;
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4 Me0Bodoloyia

4.1 IXeSLOOMOC LEAETNG

H mapovoa ouotnuatiki oavackomnon tng PBipAloypadiag akoloubnoe Ttoug
BaoLKOTEPOUG KAVOVEG TWV CUOTNUATIKWY PLPAloypadlkwy OVACKOTHOEWVY Kol
OUYKEKPLUEVA TNG KateuBuvinpleg obnyieg tng PRISMA for systematic reviews
(http://www.prismastatement.org/). Eixe Stdpkela 4 puiveg (amo tn ouyypadr Tou
TIPWTOKOAAOU £wG tn Sle€aywyr) AMOTEAECUATWY KaL TNV EPUNVELD TOUC), e TtEPLoSO
avalntnong ano t 1 Anphiov 2021 éw¢ 15 Maiou 2021.

4.2 Itpatnywn avalntnong BiBAoypadiog

H avalntnon £€ywe oe 800 emotnuovikég BLBAloypadikeég Baoelg Sedopévwy (tnv
PubMed kat tnv Cochrane Library), evw mapdAAnAa €ylwve xprnion Kat tng Google
Scholar w¢ tpltn mnyn mAnpodopiag. H avalitnon kal n opyavwon Tng
BBAloypadiag gyve péow Twv 0dnywwv tng PRISMA. Kata tnv avalntnon tédnkav
OPLOMEVA KPLTNPLO ELOAYWYNE KAl AMOKAELOHOU KaBwg Kal £vag KOpUOg alyopiBuou
mou kateVBuve tn dtadikaoia. Autd neplypddovrtat akoAouBwg.

4.2.1 KputiipLa eLoaywyng Kot amokKAELGHOU

TNV KUplwg peAéTn, oupmeplteAndOnoav PeAETEG TOU €Xxouv ypadTel otnv eAANVLIKA
1 TV ayyAlkn yA\wooa, pe mAnpn npocfacn oto apbpo, mou €xouv dnpooteuBel Tnv
TeAevtala elkooaetia Kal apBpo Ta Omola TPOKUTITOUV OO TIPWTOYEVEIG UEAETEC.
TEOnKkav Kal OPLOMEVO KPLTPLOL QTTOKAELOMOU Ta omoia cupmepleAdpfavav ta
okOAouBa: apBpa aAOYyAwooa (eKTOC amo €AANVIKA 1 OyyAlk yAwooa),
ONUOCLEUHEVA TIPO ELKOCOETIOC KAl AAAEG CUOTNUATIKEG KL ATTAEC OVOLOKOTII OELG.

4.2.2 AAyop1Opoc avaltnong Kot AEEELC KAELSLA

Katd 1tnv avalitnon edpoppocdnke €vag PaoclkdG Koppog aAyopiBuou
xpnowlomowwvtag Ttnv Boolean algebra, pe otdxo TNV amdvinon Twv
npoavadepBEVTWY EPELVNTIKWVY EPWTNUATWV.

AAyopiBuog: (Physiotherapy or physiotherapy treatment or physical therapy) and
(neurological disorders or neurological patient) and (principles or goals or standard
processes or personalized processes or e-health tools or tools or instruments)
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EmunpdoBeta, €ylve xprnon twv akoAouBwv Aé€ewv kal ekppdoewv KAeWSlwy ota
EANVIKA KOl oTa ayyALKA:

- ¢uowkoBeparmeia, veupoloykég maBbnoelg, emdnuioAloyia, emutoAaouoG,
enintwon, opxég otoxol-kaboplopéveg OSladikaoieg duowkoBeparmneiag,
€EATOUIKEVEVEG SLASIKACLEG, NAEKTPOVLKA EpYOAEL K.QL.

- (Physiotherapy, neurological disorders, epidemiology, prevalence, incidence,
principles, goals-standard processes-personalized processes, e-health tools
etc.).

Aoyw auv€nuévou aplBuol BipAoypadikwy gupnuatwy, mAEXONKAV OpLOUEVA
VEUPOAOYLKA VOOHOTA TIou BewpolvTal cuXVOTEPA 0TO MANBUOUO, cUUPWVA HE TO
BewpnTkO TUAMO TNG €pyaciag, Kol OTa omoio €0TiACOV TA ANMOTEAECUATA TNG
epyaoioag. Auta eival ta akoAouBa: vooog tou Parkinson (Parkinson’s disease),
Sduotovia (dystonia), tdlomaBéc tpépoulo (idiopathic tremor), eykepaAika emelcodia
(stroke), (Ayyog (vertigo), avola (dementia), moAuveupondBela (polyneuropathy),
okAnpuvon koatad mAakag (multiple sclerosis), emAnyia (epilepsy), puomaBeleg
(myopathies) kal puacBevika cuvdpopa (myasthenic syndromes).

4.3 Awadkaoia molotikig afloAoynong kat e§0puéng
OLTIIOTEAECUATWV

‘Evag KUPLOG epeuvnTng dlekmepaiwaoe TG avalnTtroelg Kal afloAOynos TOLOTIKA T
apBpa wote va cupunepAndBoUV Ta OXeTIKA otn peAETn. Baoel autwv die€nxbnoav
TO ONMOTEAECHATA TNG HEAETNG T Omolo cuvtaxbnkov umo v popdr TLVAKWV.
ErunpooBeta, n Stadkaoia kat oL aplBuol e€ayopevwy HEAETWVY TTIPOG cUUTEPIAnYN
oTn UEALTN Kataypadnkav o €va Staypappa pong tng PRISMA kat mapatiBevral
oto Ixnua 1.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only

| Identification of studies via databases

ation

Records identified from:
3 Databases -PubMed,
Cochrane, Scholar-

Records removed before
screening.
Duplicate records removed

'E (n=1251) (n=101)
\J
Records screened by title | Records excluded due to
(n=1130) inclusion-exclusion criteria re-
check and aim of the review
(n=912)
v

Reports screened by abstract
(m=238)

Screening

v

Reports assessed by full text

(n=112)
v
-] L ; .
Studies included in review
i {n =100}

£

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

For more information, visit: hitp-(www prisma-statement org/

IxAua 1: Alaypappa Pong Prisma
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5 AnoteAéopota

Amnd tn ouotnuatiky avackomnon tng PBiBAloypadiac mpoékuPav 1.251 pelfteg,
eAéyxovtag TG Tpelg Baoelg dedbopévwv (PubMed, Cochrane Library kat Google
Scholar). Emetta and €Aeyxo moAlamAwv eyypadwv HETAED TwV TPLWV QUTWV
Baocewv, adatlpednkav 101 apbpa kat kataAnfape oe 1.150 apbpa yla mepaltépw
€\eyxo Baoel titAou, mepiAndPng kot TEAOG, TANPOUC KELUEVOU. Ta OXETIKA apBpa
npog afloAdynon otnv mapovoa peAétn ntav 100 (Mapdaptnua A’, Mivakag 1).

Apxka, ocov adopd OTo £T0¢ €KSOONG TNG EKAOTOTE MEAETNG, TA TMEPLOCOTEPQ
apBpa dnuootevBnkav to 2019 (18). Ev cuvexeia, ano 12 apbpa dnuoctevOnkav To
2018 kot to 2020, 9 to 2015, 7 to 2011, and 5 to 2010, to 2012 kat to 2013, amnod 4 1o
2004, to 2007, to 2014, to 2016 kat to 2021, a6 2 to 2003, to 2008, to 2009 KoL To
2017 kai téAog, 1 to 2006 (Mpadpnua 1). OAa ta ypadnuata mapatiBevral oe
uey€Buvon kat uPnAn avaiuon oto Mapaptnua B'.
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fpadnua 1: uvolo dpBpwv Baoel ETouc dnuoaoieuong

Eotwalovtag ota voonuata, ¢avnke OTL n ouviputtiky mAsloPndia twv apbpwv
adopoucav oto eykepoAlko enelcddlo (v=62), evw akohouBouoe n NP (v=26). H
avolo o€ OAeG TIG TNC HopdEC e€eTAOTNKE OO 4 LEAETEG, EVW OPLOPEVEG eotialav OE
OUYKEKPLUEVEC Hopdec, Omwg: HIA  (v=2), NA (v=1) KoL yYVWOTIKA
aduvapia/svadwtotnta (cognitive frailty) (v=1) (Tpadpnua 2).
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Fpadnpa 2: ZUvoAo dpBpwv BACEL VOGHUOTOG

Onwg ¢aivetal oto Mpadnua 3, HE TO MEPAC TWV €TWV, oL UeAETeg eEetalouv
otaBepad ta eykedalika emeloodla evw avlavetal ohogva to eviladépov yia tn NP,
KaBwg Kot yla aAAa, OTwg N Avola Kot n TToAUVeupomaBeLa

Bar Chart
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‘Eto¢ Snuocicucng
fpadnua 3: Noonuata Bdost £toug Snuoacisuong

Ooov adopd oto oXeSLOOUO TwV PEAETWV TIOU cupmepAndOnkav, o Kupilapxog
TUmog oxeblaocpol ATOV Ol TuXaloTOLNUEVEG KAWLIKEG Ooklwég (Randomized
Controlled Trials) (v=78, upeAéteg eykedalikwv emelcodiwv v=52, peléteg ywa NP
v=22, houta voonpuata v=4). Eniong, BpéOnkav 5 peAéteg mapéupaong (Intervention
Studies) (eykedaAikod enelcodlo v=3, NP v=1, dvoia v=1), 4 peAeteg ePKTOTNTAG
(Feasibility Studies) (NP v=2, eykedaliko emeloodlo v=2), kal and 1 peAétn ava tumno
OXeOLOOMOU, OMWG MEAETN TOPATAPNONG, TIPLV-KAL-ETA  OUYKPLTIK  HEAETN,
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SeUTEPOYEVNG AVAAUCH, TIOLOTLKI) LEAETN XWVEUEVN O€ KALVIKN dopikn K.a. (Fpadnua
4).

Bar Chart
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fpadnua 4: Noonpata avad i60¢ peAétng

5.1 ESOTOMKEUMEVEC  TIPOTUTIOMOLNMEVEG  SLadlkaoleg
duowkoBepaneiag oTOUG NAIKIWHEVOUG KHE VEUPOAOYLKEG
noOnoELg

OL mpotumormnotlnuéveg Sadikaoie¢ ¢uaokoBepameia¢ oTou¢ NAKLWUEVOUC HE
VEUPOAOYIKEG TTABAOELG £XOUV Eva HEYAAO €UPOC LEBOSWV KAl TEXVIKWY, APKETEC EK
Twv omoiwv avadepbnkav kol oto Bewpntikd TUAMOA TNG avaokomnong. Ot
TIEPLOCOTEPEG ATO OUTEG OLETMOVTAL amd ML EEATOMLKEUUEVN TIPOCEYYLON KOl
npooapudlovtal ot olaitepeg avaykeg Tou aoBevoug. ZUpdwva  PE  TIS
TIPWTOYEVELG HEAETEG TTOU CUUTIEPIARPONKav oTtnv avaockomnon, ot Stadlkacieg mou
dAvnke va XpnoLUoToLloUVTaL CUXVOTEPA NTaV oL akOAoUBeg: ekmaidbevon Badlong
Kal Loopporiag (balance and gait training) (v=21 peAéteg), eknaidevon Badiong ue
poumotiky BoriBswa (robot-assisted gait training) (v=14), epyoacioBepamneia Kal
kKAaowky ¢duoikoBeparmeia (occupational therapy and conventional physiotherapy)
(v=11), exnaibevon nmepratiuatog kat Stadpoupou (walking and treadmill training)
(v=9), Bepaneia avw daxkpwv pe poumotikn Ponbela (upper limp robot-assisted
therapy) (v=8), Bepameia pe tn Ponbela nAekTpovikwy TaAlXVISLWV (exergames
therapy) (v=6), Bepaneia pe aepofikr) xopoypadia (aerobic dance therapy) (v=5),
oaoknoelg avtiotaong kat dtatdoswv (stretching and resistance exercises training)
(v=5), exmaibevon mepratiuoto¢ umofonBolpevn amd 1o BAPOC TOU CWHOTOC
(body weight supported walking training) (v=4), Oepameioa pe GUOIKEC
6paotnplotnteg (physical activity and treatment therapy) (v=4), ekmaibevon
duvaung kot woppomiag (strength and balance training) (v=3), Stakpaviakog
NAEKTPLKOC €peBlopdC (transcranial direct current stimulation) (v=3), Bepancia
nAektpodiéyepong (electrical stimulation therapy) (v=3) BeAoviopog (acupressure)
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(v=2), Bepamneia amokatactacng Ppaxiova (arm rehabilitation therapy) (v=2),
YVWOTIKN ekmaidevon (cognitive training) (v=2), Bepaneia pe kabpémnteg (mirror
therapy) (v=2), Bepancio amokatrdotaong wpou umofonBolpevn amd POUMOT
(robot-assisted shoulder rehabilitation therapy) (v=2), Aeltoupylkd¢ nAEKTPLKOG
epeblopdeg  (functional electrical stimulation) (v=2) AoyoBepaneia (speech and
language therapy) (v=2), Tai Chi (v=2), Apyevtivé Tango (v=2) kaL Bepaneia
kaBetomoinong (verticalization treatment) (v=2) (Mivakag 2).

Nivakag 1: Alota pe T Stadikacieg puoikoBepameiog mou eviomiotnkav KOTd TN SLApKELa
TNG CUCTNUATIKAG AVOOKOTNONG

Awadikaoieg puokoBepaneiag (v)

Balance and gait training (21) Speech & language therapy (2)
Robot-assisted gait training (14) Tai Chi (2)

Occupational therapy and physiotherapy | Robot-assisted shoulder  rehabilitation
(112) therapy (2)

Walking and treadmill training (9) Tango Argentino (2)

Upper limp robot-assisted therapy (8) Verticalization treatment (2)

Exergames therapy (6) Functional electrical stimulation (2)

Aerobic dance therapy (5) Ankle Treatment (2)

Stretching & resistance training (5) Memory Intervention (1)

Neurocognitive robot-assisted rehabilitation

Body weight supported walking training (4) (1)

Physical activity and treatment therapy (4) | Obstacle-crossing training (1)

Strength and balance training (3) Retraining function therapy (1)
Transcranial Direct Current Stimulation (3) Robot-assisted arm training (1)
Electrical stimulation therapy (3) Spinal cord stimulation therapy (1)
Acupressure (2) Vibration therapy (1)

Arm rehabilitation therapy (2) Swallow therapy (1)

Cognitive training (2) Transcranial magnetic stimulation (1)
Mirror therapy (2) Continuous theta burst stimulation (1)

AtileL va yivel pla ektevéotepn avadopd Twv duo cUXVOTEPO XPNOLUOTIOLOUUEVWVY
neBodwv ¢uowkobeparmeiac. Ot Taveggia et al. (2016) [133] otnv £peuva ToUC,
xpnotgornoinoav tn uéBodo ekmaidbevong Badiong kal wooppormiag, untofonBoupevn
OO POMTIOT KAl N, YLt TNV QVTIUETWITILON TWV OMOTEAECUATWY O acBeveic pe ofu
€YKEDAALKO €TELOOOL0. APXLIKQ, yLa TNV afloAdynon tn¢ Badlong, xpnoluomnoinocav to
teot Badiong 6 Aemtwv (6-min walk test) [134] kat to teot Badiong 10 Aemtwv (10m
walking test) [135] ywa tnv aloAdynon tng avioxng Kot Tng TaxutnTag avtiotolya.
Emetta, ywa tnv aflohoynon NG LooppPomiag KAl TNG  AELTOUPYLKOTNTAC,
xpnotgorowtnkav ta €€NC TEOT: TO AELTOUPYKO WPETPO ave€aptnoiag (functional
independence measure) ywa tnv aflohoynon tng BorBesla mou amatteital and tTov
aoBevy yla TNV eKTEAECN OPLOPEVWY KABnuepwwv epyactwy, n kKAlpaka Tinetti
[136], n omoila meplAapuPAvel €pWTNACELS yla TN METPNON TWV XAPOKTNPLOTIKWY
Loopportiag kat fadiong kat to epwtnuatoAoylo SF-36 [137] yia tnv a§loAdynon tng
nowdtnTag {wng Twv acBevwv. Adou ol acBeveig xwpiotnkav oe duo ouddeg, n
opdda tng umoPondnong amd pounmot €Aofe A TTOAUTPOTUKN TapEUPaocn
Bepamneiag mou amoteAeital and 60 Aemtd cupPatikig Bepamneiag cupupwva He TNV
npooéyylon Bobath kat 30 Aemtd poumotikng eknaibsuong Badlong oTo POUTOTIKO
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ocuotnua Lokomat. OL aoBeveig ekivnoav tnv mpwtn cuvedpla pe 50% ekdpoptwon
Bapoug kat taxutnta Badiong 0,4 m/s. AuENOELG EMIBOCEWVY ETUTPATINKAV LOVO OTLG
akOAouBeg ouvebpieg. OL aoBeveic umoPAnBnKkav cuvolika oe 12,5 wpeg Beparmeiag
HUE TO POMUMOTIKO cuotnua Lokomat pe mpoypdppata avéavouevng SUoKoAlag Ue
Baon tnv atopkn Asttoupytkn €€€ALEN. OL aoBeveic otnv opada eAEéyxou, EKTOG A0
TNV oAutporikn napéupaon Beparmneiag mou anoteAeital ano 60 AenTd cUUPBATLKAG
Bepamneiag oUpdwva WPe TNV Tpooéyylon Bobath, ékavav ywa 30 Aemta
5pacTNPLOTNTEG TTOU OTOXEVOUV 0T BEATIWON TOU TIEPTATAATOG OE QVTLKATAOTOON
Tou Lokomat (aoknoglg EVOUVAUWONG TWV YOVOTWY, TWV MAEUPLKWY TEPLOTPODWY
Kol amaywywv oxiou, 510pBwaon 6pbLag otdong, AcKNOELG ATTOKATACTAONG).

Ot Salbach et al. (2004) [138] otnv €pguva TOUG yLa TNV evioxuon tng TaxuTNTAC Kot
™¢ andotaong Badiong oe acbeveic pe eykedpaAikod emelcodlo, xpnolgonoinoayv tn
néEBodo efaoknong Padiong kat looppomiag. Katomv Staddpwv eAéyxwv, oL
ooBevelc ywplotnkav oe OSuo opadeg kalt €AaPfav kamoleg¢ TaAPEUPATELS.
JUYKEKPLUEVA, Ol 00Bevelc kKal Twv 6uo opddwv ocuppeteixav oe 18 ouvebpleg
eknaidevong MPooavatoAloHEVEG 0 KaBnkovia, Tou 806nkav Tpell GopeEG TNV
eBéouada ywa €€l efdouddeg oe meplPallov amokatdotaong | voookoueiou. H
MapEUBaon KLVNTIKOTNTAG, EUMVEUCHEVN amod Toug Dean et al. (2000) [139], ntav éva
TUTIOTIOLNUEVO  TIPOYPOUUQ, ETIOTMITEVOEVO ano duoloBepamneuti n
epyacloBepamneuty, and 10 aOKACELC TIOU OXeTlovial HE TO TEPMATNUOL,
oXeSLAOUEVEC VA EVIOXUOUV TA KATW AKPO KOL VO EVIOXUOUV TNV LOOPPOTIiA, TNV
ToxUTNTA KoL TNV amootacn Badiong pe mpoodeutikd tpodmo. H opdada eAéyxou
TIPAYLATOTIOLNOE AEITOUPYLKEG EPYOACIEC YIO TA AVW AKPA, OTIWE XELPLOUOG KAPTWY,
Xpnon TANKTPoAoOylo kat ypadn. Ou epyoaocieg €ywav kabBwg ol aoBevei¢ Atov
KaOnuevol ylwa va elaylotonoljoouv to GopTio ota KATW Aakpa. Emelta £€ylve
oUOTOON OTOUG CUUMETEXOVTEG YLl TN CUVEXLON TWV ACKACEWV AUTWV KAl OTO OTILTL.
EruunmAéov, kataypadnke onotadnmnote GAAn dpaoctnplotnta, Emionun n Atumn, otnv
omola CUMMETELXOV TA ATOUA.

5.2 Npotuna nAektpovika epyaleia (state-of-the-art e-health
tools) pucikoOeparmneiog oToug NALKLWUEVOUG HE VEUPOAOYLKEG
noONoELg

INUOVTIKO Koppatt otn dtadikaoia tng puoikoBepamneiag anoteAovv Ta NAEKTPOVLIKA
gpyalela Tmou ouxvd xpnolwdomoiwovuvtal €lte  ywa TN Olekmepaiwon
duoikoBepameutikwy Sladlkaclwv/evepyelwy, €lte yla TNV mopoakoAolBnon Twv
ekBaocewv ™G duoikoBepaneiag. Onwg daivetal anod tn Siebvr) BiBAloypadia, ot
ouxvotepeg emAoyEC otn ¢duokoBeparmeia ylo NAKIWUEVOUG HE VEUPOAOYLKEG
nabnoelg eivatl oL akoAouBeg: dtadopa £i6n dtadpouwv (treadmills) (v=17 pelétecg),
To Gait Trainer GT1 (v=6), e€0MALOUOG ELKOVIKNG Tipaypatikotntag (v=5), to Lokomat
(v=4), To GAITRite Portable Walkway System (v=4), Sieyépteg otabepol pelATOG
(constant current stimulators) (v=3) kat @A\a epyaleia (MNivakoag 3).
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Nivakag 2: Alota TPOTUNWVY  NAEKTPOVIKWY  £pyaleiwv  duokoBepaneiag mou
Xpnolhomolntnkav oTig LEAETEC TTOU CUUTIEPIARPONKAV 0T CUCTNUOTLKI AVOOKOTNGN.

Npotuna nAektpovika epyaleia (v)

Stride Management Assist (an external

Treadmill (17) skeletal-system robot) (1)

Gait Trainer GT1 (6) Mobile hoist (ROPOX ALL IN ONE) (1)
Virtual reality equipment (5) GripAble (1)
Lokomat (4) Com-Pressor Belt (1)

BIORescue (analysis system by biofeedback)

GAITRite Portable Walkway System (4) (1)

Constant Current Stimulator (3) Vibrotactile BF device (1)
InMotion2 (2) Brain Fitness software (1)
Nintendo Wii balance board (2) Pedometer (YAMAX SW-200) (1)
Ankle Foot Orthosis (2) Recumbent Cycle Ergometers (1)

Tilt-table equipped with the dynamic foot-

support (ERIGO) (2) MagPro X100 stimulator (1)

MIT-Manus (2) SMART Lounge vibroacoustic system (1)
Arm ergometer (2) A pair of smart shoes (1)

Stationary bicycle (2) Wireless joint angle sensors (1)
Walkbot (2) Stimulo (1)

IVGB system developed by modifying the

XaviX entertainment system (1) All-In-One Walking Trainer (1)

Gamepad with wearable internal sensors | Microsoft Kinect with Xbox gaming console

(1) (1)

Robot system for upper limp impairment

(1) Nintendo Wii Sports games (1)

Ekso (wearable exoskeleton) (1) Electrical stimulation machines (1)

Planar Robotic Manipulandum (1) Robot-assisted Bi-Manu Track (1)

NeReBot (a 3-degree-of-freedom wire-
based robot, designed for the treatment of | GEAR system (1)
poststroke upper-limb impairment). (1)

Wii Sports Resort (1) ReHapticKnob (1)

Evéewtika atilel va avadepBolVv OpLOPEVEG TTEPUTTWOELC EPYAAELWV KOL TIWE OUTA
XpPnolpomnotnkav anod Toug EPEVVNTEC. 2T UEALTN Twv Mirelman et al. (2011) [140]
eikool aoBeveic pe tn NP élaBav 18 ouvebpieg (3 v efdouada) mMPoodeUTIKAC
EVTOTIKAG TIPOTOVNOoNG ME SLASPOUO UE elKOVIKA gumodia. ESw yxpnowuomowénkav
ouvduaoTika epyaleia, onwc o Stadpopoc (treadmill) kot o €€OMALOUOG ELKOVIKNC
npayupatikotntag (virtual reality equipment). Ou ekBaoelg mou aloAdynoav ot
epeuvntég meplAdpBavav Badlopa uMO ouvrnBelG CUVONKEC TIEPTIOTUATOG KOl
SutAng epyaoiag (dual-task) aA\a kot kota tn Slaxeiplton GuUOKWV epmodiwv.
Emiong, aflohoynOnkav n yvwotiki Asttoupyla kot n Aswtoupylkn amodoon. H
mpooopoiwaon oxedlaotnke €l8IKA yla autr) tn UEALTN KAl QMALTOUCE MO TOUG
OUMMETEXOVTEC va enefepyalovtal MOAA epeBiopata tautoxpova Kal va Adfouv
amodAoELG OXETIKA Pe Ta Stadopa epmodia oe dUo emineda, evw ouvexlav va
TEPTATOUV 0To S1adpopo. AUTEC oL amodAoeLg Eyvav TLo SUOKOAEC pe Stddopoug
TIEPLOTIAOUOUG, OMWC OaAAAYEC PWTIOHOU KOl KIVOUHEVWVY OVIIKELMEVWY OTNV
npooopoilwon Kal Pe pubulon TG ocuxvoTNTAC KAl TOU UEYEOBOUG TWV ELKOVIKWV
eunodiwv. Etol, TO €KOVIKO TEPLBAAAOV eméBade €va yvwoTtikd ¢optio Tou
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QMALTOUCE TPOCOXN, EMAOYN OVTOMOKPLONG Kol emetepyaoia MAOUCLWY OMTIKWY
epeblopatwv mou meplapPdavouv  Sladopeg avtAnmTikég Swadkaoieg. Ta
anoteAéopata €6el€av OTL 0 cUVOUAOUOE Tou SLAdPOUOU HE TO CUOTNUA ELKOVIKNG
TIPAYHOTLKOTNTAC Utopel va eival Buwolpo otn duacikoBeparmeia aocbevwy pe NP kalt
Umopel va BeATIWOEL CNUAVTIKA TN Puoikn anddoon, to Badlopa katd tn SldpKela
OUVOETWV TPOKANTIKWY OUVONKWYVY, OKOUN KOL OPLOMEVEG TITUXEC TNG YVWOTLIKNAG
Asttoupylag. AuTa Ta UPAMOTA €XOUV ONUAVIIKEG ETIUITTWOELG YLA TNV KATOvONnon
NG KWNTIKAG Hadnong mopoucia tng vooou Kal yla Tn Bepaneio tou Kwduvou
MTWOoNG amd outoug Tou¢ aoBevelg, Tn ynpavon kot tnv moldtnta {WwAG.
ErunpdoBeta, va tovicoupe mwg umnpéav ki AAAEC UEAETEC TIOU QvEpeEpAV TO
€EpyoAElo aUTO WG QTMOKAELOTIKA 1 ouvluaoTik Pe AAAa epyaleia xprion Kat
adpopouaoav oto eykedallkod eneloddio [126,141-145].

‘Eva aAAo mapadetlypa kot aAl otn NP napatiBetatl anod toug Picelli et al. (2012)
[114]. Ztnv kAwvikn auth dokiun cuppeteiyav 41 aoBeveic pe NP, mou Stavepndnkav
Tuxaia oe ouvedpieg Bepaneiag didpkelag 45 Aemtwv (ouvoAka 12), 3 nUEPEC TNV
eBéouada, vy 4 ouvexoueveg ePfdopadec eite TMPOMOVNONG POUTTOTIKAG
Bnuatoddtnong (v=21) xpnowomowwvtag to Gait Trainer GT1 1 ¢ucloBepanceia
(v=20) pe evepyn Kwntomoinon opBpwWOoEwWV KoL HETPLA TTOOOTNTA CUUPATIKAG
nponovnong Badiong. OL cuppeTEXOVTEG afloAoyndnkav mpLv, auéows UETA Kot 1
unva Heta tn Bepameio. Ta TPWTOPXIKA amoTeAéopata ATav n  taxlTnTa
nepnatipatog 10 HETpwy Kal n andotoon Pe Ta modla o 6 Aemtd. Onw¢ ¢pavnke
amo TO amnoteAéopata, n opada Tou xpnoldomoince to Gait trainer PBeAtiwose
TIEPLOCOTEPO TIG TITUXEC TNG Kavotntag PBadlong €vavil autng tng KAAGCLKAG
duokoBeparmneiag mou eixe Betikad amoteAéopata aAAd og xapnAotepo eninedo. OL
ouyypadeic tovilouv TwG ol PEANOVTIKEC SOKIUEC Ba TPEMEL va GUYKPLVOUV TN
poumotiky unofonBntik mpomoévnon pe SLASPOUO UE TIG avTioToLXeEG OUVEDPLEC
duokoBeparneiag mpaktikwy untaiBplouv mepnatiuatos. Quolkd unipxav KL AAAEG
pHeAéTeg mou avédepav Tto Gait Trainer GT1 kol eixav avtiotola esuprnuata
[115,146).

5.3 QOPHAKEVUTIKEG MAPEUPACELG OTIC VEUPOAOYLKEG TTALONCELG
NAWKLWUEVWY Kol TIOAVOAC OVTIKTUTIOG OTL EKBACELS TNG
duooBepanceiag

Ooov adopd oTig GaAPUAKEUTIKEG TTapeUBATELS TToU epapudlovTal o€ NAKLWUEVOUS
HE VEUPOAOYIKEC BN oeLg, b€ BpéBnkav apbpa armod Tn cuoTNUATIKA avalATnon NG
BBAloypadiag kal Tov adyoplBuo mou xpnoponotijoape. O Baoilkog Adyog sival otL
otn 81ebvn BiBAloypadia, n MAslovOTNTA TWV EPELVNTIKWY ApBpwv ToU €oTLdl{ouV
otn ¢uowkoBepaneia Sev avadépel avalutikd 1 6ev €€lOWVEL OTA €PELVNTIKA
EPWTAMATA TIC POPUAKEUTIKEG TIPOOEYYIOELG TIOU EVOEXOUEVWE VOL CUVUTIAPXOUV LE
™ PuowoBepaneutiky moapepPaocn. Eto,, Sievepynoope pla emutpoobetn
avalntnon otn BiBAloypadla péow €peuvag ypadeiou (desk research) kot tng
TEXVLKNC TNG XtovooTtiBadag (snowballing technique).
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Noooc tou Parkinson

Ooov adopa otn NP Adyo tn¢ duong TG vOoOoU (HLa TPOoSEUTIKN VEUPOEKDUALOTLKN
Slatapayn mou cuxva €XEL WG ATIOTEAECUA TN HElwon TNG Asttoupyiag tng Badiong,
NV aotabela B€ong Kal TG cUVOKOAOUBEG HeLWOELS, TNV emPBpaduvon otnv ouAia
KOl TLG SLOTOPOXEG TNG KATAMOONG, KABwG emiong Kal Tn YyVwoTkn e€acBévion), ta
eMelppata mou mpokalel ivat SUOKOAO VO QVTLUETWITLOTOUV OTTOKAELOTIKA HEOW

NG oLyXPovNG GOPHUAKEUTIKNG N XELPOUPYIKNG Bepameiag.

Onwg avadépBnke kal oTto BewpnTIKO TUAUA TNG £pyaciog, UEXPLS oTyung &ev
unapyxel Bepameia yia tn NP, mapd pévo n €mAoyn Tou va HeTplacBolv Kal va
OVTIUETWITLOTOUV TOl CUMMTWHOTO TNG VOoOoU Ue TN AN GopUAKEUTIKNAC aywync, N
omoia Stadépel avaloya PeE TO OTASLO TNG VOOOU Kal OO ATOUO OE ATOMO. ITIG
OMAdeC PopUAKWY TIOU Xpnolpormolouvtal, meplAapBdavovtal ol oVOOoTOAELS TNG
povoautvooéeldbaonc B (MAO-B), ot COMT avaotoAeig, n apavradivn, kabwg kat Ta
VTOTTALLVEPYLKA KOlL TOL aVTLXOALVEPYLKA dapuaka [76]. AkoAouBel ocuvtoun avaAuon
™¢ KaBe katnyopiag [76-79]. Neploodtepeg AEMTOUEPELEC VIO TIG POPUAKEUTIKES
TPOOEYYIoeL ava katnyopia avadépovral otnv ev AOyw £voTnTa TOU BewpnTLKOU
TUAMOTOC TNG epyaociag.

OL aoBeveic pe NP pmopouv va avilpeTwnioouv ta eAAEIUUATA TOUG KUPLWE HECW
™G avénong tng puoLkng Toug Asttoupylag Kat TG avénong tng moldtnTag tnG (WG
toug [101,102]. Etol, oL Tuxov dOopUOKEUTIKEG aywyéC &g dalvetal va emibEpouv
ONUAVTLIKA BETIKO AVIIKTUTIO OTNV OMOTEAECHATIKOTNTA TG duoikoBepameiag mou
UMOopel auTOVOHA va ETUTUXEL TA EMBUUNTA OITOTEAECHUATO KOl VO UELWOEL
ONUAVTLKA TNV OLKOVOULKN €MIBApUVON TwV 00BEVWV KOl TWV OLKOYEVELWV TOUG
HEow tNG BeAtiwong tng mowdtntag {wng [147,148]. Katd tn Sldpkela tng vooou, tTa
CUUMTWHOTO TWV 0oBeEVWY ETEELVWVOVTAL KL AUTO £XEL WG OUVENELX Babulaia va
XAVOUV TN AELTOUPYLKOTNTA TOU CWHATOC TOUG AKOUA KOL OV XPNOLULOToLoUvTaL oL
BEATIoTEG PapPUOAKOAOYLKEG N/KOL XELPOUPYLKEG Beparmeieg. Ma va Eemepaotolv Ta
KLVNTLKA TOUG CUMMTWHOTA OL TIEPLOCOTEPOL aoBEVELC ocuxva XpeldlovTal EMUTAEOV
v nopéuPaocn ¢uolkoBepaneutwy mou Ba mpémel va epappocouv Eva gupul
bAoA TIPOCEYYIOEWV WE ETUKEVIPO TN HeTadOpd, Tn OTACNH TOU OCWHOTOC, TN
AelTtoupyilo Twv Avw AKpwv, TNV Loopporia Kal To Badlopa ektdg amd T Xpnon
GAAWV OTPATNYLKWY, YVWOTIKWY OTPATNYLKWY KIvnong Kal AoKNonNg TPOKELUEVOU va
Slatnprnoouv Kal va BeATLwoouv TNV molotnta T {wng touc. OL MPoodATEG UETA-
ovaAloslg €6elfav OTL N  amoteAeopaTKOTNTA TNG duaoikoBepameiag eival
EUEPYETIKI 0€ €va eVPU GACUA AELTOUPYLKWY QTTOTEAECUATWY KATA TN SLAPKELD LLOLG
BpaxumpoBeoung mePLOSOU PULIKPOTEPNC TWV TPLWV Unvwv [107,108].

Otav mAéov ¢tacoupe otn Oepameiot TNG AMOKATAOTOONG, OUTH TPEMEL va
epapuoletal mapaAnAa pe tn dapuakoloyikn Bepameia. e autn t ¢aon, Ta
eMelppota otn vromapivn yivovtal oAogva Kal TILo CNUAVTIKA 000 efeAiooeTal n
NP, emudpépovtag onuavtika mpoBAnuoata, onwc n umodwvia, n ducapbpia, n
dumpoowdia, n duodayla, ol mtwoelg, n ENAewpn wooppomniag, o Slotayuoc, To
TIAYWHO» OTIG KWVAOELS Kal n Kopmtokopuia [101]. Auta Sev eival Suvatov va
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OVTLLETWTILOTOUV ATIOTEAECUOTIKA LOVO HE TN GOPUAKEUTIKY aywyr Tou AapBavouy
oL aoBeveilc. Mpoodateg €peuveg €xouv Oeiel TNV KAWL aflo autwv Twv
Tipooeyyioewy, el81ka otav yivovtal cuvduaotika [149].

Avola

Itnv mepimtwon t™¢ avoiwag, ta dappoka TOAAEC dopég mailouv To poOAo
TAPaAyoviwy KwOUVOU Kal OUYKEKPLUEVA TEPLBOAAOVTIKWY Ttapayoviwy. Ocov
adopd otoug TEPLBAAAOVTIKOUG TIOPAYOVIEG TIOU MIopouv va Bewpnbolv
attiodoykol yla tnv dvola, Sivetal peydAn mpooox otn xpnon ¢GopuUoKEUTIKWY
oucolwv. Auto mou umnootnpiletal eivat ot n AnPn Bevlodlalemvwy, TPLKUKALKWY
OVTIKATAOAUTTIKWY Kal KAOOLKWV VEUPOANMTIKWYV Ot UYPnAEg SO0ElC amd Atopa
TPITNG NAKiG, HMOPoUV va TPOKOAECOUV YVWOTIKA €AAelppaTta Ta omoia va
obnynoouv otnv dvota [150].

AvtiBeTa, n owoth KoL MPooeyUEVn GAPUAKEUTLKA aywyr UMopel va BeATIWOEL Ta
OWHATIKA OCUUMTWHOTA, HE EVOEXOUEVEC TAPEVEPYELEG, OMwG YeudaloBnoelg,
mapaloBnoelg kat mpoowpvh endeivwon tng cUYXUoNng KoL Twv KN GuUCLOAOYLKWY
Kwnoswv. 2tn mAsloPndia toug Ta GAPUOKA QUTA OTOXeUOUV OTn PBeATiwon Twv
CUUMTWHATWY KAl HUMOopoUV vo TPoodwoouv TOAU OeTikG  QVTIKTUTIO  OTN
duokoBeparneia otav edpapuolovral ocuvduoaotika [56,58]. Ot GAPUOKEUTIKEG
npooeyyioelg aAAalouv cUpdwva Pe TN popdr tNg avolag, onmwe avadpEpOnke otn
OXETLKN EVOTNTA TOU BewpnTikoL MAaLoLoU.

Elbikn 9epancia twv vontikwv Statapaywv yia tn NA [55-63]

e OL avaotoAeic twv XoAwveotepacwv: Ol OVOOTOAEI( TWV XOALWVECTEPAOWV:
SoveneliAn (avaotoAéag akETulo-xoAlveotepaong), plpactiyuivn (avaotoléag
OKETUAO- KoL BouTtUpUAO-XOALVOTEPACNG) Kal yalaviapivn (avaotoAéag akETUAO-
XOALVECSTEPAONG KOl QAAOOTEPLKOC TPOTIOTOLNTAG TWV VLKOTWVIKWY UTIOSOXEWV,
€XOUV W¢ otoXo TN otabepornoinon (UePLKEG PopéC kal tnv BeAtiwon ywa éva
Sldotnua UNVWV) TG vonTiknG katdaotaong twv acbevwv pe NA. H gykekpluévn
Toug évbelén elval yla tn Beparmneia tng NTag €éwg péong Baputntag NA.

e Aviaywvioté¢ twv NMDA umnodoxéwv Ttou YAOUTQMLVIKOU KOl OLOTIOPTLKOU
0§€og: H pepavtivn, €vag HEPKOG aviaywvlotig twv urtodoxéwv NMDA, €xel
emionun €vOelen xopAynong ylo TNV QVTLUETWIION TNG METPLOG €wC Papldg
nopdng tng NA. H pepavtivn Bewpeital 6Tl avactéAAel tnv 0€ELSWTIKNA
KOTATOVNGON KAl TNV CUVAPTACEL QUTAG VEUPOTOEIKOTNTA ATO TNV UTEPSLEYEPON
TwV UTodoxéwv. Ta EUEPYETIKA TNG OIOTEAEOUATO E€lvOl OTIG VONTLKEG
Aewtoupyieg, ot Slatapaxeég NG oupmepldopd  Kal TNV KOOnuepvn
AELTOUPYLKOTNTA TWV 0.00eVWV.

e AAMoL dappakeuTIKOoL tapayovteg: H xopriynon mAnbwpag GAAwv mapayoviwv
bev €xel amodedelypéva amoteAéopata yla tnv avtipetwrion tng NA. TE€tolol
Tmapayovteg eival: n Brtapivn E, n oeheyihivn, ta ekyuAiopata tou ginkgo biloba,
N TUPOKETAMUN, N OVLPACETAUN, Ta Mn Ztepoeldn AvtipAeypovwdn Ddppoka
(MZA®), ot oppoveg (DHEA kat olotpoyova), oL oTaTIVEG Kal T w3 Autapd ofga.
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Elbikn 9epancia twv vontikwv Statapaywyv yia tnv HrA

H katdaotaon aut adopd O €va ONUAVIIKO TUAMA Tou TANBuopol Twv
NAKLWUEVWY (~15-20%) kat TOAU ouxvd omotelel tnv mpodpoun (mpo-avoikn)
nopdnn t™¢ NA [64]. Eivar emPePBAnuévog 0 KAWIKOG, E€PYOOTNPLOKOG Kol
VEUPOOTIELKOVIOTLKOG €AeyxoG Tou aoBevolg, o omolog eival 8log pHe auTOv Tou
avadEPETAl TAPATIAVW Yl TIC QAVOLEG KOL OQTIOOKOTIEL OTOV  OUMOKAELOHUO
Sdeuteponabwv/duvnTtikd  avacTpEPluwy  awtiwyv. Itnv  MAEOVOTNTA TWV
neputwoewy, N HIA egelioostal PETA amo SLAOTNUA ETWV OTNV KATAOTOON TNG
avolag ouvnBéotepa amd tn NA [55]. Aev umdpxel MPOC TO TAPOV Kapia
evbebelypévn 81k mpodulaktikr Bepameia yia tnv avactoAn tng e€EAENG tng HIA
TMPOo¢ TNV avola. OL PEAETEC TOU £ylvav HE AUTO TO OTOXO Eixav apvnTKA
OTOTEAECUOTO. 2E QUTEG €XEL SOKLUAOTEL N Xopriynon mMANBwpag mopayoviwy Omwe:
0vaoTOAELG TwV XoAlveotepaowy, Bitapivn E, oeAeylivn, ta ekxuAiopoata tou ginkgo
biloba, mpaketaung, avipacstaung, MIAD®, opupovec (DHEA kol olotpoyova),
otativeg, w3 Autapd oféa. OpLOUEVOL ATTO TOUG TTAPOTIAVW TIOPAYOVTEC EVOEXETAL VOl
€XOUV HIKpN BTk enmidpaon otnv Katdaotacn tng HIA. Kavévag Toug OpwE akoun
bev amotelel evdebelyuévn Bepamneia yia Tnv kataotaon avth [55,57].

EykepalAika enetoodia

H amokatdotaon €nelta amno €va eYKEPAAKO emeloddlo pmopel va meplappavel
Sladopec mapeUPACELS, AVOAOYWC UE TNV EKTOON KAL TNV TIEPLOXA TOU EYKEDAALKOU
napeyxupatog. OL mopepPdoelg autég umopel va  mapoaAapBavouv  tOCO
Spaotnplotnteg puoikoBepameiag 600 Kol GAPHOAKEUTIKEG TIPOOEYYLOELS TTIOU, KAl O€
auth TV mepimtwon, wWavikd Ba mpémnel va ebappolovial cuvSUOOTIKA WOTE va
€XOUUE BEATIOTA AMOTEAEGATA KOL LAALOTA OE GUVTOO XPOVO.

Quoikég Apaotnplotnteg:

e EvSuvapwon Kwntkwv de€lotitwv: cuvnbwg mepAappavel aoknoelg BeAtiwong
NG HUTKAG LOXUC KoL TOU OUVTOVIOMOU.

e Enaveknaidevuon Basdiong: punopet va neplhappavet ekpabnon Badiong pe xprion
nieputatnTpa TUoU “M” kot Baktnplwv (Umactolvl, MOaTePITOEC), i UE TN XPNOoN
0pBwonc (kndepovag) yla tn otabepomoinon Kal TNV UTTOoTHPLEN TOU CWUATIKOU
Bapouc.

e E§avaykaotikd NPoKaAoUpevn KLVNTIKA Oepaneia
(Constrained Induced Therapy): meplAapufdavel Tov TEPLOPLOUO TOU UYELOUG
MEAOUC yla TNV €€AoKNOn TOU TANYEVTOG MEAOUC HE OKOTO Tn PeAtiwon tng
AELTOUPYLKOTNTAC TOU.

e Alatipnon &UPoOUG Kivnong Twv apOpWoEWV HECW OOKNCEWV Kol GAAwvV
OepameLWV: LELWVETOL O LUIKOG TOVOG (OTIACTIKOTNTA) KAl ETMOVAKTATAL TO TARPEG
gVpog kivnong twv apBpwocwv. Meplkeg ¢GopEG UMOpel va Xpelaotel Ko
bOPUAKEVTLKN aywyn.

e A\ELTOUPYLKOG NAEKTPLKOG epedLopdg
(Functional Electrical Stimulation): meptAapfdvel tn xprion NAEKTPLOMOU yLa TOV
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€PEOLOUO aSUVAUWY MUWYV, TIPOKAAWVTIAC TN CUOTACK TOuG. AuTO Mmopel va
BonBroelL otnv emaveknaidguon TwWV HUWV.

Tvwolakég Kal ouvaLoINUATIKES SpaoTNPLOTNTEG:

e Osgpancia ywa datapaxég otnv enkolvwvia (adaoikég dtatapayég): fonbouv
OTNV amoKaTAoToon EANELUATWY oTNV oplAla, ot ypadn Kal otnv Katavonaon.

e Wuxoloylkr) eKtipnon kot Oepameia: pmopel va ocupnepAapuPavel TEOT
YVWOTIKWV AEITOUPYELWY KOl CUVALOONUATIKAG TIPOCAPUOYNG, €KTiHnon amnod
emayyeApatia PUxLKAG UYELOG 1) CUUUETOXN O€ OUASEC UTIOOTNPLENG.

o MAPHAKEUTIK OywYN: XPNOLUOTIOLETAL UEPIKEG HOPEC O avBpwmoug He
eEYKEPOAIKO ylwa Tn Oepameia ¢ katabAupng. Emiong xpnowiomolovvrtal
dappaka mou ennpealouv tnv Kivnon.

Eotialovtag otn GOpUAKEUTIKY aywyr), Ylo TOUG a0DEVEIG ME LOXOLULKO QYYELAKO
eVKEDAALKO €MELOOSL0 TTOU TTANPOUV OpLopEVA KpLTipla, éva papuako mou Stalvel
TO BpOUPO, 0 EVEPYOTOLNTAG LOTLKOU TTAQCLVOYyOvou (tPA) Suvatatl va BeATIwWOEL TNV
e€ENEN Otav bidetal eviog 4,5 wpwv amod tnv eudavion TwV CUPNTwHATwY. Oco
vwpitepa 600¢el n Beparmneia té00 peyalUtepn MIBavOTNTA UTIAPXEL VO €XEL BETIKO
OTOTEAEC .

OL BpopPoeuPoréc peyalwyv eykedoAlkwyv apTnPLWV TIPOKAAOUV TiEpUMou to 65%
OAWV TWV WOXOLULKWYV gyKePAAKwV emelcodiwv [65]. Autéc avtiuetwrnilovtal pe
evbopAEBLa BpouBoAluaon [66], unxaviky adaipeon [67] kal e TN Xprion UMEPNXOU
poll pe Bpoppolutikol apayovteg [68]. H Bepameia mou mpoteivetal wg eni 1o
mAslotwv yla 10 0fL LOXOUULIKO eyKeEPOAKO €emelocodlo eival n evbodpA£PLa
OpouBoOAucn TOU XPNOLWIOTOLEL TO QVOOUVOUQOUEVO LOTIKO TIAQCULVOYOVO
gvepyomoLlntn tnG aAtemAdonc (tissue plasminogen activator -rtPA- alteplase) [69].

Y€ OPLOUEVEC TIEPUTTWOELG UTIAPXOUV Kol AAAOL TPOTIOL OMOUAKPUVONG TwV BpopuBwv
TOU aipatog and ta ayyesia tou eykedpaiou. Aol tpomol Bepaneiag elval n peiwon
OUEOWG TWV  KWOUVWY  ETUMAOKWY, PeATIOTOMOWWVTAG TNV avAPPWOon  Kal
nipoAapBavovtag peAhovtikd eykedalikd enelcodia. Meplaufdavouv pdpuaka ta
omola PEVCTOMOLOUV TO aipa Kot pAPUAKA TTOU PMELWVOUV TNV apTNPLaKN TIEon Kal
TN XoAnotepivn. 2Z€ OPLOUEVEC TIEPUTTWOELS, XPNOLUOTIOLOUVTOL EMEUBATIKA
BonBriuata (stents) ta omoia avolyouv TO E0CWTEPLKO TWV CTEVOUEVWV OLLOPOpwWV
ayyelwv otov avyéva [75].

Eotialovtag otnv QVILUETWIILON TOU alpoppaylkol eykedalikol emelcobiov,
umdpyouv dladopeg emAOYES. MepLkéC amod auTéG eival: n duvatotnta evéodAERLag
xopnynong AaumetaloAng, vikapdutivng, evaiampiAng, udpaAivng, ouparidiAng A
VITPLKWV aAdtwyv. H avtutnktikn wdotnta tng Bapdapivng mpemnel va e§oudetepwBel
HE TN Xopriynon Brtapivng K pall pe cUUMUKVWHEVO CUUTAEyUa TipoBpouBivng
kaBwg kal o€ ouvbuaouo e KatePpuypévo ¢péoko TAAopa [75]. Emiong,
avadepovtal Ta €EAG: N XELPOUPYLKN QVILUETWTILON YLl TIAPOXETEVON TOU QALLOTOG
and eyképoho 1 pelwon NG  evdoeykePAAKAG TilEONG, TO  XELPOUPYELD
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QMOKATACTAONG TwWV OlaTtplBéviwy  alpodopwyv ayyeiwv, n €elooywyn €vVog
BonBnuatog (coil) mou Ba epnodiost TNV alpoppayla Twv ayyeiwy, Ta amodnuaTKA
dappaka Tou eyKkePAAOU KOl N ELCAYWYN CWARVA TTOPOXETEVONG VLA VO LELWOEL TNV
evboeykedpalikn) mieon [75].
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6 Zulntnon

6.1 IxoAa umo Tt ¢we ™S PLBAloypadiag Ka
TLPOOTTIKEG TNG pucikoBepamneiag otnv EAAada

Mov Bpiokouaote;

H €pguva yla TN «VeUPO-ATIOKATACTOON» EXEL TIPOXWPNOEL ONUAVTLKA TLG TEAEUTALEG
Sekaetieg. OL Lauenroth et al. (2016) [151] €xouv S&iel OTL N VEUPOTTAQCTIKOTNTA ) N
(KAVOTNTO TOU €YKeEPAAOU va ovadlopBpwoel TIC VEUPWVIKEG OUVEEDELS,
OUYKEKPLUEVO O avTidpaon otn Habnon n TNV eunelpio 1 LETA Ao TPOUMATIONO,
elval pla dtadikaocio mou ocupPaivel kaB' 6An tn Stdpkela NG {wNG, OKOUN Kol
HETAEL TWV NAKIWUEVWY [152].

O OYKOG TNG £PELVAG TIOU ETUKEVIPWVETAL OTNV KWVNTLKN €KMABnon doptkwv n/kot
Asttoupylkwv allaywv tou eykedAAou Ot NAKIWHUEVOUCG OAOEVA KOl QUEAVETAL
[153], onwg dpavnke KoL amod TNV MopoUca CUCTNHATIKY avaokonnon. H yvwon twv
oAAQYWV OTNV KATAOTOON TOU EYKEPAANOU O€ VEUPOTIAOOAOYLKEG KATAOTACELS YiVETOL
WOlaitepa evlladépovoa OTaV N KWVATIKA LKOVOTNTA €KPABnong petadpalstal os
Aewtoupyikn kavotnta [154]. Ocov adopd otn cuPUETOXN TG PuaikoBepaneiag ot
veupoloylkoU¢ aoBeveic, umdpyouv apketéc pEOBodoL Oepameiog mou eivat
SlaBéolpeg ya tn «vevpo-avakataotaon» [155]. Mwa esupéwg edapuolopevn
Bepameia eivat n veupoavamtuélaky Bepamneia (neurodevelopmental treatment)
[156]. H duowkoBepameia otoug NALKLWUEVOUC LE VEUPOAOYLKEG MO OELG 0TLALEL
OTIG aLoONTNPLOKEG-KWVNTIKEC  Slatapaxég, otov opBootatikd €Aeyxo (SnAadn
LOOPPOTIia) KAl OTO OCUVTOVIOMO, KAl TO KAVEL HEOW TNG yvwong TNG KLWNTIKAG
pHabnong kat tou KwvntikoU eAéyxou [157]. H duokoBepameia gival SoUuleld piag
SLEMIOTNMOVIKAG OMASAG TIOU OTOXEVUEL OTNV TMPOANYN TNG AELTOUPYIKNC MTWONG,
OTNV QIMOKOTACTACN TNG AELToupyiag Kot Tng Spaotnplotntacg tng kabnuepvig {wng,
otNV MPOANYN SEUTEPOYEVWV ETIITAOKWVY KOl CUVVOONPOTNTAG, OTNV OVTLOTAOULIoN
KOlL TIPOCOPLIOYN OTLG UTIOAELTIOUEVEG avamnpleg kal otn dlatripnon tng Asttoupyiag
pHokpompoBeopa. H mpoAnn nmtwoswyv, aduvaplog, KOmwaong Kal capkoneviag Ba
umopouoe va BeAtwoel Tnv uyeia kat tn Sldpkela {wn¢ Tou acbevoug [158,159].
ITOUG VEUPOAOYLKOUG ooBevelc elOkOTEPQ, €XeL pOAO otnv dpeon 1N ofeia
neplBaAdn, oOtav  amalteital  va  TOPEXETAL  PpaxumpoBeoun  EVIATIKNA
duowkoBeparneia pe BAcn TO VOOOKOUEID HE OTOXO TNV AMOKATACTACN TNG
HUOOKEAETLKAG Kal VEUPOAOYLKAG AEltoupylag, tn B€on Twv AKPWV Kal TO XELPLOMO
AOYW UTIEPTOVLKWY N} OCTIACTIKWV puwv [160].

MoAloi mapdyovteg oxetiloviat pe tnv eAAewWn ocuppdpdwong UeE €va oxnua
¢duolkoBeparmneiag otoug NAKIWUEVOUG ) He TN StabBeopudtnTa tng umnpeciag. Auto
umopel va amodoBel ota €oWTEPIKA Kal €EWTEPIKA EUMOSLO OTIWG O QAVETIAPKNG
XPOVOG, O UTIOOLTIOMOG, N €AAeldN KWWATPWVY, N guxapiotnon katd tnv dcknon, o
¢O6Bo¢ mtwong kat n €AAeEWPN KOWWVIKNAG UTIOOTAPLENG, O XWPOG yla Aoknon, Ta
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TIEPLOPLOUEVA. OLKOVOULKA Kol GAAa. TEtolol AdyolL pmopouv va eumodicouv tnv
enitevén Twv péylotwv odeAwv amd tn PuowkoBepamneia [161]. H yvwotikn
e€aoBévnon, Onwg n avola Kal To mapaAnpnua, Kot n Yuxoloykn BAABN 6nwg n
KATABAWpn Kal To Ayxog, UMOPOUV EMIONG VA EMNPEACOUV ETUMPOCOETA TOUG
OTOXOUC KOL T AMOTEAECATA TNG VEUPO-OMOKATACTAONG Tou aoBevoug [162,163].

Ita mponyouueva kepahata, avadepOnkav avoAUTIKA OL TILO CUXVEG OUYXPOVEG
Sladlkaoie¢ ¢uolkoBeparmeiag¢ ywa TA KUPLX  VEUPOAOYLKA VOONUOTO, Ol
OUVOUOOTIKEG PAPUOKEUTIKEG AYWYEG KABWG Kal Ta BaokAd NAEKTPOVIKA gpyaleia
TIou CUMUPBAAOUV OTNV AMOTEAECUATIKN PpucLkoBepaneia.

Elvat onpavtikd va oulntnBel o avtiktumog tng mavénuiag otn dpuokobeparmneia
OTOUG NAWKIWHUEVOUG HE VEUPOAOYIKEG TAONOELS. XTI TIEPLOCOTEPEC XWPEG
TIAYKOOWUIWG, Omwe Kat otnv EAAGSa, €xouv elcaxBel péBodol Omwe n Kapavtiva Kat
N UTIOXPEWTLKN amopdvwon yla va eriBpaduvOel n petadoon tng COVID-19. Auta ta
HETPA SNUOOLAC LYELAC KAl TIOALTIKNG OTOXEUOUV OTNV POOTACLO TOU KOWVOU KOl TWV
EUAAWTWY ATOUWV OTIWC Ol NAKIWUEVOL HUE VEUPOAOYLKEG TtaBnoelg [164]. Ao tnv
GAAN Agupad, umdpxouv MPWTeG evdeielc katl avadopég otn Siebvry BiBAloypadia
OTL TOL METPA OUTA €XOUV OPVNTIKO OVTIKTUTIO Ot Sl1adopeg MTUXEC TNG {wNAG Twv
NAKIWHUEVWY [164]. AuTEG mep\apBAVOUV TNV KOWWVLKA armocoUVEeon, T UELWUEVN
aoknon Kal T Alyotepeg Bepaneieg dpuoloBeparmeiag mou e TN OEPA TOUG UIMOpPEL
va evioxuBboulv ylo Atopa e VEUPOAOYLKEC TTABNOEL e emakoAouBn avénon tng
aduvapiog [164].

Elval yvwoto OtTL N KoWwwVvIKr oUVOeon eVIOYUEL TNV UYELQ KaL TNV eunuepia, evw n
KOLWVWVLKN amoouvdeon eival €vag Loxupog mPoodloploThC TNG KOKAG VYELAC KoL TwV
veupoBLoloyikwv alhaywv. Epeuvntég Slamiotwoav OTL OL APVNTLKEG ETUMTWOELG TNG
KOWWVIKAG Omopovwong Wmopel va elval ouykplolueg HeE TOug TapadooLaKoUg
KAWVIKOUG Tapdyovie¢ Kwvduvou [165,166]. Autd Ta apvnTKA amoteAéopata
gvioxUOVTaL ylo ATOUA PE VEUPOAOYLKEC TTABNOELS MELSN XPELATOVTAL EKTETAUEVN
dpovtida, puolobeparneia kal TakTikr dpactnplotnTa yla va dlatnproouy Tnv uyeia
ToUuG. NPocBeTn peyéBuVoN AUTWV TWV OPVNTIKWY ATOTEAECUATWY UYElag ouppaivel
oe Owkalodooileg mou €xouv KAk EVOWUATWON tTNG ONUOOLOG UYElDG Kal TwvV
KOLVWVIKWV cuoTnuatwy [166]. Auotuxwg 6ev umtdpxouv eAANVIKEG MEAETEG aKOUQ,
KOl ELOLKOTEPA TIPWTOYEVELG, AAAA O QVTIKTUTIOC OVOUEVETOL VO Elval avAAOyoG e
OTL MEPLEYPADNKE TIOPATIAVW.

lMPOOMTIKEG KOl TIPOEKTAOELS

H d¢uowkoBepaneia otoug nAKWUEVOUG VeUpoAoylkoUug aobBevelc elval pla
oAokAnpwpévn OSladikaocio mou okomevel va O6acel, va kabodnynosl Kal va
TIPOWONCEL TNV TTAACTLKOTNTA TOU EYKEPAAOU, PELWVOVTAC ETOL TIG ATIEIAEC YL TUXOV
AELTOUPYLKEC KoL YVWOTIKEC TapaAlayEc [167,168].
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Av Kol UTtAPXEL LoXupn UTtOoTHPLEN OTL Eva SOULKO TTPOYpapUa TG puoikoBepameiag
yla veupomaBelc Ba UmoOpoUcE MPAYUATL VO EMNPEACEL TNV TAQAOCTIKOTNTA TOU
eykepalou  PonbBwvtag TIC  VEUPOYEVETIKEG,  VEUPOTIPOCAPMOOTIKEG  Kal
VEUPOTIPOOTATEUTIKEG Sladikaoieg, yivetal ocadég¢ amdo tn PipAoypadia  otL
XPELAloVTal TIEPLOCOTEPEG TIPWTOYEVELG HeAETEG mou Ba emPePfalwoouv Kal Ba
urnootnpiouv autd to yeyovog. MapdAAnAa, Ba mpémel va umdpéel n KATAAANAn
KPATLKA UTIOOTHPLEN YLA TN XPNHATOSOTNON POYPAUUATWY TOPEUBACNC KL LEAETNG
edktotntag puokoBepaneuTikwy PeBOSWVY o TETOlOUG MANBUGHOUG e OTOXO TO
va BeAtlwoel Ty molotnta {wng Twv atopwy otnv Tpitn-tétaptn nAwkia kat, poli pe
TOV TIOYKOOMLO TIPOYPAUUATIONO ekmaideuong yla tnv uyela, va emtpéPel ota
Aatopo TN MeyaAutepn duvatr avefaptnoila Kol KOWWVIKN CUPUEToXn. TEAog, Ba
TpENeL va oulntnBoulv cuyxpoves HEBoSOL Kol NAEKTPOVIKA EPYAAELD TTOU UITOPOUV
va enpEpouy TNV €€’ amootacewc anokataotoon [169].

H texvoloyia Stadpapartilel Baowko poho oe meplodoug Kploewv Lyelag, OTMWC auTh
™¢ mavdnuiag tng COVID-19, yia tnv eniAuon mpofAnUATWY oTnV Tapoxn Baotkng
UYELOVOULKAG TeplBaAPng, OMwe oTn VEUPOATIOKATACTOON. XTN HEAETN TwV
Lambercy et al. (2021) [169], mpoteiveTal pla MPOCEYYLON yla TV UAomoinon tng
vEUPO-ATIOKATACTOONG OO AOOoTAo!, HECW TNG XPNong Yndlakwv cuvdedepévwy
napeUBAcewV (T.X. EAAXLOTA EMOMTEVOUEVN Bepaneia pe poumnot) mou Ba pmopoloe
va ouvodelel aobeveig pe eykedpallkd emeloddlo Katd tn SLAPKELA TNG OUVEXOUG
dpovtidag, amo To VOGOKOUELO OTO OTTL TOUC.

Ma va ylvouv ETITUXNUEVA TEXVOAOYIKA HOVTEAQ VEUPO-ATOKOTAOTOONG OO
amooTaon, TPELS TAPAYOVTEG eival kaboplotikol yia tnv edappoyn toug [169]:
TIPWTOV, OL TEXVOAOYLEC TPEMEL va TANPOUV TEXVIKEG OQTALTAOELS, ONMWC N
otBapotnta, n acdhalela KoL N xpnotikotnta, adol oL acBeveic ekmaldevovtal pe
TOUAdLoToV pia cUCKEUH OTO OTtiTL (TT.X., N KATAAANAOTEPN CUCKEUT CUUPWVA HUE TLG
QVAYKEC Twv aoBevwy). AeUTtepOV, oL TeXVOAoyieg amokatdotaong Ba mpémel va
elval kKAlpakovupeveg (dnAadn, va epapuolovial evkoAa otov auvfavouevo aplBuod
acBevwyv mou xpeldalovtal TETola Oeparmeia, n omolo CUVETMAYETAL KOWWVLKEG,
TEXVIKEG KOl OLKOVOULKEG UTIOOOUEC) TIPOKELUEVOU VAl Elval OALOTIKA OIMOSOTIKEG KOl
va €xouv avtiktumo. Tpitov, n edbapuoyn TNG TEXVNTAG vonuoouvng mou eival
EVOWMUOTWHUEVN OTLC TEXVOAOYIEG VEUPO-ATIOKATAOTAONG TPEMEL va €ival KALWVIKA
napokwnuévn kat Siadavig yla toug aocBevelq, TOUG GPOVIIOTEC KOl TOUG
EMAYYEALATIEC UYELOG, TIPOKELUEVOU Vol au€nBel n eumiotoolvn OTNV TEXVOAOYLKN
umoBondnon NG AMoKATACTOONG O €Val OLKLOKO HOVTEAD. OAEC QUTECG OL TITUXEC
elval anapaitnteg yia va dtaocdaiiotel 0Tl oL veupoAoyikol aoBeveig anodéxovral
TLG TEXVOAOYLEG ATTOKATAOTOONG KAl CUMHETEXOUV EVeEpYA otn Beparmeia [170].

To MpPOTELWVOUEVO HOVTEAO VEUpO-amoKkatdotaong twv Lambercy et al. [169], sival
mBavo va emnpedoel TN VEUPO-ATTOKATACTOON TEPA Ao tnv navdénuia tng COVID-
19, napéxovtag eupeia mpdoPfacn oe ouvexr, vnAng moldtntag Kat uPnAng déong
Oepameia  ywa@ TN  MEyLOTOMOINON TWV — HAKPOTPOOECUWY  AELTOUPYLIKWV
OTTOTEAECUATWY Kal TNV tpowdnaon tn¢ avefaptnoilag Kal Tng mootntag (WG Twv
em{WVTWV amo eYKeEPAALKO emeloddLo.
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Mua tétola aAAayn amo TG MopadOooLlakEG TPOG TG CUYXPOVEC € OUMOOTACEWG
HeBOdoug duoikoBepaneiag avapévetal va cupBel kat n mavénuia pmopsl va
AELTOUPYNOEL WG EMITAXUVINAG yloL TNV UWOBETNON amd aoBeveig, dpoviloTéG Kal
EMayyeAUQTieG amokataoTacng kKat yla tn Steioduon otnv ayopd tng MPOTEWVOUEVNG
TEXVOAOYIKNG amokatdotaong [171]. Qotdéoo, plo TETOlM VEQ TIPOCEYYLON OTNV
amokataotacn eykedaAkol enelcodiou pmopel va yivel emtuxng oto HEAAOV HoOvo
€av ouvodevetal amd €vav OAOTIKO YNndlaKOd HETAOXNUATIONO OUCTNUATWY
UYELOVOULKAG TepiBaAPNG, cUUTEPAAUPBAVOUEVWY TWV KATAAANAWY AMAVTNCEWV
anmod T APXEG, TOUCG TAPOXOUG UYELOVOULKNG TepiBaAng, To dnuodclo cvotnua
uyelag kat Tig acdaAloTikEG eTalpeieg [170].

Eldikotepa ev Kapw mavénuiag kat dedopévng tng mbavrng emBapuvong yla to
OUOTNUA UYELOVOULKAG TEpIBaAPNC Kal TNG TOALTIKAG TIOU ETLKEVIPWVETAL OTN
dpovtidba pe emikevtpo TOov acBevr), ol umevBuvol XApafng TOALTIKAG Kal oL
EMAYYEALATIEC O OAO TOV KOOMO Oa TpEMeL va emevlUOOUV O OTPATNYIKEC yla TNV
g\ayLoTOMoiNoN TWV SUCUEVWV ETIMTWOEWV TNG KOWVWVLKAC ATOMOVWONG 0TV LyEia
TWV OTOUWV HE VEUPOAOYIKEC TaBnoelg [166,172]. H tnAeBeparmeia kal To KATAAANAQ
KaBeoTwTa AOKNONG £XOUV TEPAOTIEC SUVATOTNTEC Yl TNV QVILLETWILON TwV
TIPOKANCEWYV, aAAA amatteital mepaltépw €peuva yla va Ste€ayxBel pa woxupn Baon
TEKUNPLWY, LOLaLTEPA YIOL ATIOUAKPUCUEVEG EKTIUNOELG KOl TtapeUBaoelg n uBpldika
HOVTEAQ, CUUTEPIAOUBOVOUEVWY ATIOUAKPUCHEVWY KAL TIPOCWTILKWY oTolXelwv. MNa
ooBevelc o0 XWPEG HUE  TEPLOPLOMEVN  TpooPoacn  otnv  TEXVOAoyia,
ouunephapBavopuévng ¢ TNAEIATPLIKAG, OL AOKAOELS Tou PBoaoilovtal oto oTitl
TIAPEXOUV ML €DLKTA Kal Tipootty evaAAakTik Avon [164]. Tétowo moapdadslypa
xwpag Beswpeitat kat n EAAAdSa, €161koTtEpa av avaloylotel Kaveic tnv XxopnAn
EYYPAUHATOOUVN Lyeiag Kot MANPOdOPLKAG METAED TwV NALKLWY AVW Twv 60 €TWwv,
onuepa.

H mavénuia tng COVID-19 divel otoug umtevBUVOUC XApagng TMOALTLKAG TNV EuKalpia
va enavafabuovournocouv to Bdapog mou Sivetal ota ATopa HE «UPNAEG AVAYKEG-
uPNnASd KOoTOC» €vavtl TnG dnuootag vyeiag katd tn ddpkela mavdnuiwy. Me pia
tétola avadidtaén, Ba sipaote oe kaAUtepn B€on yla va KAAUOUUE TIG AVAYKEGS
TWV OTOUWV UE VEUPOAOYLKEG SLATAPAXEG KOL VA SLAXELPLOTOULE TLG ETUMTWOELS TNG
KOLVWVLKNAG armoolvéeaong KaTd Tn SLApKELX TV TayKOoULwY tavdnuiwy [164]. Mpog
TO TapOov, dailvetal OTL N EMOTNHUOVIKA KOWOTNTA KAVEL BAUATA UTIOOTAPLENG TWV
duokoBepameuTwY 0TO £pYO0 TOUG AUTO, TPOoPEPOVTAC BATELS KoL onpela emadng
yla uTtooTtipLen Kot kateuBuvtripleg odnyleg, omwe amnod tnv mMAeupd tou Hvwpévou
BacWeiou (SlaBéoipo UALKO otov Lototormo: https://agile.csp.org.uk/content/covid-
19-resources-physiotherapists-working-older-people).

6.2 NMeplopilopot kat Suvatd onpeior LeAETNG

H mopoloa OUOTNUATIK OvVAOKOTNon akoAouBnoe Ttoug OleBvel¢ Kavoveg
oxedlaopou kat Slevépyelag PLBALOYpadLKWY aVAoKOTINOEWY Kal ETEAEEE va eVTALEL
60 enionueg emotnUovikéG Baoelg dedopévwy (PubMed, the Cochrane Library) kat
pLa avemionun emotnuovikn Baon (Google Scholar), mpokewévou va Slteupuvel Tn
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Aekdvn avalntnong Kol vo €VTOMIOEL 000 TO SUVATO TEPLOCOTEPEC OXETLKEC
Slo0éotpeg peAéteg. O TeAKOG aplBuog pedetwy (v=100) mou xpnolponowdnke yla
™ Sle€aywyn Twv amoteAeoudtwy Bswpeital MOAU peydAog kal wg éva Badbuo
LKOVOTIOLEL TAL EPWTI AT KOL TOUG OTOXOUG TNG LEAETNG LAG ETTAPKWG.

Qotooo, Ba mpénel va oculntnBolv oplopEvol TEPLOPLOUOL 0TV avayvwon Twv
QMOTEAEOUATWY. APXIKA, N MEAETN autr 8V MPOXWPNOE OE TOOOTIK AVAAUON
(ueTa@-avaAuon) Twv eupnUATWY, OAAA TEPLOPLOBNKE oTNV amotiunon kot oculnTnon
™¢ BBAloypadiag. Etol, 6e duvartal va umodeiel TNV/TIG IO €YKUPEG N A€LOTILOTEG
Sladikaoieg puoikoBeparmeiag kal Ta aviiotolya epyaleia mapd povo va cuvoioel
QUTA TIOU €TUAEYOVTOL OUXVOTEPA Kol 0ca amodibouv BeTIKA amoteAéopata Kot
BeTikég ekBaoelg vyeiag otoug aoBevelc. TENOG, EMAEEQE VO EOTIACOUE OE TPELG
TABONOEL TTOU ATAV OL CUXVOTEPEG AAAWOTE, ULAC KOL TO EUPOG TWV VEUPOAOYLKWV
nadnoswv eival peyalo kot n Stabéoun BLBAoypadia ivat xaotikn.
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Napaptipota A’ - Nivakeg

Nivakag 3: AmoteAéoaTa CUOTNUATIKIG avookomnong tng BLBAoypadiag (v=100)

‘Eto
, MAnBuop S , ,
, , Eidog , énuo AwodIkaoieg HAektpovika ,
TitAog Néoog , (o]4 , , , Evpiuata
MHEAETNG , oiev | puowkoBeparneiag epyaleia
MEAETNG
ong
Eff f
‘ects © Among patients with mild-to-
Mindfulness Yoga
. moderate PD, the
vs Stretching and .
Resistance Trainin mindfulness yoga program was
. 8 . found to be as effective as SRTE in
Exercises on Mindfulness Yoga vs . .
Anxiet and Randomized 38-85 (mean Stretchin and 'mproving motor
y. Parkinson . . 63.6) (6ev | 2019 . & . - dysfunction and mobility, with the
Depression for Clinical Trial , Resistance Training " . .
. goTLalEL) . additional benefits of a reduction
People With Exercises . .
. . in anxiety
Parkinson Disease: .
. and depressive symptoms and an
A Randomized . . L .
. increase in spiritual well-being and
Clinical HRQOL
Trial. [109] '
Body-weight-supported Locomotor training, including the
. treadmill training | Treadmill, use of body-weight support in
Body-weight- . . . . . .
. singleblinded, | 62.0+£12.7 (Locomotor training | bodyweight support | stepping on a treadmill, was not
supported treadmill . . . .
rehabilitation _after Stroke randomized, years (6ev | 2011 | included stepping on a | system shown to be superior to
controlled trial | eotidlel) treadmill with partial | (manufactured by | progressive exercise at
stroke. [126] . . .
body-weight support | Robomedica) home managed by a physical

and manual assistance

therapist.
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as needed for 20 to 30
minutes at 3.2 km per
hour (0.89 m per second
[20 mi per hour]),
followed by a
progressive program of
walking over ground for
15 minutes.)

Exercise and
Parkinson Disease:

prospective,

Tango (Argentine
tango), Treadmill, and
Stretching (gentle

Contrary to our hypotheses, only
treadmill improved

Comparing Tango, | Parkinson . >=67 2019 | stretching and whole- | Treadmill forward walking, while backward

. controlled trial . ) S . .
Treadmill, and body flexibility exercises walking improved with treadmill
Stretching. [122] designed for people and stretching.

with PD.)
Change in Fitness
and the Relation to Aerobic exercise improves
Change in Cognition VO2peak in community-dwelling
and patients with mild AD.
L . , . 52-83, mean .
Neuropsychiatric Alzheimer' | randomized . . Furthermore, changes in VO2peak
. . 69.2 (6ev | 2018 | Aerobic Exercise - .
Symptoms After | s Disease | controlled trial , appear to be associated to
. L eotialel)
Aerobic Exercise in changes
Patients with Mild in cognition and neuropsychiatric
Alzheimer's symptoms.
Disease. [84]
Mirror therapy Mirror therapy, In our group of subacute stroke
improves hand . neurodevelopmental patients, hand functioning
. . randomised mean age s s . )
function in Stroke . 2008 | facilitation techniques, | - improved
controlled trial | 63,2 . . .

subacute stroke: a physiotherapy, more after mirror therapy in
randomized occupational  therapy, addition to a conventional
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controlled trial.
[131]

and speech therapy (if
needed)

rehabilitation program
compared with a  control
treatment immediately after 4
weeks of treatment and at
the 6-month follow-up, whereas
mirror therapy did not affect
spasticity.

Mirror therapy, single
and group physical

This study showed no effect on

. therapy, occupational . i
Mirror therapy for Py . p sensorimotor function of the arm,
. . therapy, training of . A .
patients with . . . activities of daily living and quality
, basic daily activities . .
severe arm paresis . mean age . of life of mirror therapy compared
randomised and, according to
after stroke--a Stroke . 63.8 and | 2013 | . . . . to a
. controlled trial individual impairments, . .
randomized 69.2 control intervention after stroke.
. sports therapy, speech .\
controlled trial. However, a positive effect on
and language therapy . .
[132] visuospatial
and/or -
. neglect was indicated.
neuropsychological
therapy.
Resistance Exercise
Effects of . .
. . Training (Each session
Resistance Exercise . . . - S
. included a 10-min In conclusion, our findings indicate
Training on . . . .
i . warm-up, 40-min high- that high-speed resistance
Cognitive Function . . .
. . . mean age speed resistance exercise training approaches are
and Physical | Cognitive | randomised .. . L . -
. . . 73,9 2018 | training (seated row, effective in improving cognitive
Performance in Frailty controlled trial , . .
.\ . (eotialer) one leg press, applied function and
Cognitive Frailty: A . .
. pec deck flus, seated leg physical performance in older
Randomized . . . . . .
. raise, lateral raise, semi adults with cognitive frailty.
Controlled Trial. .
[96] squats, wide squats,

bridging), and 10 min
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of cooling down)

A course of Elements virtual
rehabilitation using goal-directed
and

Elements virtual .
rehabilitation exploratory upper-limb movement
. tasks facilitates both motor and
improves  motor, . .
. conventional cognitive
cognitive, and . .
functional randomized 42-94, mean occupational and Virtual reality | TECOVErY after  stroke. The
. Stroke controlled 64.3 (6ev | 2019 | physiotherapy (i.e. TAU) . ¥ magnitude of training effects,
outcomes in adult . . technologies . .
. pilot study eoTLalel) and VR Elements maintenance of gains
stroke: evidence . N
. training at follow-up, and generalization to
from a randomized . o . .
. daily activities provide compelling
controlled pilot - .
study. [173] preliminary evidence of the power
¥ of virtual rehabilitation when
applied in a
targeted and principled manner.
. Although no differences were
Implementing
. . found between the study groups,
physical  exercise . o . .
. analysis within the intervention
and music .
. . . Elderly, group suggest that physical
interventions  for observational . . . o
atients  sufferin Dementia | intervention mean age 2019 physical exercise and exercise may have some positive
P . 8 77.7 music interventions effects for both NPS and the level
from dementia on study , Lo .
(eotialel) of functioning in some patients
an acute . . . .
- with dementia while no positive
psychogeriatric . .
. . effects regarding music
inpatient ward. [97] . .
interventions were found.
Short-term strength Short-term  structured strength
g Polyneuro | randomised mean age 62 Short-term strength and . g
and balance ath controlled trial | years 2019 balance trainin i and balance training
training does not pathy y g did not influence HRQoL but
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improve quality of
life but
improves functional

produced sustained
improvements in functional status
and balance confidence at

status in individuals 6 months.
with diabetic
peripheral
neuropathy: a
randomised
controlled trial.
[174]
Physiothera .
. ¥ Py Supervised strength, )
improves motor - Our pilot results suggest that a
.. . flexibility, posture and i
function in patients mean age . short-term bout of physiotherapy
. . . balance exercises, .
with the Parkinson ilot two-arm 71.6 in the transfers swinas is
variant of | Parkinson | ° PD group | 2019 Y 85 feasible, safe and improves gait
. pre-post study walking and . . .
multiple system (6ev o - performance in patients with
atrophy: A €0TLAlEL) coordination  training, multiple system
. . dual task and stair
prospective  trial. climbin atrophy.
[110] &
The pilot demonstrated successful
. . recruitment,
Combined electrical -
. . treatment safety and tolerability
stimulation and L .
. . . and clinically meaningful outcome
exercise for swallow . Combined electrical . S
e randomized 73-81  (bev . . improvements, justifying
rehabilitation post- Stroke . , 2018 | stimulation and swallow .
. controlled trial | eotidiel) . progression to a fully powered
stroke: a  pilot exercises
study. It also showed

randomized control
trial. [130]

clinically meaningful treatment
trends for the Ampcare ESP
intervention.
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This dance routine improves
Effe.cts of a special!y mild Elderly mean cognitiye function, especially
designed  aerobic . . . . episodic
. cognitive | randomized age 70.3 a specially designed . .
dance routine on | . . . 2018 . . - memory and processing speed, in
. . impairmen | controlled trial | years aerobic dance routine . .
mild cognitive , MCI patients and merits
. . t (eotiatel) . .
impairment. [98] promotion in
communities.
Robotic therapy in the Robotic therapy positively
. grounded robotic influenced in the decrease and
Robotic therapy for
. . . 55-77 years platform of 4 freedom .| annulment of
the hemiplegic experimental . grounded robotic . .
. Stroke .. . (6ev 2020 | degrees and superficial pain and the spasticity degree,
shoulder pain: a Clinical trial , platform . . -
. eoTLalel) thermotherapy, r reaching a range increase of joint
pilot study. [175] .
lymphatic massage and movement and
kinesitherapy the improvement of muscle tone.
Effects of Exergame
on Patients' Balance Exergame rehabilitation in
and Upper Limb t exergame poststroke patients can be an
Motor Function Randomized rehabilitation using . efficient
. Motion Rehab AVE . ,
after Stroke Controlled mean age 76 | 2019 | Motion Rehab AVE 3D & 3D ! alternative for restoring balance
Stroke: A Trial conventional and upper limb motor function
Randomized physiotherapy and might even
Controlled Trial. reduce treatment time.
[176]
Patients with Parkinson's disease
Pallidal versus had similar improvement in motor
subthalamic deep- . mean age Pallidal versus function after either pallidal or
. . ) . Randomized . . . . .
brain  stimulation | Parkinson Clinical Trial 61.8 2010 | subthalamic deep-brain | - subthalamic stimulation.
for Parkinson's (eoTLalel) stimulation Nonmotor factors may
disease. [111] reasonably be included in the

selection of surgical target for
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deep-brain
stimulation.
A randomized
controlled trial of a Walking with specific additional
walking training . - . cognitive distraction (dual-task
) . . mean age walking training with - . . .
with simultaneous randomized . ", . training) might increase activity
. Stroke . 60.8 (6ev | 2019 | simultaneous cognitive | treadmill
cognitive demand controlled trial , more over 12 weeks, but the data
. eotialel) demand (dual-task)
(dual-task) in are not
chronic stroke. conclusive.
[141]
. The intensive sensorimotor
A sensorimotor . .
. . . stimulation program for the upper
stimulation average age sensorimotor . o
. . . extremity may be an efficacious
program for randomized 61.9 years stimulation program . . .
L Stroke . 2013 L - method for improving function
rehabilitation of controlled trial | (6&v and rehabilitation
chronic stroke gotalel) sessions and use of the
. affected limb in ADL in chronic
patients. [177] .
stroke patients.
Virtual reality to
augment robot-
assisted gait Robot-assisted gait . . .. | VR-augmented RAGT resulted in
. . . . robotic-driven  gait | . o o
training in non- training (RAGT), either . high acceptability and motivation,
. . mean age 64 orthosis Lokomat .
ambulatory patients randomized standard RAGT (control and in a reduced drop-out rate
. Stroke . (6ev 2018 (Hocoma AG, . .
with a subacute controlled trial , group) or VR- . and an extended training time
) gotialel) Volketswil,
stroke: a  pilot augmented RAGT Switzerland) compared to
randomized (intervention group). standard RAGT.
controlled trial.
[127]
Robotic-Assisted Randomized mean age Conventional  physical | newly developed | A prototype shoulder
Shoulder Stroke Controlled 65.9 (6ev | 2019 | therapy directed at both | robot designed to | rehabilitation robot as an adjuvant
Rehabilitation Trial gotialel) improving upper | perform joint | therapy
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Therapy Effectively extremity mechanics | mobilization and | improves hemiplegic shoulder
Improved through PROM | stretching exercises | pain and self-reported shoulder-
Poststroke exercises and reducing | with patients related disability.
Hemiplegic neurologic injury based
Shoulder Pain: A on the Bobath approach
Randomized & Robotic-Assisted
Controlled Trial. Shoulder Rehabilitation
[128] Therapy (RSRT)
Wearable Sensor- Gamepad with
Based Biofeedback balance and gait | wearable internal | Gamepad-based  training  was
Training for Balance . tailored exercises | sensors,  providing | feasible and superior to
, ] Randomized mean age 74 . oy . . .
and Gait in . included within | users with real-time | physiotherapy
. . Parkinson | Controlled years  (6ev | 2016 ) . . L .
Parkinson Disease: Trial —- Gamepad and | visual and acoustic | without feedback in improving
A Pilot Randomized Personalized feedback about their | BBS performance and retaining it
Controlled Trial. physiotherapy exercises | movement  during | for 1 month.
[178] the exercises.
Both treatments were
- effective in the improvement of
Conflicting  results .
. gait performances, although the
of  robot-assisted .
. statistical
versus usual gait . .
training during 7246 years analysis of functional
randomized - robot-assisted and usual | Lokomat robotic | independence showed a
postacute Stroke . . (6ev 2016 ) . L ) .
e clinical trial , gait training system significant improvement in the
rehabilitation of eotialel) . s
. experimental group, indicating
stroke patients: a . .
. L possible advantages during
randomized clinical generic activities of
trial. [133
rial. [133] daily living compared with
overground treatment.
Robot-assisted Stroke randomized mean age 66 2010 robot assisted therapy, | robotic system | In patients with long-term upper-
therapy for long- controlled trial | years (28-95) intensive  comparison | consisted of four | limb  deficits after stroke,
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term upper-limb
impairment  after
stroke. [129]

(6ev
goTLaleL)

therapy, or usual care

with the use of a
permuted-block design
that was  stratified

according to site

modules: a
shoulder—elbow unit
for horizontal
movements; an
antigravity unit for
vertical movements;
a wrist wunit for
flexion—extension,

abduction—
adduction,
pronation—
supination
movements; and a
grasphand unit for
closing and opening

and

robot-assisted therapy did not
significantly improve motor
function at 12 weeks,
as compared with usual care or
intensive therapy.

movements.
Shaping
neuroplasticity by mean age 67
using powered (6ev eotialel . . . -
. . . , neuroplasticity by using Ekso™ gait training seems
exoskeletons in randomized oAAG oxebov wearable L . O
. . Stroke . . . , 2018 | powered exoskeletons promising in gait rehabilitation for
patients with clinical trial oAoL givaul . L exoskeleton, Ekso™ . .
. , for gait training post-stroke patients, besides OGT.
stroke: a mavw  omno
randomized clinical 65)
trial. [179]
Effects of upper . MIT- . .
limb bot- Robot- ted limb
limb robot-assisted upr.Jer 'm robo MANUS/InMotion2 ° 0.?59.5 € upper 'm
. , assisted therapy, . . rehabilitation  treatment can
therapy on motor randomized Avw Ttwv 67 . . (Interactive Motion .
. Stroke . , 2014 | physiotherapy session, . contribute
recovery in controlled trial | (eotidiel) . . . Technologies, Inc., . . .
including both dexterity to increasing motor recovery in
subacute stroke and gait trainin Watertown, MA, subacute stroke patients
patients. [180] & g USA) P '
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Exercise on Objective
(resistance training (RT)

Randomized, and bodyweight
Controlled Trial of functional mobility S . .

. . . . . High-intensity exercise
Exercise on Randomized mean age exercises with limited rehabilitation improves obiective
Objective and | Parkinson | Controlled 65.33 2020 | rest intervals that we | - slee P )
Subjective Sleep in Trial (eotialel) previously used in PD to P .

. e N outcomes in PD.

Parkinson's Disease. challenge strength,

[181] power, balance, and
endurance) and
Subjective Sleep

A High-I i

. igh-Intensity A high-intensity multimodal
Exercise Boot Camp .

. exercise boot camp was
for Persons With . . .

. . feasible and safe in persons with

Parkinson Disease: . . . .
A Phase I High-Intensity Exercise PD. Compared with usual care,
. ’ . mean age 64 aerobic, strength and there were no
Pragmatic, . Randomized ) ) . .
. . Parkinson . . (6ev 2019 | balance excercises with | - differences in adverse events.
Randomized Clinical Clinical Trial , . L .
. . eoTLalel) range of motion and Moreover, the high-intensity
Trial of Feasibility, . . .

. stretching multimodal exercise
safety, - Signal  of rogram roduced more
Efficacy, and p & P

. improvement across more
Disease domains than usual care
Mechanisms. [182] '

Visual cues This pilot study suggests that
combined with visual cues combined with
tcreadmlll training t.o . randomized mean age 70 Visual cues combined | motorized medical tre'ao.lmlll -
improve gait | Parkinson . (6ev 2016 . . . L training have more beneficial
. controlled trial , with treadmill training treadmill, visual cues . .
performance in eotialel) effects on gait than pure treadmill

Parkinson's disease:
a pilot randomized

training in
patients with a moderate stage of
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controlled trial. Parkinson's disease.

[183]

Do Patients With

Parkinson's Disease Treadmill walking

With Freezing of (with or without VR) improved

Gait Respond postural instability in both FOG+

Differently Treadmill Training . . and FOG-, while

. secondary mean age 70 . treadmill, virtual . . .

Than Those | Parkinson analvsis (eoTidze) 2020 | Augmented by Virtual reality equinment controlling for disease severity

Without to y Reality y equip differences. As found previously,

Treadmill Training T + VR

Augmented by reduced falls more than TT alone,

Virtual Reality? even among those with FOG.

[184]

Virtual reality for

gait training: can it The results indicate that TT + VR is

:Zgrncii to enr:::(?er 671 % 65 Treadmill Trainin \rfr:zblesi nificai:tl im Irngve h s?:adl

& . , open-label years (55-79) . & treadmill, virtual v Si8 y. p' Phy

complex  walking | Parkinson . 2011 | Augmented by Virtual . . performance, gait during complex

and reduce fall risk trial (Bev Reality reality equipment challenging

in patients with eoudgey) conditions, and even certain

Parkinson's aspects of cognitive function.

disease? [140]

Effects of robot Robotic-assisted Robot-assisted rehabilitation was

therapy on upper mean age 67 rehabilitation (aimed at as effective as arm-specific

body kinematics cars ir% the practicing shoulder and | planar robotic | physiotherapy in reducing arm

and arm function in randomized y elbow movements in | manipulandum impairment (FM-UE) in persons
Stroke . robot group | 2020 . . . .

persons post controlled trial (Sev the horizontal plane) & | (Braccio di Ferro, | post-stroke, but it

stroke: a  pilot eoTIATE) arm-specific Celin s.r.l., Italy) was more effective in improving

randomized physiotherapy (typically motor control strategies adopted

controlled trial. consisted during an
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[185]

of passive and active
mobilization of scapula,

shoulder,
elbow and wrist,
followed by task-

oriented exercises that
incorporated single or
multi-joint movements)

untrained task involving vertical
movements not practiced during
training.

processing

NeReBot (@ 3-| Patients who received robotic
. . Robotic-assisted degree-of-freedom therapy in addition to
Robotic-assisted . . .
e . mean age 65 rehabilitation, standard | wire-based robot, | conventional
rehabilitation of the randomized e .
. Stroke . (6ev 2007 | rehabilitative treatment | designed for the | therapy showed greater
upper limb after controlled trial , . . . .
acute stroke. [186] eoTLalel) (based on the Bobath | treatment of | reductions in motor impairment
' concept) poststroke  upper- | and improvements in
limb impairment). functional abilities.
IVGB system
Effects of developed b . .
. ¢ . . V. p .y The customized IVGB exercise
interactive  video- . modifying the XaviX . .
prospective, . training improves balance,
game-based . entertainment
. randomized, Older adults . . . postural
exercise on balance . . . interactive video-game- | system (SSD . . .
. . Parkinson | single-blind, (mean 67.8) | 2020 : . stability and confidence in
in older adults with \ based exercise Company Limited, . .
. crossover 12- | (eotidlel) . preventing falls in older adults
mild-to-moderate . Shiga, Japan), SF-36 .
. o week trial with
Parkinson's disease. (a self-reported mild-to-moderate PD
[187] quality of life )
guestionnaire)
Effect of the Wii .
- s —— The results on attention,
Sports Resort on naturalistic mean age 65 cognitive rehabilitation rocessing  speed and  workin
the improvement in Stroke pre-post facto | (6ev 2019 | with the use of video | Wii Sports Resort pmemor & sp &
attention, study €oTLalel) games y

improved in both groups.
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speed and working

memory in
moderate  stroke.
[188]

Effect of reducing
assistance  during
robot-assisted gait

Application of the assist-as-

training on step . mean age 65 ‘ Treadmill,  Walkbot needed training mode for the
length asymmetry randomized assist-as-needed robot- . unaffected
. . . Stroke . (6ev 2018 . . . (P&S Mechanics, | .. .
in patients with controlled trial , assisted gait training limb helped improve step length
. . eotialel) Seoul, South Korea) . .
hemiplegic stroke: asymmetry in chronic stroke
A randomized patients.
controlled pilot
trial. [142]
Effect of Stride
Management Assist SMA ( an external
Gait Training for skeletal-system
Poststroke Randomized mean age Robot-assisted gait | robot developed by | Ten days of RAGT with the SMA
Hemiplegia: A & training (RAGT) with | Honda R&D that | was effective for improving gait
. Stroke Controlled 64.9 (6ev | 2019 . . .
Single Center, . , Stride Management | comprises 3 | disorders of subacute stroke
Trial eotialel) ) . .
Open-Label, Assist components: a hip | patients.
Randomized frame, 2 thin motors,
Controlled Trial. and 2 thigh frames).
[189]
A Randomized Further studies are needed taking
Contr(?lled Trial to Randomized 69 + 811 ‘ ‘ into acc9unt flndlngs'from this
Investigate the . Tango Argentino & Tai study to improve recruitment and
Parkinson | Controlled years (6ev | 2019 . - . . .
Impact of Tango . . Chi attrition of patients during the
. Trial eotialel) .
Argentino trial and to
versus Tai Chi on justify the potential
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Quality of Life in
Patients with
Parkinson Disease:
A Short
Report. [123]

implementation of
argentino into clinical care.

Tango

Physiotherapy (n
balance training,
. sensory integration,
Physiothera .
ys! Py agility and motor
Versus N . . .
. coordination, When comparing the intervention
Physiotherapy Plus . I
" . mean age exploration of limits of moments, the two treatment
Cognitive  Training . . .. .
. . Randomized 65.5 years stability, anticipatory approaches used were effective
on Cognition and | Parkinson . . 2019 . -
Quality of Life in Clinical Trial (6ev and reactive postural for the outcomes: memory,
. ¥ . go0TLaleL) adjustments, functional visuospatial function,
Parkinson  Disease: independence, and gait and quality of life in both groups
Randomized Clinical incep ’ & quatity groups.
Trial. [112] improvement) &
' Cognitive Training (30
mins of cognitive
stimulation activities)
A task-orientated
int ti . . Study findi t the effi
intervention . Siv-minute  walk  test udy findings suppor e.e icacy
enhances walking of a task-orientated
. (SMWT), 5-m walk . L . .
distance and speed . mean 71 intervention in enhancing walking
. . randomized (comfortable and . . .
in the first year post Stroke . (6ev 2004 . - distance and speed in the first
controlled trial , maximum pace), Berg
stroke: a eotLalel) . . year post
. Balance Scale, timed 'up . . .
randomized , stroke, particularly in people with
i and go'. . -
controlled trial. moderate walking deficits.
[138]
Upper limb robot- Stroke Randomized mean 72 2020 Robot-assisted planar end-effector | upper limb
assisted Controlled (6ev rehabilitation & | InMotion2  robotic | Robot-assisted Therapy may lead a
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rehabilitation Trial gotialel) traditional physical | system (Interactive | greater reduction of motor

versus physical therapy Motion impairment in

therapy on Technologies, Inc., | subacute stroke patients

subacute Cambridge, MA, | compared to Traditional Therapy.

stroke patients: A USA). The gains observed at

follow-up study. the end of treatment persisted

[190] over time. No serious adverse
events related to
the study occurred.

A physical activity

program is no more

effective than

standard care at

maintaining upper

limb  activity in . mean 72 . . After intervention, there was no

. randomized physical activity . .
community- Stroke . (6ev 2019 . - difference between the groups in
. controlled trial , coaching program . L

dwelling people eotialel) terms of upper-limb activity.

with stroke:

secondary

outcomes from a

randomized  trial.

[191]

An Acute

Randomized Peripheral nerve stimulation in ET

Controlled Trial of . may provide a safe,

. . . . Randomized mean age 70 . . . .
Noninvasive Idiopathic Noninvasive Peripheral . well-tolerated, and effective
. Controlled years 2019 . . Cala ONE device . .
Peripheral Nerve Tremor . , Nerve Stimulation treatment for transient relief of
. . Trial (eotiatel)
Stimulation hand tremor
in Essential Tremor. symptoms.

[192]

71



Iponypévn KMivikn Ipaktiki) Ztig Emotpeg Yyeiag

TpApa NoonAeotikrg - EAAnpviko Meooyetaxo ITavemot)pio

Acute stroke
rehabilitation for

Randomized,

ait training with single center median ait training with cybor the FIM scale could be used to
8 8 & . ' | age =69 year 8 g y .g mobile hoist (ROPOX | identify responsiveness to acute
cyborg type robot Stroke observational 2019 |type robot  Hybrid ™
. L. S (6ev L . ALL IN ONE™) stroke
Hybrid Assistive study . Assistive Limb I .
Limb: A pilot study gotialel) rehabilitation using HAL.
[193]
Results suggest that
GripAble (a low-cost | patients training with CPF-based
Optimizing self- passive handgrip | adaption performed better than
exercise scheduling mean age 66 promoting those training
in  motor stroke Randomized ears (4%_96) self-led motor training | independent with fixed conditions. This was not
using Challenge Stroke Controlled (VSEV 2019 | based upon CPF | rehabilitation of | seen for healthy volunteers whose
Point Trial - scheduling grasp and upper limb | performance was close to ceiling.
Framework theory. function),  Android | Further data collection is required
[194] tablet to control the | to
GripAble determine the significance of the
results.
Effects of Trunk Com-Pressor Belt . .
I . . Wearing a pelvic belt on the
Stabilization (Orthopedic Physical . . .
. . paretic ~ side  during  trunk
Exercise While Therapy  Products, stabilization
Wearing a Pelvic Plymouth, MN), .
. - . . exercise seems to be more
Compression  Belt . mean age trunk stability exercise | Zebris FDM-T . . .
. Randomized . . effective at  improving the
on Walking and 65.5 years on balance and gait | treadmill system . .
. e Stroke Controlled 2020 . . . . . balancing and walking
Balancing Abilities (6ev While Wearing a Pelvic | (Zebris Medical . . .
. . . Study , . abilities of patients with stroke
in Patients With eotialel) Compression Belt GmbH, Isny, . . .
than wearing a pelvic compression
Stroke: An Assessor Germany),
. .| belt on the
Blinded, BIORescue (analysis L .
. nonparetic side or not wearing a
Preliminary, system by

biofeedback, RM

pelvic belt.
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study. [197]

Controlled  Study. INGENIERIE, Rodez,
[195] France)
vibrotactile BF
Haptic-based device, a Nintendo
perception- Wii balance board
empathy o (WBB) (Nintendo - .
. initial Post training, patients
biofeedback system e Co., Ltd.,, Kyoto, .
feasibility mean  age: demonstrated marginally reduced
for balance - Japan), and a . .
e . study (pre- | 64.4+9.2 balance-training postural spatial variability, and
rehabilitation in Stroke . 2018 . personal computer | *,
. . post design | years  (bev regimen . clinical  balance  performance
patients with . . with N .
. without eoTLalel) significantly improved at post-
chronic stroke: control group) customprogramed trainin
Concepts and initial group software (Visual &
feasibility study. Studio; Microsoft
[196] Corp., Redmond,
WA, USA).
ankle foot orthosis,
biosignal  amplifier
(to manage the
. acquisition of
B h
oo§t‘|ng the angular data | PhT-Pt  sharing of exercise
traditional . . . L
. . (g.USBamp, g.tec, | information, provided by joint
physiotherapist . . o .
approach for stroke Randomized mean age Schiedlberg, sensorization and vBFB, improved
PP . . Stroke controlled 66.2 (6ev | 2017 | ankle treatment Austria)), Four EMG | the efficacy of the conventional
spasticity using a . ) . .
. clinical trial eotLalel) wireless sensors | approach for
sensorized ankle . . - .
. . were included to | treating ankle spasticity in
foot orthosis: a pilot
measure the | subacute stroke Pts.

chief muscles that
are responsible for
ankle
flexion/extension
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motions.

computerized

. hysical d
Neuroplastic effects Eoyrs;li(tfia:/e trai:i:
of combined g .g Our results indicate that combined
. components, Brain . .. .
computerized . physical and cognitive training
. . . Fitness software
physical and Long Lasting Memories (Posit Science shows
cognitive training in randomized mean age = (LLM) Intervention Corporation San indices of a positive neuroplastic
elderly individuals | Dementia . 70.80 2015 | including Cognitive p' ! effect in MCI patients and that
. controlled trial , .. Francisco, CA, USA),
at risk for (eotialel) Training (cT) and ’ EEG may serve
. . L Exergames with the - .
dementia: an Physical Training (PT) use of supportin as a potential index of gains versus
eLORETA controlled PP . & cognitive declines and
study on restin hardware like neurodegeneration
Stateys (198 8 Nintendo Wi, Wii & ‘
’ remote, and Wii
balance-board
Effect sizes calculated for all
treatment
Home-based, outcomes ranged from small-to-
square-stepping moderate for both mobility and
exercise  program cognitive variables
among older adults - between the intervention and
. . . feasibility mean age Home-based, square- . .
with multiple | multiple . . . pedometer (YAMAX | attention-control conditions,
. . randomized 64-65 (6ev | 2018 | stepping exercise ..
sclerosis: results of | sclerosis . , SW-200) thereby providing
- controlled trial | eotiaiel) program . .
a feasibility preliminary evidence that
randomized participation in the SSE program
controlled  study. may improve cognition
[199] and mobility function. The results
support the feasibility,
acceptability, and
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possible efficacy of a home-based
SSE intervention for older adults

with MS.
GAITRite Portable
Taoist Tai Chi® and Walkway System
Memory mild . (CIR Systems Inc., | Contrary to expectations, TTC
. . randomized mean age 72 . . . . . . e
Intervention for | cognitive . Taoist Tai Chi® and | Franklin, NJ), a | exercise did not specifically
. . . . control  pilot | (6ev 2015 . .
Individuals with | impairmen stud ——- Memory Intervention portable improve
Mild Cognitive t ¥ computerized cognition or physical mobility.
Impairment. [100] walkway mat
system.
The greatest temporal-spatial
adaptations were elicited when
participants negotiated the tall
Gait & Posture obstacle. Electing a wider step
Special Issue: Gait when crossing
?::p(::zlems '22 mean age 70 GAITRite® , Platinum :L:};iw:(lalnofgtaglc?thwiz\ll:rStrfcfﬁg:
P ° | parkinson | Clinical Trial | 28 2018 | gait training model v.4.5, USA, group
obstacle type in (eotialel) 240 Ha) (older adults and
fallers with PD). The tall obstacle presented
Parkinson's disease. added challenge for PD who spent
[200] longer in
single limb support during the
crossing steps compared to
controls.
Walking  Training body weight supported . .. | Walking distance and both self-
A . L treadmill, Gait
and Functioning Prospective mean age 72 walking training Trainer (Reha-Stim reported and measured
Among Elderly Stroke P , & 2015 | (BWSWT), walking . " | functioning
. cohort study (eotiatel) . . Berlin, . . .
Persons With training without body- improved during walking
. 135 Germany) e
Stroke: Results of a weight support and rehabilitation among  elderly
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Prospective Cohort
Study. [143]

therapeutic exercises. In
addition,
multiprofessional
comprehensive
rehabilitation methods
were used.

and

persons who had a stroke.

Do post-stroke ERIGO training could be a valuable
patients benefit tool for the adaptation to the
from robotic . . . . vertical position with a better
verticalization? A Randomized mean age standard physical | Tilt-table equipped global function improvement, as
. ' Stroke Controlled 70,5 (6ev | 2015 | treatment program and | with the dynamic !
pilot-study Trial eoTLalel) VT foot-support (ERIGO) also suggested
focusing on a novel PP by the sensory-motor and
neurophysiological vestibular system plasticity
approach. [201] induction.
E i h ith ki
Effects of intensive xe.rc'lse .t erapy Wlt. we '|ng
. . . training improved gait function
therapy using gait electromechanical . .
. . mean age . - . . .. | irrespective of the method used,
trainer or floor randomized gait training and floor | gait trainer (Gait . .
. . Stroke . >65.7 (6ev | 2009 . . . . but the time and effort required to
walking  exercises controlled trial , walking exercises Trainerl, Reha-Stim, .
goTLalEL) . achieve the
early Berlin, Germany) results favour the gait trainer
after stroke. [146] ) 8
exercise.
Despite proving overall
effectiveness, the response to T-
Predictors of post hoc EX varies
response to analysis of 2 | mean age treadmill exercise and markedly between individuals.
treadmill exercise in Stroke randomized 66.8 (6ev | 2010 . . treadmill Whereas intensity of aerobic
. , aerobic exercise .
stroke survivors. controlled T- | eotialel) training seems to be
[144] EX trials an important predictor of gains in

cardiovascular fitness, lesion size
and

76



Iponypévn KMivikn Ipaktiki) Ztig Emotpeg Yyeiag

TpApa NoonAeotikrg - EAAnpviko Meooyetaxo ITavemot)pio

location as well as interval
between stroke onset and therapy
delivery likely

affect therapy response.

A novel sensory
system and upper
limb bio-mechanical

Our findings indicated that robotic

model combined | arm therapy alone, without

ith hical itional hysical h
Results of clinicians th a sgraphica gddltlona‘ P y§|ca therapy
. . interface were used | interventions tailored to the

using a therapeutic . . .

robotic svstem in an pilot mean age robotic  therapy & |to convert an | paretic arm, was as

in atienty stroke Stroke randomized 70.4 (6ev | 2011 | standard physiotherapy | industrial robot | effective as standard

P e . controlled trial | eotialel) treatment (5degrees of | physiotherapy treatment for all
rehabilitation unit.

[202] freedom (DOF) | responses and more
desktop robot with | effective than conventional
position based | treatment for the CMSA Arm and
control) into a safe | Hand
rehabilitation  tool
for physiotherapy

Robotic-assisted RAG'!' may flgmflcantly |mpr(?ve

. . . walking ability, motor function

gait training in . . .

Parkinson's disease: mean age Robotic-assisted gat and

i . randomized g training (RAGT) and | Lokomat (Hocoma, | for a maximum period of three

a three-month | Parkinson . . 77.6 2017 . . . . -

clinical trial , Conventional gait | Zurich, Switzerland) months. Thus, our findings

follow-up (eotialer) . .

. . training support the importance
randomized clinical . -
. of a RAGT as a valid rehabilitative

trial. [113]

tool for PD.
Aerobic exercise is Intervention mean age . . recumbent cycle | This is the first study to show that
. . . Aerobic exercise & goal- . . .
more effective than | Parkinson | with  control | 67-70 (6ev | 2018 . ergometers (700 | aerobic  exercise is more
) , base exercise . . . .
goal-based exercise group eotialel) Excite + Recline, | effective than goal-based exercise
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for the treatment of

Technogym USAO,

for the treatment of cognition in

activity-based

randomized

>69  (45-90

using arm ergometer or

cognition in Seattle, Washington) | PD with and
Parkinson's disease. without cognitive impairment.
[203]
motorized tilt table
with integrated
. boti t i
Assisted leg . robotic > epplng The developed FES and leg
. conventional  therapy | technology specially | . .
displacements and . . . displacement-assisted therapy
. . (supervised physical | designed for .
progressive loading . . mean 64 . . - facilitates
. intervention therapy, including | rehabilitation . .
by a tilt table . 18 (38 to 82 . . . a smooth transition to walking in
. . Stroke with  control 2011 | stretching, active or | procedures in acute . s .
combined with years) (6gv . . . the vertical position and increases
. group , passive mobility and | stroke patients that
FES promote gait eotialel) ) . the

. exercises) and  FES- | allowed both passive . . ens
recovery in acute thera and active le patient's functional abilities and
stroke. [204] Py . g the effectiveness of rehabilitation.

movements (Russian

patent #2352316,

16.10.2007).
Comparison of
Neuroplastic The inhibition of the
Responses to contralesional M1 or the
Cathodal . Cathodal Transcranial .

. . randomized, . constant-current reduction of
Transcranial - Direct lacebo- mean  age, Direct Current electrical stimulator, | interhemispheric interactions was
Current Stroke P 65y (6ev | 2018 | Stimulation (tDCS) and ! . .p .

. . controlled , . MagPro X100 | not clinically useful in the
Stimulation and eotialel) Continuous Theta Burst .

. study . . stimulator heterogeneous
Continuous Theta Stimulation (cTBS) . .
. L group of subjects with subacute

Burst Stimulation in ctroke
Subacute  Stroke. )
[205]
A pilot study of Stroke Prospective mean age 2008 activity-based therapies | Monark arm | This study suggests that activity-

ergometer (Monark-

based therapies using an arm
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therapy in the arm controlled years) (6gv robotic or group | Crescent AB  of | ergometer or robot when used

motor recovery study gotialel) occupational  therapy | Sweden) and robot | over shortened training periods

post  stroke: a and physical therapy (MIT-Manus) have the same

randomized effect as OT group therapy in

controlled trial. decreasing impairment and

[206] improving disability in
the paretic arm of severely
affected stroke patients in the
subacute phase.

A randomized trial . .

. stationary  bicycle, | Both programmes were equally

of two home-based randomized, . . L o .

. . . . equipped with | effective in maintaining walking
exercise pragmatic, mean age stationary cycling and electronic capacity after discharee from
programmes to Stroke trial with | 67.7 (6ev | 2013 | disability-targeted L pactty e &

. . , . . monitoring of speed, | stroke rehabilitation; or were
improve functional repeated eotialel) interventions . . .
. distance, and heart | equally ineffective
walking post-stroke. measures . . . .
rate in improving walking capacity.
[207]
2 MagStim 200 | Changes in WMFT and AMPS were
stimulators and | not significantly different between
Quad Connect | groups. Cerebral activation during
Constraint-induced Constraint-induced module (MagStim | a motor task decreased
therapy in stroke: therapy (restraint of the | Co., Whitland, | significantly, and
magnetic- Intervention mean 64 (41- unaffected upper | Wales, UK), a PC | motor map size increased in the
stimulation motor Stroke with  control | 81) (6ev | 2003 | extremity during waking | system with built-in | affected hemisphere motor cortex
maps and group gotalel) hours and task-oriented | A/D board (DAS-16, | in Cl patients
cerebral activation. therapy of the affected | Keithley but not in control patients. Both
[208] upper extremity) Instruments, changes may reflect improved
Cleveland, OH, USA) | ability of upper
and proprietary | motor neurons to produce
software. movement.

79



Iponypévn KMivikn Ipaktiki) Ztig Emotpeg Yyeiag

TpApa NoonAeotikrg - EAAnpviko Meooyetaxo ITavemot)pio

Both vibration and no vibration
groups significantly

randomized, SMART Lounge | ; )
. . . . improved after one month of daily
Vibration  therapy single-blind (NexNeuro LLC,

. . , treatments. However, there was
for Parkinson's (rater blinded) | mean age Schaumburg, IL) no sienificant
disease: Charcot's | Parkinson | comparison of | 65.39  (6gsv | 2012 | Vibration therapy vibroacoustic system | . 8

. . . . . . difference between the two
studies  revisited. immediate eotialel) with four custom treatment erouns. sugeesting that
[116] and daily transducers encased ..g ps, sUgg &

treatment in the chair non-specific or
placebo factors had an effect on
PD motor function.
Rehabilitation with .
. physiotherapy
mental practice has .
. according to the Dutch
similar effects  on uidelines for patients
mobility as g' . , p. In this study, we did not find
e . . with Parkinson’s disease .
rehabilitation with multicentre mean age 70 differences between embedded
. , . (Keus et al 2004) mental
relaxation in people | Parkinson | randomised (6ev 2011 . .- mental
. . , . , practice embedded in . . .
with Parkinson's controlled trial | eotidlel) . practice and relaxation with
. standard physiotherapy
disease: a . current standard of care.
multicentre and relaxation
. . embedded in standard
randomised  trial. hvsiothera
[209] pny py
Erzlio:ia-gsisrlfts:tieg:tlz Robot-assisted gait
with Parkinson randomized mean age trraomlrrz;fn (RAfiIZ:'IudiET Gait  Trainer GT1 RAGT may improve aspects of
disease: a | Parkinson . 68.7 (6ev | 2012 P 'g . e as & (Reha-Stim,  Berlin, . y .p . p.
. controlled trial , active joint mobilization walking ability in patients with PD
randomized eotLalel) . .. | Germany)
. and conventional gait
controlled trial. training)
[114] g
Does robotic gait Parkinson randomized mean  age: 2012 Robot-assisted gait | Gait-Trainer GT1 | A significant improvement was
training improve controlled trial | 68.3  years training (RAGT), Physical | (Reha-Stim, Berlin, | found after treatment on the Berg
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balance in (6ev Therapy (PT) (exercises | Germany) Balance
Parkinson's gotialel) not specifically aimed at Scale and the Nutt's rating in favor
disease? A improving postural of the Robotic Training group
randomized stability, such as lower (Berg:
controlled trial. limb active joint 43.44 +2.73; Nutt: 1.38+0.50)
[115] mobilization, muscle compared to the Physical Therapy
stretching and motor group (Berg:
coordination exercises) 37.27 + 5.68; Nutt: 2.07 + 0.59).
Posture and
postural stability motor subscores
Spinal cord were improved at 3 months after
stimulation for the SCS, and gait
treatment of 63-79 years had significantly improved at 3
abnormal - posture Parkinson | Clinical Trial (mean 71.1 2012 | Spinal cord stimulation | - months and 1 year after surgery.
and gait disorder years) Timed 10-Meter
in patients with (eotialen) Walk tests also demonstrated that
Parkinson's disease. patient gait was significantly
[117] improved at 3
months and 12 months after
surgery.
oral intake
rehabilitation (direct
Transcranial direct therapy, which includes Anodal tDCS to the ipsilesional
current stimulation prospective, mean  66.9 training to induce the | DC stimulator | hemisphere and simultaneous
improves Stroke single-center, (Sev 2013 swallow reflex, such as | (neuroConn GmbH, | peripheral sensorimotor activities
swallowing function single-blind , ice massage and K-point | Granzhammer, significantly improved swallowing
. ) eotLalel) ) . .
in stroke trial stimulation) and | Germany) function as
patients. [210] indirect therapy assessed by the DOSS.
(blowing, ice massage,
pushing exercises,
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supraglottic swallowing,
Shaker exercise,
effortful swallow, and K-
point stimulation19
(stimulating the trigger
point for opening the
mouth and facilitating
the swallowing reflex in

pseudobulbar palsy
patients)), transcranial
direct current
stimulation (tDCS)
This study confirms that a
Using acupressure blending of traditional Chinese
. acupressure and -
and Montessori- . medicine
. Montessori-based I
based activities to . o . and a Western activities program
- randomized mean age activities (scooping, .
decrease agitation . . . . would be useful in elderly care
dementia | cross-over 80.9 2009 | pouring, squeezing, fine | -
for . . and that
. . study (eotiatel) motor skills, . . -
residents with . in-service training for formal
. environmental care, and . .
dementia: a cross- caregivers in the use of these
. personal care) . .
over trial. [99] interventions
would be beneficial for patients
Clinical impact of . . . -
. . during supervised gait training,
gait training . . .
. A pair of smart shoes | dynamic visual
enhanced with mean age . - . . . .
. . . . . gait training enhanced | (Kong and Tomizuka | kinematic feedback from wireless
visual kinematic | Parkinson | randomized 63.5 years . . . . :
. . ) 2015 | with visual kinematic | 2009; Zhang et al., | pressure and motion sensors had
biofeedback: & Stroke | clinical trial (6ev . . - L
. . , biofeedback 2014), wireless joint | similar,
Patients with eotialel)

Parkinson's disease
and patients stable

angle sensors

positive effects as verbal, therapist
feedback.

82



Iponypévn KMivikn Ipaktiki) Ztig Emotpeg Yyeiag

TpApa NoonAeotikrg - EAAnpviko Meooyetaxo ITavemot)pio

post stroke. [211]

The  effects of Treadmill walking combined with
treadmill  walking obstacle-crossing  training may
combined with help
obstacle-crossin . . - . . improve the walking ability of
g. pilot treadmill training | treadmill (Biodex p . .g . Y
on walking . mean age . . . patients with hemiplegic stroke
. . randomized combined with | Systems 3; Biodex )
ability in Stroke 73.67 (6ev | 2016 . . and can possibly
. controlled , obstacle-crossing Medical Systems, . .
ambulatory patients . eotLalel) . . be used as an adjunct to routine
. trial training Shirley, NY) L
after stroke: a pilot rehabilitation therapy as a task-
randomized oriented
controlled practice based on community
trial. [145] ambulation.
. Traini benefit t
task-related training raining enell S appear 1o
. depend on initial level of
(subjects reached to .
e functioning.
Rehabilitation of contact or grasp the
. . . . Although compensatory trunk use
reaching after objects that differed in . .
10 out of 12 . . was evident, low-level subjects
stroke: task-related Pretest- . size, shape, and weight . .
trainin versus Stroke osttest with age 2004 | and more), progressive Panasonic video | seemed to
& . P . >=65 (6ev .. » Prog ) camcorder (60Hz) benefit most from TRT. High-level
progressive design , resistive exercise : . .
o . eotialel) . subjects, whose kinematics
resistive  exercise. (subjects executed .
. showed fairly
[212] whole-arm pulls against L
. normal movement organization,
the resistance of an
elastic band) demonstrated less compensatory
movement after PRE.
Impact of treadmill No
exercise on efficacy . mean  64.3 statistically significant between-
. randomized . . . .
expectations, Stroke controlled trial | Y€3"s (6ev | 2012 | treadmill exercise treadmill group differences were noted,
physical activity, €oTLalel) possibly because
and of the fact that specific
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stroke recovery. interventions designed to enhance
[213] efficacy beliefs
were not part of the study.
Despite the small number of

The Lokomat (which

patients, the present data suggest

. Robot-assisted gait | consists of a
Prospective, .. . . that
. training (RAGT), | treadmill, a driven . L
blinded, . . . i the Lokomat robotic assistive
. Conventional Physical | gait  orthosis, a . . . .
randomized . 11 out of 16 . device provides innovative
randomized ) Therapy suspension  system e .
crossover study of with age . . . possibilities for gait
. e Stroke controlled 2007 | (neurophysiological to provide body . . e
gait rehabilitation in >=65 (6ev . training in stroke rehabilitation
. study , concepts such as | weight support, and . L
stroke patients eotialel) . while eliminating prolonged
. Bobath and cortical |a  computer for "
using the Lokomat er s . e . repetitive
. . facilitation techniques | individual adaptation . .
gait orthosis. [214] . . o movements in a nonergonomic
according to Perfetti) of gait within preset s
safety limits) position on the part of the
physical therapist.
Although issues
GAITRite (CIR | related to compliance and
At-home  training Systems, Inc; | response variability render a
with closed-loop Havertown, definitive
augmented-reality At-home gait training | Pennsylvania), interpretation of study outcome
. . - mean age . ) . e . .
cueing device for . feasibility with closed-loop | Visual-Auditory difficult, devices using closed-loop
. . Parkinson 733 (6ev | 2010 .
improving study eoTalel) augmented-reality Walker (closed-loop, | sensory
gait in patients with cueing device accelerometer- feedback appear to be effective
Parkinson disease. driven, wearable, | and desirable nonpharmacologic
[215] visual-auditory interventions to
cueing device) improve walking in selected
individuals with PD.
The effect of randomized mean age exercise training (10-m | Stimulo ((Farzaneh | The study showed no significant
exercise of the Stroke controlled 75.1 (6ev | 2006 | timed walk test, Timed | Chidopory, Sweden) | effect of an ankle-exercise
affected foot in pilot trial gotalel) Up and Go, Romberg’s | is a portable device | intervention programme with
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stroke patients--a test, semi-tandem | developed to | Stimulo.
randomized stance and tandem | maintain or increase
controlled pilot stance, goniometric | range of motion in
trial. [216] measurement of active | the ankle by passive

and passive ankle dorsal | and active dorsal

extension and plantar | extension and

flexion, repetition | plantar flexion)

maximum strength test
Feasibility and
efficacy of high-
speed gait training
Wl.th 3 voluntary . . For chronic stroke patients, high-
driven Single leg version of

exoskeleton robot

nonrandomize

mean 66.6 in

high-speed gait training
with an exoskeleton

the HAL and a

speed gait
training with a HAL appears to be

for gait a?nd balan(?e d. pilot - study the control robot hybrid assistive walking - device ('.A‘”- feasible and effective in improving
dysfunction in Stroke with 2015 | . In-One Walking .
. . group (&ev limb (HAL) & . gait and
patients with concurrent , . . Trainer; Ropox A/S, . .
. €0TLAlEL) conventional  physical balance dysfunction despite the
chronic control Naestved, Denmark) | . . . .
therapy . limitations of this nonrandomized
stroke: with a harness ilot stud
nonrandomized P v
pilot study with
concurrent control.
[217]
Does the speed of
tche treadmill . . These results suggest that high-
influence the . mean age high-speed treadmill L - -
. . randomized - . . speed training is an effective
training effect in Stroke . 65.45 (6ev | 2015 | training and progressive | treadmill . . .
. controlled trial , . . method for improving the walking
people learning eotialel) treadmill training s .
ability of stroke patients.
to walk after

stroke? A double-
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blind randomized
controlled trial.
[218]

Retraining function
in  people with
Parkinson's disease

mean age

Computer-based rehabilitation
games using the Kinect are safe
and

. . , - . Microsoft kinect with | feasible for people with PD
using the Microsoft | Parkinson 68.2 (6ev | 2014 | Retraining function . . P p .
. . , Xbox gaming console | although intervention trials are
kinect: game design €oTLALEL)
and pilot testin needed to test
P & their safety, feasibility and efficacy
[219] .
in the home.
Participant and
caregiver
rien f th
experience o t © _— The Wii™ may provide an
Nintendo Wii qualitative . . .. . .
s median age Nintendo Wii | engaging and flexible form of
Sports™ after study within a home-based arm i, I . . .
Stroke . 65 (6ev | 2015 e Sports games | rehabilitation with relatively high
stroke: randomized . rehabilitation i .
. . €0TLALEL) (Wii™) reported usage rates in a home
qualitative study of controlled trial settin
the trial of Wii™ in &
stroke (TWIST).
[220]
Combined effects of multicentre, cueing  wristwatch | The results did not confirm that
sensory cueing and randomized, (includes a built-in | sensory cueing and limb activation
limb activation on sham- actometer that was | treatment is effective when
unilateral neglect in controlled mean age contralesional sensory | designed to record | compared with those receiving
subacute left Stroke pilot 66.2 (6ev | 2013 | cueing and limb | the amount of arm | placebo to reduce
hemiplegic  stroke investigation gotialel) activation movement in both | unilateral neglect, but it might be
patients: a with  blinded horizontal and | useful for promoting hemiplegic
randomized outcome vertical directions), a | arm
controlled pilot assessment sham device performance in stroke patients.
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study. [221]

Electrical acupoint
. . stimulation, . .
Electrical acupoint . Adding four weeks of electrical
. . . conventional . . .
stimulation of the double-blind, e . . . . stimulation during acute stroke
. . rehabilitation (daily | electrical stimulation
affected arm in randomized, mean age 70 . . appears to produce greater and
physiotherapy, machines (model . . .
acute stroke: a Stroke placebo- (6ev 2014 . longer lasting hand grip and pinch
, occupational  therapy, | 120Z, ITO, Tokyo,
placebo-controlled controlled eotLalel) . strength
. . consultations from | Japan) . S
randomized clinical study . improvements than administering
. speech therapists . e
trial. [222] . conventional rehabilitation alone.
and/or dieticians as
needed)
Robot-assisted gait
training is  not
superior to balance
trainin for . . .
. g . . Our findings indicate that robotic
'mproving Gait - Trainer GT1 ait training is not superior to
postural instability Randomized mean age Robot-assisted gait | (Reha-Stim,  Berlin, ﬁalance traginin for ir:n rovin
in patients with | Parkinson 1689  (6ev| 2015 |training (RAGT) & | Germany), GAITRite training - for  Improving
. controlled trial , L postural instability in patients with
mild to moderate €oTLalel) balance training system (CIR Systems, mild to
Parkinson's disease: Havertown, PA) . .
. ) moderate Parkinson's disease.
a single-blind
randomized
controlled trial.
[223]
Combined transcranial direct | constant current | Neither anodal nor cathodal
. . exploratory . . . . . .
transcranial direct . mean age 65 current stimulation and | stimulator (Siemens | transcranial direct current
. . randomized . . . .
current stimulation Stroke multicenter (6ev 2011 | robot-assisted arm | Therapie, Neuroton | stimulation
and robot-assisted trial gotalel) training, conventional | 827, Munich, | enhanced the effect of bilateral
arm training physiotherapy Germany), robot- | arm training in this exploratory
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in subacute stroke

patients: an
exploratory,
randomized
multicenter  trial.
[224]

assisted Bi-Manu
Track (Reha-Stim Bi-
Manu Track, Berlin,
Germany)

trial of
patients with cortical involvement
and severe weakness.

Transcranial

Cirrus wheelchair
(Handicare Ltd, UK),

. Rapid M . .
mggnetlfz apid . agstim un.lt A positive trend for motor-evoked
stimulation and and figure-8 coil, )
. . . potential frequency was found for
muscle contraction . . . | with an internal
randomized mean age 75 Transcranial magnetic | . Real-rTMS + RealVMC, whereas a
to enhance stroke . . . . diameter 70 cm .
recovery: 3 Stroke single-blind years  (6ev | 2007 | stimulation and muscle (Magstim o negative trend for motor-evoked
Y' trial eoTLalel) contraction .g ' | potential
randomized proof- Whitland, Wales), n
of-orinciole and isokinetic frequency was found for Placebo-
p. . P rTMS + PlaceboVMC.
feasibility dynamometer
investigation. [225] (Cybex Norm, Cybex,
Medway, Mass)
Speed-dependent treadmill
training in patients with sub-acute
trok
Speed-dependent Stroke . L .
treadmill training is resulted in larger gains in gait
. . & speed and stride length compared
effective to improve mean age 70 Speed-dependent with stead
gait and balance Stroke Clinical Trial (6ev 2011 P . P . treadmill . - Y
. , treadmill training speed. The positive findings
performance in eotialel) . . .
patients with sub- provide evidence for clinical
practice of
te stroke. [226
acute stroke. [226] speed-dependent treadmill

training in enhancing gait function
after stroke.
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Effect of robot-
assisted gait . .
. . exoskeleton-type despite improvement
training on gait . . . . . .
- . prospective, robotic device for | in walking speed and balance, gait
automaticity in 66.461+5.66y . . . - S . .
. . open-label, robot-assisted gait | gait training | automaticity in patients with PD
Parkinson Parkinson . ears (6ev | 2021 ..
. single-arm, . training (RAGT) (Walkbot_S; P&S | was not
disease: A . eotialel) . . .
. pilot study Mechanics,  Seoul, | improved by RAGT wusing an
prospective, open-
. Korea) exoskeleton-type robot.
label,  single-arm,
pilot study. [227]
Optimal outcomes Betra.mmg gait '.“ se\{erely
. . impaired stroke subjects with a
obtained with body- . .
. - . percentage of their body weight
weight support . mean age locomotor training with . . .
. . randomized . treadmill (Burdick | supported resulted in better
combined with Stroke .. . 66.5 (6ev | 2003 | body-weight support .
. clinical trial , T500 model) walking and
treadmill €0TLAlEL) (BWS) . . .
- . postural abilities than did gait
training in stroke L . . .
. training in patients bearing their
subjects. [228] ;
full weight.
The effect of
repetitive arm
roke spastly observerblind | mean  age motorzed atm | an arm ergometer s 8 uasful oo
P ¥ Stroke ed randomized | 66.3 (6ev | 2007 | repetitive arm cycling &
and motor stud eoTIATE) ergometer for
control: repetitive y (Motomed viva Reck) | rehabilitation.
arm cycling and
spasticity. [229]
Tr'eadmlll wall'<|ng prospective Treadmill walking with Tre.admlll training Wlt‘h body
with body weight . mean age 72 . weight support results in better
. multicenter body weight support & . . . .
support in subacute Stroke . (6ev 2010 . treadmill walking capacity and perception of
randomised , assisted overground .
non-ambulatory trial eotialel) walking walking compared to overground

stroke

walking
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improves  walking without deleterious effects on
capacity more than walking quality.
overground
walking: a
randomised  trial.
[230]
EMG-triggered
electrical
stimulation is a
feasible
intervention to . .
00l to 2550550~ EMG-triggered electrical
ppY , stimulation  (shoulder It is feasible to apply EMG-
multiple arm blinded, . . . .
muscles in people rospective mean age 68 flexors, elbow triggered electrical stimulation to
peop Stroke prosp . years  (dev | 2014 | extensors, wrist | Stimulator multiple muscles of the upper limb
early after stroke, randomized , .
eotialel) extensors and thumb in very weak people early after
but does not controlled
. . . abductors), usual stroke.
improve  strength pilot trial thera
and activity more Py
than usual therapy:
a randomized
feasibility trial.
[231]
Changes in e motorized cycle-
‘g 8 ¥ Our findings support the use of
cycling muscle ergometer . .
: . - . the neuro-mechanical analysis of
synergies after . cycling training | (MOTOmed Viva2 .
L median age cycling as a method to assess
training augmented . augmented by | ergometer, Reck
. Stroke pilot study of 75years | 2020 . . motor recovery after stroke,
by functional , Functional Electrical | GmbH, Germany) . .
. (eotialer) . . mainly in an early
electrical Stimulation (FES) augmented by FES, . L
. . . ) . phase, when gait evaluation is not
stimulation in equipped with force .
yet possible.
subacute stroke sensors
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survivors: a
study. [232]

pilot

(PowerForce™,

Radlabor GmbH),
which measured the
radial and tangential
forces at the two

pedals, 8-channel
current-controlled
stimulator, GaitRite
mat (CIR System Inc.
USA)
(RehaMove2™
Hasomed GmbH,
Germany)
Neurocognitive Neurocognitive robot-assisted
robot-assisted therapy of hand function allows
rehabilitation of for a
hand function: a . mean age 70 . non-inferior  motor  recovery
. randomized Neurocognitive robot- . .
randomized Stroke . (6ev 2020 . S ReHapticknob compared to conventional dose-
. control trial , assisted rehabilitation .
control  trial on eotialel) matched neurocognitive
motor recovery in therapy when performed during
subacute stroke. inpatient rehabilitation in the
[233] subacute stage.
The  Effects of gait training system
Music-Contingent comprising wireless
Gait Training on headphones and a . . .
. - meana ge 67 . . . - .| Music-contingent gait
Cognition and . Feasibility Music-Contingent Gait | combination music . . . .
. . Parkinson (6ev 2020 . training is feasible and safe in
Mood in Parkinson Study , Training player/wearable e .
. eotLalel) . individuals with PD.
Disease: A sensor (ios
Feasibility ~ Study. gyroscope and
[234] accelerometer
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housed within a
fourth-generation

iPod Touch [Apple
Inc, Cupertino, CAJ)

GEAR system
(includes a wearable

Effects of gait
. . knee-ankle-foot . .
exercise assist . This study suggests that gait
. - . .. | orthosis robot, a low . .
robot (GEAR) on . Gait training using Gait . training using GEAR was more
. . randomized mean age 66 . . floor treadmill, a .
subjects with exercise assist robot . effective
. Stroke controlled (6ev 2020 .. | safety suspension , . . -
chronic stroke: A . . . (GEAR), treadmill . for improving gait ability than
. pilot trial eotialel) . device, a robot body . . .
randomized training ) treadmill among subjects with
. weight support .
controlled pilot ; . chronic stroke.
. device, a monitor for
trial. [235] .
patient use, and a
control panel)
single aerobic trainin .
L g_ . § We found a higher treatment-
Individual (cycling training on a . . .
. . . . . related benefit in  episodic
Differences in the stationary bike, without . .
. . . memory in persons with
Effects of Physical connection to a video . . . . .
. . average age . stationary bike that | non-Alzheimer's disease
Activity on . randomized screen), combined .
.. . Dementia . 79.8 years | 2020 g . was connected to a | compared to persons  with
Cognitive Function controlled trial , cognitive-physical . . . . .
. . . (eotLatel) - . . video screen Alzheimer's  disease, and in
in People with Mild training (cycling training . . S
. . executive function in individuals
to Moderate on a stationary bike that . . .
. with better baseline cognitive
Dementia. [85] was connected to a .
. function.
video screen)
Early  post-stroke S Early post-stroke rehabilitation
e . mean age rehabilitation for upper . L -
rehabilitation  for randomised . . . . strategies using, in addition to the
. 66.5 years limb motor function | virtual reality and . e
upper limb motor Stroke controlled 2021 . . . daily rehabilitation programme,
. . (6ev using virtual reality and | exoskeleton .
function using study , VRT with
. eotLalel) exoskeleton . . .
virtual visual  biofeedback is more
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reality and
exoskeleton:

equally efficient in
older patients.

[236]

effective on upper extremity
motor performance than
conventional physiotherapy, and
the effectiveness does not
diminish with patient
age. This may be a promising
addition to conventional
physiotherapy in older
stroke patients as well as in
younger.

an articulated AFO
with the ankle joint

coupled with a
rotatory servomotor
Effects of wearable (Dynamixel MX-
ankle robotics for 106R, ROBOTIS, | Robot-assisted stair training would
stair and over- " ... | South Korea), | lead to greater functional
. . mean age repetitive task-specific . . .
ground training on randomized . . .| embedded force | improvement in gait
Stroke . 65.5 (6ev | 2021 | gait training on stair . . . .
sub-acute stroke: a controlled trial , . sensitive resistors | independency and walking speed
. eoTLalel) environment ) . o .
randomized (FSR-402, Interlink | than conventional training in
controlled trial. Electronics, USA), | usual care.
[237] inertial
measurement  unit
(MPU6050, 6-axis
MotionTracking,
InvenSense, USA)
The  Effects of . mean age transcranial direct The combination of anodal tDCS
L Intervention . . constant current . . .
Combining . 725 + 11.2 current stimulation . .. | and gait training with FES
- . Stroke with  control 2021 . L stimulator and gait | .
Transcranial Direct rou (6ev (tDCS) and gait training trainer improved
Current Stimulation group gotialel) with FES the post-stroke patients' gait
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and Gait Training
with Functional
Electrical
Stimulation on
Trunk Acceleration
During

Walking in Patients
with Subacute
Stroke. [238]

regularity than FES gait training
intervention
only.
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