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H EVa-EuAapurmia Ntavaon dnAwvw umevBuva otL:

1) E{pal n KATOXOG TWV TVEUMATIKWY SIKOLWUATWY TNE MPWTOTUTING QUTNG
gpyaociog kaL ano 6oo yvwpllw n epyacia pou d& cukodaviel mpoowmna,

oUTE MPOOPBAAEL TA TIVEU LATIKA SIKALWHOTA TPITWV.

2) Anodexopal ot n BKM pmopel, xwplc va aANAéeL TO TEPLEXOUEVO TNG
gpyaciag pou, va tn OloBéoel oe nAektpovikn popdny pECA ATO TN
Pndlakn BBALoBnKkn tng, va tv avilypael o OnMoLoSAMOTE HECO /Ko
oe omolodnmote popPOTUTIO KABWE KOl va KPATA TIEPLOCOTEPO ATO EVal

avtiypada yla AGyoug ouvtipnong KoL aopaAeLac.
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MEPIAHWH 2TA EAAHNIKA

Ikonog: H eunmdBela eival éva ynplatplkd ocuvdpopo TO omoio xopoaktnpiletat amod
HELWMEVN SUvaUn Kol avtoxn Kol amd eAAELUUATIK A€LTOUPYiO TWV OUCTNUATWVY TOU
opyaviopoU. MapotL and HEAETEC AAAWV AVEMTUYHEVWV XWPWV yYVwpiloupe OtL n gundBela
adopd Eva peyalo HEPOC Tou NALKIwHEVOU MANBuouoU, otnv EAAGda Sev untapyxouv dedopéva
W¢ TPOC TOV EMUToAacpO TG MéExpL onuepa Oiddopol Slatpodikol mapdyovteg Kal
OUVKEKPLUEVO LLKPO- KOl LOKPOBPETITIKA CUCTATIKA £XOUV CGUOXETLOBEL pe TNV epdavion TnG.
Opwg, Alyeg €peuveg, €xouv eTUKEVTPWOEL oTn PeAETN TOu pOAOU TwV SLATPOPLKWY TIPOTUTTWV
kat 6iwg tng Meooyelakng Alattag. 2toxog tng mapovoag Stbaktopkng dtatppig ATav a) n
Kataypadn TOU EMUTOAACMOU Kol TwV TOPAyOVIwV KwdUvou Tng sumabelag otnv EAAASQ,
xpnotpornowwvtag mévie Sladopetikd epyaleia afloAoynong tng kat B) n Siepelvnon tou
pOAoOU SLOTPODIKWY TAPAUETPWY OTNV €UdAvion Tou ouvdpouou tTNG euTABelac.YAKO Ko
Mé£Bodog: To Seiypa tng mapovoag HeAETNG mMpoNnABe amd tnv peAétn Hellenic Longitudinal
Investigation of Aging and Diet (HELIAD), mou otoxeUeL 0TV eKTiUNoN otov EAANVLKO MANBUGoO
TOU €MIMOAQCHOU Kal TNG EMMTWONG tnNg vooou Alzheimer kat kat GAAwV VEUPOPUXLOTPLKWY
KATAOTAOEWV TNG TPLTNG NAKiaG. 2tn HeAETn ocuppeteixav 1943 dtopa (59,0% yuvaikeg) dvw
TwV 65 eTwv. MNa tnv afloAdynon Tng euMABsLag XpNOLUOTOLCAUE TIEVTE SLAdOPETIKA EpyaAEia
afloAoynonc tng: 1) Tov oplopd mou mpotewvav ol Fried kat ouv., 2) tnv KAipaka FRAIL, 3) to
epyoleio Frailty Index (Fl), 4) to epyaheio Tilburg Frailty Indicator (TFl) kat 5) to epyaleio
Groningen Frailty Index (GFl). H ektipnon tng Statntikng mpooAndng €yve PECW E€VOG NUL-
TTOOOTIKOTIOLNHEVOU EPWTNUATOAOYLO KATAVOAWGONC TPOdIUWY TO Omolo €xel avamtuxBel kot
ETMUKUPpWOEL oTov €AANVIKO TANBuopd. Ta Tpodlua Tou ocuuneplapfavovtol  oTo
EPWTNUATOAOYLO Katnyoplomowibnkav o opddeg tpodipwv. O Babudg mpookdAAnong otn
Meooyelakn Alatta petpnbnke pe to MedDietScore. Ma t dtepelivnon TG oXEONG AVALESA OF
TapAyovieG KvOUVoU, OLaTpodLKEC TAPAUETPOUG KOl TNV egumabesla xpnolpomnolnonkav
HOVTEAQ YPOAUULKAG KoL AOYLOTIKAG TtaAlvdpopnaong, ota omoia cupnepAndOnkav kat mbavol
OUYXUTIKOL Ttapayovteg. AnoteAéopata: O eMUTOAQACUOG TNG €UNMABELAG KaL n OX€on TNG UE
TOUC MapAyovTeg KvdUvou mou peAetnOnkav (pudo, nAikia, ekmaidevon, moAuvoonpotnrta,
mapoucia Aavolag Kot KOTOUOAUTTIKWY CUUMTWHATWY, KOLWWVIKO-OLKOVOULKO eminmedo  Kat
olKoyevelakn katdotacn) Siédepe avaloya pe to epyaleio aloAoynong tng eumabelag. To
HULKPOTEPO TIOCOOTO EMUMTOAACUOU EVIOMIOTNKE HME TNV KAlpaka FRAIL (1,5%, v=28) kol Tto
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neyaAutepo pe to epyaleio GFI (30,2%, v=564). Otav n sunddela afloAoyndnke e TOV OPLOUO
¢ Fried o emutoAaopoc tng ntav oto 4,1% (v=76), evw otav xpnowlomnowdnkav ta epyaieio Fl
kat TFl, To MTOCOO0TO TwWV ATOPWV UE eurtdBela avePnke oto 19,7% (v=368) kat 24,5% (v=458)
avtiotoya. Q¢ mpog toug Slatpodlkolg mapayovteg, dAavnke OTL KABe emutAéov pepida
Aaxavikwv ocuoxetiobnke pe 38% (p=0.010) Ayotepeg miBavotnteg sumdbelag, OMwG AUTH
aflohoynBnke pe 1o epyaleio tng Fried. Otav xpnowwomowibnke to epyaleio Frailty Index, n
avénon g Katavalwaong ¢polTwy, PapLwv Kol AoXaVIKWV CUVEEBNKE e UIKPOTEPN EUDAVION
eunaBeloc koata 13% (p=0,024), 39% (p=0,014) kat 13% (p=0,050) avtiotola. Otav
xpnotuorow)Bnke to epyadeio Tilburg Frailty Indicator, tote ¢pdavnke 6Tl n Katavaiwon
dpoutwv Kkat Aaxavikwv ouvdednke pe 13% ( p=0,008) kat 17% (p= 0,007) Awyotepeg
mbavotnteg epdaviong eunabelag. Emiong, kaBe emumAéov povada auvfnong tou Selktn
MedDietScore oxetiletat pe 11% (p=0,09), 4% (p=0,005) kat 7% (p<0.001) AlyoOteEpPEC
Tlavotnteg epdaviong tg eunmabelag, Omwg autr HETPNOnke pe to gpyaleio tng Fried, to
epyaleio Frailty Index kal to epyaleio Tilburg Frailty Indicator, avtiotolya. Iupnepdopara:
Itov eAANVIKO TTANBUOUO, aveéaptnTa amod Tov opLopd TNG EUTIABOELOG TTOU XPNOLUOTIOLELTAL, N
ouxvotnta ¢ Ppednke xaunAotepn amod autrv mou €xel avadpepbel oe avtiotolyeg PEAETEG
TIOU €XOUV TpaypatomolnBel o aventuyUéveg xwpeS. H uPnAn katavaAlwon Aaxovikwy Kot o
uPnAog Babuog uwBEtnong tng Meooyelakng Alaltag CUCYXETIOTNKAV HE XAMNAOTEPN
mbavotnta napouvciag eunabelag. To yeyovog Ot avetdaptnta amo to epyaAeio afloAdynong
TOoU cuvdpouoU NG euTtaBelag, PpEBnKe oNUOVTIKA CUOXETLON avapeoa oto Babud uloBEtnong
™G Meooyelakng Alattag kot tng eunddelag anoteAel To Baotkd eVpNUA AUTAC TNG MEAETNG, N
omola avédelfe TNV MPooTaATeUTIKN Spdon TnG Meooyelakng Alattag amévavtl oto cuvSpouo
™¢ eumaBelag. MapoTL AMOLTOUVTOL TIEPLOOOTEPEG WEAETEG TIPOOMTIKAG OVAAUONG Yyl vl
anocadnviotel N akpPng oxéon tng Meooyelakng Alattag Pe tnv euTtdbeLa, Ta AMoTEAECUATA
™¢ mapovoag datplprc €xouv olaitepn afla yia tn dnuooia uyeia, KaBw SLATPodLKEG
OUOTOOELS BACLOPEVEG OTIC apXEC TNG Meooyelakng Alattag Ba pmopolvoav va mpotabolv pe
oTox0 TNV NMPOANYN tnNg euntdbeLag.

Négerg-kAeWSLa: eumtaBela, emumoAaopog, diatpodn, Meooyelakn Alatta, opuades Tpodipwy



MEPIAHWH 2TA ATTAIKA

Aim: Frailty is a geriatric condition, characterized by the inability to preserve homeostasis in
response to even minor stressors. Although studies conducted in other countries have shown
that frailty is a common geriatric condition, there are no available data concerning it prevalence
in Greece. Various dietary factors and specific macro- and micronutrients have been associated
with frailty syndrome. However there are only few studies regarding the relationship between
Mediterranean Diet and frailty. The aim of the current study was a) to estimate the prevalence
of frailty using five different instruments in a cohort of Greek older adults and explore the
association between frailty and various risk factors and b) to investigate the relationship
between nutrition factors and frailty. Materials-Methods: Data were drawn from the Hellenic
longitudinal Investigation of Aging and Diet (HELIAD), a population-based, multidisciplinary
study designed to estimate the prevalence and incidence of dementia and other
neuropsychiatric conditions in the Greek population. In total 1943 people (59% women) aged
64 years and above have participated in HELIAD study. Frailty was operationalized according to
the Fried definition, the FRAIL Scale, the Frailty Index (Fl), the Tilburg Frailty Indicator (TFl), and
the Groningen Frailty Index (GFl). Dietary intake was evaluated by registered dieticians with the
use of a semiquantitative food frequency questionnaire (FFQ) that has been validated for the
Greek population and included information on all main food groups consumed during the last
month. Adherence to the Mediterranean diet pattern was assessed through the Mediterranean
Dietary Score (MedDietScore). In order to investigate the association between risk factors,
dietary factors and frailty we performed unadjusted and adjusted logistic and linear regression
models. Results: The prevalence of frailty varied depending on the frailty definition used (Fried
definition: 4.1%, FRAIL Scale: 1.5%, Fl: 19.7%, TFl: 24.5%, and GFI: 30.2%). The association
between the risk factors included in the current study (gender, age, education, comorbidities,
presence of dementia and/or depression, socioeconomic status and marital status) and frailty
also differed depending on the frailty instrument. As far as the dietary factors are concerned,
each additional daily serving of vegetables was associated with 38% (p=0.010) lower odds of
frailty (measured with the Fried definition). When Frailty Index was used to assess frailty, we
observed that each additional daily serving of fruits, fish and vegetables was associated with
13% (p=0,024), 39% (p=0,014) and 13% (p=0,050) lower odds of frailty. Moreover, fruits and

vegetables consumption was associated with lower odds of frailty when the latter was assessed
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with Tilburg Frailty Indicator. Adjusting for confounding factors, each additional unit in the
MedDietScore was associated with an 11% (p=0.09), 4% (p=0.005), and 7% (p <0.001) decrease
in the odds for frailty according to the Fried definition, the Frailty Index, and the Tilburg Frailty
Indicator, respectively. Conclusions: In the present study, the prevalence of frailty in Greece
was found lower to that reported in other population studies. Higher consumption of fruits and
vegetables and higher adherence to the Mediterranean diet was associated with lower odds of
frailty. The fact that adherence to the Mediterranean diet was consistently associated with
frailty irrespective of the definition used increases the robustness of our results. More research
and especially prospective studies are necessary in order to further elucidate the relationship
between frailty and Mediterranean Diet and to investigate its potential biological mechanisms.
However we believe that the current study is of great value to public health and that
recommendations based on the principles of Mediterranean Diet could be implemented in

order to prevent frailty.

Key-words: frailty, prevalence, nutrition, Mediterranean Diet, food groups
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Miv.1.1: A€loAoynon NG eumAaBeloG CUUPWVA PE TOV OPLOUO TNG Fried e, 0.21
Miv.1.2: Kpuerpa a€loAdynonc tne evntdBelac cOpdwva pe tr HEAETN SOF (Study of  evvveevvvvvvevennnne, 0.22

Osteoporotic Fracture

Miv.1.3: KAipaka FRAIL e 0.23
Miv.1.4: EpyaAeio FIND 0.24
Miv.1.5: Frailty Index-Comprehensive Geriatric Assesment e 0.26
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TIAPAYOVIWV HE TNV EUNTABELX KAL TAL ETUUEPOUG TNG KPLTAPLOL e 0.51
Miv.5.1.1: Anuoypadikd Kal KAWLIKA XOPAKTNPLOTIKA TOU TANBUOUOU TNG
HEAETNG avAAoya HE TNV KATAOTOON €UMABELNG, OTIWG AUTH UETPNONKE HE
EPYOAELQ TTOU QVAKOUV OTN GALWVOTUTUKI TIPOGEYYLON e 0.76
Miv.5.1.2: Anuoypadtkd Kal KAWLIKA XOPAKTNPLOTIKA TOU TANBUGHOU TNG
HEAETNG avAAoya HE TNV KATAOTOON E€UTMABDELNG, OTIWG AUTH UETPNONKE HE
€PYOAELQ TTOU AV KOUV OTNV TIOAUSLACTATN KOL OALOTIKY) TIPOOEYYLON oo 0.77
Miv.5.1.3: AmnoteAéopata Twv pn SopBwpévwy avoAUCEWV AOYLOTLKAG
maAwdpounong yla tn Sltepelivnon TG CUOXETIONG UETaEL Sdnuoypadikwy,
KAWVIKWV  XOPOKTNPLOTIKWY Kal TtnGg eumdbeswag (ue Pdon Ttoug 5
SladopeTKOUC OPLOMOUG) e 0.80
Miv.5.1.4: Anotedéopata Twv Olopbwpévwyv  avalUoEwV  AOYLOTIKAG
maAwvdpounong ywa tn Slepelivnon TG CUOXETIONG UETAEL Snuoypadikwy,
KAWVIKWV  XQPOKTNPLOTIKWY KAl TG eunmdbelag (ue Paon toug 5

SlapopeTikoUg oplopolS) e 0.81
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Miv. 5.2.1: Aedopéva yla TNV KatavaAwon opadwyv tpodipwy, dnuoypoadika
KOl KALVIKQ XOPOKTNPLOTIKA TWV CUUHUETEXOVIWV OTN UEAETN, ava KOTAOTAON
gumadeLag

Miv.5.2.2: AnoteAéopata omo T CUOXETLON HOKPOOPEMTIKWY CUCTATIKWY,
Kol Opadwv Tpodipwyv Pe TNV epdavion sumdbelag, OMwG MTPOKUTITOUV Ao
HovTéAa AoyloTtikng TaAlvdpopnong Sdopbwuéva wg mpo¢ to dUAo, TNV
nALKia, tnv eknaideuon kol tov aplduo dapuakwv

Miv.5.2.3: AnoteAéopata omo T CUOXETLON HOKPOOPEMTIKWY CUCTATIKWY,
Kol Opadwv Tpodipwyv pe TNV epudavion sumdbelag, OMwG TPOKUTITOUV Ao
HoVvTéAa AoyloTikng TaAlvdpopnong Sopbwuéva wg mpo¢ to ¢UAo, TNV
nAlkia, tnv eknaibevon, tov aplBud Gapuakwy Kal Tn cUVOALK TpocAnyn
EVEPYELOC

Miv.5.2.4: AntoteAéopata oo T HOVTEAQ AOYLOTIKNG TTOALVEpOUNONG YLa TN
OUCXETION TWV OUAdwV Tpodipwv He TNV eudavion eumdbelag (Omwg
HETPAONKE pe To gpyaleio Frailty Index). Ta poviéda eival dlopBwpéva wg
npo¢ To pUAo, TNV nAwkia, tnv eknmaibevon, tov aplOPo dapudkwy Kot TN
OUVOALKA TiPOoANYIN EVEPYELAG

Miv.5.2.5: AloteAéopata oMo T HOVTEAX AOYLOTIKNG TAALVEpOUNONG yLa TN
OUOXETION TWV ouadwv Tpodipwv He TNV eudavion eundbelog (Omwg
petpnOnke pe 1o epyaleio Tilburg Frailty Indicator). Ta povtéla eival
SlopBwpuéva w¢ mpog to PpUAo, TNV nAwkia, tnv ekmaidevon, tov aplOuo
apUAKWY KaL TN OUVOALKN TpOoAnn evEPyYELOG

Miv.5.2.6: Anpoypadikd Kot KAWVIKA XOPOKTNPLOTLKA TWV CUHUETEXOVIWV ava
TPLTNUOPLO ULOBETNONG TNG Meooyelakng Alattag

Miv.5.2.7: Anuoypadlka Ko KAVIKO XOPOKTNPLOTLKA TWV CUHUETEXOVIWV ava
0pLopo TNG eunmabelag Kot ava SlayvwoTiki Katnyopla (sumabeic évavtl pn
gumaOwv)

Miv.5.2.8: Juoxétion tou BaBuov uloBetnong tng Meooyelakng Alattag pe
Vv eunddela (cLUPwWva Pe Tov 0pLopd NG Fried kal ouv.), OTWCE MPOKUTTEL

Qo TO AMOTEAECHATA TNG AOYLOTIKAG TAALVEpOUNoNg

........................ 0.83

........................ 0.86

........................ 0.89

........................ 0.90

........................ 0.92

........................ 0.93

........................ 0.95
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Miv.5.2.9: AnoteAéopata TG AOYLOTIKAG KOl YPOUULIKAG TTOALVEpOUNoNG yLa
mv afloAdynon NG oxéong avaueca oto Pabud uvwbétnong NG
Meooyelakng Alattag kat Tng eumabelag (Onwg auth HeTpnBnke cludwva
Le To epyaleio Frailty Index)

Miv.5.2.10: ArtoteAéopata TNG AOYLOTIKNG KAl YPOAUMLKAG TTOALVEpOUNoNG yLa
v afloAdynon NG oxéong avaueca oto Pabud uvwbétnong NG
Meooyelakng Alattag Kal tng sumadelag (Onwg autrh HETPnONKeE cUpPWVA

pe to epyaleio Tilburg Frailty Indicator)

........................ 0.97

........................ 0.98
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KATAAOIOz 2XHMATQN

Yx.2.1: Anewkoévion t™¢ aMnAenidpoaong mapayoviwv  ¢uactodoyiag,
Slatpodng kaL tpomou {wNG oTNV eUPAVION EUTTABELNG e 0.58
2x.5.1.1: Adypappa Venn: anewkovion tng aAAnAoemikaAuPng twv sunabwv
OUMMETEXOVIWYV BACEL TWV TEVTE OPLOUWY e 0.75
2x.5.1.2: O emutoAacpog TG eUTIABELAC avA NALKLOKN) OpAda Kal ava opLopo
G eunmabelag e 0.78
2x.5.2.1: MBavotnteg eudaviong eumdbelag Kal aviiotolyo Sloothuota
gumotoolvnNg avaioya pe to Babuod uwobetnong tng Meooyelakng Alattag
(xapnAog, peoaiog, uPnAoc). (A) Epyaleio Fried, (B) epyaleio Frailty Index,
(F) epyalAeio Tilburg Frailty Indicator 0.99
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KEDAAAIO 1: ANAZKOIMHZH TH BIBAIOTPA®IAY KAl EPEYNHTIKA KENA

1.1.  EIZATQrH

Ti¢ tedeutaieg Sekaetieg To MPoodokIpo emiBiwong €xel auénOel oNUAVTIIKA KAl OUTO £XEL
w¢ amotéAeopa va auénBel koL To TMOCOOTO TWV NAKIWUEVWY ATOUWY OTov TANBuouO.
MaAlota urtoAoyiletal otL To 2050, mavw oo to 21% tou mAnBuacpoL (mepimou 2 81¢ atoua)
Ba ival avw twv 60 etwv (1). Ztnv EAAGSa, cuudpwva pe TV tedevtaia amoypadn tou 2011,
Ta ATopa Avw Twv 60 eTwv avépyovtal o 2.734.621 kol amoteAolv 10 25% TOU OUVOALKOU
mAnBuopou(2). MaAwota pe Baon ta mio mpoodata anoteAéopata mou adopouv To €tog 2013,
otnv EAAada, to mpoadokipo Lwng otnv nAtkia Twv 65 avépyxetal og 21,6 £Tn yla TIG YUVALIKEG
Kal 18,7 €tn yla toug avdpes. Ouwc, av kat {oupe epLooOTeEPA TN, PpalveTal OTL Ta £TN LUYLOUC
{wng otnv nAkia twv 65, &nAadn Tta umoAsutopeva €tn IwNG XWPLG TEPLOPLOUO
Spaotnplotntwy, anoteAolv HOALG To 1/3 tou mMpoodokipou {wnG. ETol oL Yuvaikeg 65 etwv
OVOUEVETAL Vo {)O0UV XWPIC TEPLOPLOUO TwV SpACTNPLOTATWY TOUC HEXPL TA 72 KoL oL AvOpEG
HEXPL Ta 73 meplmou, evw Ta emMoOpeva xpovio Ba avriuetwrnioouv Ao R kKal coPapo
TEPLOPLOUO TWV dpactnploThTwy Touc. To (8lo mapatnpeital kot yla to Mpoodokipuo {wNng Ue
KaAn vyeia (0 aplOPOC TWV UTTOAETOUEVWY ETWV TIOU AVOUEVETAL Va {NOEL £va ATORO NALKIOG
65 €TwWV HE KAAN [ TTOAU KaAr uyeia), To omoio avépyxetal o€ 5,3 £€tn yLa TG YUVAIKEG Kal o€ 6,9
yla Toug avopeg. Kat aAL mepinou ota 70 yla Tig Yuvailkeg Kot ota 72 ylo Toug avopeg Eekvolv
Ta poPAnuata vysiag ta onoia emnPeAlOUV GNUOVTLIKA TNV TToLOTNTA {WNC TWV ATOpwV (3).

‘Eva amnd autd ta mpoBARUATA TTOU OVTILETWITI{OUV TA ATOHA KABWC LEYOAWVOUY, Elval Kot
n eumdBeila (otnv ayyAwkn yAwooa: frailty), n omoia xapaktnpiletal and petwpevn SVvaun Kot
QVTOXM Kal amo eAAELUPATIKI) AEITOUPYIA TWV CUCTNUATWY TOU opyaviopou (4). Mpokettal yla
€va ynplatplkd oUVOPOUO KATA TO OTMolo 0 opyaviopog oaduvatel va Sdlatnpnoest tnv
OMOLOOTACN TOU OKOUN KoL KATW amd tnv €nidpoocn NAOOOVOC ONUacioG OTPECOYOVWV
napayoviwv. Exel ouvdeBel attionaboloyikd pe dtddopoug mapdyovteg Kot EXEL CUOXETLOOEL
HE €éva TANBOC QPVNTIKWV KOTOOTOOEWV UYElaG. JUYKEKPLUEVA, Ta €umadrny Atopa €xouv
HEYOAUTEPO KivObuvo TMTWOEwv, avamnplog, MEWWHEVNG OWHATIKAG Asttoupyiag (5) kal
YVWOLOKAG EKTTTwon G (6) akoun kat Bvnowpdtntag (4). Emiong €xouv meploocotepes MIBAVOTNTES
VO XPELOOTOUV HaKkpOxpovn voonAeia kot e€eldikeupévn ¢povtida, yeyovog mou emidpd

0PVNTIKA 0TO BaBUd aUTOVOULNG OUTWY TWV ATOUWV (7).
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H eunaBela amoteAel onuaviikd mpoBAnua ya ta EOvika Zuotiuata Yyeiag 6iwg av
avaloyloTel kavelc mooo au€nbnke to MPoodokipo emiPBiwong TG teAeutaieg Sekaetieg. Etol,
™V mapoloa TEPL0SO, OTOXOC TWV EPEUVNTWV ELVOL VA EVIOMIOOUV TOUC TOPAYOVIEC TIOU
ouvoEovtal UE TNV avamtuén tg eumadelag Kol va £popUOCOUV TIPOYPAUUATO EYKALPNG
napEuPaong oe 6oa Aatopa £xouv auénuéveg TBavotnteg va avamtléouv eumabela oTo

HEAAOV.

1.2. OPIZMOI KAI EPTAAEIA A=ZIOAOIHZHZ THZ EYIAOEIAZ

O 6pog eunabela epdaviotnke yla mpwtn dopd to 1968, o€ Hia CUYXPOVIKN HEAETN TWV
O’Brien kat ouv (8). OL epeLVNTEC XpNOLLOTIOINCAV TOV 0PO EUTIABELA YLO VO TTPOGdLopicouv TV
KOTAOTOON KOTA TNV OTIOLOL 0 OPYAVIOUOG KATIOWWV NALKIWHEVWY OTOHWY avtidpd ducavaioya
TIOAU o€ Karmola avembuunta epebiopata. Metd and auth tv mpwtn avadopd Tou 6pou, N
eunadela epdavilotav moAl ondvia otnv Latpikn BiBAloypadia. Opwg ota té€An TG dekaetiag
Tou 1980 oL Winograd kot ouv.(9) dnpocieucav TNV MPWTN MOCOTLKA EKTIUNOCN TNG EUMABELOC
Kal ya mpwtn ¢dopd Snuoupyndnke éva epyaleio afloAoynong tng, BACLOUEVO OE LOTPLKEG,
JPUXOAOYIKEG, OLOTPODIKEG KOL KOLVWVLKO-OLKOVOULKEG TIOPOAMETPOUC. AMO TOTE apKeTOL
EPEVVNTEG OLOYXOANBONKAV TIEPLOTACLOKA LE TOV Opo gumabela. H mo onpavtiky npdéodog otnv
KATavONnon QUTAC TNG KATAOTAONG £YLVE PETA To 2001, dtav ot Fried kat ouv. (10) acyxoAn6nkav
€K VEOU LE TNV €UTIABELQ, XapaKTNpil{ovtag TNE we €va ynplatplkd cuvdpopo. TeAka to 2015, o
MNaykooulog Opyaviopog Yyelog oOploe tnv eunmdbela w¢ pio KOTAOTAON KATA TNV Omoia
napatnpeital pa mpoodeuTikn ékmtwon SladhopwVv CUCTNUATWY TOU OPYAVIOHOU EVOC OTOUOU,
n omotia oxetiletal e TNV NAKia. AuTH N EKMTWON €XEL WG ATIOTEAECUA TN LELWON TWV EYYEVWV
(KAVOTATWY €VOC OPYAVIOUOU yla avakapyn, YeEyovog Tou To KaBLotd €udAwTo o€
OTPECOYOVOUG TTOPAYOVTEG Kal aUEAVEL TOV KIVOUVO HLOC OELPAC APVNTIKWY EMIMTTWOEWY OTNV
uyeia Tou.

Mapd to yeyovog OtTL n euntabela oxeTI(ETAL ONUAVTILKA PE TNV auénon NG nALkiag kot To otL
Ta eumabn Atopa ouxva avtyetwrnilouv TOAAG TpoBARUATa Uyelag KoL EKMTWON TNG
AELTOUPYIKNG KAVOTNTAC TOUC, QUTEG Ol KATAOTAOElG (sumadBela, auvénon tng nAlkiag,
OUVVOONPOTNTEG KAl HUELWUEVN AelToupylkn kavotnta) dev eival tavtoonueg (11). Evw n
mubavotnta epdaviong eunadelag avéavetal 6co aufavetal kot n nAwkia (10), dev eival OAa ta
UTEPNALKOL ATOpO EUTTAON. AVTIOETWC UTIAPXOUV TTOAAQ ATOO TTOU TIAPA T HEYAAN TOoug nALKia

ETULTUYXAVOUV TNV LYLA yRpavon. Omote n eundBsia kot n peyaAn nAwkia dev tautilovral.
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EmutAéov n eundBela amotehel pOvo €vav amd Toug TOANOUG TAPAYOVIEG TOU
OUVELODEPOUV OTNV EKMTWON TNG AELTOUPYLIKOTNTAC. Mo MOPASELYUA IO TIPOOTITIKY) UEAETN
6640 NAKLWHEVWY aTOMWV €6€L&e OTL TO 50% TNG EKMTWONG TNG AELTOUPYLKOTNTOG TIPOEPXETOAL
gadpvika anod mapdyovieg mou aAAAlouv SPAUATIKA TNV KATAOTOON UYELG EVOC NALKLWUEVOU
OTOHOU (m.X. HETA oo éva eyKedaAlkd) (12). Autd onpaivel otL dev gival OAa Ta ATopa e
HELWHEVN AELTOUPYIKOTNTA amapaitnta kat euntadn, aAAd oUTe Kal To avtiotpodo.

Ta NAKLWHEVO ATOHA avTIHETWII{oUV cuxva XpOovieg aBbroelg. H moAuvoonpotnta eivat
€vag OpoC TIOU XPNOLUOTIOLE(TOL OTOV Ta ATOMA QVIUETWNilouv mavw amd Svo xpovia
npoPAnuata vyeiag. Epguveg €xouv deifel OTL N mMoAuvoonpoTnTa Kal n euntabela cuoyetilovtal
HETAEL TOUC, HE TNV TTOAUVOONPOTNTA Va TIPOPAETEL TNV EUdAvVION EUTABELOG Kal TV euTtABELa
va mpoPAémnel tnv moAuvoonpotnta (13). Ouwg, emiong oL SUo kataotdoelg dev Tautilovral.
Juykekpluéva, ol Fried kat ouv. (10) mapatipnoav otn peAétn Cardiovascular Health Study ot
0 aplOuog Twv atopwv pe eumtddela NTav SLApOPETIKOG amd Tov aplOUd TwWV ATOUWV ME
TIOAUVOONPOTNTA, €VW HMOVO 46% TWwV OTOMWV TIANPOUCOV T KPLTAPLA Kal yla Tig Vo
KOTOOoTAoElS. EmumAéov o ouvbuaopdg sumdBelag, moAuvoonpotntag Kot EAAELUPOTIKAG
AELTOUPYIKNG LKAVOTNTOG CUVUTIHPXE 0TO 21,5% TWV CUUUETEXOVIWY, EVW TO 26,6% TWV OTOUWY
Atav povo eunabeic. Autd ta amoteAéopata umootnpilouv OtL n eunmdBela eival pia évvola
ave€ApTNTN Ao AUTH TNG TIOAUVOONPOTNTAG KOL TNG LELWHEVNG AELTOUPYLKOTNTAC.

Mapd To yeyovog OTL TNV KALWVIKN TIpan eival amodekto otL eumabr) Bewpouvtal Ta dToua
mou mapouctalouv taxutepn duaotkr) ¢Bopd o€ oXEoN UE TOUG UTTOAOUTOUCG GUVOUNALKOUG TOUG,
Sev umapxel éva epyoleio afloAdynong tng mMou va TANPOoL Ta KPLTAPLO EYKUPOTNTOC
TIEPLEXOUEVOU, EVVOLOAOYIKNG KATAOKEUNG Kol €YKLUPOTNTOG Kpttnpiwv (14, 15). Etol moAlol
EPEUVNTEG £Xouv Tpoomabrost va Sdwoouv €va cadrp oploHO TOu ouvdpopou Kol va
KOTOLOKEUAOOUV €va €yKUpo gpyaleio afloAdynaong tng euntdbelag. TEALKA UEXPL ONUEPA EXOUV
npotaBel moAlol Bswpntikol kot Asttoupywkol oplopol. Awddopa epyaleia (SOKLUOOLES
AELTOUPYIKOTNTOG, EpWTNUATOAOYLO Kal afloAoynoelg) sival Stabéoipa yla tnv eKktipnon tng
€UTABELOC, XWPLG OUWE KATIOLO ATd QUTA VA £XEL YIVEL KOWVA QITOSEKTO ATd TNV EMLOTNUOVIKN
KoLvotnta.

Y€ YEVIKEC YPOUUEC, OL OplopoL TNG eumtdBelag pmopouv va SlakplBouv o€ TPELC KATNYOPLEC:

1. Movoéidotatol/ BloAoyikoi

ZUpudwva PE autoUC TOUC OPLOROUG, O O0pOoG euTABsld TEPLYPAPEL TIC UELWUEVES
ededpeleg kal TNV EAAELUUATIKA OVTOX) KATIOLWY OTOMWYV KAl ElVOL TO OMOTEAECHUA TNG

EKTTTWONG TOAAQMAWY CUCTNUATWY TOU OPYaVIOHOU. Oswpeital éva ocuvdpopo HE
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BloAoyikn povo Baon. Ta epyadeia afloAdynong tng eumabelag mou Baciotnkav otn
povodLAoTaTn OMTIKAC TNG Teplopilovtal otnv afloAdynon TG CWHATIKA Kot GUGCLKAG
KATAOTOONG TWV NALKIWHEVWY ATOUWV.

MoAvdilactartol

JUudwva HE OUTOUG TOUC OPLOMOUC, N eumaBbela TPOKUTITEL AMO TN CUCCWPEUOH
Sladopwv aoBevELWY, CUUMTWHATWY (KUPLWG VEUPOAOYLKWY KOL YNPLOTPLKWY) Kot
SuokoAlwv otnv  ekTéAeon KaBnuepwwv Spaoctnplotitwy Tou Tubavwg  va
OVTILETWTTEL €va NALKIWHEVO ATopo. Ol EpeuvNTEG TTOU BewpoUv TNV eumabela wc Eva
noAudiaotato nMpoPAnua, unootnpilouv OTL 600 Meplocdtepeg SUOKOALEC (uyelag Kat
AELTOUPYIKOTNTOG) TIAPOUCLAlEL €val ATOUO, TOOO TO €unabég eival. Oswpolv TNV
EUTIAOE LD TIEPLOGOTEPO WG Mia KATAOTAON MAPA WG Eva CUVEPOHO.

OAwotikol

Autol oL oplopot ival og cupdwvia pe To BLOYUXOKOLWVWVIKO LOVTENOD, OTIOU EKTOG ATt
TN owHAaTikg Kataotaon, Aappavovtatl umtoPn PuxoAOYIKES, YVWOLOKEG KoL KOLVWVLKO-
OLKOVOULKEG Tapdpetpol tN¢ {wng evog atopou (16). Me Bdaon autd To HOVIEAO, O
Gobbens kat ouv. untootrpt€av OtL «n euTtabela eival pio Suvapkn KataoTacn n omnola,
OTaV EMNPEACEL EVA ATOUO, AUTO AVILLETWTIEL EKMTTWON O€ €vav N KOL TIEPLOCOTEPOUG
TOMEIG TNG AELTOUPYIKOTNTAG TOU (CWHATIKOG, PUXOAOYIKOG, KOL KOLWWVLIKOG TOMENG)»

(17).

Baolopévol OTOUG OPLOPOUC QUTOUG, OLADOPEG E€PEUVNTIKEG OMASEC £XOuV avamTtuEel

avtiotolya epyadeia afloAdynong tng eunabeLag.

1.2.1. EpyoaAeio tn¢ Fried kol cuvepyatwv

OL Fried kat ouv. (10) 6ploav TNV EUTIABOELA LE TPOTIO TIOU ETILTPETEL TOV EUKOAO EVTOTILOUO

TWV aTOUWV Tou TNV Ttapouactalouv. N’ auto To AOYO ETUKPATNOE Yl LEYAAO XPOVIKO Slaotnua

Kol TIapOopEVEL SNUODIANG OTNV EMLOTNUOVLKA Kowvotnta. To epyaleio mou Snuovpynoav gival

TO TILO QAVIUTPOCWITEUTIKO TOU HOVOSLACTATOU OpLopoU TNG eundbelag. ZUUdpwva HE auTo, yla

TOV XOPOKTNPLOMO EVOC OTOHOU WG EUTABECG TPETEL va TANPOUVTAL TPLA ) TTEPLOCOTEPQA ATTO TA

akoAouBa kpLtrpla:

e akouola anwAesla fapoug
® VEVIKEUMEVO aloBnua e€avtAnong/konwong

® ULKPN MULKA LoXU- aduvauia
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e YopnAn taxvutnta fadlong

e XOMNAd emineda cwHATIKAG §pacTNPLOTNTOG.

MNa 1o Kputnplo NG amwAewog Bapoug, oOplo Bewpeial n akolow anwAela 4,5 n
TIEPLOCOTEPWV KIAWV KOTA TO TponyoUUEVOo €to¢, 1 Aciktng Malog Zwpatog (AMZ) e TUUEG
XapnAotepeg anod 18,5kg/m?. MNa afloAdynon tou aiodrpatog €avtAnong, amatteitol OeTiki
omavtnon o€ pia amo TG 2 EPWTNOELG: «AloBavopal MW OTWOATOTE KAVW ATALTEL TEPACTIO
npoondBela» | «AloBdavopal otL dev pumopw va cuvexiow AAAo». To KPLTAPLO TNEG XAUNANG
ocwpatikng Spaoctnplotntag aflohoyndnke pe BAon TG TWEG TNG OUVOALKNG EVEPYELAKNG
damavng, OMwC TPOKUTITOUV OO TG OTTOVTNOEL TWV CUUUETEXOVIWV OTO EPWTNHATOAOYLO
Minnesota Leisure Time Activity Questionnaire. H &Uvaun tng AaBnig petpnbnke pe
SUVAUOUETPO XELPOG PE OTOXO TNV afloAoynon tng HUikng aduvapuiag. TEAoG, yla To KPLTAPLO
™G Taxutntag, xpnowomowdnke o xpovog Badiong amodotaong 4,5m. O akpBig TpoOmog
HETPNONG TWV KPLTNpilwv ¢ eunadelag mapovaotaletal otov Mivaka 1.1.

Ta nAwwwpeva atopa mou epdavitouv 1 1 2 amod autd Ta Kpltripla xapaktnpilovrol wg
npo-gumnadn, Bpiokovtal SnAadn oe pia kataotacn mpwv TNV eunabela kal ival og kivduvo va
pHeTaBouv oe kKataotaon sundBelag peAlovtikda. Ta nAklwpéva atopa mou dev eudavilouv
KavVEva Omo TO TOpaAnAvw Kputipla Beswpouvrtat pn sunabr. To 2009, n AMEPIKAVIKN
Mplatpkn Etatpeia uloBETnoe Tov MApAMAVW OPLOUO WG TO CUHUPBATIKO AELTOUPYLKO OPLOUO

Tou ouvdpopou (18).
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Mivakag 1.1: AftoAdynaon tn¢ eunadeiac cUUPEWVA UE TOV 0pLOUO TwV Fried kot cuv.

Kputiplo Métpnon/Baduoloyia

Akoulola anwAela Bapoug Apxkn extipnon (baseline):

1. Akouola anwAela 4.5 KIAWV péoa oTov TeAeuTalo Xpovo i
2. BMI (katd tnv e€étaon) <18.5kg/m2

Enoueveg extipnoelg (follow-up): (Bapog katd to mMponyoUpeVo £T0G-

Bapog to tpéxov £1o¢)/(BAapog katd to mponyoupevo £tog) 20.05

AloBnpua e€avtAnong OeTIKN amavtnon o€ pio amo TiG 2 EpWTNOELS: «ALODAVEDTE TIWG
OTLOATIOTE KAVETE QMOALTEL TEpAOTLA MPOoTIABELQ;» | «ALOBAVEDTE OTL

Sev umopeite va ouvexioete AAAo;»

Aduvapuia Métpnon tnh¢ Suvaung tng AaBng ne SUVOUOUETPO
Fuvaikeg-mtaBoAoyIKES TLUEC: AvSpec-toOOAOYLKEG TIHEG:
BMI <23,0: <17,0kg BMI <24,0: <29,0kg
BMI 23,1-26,0: <17,3kg BMI 24,1-26,0: <30,0kg
BMI 26,1-29,0: <18,0kg BMI 26,1-28,0: <30,0kg
BMI >29,0: <21,0kg BMI >28,0: <32,0kg
XapnAn taxvtnta Badiong ATaULTOUEVOC XpOVOC YLO va TtepTiatioouy 4,5 pétpa (15 feet)

Kpatwvtag ¢pucLloloyLkod pubuo

Fuvaikeg-maBoAoyIKES TUUEC: AvSpec-toBOAOYLKEG TIHEG:

Yyog £159cm: 27" Yyog £173cm: 27"

Yyog >159cm: 26" Yyog >173cm: 26"
MelwpEVN CWHATLKN Minnesota Leisure Time Activity Questionnaire (18 items)
Spaoctnplotnta Muvaikeg: <270kcal/ week

Avbpeg: <383kcal/week

Mapd tov KaBoPLoUO AUTWV TWV 5 KpLTnpiwy, oL EPELVNTEC TTOU KATA KALlpoUG aloXoAnOnkav
LLE TNV EUTIAOELX £XOUV XPNOLUOTIOLNOEL SLAPOPOUC TPOTIOUC YL TN LETPNON TWV KPLTNPLWV TNG,
otnpwopevol kupiwg ota OSwabéowa OSedopéva kaBe UEAETNG, TAPA OE  ONUOVILIKEG

€VVOLOAOYIKEG SladopomoLlAoELC.

1.2.2. EpyaAeio SOF

Ot Ensrud kat ouv. mpOTEVAV KPLTAPLA EKTIHNONG TN eUTtABELAC, Ta omola pHolalouv apKETA
HE autd Twv Fried kat ouv (10) kot ta omoia mpoékupav and dedopéva TNG HEYAANC LEAETNG

Study of Osteoporotic Fracture. Ta kpttripla ival tpia:
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e H akolola anwAela Bapoug
e He€avtAnon

e Howpatkn aduvapia.

Kat autn n afloAdynon avhiKeL 0TO LOVOSLACTATO OPLOUO TNG EUTTABOELAC KAl KATNYOPLOTIOLEL
TO ATopO O€ pn gumadn, mpo-sunabn kol eumtadr, avaloya PE Tov aplOpod Twv KpLtnpilwv mou
mAnpouvtat (Mivakag 1.2.) (19). Napdti o anAo epyoadeio kat mephapPavel Alyotepa KpLtripla
oo outo Twv Fried kot ouv., €xel dexBel OtL poPAEmeL To 6lo KOAQ TOV KivOUVO MTWOEWYV,

KOTAYUATWV KaBwG Kal Bvnolpuotntag og NAKLWUEVES Yuvaikeg (19).

Mivakag 1.2.: Kpttripta aéloAoynong tng eunadelac oupupwva Ue t ueA€tn SOF (Study of Osteoporotic

Fracture
Kpttiplo Métpnon/ Epwtnon BaBuoloyia
Akouola anwAela Bapoug  (Bapog mpLy Tpia xpodvia-Bapog to AnwAela Bapoug 25%=1
(25% péoa oe Tpla xpovia)  tPEXOV £T10¢)/(Bapog mpwv Tpla AnwAeLla Bapoug <5%=0

XPOVLO)= % amWwAELOG

Abduvapia va onkwBel 5 O e&etalopevog xwpic va otnpyOei Abduvapia=1
ouvexoueveg GopEC amnod oTNV KapEKAQ, TIPETEL va onkwBel amd  OAokAnpwon TG
KOpEKAQ QUTHV TTEVTE OUVEXOUEVEG DOPES Sdokipaoiag=0
E€avtAnon «NwwBete yepdrtog/n 6petn;» Nat=0, Oxi=1

JuvoAko score=0: vyug/ SuvoAiko score=1: kataotaon npo-euntadeiac/ SUVoAiko score=2-3: KATAOTAON
eunadelag

1.2.3. EpyaAeio FRAIL

Kataokevaotnke mpoodata, 1o 2012 Kal €XElL EVOWMOTWOEL OTOLXEld TOCO amo TO
povodiaotatn/Boloyky 600 Kat amd tnv moAudldotatn TPooEyyon afloAdynong Ttng
euntdBelag (20). Mo ouykepkipéva €xel dlatnproel mepimou ta (bl kpLtripla mou eiyav
nipoteivel ot Fried kat ouv. (10), oANG €xel TPOCOECEL KAl O TTAPAUETPO OXETIKA LLE TOV ApLOUO
TWV TPOoPANUATWY Lyeilag mou avTipetwrilel éva atopo. Kat auth n KA{paka kKavel Stakplon

ovAapeoa o€ pn eumaBeic, mpo-sumabeic kat eumabeic NAtkiwpévoug (Mivakag 1.3.).
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Mivakac 1.3.: KAluako FRAIL

Kputiplo Métpnon/ Epwtnon BaOuoloyia
Konwon «Tig TedeuTaieg 4 efSopadeg, mdéoo cuxvad viwbate Zuvéxela/ To mepLooOTEPO
KOUPAOWEVOG/N;» Saotnua =1
ApkeTo Staotnuo/ Alyo/
KaBohou =0
Avtoxn «AvokoAeveote va epniatoete 10 Briparta xwpig «Naw =1
BonBela kal xwpig va XpELAOTEL VOl OTALOTA OETE; » «Oxw» =0
Badion AUOKOAEVECDTE VA TIEPTIOTIOETE APKETEG «Naw =1
£KATOVTASEG PETPA XWPLG VA XPNOLUOTIOL OETE «Oxw» =0
BonOela;
MpoBAnpata JaG elme MOTE yLOTPOC OTL TTACYETE QMO UTEPTOON, «Naw =1
vyelag SLafntn, Kapkivo, xpovia mveupovoloyikr mabnon,  «Oxw» =0
£udpayua, oupudpopNTIKH KAPSLOKI AVETAPKELQ, JuvoAikn BaBuoloyia 0-4
otnOayxn, acbua, apbpitida, ayyelako eykepaiikd  Babuoroyeital pe 0 kat 5-11
£nelo661o Kal vedplkn vOoo; BaBuoloyeital pe 1
AnwAsla (Bapog katd To mponyoUEVO £TOG-BAPOG TO TpEXOV  MooooTo petafoing >5% =1
Bdapoug £10¢)/(BApog Katd to mponyoupevo £1o¢) *100. TIOCOOTO UETABOANG <5% =0

0 = uytnc/ 1-2 = katdotaon npo-sunadeiac/> 3 = kataotaon eUNadeLac

1.2.4. EpyaAeio FiND

AkoAouBel To povodlaoTato oplopd Kot LoLAleL Pe To epyaleio ou mpotelvay ol Fried kai
ouv.(10), al\a meplhapPavel kol GAAEC €PWTINOELG Yyl Vo QMOKAEloel TNV TuBavotnta tng
coBapng KwnTikng duokoAiag. Etol amoteAeital and 5 epWINOELG, 2 OXETIKEG E TNV KLVNTIKA
LKOVOTNTA TWV OTOUWY Kol 3 OXETIKEC LE TNV eundBela. H onuaoia autng ¢ KAlpakag eivatl
otL Stadopomolel TNV euntdbela anod tn onUavtikn Kvntiky duckoAia (Mivakag 1.4.).

OL gpeuvnTtég unootnpilouv OTL Ta ponyoLueva epyaleia v pumopuoav va Slakpivouv
OVAUECO O€ eUTTABELA KO KLVNTIKN) SuokoAia, pe anotédeopa va afloAoyolvtal wg eumadn Kat

ATopa IOV avTIHeTWTI{aV HOVO onUAVTIKEC SuoKOALeG atnv kivnon (21).
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Mivakac 1.4.: The Frail Non-Disabled (FIND) Questionnaire

Napayovtog

Métpnon/ Epwtnon

BaOuoloyia

YoBapn KnTikn

A.’Exete SuokoAia va

OxLn uikpn duokoAia =0

SuokoAia neprniatrjoste 400m;
InUavtiki SuokoAia ) pn tkavog =1
B. AuokoAeUeote va avepeite OxL R uikpn duckoAia =0
pio okaAa;
ZnUavtiki SuoKoAla 1 un tkavog =1
EunaBela . Méoa oto nmponyoUuevo £€tog, OxL =0
XAoaTe Xwpic vo o B€AeTE
mavw aro 4,5 KA, Noa =1

A. Méoa TNV MPonyoU eV
eBSopada, mGoo CUXVA VIWOOTE
OTL OTLONTIOTE KAVATE
analtolos Yeyain mpoondbsia
f otL ev pumopeite va
ouveyloete GAAo;

E. Mowo eival to eminedo tng
OWATIKAG 00

SpaotnpLotnTag;

Iravia (2 R Ayotepecg popég pEoa otnv
eBSouada) =0
Juxva r oxedov mavta (3 r) mepLocoTEPES

dopég péoa otnv eBdopada) =1

Taktikr aoknon (2-4 wpeg kaOe

eBSouada) =0

Kapia aoknon n kaBblotikn {wn =1

Av A+B 21, t01€ 0 €€€TO{OUEVOC OVTLUETWTTIIIEL ONUAVTLKEG KLVNTIKEG SUOKOALEG

Av A+B=0 kal M+A+E 21, tote 0 e€etalopevog elval eunabng.

Av A+B+I+A+E=0, o e€etalduevog Oewpeltal LYLAC

1.2.5. EpyoaAeio Frailty Index

MpOKeLTaL yla TNV MPWTN poomabela ektipnong t¢ eunadelag Bacel tou MoAuSLaotatou
oplopol. Ot Rockwood kat Mitnitski (22, 23) Bewpnoav OtL n sundBela e€aptdatal and tn
ocuoowpevon Stadopetikwy PoBAnuATwWY vyeiag, amd tTov aplBud dnAadn twv naboloykwyv
KATALOTAOEWY TIOU QVTLLETWITIIEL Eval ATOUO OE Pl SE6OUEVN XPOVIKI OTLYUN.

Baolopévol o auth tn Aoylkn, Snuovpynoav éva deiktn sunabelag, to Frailty Index, o

OTIOLOG TIPOKUTITEL OV SLALPECOUE TOV APLOUO TWV EAAELUUATWY TTOU EUdaVIlEL Eva ATOUO TIPOG
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TO OUVOAIKO aplOuo twv eAAelpdtwy Tou meplhapPavovtal oe pia pétpnon n oe éva

).

oplBpoe Twy BAASLPGTWY EVOC ETOROU

EpU)TI’]HaTOAOVLO (FI_ ouvolikos aplBpos Twy eldespdrwy

Mo CUYKEKPLUEVQ, OL EPELVNTEC XpNOoLHomoinoayv évav katdAoyo and 70 mabroelg, onueia
KOl CUMITTWHOTA KoL avaAoya JE To Ttooa anod autd mapouciale evag eEetalopevog BpLokav
Kall To Seiktn gumabelag Tou. Av n T oto deiktn NTav peyalutepn amno 0,25, tote amoteAel
€vbelfn eunaBelag, pe peyalvtepn Babuoloyia va umodnAwvel kol peyoaAutepou Babuou
euUTIABeLa. AlaTapaxEG KVNTIKOTNTAG, KABNUEPIVAG AELTOUPYLKOTNTAG, EAAELLUATIKA YVWOLAKN
Asttoupyla  kal xpovia TpPoPAnuata  uyelog eival avApECA OTIC TAPAUETPOUG TIOU
aflohoyouvtal amd TO CUYKEKPLUEVO epyolAeio. Ou petaPAntéc mou mepllapBavovial oto
epyaleio Frailty Index eival onuavtikoé va eival mavw amnd 30, aAAd Sev sival mavta ot (Sleg
(24). Katd tnv kataokeun tou epyaleiou Frailty Index mpémet va mAnpouvtal ta €€1¢ kpLtipla:

1. Ot petaBAntég va oXeT{ovTal LE TN YEVLKA KATAOTAON UYELOC EVOC ATOMOU.

2. Na nepilappavovrat mpoPAnuata vysiag ta omoia eival mo cuxva kabwg auvavetal n
NAia. Aev Ba IPEMEL N CUXVOTNTA AUTWV TwWV TIPOPBANUATWY va ¢Tdavel o éva uPnAo
onueio, KaBwG n NAKI TWV OTOUWV TIAPAUEVEL AKOUN HMKPR (Yo mapddelypa n
npeocBuwria moapott adopd Ta ATOHA HEYAAUTEPNG NAKIOG KOL Elvol cuxvh HETA Ta 55
£1n, n ouxvotnta tn¢ dev ouveyilel va av€avetal e tnv avénon tv nAkiog Kat dpa dev
Ba tav pa KatdAAnAn petofAntn yia tn Snuloupyia tou Frailty Index).

3. Ot petaBAntég mou Ba ocupmeplindBolv Ba mpémel va KoAUTTouv £va  daopa
TPOoBANUATWYV vyelag

4. O i610¢ deiktng Ba mpémel va punopel va xpnotomnownBel oe mibavn emavaloAdynon tou

610 mMAnBuaopou (24).

1.2.6. EpyaAeio Frailty Index-Comprehensive Geriatric Assesment (FI-CGA)

O beiktng eumdBelag FI- CGA, o omoio¢ PooileTal OTO OKEMTIKO TNG CUCCWPEUONG
ntoBAnuatwy vyelag, mepthapBavel tnv afloAoynon 10 TOHEWV: TNG YVWOLAKAG KOTAOTOONGC,
™G 61abeong, TNG LKAVOTNTAG EMLKOWVWVLAC, TNG KWVNTIKOTNTAG, TNG aoTABelag, TnG Asttoupylag
TOUC EVTEPOU Kal TNC oupoSOXou KUOTNG, TNG LKAVOTNTAC E€KTEAECNC QMAWV KoL OUVOETWV
SpaotnplotTwy tTnNg Kabnuepvotntag, tng dlattag kat tng kowwvikotntag (Mivakag 1.5.) (25).
AvaAoya UE TIG QmavIAoEL TOU aTOUOoU, TIPOKUTITEL (iot ouVOALKN BaBuoAoyia, pe uPnAOTEPEC

TWECG va umtodnAwvouv peyalutepou Babuol sumdbela. IUUPWVO HE QUTAV TNV EKTIUNON,
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BaBuoloyia and 0-7, 7-13 kat 213 umodnAwvel ATLOU, LETPLOU Kal coBapoul Babuou eundadela

avtiotolya.

Mivakag 1.5.: Frailty Index-Comprehensive Geriatric Assesment

Napdyovtog

Métpnon/ Baduoloyia

'VwOolaKA KATaoTaon

Xwpig EMeppa/ kaveva popBAnpa=0
M'vwolakn Ekmtwon, oAAd Oxt avola/ Ao mpoBAnpa=1

NteAiplo, i avola / onuavtiko mpofAnuo=2

AwaBeon Kavéva mpoBAnua=0
‘Hruo mpopAnua=1
INUAVTIKO TPOPBANuo=2

Ermukowwvia Kavéva npopAnua=0

(6paon, akor, Adyog)

‘Hro mpopAnuo=1

INUOVTLKO MPOBANUa=2

Kwntikotnta Kavéva mpopAnuo=0
‘Hro mpoBAnpa=1
INUOVTLKO MPOBANpO=2

looppomia Kavéva mpoBAnua=0

‘Hruo mpofAnua=1

INUAVTIKO TPOPANua=2

Neltoupyla eviépou

Kavéva npopAnua=0

‘Hruo mpofAnua=1

INUaAVTIKO POPANuo=2

Neltoupyla oupoddyou KUOTNG

Kavéva npopAnuo=0

‘Hro mpoBAnua=1

INUOVTLKO MPOBANpa=2

Aeltoupyla oTIC QmAEC KOl
oUVBETEG SpAOTNPLOTNTEG TNG

kaOnuepwng Lwig

Xwpig EMeppa/kavéva mpopAnua=0

EMeLlppa ot ouvBeteg Spaotnplotntee/ Ao mpdpAnua=1
EAAELUpQ OTLC armA£G SpaoTnpLOTNTEG/ ONUAVTIKO TIPORANUa=2

AtotpodLkn Katdotaon

Kavéva mpoBAnua=0

‘Hruo mpofAnua=1

INUAVTIKO pOPANuo=2

Kowwvikn BonBela

Xwpig avaykn BonBelag/ Kavéva mpopAnpa=0
Mukpr avaykn BonBestag/ ‘Hro mpopAnpa=1
InUovTkA avaykn BornBelog/ Inuavtiko npdPAnua=2
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1.2.7. EpyaAeio Clinical Frailty Scale

To 2008, dnuloupynBnke kal €vag akoun Oeiktng sumabelag, o Clinical Frailty Scale, o
omolog Slakpivel Tnv eumaBela o€ 9 EEXWPLOTES KATNYOpPLeG, amo MOAU KaAr Katdotaon uyeiag
HExpL coBapol Babuol eumadela kat n ektipnon Baoiletal otV KAWVIKN €lKOVA TOU €E€TAOTN

(26) (Nivakacg 1.6.).

Mivakag 1.6.: Clinical Frailty Scale

MoAU kaAn duoikn Atopa Tou eival vyl Kal Spaoctrpla. AckoUvTal TOKTIKA Kol gival
KaTaotoon oTNV TILO KaAn ¢UoLKN KOTAoTAoN
KaAn katdotaon vyelag Atopa mou 6gv TMAoYouv amo Kamola acBévela, oAAG eival oe

AlyOTtePO KOAN KATAOTAGCN O OXECN UE TNV TPONYOUHEVN Katnyopia.
AokoUVTaL TTEPLOTACLOKA.

Kataotaon KavomolnTiking ATopO TTIOU QVTIUETWTTI{OUV LOTPLKA TtpoPAN AT, TA omoia Opw ival
andédoong UTIO £Aeyx0. Asv aoKOUVTAL TAKTIKA, TTapd LOVO TIEPTIATOUV

EvoAwtotnta Atopa ta omola av kot dev e€aptwvtal and dAoug yla Bonbesla oe
KaBnuepLvEG SpaotnplotnTeg, avtlpeTwnilouv mpoBARpaTa Lkava va
neplopiocouv TI¢ SpaocTnPLOTNTEG TOUC. JUXVA TapATovioUvTal yla
BpadUTNTa OTLC KLV OELS TOUG KAl VIWOOoUV KOTtwaon PECO 0TN UEPQL.

‘Hriou BaBuol sunabela H emBpaduvon Twv atopwv eival epdavig kat xpetalovral Bonbeta
O£ KAMOLEG amod TG SpaotneLOTNTEG TG Kabnuepwvotntog (Slaxeiplon
OLKOVOULKWY, UEeTakivnon, ANPn doapUakeuTIKAG aywyng). Itadlakd
ta Pwvia Kol To MEPTATNUO £€w b TO OTILTL, N TIPOETOLUAGCLO TOUG
YeUATOC Kal oL armAéC SOUAELEG TOUG oTttiol yivovtal OAo Kal Tio
SUokoAa.

Meoaiou BaBuou eundBela Ta dtopa xpeldalovral BonBetla pe TIG e€WTEPLKEC SpACTNPLOTNTEG Kal
HE TNV KoBapotnta tou omtiov. Mmopel va  aviyuetwnilouv
SuokoAia va avéBouv pia okdAa kat va B€houv Borbesla oto pndvio
Kol 0TO VIUGLUO.

JoBapol Babuov eunabelar Ta dtopa efaptwvtol €€ "ONOKANPOU yla TNV TPOCWIILKA TOUG
dpovtida o GAoug. Ot Adyol yU' auTto UMopel va eival eite cwpatikol
gite yvwolakoi. Mnopel va mapapeivouv o otabepr kataotaon Kat
Sev Bplokovtal og uPnAo kivbuvo BvnoludtnTag (EVIOG Tou EMOUEVOU
efaunvou)

MoAU coBapn eundBeLa E€ "oAokAnpou e€aptnon amd ailhoug. MAnolalel to T€AOG TNG IWwNg
TouC. Mropel va punv pmopouv va emaveABouv akoun Kal PETA oMo
£va KOTd T/ GANO 0o avTOo LaTPLKO TPOBANUa.

TeAko otadlo aobévelag Atopa mou mAnoldlouv oto TEAoG TNG {wNG Toug o Alyotepo amod 6
UNVEG KoL Ta omoia eival epdpavwg euntadn).

1.2.8. EpyaAeio Tilburg Frailty Indicator

To 2010 oL Gobbens kat ouv. avadépBnkav yla mpwtn $Gopd OTOV OALOTIKO OPLOHO TNG
geunaBelog (27). Ynootipl€av OtL n esumdBela emnpealetal amod TMOAAOUC TTAPAYOVTIEG KOl
auéavel Tnv mBavotnta eudavions AAAWV opVNTIKWY KATOOTACEWV UYelag. AuTtOg 0 0pLOUOG
akoAouBnBnke kat and tnv avantuén avrtioctoywv epyaleiwv pétpnong. To epyaleio Tilburg
Frailty Indicator (28) Baciletal oe aUTOV TOV 0PLOUO Kal TEPNAUBAVEL EPWTNAOELG TOCO yla TN
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OCWUOTLKI KOTAOTOON TOU aTOHOoU, 000 Kat yla Tn PUXOAOoyLKN), TN YVWOLOKA KAl TNV KOWWVLKN.
BaBuoloyia =5 umodelkviel OTL to £€etalOpevo ATOUO €ival eumabég, evw HPeYaAUTEPN
BaBuoAoyia SnAwvel kat cofapotepou Babuol sunabela (Mivakag 1.8.).

Mivakac 1.7.:Tilburg Frailty Indicator

Napayovtag Métpnon/ Epwtnon BaOuoAoynon
JWHUATIKOG NLWOETE CWHATIKA ULYLELC; Nat=0, Ox1=1

‘Exete xaoeL 6kg to teAeutaio e€aunvo (n 3kg tov Nat=1, Ox1=0

teleuTalo pAva), xwpic va to BéAets;

Avtiuetwrilete mpoPARUATA OTNV KABNUEPLVOTNTA Mo kabe pia

oag fartiag: £pwtNnON EEXWPLOTAL

...... SUoKoALOC OTO TEPTIATN IO Nat=1, Ox1=0

...... SuaokoAlag otn dLatrpnon T LOopPOoTiaC oou

...... EMELUUATIKAG AKONG

...... EMELUUATIKAG OpAONG

...... aduvapla ota xépla cou

...... OWHATIKAG KOTIWONG

WuxoAoyLKOG ‘Exete mpOBANUA HE TN UVAUN OOC; Nat=1,

Ox/ Meplkég
dopéc=0

Nwoate «meopévog/n» Tov TEAEUTAL0 KAV, Noat/MepLkeg
dopec=1,
Oy1=0

Nwoate veuplkog/n n ayxwpévog/n tov teleutaio Nat/MepLkég

uiva; dopéc=1,
Oy1=0

Mmopeite va avtaneféNBete ota pofAnpaTa Nat=0, Ox1=1

LKOVOTIOLNTLKQ;

Kowwvikog Mévete poévog/n; Nai=1, Ox1=0

Jag Asinel va cuvavaotpEPeoTe Pe KOOUO; Noat/MepiLkeg
dopec=1,
Ox1=0

‘Exete apKetr umootnpLEn ano allouc avBpwmnoug; Nat=0, Ox1=1

1.2.9. EpyaAeio Endmonton Frail Scale

Mpokettal yia GAAn pia kAipoka mou mephapPavel MOAAEC SLOOTACEL TNG avOpwILVvNG
AELTOUPYIKOTNTOG Kol akoAouBel tn Aoylkl Tou OALOTIKOU Hovtélou (29). Ta kpltripla Tou
epyodeiov adopoulv: TN YEVIK) CWUOTLKA UYELQ, Tn YVWOLOKA KATAOTAOHN, TN AELTOUPYLKN
OUTOVOWLO, TNV KOWWVLKA UTooTNPLEn, tn Xpnon ¢apudakwy, tn datpodlkiy KATAoTOoN, TN
PUXOAOYIK KATAOTACN, TNV OKPATELD OUPWV Kal tnv toxutnta PBadiong (Mivakag 1.7.). To
epyolelo autd daivetal va oUVOEEL TNV EUTIABELA e TN AELTOUPYLKOTNTA TWV ATOHWY, adou
€va amnod Ta Boolkad KpLTripLa €lval KAl N IKAVOTNTA EKTEAECNG OKOUN KAl OMAWV KABnUEPLVWV

Spaotnplotntwy (m.x. xprion tnAedwvou, AnPn popudakwy K.a.).
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Mivakag 1.8.: Endmonton Frail Scale

Napdyovtog Métpnon/ Epwtnon BaBpoloyia
I'vwolokn O e€etalopevog BAEmel éva KUKAO Kat tou {nteltatva |~ Xwpic Aadn =0
KaTaoTaon dTaget Eva poAoL (e 6Aoug Toug aplBpouc) mou va | MiKpd XwpLka Aadn=1
Selyvel 6L n wpa eivar 11:10 AMa AdBn=2
Fevikn Katd tn Ldpkela Tng mponyoUevng Xpoviag, mooeg 0 dpopég =0
Kataotoon bopEC xpeLaotnke va emokedBeite Eva voookopeio | 1-2 dopég=1
vyeiag >2=2
M'evika mooo KaAn Ba kpivate OTL elval n vyeia oag; TéAela, moAU KaAn, kaAr =0
Métpla=1
Kakn=2
AELTOUPYLKNA Y& MOOEG MO TIC TAPAKATW SpaOTNPLOTNTEG 0-1 Spaotnplotnteg=0
outovopia Xpelaleote PonOela: mposTolpacio yeupatog,

2-4 §paotnplotnteg=1

Pwvtia, petakivnon, xprnon tnAepwvou, SOUAELEC -
5-8 §paotnplotnteg =2

TOU oTuTLOoU, MAUGLUO poUXwV, SLaxeiplon xpnudatwy,

dapuako
Kowwvikn Otav ypelaleote BonBela, unopeite va Baototeite oe  Mavta =0
umootnpLén karmotov o/n omnoiog/a givat mpoBupog/n Kat propet | Mepikeg popég=1
va oag Bonbnost; Moté=2
Xpnon Malpvete 5 1 mapanavw GAPUAKO TV NUEPQ; Oxi=0
dappakwv Nai=1
Yriapxouv pop£c mou EexvAaTte va MAPETE Ta Ox1=0
dbapupaka oog; Nai=1
Awatpodikni ‘Exete yaoeL teAevtaia 1600 PAPOG WOTE TO pouya Ox=0
Kotaotaon oag va eival papdla; Nat=1
AwaBeon Nw0ete cuxva otevaywpnuévog/n A OApEvog/n Ox=0
Naiw=1
Akpatela AvTluetwnilete MPOPANUO OKPATELOG OUPWV Oxi=0
Naiw=1
NeLTOUPYIKA Oa nbeha va kabioete o AUTAV TNV KopEKAa petny  0-10°" =0
emnidoon TIAATN 0OC AKOUUTILOMEVN OTNV TAAQTN TG KapekAag.  11-20"'=1
Otav oag nw «mape», Ba onkwdeite kat Ba >20"'=2

TIEPTIOTH OETE PEXPL EKElVO TO onpeio (3 pétpa
anootaon), Ba yupioete kat Oa kaBioete MAAL oTnV
KOopEKAa

0-5: vyleic, 6-7: eupavwe evaiwrtol, 8-9: nrmio otadtlo eunadeiac, 10-11: usoaio oradio eunadeiag, 12-17: coBapo
otadlo eunadelog

1.2.10. EpyaAeio Groningen Frailty Indicator

‘Evag mapoOpoLlog tpomog afloAdynong tng eumabelag anoteAel koL To epyaAeio Groningen
Frailty Indicator (30), to omoio &nuwoupynBbnke to 2012. MepllapPAvel €pWTACELS Yyl TN
CWHATLKN, YVWOLOKH, PUXOAOYLKH KOl KOWWVLIKH KATAOTAOoN TOU OtOpou Kal Babupoloyia >4

elvat evbeiktikn yla eunabeia (Mivakag 1.9.).
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Mivakag 1.9.: Groningen Frailty Indicator

Mapayovtag Epwtnon BaBuoioyia
TWUOTIKOG Mropeite va oAokAnpwoete k&Be £va and ta Nat =0
TPOKATW Uovoc/n oag kat xwpic fondela
(doxeta pe to av o eEeTalOUEVOC XPNOLUOTIOLEL
UTITOOTOUVL, avarmnpko apaidlo ) onolodnmote
aAAo BonBnuay): Oy =1
1. Namnarte yla pwvia
2. Na TepnatnosTe HECA OTO OTTL | OTN
YELTOVLA
3. Na vtuBeite kat va Eevtubeite
4. Na mdrte TovaAéta
MNwg Ba BaBpoAoyoloate TN CWUATIKY OAG Ykop 0-6=1
katdotaon (oo to 0 péxpt to 10) Ykop 7-10=0
AvTlpeTwniete MpoPAN AT OTNV Nat=1
KaBnuepvoTNTA oag AOyw KaKng 6paong Ox1=0
AvTiueTwnilete mpoBARpaTa 0TV Nat=1
KaOnUeEPLVOTNTA oag AOYW KAKNC OKONG Oy1=0
Méoa oTtoug TeAeuTalouG LAVEG EXETE XAOEL Nat=1
Bapocg xwplig va to BéAete (3kg og Eva unva n Ox1=0
6kg og 600 pnveg)
MNaipvete 4 1 mapandavw GApRAKa TV NUEPQ Nat=1
Oy1=0
'VWOoTIKOG ‘EXETE MAPATIOVO ATIO TN UV 0ag; Nat=1
Ox/ Mepikég popég=0
Kowwvikog Av eiote otn 60UAeLd Oag, 1] e TNV OLKOYEVELA Moté/Mepikég dopég=1
oo, i otnVv ekkAnola, viwbete pépog Tou Juyva/Navta=0
KOWWVLKOU oUVOAOU;
Zag divouv mpoooyn ot dAloL avBpwrot ; Moté/Mepikég popéc=1
Juxva/Navta=0
Oa cag Bonbroouv oL avBpwrol yupw cag otav  MNoté/Mepikég popéc=1
Bpiokeote og avaykn; Juxva/Iuvéxela=0
Wuyxoloykog  Tov tedeutaio prva alcOavOnkorte Mepkeg popec/ Tuxva/

anokapSiwpévoc/n n OAupévoe/n;

Tov teAeuTaio pRva noaoctay nPepog/n Kat
Xohapoe/n;

MoAU cuxvad/ Tuvéxela=1
MNotg/ Imavia=0

Moté/ znavia/ Mepikég popéc/

Juxva=1
MoAU ouxva/ Tuvexela=0

1.2.11. Juumnepaopata we mPocg ta epyaleia afloAoynong tng eumtadeLog

Av Kol ta mapandvw epyaleia afloAdynong tng EUNMABELOG KOTOOKEUAOTNKAY PECA OTA
teleutaia 15 xpovia, UTTAPXOUV Kal KATIOLO. OKOWN, Ta omola eiyav dnuoupynOel malalotepa,
oANG A€oV SevV XPNOLUOTOLOUVTAL QO TNV EMIOTNMOVLIKN Kowotnta (31). Ta epyaleia mou
TIAPOUCLACTNKAV Tapamavw SladEpouv o apKETA onueia. Apxka eival pavepo otL, avaloya
LE TOV OpLopO Tov omoio akoAouBoulv, aflodoyouv Kal SLadOopPETIKEG MAPAUETPOUG TNG UYELQG
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EVOC ATOMOU. AUTO €XEL WG ATIOTEAECUO KATIOLO EPYAAELO TNG LOVOSLACTATNG TIPOCEYYLONG TNG
gunaBelog va avayvwpilel wg sumadr SladopeTIKA ATOUO OO AUTA TTOU avayvwpllel Kamolo
epyaleio tng moAudlaotatng i tNG OALOTIKAG TPOCEYYLONG. ETUMAéoV, O€ YEVIKEG YPAUUES OL
UETPNOEL TIOU QVTLOTOLXOUV OTn  Movodlaotatn TPocEyylon meplapfavouv  TOO0O0
UTIOKELUEVIKEC OO0 KO OVTIKELUEVIKEG METPAOELS TNG €UMABelog, evw TO €pyaleia Tou
Baciotnkav oto OALOTIKO MOVTEAO TEPAAUPAVOUV HOVO TLG UTIOKELMEVLKEG OTTOVTNOELG TIOU
Silvel 0 e€eTalOPEVOC YL TNV UYELQ TOU, TNV KWVNTIKOTATO TOU, TN YVWOLOKH TOU LKAVOTNTA, TN
PUXOAOYIKN KOL KOLWWVLKH TOU Katdotacn. To TEePLooOTEpA £pyaleia Tou ToOAudSlacTaTou
oplopol mep\apPavouv Kuplwg epwTNOELS auTo-avadopdc yla tnv umapén mpoPAnudTwy
UYELOG, LATPLKWY CUUMTWHATWY KoL AELTOUPYLKOTNTAC.

Mia aAAn Swadopd twv mapandavw aflodoynoswv tng eunabelag adopd oto clOTHUA
BaBuoAdynong, kabwg oL MepLocOTEPEG TAELVOUOUV Ta ATOUA O€ gumadn, mpo-gumabdn, N un
euntadn. Ouwg to Baocikd epyaleio mou mpogkuPe amd tov moAudlaotato oplopo, to Frailty
Index, XpNnOWOTOLEl, €KTOC amd TO OLYOTOUIKO Kol €vol OUVEXEC cuotnua PBaduoldynong.
Alakpivel Ta atopa og sumadn kol pn eumadn, evw mapaAAnia dnuloupyeital évag Seiktng
geundBelag, o omoiog avadewkvuel kaAutepa Tt Suvaplkn Tng ¢uon (32). Emiong, evw n
alomiotia Kal n eyKupOTNTA €Lval OO TOUG TILO ONUAVTIKOUC SEIKTEG Yl TNV KATOOKEUN €VOG
epyaleiov, autég ol MAnpodopieg meplappavovtal povo oe Alya epyaleia. Mo cuyKkeKpLUEVQ,
povo 6uo kAipakeg, n Clinical Frailty Scale kat n Endmonton Frail Scale €xouv amodektn
aflomiotia KoL TpoyvwoTikn eykupotnta (33). Emiong ta epyaleia Frailty Index kat tng Fried
€xouv gleyxBel yla TNV EYKUPOTNTA TOUG, aAAA OXL yla TNV a€LOTILOTIO TOUG.

EKTOC Opwe amo Stadopeg, Ta epyaleia aloAoynong TG eUTABDELOG, £XOUV KOl OLLOLOTNTEC.
ApXlK@, To KABe éva amd autd, evromilel atopo He emPapupévn Uyeila, Ta omola eival ot
Kivbuvo va epdavicouv KL AAAeC emumAokEG oto PEAAOvV. Ta epyaAeia afloAdynong tng
€UTAOELOC TIOU TTAPOUCLACTNKAV TOPATTAVW Elvol eUKOAQL 0T XPAON KOl XPNOLUOToLlouvTOoL
EPEUVNTIKA OE YEVIKO MANOUOUO NAKIWUEVWY ATOUWV HE 0TOXO a) Tn Slepelivnon TG oxEong
™C¢ eumaBbelag pe AAAa tpoPARUATA UYELOG KAl e TTAPAYOVTEG KvdUVoU Tou cuvdpdpou kol B)

™ Slepelivnon Kal tnv katavonon tng naboduoioloyiag tng eundbeiag (34).

1.3. EMIAHMIOAQOTIA THZ EYNAOEIAZ

MoAAEG HEAETEG £XOUV TIPOOTIOONOEL VO EKTLLAOOUV TOV EMUMOAAOUO TG euntabetac (5, 10,
35-43), al\d ot Sladopetikol oplopol Mou £xouv HEXPL TWPA XPNoLUomolnBel amd toug
epeuvnTég eumobilouv tn oUykpLon Twv anoteAeoudtwy. EmAéov o Sladopetikdg MANBUOUOG
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TWV MEAETWV amoTeAel Evav akOpun AOyo ylo TNV ETEPOYEVELD TwV SESOUEVWV OXETIKA E TOV
emutoAaocpd tn¢ eumabelag. MNa mapadelypa, AAAeC HeAETeC avadEpovtal o MANBUOUO
atopwv Tou Slaflovv oe WopLpata, ynpokoueia kot SopEG TeAlkoU otadiou kal AAAEC o€
TANBUOUO atdpwV Tou Staflovv otnv Kowotnta (44).

Ot Collard kat ouv., Sie€nyayav pia peta-avaluon, otnv omoia cupmepléAafav 21
TIANOUOULOKEG UEAETEC Yyl TOV EMUTOAAOUO TNG €UTABDELAC KOL TIAPOTPNOAV ONUOVTLIKEG
SLadopEG oTOL AMOTEAECHATA TWV EPEUVWVY: O EMUTOAACUOG TNG euntdBelag moikiAAe amno 4,0%
€wc 59,0% (45). e autd TO peydho eUPoC¢ cupPallouv Kuplwg ta SladopeTika epyaleia
EKTLUNONG TNG EUTIABELAC TTOU Xpnotpomotonkav. 2 OAEC TIC LEAETEG TTOU XPNOLUOTIOLRONKE TO
epyaleio tng Fried, n ektipnon tou emutoAacpol tng euMABEeLOG ATAV TILO XAUNA OE oX€on HE
TG MEAETEC TOU xpnolumouBnke kamowo GAAo epyadeio (Frailty Index, Groningen
Frailtylndicator, Tilburg Frailty Indicator). Otav n peta-av@Aucn QuTr TEPLOPIOTNKE OTLG
HeAETEG Tou Poaoiotnkav otn povodidotatn, BLOAoOylk TPOCEYYLON, O EMUTOAACUOG TNG
gumnaBelag untohoylotnke oto 9,9% Kal TnG mMpo-euntadelag oto 44,2%. AvtiBeta oL LEAETEC IOV
Baciotnkav otn TmoAudldotatn 1 OTNV OALOTIK Tpoogyylon katédel€av uPnAdtepo
EMUTOAQOUO TNG EUTTAOELAC KOl TNG MPOo-cuUTABelag. TeAKA, Kal cUUPWVA LE TO ATIOTEAECUATA
™G weta-avaAuong, daivetat 6tt 1 otoug 10 nAkiwpévoug epdavilel eumdBela.

Atlodoywvtag HEAETEC TTOU XPNOLUOTOLOUV Tov (6lo Tpomo afloAdynong tng eunmadbelag,
napatnpeitat UPNAOTEPOG EMUMOAACUOG TNG OTIS XWPEC TNG NoTag Evupwning (lomavia, FoAAia,
ItaAla kat EANGSa) o€ oxéon pe Tig Popeldtepeg Eupwnaikég xwpeg, tig HMA kot tov Kavada
(39, 46). ExeL evlladépov TO yeyovog OTL Tapd TG OLadOPETIKEG TPOCEYYIOELS Kal Ta
SlopopeTika epyaleia TOU €x0UV XpnOLOTONBOEl, OTIC TEPLOCOTEPEC PEAETEG O EMUTOAACUOG
™C eumddslag auéavetatl e TNV ALK Kal oL yuvaikeg ival mo mibavo va mapouoialouv
eundBela oe oxéon Pe toug avdpeg. Evag mbavog Adyog yia autr tn dtadopd amotelel To
HEYOAUTEPO TIPOCSOKIUO {WNAG TWV YUVALKWY. OUWC OTIC TEPLOCOTEPEC MEAETEC N nAia
YUVOLKWV KAl avOpwV CUUUETEXOVIWV Oev SLEPEPE OTATIOTIKA ONUOVTIKA. T1o0wG TO YEYOVOG OTL
Ol YUVOUKEG €XOUV MIKPOTEPN OAUTN MAla CWUATOG O OX€on HME Toug Avdpeg va efnyel
KaAUTEPQA TN ox€on HeTafl eumabelag kal ¢pulou.

Ye avtiBeon pe to MANB0C TwV PEAETWY TTOU SLEPELVOUV TOV ETILIMOAACHO TNC UTABELOG, Ta
oToelo yl TNV emimtwon NG €lval eAdyota. Mio CUOCTNUATIK OQVOOKOTINON TNG
BBAloypadiag, avadépel 6 MANBUCULOKEG UEAETEC TIOU TIAPELXOV OTOLXELQ OXETIKA HUE TNV
enintwon tng eunabelag (47). OL MePLOOOTEPEG ATO QUTEG afloAdyncav TNV HovodlaoTtatn

TIPOOEYYLON TNG EUTABOELOG KAl XpnoLlomoinoav To epyaAeio mou nmpotabnke amnd tnv Fried kat
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ouv (48-51). MOAL U0 peléteg xpnollomnoinoav To epyaleio Frailty Index tng moAudiaotatng
npooéyylong (52, 53). H xpnon O&lwadopetikwy epyodeiwv, o OladopeTIKOC XPOVOC
napakoAouBnong (follow-up) twv ocuppeTEXOVTWY, O OUVOUOOUO HUE TO Yeyovog OTL Oev
avadEpouv OAEG oL LEAETEC TO PUBUO TNG eMiMTWOoNG aAAAA HOVo TNV avaAoyia tng enimtwong,
KAvel SUOKOAN TNV €€aywyn CupMepacphatwy. Ol HEAETEC TOU XpnOoLUomoinoav To epyaleio
Twv Fried kat ouv. deixvouv OtTL n enintwon tng eundbslog kupaivetal anod 3,9% (49) €wg 7,8%
(50) og Babog xpovou 2,9 etwv kat 9,9 etwv avtiotolya. Ol HEAETEG TTOU XPNOLUOTIOLCOV TO
Frailty Index Seixvouv apketd StadopeTikd anoteAéopata, UE TNV EMUTTWON TNG EUTTABELAC va
urnoloyiletal o 13,0% (52) otn pia peAétn kat o 51,4% otnv aAAn (53).

MNna tnv EAAGda €xoupe Sebopéva yla Tov €MMOAACUO TNG €UTABEeLag, aAAd OXL yla TNV
enintwon. To 2009 &nuooievtnkav dedopéva yla Tov emutoAacpd tng eumddelag oe 10
Eupwnaikég xwpec, pe tnv EANada va epdavilel moocooto enumolacpou tng eundbeiag 14,7%
Kal tng mpo-eunmaBelag 44,9% (39). Aéka xpovia HeTd, n (Ola peAétn Snuoocievoe
avaBewpnueEVa TOCOOTA EMUTOAACHOU yLa OAEG TIC XWPEC. MNa apKeTEC EUpWTAIKEG XWPEG TO
TIOOOOTO €MUMOAOCMOU TNG eumabelog pewdnke, pe tnv EAAAda va epdavilet mocooto

enutoAacpou 9,9%.

1.5. NAPATONTEZ KINAYNOY A THN EM®ANIZH THZ EYMAGEIAZ

Mapd Aoutodv 1o yeyovog OTL N euntdBeLa eival éva cUVOPOUO TIOU EMNPEALEL €V ONLLOVTLKO
TIOOOOTO TWV NAKKIWHEVWY, 6ev €xouv Bpebel ol akplBelg LnXOVLIOMOL TTOU TNV TTPOKAAOUV. Z€
VEVIKEC YPOHMEC, KATW amo TNV emidpacn YeVETIKWY, TEPLBOANOVIIKWY KOl ETLYEVETIKWY
HUNXAVIOUWY, TIPOKUTITOUV OAAOLWOEL; TOOO O HOPLAKO OCO0 KOl OE KUTTOPLKO emimedo, ol
omolec xapaktnpilouv tn ynpavon (54). Ot dAAOWWOEL] QUTEC CUCOWPEVOVTAL KOL TEALKA
$dOavouv oe €va onuelo OmMOU TPOKOAOUV E£KMTwON TNG Asltoupyilag kot pelwon twv
amoBepdTwy Tou opyaviopoU. Kat’ emEKTOON TA CUCTH AT TOU OPYOVIOUOU XAVOUV oTadlakd
TNV LKAWVOTNTA TOUG VA avTLOTAOUIZOUV TIC ApVNTIKEG CUVETIELEG TTIOU TTPOKOAOUV Ta TpoBAnaTa
uyelag kat n avénon tng NALKLAG. ZUVOALKA oL EpeuVNTEG UTtooTNPIloUV OTL OTAV N EKMTWON TWV
OUOTNUATWY GTACEL OE £V CUYKEKPLUEVO ONUELD, TOTE O OPYAVIOUOG XAVEL TNV LKAVOTNTA TOU
va Slatnpel TNV opoldoTtacr Tou Kol OV OVTIOTEKETOL OUTE O OTPEcOyova yla tov 8o
yeyovota nooovog onpaociag (55). Ot el81kOTEPOL PnXavIopoL Kal mapayovteg Ba avadepBouv

TP OKATW.
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1.5.1. BloAoyikol mapdyovteg

IXETIKA ME TOUCG YEVETIKOUG TOPAYOVTeG €xel davel OTL To oUVOPOUO TNG €UMABELAC
ouoyeTileTal Pe OPLOUEVOUC YeVETIKOUG ToAupopdlopous (Single Nucleotide Polymorphism-
SNPs) oe yovidia mou adopoUv Tn oUvVOBeon Twv OTEPOEOWV OPUOVWV KoL OE Yyovidla
OUYKEKPLUEVWYV KUTTAPOKLVWYV TIOU EVEPYOTIOLOUVTAL KATA T PpAsypovwdn avtidpaon (56) .

IXETIKA HE TO KUTTOPLKO eminedo, eixe maAlotepa umovonBel OTL N CUCOWPEUON
ofeldbwtikng PBAABNng ouvdéetal pe tnv avamtuén esumnabelag (57, 58). BloAoyikol Seikteg
o&eldwTIKOU OTPEG, OMWG E€LVOL OL CUYKEVTIPWOELG AUTOTPWTEIVIKAG dwodoAutaong A2 (Lp-
PLA2), woonpootaviwv, punAovikng Staldeiidng (Malondialdehyde-MDA) kat n kapBovuAiwon
TMIPWTEIVWV €XOUV CUOXETIOOEL 0E CUYXPOVIKEC PLEAETEC e TNV euTtdBela. To 0€eldWTIKO OTPEC
emtoxuvel tn Sladlkacia tNg ynpovong O KUTTOPLKO eminedo, n omolo HETPATAL WG
anotéAeopa $pOopd¢ ota TEAOMEPN TWV KUTTAPWV. H amwAela Twv TEAOUEPWV TIPOKAAEL
oA\ay£EC otnv  KUTtaplkh dlaipeon KoL otnv mapaywyn TPWTIEIVWY, KATAOTAOCEL TOU
ouoyetilovtol HE TNV OPYaVIKN EKMTWON TOU Tapatnpeital otnv teitn nAkia kot tnv
Bvnowotnta (59). Exet ¢davel OtTL dtopa ToOU TAPOUCLATOUV XPOVIO OEELOWTIKO OTPEG
eudavilouv HIKPOTEPQ O UNKOG TEAOUEPN KAl APO €XOUV HLKPOTEPN SuvatoTNTA AVTioTAONG
otn $Bopd. To PUNKOC TWV TEAOUEPWY EXEL UEAETNOEL OPKETA WG MPOC TN OXECN TOU ME TNV
eudavion eumabelag. MNpoodata pia peta-avaluon 9 HeAeTwv €0el€e Ml OTATIOTIKA
ONUAVTIKA, aAAA adUvapn oxEon AVAUECO OTO KUAKOG TWV TEAOUEPWV Kal TNV euntdBeia (60). Av
KOL TO UAKOC TWV TEAOUEPWY amOTEAEL BLoAOyLKO SEIKTN TNG KUTTOPLKNG YyNPOVONG, Ol EPEUVEG
KatéAnéav oto OTL TO HPNKOG Twv TeAopepwv Oev umopel va Bewpnbel €vag onuUaAVIIKOG
Blodeiktng yla tnv eumabeLa.

Ye éva uPnAotepo enimedo, MOAEG peAETeC £xouv avadeifel To poAo TG PAEyUOVAC, TNG
OPHOVIKNG amoppuBuLlong Kot t¢ HeTaBoAkng SuoAeltoupylag W ONUOVTIKOUE TIAPAYOVIEG
yla tnv avamtuén tng eundbeslag. Exel mapatnpnBel 6t n un ducloAoyikn, pkpoU Babuoul
dAeypovwdng amavinon TOU OpYavIoUoU Oe KAmolo €p€Blopa, n omoia e€akoAouBel va
UTTAPXEL OKOUN KOL ONUAVTIKO SLAOTNHO HETA TNV ATIOUAKPUVON TOoU apXkoU $Aeypovwdoug
epebiopatog emidpa otnv gudavion Tou cuvdpopou TnG euntdBelag (61). H wtepAeukivn-6 (IL-
6), n C avtidpwoa npwteivn (CRP), o mapadayovtag vékpwaong oykou-a (TNFa) katl n xnuelokivn
CXCL-10 eilvatl ot ¢dpAEyHOVWOELC KUTTAPOKIVEC TIOU €XOUV OUCXETIOOEL UE TO oUVOPOUO TNG
gunaBelog (62). Tuyxpovikn avaiuon twv dedopévwy tng Cardiovascular Heart Study £6e1€e otL

oL euntaBei¢ nAklwpévol sixav avénuéva emnineda tng CRP, oe oxéon HeE TOUG Un guTtaBbeig
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oUVOUNALKOUG Toug (63). EMUTAE0V, TTPOOTITIKEG MEAETEG £XOUV Oelfel OTL augnuéva emineda tng
CRP katd TNV QapylKrn €KTUNON TWV CUUUETEXOVIWV €XOUV CUOXETIODEL PE TNV emimTwon
gunABeLlag PeTA amo 3 xpovia (64), ) akoun Kal HeTA amo 9 xpovia (62).

Eniong oxetikd pe to veupoevdoKpWIKO cloTnua, €xel pavel OTL T NAKIWHUEVO ATOUA
eudavidouv pelwon TNG TAPOYWYNG TPWV ONHOVIIKWY OPHOVWV: TNG OWHATOUESIVNG
(au€ntikdg mapayovrag opolwdlwv otnv WoouAivn, IGF-1), tng olotpadloAng KoL TNG
TEOTOOTEPOVNG, TNG delbpoemiavdpoaotepovng (DHEA) kat tng Beikng debdpoemiavépootepdvn
(DHEA-s). Ta emimedo oUTWV TWV OPHOVWV £XOUV OUXETLOOsl pe TNV TMapoucia Kal TNV
gudavion NG eunabelag, xwpig Opwe va €xel amooadnVvioTeL N akpLBng toug oxéon (64-66).
Qaivetal, OpwE, OTL TA NAKIWUEVA ATOUA TIOU AVTLETWTI{OUV Helwon otnv mapaywyn duo n
TEPLOOOTEPWY OpHOVWY €lval To mbavd va epdavilouv esundbela, o oxéon HE TOUG
NALKLWHEVOUG TIou Sev gudavilouv oppovikny Sulettoupyia. Mallota €xel mapatnpnBel OtTL n
OUVOALKR €mBdpuvon amd TNV OPHOVIKI OVETAPKELN OTMOTEAEL TILO LOXUPO TIPOYVWOTLKO
TapAyovta eUNABELaC O OXECN LLE TOV TUTIO TNG OPHOVIKNG QVEMIAPKELAC (67).

‘Evag AANOC TOpAyovTOG TTIOU £XEL CUOXETIOOEL PE TOUC NAIKLWUEVOUC KOl UE TNV gumabela
elval n avtiotaon otnv woouAivn, n onola €xel w¢ anotédeopa tn Statapaxn tne mpocAnng
™C YAUKOING amod Toug OKEAETIKOUC PMUEC. H avtiotaon otnv WWooUAilvn v PEPEL TIpOKaAEiTaL
amnod TN oTadloKN AVIIKATAoOTAON TNG GALNG Kalag cwuatog ano Aumwédn wtd. Emniong n xpovia
umEpTapOywyr KopTWOANG O AmAvVINon OTO OTPEG UMOPEL va odnyroeL O KATACTOAN TNG
avoooAoyIKNG AEltoupyilag, oe avénon tng voouAwoavtiotaong, o avénon tou Auwdoug
LoToU Kal o€ anmwAeLa TNG AAng palog (68). Ou Abbatecola kat ouv. mapatipnoav pia oxéon
HETAEL TNG UYPNANRC LVOOUALVOQVTIOTAONG KOL ETILUEPOUG KPLTNPLlwV TNG eumabelog, Omwc eival n
uuikn aduvapia, n KNtk SucAettoupyia Kat n yvwolakn ékmtwon (69). H avtiotaon otnv
LVooUALvn €xeL Aoumov BewpnBOet pia petafolikn dlatapoayn mou emnpedlel Apeca to cUVOPOUO
™¢ eumabelag. Mallota, ot Blaum kat cuv. Bprkav OTL Ta ATopa UE umepYAuKaia eiyov
TIEPLOCOTEPEC TUOAVOTNTEG va elval Kal eurtadn aveédptnta, and tnv napoucia cakyapwdoug
Swapntn n/kal moaxvoapkiog (70). ZuvoAlkd, daivetal OtL n ynpovon xapoktnpiletol amo
naBoloyikny dAeypovwdn amavinon kat SucAeltoupyia Tou evOOKPLVIKOU Kal METABOALKOU
ovotnuatog. Otav aut n TOAucuoTnULK SUCAelToupylal Yivel akOoun HeyaAUTepn, TOTE
eudaviletal n eunabeLa.

e éva akoun avwtepo eminedo, n eundbesla €xel cuoxetiobel pe SduoAettoupyia tou
HUOOKEAETIKOU OUOTAMATOG KalL HE TO OUVEPOHO TNG oOapkomeviag. H ocoapkomevia

Xapaktnpeiletal and tn peiwon t¢ HUikAg palag, TG MUIKAG SUVAUNG Kal TNG CWUATIKAG
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anddoong (NG KOVOTNTAG TWV OTOMWV VO TPAYUATOTIOOUV  OUVNBEL OWMOTIKEG
Spaotnplotnteg) kal cuoyetiletal pe tnv eumadBela (71). Mo ouykekpluéva, pio mbavn
Slayvwon ocapkomeviag adopd ta atopa mou gudavilouv pHeElwUEVN MUK duvaun. Otav ta
atopa autd epdavilouv ekTOG amd HULKA aduvapia Kal LEWWHEVN MUK pala, TOTE n Sldyvwon
¢ ooapkomeviag eivat BEPailn. IUpudwva He T TEAEUTALD KpLTrpla ylo Tt Sldyvwon tng
capkormeviag, autr Beswpeital cofapry Otav ta ATOUA TOU TANPoUV Ta Tapamavw OSuo
KpttpLa, epdavitouvv emutAéov xapnAn cwuatikn anodoon (72). H attltoAoyia tng capkomeviag
OTOUGC NAKLWUEVOUG elval ToOAUTAoKN. Evdoyevel¢ mapayovieg (OmMwg elval n HEWWHEVN
Tapoywyn avaBoAlkwv OpHOVWY, N AIOMTWTLKA §paoTnELOTNTA TWV MUKWV WV, n avénon
MpodAeyovwdWY KUTTOKIVWV Kal oL aAAQYEC TNG HLTOXOVOPLAKAG AELTOUpYIiag TwV KUTTAPWV
TWV HUWV), aAA@ kal ewyevelg (n avenapkng mpooAndn evépyelag Kal MpwIieivwy, diadopa
ofela kal xpovia voonuata) cupBaAlouv otnv avamtuén tng. Q¢ amoTéAECUQ, N CAPKOTEVI
avaykalel Ta ATOPO O€ MEWWMEVN Aoknon, aduvauia, KOTwon Kal LELWMUEVN AELTOUPYLKOTNTA
OKOUN KaL OTav TPOKELTAL yLa ATTAEG KoL KaBnuepLveg Spaotnplotnteg (73).

Elvat davepr) n opoldtNTA TNG OAPKOTEVIAG HE TNV eumdbela kol laitepa pe TN
povodiaotatn, Bloloyikny Tpooéyylon tnG. ApXLKA Kol ol SU0 KATAOTACEL, €XOUV KOLVOUG
maBodpuacloAoyLlKoUG PNXAVIOUOUG KoL ETILGEPOUV OPVNTIKEG ETIUTTWOELS YLOL TNV TToLOTNTA {WNG
TWV aTOpwWV. EmutAéov kat ot U0 mep\apBAavouv wG SLayvVWoTIKO KPLTHPLO TN UELWMEVN HUIKNA
Suvapn KoL XpNOLWIOTOOUV KOO TPOMOo afloAOynong tng. AutO €XEL WG QIMOTEAECHA, N
COPKOTIEVIA KaL N EUTIABELD VO CUVUTIAPXOUV O€ KArmola atopa. Opwg, mapd TIG OUOLOTNTEG
TOUG, UTtApXoULV Kat Stadopég. Mia onuavtikn dtadopd Toug eviomileTal 0TO YEYOVOG OTL Eval
KPLTAPLO TNG CAPKOTIEVIOG £ival n amwAeLla TnG HUikng palag, Katl mou dev afloAoyeital otnv
gundBela (to Kkputnplo TG OomMwAelag PApoug TOU XPNOLUOTOLETAL o TOAAA epyaleia
afloAoynong tng eundBelag dev Slaxwpilel avapueoa oe anwAela Ammwdoug Lotol 1 MUIKAG
padag). EmutAéov, evw otnv mepimtwon tng eUMAOELOC, N CWHOTIKA amodoan XPnNOLUOTOoLELTOL
WG BaokO SLOYVWOTIKO KPLTAPLO, OTNV TEPIMTWAON TNG COPKOTEVIAC, N UELWUEV CWHUATIKNA
arnodoon xpnolpomnoleital yia va ekdnAwaoel tn coBapdtnta ¢ Katdaotaong (72). EmumAéov ot
oplopol TG povodLaoTatng MPOCEYYLoNG TG eUTtdBelag mepAapfavouv Kat AAAa KpLtrpLa, Ta
omola 6gv UTIAPXOUV GTOV OPLOUO TNG CAPKOTIEVIAG, OTWE Elval To aloBnua tnNg KOMWOoNC Kal N
XOUNAN cwpatiky Spaotnplotnta. Ao TIC UEAETEG TOU WEXPL Twpa Slepeuvolv TN oOxEon
avApeca oTnv €unmabsla Kal TNV capkomevia, daivetal OTL n capKomevia mponyeital Ing
eUTABelag, n omola oTn Oouvéxelad oOnyel OTn ONUAVIIKA MEWUEVN AslToupyia Twv

NAKLWUEVWY OTOPWV (74).
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H anwAela tng puikng palag pmopel va eival avetaptntn and tn palo CWHOTOG TWV
HUEYOAUTEPWV ATOUWV. YIIAPYXOUV ATOMA TIOU Tapd To GUCLOAOYIKO Toug Bdapocg, eudavilouv
anwAela pUikAG palag n omola cuvodevetal and auENUEVO TTIOCOOTO CWHATLKOU Alrtoug. Auth
N KAtdotoon ovopaleTal COPKOTEVLKA Ttaxuoapkio kol cuvduadlel Ta XAPOKTNPLOTIKA TNG
maxvoapkiag kot Tng capkormeviac. H urntepBoAkr mpocAndn evépyelag, n EAeln CWUATIKAG
SpaotnplotnTag, n avtiotaon otnv WWoouAivn Kot ol aAAayEG 0TO OpUOVLIKO TtepLBAAAOV pmopel
va 0dnynoouv otnv avamtuén TG CapKOTEVIKNG Taxuoapkiog (75). H capkomevia kot n
OOPKOTIEVIKI) TIOXUOCOPKia €xouv oUOXETLOOEL pe TNV euntdBela (5, 71). Tuykekpipéva, ot Cesari
KOl OUV, O€ piot HeAETN 923 aTopwV Avw Twv 65 €Twv, Mapathpnoov OTL 0 OXEON LLE TOUG N
eunaBeic nAKLWUEVOUG, oL euTtaBeig elxyav HIKPOTEPN MUTKA HAla KAl TTEPLOCOTEPO AMwdn LOoTO

(5).
1.5.2. Xpovia mpoBAnpata vyeiog

Inuavtika mpoBAnpata vyeiag €xouv cuoxetloBel pe tnv epdavion ¢ sunabelac. Mo
OUVKEKPLUEVA, PEAETEG €xouv Oelel n Sldyvwon €vOog N TEPLOCOTEPWY ATO TO TOPAKATW:
KapSLayyeLaKkng vooou, uméptaong, Stafntn, ayyelakou eykepaAlkol emelcodiou, Kapkivou
KOl XPOVLOG OMOPPAKTIKNG TIVEULOVOTIABELOG, CUCXETIOONKE CUYXPOVIKA KOl SLOXPOVIKA WE TNV
gudavion sumabelag (37). OL xpovieg mabnoelg HeEAETABNKAV TOGO WC TAPAYOVTEC KvdUVou
NG €UMABELOG, TIOU KATIOLOL EPEVUVNTEG TIG Bewpnoav avamoonaoto HEPOG TOU OPLOPOU TNG
eumadelag kal €tol dnuloupynbnke n moAudldotatn TPOCEYyLONn TNG E€UTABELOG TOU
avadépBnke otov mponyoLEVO KEAAALO.

ErutAéov, n Aettoupyia tou KevtpikoU NeuplkoU ZuotApatog €xel pavel va ocuvOEeTal Ue
Vv eunaBeta. Atopa rou oe Mayvntiki Topoypadia eykedAAou MapouctlalouV CUYKEKPLUEVEG
BAGBec otn Asukn ouadia £€Xouv TeEPLOCOTEPEG TOAvVOTNTEG va epdavicouv sumddela (76).
EKTOC amd Ta £pyacTNPLOKA EUPAUATA, KALWVIKA CUUNMTWUOATA KOL OCUYKEKPLUEVO N YVWOLOKN
EKTITWON KAl N Avola €XO0UV OUCXETLOOEL pe TNV epdavion tng EUTTABELAC, LE TOUG EPELVNTEC Va
TIG Bewpouv elte WG KpLTAPLA TNG EUTTABELAC €lte, WG TAPAYOVTEG KvdUVoU TG eunabelag (77).
Ot Avila-Funes kal ouv. mapatrpnoav OtL 6tav cupneptéAafav otnv afloAdynon tng eunabelog
HETPACEL TNG  YVWOLAKAG EKMTwoNG TwV NAKIWHEVWY, BeAtiwoav TNV TPOYVWOTIKN
EYKUPOTNTA TOU €pyaAeiou toug 000V adopd TIG OPVNTIKEG KATAOTAOELG Uyeilag (78). Ztn
HEAETN auTn, oL epeuvntég Baoiotnkav o€ éva delypa 6030 NAKLWHUEVWVY OTOUWY, TOUG OTIOLOUC
XWPLOAV OE KATNYOPLEC: UYLEC NAKIWHEVOUC (XWPLC eumdBesla KAl yvwolakn EKmTtwon),
eunaBei¢ NAKIWHUEVOUCG XWPIE Yyvwolakd eAAelppoTa Kal euntaBeic NALKLWUEVOUG UE VONTLKA
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€kmtwon. E¢€taocav tn dtadopd Twv opadwy aUTwyv wW¢ MPOE TNV AvVAyKn VoonAsiag oo ota
enopeva 4 xpovia Kal eidav 0tL n opada Twv euTadbwv NAKIWUEVWY XWwPLC vonTika eAAsippoTa
bev SLEdepe onUaAVTIKA amd TNV opada Twv LYLWV NAKLWUEVWY. OpwG oL euTtabeic nAKLwEVOL
ol omnoiot avtipetwrnilav mapdAAnAa kal yvwolakad eAAeippata, ixav 1,9 ¢opég meploooTePES
TOavoTNTEG va XPELACTOUV VOONnAela Péoa oTa EMOUEVA 4 XPOVLA, OE OXEON HE TOUC UYLEIC

NALKLWLEVOUCG.

1.5.3. Anpoypadlka - KOWWVLKA XapaKTneLloTika kol WuxoAoyLlKol mapayovTeg

APKETEC LEAETEG €xouV avadeifel OTL TO yuvalkeio GpUAO elval mapayovtag KlvdUvou yla thv
gudavion eumabelag, yeyovog mou (owg e€nyeltal amd T MeEWwpEVN MUk palo Tou
nmapouaotalouv ol YUVALKEG O OXEON HE TOUC CUVOUNALKOUC Toug avtpeg (10, 37). To xaunAo
KOLVWVIKO-OLKOVOULKO €Ttimedo €xel emiong HeAetnBel wg mapdyovtag Kwduvou yla Tnv
eudavion eunabelag. To uPnAotepo el06dnUa cuoxeTioBnke pe HIKPOTEPN TOAvVOTNTA
gudaviong eumabelag SLaxPoVIKA Kal PE ULKPOTEPO MOC0ooTO Bvnaoluotntag (79). Evag delktng
TOU KOLWVWVLKO-OLKOVOULKOU emumeédou eival kat n ekmaidevon, n omnola, oe avtiBeon pe AAAEG
TIAPAUETPOUG TNG KOLWVLKO-OLKOVOULKAG KATAOTAONG, TIAPAUEVEL OTAOEPN OTO MEPOCHUA TWV
XPOvwv. To popdwtiko eninedo daivetal va ennpedlel tnv gudavion tng eunabslag pe ta
atopa TOU €XOUV TEPLOCOTEPO €Tn ekmaideuong va €xouv Alyotepeg mBavotnteg va
eudavioouv eunabela (80).

Ao Ttoug PuxoAoylkoUG TapAyovies, n Umapén KatabAupng €xelL ouoxeTloBel pe tnv
gudavion ¢ eumabelog Kol ol PEAETEG avadEpouv OTL TA ATOHO TIOU TAPOUGCLAloUV
KATAOAUTTIKA cupmTwpata €xouv peyaAltepo kivbuvo va eivat eumadn (18, 81, 82). Ouwg n
ENeWN TPOOMTIKWY HEAETWV eV ATMOKAELEL TNV avTioTPOdNn CUCXETION TWV SU0 KOTOOTACEWV
KOl EMOMEVWC €lvol TOavOV n KOTAOTAoN TNG €umMABelag va TPOKOAEL cupTTWHATA
KATABAW NG 0TOUG NALKLWUEVOUG. Ta EUPALOTA TWV HEXPL TWPA LEAETWVY YLO TN OX€on Twv Vo
KOATAOTAOEWV 0861ynoav Toug EPEUVVNTECG OTN oKEYN OTL N UTtapEn KATABAWNG i KATABAUTTIKWY
CUUMTWHMATWY €lval ONUOVTIKO va ocuumnepllaBavetal otnv afloAdynon tng eumadeslag
(oAwoTikn) mpoogyyLon).

Zuvoyilovtag, n eunabela eival éva moAuvdldotato nmpPoPAnua. Xwpig va yvwpiloupe toug
OKPLBOUC pNXaVvIoHoUG Tou TtV mpokaAouyv, ditadopot Blodoyikol, Latpkol, Puyoloykol Kat
KOLVWVIKO-OLKOVOULKOL Tapdyovte¢ ouvtehoUv otnv  avamtuénl tnc. OuL oAlayég Tou
TIPOUCLACTNKAV TIOPATIAVW SEV TIPAYLATOMOLOUVTOL AmoOTopd, aAAd otadlakd. H Omapén evog
Kal povo moapdyovta kal n  SuocAeltoupyla evog povo cuotiuatog Sev eival kava va
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TMPOKAAECOUV €UTtABela. Amevaviiag n  EKntwon aANAEVOETWY OUCTNUATWY KoL N
OUOOWPEUON TOUG eMLPEPOUV TEALKA PEIWON TNG LKOWVOTNTOG TPOCAPUOYNG TOU OPYyOVLIOHOU
OTO0 OTpeC. TEAOC, €lvalL onuavtikd va onuewBel OtL n eumdBela eival pia petafAnti
Katdotaon, onou Sladopeg MoPeUPACELS UmOPoUV va EPOPUOOTOUV HE OTOXO TNV MPOANYN

NG KL TNV QVTLLETWILON TNG.

1.5.4. NMepBalovtikol mapdayovteg KlvoUVou yLa TV eumaBeLa

AM\oL mapdyovteg mou erdpouv otnv epdAavion TG euMABELAG €lval N CWHATIKN AoKnon
Kal n dtatpodr ylo autod Kol OL TIEPLOCOTEPES EPEVVEC YLOL TNV QVTLLETWITLON KoL TV POANYN
™C¢ sumnaBbelag mepAapBAvVoOUV AVTIOTOLXO TIPOYPAMUATA HUTKAG EVOUVAUWONG Kot BeATiwoNg
™C SLaTPOoPIKNC KATAOTAONG TWV NAKIWUEVWY atopwv (83, 84). Mo CUYKEKPLUEVA yla TN
Swatpodn, yivetal pavepr n ox€on tng UE TNV eUTtABeLla av okePTOUUE TTwG N anwAela Bapoug
Kal N amwAgLla TG HUTKAG SUvaung ival U0 KPLTAPLA TTOU €X0UV XPNoLUomolnBel and moAAd
epyaleia afloAoynong tng sumabelag (mou avrkouv TOOO OTn HovodlaoTatn 000 Kal oTnv
OALOTIKA T(POCEYYLON TNG).

ErutAéov n Slatpodn elval €vag onUavTIKOG MAPAYoVTaCG TIou emnpealel lte aueoa eite
€UUECA OAOUG TOUG TTAPAYOVTEG KLVSUVOU TIOU TAPOUGCLACTNKAY TOPATAVW. Mo CUYKEKPLUEVA
peAéteg €xouv Oeifel ot Swatpodikol mapayovieg oxetilovral pe Seikteg dAeyupovng (85),
oeldbwtikol otpeg (86), He xpovieg mabnoelg (87) kal pe tn copkomevia (88). O xpoviog
UTTOOLTIOMOG KAl N QVETMAPKNG MPOcAndn TPpwTelvwy Kol evépyelag odnyolv o€ OMWAELL
BApoug Kol COPKOTIEVIA, TOL OTIOLAL LE TN OELPA TOUC TTPOKAAOUV EMUTAEOV HUIKN aduvapia Kot
aioOnua g€dvtAnonc.

AT TNV AAAN, To oUVSPOUO TNG EUTTABELAG UITOPEL VA EMOPACEL OPVNTLKA OTLG SLALTNTIKEG
ouvnBeleg, TN datnTikn MPooAnyPn Kat, TEAKA, otn SLaTtpodIKr KOTAOTAON TwV aTopwy. Eival
davepd OTL OL PN LOOPPOTMNUEVEC SLaTNTIKEG ouvnBeleg kal n gumdabela aAAnAemidpouv.
MAALloTOo aPKETEG UEAETEC OUYXPOVIKNAG KOL TIPOOTITIKAG avAaAuong €xouv e€ETACEL TN OXEoN
HETOEL SlaTpodlkwV TOPAYOVIWV KOl TPOTUTIWV KOL TOU ouvdpoOpou TnG eumddelag. Ta
EUPNAHLOTA OLUTWV TWV HEAETWVY (OUYXPOVIKWYV KOl TIPOOTTIKWYV) Ba mapouclacBolv oTo EMOUEVO

kedAaAalo opadomnolnpéva ava Katnyopia BpEMTIKWY CUCTATIKWV.
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KEDAAAIO 2: AIATPOOH KAI EYNAOEIA

2.1. MaKpOoBpEMTIKA CUCTATLKA KoL EUTTABELQ

H peA€tn tng ox€onG TwV LAKPOBPEMTIKWY CUCTATIKWY Kol Llaitepa TwV MPWIEIVWY, UE TNV
€UTTAOELO KOL TA ETMIUEPOUC KPLTAPLA QUTAG EXEL LEAETNOEL O QPKETEC UEAETEG. ZUYXPOVIKES
peAétec Selxvouv OTL N avemoapkng mMpooAnyn evépyelag cuoyetiletol Pe TO GUVOPOUO TNC
gumdBelag (89, 90). MdaAlota ot nAKKIwHEVOL pE nuepnola mipooAndn <21 kcal/kg €xouv
TepLooOTEPEG TIOAVOTNTEG v eival eumtaBeig, oe oxéon pe 6ooug mpoohappavouv >21 kcal/kg.

To (6o Selyvouv kal oL €peuveg Tou eotlalouv otnV MPOoANYn MPWTEIVWV: N XaunAn
MPOoANY N MPWTEIVWV CUCYETI{ETAL e LEYOAUTEPN TIIOAVOTNTA MAPOUGCLAC TOU GUVSPOUOU TNG
€UMAOElOC KAl TWV EMIUEPOUG Kptnpilwv Tng (89-92). Mpwrteiviky mpocAnn TouAldxlotov
1g/kg/nuépa ouoxetioBnke pe xapnAotepo emutoAacpo eumabelag (93). Movo pila peAETN
€61€e OTL n ouvoAkn nuépnola mpooAndn mpwteivwv dev elxe onuavtiky emnidpoon otnv
€UPAvVLION TNG EUTTAOELNG, EVW ONUOVTLIKN NTAV N KATAVOUN TOUCG OTA YEUUATA TWV NALKIWUEVWV
(94). ®avnke OtL 0 OY€on HE TOUG UN gUTtABeic NALKLWUEVOUG, Ta guTtadn Kol Tpo-sumadn
ATopO KOTavAAwvay o€ PeYaAUTEPO BaBUO AVIOEG MOCOTNTEG MPWTIEIVWY, UE ULKPN TTOCOTNTA
TIPWTEIVWY OTO MPWLVO KAl PEYAAN OTO peonUEPLOVO. To eUpnua auTo €ival cUUdWVO Kal UE
TIC UTAPXOUOEC SLATPODIKEC CUOTACELG yla TNV MPOAnYPn TG oapkomeviag, oUudwVaA PE TIG
omole¢ Ta NAKWPEVA ATopa Ba TPEMEL va KATAVOAWVOUV HETPLEG TOOOTNTEG UYNANG
TIOLOTNTOC MPWTEIVWV 0g KABe yeupa, va oopolpalouv dnhadn tnv mpodoAnyn npwteivng oto
MPWLVO, TO HECNUEPLOVO Kal To Bpaduvo toug (95). H petafoAikn eme€nynon autwv Twv
OUOCTAOEWV E€YKELTOL OTO YeEYOVOG OTL MIKpEG OO0l apwvoééwv Oev emapkolV yla TNV
EVEPYOTIOINON TNG MULKNG MPWTEIVOOUVOEONC TWV NAKLWHEVWY aTOPWV (96). H untdéBeon yla to
KatwdAL TNG AeUKivng lowg va g€nyet tnv avaBoAikn avtiotaon mou spdaviletal oe NAKLWUEVA
atopo. la vo €VEPYOTOLOOUV TNV MULKA TPWTELVOOUVOEDN, T ATOpa XPELdleTal va
Eepriepdoouv 1o KatwdAL TnG Aeukivng. Opwg daivetal 6t autd to KatwdAL eival SltadopeTikod
Kal MAAlota uPnAOTEPO yla ATopa PEYaAUTEPNC nAlkiag, Ta omola TeAlka xpelalovrtal
HEYOAUTEPN TOOOTNTA TPWTEIVNG ava yeupa. QG mPoG TNV MPOEAEUON TWV TPWTEiVWY, dev
daivetal va umapxel Stadopd avapeca otnv mpoocAndn IwWKAG 1 PUTIKAC TPpEAELONG
npwteivwv. Ot Koboyashi kat ouv. (91) peAétnoav, oe deiypa 2108 yuvalkwy Avw Twv 65 gTwy,
N OX€on TMPWTIEIVIKAG mpooAnPng kot sumdBelac. YmoAoyloav tnv mpoocAndn IwKAC Kal

dUTIKNG TIPOEAEUONG TIPWTEIVWV KOL CUYKEKPLUEVWV OULWVOEEWY KOl Ttapatipnoav otL 000
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HeyoAUTEPN ATAV N GUVOALKN TPOCANYN MPWTEiVWY (aveéapTnta amo tnv MPoEAEUOH TNG) TOCO
HULKPOTEPOC O EMUTOAACUOG TNG EUTTABELAC.

Ta mopandvw anoteAEoUATA Yl TN OXEON MPWTEIVWY Kal eumtabelag emPeBatwvovrtat Kot
oo MPOOTTIKEG LEAETEG (97, 98). AkOUN Kat piat avénon 20% Tng mpwTeivikng mpooAnyng sivat
LKOVA VO LELWOEL TNG EMIMTWON TNG EUTIABELAC KATA 32% KOL TNV EMIMTWON TNG KATAOTOONG TNG

npo-gunaBelag kata 24% (97).

2.2. MIKpOBPEMTIKA CUOTATIKA KOl EUTIABELD

ApPKETEC UEAETEG €XOUV ECTLACEL OTN OXECN TWV MIKPOOPETTIKWY CUCTOTIKWY ME TNV
gunaBela, Sivovrag Wolaitepo evdladépov otnv mpocAndn tng Brrapivng D, kaBwg sival cuxvn
N XAUNA OUYKEVTPWON TNG OTO ATOMA Avw Twv 60 etwv (99). Aedopéva amod HeyAAn
mAnBuoptokn peAétn (Third National Health and Nutrition Survey) dgixvouv OTL n avendpkela
™G Brtapivng D cuvbEovtal e TOV EMMTOAACHO TNG EUNTAOELNG TOOO OTOUG AVOPEG OGO KL OTLG
yuvaikeg (100). Ot GUUUETEXOVTEC TNG UEAETNG OTOUC OTIOLOUC N CUYKEVTpWON TNG Brtapivng D
OTO TAQOMO TOU Q{MaToC ATV PIKpOTEPN artd 15 ng/mL gixav oxedov tetpamAdotia mbavotnta
va gpdavitouv mapaAAnia kat eumdBela (101). EmumAéov pia mPOoOTMTIK HEAETN €8elfe OTL oL
yuvaikeg mou mapoucialav xapnAa enineda Brapivng D (katw and 20 ng/mL), elxav kat Tig
TIEPLOCOTEPEC TUOAVOTNTEG VA avamTUEOUV UTIABELA AKOUN Kal PETA amod 4,5 xpovia (102). Ot
OUYKEVTPWOELG TNG Brtapivng D oto aipa €ouv cucXeTLOBEL akoun Kol e T Letafaocn amnod to
oTAad1o TNG KN eunaBelag og autd TNG MPo-gumabelag Kat tng eunadelag (103). Mpo-gunabeig
NAKLIWHEVOL pe ENewdn Brtapivng D €xouv onpaviikd peyaAutepn mbavotnta vo petafouv
OTO 0tadlo TNG eumabelag, evw oL Tpo-eumaBeic pe enapkn mpooAnyn PBrrapivng D €xouv
TEPLOOOTEPEG TIOAVOTNTEG VAl Yivouv Kal TAAL UYLElG. AUo pnxaviopol pmopel va euBuvovtat
yla TNV MPOooTaTeUTIKr) Spdon tng PBitapivng D otnv sumdbela. Apxlkd, €ival onUavIlKOG o
POAOC TNG OTNV UYELO TWV 00TWV KoL CUYKEKPLUEVA OTNV amoppodnaon Kot Xpnolomnoinon tou
aoBeotiov. EmutAéov ouvielel otn StatApnon NG MUikAg duvaung HEow TNG POCOECSAG TG
OTOUG UTIOSOXEI TWV YPOUMWTWY HUIKWY KUTTAPWY TWV OKEAETIKWY MUWV KoL TNG evioxuong
™C¢ mpwrteivoouvBeoncg (104).

AN\Q. ULIKPOBPETTIKA CUOTATIKA £XOUV ETONG CUOXETIOOEL Ye TNV eudavion eundbelag oe
OUYXPOVLKEG KOl TIPOOTITIKEG MEAETEC. H xaunAn mpooAndn f ta xapnAda enineda oto mAaoua
Tou aipatog kapotevoeldbwy (105-109), oeArviou (108, 110), payviowou (111, 112), dpuAAikoL
o&€o¢, Brtapivng C (89), E (89, 113), w-3 Autapwv of€wv (114) kot moAudatvolwv (115) €xouv
ouoxetloBel o peyaAUTEPO N UIKPOTEPO BaBUO pe TNV gudavion TG eUMABELOG KOL TWV UTIO-
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Kpttnpiwv t¢. EmutAéov o aplBpog Twv ULIKPOBPEMTIKWY CUCTATIKWY OTA Omola €va ATOHO
eudavilel xapnAa enineda ¢aivetal va ennpedlel tnv epdavion sunabelag. Ot Michelon kat
ouv., Bprikav OTL N MAELOVOTNTA TWV eUTtABwWV YuvakwV gixav mapdAAnAa kat EAAeupn og Suo n
TEPLOOOTEPA UIKpOBpemTikA cuotatika (105). Ot Bartali kot ouv. mapatipnoav OTL ATOUA UE
XOUNAR TPOoANYn TPLWV 1 TIEPLOCOTEPWY HUIKPOOPEMTIKWY CUCTATIKWY NTAV O HEYAAUTEPO
mooootd eumabeic (89). H oxéon auti ATav onuaviikr aveédptnta amd tnv mpocAnyn
EVEPYELAG, YEYOVOC TIOU (PAVEPWVEL TN ONUOCIA TWV MIKPOBPENMTIKWY OCUCTATIKWY OTNV
eudpavion eumabelag. Awadopol pnxaviopol mBoavov va euBuvovtal yla TN OX€on
HULKPOOPEMTIKWY CUCTATIKWY KoL UTtABelag. ApXIKA N OVEMAPKNC MPOCANPN UKPOPEMTIKWY
CUOTOTLKWY SlatapAcoeL T pitoxovoplakn Asttoupyia, HeE AMOTEAECUA VA TIPOKAAOUVTAL ULKA
CUMMTWMOTA, OTwG €ival n aiobnon aduvauiog kat kOmwong. EmutAéov, n avtlofeldwTikA
6paon KAMOWWV HIKPOBPEMTIKWY CUOTATIKWY (Omwg ot Btapive¢ C kat n E), mBavov va
TPOOTATEVEL amevavil otnv eudavion eundbelag. TEAoG, n XapnAn mpocAndn apKETWV
HULKPOBPEMTIKWY CUCTOTIKWY UTtoSnAWVEL Kakr molotnta Slaltag, n omola Ye Tn CEPA TNG

eNMNPEAEL TNV LYELQ TWV NAKIWHUEVWV ATOUWY Kal TNV epdAavion tTng eunabelog.

2.3. Opadeg tpodipwy Kal eumtabela

Ol HeA£TeC TOU SLlEpEUVOUV TN OXECN OVAUECO OTNV KOTOVAAWON CUYKEKPLUEVWVY OUASWV
Tpodipwv Kal Tnv euntdbela eival Alyeg. Ta ppolTa Kot Ta Aaxavika eivat amno ta TpodLua mou
dalvetal va emdpoulv otnv eudavion tng eunabelag. H nueprnola KatavaAwon TouAdxlotov
TPWV ¢GPOUTWV OUOCXETIOBNKE pe 52% MIKPOTEPN TaBvotnTa emimtwong eumadelac.
Avtiotola, n nuepnola KatavaAwon Vo pepidwv Aaxavikwy pelwoe TNV euntddela katd 44%
(116). Otav diepeuvnBnke n cuvduacTikr oxEon GpoUTWV Kal AQXAVIKWY 0TNV gUdavion tng
gunaBelog, ¢avnke OTL N KatovaAwon 5 Touldxlotov pepibwv peiwoe tov Kivduvo NG
eumadelag katd 70% (116).

EmumtAéov, pia pelétn €6elée otL n uPnAnR KATOVAAWON YAAAKTOKOULKWY TPOIOVIWV
XOUNAWV O Autopd €ival Lkavh va HEWWOEL Tov Kivbuvo eudaviong eumabelag oe UYLElG
NAKLWHEVOUG Tou Slaflolv otnv kowvotnta (117). H ox€on avapeoa otnv KATavaAwaon aAKooA
Kalt tnv avamtuén eundBelag €xel emiong OSiepeuvnBel oe kamolo Babud (118). Mo
OUYKEKPLUEVA, €xel Ppebel OTL oe oxéon pe autoug mou Sev katavaAwvouv kaboAou, ooa
ATOMA  KATAVOAWVOUV HETPLA TOOOTNTA OAKOOA eixav 10% Alyotepeg miBavotnteg va

avamntuéouv euntabela péoa ota 3 xpovia mou Spknoe n HeAETn. Emiong 6ool akoAouBnoav
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To MeooyeloKkO TPOMO KATAVAAWONG OAKOOA (HETPLA KATAVOAwWON KOTA TN OLApKeEld Twv

veupatwv) epdavioav 32% ULKpOTEPO Kivouvo yla avamntuén eunabelag.

2.4. Alatpodikd mpoTuTa KoL EUTIABELa

Ta televtaia xpovia n avaiuon twv SLaTpodlkwy TPOTUTIWY KOL N CUCXETLON TOUG ME
1A dopeg KAWVIKEG KATOOTAOELG €XEL KEpSLoEL TO evlladEpov Twv gpeuvnTwy. Me Bacn auth
TNV TPOCEYYLON, N HEAETN TwV SLAUTNTIKWY ouvNBEWWV €VOC aTOpou Sev meplopiletal otnv
MPOoANYN UEUOVWHEVWY BPEMTIKWY CUCTATIKWYV 1 0TNV POCANYN CUYKEKPLUEVWY TPOdIHWV
OAAQ poOoEeyyIlETAL UE TILO OALOTIKO TPOTIO, EVOWHATWVOVTOG TG AAANAETUOPACELG LETALY TWV
TPodiuwy, Kal MeplypAdWVTOG TOV TPOTO HUE TOV OO0 TA TPOPLUA KATAVOAWVOVTOL OTNV
nmpayuatikotnta. Etol, n ocuvduaotiky enidpacn oAokAnpng tng dilattag pmopet va eival mio
LOXUPN Ao AUTEG TWV ETMUEPOUC TPODIUWYV TNG, KAl Apa TLo EUKOAX evtoTtiolun. Yrapyouv dUo
TIPOOEYYIOELG Yyl TOV TPOOSIOPLOHO TwV SLOUTNTIKWY TIPOTUTIWV: N €K TWV TIPOTEPWVY
(a priori) KaL n ek TwWV UVOTEPWV (a posteriori) mpoogyylon. H mpwtn mpooéyylon Baoiletal os
AdN uUTAPXOUOEC UTIOBEDELG KAl KATEUOUVOELG OYETIKA E TO POAO TWV BPEMTIKWY CUOTATIKWY
Kal Twv Tpodipwv otnv mpoAnn voonudtwy kat n diatta afloloyeital avadoplkd pe tThv
T(POOKOAANGN O€ QUTEC TIG KATELUBUVOEelS. H ek Twv UOTEpwv pooéyylon Paociletal ota
eKAoTOTE OebOUEVO €VOC OUYKEKPLUEVOU TANBUOHOU Kol avoyvwpilel opolOTNTEG OTLG
Slatpodikég ouvnBEeLEG 1 OTIG OUASEC TPpOdIUWY TTOU KATAVAAWVOVTAL € QUTH TNV MEPITTTWON
ol SlutnTikég ouvnBeleg afloAoyolvial HECW OTATIOTIKWY OAVOAUCEWV, OMwG €eival n
TLAPOLYOVTIKI) aVAAUGH Kal N avAAuon KaTd cuoTAadeG.

Ze auto To TAaiolo, €xeL ¢avel OTL n ouvoAwn mowotnta tng Slattag, ot eminedo
Slatpodkwv MpoTUNwWY, oxetiletal pe tnv avamtuén eunmabelag. Ol Shikany kat cuv. (119)
Bprkav OTL oL AvOpeC oL Omoiol oTnV apXlKy ektipnon avédpepav pio uPnAn datpodikn
nowotnta (omwc avtr afloloynbnke péow tou Diet Quality Index Revised) giyov pelwpéveg
mlavotnteg va avamtuéouv sumdBela akoun kal 4,6 xpovia petd. Ta amoteAéopata autd
eruBefaBwdBnkav kal and AAAn pia peAétn (120).

ErmtutAéov uPnAn mpookoAAnon oe datpodikd mpdTuTa ou xapaktnpilovral ano vyPnAn
OUVOALKA aVTLOEEOWTIKN LKAvOTNTA (OMWG auTd amodelKVUETAL amd Tn ouxvh Katavaiwon
TPpodipwyv mMlolowwv oe kapotevoeldn, Brtapivn C kat Brrapivn E) Bp€bnke va €xeL avtiotpodn
OUOXETLON UE TNV gudavion eumaddelag. (121). Eival onpavtikd va GNUELWOOUE OTL oTNV 6l
HEAETN OTAV OL €PUVNTEGC UEAETNOOV TN OXEON UEHOVWHEVWV Tpodipwv Sev mapatripnoav
KATIOLOL CNUAVTLKY) CUCYXETLON UE TO 0UVOPOUO TNG EUTIABELG.
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MeTagl Twv MPOTUNMWY, AUTO TOU €Xel UeAeTNBel meploootepo, elval tTng Meooyelakng
Alattag (122, 123). Ot Talegawkar kat ouv. (123) Bprikav OTL oL NAKIWHUEVOL TIOU  ULOBETOUV OE
uPnAd BaBuod tn Meooyelakn diatta (MED score 26) oe oxéon He 600UG TNV ULOBETOUV o€
HKPO BaBud (MED score <3) eiyav Alyotepeg miBavotnteg va avamtuéouv eunmabela akoun Kal
6 XpoOvLa YeTA. MpooTateuTikd poAo tng Meoyelakng dlattag otnv avantuén sundabelag Bprkav
kat ot Leon Munoz kat ouv (48). Extog amo tnv avamtuén tng eundbelag, n Meooyelakn dlatta
eTbpA BETIKA KAl OE EMUEPOUC KPLTNPLA TNG EUTIABELAG, OTwG ival n Taxvtnta Badioparog
(124, 125).

Ot Leon Munoz kot ouv. (126) peAétnoav €miong Ta €K TwV UOTEPWV Slatpodika mpdTuma
Tou mAnBuopou kol Bpnkav OtL n uwbétnon piag wwoppomnuévng Slattag Ue Kowad
XOPAKTNPLOTIKA UE TN Meooyelakr dlatta (pe uPpnAn katavaAwon eAatoAadou Kat Aaxavikwy)
Helwoe onUAVTIKA Tov Kivouvo gpudaviong eumtabelag oto péAAov. H pelétn toug Baoiotnke oe
peyaho Selypa atopwy dvw twv 60 etwv (v=1872). OAa ta atopa a§lodoyrnBnkav Suo dopég,
pia apxLkn Kot pia emavagloAoynon mepimou Yetd amd Tpia xpovia. ZUVOALKA Kataypadnkav
96 véeC mepuTTWOel eumdBelag. EmumAéov, otn peA€tn aut) ¢AvnKe OTL 000 ATOUO
uloBetoloav pla Slatta VPNANG TIEPLEKTIKOTNTOG OE EMEEEPYAOHEVA SNUNTPLAKA KOL KOKKLVO
Kp€ag elyav peyaAn mubavotnta va avantuéouv SUo amo ta KpLTtApLla Tng eunabeslag: xaunAn
Taxutnta Badiong kat akovola anwAela Bapous. Ouwg ot Chan kal cuv., oL onolol eniong
HEAETNOAV TA €K TWV UOTEPWY Slatpodlkd mpotuma, Sev BprAkav KOO GNUOVTLKA CUOXETLON
HETAEL aUTWV Kal tng enintwong eunabeiag (120).

To OUVOAO TWV UEAETWV CUYXPOVIKNG KoL TIPOOTITIKNG avAaAluong mou adopouv Tn oxéon
Slatpodng Kat euntaBelac mapouotalovtal cUVOTTTIKA ava (6o0¢ peAETng (Mivakag 2.1: MeAéteg

OUYXPOVIKNG avaluong, Mivakag 2.2: MeAETEC TPOOTMTIKNC avAAuong).
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Mivakog 2.1.: SUYXPOVIKEG UEAETEC TTOU EYOUV UEAETHOEL T OXEOCN TWV SLALTNTIKWY TTHPAYOVTWY UE TNV EUTTATELA KOIL TO ETTIUEPOUC TNC KPLTNPLY

MeAétn

INCHIANTI Study

Urpi-Sarda et al.
(2015) (115)
Shardell et al.
(2009) (100)
Lauretani et al.

(2007) (108)

Agiypa

Empépouc delypa (N=811,

55,1% yuvaikeg)

Ermpépouc delypa (N=1005,

55,8% yuvaikeg)

Ermupépoug Selypa
55,7% yuvaikeg)

(N=891,

A&LoAdynon Slatpodikig tpocAnyng

JUYKEVTPWON OALKWV TTOAU D OLVOAWY

Juykévtpwon tng 25(0OH)D oto mAdoua

aipatog

JUYKEVTPpWON Tou osAnviou oto MAdopa

TOU aipartog

‘EkBaon

EunaBela Baoel Fried

EunaBela Baoel Fried

Auvapn Aapng, loxvwv

KOlL YOVATWY

Zuoyxéton:

OcTIKEG/ PVNTIKEG CUOYXETLOELG
avadEpovral otnv  KatsvBuvon
TWv OTATLOTIKA ONUOVTLKA

OMOTEAECUATWV KAOE HEAETNG

ApVNTIK) OUOXETLON METOEL TWV
noAupavolwv (Omwg PeTpnBnkav
ota oUPA TWV CUUUETEXOVTWV) Kal

™G eunadbeLag

ApPVNTIKI) CGUCYXETLON QVOUECO OTN
ouYKévTpwon tn¢ Brtapivng D kat
™G eunmdBelag ylo Toug AvOpeg,
OAAG OXL YLOL TLG YUVALKEG

Otk OUOYETION OVAUECA OTNn
OUYKEVTPWON TOU ogAnviou Kal Tng

MUTKAG SUVaUNG
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Mivakac 2.1.: SUYXPOVIKEC UEAETEC TTOU EXOUV UEAETNOEL TN OXECH TWV SLAUTNTIKWV TTAPAYOVTWVY UE TNV EUNMATELA KAL TA ETTUEPOUC TNC KPLTHPLOL

MeAétn

Bartali et al. (2006)
(89)

Ble et al. (2006)
(113)

Twins UK Registry

Welch et al. (2015)
(112)

Agiypa

Empépoug Seiypa  (N=802,
56,0% yuvaikeg)

Erupépoucg Seiypa (N=827,
54,0% yuvaikeg)

3519 yuvaikeg 18-79 stwv

A&loAdynon dlatpodikig tpocAnyng

MpooAnyn EVEPYELOC, TPWTEIVWVY,
Bitauivng D, E, A, C, puMikoU oféog,

oldnpou, acPeotiou Kat Peudapylpou

Juykévtpwon Blrapivng E oto mAdopa

TOU aipartog

Huepnola mpooAnyn payvnaoiou

‘EkBaon

EundBela Baoel Fried

EunaBela Baoel Fried

Métpnon AAmng
padog OWHATOG,
Suvaung AaPfng kat

moSLwv

Zuoyéton:

OcTKEG/ APVNTIKEG CUO)ETIOELG
avadEépovral otnv KatsvBuvon
Twv OTOTLOTIKA GNHOVTLKAL
OMOTEAECUATWV KAOE HeNETNG
ApvnTIK ouoxEtlon MeTaél TNC
nuepnolag mpocAndng evépyeLag,
Brtapivng D, E, C, dpuMikoU oféog

KOlL TOU GUVSPOOU TNG EUTIABELAG

ApVNTLKI) CUCXETLON QVAEDSO OTN
OUVKEVTPpWON TN Brtapivng E kat

™¢ eunadbelog

Oetkl ouoxEtlon METAEL  TNG
nuepnolog nmpdoAndng payvnoiou
KOL TwV UETPNOEWV a) TNG MUTKAG
palag cwpatog Kat B) tng duvaung
Twv odLwv

Kapla cuoxétion petafl

npooAndng payvnoiou kat

46



Mivakac 2.1.: SUYXPOVIKEC UEAETEC TTOU EXOUV UEAETNOEL TN OXECH TWV SLAUTNTIKWV TTAPAYOVTWVY UE TNV EUNMATELA KAL TA ETTUEPOUC TNC KPLTHPLOL

MeAétn Agiypa A&loAdynon dlatpodikig tpocAnyng

Three-generation Study of Women on Diets and Health Study Groups
Kobayashi et al. Empépouc delypa (N=2121) @ MNpooAndn evépyeLog, LOKPOBPEMTIKWY
(2014) (121) OUOTOTIKWV Kot 12 avTl-0EElOWTIKWV

OUOTATIKWV

Kobayashi et al. Emuépougbeiypa (N=2108) MpooAnyn npwrieivwy
(2013) (91)

Bollwein et al
Bollwein et al N=194 dtopa =275 etwv, MNpdoocAndn npwrieivwy

(2013) (94) 66,0% yuvaikeg

‘EkBaon

EunaBela Baoel Fried

EunaBela Baoel
oplopol Woods kot

OUuV.

EunaBela Baoel Fried

Zuoyéton:

OcTKEG/ APVNTIKEG CUO)ETIOELG
avadEépovral otnv KatsvBuvon
Twv OTOTLOTIKA GNHOVTLKAL

OMOTEAECUATWV KAOE HeNETNG

&uvaung g AaBng

ApvnTikn OUOYETLON HETAEY
vPnAng avtofeldbwrtikng Slattag

KoL EuTtaBeLog

ApPVNTLKI) CUOXETLON QVAESA OTNV
PpOcAnPn MPWTEIVWV KaL TG

gunaBelag

H eundBeia bev dalivetal va
OUOXETWETAL HE TN OUVOALKNA
npooAndn  mpwteivwv.  Opwg
napatnpnénke opVNTIKA
oUCYXETLON avapeoa otnv

EUTIAOELA KOl TNV AVLON KOTAVOUN
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Mivakac 2.1.: SUYXPOVIKEC UEAETEC TTOU EXOUV UEAETNOEL TN OXECH TWV SLAUTNTIKWV TTAPAYOVTWVY UE TNV EUNMATELA KAL TA ETTUEPOUC TNC KPLTHPLOL

MeAétn

Bollwein et al.

.(2013) (122)

Agiypa

N=192 dtopa =75 €Twv,

64,6% yuvaikeg

A&loAdynon dlatpodikig tpocAnyng

MpookoA\non otnv Meooyelakn dlatta

Third National Health and Nutrition Examination Survey (NHANES IIl)

Smit et al. (2013)
(90)

Wilhelm-Leen et al.

(2010) (101)

Erupépoucg Seiypa (N=4731

>60 eTwv, 64,3% yuvaikeg)

Erupépoug Seiypa (N=5048

>60 etwv, 51,0% yuvaikeg)

JuvoAikn StatnTikn poocAndin
JUYKEVTPWON OTO MAGOUA TOU OUMOTOG
vyl aABoupivn, Bitapiveg A, Biy, C, E kat

KOPOTEVOELSN

JUYKEVTPWON OTO MAGOUQ TOU QUUOTOG

™¢ 25(0OH)D

‘EkBaon

EunaBela Baoel Fried

EumndBela Baoel Fried,
TPOMOToLNUEVa

KpLThpLa

EundBela Baoel Fried,
TPOMOoTOoLNUEVa

KpLTipLa

Zuoyéton:

OcTKEG/ APVNTIKEG CUO)ETIOELG
avadEépovral otnv KatsvBuvon
Twv OTOTLOTIKA GNHOVTLKAL
OMOTEAECUATWV KAOE HeNETNG

G nuepioclag  mpocAndng
TPWTEIVWV

ApPVNTIKI CUCYETION OVAUESOA OTNV
vdnAn TPOoKOAANGn otn
Meooyelakry  Slalta kAl TV

gumadela

ApvnTiK CUCXETION QVAUECO OTN
OUYKEVIPpWON TOU oOegAnviou, Twv
kapotevoeldbwy, t™NC aABoupivng,
NG AVEMAPKELAG TPOdIWY Kal Tou

ouvSpOUoU TNG EUTIABELAG

ApVNTLKN CUCXETLON QVAUECSO OTN
OUYKEVTpWON TG Brapivng D kot

NG eUTIABELOG
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Mivakac 2.1.: SUYXPOVIKEC UEAETEC TTOU EXOUV UEAETNOEL TN OXECH TWV SLAUTNTIKWV TTAPAYOVTWVY UE TNV EUNMATELA KAL TA ETTUEPOUC TNC KPLTHPLOL

MeAétn Agiypa

The Hertfordshire Cohort Study

Robinson et al. N=2983 dtopa 59-73 etwv,

(2008) (114) 47,4% yuvaikeg

Women’s Health and Aging Study (WHAS)
Beck et al. (2007) Emuépouc Oeiypa
(110) 265 eTwv)

Semba et al. (2007) Empépoug Seiypa
(106) >65 £TWV)

Michelon et al. Emuépoug Odelypa
(2006) (105) 70-80 eTwv)

(N=676,

(N=545,

(N=864,

A&loAdynon dlatpodikig tpocAnyng

ZUuVOoALKN StatnTikn pooAnyin

JUYKEVTPWON OeAnviou oOTo0 TAdQOUO

alpatog

Mpwteivikd kapBovUAlo oto mAGOHA

aipoatog

JUYKEVTPWON OTO TAACUO QALUOTOG TwV
kapotevoeldwy, t™¢ 25(0OH)D, g a-

ToKopEPOANG, Twv Prtapvwv Bg Biy kat

‘EkBaon

AOvopun AaBng

AOvoun AaBng

Tayutnta Badiong

EunaBela Baoel Fried

Zuoyéton:

OcTKEG/ APVNTIKEG CUO)ETIOELG
avadEépovral otnv KatsvBuvon
Twv OTOTLOTIKA GNHOVTLKAL

OMOTEAECUATWV KAOE HeNETNG

OETIKA CUOYXETLON OVAUECO OTNV
katavalwaon Autopwv PopLwy Kat

otn Suvapn tng AaBng

O€TIK OUOYETION OVAUECO OTN
OUYKEVTPWON TOU GEANVIOU KAl TNG

80voung tng AaBng

ApvnTLKA CUOXETLON OVAUECO OTO
VPNAG OfElBWTIKO OTPEG KAl OTnV

Toxutnta Basdiong

ApPVNTLKI) CUOXETLON QVALECA OTN
CUYKEVTPWON KOPOTEVOELSWV Kal

v eunaBela.
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Mivakac 2.1.: SUYXPOVIKEC UEAETEC TTOU EXOUV UEAETNOEL TN OXECH TWV SLAUTNTIKWV TTAPAYOVTWVY UE TNV EUNMATELA KAL TA ETTUEPOUC TNC KPLTHPLOL

MeAétn

Agiypa

A&loAdynon dlatpodikig tpocAnyng

ToU PUAALKOU 0E€0G

‘EkBaon

Zuoyéton:

OcTKEG/ APVNTIKEG CUO)ETIOELG
avadEépovral otnv KatsvBuvon
Twv OTOTLOTIKA GNHOVTLKAL
OMOTEAECUATWV KAOE HeNETNG
ApPVNTIKI) CUCXETLON QVOUECO OTOV
0pLOUO TWV UIKPOBPETTIKWY
CUCTATLKWY TIOU £Va ATOUO
gudavilel avemapKeLO KOL TNG

gunaBelag
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Mivakag 2.2: [POONTIKEC LEAETEG TTOU EYOUV UEAETHOEL TN OYEON TWV SLALTNTIKWVY TTAPAYOVTWVY UE TNV EUTATELN KOL TO ETTILUEPOUC TNE KPLTHPLAL

MeA€tn Asiypa

Mr and Ms Os study
Chan et al. (2015) (120) = Empépouc deiypa (N=2724

>65 etwv, 50,3% yuvaikeg)

Study on Nutrition and Cardiovascular Risk in Spain

Lana et al. (2015) (117) 1871 dtopa 265 €Twv ou
SLaBlouv otnv KowotnTa
(51,5% yuvaikecg)

Seniors-ENRICA Study
Sandoval-Insausti et al.
(2016) (98)

N=1.822 atopa =60 stwv,
51,3% yuvaikeg)

Leon-Munoz et al.
(2015) (126)

Emupépoug Selypa
(N=1.872 datopa 260 stwv,
48,5% yuvaikeg)

Ortola et al.
(118)

(2015)  Emipépoug Selypa
(N=2.086 datopa 260 stwv,

52,2% yuvaikeg)

A§loAoynon
Statpodikng
npécAnygng

A&loAoynaon

Awatpodikig Notdtntag

BaBuog ulobétnong T
Meooyelakng Alattag

ALaTpOoPLKO LOTOPLKO

MpooAnyn HKpo-
LLOKPO-BpEMTIKWY
OUOTOTIKWV

BaBuog ulobétnong
€VOG ouVETOU

neg

Ko

Slatpodikol mpotuTou

KatavaAwaon aAkooA

‘EkBaon

EumaBsia
(KA{pako FRAIL)

EundBela Baoet
Fried,
TPOTOTOoLNUEVA
KpLtrpla

Fried

EunaBela Baoel
Fried

EunaBela Baoet
Fried

Awdpkela

4 xpovia

3,5 xpovia

3,5 xpovia

3,5 xpovia

3,5 xpovia

Zuoyxétion

OcTIkEG/ APVNTIKEG OUOYXETIOELG
avadEpovral otnv KatevOuvon Twv
OTOTLOTIKA GNMUOVTLKA
AMOTEAECUATWV KAOE PeEAETNG

ApvnTiK OUCXETION QVAPECOH OTN
mowotNTAa TG SloTPodng KoL TNG
enintwong eunabelag

Kapla cuoxétion avapeoa otn
Meooyelakn Slatta kat tnv
avantuén eunddeLlag

ApPVNTIKI CUCYXETLON QVAUECO OTNV
KOTAVAAWGN YOUAOKTOKO UKWV
T(POLOVTWY XOUNANG TIEPLEKTIKOTNTAG
o€ Mmapa KoL TN EMUMTTWONG
gumadeLag

ApvNTIKr) CUOCXETLON OVAUECO OTNV
npooAnyn TPWTEIVWY,
LOVOOKOPECSTWY AUTOPWY 0EEWV Kal
guUTIAOELag

ApvnTIKr) CUOCXETLON OVAUECO OTNV

vloBétnon  plag  LOOPPOTINUEVNG
Slattag KkalL TNG EmMMTWONG TNG
guUTIAOeLag

ApPVNTIKI) OUCYXETION QVOUECO OTNV
KOTavaAwon PETPLAC  TIOOOTNTAG
OAKOOA (cUpdwva pe TO TPOTUTIO
¢ Meooyelakng Slattag) Kot Tng
enintwong eunadelag
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Mivakag 2.2: [POONTIKEC LEAETEG TTOU EYOUV UEAETHOEL TN OYEON TWV SLALTNTIKWVY TTAPAYOVTWVY UE TNV EUTATELN KOL TO ETTILUEPOUC TNE KPLTHPLAL

MeA€tn Asiypa

Leon-Munoz et al.
(2014) (48)

Empépoug belypa (N=815
atopa =60 Twv)

Seniors-ENRICA Study, Three-City, Bordeaux cohort
Garcia-Esquinas et al 2.926 dtopa >60 etwv
(2016)(116) (51,7% yuvaikecg)

Osteoporotic Fractures in Men (MrQOS) Study

Shikany et al. (2014) Empépouc deiypo (N=5925

(119) atopa  >60 etwv  TOU
SlaBLlovv otnv KowotnTa)

Ensrud et al.
(127)

(2011) Empépoug Seiypa (N=1606
atopa  >60 eTtwWv  TOU
StaBlolv otnv Kowvotnta)
Health, Aging, and Body Composition Study (ABC)
Shahar et al. (2012) Empépoug deiypa (N=2225
(125) atopa >70 E€Ttwv  TOU
Sloplovv otnv Kowodtnta,

50,1% yuvaikeg)

Houston et al. (2008)
(92)

Empépoug deiypa (N=2066
atopa  >70 eTtwvV  TOU
SoBlovv otnv Kowotnta,
53,2% yuvalikeg)

A§loAoynon
Statpodikng
npécAnygng

BaBuog ulobétnong tng
Meooyelakng Atattag

KatavaAwon ¢poutwv
KoL AQXQVIKWV

FFQ
Alatpodiky  TmoloTnTa,
Bloxnuwot Seikteg

JUYKEVTPWON OTO
TAGOUO TOU alpaTtog
™¢ 25(0OH)D

BaBuog ulobetnong tng
Meooyelakng Atattog

MNpdéoAnyn
HOKPOBPEMTIKWV
OUOTOTIKWV

‘EkBaon

EundBela Baoel
Fried

EundBela Baoel

Fried

EumnaBela Baoel
Fried

EunaBela Baoel
Fried

Toayvtnta
Badlong
(amootaon 20
HETPWV)

YUvBeon
owpatoc/ AN
pAao cwHaToC
Kol puikn pala

Awdpkela

3,5 xpovia

2,5 xpovia

4,6 xpovia

4,6 xpovia

8 xpovia

3 xpovia

Zuoyxétion

OcTIkEG/ APVNTIKEG OUOYXETIOELG
avadEpovral otnv KatevOuvon Twv
OTOTLOTIKA GNMUOVTLKA
AMOTEAECUATWV KAOE PeEAETNG

ApVNTIKI) OUOYXETION OVAUECA OTO
BaBuo voBETnong tng MeooyeLlakng
Slartag KalL TNV EmimTwon g
gunadeLag

ApPVNTIKI) OUCYXETION QVAUECO OTNV
KoTtavailwaon dpolTwVY Kol
Aaxavikwv Kal otnv eumabela

Aev BpéBnKe cuoyETon avapeoa
0Tn CUYKEVTpWON NG BLtapivng D
KOlL TNG ETIMTWONG eUTIABELAG

ApVNTIKI) OUOYXETION OVAUECO OTO
Babuo uloBétnong ™m¢
Meooyelakng Alatag kot TG
EUPAVLONG KIVNTLKNAG EKMTWONG

OETIKI CUCYETION OVAUEDST OTNV
pocAnPn MPWTEIVWYV Kal TtV
dLatnpnon TNG AALTING Kol HUIKAG
HAog cWHATOG
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Mivakag 2.2: [POONTIKEC LEAETEG TTOU EYOUV UEAETHOEL TN OYEON TWV SLALTNTIKWVY TTAPAYOVTWVY UE TNV EUTATELN KOL TO ETTILUEPOUC TNE KPLTHPLAL

MeA€tn

INCHIANTI
Shardell et al.
(103)

(2012)

Talegawkar et al. (2012)

(123)

Milaneschi et al. (2011)

(124)

Lauretani et al. (2008)
(108)

Women’s Health Initiative Observational Study

Beasley et al. (2010)

(97)

Asiypa

Empépoug Seiypa (N=1155
atopa >65 etwv, 48,6%

yuvaikeg)

Empépoug Seiypa (N=690

atopa >65 etwvy,

Yuvaikeg)

51,7%

Emupépoug Seiypa (N=935

atoua >65 etwv,

yuvaikeg)

55,6%

Empépoug Seiypa (N=928

atopa >65 £Twv,

YUVaiKeC)

55,7%

24417 yuvaikeg 265 etwv

A§loAoynon
Statpodikng
npécAnygng

JUYKEVTPWON oto
MAGouo Tou  aipatog
™¢ 25(0OH)D

BaBuog ulobEtnong tng
Meooyelaknc Alattag

BaBuog ulobEtnong tng
Meooyelakng Alattag

JUYKEVTPWON OTO
TMAGOoQ TOU aipatog
KOPOTEVOELS WV

MpdoAnyn
HLOKPOBPEMTIKWV
OUCTOTLKWV

‘EkBaon

(nETpnon pe DXA)

EunaBela Baoel
Fried

EunmdBela  Baoel
Fried

JWHOTIKA
katdaotaon (Short
physical
Performance
Battery)

Aduvopia
Badiong

EunaBela Baoel
Fried,
Tpomonotnuéva
Kpltrpla

Awdpkela

6 Xpovia

6 Xpovia

9 xpovia

6 xpovia

3 xpovia

Zuoyxétion

OcTIkEG/ APVNTIKEG OUOYXETIOELG
avadEpovral otnv KatevOuvon Twv
OTOTLOTIKA GNMUOVTLKA
AMOTEAECUATWV KAOE PeEAETNG

ApVNTIKA OUOXETION QVAUECA OTNn
ouykévipwon tn¢ Prtapivng D kot
OTovV Kivbuvo £Kkmtwong omd To
OTAd10 TNG MPO-eUTIABELAG OE EKEIVO
™G eumabeLog

ApvnTIK) OUCYETILON QVAUECA OTO
BaBuod vobEtnong tng Meooyelakng
Alartag KoL NG enintwong
geunabelag

ApVNTLKI) CUCXETLON QVAEDSO OTO
BaBuo uloBetnong Tng MeooyeLlakng
Alattag kal otnv epdavion
OWMOTIKAG KAL KLYNTIKAG EKMTWONG

ApVNTLKI CUCYETLON OVAUECT OTN
OUVOALKN CUYKEVTPWON
KOPOTEVOELS WV OTO alpa KAl TNg
epdaviong aduvapiog Badiong

ApVNTIKI) OUCYXETION QVAUECO OTNV
npooAndn mpwteivwv  Kal v
emintwon eunddelog
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Mivakag 2.2: [POONTIKEC LEAETEG TTOU EYOUV UEAETHOEL TN OYEON TWV SLALTNTIKWVY TTAPAYOVTWVY UE TNV EUTATELN KOL TO ETTILUEPOUC TNE KPLTHPLAL

MeA€tn

Asiypa

Study Of Osteoporitic Fractures

Ensrud et al.
(102)

(2010)

6307 yuvaikeg 269 eTwv

Women’s Health and Aging Study (WHAS)

Alipanah et al. (2009)
(109)

Semba et al. (2007)

(106)

Semba et al.
(107)

(2006)

Empépoug Seiypa (N=687
yuvaike¢ =65 etwv ue
METpLO  €wg  ocoPapou
BaBuou avikavotnta)

Ermupépoug Seiypa (N=545
yuvaikeg 265)

Empépoug Seiypa (N= 766
yuvaikeg 265)

A§loAoynon
Statpodikng
npoochnying
ZUYKEVTpWON oto
TMAQOMO  TOU alpatog
™¢ 25(0OH)D
JUYKEVTPWON oto
TMAQOMO  TOU alpatog
KOPOTEVOELO WV
ZUYKEVTPWON oTo
TMAQOMO  TOU alpatog
KOPOTEVOELS WV
JUYKEVTpWON oto
MAGouo Tou  aipatog

Twv PBrtopwwy A, D, E,

B6, and B12,
KOopOTEVOELO WV,
dUAALkoU o&gog,
Peudapylpou Kol
oeAnviou

‘EkBaon

Awdpkela

EunaBelia Baosl 4,5 xpovia

Fried

Taxutnta
Badiong
(amootacn 4
HETPpWV)

3 xpovia

Tayvtnta
Badiong
(amootacn 4
HETPWV)

3 xpovia

EundBela  Baoel
Fried

3 xpovia

Zuoyxétion

OcTIkEG/ APVNTIKEG OUOYXETIOELG
avadEpovral otnv KatevOuvon Twv
OTOTLOTIKA GNMUOVTLKA
AMOTEAECUATWV KAOE PeEAETNG

ApvnTIKl OUCXETION QVAPECSA OTN
OUYKEVTpwONn NG Pltapivng D kat
™G emintwong eunaBeLag

ApVNTIK) OUOXETION QVAUECA OTN
OUYKEVTPWON KOPOTEVOELSWV KaL TNG
eudaviong  XounAng  taxutntag
Badiong

ApvnTIK) CUCYETION QVAECA OTO
uPnAd ofeldwTIKG OTPEC Kal TNV
taxvtnta Badiong

ApVNTIKA OCUOXETION QVAUECA OTN
OUYKEVTPWON TWV KAPOTEVOELSWV
KOl 0TNV eMMTwon euntdbeLag

O€TIK] OUOYKETION QVAUECH OTOV
opLlopo Twv ULKPOOPEMTIKWY
OUCTOTIKWY TIOU Ol OUUHETEXOVTEC
napovcialav  éNewpn  kal otov
Klvéuvo avamntuéng eundadelog
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2.5. MeA£tec mapepBaonc

Meléteg mapéuPBaong yla tnv Tpomonoinon t¢ dtatpodng Unopet va sival SUCKOAEG 0TO
oxedlaopod kat otnv edpappoyn, alld mapExouv aflomiota Sedopéva yla tn oxéon eunabelog
kat Statpodnc. Méxpl Twpa eival Alyeg oL HeAETeg mapEpBaong mou €xouv TpaypatonolnOet
KOl Ol TEPLOOOTEPEG Oev otoxeuoav otn BeAtiwon N mpoAnyn tng eunmabelag alld otn
BeAtiwon Twv empépoug Kptnplwv ¢ (tayxvtnta Badiong, puikn aduvapia)  mapayoviwv
OXETIKWV HE TNV eumdBela (onwg eivat n Puxoloyikn katdotaon Twv eumabwv atopwv). Ta
QMOTEAECHATA TOUG €lval avtikpouopeva (128-131). Ot meplocoTePeg LEAETEG TtepAAUPBAVOUV
0T0 oXeSLaopUO TOUC SLATPOPLKEC TMOPEUPBACELS KOl CWHATIKI) AOKNON € YEVIKEC YPAUUEG, OL
Slatpodikégc mapepPaocel mepAapupfdavouv TNV KATOVAAWGON OKEUAOUATWV N Tpodipwy
EVIOXUMEVWY HE TTPWTEIVEG, au&dvovtag tnv evepyelakn mpooAndn katd 300-400 Kcal (132,
133) i/kat pe puikpoBpenpikd cuotatika (128, 131),

To 2013 £ekivnoe pla peA€tn mapfpPacnG o€ YUVOIKEC Gvw TwV 65 £TwWV OL Omoleg
Katavalwvayv nuepnoiwg 1-2g w3 Autapwv of€wv (EPA kat DHA) yla éva dtdotnua 6 pnvwv.
MapdAAnAa pio opdada gléyxou yuvalkwv dlag nAikiag koatavaAwve 1,8g eAaikol o&£og
NUEPNOLWG. MeTA To MEPAG TwV 6 HnVwv dev pavnke va undpxel dtadopd avausoa otig Suo
OMASEC WC IPOC TOV EMMOAACHO TNG euntabelag, av kal n opada mapéupaocnc napouvaciaocs pia
ukpn BeAtiwon otnv taxvtnta Badiong (131). Mia dAAn HEAETN MOV TpAyUATOMOLONKE OTN
Jwykamoupn He 151 mpo-gunaBeic kal eunabeig yuvaikeg cupnepléAafe oto oxedlaopd tng,
napeuBacn pe ocupmAnpwpota Stotpodng, €VOUVAUWON TWV VONTIKWV AEITOUPYLWV Kol
ocwpatikn aoknon. H mapéuBaon dinpknoe 12 uAveg Kal oto TEAOG, N opdda mapeuBaong ixe
HULKPOTEPO TOCOOTO epdavionG eUMABELAG Kol TTOANEG YUVAIKEG TIOU TPV TNV Evapén Ttng
nap£pBaong Atav euntabeic, oto TéAog sixav BeAtiwOel o Tétolo Baduod mou afhoyndnkav wg
npo-geunaBeic (130).

Y€ YEVIKEG YPOUMEG, OL UEXPL Twpa HUEAETEC TapEUPaong meplhapBavouv pikpo Selyua
QTOMWV Kal Uikpn Sldpkela mapépupaong (6-12 pRveg) evw kamoleg dev mep\appavouv opdada
eAéyxou oTO0 OXeSLOOMO TOUG. O oxebSlaopdg kol n edapuoyr TEPLOCOTEPWY HEAETWV
napéuPfaong eival amapaitntog yia tnv akplB depevvnon tng oxéong tTng eumabeslog pe

SLatpodLKkoU g TapPAYOVTEG.
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2.6. JUUMEPACHOTO YLO TOUC UNXOVLIOUOUC TTou ouvOEoUV TN dlatpodn UE TNV euttabela

Juvoyilovtag, n Swatpodr daivetal va amotedel €va onUAVIIKO TapdAyovia yla Tnv
MPOANYN KAl TNV QVTLLETWIILON TN eundBelac. H avemapkng mpooAnyn MpwIeivwy, EVEPYELAG
KOl HLKPOBOPEMTIKWY ouoTaTIKWwY cuoyetilovtal pe auvénuévo kivbuvo eumabelag, evw n
uloBétnon tng Meooyleakng Alattag ¢paivetal va mPooTateVeL AmMEVAvVTL 0TV eUdAvion Tng
gunaBelac.

H oxéon avapeoa otn Statpodn kal tTnv eundBela yivetat epdavig and tig aAAayEg otn
oUOTAOoN TOU CWHATOG TTou cuvodelouv TNV av€non tng nAtkiag. H nAtkia xapaktnpiletal ano
pelwon TG AAUTNG HULKNAC MAlag, TNG OOTIKAG TIUKVOTNTAG KAl O UIKpOTEPO Babuo tng palog
Almouc. H onuavtikn anwAsla TG HULKAC palag, n oapkormevia, odnyel oe pelwpévn GuoIKn
Spaotnplotnta. Ta Atopa mou pe capkomevia, SuokoAeUovtal va OAOKANPWOOUV OKOUN Kol
amAEC SpaoTNPLOTNTEG, UE OMOTEAECUA O UETAPBOAIKOG PUBUOC NPEULAG VA HELWVETAL KAl TO
LoolUylo eVEPYELOC va dloTapAcoeTal Kal n dtadopd avapeoa otnv pooAnyn kot tn damavn
EVEPYELOG MeYaAwveL. Aut n katdotaon emdpd daueca otn Slatpodlk KATACTACH TWV
NAKLWUEVWY aTOPWY, Ta omoila odnyouvtal o€ UMOOCLTIONO, eAAeutr) pooAnyn evépyelag,
HAKPO- Kal UKpO-BPEMTIKWY CUCTOTIKWY, TA OTOLA UE TN CELPA TOUG EMNPEAIOUV TIEPALTEPW
™V anwAela putkng palog (5).

H yepovtikn avopefia eival pia katdotacn mou xopaktnpiletal and anwAela tng o6peéng
KOl €XEL OOV QUEOCN OUVEMELX TN Uelwon Tng mpooAndng tpodng kol dpa Tn Melwon g
npooAnYPng mpwtelvwyv. EEGANOU ol nAKlwpévol amodeUyouV va KATAVAAWOOUV TIPWTEIVEG
{wkAG poéAeuong Aoyw SuoKoAlwv otn paonon, aAAaywv otn yevon Kal tnv 6odpnon Kot
OAWV aTpKWV AOywv (Omwg elvat n auénuévn XoAnotepoOAn). AKOUN OMWG KOl OTLG
TIEPUTTWOEL TIOU TA NAKIWHUEVA QATOHO TIPOCAQUBAVOUV EMAPKA TOOOTNTA TIPWTEIVWY,
UTIAPXOUV apPKETOL AAAOL TAPAYOVTEG OXETIKOL pe TNV nAwia (avtiotaon otnv wooulivn,
SuokoAia otnv mMEYn Twv Mpwteivwy, SUCAELToUpYIKN amoppodnon Twv apLVosEwv) Tou ival
Lkavol va EUmodioouv TNV HULKH TPWTEIVOOUVOEGDN Kal Va EMNPEACOUV QPVNTIKA TN OKEAETIKN
puLkn pado (134).

H avenapkng diattntikn nmpocAnn pmopet eniong va odnynoel oe avemapkn mpocAnyn
HLKPO-BpEMTIKWY cuoTtatikwy. H mpocAnyn Brtapivng D kat acfeotiou glval onuUavtika yla tThv
UYELDl TWV 00TWV KAl Apa TNV KIVNTIKOTNTO TwV atOpwVv. Opwc éANewdn téoo ¢ Brtapivng D
000 KoL Tou acBeotiou mapatnpeital o€ NAKIWHEVO ATOpA Kal €XeL ouvdeBel TOOO E OOTIKA

npoPARuaTa 600 KAl PE EKMIWON TNG YVWOLOKNAG AELToupylag, Hia Kotaotaon mou emniong
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ennpealel v eudavion g sundbelag (135). Emiong UIKPOBPEMTIKA OUOTATIKA Kal AAAQ
TPODO HE OVTIOEEIOWTIKEG LOLOTNTEG UMOpPEel va eumAEékovTal otnv eudavion eumadelag.
AKOUN KoL o€ Lyl NAKLWUEVA ATopa Tapatnpouvtal avénuévol Seikteg oeldwTIKOU OTPEG,
KATL TOo omoio Ba pmopoUoe va €lval OMOTEAECHA UELWHEVNG SLaTNTIKAG TipooAndng 1 g
au€nuévng nAtkiog kad’eautng (136). Opuwe To auéNUEVo 0EELOWTIKO OTPEC EMNPEATEL OPVNTLKA
™V 00Tk pala kal Suvapn Kal tn HUKR atpodia, odnywvtag TeAlkd otnv epdavion
eunadelag. Ito xAua 2.1. amewkoviletol n oxéon OAWV TWV TAPATIAVW TOPAYOVIWV

duooloyliag, dtatpodng kat tpomou Lwng otnv avamtuén tng eundbeLac.
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IxNua 2.1.: Anekovion tng aAAnAemnidpaong napayoviwy duactodoyiag, Statpodng katl tpomou {wng otnv epdavion euntadbeLag.
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KEDAAAIO 3: EPEYNHTIKA KENA KAI 2KOMNOz

Mapd to MARB0G TwV HEAETWYV TtOU €XOUV aoXOANBEel pe TN oxéon Slatpodng Kal eumabeLag
umapyouv opketol pebBodoloylkol meploplopol kKal Keva otnv umapyxouca PiBAloypadia.
ApXLKA, HEXPL OTLYUNG uTtdpxouv eAaxtlota dedopéva yla Tnv embnuioloyia tng eundbeslag otov
EAMANVIKO TTANBUCUO, TOPA TO YEYOVOG OTL TIPOKELTAL Yo £va MPOPANUa mou adopd HeyAAo
HEPOC TWV OTOHWV AVW TwV 65 eTwv. EMutAéov, evw Tta teAeutaio xpovia €XEL TPOKAAEDEL TO
evlladépov epeuvnTwy aAAd Kal emayyeApatiwy vyeiag otnv EAAAda, dev yvwpiloupe apketa
ylol TOUG TtapAyovTeG KvdUvou Tou oxetilovtal pe auto to ouvdpopo. Ta edopéva avta Ba
Atav Wolaitepa onuavtika kabwc otnv EAAGda, Ta dtopa avw tTwy 60 eTwv amoteAolv Adn To
25% tou ouvoAlkoU mAnBuopoL (2). H cuxvotnta t¢ eundbelog o pia xwpa UE CNUAVTLKO
opLOPO NAKKIWHEVWY OTOUWY Kal UPNAAQ TTOoOOTA HOaKPOBLOTNTAG 0 CUVOUACUO WE TN yvwon
TWV TIAPOYOVIWV TIOU OXeTI{ovTal EMIBAPUVTIKA 1 TIPOOTATEUTIKA HE TNV gpdavion tng, Oa
emutp€YPouv To oXeSLaoUo Kal TNV epappoyr MPOYPAUUATWY TPOANYNC Kat tapéupaocnc.

IXETIKA ME Tn OX€on TG eumddelag pe OLATPOPLKOUG TIAPAYOVIEG, OL WEAETEG TOU
TIAPOUCLACTNKAV Tapamavw, av kol Baocilovtal oe Seiypata NAKIWUEVWY ATOUWY, €XOUV
oupnepAAPEL OTO OXESLOOMO TOUG POVO €vav adpO £AEyXO TWV VONTIKWV AELTOUPYLWV TWV
OUMMETEXOVTWV (ouvnBwg xpnolwuomolouv tTo Mini-Mental State Examination). Kat'eméktaon,
elvatl mBavo oto Selypa Twv mapandavw PEAETWY va £€Xouv cUUTEPIANGOEL ATopa LE YWWOLaKA
eMelppota 1 akopn Kot He apxOpevn avola. Ta yvwolakd eAAelppoTa Umopel va amoteAouv
€Va ONUAVIIKO CUYXUTLKO TtapAyovta, O omoiog Oev €xel PeAeTnOel apketd péXPL Twpa. MNa
napadetypa dev eival EekdBapo av n diatta cuvdeetal Apeca Pe TNV EUTIAOELA 1) €AV N VONTLKA
Katdotaon ival évag mapayovrtag rou StapecolaBel o autn t oxéon. Oa pmopoloe Aoutodv
KOVELG va utoB£ael OTL Sev cuvdéetal n Slatta apeca pe TNV eumadela, aAAG OTL N AVETIOPKNG
A KN woppomnnuevn dattntikn mpooAndn odnyel o€ yvwolokr EKMTWON KAl AUTH N YVWOLOKA
EKTwon ouvdéetal pe tnv euntdBela. Mpo¢ unootApLEn autng TNG UTIOBeoNG oL UEAETEG TNG
tedevtaiog dekaetiag Seixvouv OtL n Slalta cuvdEETal TOCO HE TNV AvOold Kol TN VOOO
Alzheimer 600 kalL pe tnv eumdBsla aAAa emiong ¢aivetal ot n vooog Alzheimer kot n
eundBela polpalovial kowoug maboducloAoyIKoUG UNXAVIOMOUG Kal TopAyovteg Kvduvou
(137). Ano tnv AAAn, oL €peuveg Seixvouv OTL N maboloyia NG vooou Alzheimer Eekwvael
niepimou 20 xpovia mpwv yivouv avTIANITA Tto TPpwTo KAWLIKA cupntwpata (138). Emopévwe,

€vag 1o AemTopePnC VEUPOUXOAOYLKOG EAEYXOG YLOL TNV EKTILNON TOU GUVOAOU TWV VONTLKWV
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Asttoupylwv eival amapaitntog, Kol €lvol €va ONUAVIIKO KOUUATL TIou Aeimel amd tnv
unapyouoa BiBAoypadia.

ErutAéov, oL meplocOTePECG PEAETEG TIEPIAAUBAVOUV EPWTNAOEL AUTO-avVadOPAC OXETIKA HE
™ Slatntikn mpooAnyn Kat tn Slatpodikh KATACTACH, TNV KOTAOTACN UYElag, Tov Tpomo {wng
KOl TG AAAEC LOTPLKEG TTAONOELS TWV CUUMETEXOVTWY [evOelkTIKA avadépovtal ot (110, 123)].
Elval avapevouevo og TETOLEG UEAETEG OL CUMUETEXOVTEG VA KAVOUV OPKETA AABNn avakAnong.
Ta AdBn autd eivat mBavo va eival onpaviikd meplocdtepa Otav oto Selypa £xouv
ouunepAndOel dtopa pe ATLa yvwolakd eAAsippota, KAovilovtag £T0L TNV EYKUPOTNTA QUTWV
TWV PeAeTwV. To 610 oxVeL Kat yla TNV KataBAupn. Ol meploodTepeg LEAETEG aPKOUVTAL OTNV
kataypadn mbavAg aviikatabAUTTIKAG GAPUAKEUTIKAG OyWYNG YLOL VO EVIOTIICOUV T ATOMO UE
KATAOAUTTIKI) CUUMTWHOTOAOYIO KAl OTIAVLO. XPNOLUOTIOLOUV KAToLa KALMaKa afloAdynong tng
KataBAwng [evdektika avadépovtal ot (110, 123, 126)]. Kal og autr) tnv MeplTwon eivat
TuOavo n katdbAwn va dtapecolafet otn oxéon Statpodng Kal EUTIAOELAG. ZUMMEPACHOTIKA N
YVWOLOKN EKMTWON Kal N Umapén Un SLayVwopuévNG KOTOOAUTTIKAG CUMMTWHOTOAOYiaG Hropet
va amoteAoUv U0 CUYXUTIKOUG TapAyovteg Tou Oev €xouv afloAoynBel apKeTd amo TIg
TAPATAVW UEAETEG. EMUTALOV, OTIWCE KAL N YVWOLAKNA EKMTWON, £TOL KOL N KATAOALpn pmopel va
obnyel TOUC OuppeTEXOVTEG O AAON Katd tnv avakAnon Ttwv TAnpodopwwv. To va
a§LOAOYOUVTAL TOCO TO YVWOLAKA EAAEIMUATO 000 KOl N KATOOAUTTIK CUMMTWUATOAOYLA KAl va
AapBavovtatl umoPn otig avaAUOELG UTTOPEL vaL 08NYAOEL OE TILO LOXUPA OMOTEAECHATAL.

‘Evag AAAOG TTEPLOPLOUOG TWV CUYXPOVIKWY, TWV TIPOOTITIKWY KoL TwV UEAETWV Tapéupacng
anotelel kal To epyadeio afloAoynong tng eumdabelag mou €xel xpnoluomnownBel oe kabe
HUEAETN. ITIGC TIEPLOCOTEPEC MEAETEC €XEL Xpnolpomolnfel o povodlaoTaTog OPLOPOC TNG
EUTAOELOC KOl OUYKEKPLUEVO TO epyaAeio tn¢ Fried. Alyeg elval ol PEAETEC TOU £XOUV
XPNOLLOTIOLOEL TOV TIOAUSLAOTATO 1) TOV OALOTIKO OPLOPO TNG eUTtABelag. AKOUN Kol PEAETEG
TIou UloBetolV TOV 8l0 OpLOoUO, Xpnolpomolouv SlodopeTikd epyaleia afloAOYyNonG NG
€UTAOELOC KOl TEAKA OKOWPN Kal HEAETEG TIOU €PEUVOLV TNV emidnuioloyia tng sumabelag
KataAryouv o€ TOAU SladopeTikd anoteAéopata. MNa mapadelyua, Ta KpLtrpLla Tou epyaleiou
G Fried €xouv petpnBel pe SL0PoPETIKO TPOTO Ao PEAETN o HEAETN. To gpyaleio auto
XPNOLLOTIOLEL KPLTAPLO TIOU aflOAOYOUVTOL UTIOKELUEVIKA omo Tov eetalopevo (aiobnua
KOTlwongG, amwAelo Pdpoug Kkal XOounAn ocwpotiky Spaoctnpldtnta) KoL KPLTHpla Tou
afloAoyoUvTal QVIIKEIMEVIKA amd tov efetaot) (taxvtnta Padiong kot Suvaun XELPOC).
Map’6Aa aUTA KATIOLEG LEAETEG afloAoyrnoav OAQ T KPLTHPLO UTIOKELUEVIKA LE EPWTNOELG AUTO-

avadopag pog Toug €eTalOeVOUC. ETtiong, oe apKeTEG LEAETEC, N afloAoynon Twv KpLtnplwy
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™G eunabelag dev €ywve amod emayyeApatieg vyelag aAlld amd ekmaldeuUpEVOUG EPEUVNTES,
YEYovOoc mou ibavov va 0drynoe og SL1adopeTIKO UTTOAOYLOUO TNG GUXVOTNTOC TOU GUVSPOUOU.
EAdloteg pueA€Teg €xouv avadEpel otolxela amod tn xpnon dtadopetikwy epyadeiwv otov idlo
MANBUOoPO. (138-141). H éAAeun evog eviaiou opLOUOU yla TO cUVEPOUO TNG eumabslag €xel
08nNyNOEL TOUG EpeuVNTEG 0 SLaPOPETIKO KABE hopa TPOTIO EKTIUNONG TNG.

ErutAéov oL meploootepes HEAETEG TTOU SLlEPEUVOUV TN OXEoN SLALTNTIKWY MAPAYOVIWY HE
Vv gudavion tng eunabelag, dev €XOUV XPNOLUOTIOLOEL KATIOLO OPLOMO TNG EUTIABELOG WG
teAkn) €kBaon twv avoAloswv Toug [evdelktika avadepovtal ol (108, 109, 124, 125)].
ATEVOVTIOG OL TIEPLOCOTEPEG UEAETEC £XOUV XPNOLUOTIOLOEL EMUUEPOUC KPLTAPLA TNG EVTTAOELQC,
Omw¢ €lvatl n taxutnta Padiong, to aicbnua aduvauiag kat n komwon. OuolooTIKA, Ta
untapxovta Sedopéva adopolv Kupiwg TN oXEon SLALTNTIKWY TIOAPAYOVIWY HUE TA ETULUEPOUG
KpLtnpiwv Tng eumtaBelag (kat OXL GUVOALKA TN eUTTAOELAC).

TEAOG, N TMAELOVOTNTO TWV EPEUVWV EXEL ETUKEVTPWOEL OTN OXEON UEUOVWHEVWV LLKPO- KOL
HOKPO- BPEMTIKWY CUOTATIKWY Kol TNG eumabelag (f unmokatnyopuwv tng) (139), evw o polog
TWV SLALTNTIKWVY TIPOTUTIWV £XEL HEAETNOEL 0 piKpOTEPO BaBuo. OAot autol ot peBodoloyikol
Teploplopol eival onuavtikol yia tnv afloAdynon tng oxéong HeTafy tng datpodrnc Kal tng
gunadelac.

Aappavovtag undoyn OAa ta MAPATAVW, 0 OKOTIOG TNG apoloag SLEAKTOPIKAG SLatpPng
Atav va StepeuvnBel o emumoAaopoc TG eumdBbelag otov eAANVIKO MANBUOUO Kal n oxéon tTng
He tn Slatta, Kal o CUYKEKPLUEVA:

a) va Kataypadel 0 EMUTOAACUOG TNG eUTIABELOC e StadopeTikad epyaleia afloAdynong tng
(tng povodiaotatng, TNg MoAUSLACTATNG KAl TNG OALOTIKAG TIPOCEYYLONG) KAl va EETOOTOUV OL
TIAPAYOVTIEG TIOU oxetilovtal pe tn avamtuén tng (MeAétn 1: Kotaypadrn emutoAacpouv
€UTABELOC KOL TTAPAYOVIWV KLvdUvou)

B) va StepeuvnBOel av CUYKEKPLUEVA LOKPOBPETITIKA CUOTATIKA KoL TPOdLUa cuoxetilovtal
LE TO OUVOPOUO TNG EUTIABELAG KAl TA EMIUEPOUC KPLTAPLA TNG. EMutA£ov Baolkd¢ oTOXOC TNG
napovoag datpPng Arav va peletnBel to av o Babuodg mpookdAAnong oe éva Slatpodiko
TPOTUTIO, KOl CUYKEKPLUEVA aUTO TG Meooyelakng Alattag, oxetiletal ue TNV avamtuén tng
gunaBelog (MeAétn 2: Alepelvnon NG OXEONC Twv SLATPOPIKWY TAPAYOVIWV HE TNV
eundBela). H kOpLa untdBeon pag eivat 0tL ol NAKLWPEVOL TTou akoAouBouv og uPNAG BaBuo T
Meooyelakn Olata eivat oe Ukpotepo PBabud eunabei¢ oe oxéon He autoug mou Oev
uloBetolv ™ Meooyelakn 6Slawta. H mapovoa SwatpPy ATtav n mpwtn mnpoonabeia

Slapelivnong NG oxéong twv Slatpodlkwyv ouvnBelwv HE To oUVOPOUO TNG eumabeslag oe
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EAANVLIKO TIANBUOUO NAKLWHEVWY ATOHWV. EMmAéov, e 0TOXO va EEMEPAOTOUV OL TIEPLOPLOLOL
™¢ unapxouoacg BiBAloypadiag, otnv napovaoa StatplPn, mpaypatonolndnke mANPNg EAeyxog
TOAVWY YVWOLOKWY EAAELUUATWY KOl KATABAUTTIKWY CUUTITWUATWY KoL Xpnolpomnotiénkav
epyaleia agloAoynong tng eunmabelag amo tn BLoAoyikr, TNV MOAUSLACTATN KoL TNV OALOTIKN

T(POCEyyLon.

KEDAAAIO 4: MEOOAOAOTIA

4.1. Aglypo- Atadikaoia

To Selypa g mapoucag HeAETng mponABe amd tnv peAétn Hellenic Longitudinal
Investigation of Aging and Diet (HELIAD), mou mpaypotomnoleital pe ocuvepyacia tg A’
NeupoAoyikng KAwikng tTn¢ latpikng ZxoAng tou EBvikoUu kat Kamodiotplakou Mavemotnuiou
ABnvwyv, Tou Tunuatog Emotiung Awattoloyiag - Atatpodng tou Xapokormelou MNavemniotnuiou,
™¢ Neupoloyiknc KAWLIKAG TN latpikng 2xoAng tou Mavemiotnuiov OscoaAiag, Tou TUAUATOG
WuyxoAoylag tou AplototeAeiou Mavemiotnuiov Oecocalovikng kot tng Etawpeiag Nooou
Alzheimer ABnvwv. Eival eykekpiuévn amd tnv A’ Neupoloyikry KAwikr tou Auwyvnteiou
Noocokopeiou tou EBvikolu kat Kamodiotplakou Mavemotnuiov ABnvwv pe AplBuod
MpwtokoAou 24/18-2-2013 (Awadiktuo Alalyela — AAA:  BEY846W8N2-32M). Itdx0G TNG
HELIAD eival n ektipnon otov eAAnvik6 MANBuoud tou emumoAacpol Kal TG EMMTwong tng
vooou Alzheimer kat twv untdAomwv popdwv avolag, Tng Hmag Nontikng Ekmtwong kot GAAwv
VEUPOUXLATPLKWY KATAOTACEWV TNC tpitng nAkiag (140). To delypa tng peAetng HELIAD
TIPOEPXETAL KUPLWG amod Ta SnuotoAoyla twv Afuwv Aaploaiwv, Apapouaciou, aAAG Kal GAAWV
ouvepyalopevwy AAUWY, &Vw N €AoY TWV OCUMPETEXOVIWV EYLVE HETA amd tuxala
SelypatoAnyia.

‘OAOL Ol CUUEUTEXOVTEG TIPOYHOTOTIOINCOV VoV TIARPN VEUPOAOYLKO Kal VEUPOUXOAOYLKO

€\eyx0, KOTA ToV omoio cUAAEXBNCaV Ta TAPaKATW OToLKElaL:

e Anuoypadikd Sebopéva. Eva SOUNUEVO €PWTNUATOAOYLO XPNOLUOTOLRONKE yla va
oUAM\exBoUv &ebopéva ylo TNV nAlkkia, to HOpPwTIKO emimedo, TNV €Pyaclakn
amacXOAnon, TNV OLKOYEVELOKN KATAOTAGCHN, TOV TOMmo Slaflwong Kal GAAQ KOWWVLKO-
OLKOVOULKA KPLTAPLO TWV OCUUHETEXOVTWV. MAnpodopileg oXeTIKEC pe TNV BLOKTNOl
oKlvNTNG KoL KWVNTAG Teplouciag, otolxela ywa 1o HéEyeBoOC TOU oOmTol TWV
OUMMETEXOVIWV KaBw¢ kal mAnpodopieg yla T SlApKELA KOL TOV TIPOOPLOUO Twv
SLOKOTIWY TOUG XPNOLUOTOONKAV Yl VA KOTOOKUEQOTEL €vag OelKTNG KOWWVLIKO-
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OLKOVOULKAG KATAotaong (o omoiog SlaxwpLloe TOUG CUMUETEXOVTEG OE XOUNAOTEPNG N
UPNAGTEPNC KOWVWVIKO-OLKOVOLLKNA G KOTAOTAONC).

MpoBARuata  uyelag, TAAPEC LATPIKO LOTOPKO Kol apUakeuTiky oaywyn. O
CUMMETEXOVTEG KANBNKAV VOl AIOVTAOOUV O€ EPWTNOELG YLOL TNV TTOPOUCA LATPLKY) TOUG
katdotaon (mabnoelg e Tig omoieg €xouv Slayvwobel, papuaka mou Aapfavouv), aAAa
Kal yla Xelpoupyeia ota omoia €xouv umoPAnBeil oto mapeABov. Ta dedopéva autd
xpnowuorow|Bnkav ywa tn Onuioupyio piag véag PeTafAnTAG, TOV 0plOpo Twv
OUVOONPWV KATAOTACEWYV UYELaG, N omola HeETpABONKE w¢ To cUVOAO TwV TPOPRANUATWY
uyelag mou avtlpeTtwmnilel €va dtopo (uméptacn, cakyapwong dapnAtng, voool tou
Bupeoeldolg, KapSLOAOYIKA VOO AT, VEUPOAOYIKEG TIOONOELC, XPOVIa ATOPPAKTLKN
TIVEUOVOTIABELA, KaPKIVOG, VEPPLKN OVETIAPKELQL).

OLKOYEVELOKO LOTOPLKO yla tn Slepeuvnon Umapéng VEUPOAOYIKWV TABOACEWV OTnV
olkoyevela. OL cuppetexovieg Sivouv mmAnpodopieg ya To av TuXOV oL YOVELG TouG, Ta
abdépdla toug kat ta matdld toug eixav SlayvwoBel pe veupoloylka mpoBAnuarta
(avola, vooog Mapkivoov, emAndia, KAT).

KataBAuttikr cupmtwpoatoloyia. Mo tnv afloAoynon tng KatabAupng xpnotpomnotnonke
n ovuvrtoun popdn tng Mpatpikng KAlpakog tng KatabAwpng (Geriatric Depression
Scale), n omola amoteAeitatl anod 15 epwtAoelg ou adopouv TNV mapousia [ anouvcia
SLapopETIKWY KATABAUTTIKWY CUMMTWUATWY (141, 142). MeyaAUtepn Babuoloyia oe
autiv TNV KAlpoka  umtodnAwvel Kol peyaAUtepou  BaBpol  KoTtaBAUTTIKA
cupmTwpatoloyia. EmutAéoy, yia tnv Umapén [ oxL KatabAupng kataypadnke n mbavn
ANUN avTikataBATTTIKAG aywynG. ATopa UE TTOPOUCLa KOTOOAUTTIKWY CUUMTWUATWY
Bewpndnkav oca eixav AdBel Stayvwon katadbAwpng ri/kat AdpBovav avilkataBAUTTKn
aywyn n/kat n cuvoAwkn Baduoloyia otn GDS rtav peyalutepn tou 6/15.
Apaotnplotnteg eAéuBepou Xpovou. OAOL Ol CUMMETEXOVIEC €pwTRONKAV yla TN
ouxvotnta HE TNV OMOold OCUUUETEXOUV Ot Spaotnplotnteg eAéubepou XpoOvou
(aBAAuata, emokEPeLg o€ PIAOUG KOL CUYYEVELS, XOUTTL, K.OL.).

ZWHATIKA Aaoknon. H owpatiky Aoknon TwV OCUUUETEXOVIWV afloAoynbnke HE TO
epwtnuatoAdylo APAQ (Athens Physical Activity Questionnaire), to omoio umoAoyilel
TNV NUEPNOLA EVEPYELOKN SATMAVN TWV CUPUETEXOVIWV VIO CWHOTIKEG SpaoTNPLOTNTEG
(143). H eykupotnTa Tou epwtnuatoloyiov APAQ £xel eAeyxBel o eEAANVIKO MANBUGCUO.
YTIOKEWEVIKEC CWHOTLIKEG KOl YWWOLAKEC SUOKOALEG. Ol CUMMETEXOVIEC KANBNKav va

QTTOVT|O0UV O€ AEMTOUEPELG EPWTAOELS VLA TN CWHATIKI KOL YWWOLAKA TOUG enidoon og
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KaBnuepweg Spaotnpldotntes. Emiong toug INtRbnke va afloAoyroouv Tn HVNUOVIKNA
TOUC LKOVOTNTA.

e lkavotntoG €eKTEAEONG KOONUEPWVWY SpacTnPlOTATWY. AopnUéva €PWTNUATOAOYLA
a€LoAOYNONG TNG AELTOUPYLKAG LKAVOTNTAG XOpnynOnkav og GAOUC TOUC OUUETEXOVTEC.

e Yrnvikn Aewtoupyia. Edika epwtnuotoAoyla afloAdynoov TOLOTIKA KOL TIOCOTIKA
XOPOAKTNPLOTIKA TNG UTIVIKAG OUUTEPLPOPAC TWV CUHUETEXOVIWV (Sldpkela UTvou,

XPOVOG EMEAEVGNC UTVOU, avnouxla Katd Tn SLapKeLa TOU UTVou, KATT).

4.2. A&LoAGYNON YVWOLOKWYV AETOUPYLWV KAl SLAYVWaon avolag

KaBwg n mapovoa HeEAETN adopd ATOHA GVW TwWV 65 €TWV, NTAV ONUAVIKO va
ouunepAndOel évag Aemtopepnc EAEyXOC TWV YVWOLOKWV AELToUupylwv. H veupouxoAoyikn
a€LOAOYNON TWV CUUHETEXOVTIWY TtepLEAAUPave TNV afloAdyncon OAwWV TWV YVWOLAKWY TOUEWV:
NG UVAUNG, TNG POCOXNG KOL TNG TaxUTNTAC, TWV EMITEALKWVY AELTOUPYLWY, TOU AGYOU KOl TWV
OTITLKOXWPLKWV LKAVOTTWV.

O nmpooavatoAlopog eAéyxBnke péow tou Mini Mental State Exam (MMSE)(144).

Ma tnv afloAdynaon tg UVAUNG Xpnotpomottnkav SoKIHacieg yla TNV avakAnon AeKTikou
KoLl OTtTLkoU UALKOU:

e Greek Verbal Learning Test [apeon kot kaBuotepnuévn avakinon, avayvwplon (145)].

e Medical College of Georgia Complex Figure Test [dpeon kat kaBuotepnuévn avakAnaon,

avayvwplon (146)].

MNa tnv ektipgnon 1In¢ TMPoooXNg Kot Tng Ttoxutntag emnefepyaciag mAnpodoplwv
xpnotpornowBnkav unmodokipacieg tou MMSE kat to Trail Making Test part A (147).

OL ETUTEALKEG LKOVOTNTECG EEETACTNKAV HECW TWV £ENG SOKIUACLWV:

e Trail Making Test part B processing speed (147).

e  Qwvnuwkn Aektiki pon (148).

e EmavaAnyn avwpoAwv npotdacswy (149).

e EuBeia kat avtiotpodn avakAnon Twv pNvwy.

e Aoklpacia KlvnTtikou cuvtoviopou (150).

e Graphical Sequence Test (150).

Ma tnv afloAdynon Tou Adyou xpnotlpomnolnnkayv ta e€Ng TeoT:

e InuaocloAoyikn Kot dwvnukn AekTikn pon (148).
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e Yrmobokiwuaoie¢ t™¢ EAANVIKAG ouvtoung €kdoong tou Boston Diagnostic Aphasia
Examination (n Sokiuaocia tng katovouaoiag 15 €lkOVWY Kal UTTOSOKLUACLEG Ao TO
Complex Ideational Material Subtest yla Tov é\eyxo TnG KATAVONONG KOL TNG LKAVOTNTOG
enavaAnyng Aé€swv kal ppacswv) (149).

ot TNV OMTLKOXWPLKN LKAVOTNTA XPNoLionoltonkayv oL akoAouBeg SoKLUAOIEG:

e H ouvtoun €kdoon tou Judgment of Line Orientation (151).

e To Medical College of Georgia Complex Figure Test (n umodokipacia tng avtypadng)
(146).

e H auBopuntn oxediaon kat avtiypadn evog pohoylou (Clock Drawing Test) (152).

OL mapandavw &okluacieg KOAUMTOUV OAO TO €UPOGC TWV YVWOLAKWY LKOVOTATWY KoL

TIAPEXOUV L0 CUVOALKN ELKOVA YLAL TN VONTIKI KOTAOTOON TWV CUUUETEXOVIWV.

ITn OUVEXElD ylo TNV TeAKN Oldyvwon Twv OUPUETEXOVIWV Tpayuatonowénkayv
OUVQVTNOEL] TOU TIPOOWTIKOU TNG ETLONUIOAOYIKAG HEAETNG oL omoiol Baciotnkav otn
VEUPOAOYIK €KTIUNON Kol ota amoteAéopata tng veupoluxoAoylkng afloAdynong. MNa tn
Slayvwon ¢ avolag xpntpomnotndnkav ta kpttrpla tou DSM IV-TR. H Stayvwon tng mbavig n
evbexopevng Nooou Alzheimer éywve pe PBdaon ta kpuepio NINCDS/ADRDA (153) kat n
Slayvwon tng ayyelokng avolag PBooiotnke a) o LOTOPWKO N KAWLKA EvOelen eykedpaAikol
enelwoobiov, B) otnv mapouacia XPOVIKAG CUCGKETIONG QVAUECA OTO €yKEPAALKO €MELOOSLO Kal
otnv évapén tng avolag Kal y) ota amoteAéopata tng KAipakag Hachinski. H dtayvwon tng
avolag pe ocwpatia Lewy (154) kat tng petwmokpotadikng davoiag (155) €ywe pe Baon
avtiotolya kpLtipla kol n Stayvwaon tng Hrag Nontikng Alatapoxig Kol TwV UTOTUNWY TNG HE
Baon ta teAeutaia Onuooievpéva kputipla (156) [avadopd amd TOUG OCUMHETEXOVTEG
UTTOKELUEVIKWY TIAPOTIOVWY HUVAKNG, OVTLKELLEVLK EKTTTWON TOUAAXLOTOV OE €va yVWOLOKO
TOMEQ (MVAUN, TIPOOOXN-TaXUTNTA, ETUTEALKEG LKOVOTNTEG, OMTIKOXWPLKN WKavotnta, AOyog),

XWPLC AEITOUPYLKA EKMTWON OTLC KABNUePLVEG SpaoTtnplotnTec].

4.3. A€loAoynon tng eumtabelog

Onw¢ avadépbnke mapamavw, n eundbela €xel aflodoynBel pe Stadpopa epyaldeia. MNa
Toug oKomoU¢ TNG Tmapouvoag epyaciag xpnolwomouiOnkav epyodeia afloAdynong tng

EUTIAOELOG TTOU AV KOUV OTN LOVOSLACTATH, TNV MOAUSLACTATN KAl TNV OALOTIKN TIPOCEYYLOoN.
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4.3.1. To gpyaleio afloAoynong tng eumtabeslog onwc mpotadnke amnod tn Fried kot ouv.

Z€ QUTOV TOV OPLOUO XPNOLUOTOONKAV Ta MEVIE KPLTAPLO TIOU €YV APXLKA TIPOTELVEL N
Fried kot ouv., onmw¢ autd mpoékuav amod tnv pelétn Cardiovascular Health Study (10). Ot
CUUMETEXOVTIEG TIOU TIAnpoucav mavw amd 3 kputipla Bewpndnkav eunabeig, ekeivol Tou
mAnpouoav éva 1 duo kpunpla BewpnBnkav npo-sunabeic, evw 0ol dev MAnpoloav Kavéva
Kpltplo BewpnOnkav pn sumabeic. Mo ouyKekPLUEVA, yla TN Snuoupyia Tou Kpltnpiou tng
HEWWHEVNC TaxuTnTog Badiong, mpaypatonow|Onke Soklpuacio XpOVOUETPOUUEVNG TaXUTNTAC
Badiong amootacng tecodpwv HETPWV. H pewwpévn taxvtnta Badiong oplotnke wg To
XopNAOTEPO 20% TWV TLUWV TOU Selypatog, adou €yve tpooappoyn yia to ¢UAo Katl tnv Uog
TWV CUHHETEXOVTIWV. TO KPLTAPLO TNC amwAslag BAapouc opiotnke w¢ AMZI <18,5kg/m?. To
KpLtriplo NG e€ouBévwong afloAoynbnke e apvNTIKN ATAVINGCN OTNV EPWTNCN TNG MNPLATPLKAG
KAlpakag yia tnv KatabAwpn (GDS) «AloBdaveote yeudtog-n evépyela/duvaun;» (141, 142). H
CWHUATIK AOKNON TWV CUUUETEXOVIWV afloAoynBbnke xdpn oto epwinuoatoAdylo APAQ, to
omolo utoAoyileL TNV NUEPNOLO EVEPYELOKN SATAVN TWV CUUHETEXOVIWV Yl SpaoTnpLOTNTEG
OWHATIKAG doknong (143). H petwpévn owpatikn aoknon oplotnke wg to xaunAotepo 20% tng
EVEPYELAKNG SamAvng Tou SelylaToq Yo CWHATIKEG Spaotnplotnteg adoul €yVe MPOCAPUOYN
yla To $pUA0. H puikn 1oXUG TWV CUPUETEXOVTWY UETPAONKE PE TN XPRon SUVAUOUETPOU XELPOG
(novtého MG-4800, UK). Ol OUMUETEXOVTEG CUUMANPWOAV TPELG HETPAOELS HUIKNG LoXUOG Kal
oTnNV Mopouoa UEAETN XPNOLUOTIOLCOUE TO LUECO OPO TWV TPLWV TPOOTIABELWV. H peElwpEvN
HUTKNA LoXUG 0ploTnke w¢ To XaUNAOTEPO 20% TwV TIUWV Tou Selypatog, ava ¢ulo kat AME.

MNna apketol cuppetéxovieg (v=1331) dev unnpyav dtabéoipa Sedopéva yla To KpLTrpLo
NG MUIKAG LOYXUOG. Z€ QUTEC TIG TEPUTTWOELG N MUIKN LOXUC UTOAOYIOTNKE, XPNOLLOTIOLWVTOG
T(POPBAENTIKA HOVTEAQ LE TIPOYVWOTLKOUC Seiktec To PpUAO, TNV nAkia, to UPoc, To Bapog Kot
TNV TEPLUETPO TNC HEONC (TTAPAYOVTEG TTIOU £XOUV CUOXETLOBEL EpELVNTIKA PE TN HUIKN Suvapn)
Kal EKBaon TN HUTKA oxL. Mo va eAeyxBel n KATAAANAOGTNTO TOU TPOTIOTOLNUEVOU KPLTNPLOU TNG
HUIKNG aduvapliog, dnuloupynbnke akoun éva epyaleio tng eunadeLag, To onoio mep\aupave
TO TEOOEPO QMO TA MEVIE KpLTnpla tng (Hetwpévn taxutnta Badiong, e€oubévwon, anwAsla
BApoug Kal PELWHUEVN CWHATIKI) AOKNGON) KOL OTN CUVEXELO €YLVE EAEYXOC TNG CUMdwWVIAg Twv
600 opLOPWV WG TPoG To Babuod avayvwplong eunmabwv atopwy. Z0Pudwva Pe To SeUTEPO
0pPLOMO, UTIABN NTAV TA ATOUA TTIOU TTAnpoucayv SU0 N MEPLOCOTEPO KPLTNPLA, TIPO-EUTIAON 60a
TAnpoucav €va KpLtiplo Kol surmadr oca dev mAnpoucav KOvEVA KPLTHPLO TNG €UTIABDELOG.

IXETIKA ME TNV avayvwplon twv eumabwv, mpo-sumabwv kot pn eumoabwv atopwv, o
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ouvteheotng opodwviag Cohen’s Kappa €6eiée pia pétpla opodwvia Hetaf Twv SUO OPLOUWV
(k=0,643, p<0,001) kot yla autd €TAEXONKE OTIG OTATIOTIKEG OVAAUCELS va XpnolpomolnBel povo to

gpyaAsio PUe Ta MEVTE KpLTAPLAL.

4.3.2. To gpyoaleio afloAdynong tng euntadeiog FRAIL

H kAlpaka FRAIL dnuoupynBnke mpoodarta kat meplhappavel mévie kpunpla (20, 157).
JUYKeKpLUEVA afloAoyel TNV Umapén KOTIWOoNG, TNV CWHATIKI avtoxn, TNV kavotnta Badiong,
™V Unapén MpoPAnUATWY vysiag KoL TNV anwAegla Bapouc. ITnv mapovoa HeAETN, U0 amo ta
mévte kpltpla Stadopomotibnkav eAadpwg: yla To KPLTHPLO TNG KOTIwoNG BACLOTAKAUE OTNV
epwtnon «NwwBOete OTL £xete evépyela» amo tn Mpatpikn KAipoka KatabAupng (142) kat yo
To Kputnplo TG omwAelag Papoug, Poaoclotikape oto AMI TwWV OUMUHUETEXOVIWV (HE
AM2<18,5kg/m? va eival evOelKTIKOC suTABeLlac). Ol CUMUETEXOVTEG TIoU TAnpovoav Tpia A
neploootepa  Kpurnpla BewpnBnkav eumabeig, o6col mAnpouvcav €va n SUo Kplrpla
Bewpnbnkav mpo-cunmabeig, kot O0col Sev mMAnpoloav Kavéva Kpltnplo Bewpnbnkav pn

gunaBeig.

4.3.3. To gpyaleio afloAdynong tng euntadeiog Frailty Index

To epyaleio Frailty Index (22) amoteAel Baowkn pEBodo afloAdynong tng sumabelag
ocUUdwva Pe TNV oAU SLACTATN POCEYYLON, OTwG avadEpOnke kal oto Kedpalawo 1.2.5. MNa tn
Snuioupyia autol Tou epyaAeiou xpnowuomowBnkav Sebopéva ylia 61 SlodpopeTika
npoPARUaTa UYElOG OXETIKA HE TNV Tpitn nAwkia. Avapeca oe autd ta TpofAnuata
ocuunephappfavoviav mabnoelg, cuvépopa, cupmtwpota, evdeifelg SuoAettoupylag otnv
KaOnuePLVA AELTOUPYLKOTNTA TWV ATOUWY, CNUASLO VONTIKAG EKITTwonc, mpoBAnpata Stabeong
KOl AyXoug Kol BACEL AUTWV UTTOAOYIOTNKE Yyl ToV KABe ouppetéxovta to Babuod sundbelac.
MeyaAUtepn ouvoAwkny BaBuoloyia oto epyaleio Frailty Index umobeikvue peyaAutepou
BaBuol eumdbela, evw eumabn Bewpnbnkav oOca Atopa eixov ouvoAlkn PBabuoloyia

HeyaAUTEPN 1 ton tou 0,25.

4.3.4. To epyaleio afloAoynong tng euntabelag Tilburg Frailty Indicator

Xpnowomowionke to epyaleio Tilburg Frailty Indicator (28) eAadpwg Stadoponoinuévo anod
QUTO TOU OpxlKA €lxav mpoteivel oL dnuloupyol tou, kaBwg otn peAétn HELIAD bev
oUM\EXBNKav Sedopéva yia §Uo amod ta KpLTRpLa Tou oplopol. To epyaleio autd afloloyel To

BaBuo sunabelag AapBavovtag undoPn OAoUG TOUG TOUELG TNG KABNUEPLVAC AElToupylaG TWV
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avOpWIWV: TO CWHUATLKO, TOV KOWWWVIKO KOl TO PUXOAOYLKO TOMEQ. ZUYKEKPLUEVA, O CWHOTLKOG
TIAPAYOVTAC AELOAOYELTAL PLE EPWTNHOELS QUTO-0vVAPOPAC YL TN CWHATIKN UYELQ, TNV amMwAELa
Bdapoug, TV tkavotnta Badlong kat Loopporiag, tn Huikg aduvapia Kol To aiodnua Kémwaonc.
O YuxoAoylkog mapdyovtag mepAaUBAVEL EPWTACELG YLA TNV LKAVOTATA TNG UVAMNG KoL TNV
omnapén npoPAnuatwy Stabeong kat ayxoug. TEAOG 0 KOWWVIKOG Ttapayovtag agloAoysital e
EPWTNOELG yla TO aiobnua povalldg kat tnv UTapPEn KOWWVIKNAEG KOWWVIKOU UTIOOTNPLKTIKOU
nepBaAlovtog. Itnv mapouca PeAETN Sev xpnotpomolnkav dvo amod ta 15 kplripla tou
oplopHOU, éva amd TO OWHATIKO TOMEN Kol €val AmO TOV KOWWVLIKO: a) «AVTIUETWITIELG
MPOPBANUA oTNV KABNUEPLVOTNTA GOU AOYw XAUNANG HUUIKAC SUVONG TWV XEPLWV OOU;» Kal B)
EXELC TNV KAVOTNTA VA OVTIHETWNlel ta TmpoBAnuata mou mapouctalovial otnv
KaBnUepWOTNTA oou KOAQ;». To KpLtnplo tnN¢ Huikng aduvapiag Ba pmopolos va petpnBel
OVTLKELUEVIKA LE TN XPNON TOU SUVAUOUETPOU, OTIWG Kal 0ToV 0pLopd tn¢ Fried. Opwg auto Ba
AaAAale tnv eudoaon mou Sivel To epyaleio otnv UTOKELUEVIKN avTtiAnyn Tou atdpou, To omoio
anoteAeital HOvVo amo epwTnoeLg auTo-avadopdg. Etol e otdoxo va pnv aAAAEOUE TOV apXLKO
XOPOKTPO TOU £pwInUatoloyiou amodoaocicape va mapaAsiPoupe TO KPLTAPLO TNG MUIKAG
aduvapioag. Ol CUUHUETEXOVTIEG TIOU TIANPOUCAV TIEVIE N TIEPLOCOTEPA QMO TA KPLTAPLA TOU

Tilburg Frailty Indicator BewpnBnkav eumabeic.

4.3.5. To gpyaleio aflohoynong tng euntabesiog Groningen Frailty Index

Onwc kat to epyaldeio Tilburg Frailty Indicator, to Groningen Frailty Index agloAoyet 6Aoug
TOUC TOMEIC AElTOoupylOG EVOC OTOUOU: CWHOTIKOC, YVWOLOKOG, KOWWVIKOG Kot PUXOAOYLKOC
(158). NepthapPavel 15 gpwtnoelg avto-avadopds kat n cuvoAlk Babpoloyia kupaivetol
anod 0 €wg 15, pe uPnAotepo okop va UTOSELKVUEL Kol PLeyaAutepo Babud eumabelag. (30). Ot
OUMUETEXOVTEG EpWTABNKAV YLA TN AELTOUPYIKOTNTA TOUG O KAONUEPLVEG SpaOTNPLOTNTEG, VLo
TN CWHATLKN AELTOUPYLQ, TNV KOVOTNTO OPACNG KAl OKONG, TNV anwAegla Bapoug, tov aplBuod
dapudkwyv mou Aaufdvouv, tnv mapoucia MPOBANUATWY MVAUNG, TO alocBnua povallag,

BAlYNG 1 ayxoucg.
4.4, A€loAoynon Slatntikwy ouvnBelwy

H ektignon tng Swautnuikng mpooAnPng €ywve HEOW €VOG NUL-TIOOOTIKOTIOLNUEVOU
EPWTNUATOAOYLO KaTtavaAwong tpodipwv To omoio €xel avamtuxBel kal emikupwBel otov
eAMANVIKO TANBuopo (159). To epwtnuatoldoylo mepAapPavel cUVOAKA 76 epwtnoelg (69
EPWTNOELC YLOL TN CUXVOTNTA KATOVAAWGONG OAWV TwV Opadwv Tpodipwy [dnuntplaka, dppouta,
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Aaxavikd, kp€ag, Yapi, oOompla, aAkooAoUxa TOTA, YAUKA], KoL 7 €PWTNOELS ylo AAAEG
Slatpodikég ouvnBeleg [my. KAatavaAwon MPwWLVoU, oplOpOC YEUUATWY TIOU KATAVOAWVOVTOL
Héoa oe pia nuépa, xpnon ocupmAnpwudtwy dtatpodnc]. MNa kabe tpoduo, o eéetaldopevog
KANONKE Vol AmMOVTOEL TOCO CUXVA TO KATAVAAWOE MECA OTN SLAPKELD TOU TPONYOUEVOU
uAva, pe TuOaveég amavtioelg: moté/ omavia, 1-3 dopéc/unva, 1-2 ¢opéc/spdoundda, 3-6
dopéc/eBdopada, 1 dopda/nuépa, =2 dopég/nuépa. Ol CUUUETEXOVTIEC CUUTANPWOAV TO
EPWTNUATOAOYLO UE TN Ponbela ekmaldeupévou mpoowrikol n/kat pe tn Pornbela cuvodou,
oTav auTo ATav amnapaitnTto. Ol ATAVIACELC TWV CUUUETEXOVIWY UETOTPATINKAV OE TIOCOTNTEG
nuepnolag mMPOoANYNG TWV  OUYKEKPLHEVWY  Tpodiuwv  moAlamAaoctalovtog TV
npokaBoplopévn moocotnta TPodipwy pe tn dnAwbeioa cuxvotTnTa KATAVAAWGONG auTwv. Ma va
ylvel auTO, XPELAOTNKE va UTIOAOYLOTEL N OUXVOTNTA KOTAVAAWONG TwV Tpodluwv o€
dOpPEC/NUEPA. TUYKEKPLUEVO N KOTOYEYPOAUUEVN OUXVOTNTO HETATPATNKE 0t $opEg/ nuépa
akohouBwvtag TIg €€n¢ Tpomomolnoelg: n T 0 800nke otav n SnAwbeica ocuxvotnta
Katavalwong ntav «moté/omavia», n TR 0,07 606nke otav n SnAlwBeica ouyvotnta
katavalwong Atav «1-3 dopec/unva», n tuq 0,21 660nke otav n dnAwbeica cuyvotnta
Katavalwaong Atav «1-2 ¢popéc/eBdopadar, n tun 0,64 560nke 6tav n SnAwbeica cuyvotnta
Katavalwaong Atav «3-6 popég/eBdopadar», n tun 1 666nke otav n dnAwbeica cuyvotnta
katavalwong Ntav «1 ¢opad/nuépa» kat n TN 2 806nke otav n dnAwbeloca cuyvotnta
Katavalwaong Ntav «= 2 popéc/nuepar. TENoG Ye Baon tnv moootnta nuepnaotag rpocAndng
KaBe tpodipou, umoloylotnke n mMOCOTNTA NUEPHOLOG TIPOCANYNG TWV HOKPOBPEMTIKWY
ouoTatikwy. Ta Tpodua Tou cupmepAapBAavovtaol OTO EPWTNUATOAOYLO XWPLoTNKAV OF
OMAdEC TPODIHWY XOPAKTNPLOTIKEG TNG €AANVIKAC SlatpodrC. JUYKEKPLUEVA Ol OpASEG
Tpodiuwv mou dnuoupyndnkav ATtav ol €ENG: KPEAC Kal TMPoiovTa KPEATOC (KOKKLWVO KpEag,
afya, mouAepikd, Yapla), Snuntplakd (emeEepyacpuéva Kal Un emegepyoaocpéva SnUNTPLOKA,
ooTpLa), YOAQKTOKOUIKA Ttpolovta (xapunAo oe Autapd Kal TANPEC YOAO Kol YOAQKTOKOULKA
npoiovta), YAUKA, YAUKOVTIKA (UEAL, papueAada kat {axapn), dpouta (cupmepAapBavouevwy
TWV XUUWV), Enpol kapmol, Aaxavikd (WA Kot payelpepéva), EALEG, AAUUPA OVAKG, AAAAVTLKA
Kall aAKOAO, KadEC, ToAL Kot avauKTIKA.

Xpnowwomowwvtag ta Olatpodpikd Sebopéva amod TO  EPWTINUATOAOYLO  OUXVOTNTOG
KaTtavalwong Tpodipwy HETPABNKE €K TWV TPOTEPWY 0 BabBuog uloBETnong TG MECGOYELOKNAG
AlOLTOG TWV CUMPETEXOVIWV. ZUYKEKPLUEVQ, XpnoLlomol)oape To epyaleio Mediterranean Diet
Score (160), To omoio ekTud TN cuvelopopd 11 opddwyv tpodipwy (aKaTépyaota dSnUNTPLOKA,

dpolta, Aaxavika, oompla, AaoAado, Papla, TOATATEG, KPEAG KAl TPOIOVIA KPEATOG,
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TIOUAEPIKA, YOAOKTOMLKA TpoiovTa He MARpN Autapd, aAKoOA) 0to cUVOALKO TpoTuTo. lNa Kabe
opada tTpodipwv n omola amoTeAEl XOPAKINPLOTIKO TNG Meooyelokng Alattag, o Kabe
OUMMETEYXOVTAC TTaipVEL Eva BaBuod amod 1o 0 £wg 5 avaloya HE TN ocuxvoTNTA KATOVAAWONG TWV
TPodipwy NG ouykekpLUEvag opadag (0=moté kal 5=kabnuepva). EmutAéov yla kabe opada
tpodipwv mou dev ocuykataléyetal otn Meooyelakn Alata xpnoluomolnonke avtiotpodn
BaBuoAdynon (0=kabnuepivr kat 5=kaBOAou KATAVAAWGN TWV TPODIUWV TNG CUYKEKPLUEVAG
opadag). Q¢ mpog TtV Katavalwon aAkooA, Babuoloyia 5 avrtiotoloUce Ot nuepnola
Katavalwon Hkpotepn Twv 300ml aAkooA, BaBuoloyio 0 oe kaBoAou katavaAwon r o€
Katavalwon peyaAutepn twv 700ml kat Babuodoyia 4 €wg 1 o nuepnola katavaiwon 600-
700, 500-600, 400-500 kat 300-400ml avtiotolya. otn cuveéxela umtoAoyiletal To dBpoloua Twv
BaBuwv. H ocuvoAikn BaBuoAoyia tou epyaleiov Mediterranean Diet Score kupaivetat ano 0-
55: peyoAUtepn Babuoloyia umtodelkviel Kal peyaAltepo Babuo vioBétnong tng MeooyeLlakng
Atattac.

EKTOC amo ta mapandavw, LeEAETHONKe eMAEOV N TLOAVOTNTA TA ATOMA VO UTTOEKTLUOUV
NV ToootnNTa evépyelag Tou TpoocAapPfdavouv nuepnoiwc. MNa va afloloynBel av ot
OUUMETEXOVIEG TNG MEAETNCG UTOEKTLMOUV TN OUVOALK nuepnola mpoocAndn eVEPYELAg,
Xxpnotgormnotwoape tn HEBodo mou mpotdBnke amd tov Goldberg kal cuv. Kal UTTOAOYLOTNKE O
AGYoG TNG oUVOAKNG avadepopevng MpooAnyng evépyelag S1a to Baotkd MeTaBoAlkd pubuod
(Energy Intake/ Basal Metabolic Rate) (161). Otav o AGyoC auTOC NTAV ULKPOTEPOC TNC TLUNG
1,13 Bewpnbnke evOEIKTIKOG avadepopevng XapUnAng mpooAndng eVEPYELOG. ZNUELWVETAL OTL
yld TOV UTIOAOYLOMO Tou Pacikol HeTofoAkol pubBuol XPNOLUOTIOINCAUE TIG E€ELOWOELG

Schofield (162).

4.5. Itatlotikn Avaluon

ApPXLKOC OTOXOC TNG TopouoaC HEAETNG NTOV O UTIOAOYLOHOC TOU EMUTOAACUOU TNG
eundBelag xpnouomnolwvtag evte dladopetikd epyadeia afloAdynong tng o évav mAnbuouo
EAAAVWY aTOpWV Avw Twv 65 €Twv mou Staflovv autdvopa otV Kowotnta Kot n kataypadn
TOavwyV mopayovIwyv KIvEUVOU OXETIKWVY HE TNV epdAvion Tng eunabelag.

O emumoAaopog TNG eundbelag UTTOAOYLOTNKE OPXIKA OTO GUVOAO Tou Oelypatog Kol otn
OUVEXELX avad nAklakn opada (65-69, 70-74, 75-79, 80-84 kat 285 £tn). Na va StepeuvnBolv
TUXOV OladopEC WC TPOC Ta Snuoypadlkd Kal KALWVIKA XOPOKTNPLOTIKA avapeoa ot Suo
opadeg tou Oelypatrog (eumobeic oe oUYKPLON HE TOUC HN €UTOOEIC OUUUETEXOVTEC)
xpnotgornowBnke avaAuon Slakupavong yla TG ouvexelc petaPAntég (€tn ekmaibevong kat
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aplOpdg ouvvoonpwv MPoBANUATWY Lyelag), Kot X2 yla TG KATNYOPLIKEG HeTaBANTéG (puAo,
NALKLAKA OUASa, KOWVWVIKO-OLKOVOULKO eminedo, Stdyvwaon avolag kat Stayvwon katabAuwpng).
ErmutAéov o BaBuog cupdwviag Twv oplopwyv ¢ eumabelag aflodoynBnke Ue Tn Xprion tou
Seiktn Cohen’s k.

Me otoxo va OlepeuvnBel o poAo¢ mowkilwv Tapayoviwv KwvdUvou Ttng eumdBelag
xpnotwgornowBnkav PovtéAa AoyloTikAG TaAlvdpounong apxlkad pn OSopbwpéva Kal otn
OUVEXELX SLOpBWUEVA WE TTPOC CUYXUTIKOUG TIAPAYOVTEG. 2€ OAEG TIC AVAAUCELG N €KBaon Twv
avaAUoswv Atav n UTapén f oxL euntaBelac (OMwc LETPRONKE e OAOUC TOUG OPLOUOUG), OUWG
oL HeTaBAnTég ou xpnolpomolndnkav wg mpoyvwoTtikol Seikteg Sdiédepav avaloya pe Tov
EKACTOTE OPLOPO TNG €UMADOELOC. ZUYKEKPLUEVA Ylo KABe oplopod, xpnolomolionkav wg
TPOYVWOTIKOL SelkTEC HOVO TapAyovTeg KlvdUvou Tou Sev cupmeplAapfdavovtav ota KpLtrpLa
Tou KABe oplopov. Etol otav n eundBeila HeTpROnKe pe BAON TOV 0PLOUO TTOU MpOTELWVAY N Fried
Kal ouv., To VAo, N nAwkia, n ekmaidevon, o aAPBUOG CUVVOCHPWY KOTOOTACEWY, N dlayvwon
avolag, n Sdyvwon KatdbAupng, TO KOLWWVLKO-OLKOVOULKO €TinMedo Kal N OLKOYEVELAKN
KOTAOTOON XPNOLWomoltnkav w¢ MPOoyvVwoTLkol OeiKTeC. IXeTIKA HE tnv KAlpaka FRAIL, o
0plOPOC TWV OUVVOCNPOTATWVY OV XPNOLUOTIOONKE WG TIPOYVWOTIKOG Oeiktng, kKabwg
cuunepA\apBAvETOL OTA KPLTAPLA EUTTAOELOG TOU CUYKEKPLUEVOU opLlopoU. lNa tov idlo Adyo, n
Unapén ouvvoonpotNTwy, cupneplappavopévng tng dlayvwong avolag Kot katabAwpng dev
ouunepAfdOnkav ot avaAUoelg, Omou n suntdBela PetprnOnke pe to gpyaleio Frailty Index,
evw n Sldyvwon dvolag Kat n dtayvwon katdbAupng dev cuunepA\idOnkav otig avaAUoELG PE
ta epyaleia Tilburg Frailty Indicator kat Groningen Frailty Index. H eundBela xpnotpomnot6nke
oav Kotnyoptkr HetaPBAnt pe Svo TIHEG: sumabeic kal pn sumabeic. ETol yla Toug opLlopoug
¢ Fried kat ouv. kat ¢ kKAipakag FRAIL, ol omoiol k@vouv Slakplon avapeoa oe euTaBEic,
npo-euntaBeic kal sumabelg, ouumepA\ndOnkav oe pia opdda oL pun eumabei¢ kal oL Tpo-
eunaBeig, kKabBwg dev umnpxav onUAVTIKEG SladopEC avVAETA TOUC.

Itn ouvéxela OlepeuvnBOnke n oxéon NG eumaddelag pe tn Statpodr). Apxika, ot
OVOAUOELS ETUKEVIPWONKAV OE HOKPOOPETTIKA OUOTATIKA KOL OUYKEKPLUEVEC OUASEC
podipwy, evw yw tnv aflohoynon Tng eumabelag XPNOLUOTIONCAUE TN HovodlaoTatn
TIPOOEYYLON KOl OUYKEKPLUEVA TO €pyaleio Tou mpotddnke amod tnv Fried. XpnolpomotnOnke
ovAAuon AoYLOTIKAG TTAALVOPOUNONG UE TIPOYVWOTIKO Seiktn TNV KABe pia opada tpodipwy Kat
€kBaon tnv kataotaon eunabslag. OAeg oL opddeg tpodipwy ou avadépbnkav oto Kedpdiato
4.4. ypnowionolnOnkav ot avaAUoelg Kol HETpROnkav oe pepibeg/nuépa. e OAEC TIG

ovaAUoelg epappootnkav SUO HOVTEAQ: o) €vo TIPOCAPUOCHEVO yla TNV NAKIO Twv
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OUMMETEXOVTWY, TO GUAO TOUG, TNV eKmaibeuon TOUG Kol Twv aplOud tTwv GapuaKwy Tou
avédepav va Katavalwvouv Kal B) éva SeUTepo HOVTEAO ETUTAEOV MPOCAPLOCHUEVO Yl TN
OUVOALK) TpOoANUIN evépyelag. ITn OUVEXELA, yla TIC OMAdeC Tpodipwv Tou GAvnNKE va
oxetilovtal pe TNV eumabsla OT0 MANPWCG TIPOCOPUOCHUEVO HOVIEAO, TpAypOTOmOL)OnkKe
EMUTAEOV OVAAUCN HUE OTOXO TN UEAETN TNG OXEONC OVOUECO OTIC OUYKEKPUUEVEC OUASEC
TpodiuwV Kot KABe Eva amod ta TEVTE KpLtrpLla ou epAapavel To epyaleio tng Fried.

ErmutAéov mpaypotomol}Onke CUUMANPWHATIKY ovaAlucon HE otoxo tn dlepelivnon g
OX£0NG TWV OUAdWYV Tpodipwy HE TNV euMABeLa, OMwE auTr) afloAoyeltal e TOUC OPLOUOUC TNG
TOAUSLAOTATNG KOL TNG OALOTLKAC TIPOCEYYLONG. 2E€ QUTEC TIC CUUTTANPWHUATIKEG AVAAUOELS,
epapudotnkav POvtEAa AoyLoTIKAG TaAVOPOUNONG HE TPOYVWOTIKO Oeiktn tnv KABe pia
opada tpodipwy kat EkBacn tnv kataotaon eunadelag, cuudwva pe ta epyareia Frailty Index
kat Tilburg Frailty Indicator. e autriv Tnv nepintwon ol avalUoEeL ATOV TTPOCOPUOCUEVES yLa
™V NAKid TWV OCUPUETEXOVTWY, TO GUAO TOUG, TNV ekmaideuon TOoug, Twv aplBud Twv
dapudkwy ToU avébepav Vo KATAVOAWVOUV Kal TN oUVOALKH TpocAnyn evépyelag (MANPwG
TIPOCOPUOCHUEVO LOVTEAO).

TéAog, mpaypatonolidnkav ot avaAUoelg yla tn Slepelivnon tng ox€on TnG eumabelag
he tn Meooyelakn Alawta. MNa tnv afloAdynon tng eundBelag xpnollomnoltnke éva epyaieio
and tnv KABe mMpoofyylon tng eumdbelag (povodidotatn, TMOAUSLACTOTN KAl OALOTLKA).
EAéyEape av ol OHASEC TwV CUPHETEXOVTWY (eUTtaBeis Kal pn eumtabeic) Tng mapovoag HEAETNG
SlEdepav petal Toug we pog Snuoypadikd Kot KAVIKA XapoKTNPLOTIKA. EToL yla TG CUVEXELS
HETOPANTEG, O €Aeyxog vyl tnv Umapén Odlwadopwv E€ylve XPNOLUOTIOLWVTOC avAAuCh
SLaKUPAVONC, EVW YL TIG KATNYOPLKEC LETOPBANTEC XPNOLULOTIOLWVTAG TO X2.

ITn OUVEXELQ, LE OTOXO TN Slepelivnon TG oXEonG avapeoa oto Babuod ulobétnong tng
Meooyelakng Alattag koL Tou ouvépOpou NG eumabelag, xpnoldomolénkav HovtéAQ
Aoylotikng maAwvdpounong (Logistic Regression) pe mpoyvwotikd deiktn (predictor) to Babuod
uloB£TnoNng tng Meooyelakng Alattag kat pe €kBacn (outcome) tnv Umapén r oxL eunabeilog
(ave€aptnta and tov oplopo NG eUTtABELAC IOV XpnotpomolBnke). X avtiBeon Ue tnv mpwtn
HUEAETN Yyl TOV UTIOAOYLOMO TOU EMUTOAACHOU TNG €UMABELNG, OTIC aVOAUOELS yla TN
Slepelivnon tng oxéong tng eunabelog pe tn Statpodr), yia OAa ta gpyaleia afloAdynong tng
gunaBelag, N oUYKPLON EYLVE OVAUECO OTA ATOUA TIou Ttapouaialav eumdbela Kal eKelva Tou
Atav un euntadn. Etol, mapotL to epyaleio ¢ Fried kat ouv. Staxwpilel Ta dtopa o eumadn,
Tpo-gumadn Kot Un gumabn, oe OAEG TIG AVOAUOELS TNG TAPOVOAC UEAETNG OL TIPO-EUTIOELG

OUUMETEXOVTEG QTOKAELOTNKOV ATIO TIG OTOTIOTIKEG AVOAUOELS. AUTO €YLVE yla TNV KOAUTEPN
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OUYKPLON TWV QTMOTEAECUATWY METAEL Twv SladopeTikwy epyaleiwv agloAoynong ng
gunaBelag, KabBwc Ta umolouta epyaAeia TNG MOAUSLACTATNG KOL OALOTIKAC TIPOCEYYLONG Oev
Slakpivouv to otddlo tng mpo-sunabelag. EmutAéov yua ta epyaleia Frailty Index kat Tilburg
Frailty Indicator, xpnowuomnow0nke cav Seiktng eUNABELOG O CUVOALKOG apLBUOC KpLTNPLwy Tou
TANPOUCAV Ol CUUUETEXOVTEG. € OUTH TNV MePIMTWon €PpOopPUOCTNKOV HOVIEAN YPOAUULKNAG
naAwdpounong (Linear Regression) pe mpoyvwotiko Oeiktn to Babud uwobétnong ng
Meooyelakng Awatpodng kat pe €kBacn To GUVOAIKO okop otnv KAlpoaka afloAdynong tng
guntdBeloc. O Babuog vlobétnong tng Meooyelakn AlaLtog XpnoLWomo)BnKke ota mapanavw
HOVTEAQ WG KOTNYopLkn peTaBAntn (ouykpivovtag ta dtopa pe xapnAo Babud uvlobétnong ue
TOUG OUMMETEXOVTEG TtoU Tapoucialav HETPLo Kot uPpnAd Babud uoBEtnong tng Meooyelakn
Alattog).

Ta apyxwka pn Stopbwpéva poviéda, akolouBnoav Slopbwpéva wg MPOC MOPAYOVIEG
OXETIKOUG TO0O He tn Slatpodr, 600 KAl HE TNV aAvATTUEn €UTAOELOG. ZUYKEKPLUEVA, OTLG
avaAUOoELC TTOU XpnolpomolBnke to epyaleio tng Fried, ta poviéAa moaAwdpounong nrav
TMPOoapUOCoPEVA Yyl TBav emidpacn Tou ¢uUAou, TNG nAKiag, TNG ekmaideuong, Twv
OUVVOONPWV KOTOOTAOEWY, TOU aplOuol ¢apuakwy, TG Umapéng avolag Kot tng Umapéng
ONUAVTIKWY KATOUOAUTTIKWY CUUMTWUATWY. EmutAéov, otav xpnowdomolbnke to epyaAeio
Frailty Index, ta povtéla SopBwbnkav w¢ mpog¢ to ¢UAo, TNV nAlkia Kot tnv ekmaibeuon,
KaOwG O£ QUTO TOV OPLOKO N UTAPEN YVWOLOKNG EKMTwong, Statapaywyv Slabeong, cuvvoonpwv
KOTOOTAOEWV KOL KAT EMEKTOON KOL N XPNON POPUAKEUTIKWY OKEUACUATWY QTOTEAOUV
Kplttpla BAcel Twv omoiwv unoAoyiletal To cUVEPOUO TG eumabelag. MNa toug idloug Adyoug,
otav xpnowomownke to epyaleio Tilburg Frailty Indicator, ta mpocappOCUEVA HOVTEAQ
naAwdpopnong meplhdpPavav T petaPAntéc  dUAo, nAwia, ekmaidbeuon, aplOuo
ouVVOONPOTATWY Kol aplBud dapudkwy. Ze OAeC TG avaAUOELG, N NAKia KoL n ekmaidevon
Xpnotgornownkav ocav Katnyopkee HetofAntég. ESkOTtepa, n nAwkia ywplotnke oe 5
katnyopieg: 65-69, 70-74, 75-79, 80-84 kaL 285 etwv kalL ta €tn eknaibevong oe 6VO
KOTNYOPLEG: OUMUETEXOVIEG TIOU ElYOV OCUUMANPWOEL UEXPL 6 €tn ekmaidevong Kol
OUMUETEXOVTEG TIOU £lXaV OAOKANPWOEL TOUAQXLOTOV 7 £TN.

'OAEC OL OTOTIOTIKEG AVAAUCELC EyLVAV LE TNV XPHON TOU TPOoYPAUHaTOo¢ STATA. ITOTIOTIKA

ONUAVTLKEG TIUEC KaBopiotnkav oe eninedo p<0.05.
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KEDAAAIO 5: ATOTEAEZMATA

5.1. MeAétn 1: Kataypadr enutodacpol sunmdBbelag Kal mapayoviwy Kivduvou

Amo ta 1943 dtopa TOU GUVOALKA cuppeteiyav otn peAétn HELIAD, 76 dtoua Sev eiyav
oAokAnpwpéva bebopéva wg mpo¢ tnv afloAdynon tn¢ eunmdbelag. To TeAkO Selyupa
amoteAoutav amo 1867 Atopa, €k Twv omoiwv 1095 Atav yuvaikec. Ol CUMPETEXOVIEG NTAV
NAKIag 65 £€wg 99 etwv pe pHEoco Opo nAtkiag ta 73,55,4 £tn. O aplOuoC TwV ATOUWV TIoU
kpiBnkav sumabeic SLEdepe avaloya pe Tov TPOMO afloAdynong TnG eunabelag. To UKPOTEPO
TIOCOOTO ETMUMOAACUOU TNG EUTIABELG evioTioTnKe pe TNV KAlpoka FRAIL (1,5%, v=28) kal to
pueyaAutepo pe to gpyaleio GFI (30,2%, v=564). Otav n sumabela petpnOnke Baocsl Tou
oplopol tnNG Fried o emutoAacpog tng esumabelag Bpébnke oto 4,1% (v=76), evw otav
HeTpnOnke pe to Fl kat to TFl, To m0c00To TwV AToUwWV Pe euTtdbela avePnke oto 19,7% (v=368)
Kat 24,5% (v=458) avtiotolya.

O BaBuog aAAnAosmikAAUPNG TwV TIEVTE OPLOUWYV TNG EUTIAOELAC WC TIPOG TOV aPLOUO TwV
QTOMWV TIOU avayvwpiotnkav wg eumabeig paivetal oto mapakdtw Sidypappa Venn (ZxAua
5.1.1.). O peyoAUtepog Babuog cupdwviag Bpédnke avapeca oe SU0 OPLOPOUE TNG OALOTIKNG
npooéyylong, tov TFI kat tov GFI (Cohen’s Kappa=0,52), cUpudwva pe toug omnoioug to 80,2%
TWV CUUHETEXOVTWY Katnyoplomotnkav otnv idla katnyopla.

2toug Mivakeg 5.1.1 kat 5.1.2 mapouctalovtat ta Snuoypadikd Kol KAVIKA XOpaKTNPLOTIKA
TWV eumaBwv Kal Twv pn gumabwv oTtOpwVY, OVAAOyo HE TOV OPWOUO TNG euTABbelac.
AveEQPTHTOU OPLOUOU, TTOPATNPHOOUE OTL Ol EUTIAOEIG CUMMETEXOVTEC HTAV TILO TILBAVO va lval
yuvaikeg, elyav peyaAltepn nAwkia, Awyotepa €tn ekmaibeuong kol elxov TEeEPLOCOTEPES
TOavoTNTEG va €XOUV XOUNAO KOLVWVIKO-OLKOVOULKO E€minmedo, va €lval avumavipol Kot va

£€xouv eudaviost avola n KaTaBALp .

74



.W— >C._.£ Lm_.C__C—CC JUOL oW &C C.FC L\—M¢C.F:u JW >C.v—:.._.C\—CPC>>\C>C aon Lu._krc\(.uw._..&:__:t
10 P10 "GT=x8pu| Ajresq usbuluoio 7 uomuieg psl4 ‘9fedS TIvdd (0T ‘TG=uonmuiasg pau4 % Joyeolpul Ayreld
BangiL ‘xepuy Ayresq usbuiuols (6 ‘@gT=xapu| Aires % Jorealpul Ayjres4 BungjiL ‘xepuy Ayreq usbuluols (8 ‘gg=xapul Ajreiq
79 Jojeaipu| Ayjresd BingiL ‘91eds 114 (2 ‘yT=xapu] Ajreld %® uoniuyaq patid “11vHd (9 ‘'9T=91edS 1y % uonuiaqg paid
(G ‘TG=uomuiaq paui4 % xapuj Ayjreiq usbuluols (¥ ‘9ze=xepu| Aijrei4 usbuluols % Jojedipul Ayres4 BingiL (€ ‘vzz=1ored1pu|
Aredd Bungpil 7 xapul Agreid (g ‘sz=xapul Ajield 72 9[eas TIvdd (T :Osxworlyy S s aoiluoidwatoan 5Soug A®riorn
Aogoraz Sorigidy “xepu| Ajreld usbuiuolo 1w sojedlpul Ajredd Bingpil ‘xspul Ajiei4  “1vdd oxwory ‘pariq Sl 013y0ids)
AOMO1J0 31431 A®L 1300 A®M1A0X3231IIA0 A®gOLA3 A®L SWwhayomusoylyyo Sl Lowosnsun uusp oviodioy 116 orilXz

9/=03144
FO5S=142

PT=SNOILINKI0
v

gCt=l4l BZ=TIv44

%,

g9e=14

75



Mivakoag 5.1.1. Anuoypa@ika Kot KALVIKA XopaKkTtnpLoTIKA Tou mANSUoUOoU TnG UEAETNC avdAoya UE TNV KATAOTAON UNTATELNG, OMWC QUTH UETPHUNKE UE
EPYOAELQ TTOU AVIKOUV 0TI QALVOTUTILKI) TIPOCEYYLON

Epyaleio tng Fried kat cuv. KAtpaka FRAIL
JUvolo Mn eunaBeic & mpo-eunabei¢  EumaBeic p-value  Mn eunabei¢ & mpo- EumaBeig p-value
Selypatog (v=1791) (v=76) eunaBeig (v=1772) (v=28)

@UAo, % yuvaikeg 58,7 58,3 65,8 0,197 58,3 82,1 0,011
HAwia (M.O., T.A.) 73,015,2 73,345,2 79,716,3 <0,001 73,445,3 79,3%7,3 <0,001
HAwlakn Opada <0,001 <0,001

%65-69 26,2 27,1 5,3 26,5 7,1

%70-74 33,8 34,7 11,8 34,7 10,7

%75-79 25,7 25,3 32,9 25,2 35,7

%80-84 10,8 10,1 26,3 10,3 32,1

%85+ 3,6 2,7 23,7 3,3 14,3
Ekmoudeutiko eninedo <0,001 0,002

%0-6 £t 61,1 60,3 80,3 60,9 89,3

% 27 €tn 38,9 39,7 19,7 39,1 10,7
AplBuocg ouvvoonpotitwv  2,1+1,5 2,1+1,5 2,3%1,5 0,406 2,1+1,5 3,4+2,2 <0,001
(M.O., T.A)
Aldyvwon avolag % 5,0 4,1 23,7 <0,001 4,6 28,6 <0,001
Aldyvwon katabAwpng % 21,6 20,5 47,4 <0,001 21,7 67,9 <0,001
KolwVLKO-0LKOVOLKO 46,4 45,9 59,2 0,023 44,1 64,3 0,033
eninedo, % YoaunAo
Olkoyevelakn Kkatdotoon, % 74,3 75,1 57,3 <0,001 75,1 60,7 0,081

£yyapotl




Mivakacg 5.1.2. Anuoypa@ika ko KAVIKG YopaKkTnPLoTIKA Tou MTANJUOUOU TNG UEAETNC avaAoya LUE TNV KATAOTAON EUNATELNC, OTTWG QUTN UETPHONKE UE

Epyalsia mou avikouv otnV MoAudLAOTATH KAl OALOTLKN TTPOCEYYLoN

Frailty Index Tilburg Frailty Indicator Groningen Frailty Index
Mn eunaBei¢  EumaBei¢  p-value  Mn eunaBsig EunaBeig p-value  MneunabBeic Eumabei¢ p-value
(v=1499) (v=368) (v=1335) (v=458) (v=1184) (v=564)
@uAo, % yuvaikeg 57,2 64,7 0,005 55,2 68,8 <0,001 55,2 66,3 <0,001
HAwia (M.O., T.A.) 73,0%5,2 75,6%5,8 <0,001 72,6%4,9 75,9+6,0 <0,001 72,845,0 74,7+5,8 <0,001
HAwakn Opada <0,001 <0,001 <0,001
%65-69 28,8 15,5 29,7 15,7 29,2 20,7
%70-74 35,2 28,0 37,3 25,8 36,6 30,3
%75-79 23,9 32,9 24,0 29,9 23,8 28,9
%80-84 9,4 16,3 7,4 19,9 8,8 13,7
%85+ 2,7 7,3 1,6 8,7 1,6 6,4
Exmaudeutiko eminmedo <0,001 <0,001 <0,001
% 0-6 €N 58,8 70,7 56,5 75,7 57,4 68,6
% 27 €1n 41,2 29,3 43,5 24,3 42,6 31,4
AplBuOC ouv-voonpOoTATWVY 1,9+1,3 3,3+1,7 <0,001 2,0t1,4 2,5+1,6 <0,001 1,9+1,4 2,611,6 <0,001
(M.O., T.A)
Aldyvwon avolag % 2,1 17,7 <0,001 1,6 14,4 <0,001 1,7 10,5 <0,001
Aldyvwon katabAwpng % 15,3 47,3 <0,001 15,4 43,2 <0,001 10,3 48,6 <0,001
KolvwVLKo-0lKOVOULKO 42,5 62,5 <0,001 37,5 64,2 <0,001 37,6 57,1 <0,001
eninedo, % YoaunAo
Olkoyevelakn kataotaoh, % 77,5 60,8 <0,001 80,5 58,8 <0,001 79,7 65,1 <0,001

£yyapot
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Avadopikd pe Ta SnUoypadka Kal KAVIKA XOPAKTNPLOTIKA TIOU €EETAOTNKAV WG TIPOG TN
OX£0N TOUC HUE TO OUVOPOUO TNG €UMABELOG, QPXIKA TopATNPEABONKE oNUAVTK avénon Ttou
emutoAacpol TG eumadbelag pe tnv avénon tN¢ nAkkiag (ZxApo 5.1.2). ZuyKekpluéva,
ave€AapTNTA Ao TOV OPLOUO TNG EUTIABELOC TTOU Xpnaolpomoln0nke, pavnke OTL 0 OXEON UE TA
atopa nAwioGg 65-69, Ol CUHUETEXOVIEC TIOU OVAKOV OTNV nAWKlakn opada 75-79 f kol oe
HEYOAUTEPN, €lXaV OTATIOTIKA ONUOVTIKA TEPLOCOTEPEC TOAVOTNTEG va €lval Kal gumabeic
(Mivakag 5.1.3 & 5.1.4). H peyaAUtepn enidpacn TnG nAKiog mapatnprnBnKe e TOV OPLOUO TNG
Fried, 6mou og ox€on L€ TOUG CUHUETEXOVTEC TNG HLKPOTEPNG NALKLAKNC opadag (65-69 eTwv), ot
OUMMETEXOVTEG OTNV NALKLAKN opada Twv 80-84 €Twv Kal 0TV NALKLOKH opada Twv avw Twv 85
€TWV Tmapouciacav 13 kot oxeddv 45 opég peyaAltepn mbavotnta gpdaviong Ttou
ouvSpopoU NG euntabelag avtiotolya.

IxAua 5.1.2: O emumoAoopog tng eumadbelag ava nALKLAKG opada Kol ovd OpLopO TNG

euTtadeLac.

70,0 65,6 65,5

60,0
=
(=}
3 50,0 a7,
[+T1]
g 20,3 42,3 B 65-69
5 40,0 36, 70-74
£ 29, 30, m75-79
£ 30,0 26,9 75 P
S : : m 80-84
S 19
c ’ W =385

20,0 =
%E ; 16, 15,4
g 10, 11,7

10,0 5’2I PELEN | o =

2,2
0,814 0,40,5°" I
el N |
0,0
FRIED FRAIL FI TFI GFI

O kabeT0¢ AEOVOG OVTUTPOCHOTEDEL TOV EMTOAACUO TNG EVTABELNG Yoo KABE MAKloKkn opddo kot kdBe opopd tng

gundfelog mov anekoviCetan oto opdvrio a&ova (Fried Definition, FRAIL: FRAIL Scale, FI: Frailty Index, TFI:

Tilburg Frailty Indicator and GFI: Groningen Frailty Index).
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H exmaideuon oXeTiotnKe pe To oUVOPOUO TNG eUTABELAG, OTwG autr afloAoynbnke pe
TOUC TIEPLOCOTEPOUG OPLOMOUC. e OUYKPLON HE Ta ATOMA HE Alyotepa €tn ekmaibsuong, ol
CUMMETEXOVTEG TTOU SAAWOAV TTAVW amod enTd £€Tn enionung eknaidbevong eixav 55%, 73%, 25%
Kat 42% Awyotepeg mBavotnteg va mopouctalouv gundbela, OMwG autrh oploTnKe WE TOV
0pLOMO NG Fried, tnv kAlpaka FRAIL, to Fl kat to TFl. EmutAéov, av KoL Ta ATOMA TIOU €ixav
TOUAdLlOTOV enmtd €tn ekmaibevong eixav 18% Alyotepeg miBavotnteg va eival eunmabeig,
ocUudwva pe t pétpnon GFl, aut n cuoxEtion dev ATAV OTATIOTIKA ONUOVTLKN.

Mia onuavtik cuoXETLon avapeoo oto GpUAO Kal TNV euntabela mapatnpndnke ya Suo
0pLOMOUC TNG OALOTIKAG KatewBuvong, tov TFl kat tov GFl. ZUpdwva Pe autoug, oL YUVALIKEG
elyav 1,48 kat 1,43 ¢dopég nmeploootepeg mBavotnteg va eival sumabeic. Avadoplkd Le Tov
0plOUd TWV OCUVVOONPWV KOTOOTACEWYV, TOU KOLWVIKO-OLKOVOULKOU EMUMESOU KalL TNV
OLKOYEVELOKI KOTAOTOON TWV CUUUETEXOVIWY, eidape SladopEG avaloya e TOV OpLOUO TNG
geunaBelag mou xpnotpornolBnke. Mo CUYKEKPLUEVA QUTOL OL TTAPAYOVTEC CUCXETIOTNKAV HE
v eundBela povo oOtav aut) afloAoynbnke HME TOUC OPLOPOUG TIOU QVAKOUV OThV
noAudLaotatn mPooiyyLon.

H Stdyvwon katdabAwpng rn/kat avoiag (twv omoiwv n afloAdynon avodEpetal oto
KebdAawo 4.1. kat 4.2. avtiotolxa) ocupneplA\ndbnke wg mopdyovtoag kKwduvou yla Tnv
EUTIAOELD, LOVO OTIC TIEPUTTWOELG TIOU AUTH METPAONKE e Tov oplopd tng Fried kal pe tnv
kKAlpaka Frail. Amd autég T avalloelg ¢avnke OTL N umapyouoa Sldyvwaon avolag avénoe
KOTA TPELS POPEC TIC TIOAVOTNTES eUTIABDELAC (OTIWG HUETPRONKE KoL He Toug SUO OPLOPOUG), EVW
n dayvwon katdbAupng cuoxetiodbnke pe 3,7 kal 6,9 meplocdtepeg mBavoTNTEG euMAbeLag,
onwg auty afloAoynbnke pe tov oplopo NG Fried kat pe tnv KAipaka FRAIL avtiotoua

(Mivakag 5.1.3 & 5.1.4).
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Mivakag 5.1.3. AntoteAéouata twv un StopSwuevwy avalvucewv AoyLotikrc maAtvdpounaonc yla tn SLEpEUVNON TNG CUCXETLONC UETAED SNUOYPAPLKWY, KALVIKWY
XOPOKTNPLOTIKWVY Kot TN¢ euntadetac (ue Baon touc 5 Stapopetikouc opLououc).

Fried Definition FRAIL Scale Frailty Index Tilburg Frailty Indicator Groningen Frailty Indicator
OR p-value OR p-value OR p-value OR p-value OR p-value
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)
®UAo (yuvaikeg 1,37 0.199 3.29 0.016 1.37 0.009 1.79 <0.001 1.60 <0.001
EvavTL avspwv) (0,85-2,23) (1.25-8.70) (1.08-1.74) (1.43-2.24) (1.30-1.97)
HAwLakn opada <0,001* <0,001* <0,001* <0,001* <0,001*
65-69 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)
70-74 1,75 0,352 1,12 0,880 1,74 0,027 1,30 0,103 1,17 0,268
(0,54-5,73) (0,19-6,90) (1,04-2,09) (0,95-1,80) (0,89-1,54)
75-79 6,68 <0,001 5,26 0,033 2,56 <0,001 2,36 <0,001 1,71 <0,001
(2,30-19,33) (1,15-24,13) (1,82-3,61) (1,71-3,25) (1,29-2,27)
80-84 13,40 <0,001 11,62 0,002 3,23 <0,001 5,07 <0,001 2,19 <0,001
(4,52-39,73) (2,49-54,30) (2,14-4,86) (3,47-7,41) (1,53-3,14)
285 44,54 <0,001 15,93 0,002 5,12 <0,001 10,50 <0,001 5,60 <0,001
(14,50- (2,86-88,87) (2,92-8,96) (5,85-18,85) (3,09-10,15)
136,86)
ExnaiSeuon (unAA 0,37 <0,001 0,18 0,006 0,59 <0,001 0,42 <0,001 0,62 <0,001
EvavtL YOunAng) (0,21-0,66) (0,06-0,62) (0,46-0,76) (0,33-0,53) (0,50-0,76)
AplOu6G ouv- 1,07 0,406 1,24 <0,001 1,37 <0,001
voonpwv (0,92-1,24) (1,15-1,33) (1,28-1,47)
TPoBANUATWY
Atdyvwon 3,48 <0,001 7,61 <0,001
KATAOAYNG (2,19-5,54) (3,41-16,95)
Aldyvwon avolag 7,19 <0,001 8,31 <0,001
(4,02-12,84) (3,55-19,43)
Kowwviko- 0,58 0,024 0,44 0,038 0,44 <0,001 0,34 <0,001 0,45 <0,001
OLKOVOULKO eminedo (0,37-0,93) (0,20-0,96) (0,35-0,56) (0,27-0,42) (0,37-0,56)
(uPnAO évavtl
XapnAou)
OlkoyeveloKn 0,43 <0,001 0,51 0,086 0,497 <0,001 0,34 <0,001 0,47 <0,001
Kataotoon (0,27-0,69) (0,24-1,10) (0,39-0,64) (0,28-0,44) (0,38-0,59)
(mavtpepévol Evavtl
avUTavIpWV)
*P for Trend
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Mivakag 5.1.4. AnoteAéouata twv StopBwuevwy avaluoewv AoyLoTiknc naAtvdpounonc yia th SLEPEUVNGN TNEC CUCXETLONG UETAEU SNUOYP APLKWVY, KALVIKWV
XOPOAKTNPLOTIKWVY Kot Tn¢ euntadetac (ue Baon touc 5 Stapopetikouc opLououc).

Fried Definition FRAIL Scale Frailty Index Tilburg Frailty Indicator Groningen Frailty Indicator
OR p-value OR p-value OR p-value OR p-value OR p-value
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)
@ulo (yuvaikeg 1,11 0,728 2,62 0,074 1,27 0,104 1,49 0,004 1,43 0,004
EvavtL avopwy) (0,620-1,99) (0,91-7,54) (0,95-1,68) (1,13-1,95) (1,12-1,83)
HAwLakn opada <0,001* <0,001* <0,001* <0,001* <0,001*
65-69 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)
70-74 1,48 0,530 1,19 0,849 1,43 0,058 1,04 0,830 0,94 0,666
(0,44-5,02) (0,19-7,33) (0,99-2,08) (0,74-1,46) (0,70-1,24)
75-79 6,22 0,001 5,04 0,044 2,55 <0,001 2,00 <0,001 1,43 0,023
(2,08-18,55) (1,05-24,28) (1,76-3,71) (1,42-2,82) (1,05-1,94)
80-84 11,97 <0,001 11,39 0,004 3,01 <0,001 3,98 <0,001 1,74 0,006
(3,79-37,82) (2,22-58,35) (1,92-4,72) (2,63-6,03) (1,18-2,58)
285 44,52 <0,001 15,39 0,004 4,03 <0,001 7,45 <0,001 4,34 <0,001
(13,31-148,91) (2,37-99,82) (2,19-7,41) (3,99-13,91) (2,32-8,12)
Exnaideuon 0,45 0,015 0,27 0,040 0,76 0,045 0,58 <0,001 0,82 0,095
(ubnAA évavt (0,24-0,85) (0,08-0,94) (0,57-0,99) (0,45-0,76) (0,65-1,04)
XOUNARG)
AplOu6G ouv- 0,98 0,806 1,23 <0,001 1,38 <0,001
voonpwv (0,83-1,16) (1,13 -1,32) (1,28-1,48)
TPoBANUATWY
Aldyvwon 3,76 <0,001 6,96 <0,001
KATAOAYNG (2,20-6,42) (2,96-16,35)
Aldyvwon avolag 3,19 0,001 3,57 0,009
(1,65-6,20) (1,38-9,24)
Kowwviko- 1,55 0,127 1,202 0,689 0,72 0,017 0,60 <0,001 0,64 <0,001
OLKOVOULKO (0,88-2,73) (0,487-2,966) (0,55-0,94) (0,46-0,77) (0,51-0,81)
eninedo (vPnAo
£vavtL Youniou)
OlkoyeveloKn 0,69 0,226 1,25 0,636 0,69 0,015 0,55 <0,001 0,71 0,010
Kataotoon (0,39-1,25) (0,50-3,11) (0,52-0,93) (0,41-0,72) (0,54-0,92)
(mavtpepévol
Evavtl
avUTavIpWV)
*P for Trend
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5.2. MeA£tn 2: Alepelvnon tng oXEong Twv SLATPodLKWY TTOPAYOVIWY LE TNV euTABeLa

OL apxlKEG avaluoelg adopoloav Ta Atopa mou afloAoyndnkav wg eumadr) Kol pun
gunaBn ovppwva pe to epyaleio tng Fried kat ouv. To PeyaAUTEPO TOCOOTO TOU SelyHATOG
Atav yuvaikeg (58%) kol 0 LEGOG OpOG NALKIOG TWV CUMUETEXOVIWY ATav ta 72.6 €tn (T.A.= 5.2
€tn). Ze olyKpLON HE TOUG UN eumaBelg, ol eunmabeic CUUUETEXOVTIEG NTAV UEYAAUTEPOL, UE
Alyotepa €tn eknaibevong, avédepav peyalltepn xprion GapUakwy, KATAVAAWVAV UKPOTEPN
noootNTa PPoUTWV, XUHWY, ENPWV KOPTWY, AQXAVIKWY, TUPLOU Kal aAKOOA Kal peyoAUTEPN
moooTNTA YAAATOG Kot ylaouptioL (Mivakag 5.2.1).

IXETIKA LE TA LOLKPOOPEMTIKA CUOTOTIKA LEAETHONKE 0 POAOC TNC IPOCANYPNC EVEPYELOC
KOl TTPWTEIVWY, TIou Onwg avadepdnke oto Kepahato 2.1 £€xouv cuoXeTIOOEL pe TNV guTtabeLa.
21O HOVTEAO TIOU ATOV TIPOCAPUOCUEVO yia nAtkia, ¢pUAo, ekmaibeuon kot aplOud Gapudkwy,
Ta amoteAéopata TG Aoylotikng maAwvdpounong €dslav OtL n peyaAltepn MPOoAnyn
EVEPYELOG OUVOEDBNKE e UKpOTEPN TIBavOTNTa epdaviong euntabelag (OR=0,99, p=0,015), evw
bev mapatnpnBnNKe OTATIOTIKA CNUAVTLKA OXE0N QVAUECO OTNV TOCOTNTA TWV TPWTEIVWV TNG
Slattag kat Tnv eumadeta (Mivakag 5.2.2.). IXETKA He TNV MPOoAnPn evépyelag, eAEyxOnKe n
OXEON AVAUECQ O€ QUTH KOL T ETIUEPOUG KPLTAPLA TNG EUTIABELOG Kal Tapatnpnbnke OTL n
HEYOAUTEPN TPOoANYN evEPyelag OUVOEBNKE HE UIKPOTEPN EUPAVION TWV KPLTNPLWV TNG
komwong (OR=0,99, p=0,016), TnG xaunAng cwpatikig dpaoctnpiotntag (OR=0,99, p=0,002) kat
¢ aduvauiag (OR=0,99, p=0,050).
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Mivakag 5.2.1. Asdouéva yia tnv katavadwaon opadwv tpo@iuwy, SnUoypa@Lkd Kot KALVIKA XAPAKTNPLOTIKA TWV CUUUETEXOVTWY OTH

UEAETN, ava kataotaon eunadelog

EuntaBsig Mn suntaBseig Z0volo p-value
(N=76) (N=878) Selyparog
(N=954)

®UMo, %yuvaikeg 57,3 65,8 58,0 0,150
HAwia (étn) 79,7+6,3 72,0%4,6 72,615,2 <0,001
Exmaibevon (€tn) 5,4+4,6 8,514,8 8,2+4,8 <0,001
AplBUOC papUAKwY 4,4+2,4 3,4+2,3 3,5+2,4 0,001
JUVOALKH TtpOcAnPn evépyelog 1850,8+433,0 1941,2+461,3 1934,2+459,6 0,117
Kp£ag kal mpoidvta kpéatog, pepideg/nuépa 1,9+0,8 2,0+0,9 2,0+0,9 0,861

Kokkwvo kpéag, pepideg/nuépa 0,8+0,5 0,8%0,5 0,8%0,5 0,937

MouAepika, pepldeg/nuépa 0,310,2 0,410,3 0,4+0,3 0,310

Auyad, pepidec/nuépa 0,2+0,3 0,2+0,2 0,2+0,2 0,119

Wapla, pepidsg/nuépa 0,51+0,4 0,55+0,4 0,510,4 0,375
Anuntploka (emeepyaopéva Kal pn enetepyoaocpéva, oomnpla), 4,8+2,0 5,1+2,0 5,0+2,0 0,309
Hepidec/nuépa

Enefepyaopéva Snuntplokd, pepideg/nuépa 3,7+2,1 3,612,0 3,7+2,0 0,939

Mn ene€epyacuéva/domnpla, pepidsg/nuépa 0,7+1,3 0,9+1,4 0,9+1,4 0,195
FoAOtKTOKOULKG TtpoidvTa, pepibeg/nuépa 1,8+1,0 1,8+0,9 10,8+0,9 0,862

FaAa Kal yraoUptL (MARPEC KAl XOUNAWY AUTOpWY), 0,9+0,7 0,7+0,6 0,7+0,6 0,008

Hepidec/nuépa

Tuptl (mMAApeg kot xapnAwv Autapwy), pepidsg/nuépa 0,9+0,7 1,0£0,7 1,0£0,7 0,035
AAKOOA, ypoppdpLa/nuépa 0,2+0,4 0,4+0,7 0,4+0,7 0,025
FUKavTika, pepideg/nuépa 1,2+0,8 1,1+0,8 1,1+0,8 0,318
MMuka, pepideg/nuépa 0,4+0,4 0,4+0,5 0,4+0,5 0,730
OpouUta (oupnep\apBavouévwy Xupwy), pepideg/nuépa 2,214 2,6%1,5 2,5%1,5 0,016
OpouUta (cupnephapBavouévwy Xupuwy) kat Enpol kaprol, 2,311,4 2,8%1,6 2,7+1,6 0,007
Hepidec/nuepa
Opouta, pepideg/nuépa 2,2+1,4 2,6+1,5 2,611,5 0,016
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Mivakag 5.2.1. Asdouéva yia tnv katavadwaon opadwv tpo@iuwy, SnUoypa@Lkd Kot KALVIKA XAPAKTNPLOTIKA TWV CUUUETEXOVTWY OTH

UEAETN, ava kataotaon eunadelog

EuntaBsig Mn suntaBseig Z0volo p-value
(N=76) (N=878) Selyparog
(N=954)

Znpoli kaprmoi, pepideg/nuépa 0,140,2 0,2+0,3 0,2+0,3 0,038
Aaxavikd, pepidsg/nuépa 1,6+1,0 2,2+1,0 2,1+1,0 <0,001
EALEC, pepideg/nuépa 0,2+0,2 0,310,3 0,310,3 0,011
ANuUpQ ovak, pepidec/nuepa 0,0+0,0 0,0+0,2 0,040,2 0,277
ANoavTika, pepibeg/nuépa 0,1+0,1 0,1+0,1 0,1+0,1 0,978
Kadég-toal, pepideg/nuépa 1,3+0,8 1,5+0,8 1,4+0,8 0,105
Avauktikd, pepldeg/nuépa 0,1+0,3 0,1+0,4 0,2+0,4 0,742
JuvoALkr TipocAndn mpwteivwy (g/nuépay) 73,0£19,5 76,5+22,5 75,4+21.9 0,208
Suvolikn poocAnn evépyelog (Keal/ nuépa) 1850+433 1941+461 1919+459 0,117
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Q¢ mpog TG opadeg TPodipwyv dAvNKe OTL N UEYAAUTEPN KATAVOAWGN SNUNTPLOKWY,
Aaxavikwv Kot eAlwv oxetiotnke pe 14% (p=0,05), 44% (p=0,001) kat 74% (p=0,041) AlyOtepEC
TOavoTNTEC vaL £XOUV OL CUHUETEXOVTEG euTtdBela (Mivakag 5.2.2.). EmutAéov n katavalwon
dpOUTWY OXETIOTNKE OPLAKA OTATIOTLKA CNUOVIIKA HE TNV eunmdBela: kABe emutAéov pepida
dpoUTwV cuoxetiobnke pe 22% Alyotepec mBavotTnteg epdaviong eumabelag.

Otav 6pwG n ouvoAlkr TPOoANYN EVEPYELOG TIPOOTEBNKE W GUYXUTIKOG TAPAYOVTOG
OTa TOPOMAVW HOVIEAQ, TIAPATNPNOAUE OTL N TPONYOULEVN OTATIOTIKA ONMOVTLKA OXEON
OVAUESO OTNV KOTOVAAWON SnUNTPLaKWY, EAlWV Kol GpoUTwV €XOOE TN OTATIOTIKA tTn¢ afla.
OHWG N oX€on QVAUECO OTNV KATAVAAWGON AOXAVIKWY KAl TNV eudavion eunabelog mapéPeLve
bla: kaBe emumAgov pepida Aaxavikwv oxetiobnke pe 38% Alyotepeg mBavotTnteg eUMAOELag

(Mivakag 5.2.3).
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Mivakog 5.2.2. AltoteAéouata amo T CUCYETLON UAKPOTPEMTIKWY CUOTATIKWY, KoL OUASWVY TPOQIUWY UE THV EUPAVION EUNATELNG, OTWC
TTPOKUMTOUV a0 OVTEAQ AoyLoTikN¢ aAvdpounong dtopBwuéva w¢ mpoc to puUAo, TV nAtkia, tTnv ekmaibevon kat Tov aptGuUo EapUAKwWV.

MaKpOBPENTIKA ZUCTATIKA OR (95% ClI) P value
ZUV'ON.KF] npoocAnn evépyelag (Kcal/ 0,99 (0,99-1,00) 0,015
nuepa)
Juvolikn ipoocAnn mpwteivwy (g/nuépa) 0,99 (0,98-1,01) 0,126
Opadeg tpodipwv OR (95% Cl) P value Opadeg tpodipwv OR (95% ClI) P value
Kpéag katl mpoidvta kpgatog, 0,99 (0,72-1,35) 0,950 TAukovTika, pepideg/nuépa 1,07 (0,73-1,56) 0,736
pepidec/nuépa
Kokkwo kpéag, pepibeg/nuépa 0,90 (0,52-1,55) 0,700 TAukad, pepidec/nuépa 0,81 (0,44-1,51) 0,512
MouAepikd, pepideg/nuépa 1,01 (0,39-2,63) 0,981 ®pouta (cuuneplhaupavouévwy 0,90 (0,74-1,10) 0,295
XUHWV), pepibeg/nuepa
Auyad, pepideg/nuépa 1,46 (0,46-4,59) 0,522 ®pouta (cuunephapBavopévwy 0,88 (0,73-1,39) 0,190
XUHwV) Kot Enpotl kapmol,
uepidec/nuépa
Wapla, pepibec/nuépa 0,78 (0,45-1,75) 0,543 @pouUta, pepibeg/nuépa 0,78 (0,60-1,01) 0,055
Anuntplakad (emefepyacpéva Kal pn 0,86 (0,74-1,00) 0,050 =npoi koproi, pepideg/nuépa 0,42 (0,14-1,31) 0,136
enefepyaocpéva, oonpla), pepibeg/nuépa
Enefepyaopéva SnNUNTPLOKA, 0,90 (0,78-1,04) 0,146  Aaxavikd, pepibec/nuépa 0,56 (0,40-0,79) 0,001
Hepibeg/nuepa
Mn enefepyaopéva/dormpla, 0,92 (0,74-1,15) 0,474 EMég, pepibeg/nuépa 0,26 (0,07-0,95) 0,041
Hepidec/nuépa
FtAaKTOKOULKA TTpoidvTa, pepibec/nuépa 0,96 (0,70-1,30) 0,768  AAuupd ovak, pepideg/nuépa 0,09 (0,01-14,81) 0,360
FaAa kot yrooUptl (AR PEG Kall 1,35 (0,86-2,11) 0,194  AN\avTKd, pepideg/nuepa 1,38 (0,13-14,34) 0,786
XounAwv Atmapwv), pepideg/nuépa
Tupl (MAAPEC Kal xapnAwv 0,68 (0,42-1,08) 0,102 Kadég-todl, pepibeg/nuépa 0,82 (0,57-1,19) 0,291
Amapwv), pepldeg/nuépa
AAKOOA, ypappdplo/nuépa 0,50 (0,23-1,08) 0,076  Avayuktika, pepideg/nuépa 0,68 (0,27-1,72) 0,360
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Mivakoag 5.2.3. AtoteAéouara ano T CUCKETLON UOKPOTPEMTIKWY CUCTATIKWY, KAl OUASWY TPOQIUWVY UE TNV EUPAvVION EUNATELAC, OTWS

TIPOKUMTOUV a0 UOVTEAX AOYLOTIKNC TTaAvEpounong StopBwuéva w¢ mpoc¢ To QUAo, TV nAwkia, tThv eknaideuaon, Tov aptduo QapUAKWY KL TH

OUVOALKN TIPOCANYIN eVEPYELAC.

Opadeg tpodipwy OR (95% Cl) P value Opadegtpodipwyv OR (95% Cl) P value
Kpéag kal mpoidvta kpgatog, 1,34 (0,94-1,92) 0,109 TAukavtikad, pepideg/nuépa 1,13 (0,76-1,66) 0,554
pepibec/nuepa
Kokkwo kpéag, uepideg/nuépa 1,37 (0,72-2,60) 0,333 TAukd, pepibec/nuépa 1,05 (0,51-2,19) 0,889
MouAepikd, pepidec/nuépa 1,56 (0,56-4,31) 0,395 OpoUta (cupnephappavopsvwy 1,02 (0,82-1,27) 0,870
XUHWV) Kot Enpol kapmol,
Hepibeg/nuepa
Auya, uepibec/nuépa 2,39 (0,70-8,23) 0,166 Opouta, pepideg/nuépa 0,88 (0,67-1,16) 0,373
Wapla, pepibec/nuépa 0,91 (0,40-2,01) 0,825 =npot kaproi, pepibec/nuépa 0,66 (0,18-2,36) 0,520
Anuntplakad (emefepyacpéva Kal pn 0,98 (0,80-1,18) 0,800 Aoyovikd, pepidsg/nuépa 0,62 (0,43-0,89) 0,010
enefepyaocpéva, oonpla), pepibeg/nuepa
Enefepyaouéva Snuntplaka, 1,00 (0,85-1,19) 0,966 EMEg, pepibeg/nuépa 0,33 (0,09-1,18) 0,087
nepideg/nuepa
Mn ene€epyaocpéva/oomnpla, 0,96 (0,77-1,20) 0,735 AMAJUpA OVaK, 0,29 (0,01-17,47) 0,553
Hepibec/nuepa Hepidec/nuépa
FtAOKTOKOULKA TTpoidvTa, pepibec/nuépa 1,14 (0,80-1,62) 0,462 AMaovtTiKa, pepibec/nuépa 2,79 (0,21-36,59) 0,434
raAa kot yroouptt (MARPeG Kal xapnAwv 1,54 (0,96-2,47) 0,072 Kadég-todl, pepidsg/nuépa 0,81 (0,56-1,18) 0,268
Mmapwv), pepideg/nuépa
Tupt (MANPEG KOl XapunAwv AUtapwy), 0,80 (0,48-1,35) 0,411 Avouktika, pepideg/nuépa 0,75 (0,27-2,05) 0,572
uepidec/nuépa
AAKOOA, ypappdpLo/nuépa 0,63 (0,29-1,40) 0,257
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KaBwc Aoutov ta Aaxavikd ntav n povn opada tpodipwyv mMou CUCXETIOBNKE HE TNV
eundBela 0To MARPWG TIPOCAPUOCUEVN HOVTIEAO, TpOyUaTOTOWONKAV EMUTAEOV QAVAAUOELG
Qvapeca o€ aut tnv opada Tpodluwv Kal Ta EMPEPOUC KPLTAPLA TNG EUTIADELAG.
MNapatnpnbnke OTL TO ATOMA TIOU KatavaAwvav UPNAOTEPEC TOOOTNTEC AQXOVIKWV Elxav
ONUOVTIKA UELWMEVEG TIBAVOTNTEG va Tapouoldlouv aiobnua KOTwong, XaunAn CWHOTIKN
Spaoctnplotnta Kot aduvapia. uykplpéva, kaBe emumAéov peplda Aoyavikwv Helwoe tnv
mbavotnta mapouciag aduvaplog, KOmMwWong Kol XOUNANG CWHATIKAG dpaotnplotnTag Kota
39% (OR=0,61, p=0,023), 40% (OR=0,60, p=0,010) kat 45% (OR=0,55, p=0,011) avtictowa.

Onwg avadépbnke oto Kedbdlawo 4.5 mnpaypoatonmollOnkav CUUTTANPWUATIKES
QVaAUOELS PE OTOXO Tn OlEpelvnon TNG OXEONG OVAMECOH OTI( OMAdEG Tpodipwv Kal TNV
gunaBela, OMwe auth HeTpnOnke pe ta epyaleia Frailty Index kat Tilburg Frailty Indicator. Ot
CUMUTTANPWHOTIKEG AUTEG OVAAUOEL; ATOV TIPOCAPUOOCUEVEG WG TPOG TNV NAkia, T £€Tn
eknaidevong, 1o dpUAo, Tov aplBud GAPUAKWY KAl T CUVOALKA TPOCANYN €VEPYELOG. ITOUG
Mivakeg 5.2.4 kal 5.2.5 mapouotaovtol T oMOTEAECUATA OUTWV TWV AVOAUCEWYV. JUVOTTTIKA,
To amoteAéopata £6elav OTL, Otav Xpnolpomowndnke to epyaleio Frailty Index ywa tnv
EKTIUNON TG egumadBelag, n avénon NG KatavaAlwong époltwv, Paplwv Kal AaXOVIKWV
ouvdEDNKe PE UKpOTEPN eudavion sumdbelag katd 13%, 39% kot 13%, avtiotoyxa. Otav
xpnotuornow|Bnke to epyoleio Tilburg Frailty Indicator, téte ¢pavnke OtL n Katavalwon
dpoutwv Kot Aaxavikwv ocuvdeOnke pe 13% kot 17% Awyotepeg mbBavotnteg gudaviong

gunadsLoc.
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Mivakag 5.2.4. AntoteAéouata ano ta Lovtéda AoyLotikri¢ maAtvdpounong yLo tn CUCYETLON TWV OUAOWV TPOPIUWVY UE TNV EUPAVLON

eunadetoc (onwe uetpndnke ue to epyaleio Frailty Index). Ta povtéda eivait StopBwueva we mpog to pUAo, TNV nAikia, thv eknaibevon,
ToV aplIUO PaPUAKWY KOl TN GUVOALKN TPOoANYN EVEpyELAC.

Opadeg tpodipwv OR (95% Cl) Pvalue Ouadegtpodipwy OR (95% Cl) P value
Kpéag katl mpoidvta kpéatog, 1,00 (0,84-1,20) 0,988 TAukavtikd, pepibec/nuépa 1,06 (0,88-1,27) 0,537
uepideg/nuépa
KOkkwvo kpéag, pepldeg/nuépa 1,12 (0,81-1,55) 0,493 TAuka, pepideg/nuépa 0,95 (0,67-1,34) 0,751
MouAepikad, pepideg/nuépa 1,36 (0,84-2,20) 0,214 ®pouta (cuunephapBavopévwy 0,91 (0,83-1,02) 0,111
XUHWV) Kat Enpol kaprot,
uepideg/nuépa
Auya, peplbeg/nuépa 1,57 (0,89-2,74) 0,117 @pouta, pepideg/nuépa 0,87 (0,77-0,98) 0.024
Wapla, pepibeg/nuépa 0,61(0,41-0,90) 0,014 Z=npolkapmol, pepideg/nuépa 1,04 (0,57-1,90) 0,893
Anpntplaka (emefepyaopéva Kal pn 0,97 (0,88-1,06) 0,477 Aaxavikd, pepibeg/nuépa 0,87 (0,75-0,99) 0,050
enefepyaocpéva, oomnpla), pepideg/nuépa
Enefepyaopéva dSnuntpLoka, 0,97 (0,90-1,05) 0,481 EMAég, pepideg/nuépa 1,03 (0,65-1,64) 0,890
uepideg/nuépa
Mn eneéepyaopéva/dompla, 1,01(0,91-1,11) 0,909 AMAuupd ovok, pepidec/nuépa 0.18 (0,02-1,32) 0,091
uepidec/nuépa
lAQKTOKOULKA TtpoidvTa, pepibec/nuépa 1,01 (0,86-1,20) 0,874 AMNovTIKG, pepibec/nuépa 2,32 (0,67-8,01) 0,184
FaAa kot yrooUuptl (AR PEG Kall 1,07 (0,85-1,36) 0,546 Kadég-todl, pepidsc/nuépa 0,99 (0,84-1,19) 0,985
XOUNAWV Autapwv), pepideg/nuépa
Tuptl (mMANpeg kat xapunAwv Atmapwv), 0,96 (0,77-1,20) 0,716 Avauktikd, pepideg/nuépa 0,80 (0,52-1,24) 0,320
nepideg/nuepa
AAKOOA, ypoppapLa/nuépa 0,83 (0,62-1,10) 0,209
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Mivakag 5.2.5. AntoteAéouata ano ta Lovtéda AoyLotikri¢ maAtvdpounong yLo tn CUCYETLON TWV OUAOWV TPOPIUWVY UE TNV EUPAVLON
eunadeioc (onwe uetpndnke ue to epyaleio Tilburg Frailty Indicator). Ta povtéda ivat StopBwuéva w¢ mpoc to puUAo, TV nAtkia, thv
eknaideuan, Tov aptBUo QAPUAKWY KL T CUVOALKN TTpOoAnYn eVEPYELXG.

Opadeg tpodipwv OR (95% Cl) Pvalue Ouadegtpodipwy OR (95% Cl) P value
Kpéag katl mpoidvta kpéatog, 0,98 (0,84-1,15) 0,785 TAukavtlkd, pepidec/nuépa 1,01 (0,86-1,19) 0,902
uepideg/nuépa
KOkkwvo kpéag, pepldeg/nuépa 0,89 (0,67-1,18) 0,430 TAukaq, pepideg/nuépa 1,15 (0,86-1,54) 0,341
MouAepikad, pepideg/nuépa 1,03(0,67-1,60) 0,883 ®pouta (cupnepthappavopévwy 0,91 (0,83-0,99) 0,035
XUHWV) Kat Enpol kaprot,
uepideg/nuépa
Auya, peplbeg/nuépa 1,36 (0,90-2,99) 0,094 ®polta, pepibec/nuépa 0,87 (0,78-0,96) 0,008
Wapla, pepibeg/nuépa 0,80(0,57-1,12) 0,799 Z=npol kapmoli, pepidec/nuépa 0,75 (0,45-1,28) 0,292
Anpntplaka (emefepyaopéva Kal pn 0,99 (0,92-1,08) 0,865 Aaxavikd, pepibeg/nuépa 0,83 (0,72-0,95) 0,007
enefepyaocpéva, oonpla), pepibeg/nuépa
Enefepyaopéva dSnuntpLoka, 1,01(0,94-1,08) 0,783 EAEc, pepideg/nuépa 0,80 (0,54-1,21) 0,290
uepideg/nuépa
Mn eneéepyaopéva/dompla, 0,98 (0,89-1,07) 0,595 AMAuuLpaG ovak, HepPidec/nuépa 1,53 (0,90-2,59) 0,114
uepidec/nuépa
lAQKTOKOULKA TtpoidvTa, pepibec/nuépa 1,10 (0,95-1,27) 0,194 AMNovTIKQ, pepibec/nuépa 1,94 (0,65-5,76) 0,234
FaAa kot yrooUuptl (AR PEG Kal 1,18 (0,91-1,37) 0,285 Kadég-todl, pepidsc/nuépa 0,86 (0,73-1,09) 0,063
XOUNAWV Autapwv), pepideg/nuépa
Tupl (mMANpeg kat xapunAwv Autmapwyv), 1,07 (0,88-1,30) 0,476 Avauktikd, pepideg/nuépa 1,07 (0,77-1,49) 0,676
nepideg/nuepa
AAKOOA, ypoppdapLa/nuépa 0,81(0,62-1,04) 0,094
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H mpooéyylon mou akoAouBnBbnke mapamavw yla t dtepelivnong tng mbavng oxEong
avapeoa otn Statntikg mpooAnydn kot ta dtadopa nmpoPAnuata vysiag Baoiletal otn PeAETn
HEUOVWUEVWY DPEMTIKWY CUCTATIKWY Kal opddwv tpodipwv. NapdAo mou auth n avaiuon
glval TOAUTLUN yLO TNV KATAVONGON TNG EMISPACNG CUYKEKPLUEVWY CUCTATIKWY, &V LUEAETATAL N
oAAnAoemidpacn Twv BPEMTIKWY CUCTATIKWY KOL N GUVEPYLOTLKN Toug dpdon, Onmwe cuppaivet
HE TN MEAETN TwV SLATPOPLKWV TIPOTUTIWY. IXETIKA UE TN oX€on SlaTpodlkwy TapayovIwy Kol
EUTIAOELOG, EKTOC ATO TNV Mopanavw HeAETN, SlepeuvnOnke o polog tou Babuol uloBETnong
™¢ Meooyelakng Alattag otnv epdavion eunadelac.

Ma auth T HEAETN TO TEAKO Selypa amoteAoutav and 1740 atopa, nAwkiag 65 €wg 99
etwv (M=73,4 €tn kot SD=5,4 £1tn), kKaBwg amnd 10 cuVOAKO delypa Twv 1943 CUUUETEXOVTWY
™G peA€Tng HELIAD, 203 dtopa 6ev giyav oAokAnpwpéva SeSopéva wG MPoG TNV KATACTAON
eundBelog kat T OSlatpodiky toug mpocAnyn. Xtov mivaka 5.2.6 ocuvoyilovtol Ta
Snuoypadkd Kal KAWVIKA XOPOKTNPLOTIKA TWV CUUUETEXOVIWY VA TPLTNHOPLO UloBEtnong Tng
Meooyelakng Alartag. OL ouppetéxovieg e uPnAdotepn Pabuoloyia oto epyaleio
Mediterranean Diet Score (MDS) ntav vedtepol, €ixav TePLOCOTEPA £Tn ekmaidsuong Kol
Alyotepeg TIBAVOTNTEC va €XouV Avola 1 KataBAupn o oxéon UE TOUC CUUUETEXOVIEG LE TNV
xapnAotepn Babuoloyia oto MDS.

Avadopkd pe tnv gundbela, 70 (4,0%), 325 (18,7%) kar 442 (25,5%) CUUETEXOVTEG
Xapaktnpiotnkav wg eumadeic pe Baon tov oplopo tng Fried, To epyaleio Frailty Index kat to
Tilburg Frailty Indicator avtiotowya. Ztov Mivaka 5.2.7 cuvoyilovtal ta dnuoypadikd Kot
KALVLKQ XOPOAKTNPLOTLKA TWV CUMUETEXOVTWVY OVA OPLOMO TNG EUTIADELOG KOl ava SLayVWOTLKA
katnyopla (eumaBeic évavtt pun sumabwv). Avefdptnta amo to epyaAeio afloAoynong tng
€UTABELOC TIOU XPNOLUOTIOLONKE, O OXEON HLE TOUG N EUTAOEIG CUMUETEXOVTEC, OL EUTTABOEIG
Atav peyoAltepol o€ nAwkia, SnAwoav Alyotepa €tn ekmaideuong kal elyav peyaAutepn

mbavotnta va €xouv AdBel dtayvwon avolag i katabAwpng (Mivakag 5.2.7.).
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Mivakoag 5.2.6.: Anuoypa@ikd Kat KAVIKA XOPOKTNPLOTIKA TWV CUUUETEXOVTWY aVd TPLTNUOPLO ULOYETNONG TNC Meooyetlakrg Alattac

XopunAod tpitnudplo Meoaio tpltnudplo YUnAo tpttnuoplo JUvoho Selypatog p-value
uLoBétnong tng MA uLoBétnong tng MA uLoBétnong tng MA (N=1.740)
(MedDietScore: 19-31) (MedDietScore: 32-35) (MedDietScore: 36-46)
(v=529) (v=610) (v=601)
DUMo, %yUVaiIKEG 73,7 46,8 59,0 <0,001
58,4
Aldyvwon avolag % 7,2 4,3 2,7 4,6 0,001
Aldyvwon katabAwpng % 24,4 17,2 12,3 17,7 <0,001
Exnadeutiko eninedo <0,001
% 0-6 €1t 69,6 60,6 53,5 60,9
% >7 €1n 30,4 39,4 46,5 39,1
HALKLOKEG OUABEG 0,001
%65-69 22,9 25,9 30,1 26,4
%70-74 31,2 34,8 36,9 34,4
%75-79 28,2 26,9 21,6 25,5
%80-84 14,4 9 8,2 10,3
%85+ 3,4 3,4 3,2 3,3
Olkoyevelakn kataotaon, % 66,3 74,5 82,3 74,7 <0,001
€yyapot
Karmviotég (tn xpovikn 10,1 9,6 11,7 10,5 0,482
otypun g agloAdynong), %
ApLOUAC GUV-VOONPWVY 2,241,6 2,1#1,5 2,1#1,5 2,1#1,5 0,498
KOTAOTAOEWV
AplBuOG pappaKwyY 4,0+2,5 3,612,4 3,6%2,3 3,7+2,4 0,002
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Mivakoag 5.2.7: Anuoypapikd Kot KAVIKG XOpAKTNPLOTLKA TWV CUMUETEXOVTWY avVd 0pLOoUO TN¢ euntadelag kat ava SLayvwotikn katnyoplia (surtadeic évavtl un evnadwv)

EpyaAeio Fried Epyaleio Frailty Index EpyaAcio Tilburg Frailty Indicator
Mn gumaBsig EumaBeig p-value Mneunabeic EumaBsig p-value Mn gumaBeig EumaBeig p-value
(N=858) (N=70) (N=1415) (N=325) (N=1298) (N=442)
®UMo, %yuvaikeg 58,7 67,1 0,159 57,6 65,2 0,012 55,6 69,8 <0,001
Atdyvwon dvotag % 3,9 22,9 <0,001 1,8 17,0 0,012 1,4 13,6 <0,001
Aldyvwon katabAwpng % 16,5 45,7 <0,001 11,3 45,7 <0,001 10 40,3 <0,001
Exmatdeutiko eninedo 0,002 <0,001 <0,001
% 0-6 £1n 60,1 78,6 58,8 69,8 56,1 75,1
% >7 £€1n 39,9 21,4 41,2 30,2 43,9 24,9
HALKLOKEG OUABEG <0,001 <0,001 <0,001
%65-69 27,3 5,7 29 15,1 30 15,8
%70-74 35,3 12,9 35,8 28,6 37,2 26,2
%75-79 25,3 30,0 23,8 32,6 24 29,9
%80-84 9,6 27,1 8,8 16,9 7,2 19,7
%85+ 2,5 24,3 2,5 6,8 1,5 8,4
OlKoyevelakn Kataotaon, % 75,5 55,7 <0,001 77,4 62,8 <0,001 80,4 58,1 <0,001
€yyapot
KamvioTeg (Tn Xpovikn oTlyun Tng 10,6 7,1 0,350 10,7 9,6 0,547 10,2 11,4 0,496
aglohoynong), %
AplBuoC ouv-voonpwv 2,1+1,5 2,3%1,5 0,692 1,9+2,1 3,2+2,5 0,005 2,0+1,4 2,5+1,6 0,001
KOTAOTAOEWV
APLOUOC GOPHAKWY 3,742,4 4,3+2,4 0,915 3,3t1,3 5,6+1,7 <0,001 3,542,2 4,542,6 0,002
BaBuoAoyia MedDietScore 34,1+4,4 31,314,3 <0,001 33,9444 32,7144 <0,001 34,1+4,3 32,314,4 <0,001
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Q¢ mpoc¢ TN cuoxETLoN TNG Meooyelakng Alattag Le tnv euntadela, pAvnKe OTL O OxXEon
pe ooouc mapoucialav xapunAo Badbud viobétnong tng Meooyelokng AlaLtag, Ta ATOUA TTOU TNV
uloBetoloav o€ peyalutepo Babuo, eixav Alyotepeg miBavotnteg va eival eumabeic (tooo ota
UN TIPOCOPUOCHEVA OCO KOL OTA TIPOCOPUOCHEVO UOVTEAQ). ZUYKeEKPLUEva oUWV PE Ta
TIPOCOPUOCHEVA LOVTEAQ, OTAV N EUTIABELA LETPONKE UE TOV OpLopO TNG Fried Kol ouv., KABe
emumAéov povada avénong t¢ Poabuoloyiog oto MedDietScore ouoxetiotnke pe 11%
HKPOTEPN TUBaVOTNTA eUTtABELOG. EMMAéoV OTav TO Selypa XwpIloTnKe O TPLTNUOPLA avAaAoya
He To BaBuod ulobétnong tng Meooyelokng Alattag, mapatnpnOnke OTL o€ GUYKPLON UE EKEIVOUC
mou mapoucialav TN XapnAotepn ulwoBétnon tn¢ Meooyelakng Alawtag, ekeivol ToOU
napoucialov tn peyalutepn uloBetnon eixav 78% Alyotepeg mbavotnteg va ival eumabeig

(Mivakag 5.2.8).
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Mivakag 5.2.8.: Zuoyxétion tou Baduou viodetnong tng Meooyetakrnc Alattac ue tnv eunadela (CUUQWVA UE TOV 0pLoUO TNG Fried kot ouv.),
OMWC¢ MTPOKUMTEL QIO TA ITOTEAECUATA TNG AOYLOTIKN G TAAIVépOUnNong

MedDietScore (cuvexng petafAntn)

Tptnuoplo tou MedDietScore

Mn SopBwpévo AlopBwpévo? Mn SlopBwpévo povtélo AlopBwpévo?
HOVTENO (R2=0,486) (R?=0,066) (R2=0,488)
(R?=0,064)
OR p-value OR p-value OR p for OR (95% Cl) P for
(95% Cl) (95% Cl) (95% Cl) Trend Trend
0,87 <0,001 0,89 0,002 Low 1 (reference) Low 1 (reference)
(0,83-0,92) (0,82-0,96) Medium 0,51 (0,30-0,88) <0,001 Medium 0,77 (0,38-,1,56) 0,002

High 0,19 (0,09-0,38) High 0,22 (0,08-0,57)

1 310 StopFwévo uovtédo eAéyéape yia tic e€ric uetaBAnTéC: @UAo, nAwkiakn oudda, eknaibsuon, Stdyvwon davotac, Stdyvwon katadAwpng, aptSué ouv-

VoonpoTNTWV Kot aptduo Qapuakwyv
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Otav n eunaBela petpnbnke pe tov gpyaleio Fl, TOTE T PN MPOCAPUOOUEVA KOL TA
TIPOCOPUOCHEVA  HOVTEAD TOALVOpPOUNONG £6€l€av  ONUAVTIKI) OUOXETION OVOUECH OTh
Meooyelakn Alatta Kal To cUVOPOUO TNG EUNABELAGC. ZUYKEKPLUEVA TO ATIOTEAEOUATA ATIO TA
TIPOCAPHOCHEVA HOVTEAD £6€L€av OTL O Ox€on e eKelvoug Tou Ttapouacialov To XapnAOTEPO
BaBuo uvobetnong tng Meooyelakng Alattag, ekeivol pe tov uPnAotepo Babuo ulobétnong tng
elyav kata 30% Alyotepeg MIBAVOTNTECG va £XOUV TAPOUCLACEL Kal eurtdBela (Mivakag 5.2.9.).

JTATIOTIKA. ONUAVTIK OUCXETION TAPATNPNOAUE €miong, ovaueoca oto Pabuod
ULOBETNONC TNG Meooyelakng AlaLtag Kal TNV euTtABEeLa, OTWC AUTH UETPHONKE e TO Epyaleio
TFl. Zuykekpluéva amo Ta TPOCAPUOOUEVA HOVTEAQ dAvnke OTL KABe emumAéov povada
avénong t™¢ Pabuoloyiag oto MedDietScore cuoxetiotnke pe 7% MLKPOTEPN TOAvVOTNTA
eunadelag. MAAlota o oOxéon HME TA Atopa Tou uloBetovoav tn Meooyelakn Alalta oe
HULKPOTEPO Pabuod, ekeivol mou TV uloBetovoav oe peyoAltepo BaBuod sixav 50% AlyOotepeg

Tulavotnteg va €xouv euntdBela (Mivakag 5.2.10).
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Mivakag 5.2.9.: AtoteAéouara tn¢ AOyLOTIKNG Kol ypaupLkrc maAtvépounaonc yia tnv aéloAdynon tng oxéong avaueoa oto Badud viodetnong
¢ Meooyetaknc Aiattac kat ¢ eunadeilac (Onwc auth UETPNINKe oUUEWVA LE To Epyalsio Frailty Index)

EundBeLa (katnyopikn petaAnth: eunabeic oe cUyKpLon LE TOUG Un eumaBeic)

MedDietScore (ouvexng petafAntn) Tpttnuopla tou MedDietScore
Mn SlopBwpévo povtEAo AopBwpévo povtélo?! Mn SlopBwpévo povtEAo AlopBwpévo povtélo !
(R2=0,018) (R2=0,080) (R2=0,014) (R2=0,077)
OR p-value OR p-value OR p for OR p for
(95% Cl) (95% Cl) (95% Cl) Trend (95% CI) Trend
0,940 <0,001 0,959 0,005 Low 1 (reference) Low 1 (reference)
(0,914-0,966) (0,931-0,987)
Medium 0,735 <0,001 Medium 0,841 0’031
(0,552-0,978) (0,625-1,132)
High 0,547 High 0,702
(0,404-0,741) (0,510-0,968)
JUVOMKO okop euTtdBeLag (ouvexrg HeTaBANTH)?
MedDietScore (cuvexng petapfAnti) Tputnuopla tou MedDietScore
Mn SlopBwpévo povtého AopBwpévo povtélo! Mn SLopBwpévo povtého AopBwuévo povtélo!
(R2=0,029) (R?=0,101) (R2=0,024) (R2=0,097)
B p-value B p-value B p-value B p-value
-0,203 <0,001 -0,140 <0,001 -1,005 <0,001 -0,633 <0,001

1 310 SlopSwuévo uovtédo eAéyéapie yia tic e€nc uetaBAntéc: @uAo, nAwiakn ouada kat ekmaidevon. H Sidyvwon avolag, n Stayvwon katadAwng, o
OUVOALKOG aptSUOG CUV-VOONPOTHTWY KAl 0 CUVOALKOG apltog apudkwVv Sev oUUrtePIAn@dnkayv otnv avaAuon yLati xpnoLuomolouvtal we KpLTHpLe the
eunadelag oto epyaieio Frailty Index.

2 Q¢ 0 guvoAikd¢ aptBuoc kpitnpiwv surtddsiac (ue evpoc 0 éwc 61)
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Mivakag 5.2.10.: AntoteAéouata tn¢ AoyLoTiKn ¢ Kol ypautknc maAtvépounonc yia tnv aéloAdynon tng oxéong avaueoa oto Badud vtodetnong

™M¢ Meooyetaknc Aiattac kat tn¢ eunadeiac (Onwc auth UeTpnnke cUUpwva LE To epyadeio Tilburg Frailty Indicator)

EumntdBela (kotnyoptkn petaBAntn: euntabeic o clyKkpLon HEe TOuG pn sumabeic)

MedDietScore (ouvexng petafAntn) Tprtnuopla tou MedDietScore
Mn SlopBwpévo povTEAO AlopBwpévo povtéo?! Mn SlopBwpévo poVTEAD AopBwpévo povtélo?!
(R?=0,047) (R*=0,203) (R?=0,044) (R?=0,199)
OR p-value OR p-value OR p for OR P-trend
(95% Cl) (95% Cl) (95% Cl) trend (95% Cl)
0,908 <0,001 0,930 <0,001 Low 1 (reference) <0,001 Low 1 (reference) <0,001
(0,886-0,932) (0,904-0,956)
Medium 0,618 Medium 0,762
(0,478-0,797) (0,576-1,009)
High 0,363 High 0,495
(0,274-0,479) (0,363-0,676)

JUVOAMKO okop euTtdBeLac (ouvexrg HeTaBANTH)?

MedDietScore (ouvexng petafAntn) Tpttnuopla tou MedDietScore
Mn StopBwpévo HoVTEAD AlopBwpévo povtélo?! Mn SlopBwpEVO HOVTEAD AopBwpévo povtélo?!
(R?=0,049) (R?=0,205) (R2=0,046) (R?=0,201)
B p-value B p-value B p-value B p-value
-0,103 <0,001 -0,062 <0,001 -0,539 <0,001 -0,302 <0,001

1 510 S10pBwuévo novtédo eAéyéapie yra tic e€nc uetaBAntéc: puUAo, nAwkiakn ouada, ekmaibeuon, ouVOAIKEC aptdUdC CUV-VOTNPOTHTWV KOl GUVOAIKOG
aptBuoc apuakwy, H dtayvwaon avolag kat n Stayvwaon katadAwng Sev cuuneptAnednkayv otnv avaiuon yLati xpnouyLomolouvTaL we KPLTHPLY TNG
eunadeiag oto epyadeio Tilburg Frailty Indicator,

2 Q¢ 0 ouVOALIKOC aptBudc Kpttnpiwy surtadeilad (ue evpoc 0 éwc 61)
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210 Ixnua 5.2.1. anewovilovral ypadlkd oL CUCXETIOELS avapeoa oto Babuo uvlobEtnong
™¢ Meooyelakng Alattag Kat tng euntdBetac (avaioya pe to Kabe epyaleio afloAdynong tng).

IxApa 5.2.1. MBavotnteg epndaviong eunmabelag Kot aviiotoa SLOoTHMATO EUMLOTOCUVNG
avaloya pe to Babuo uwbétnong tng Meooyelakng Atattag (xaunAog, pecaiog, uPnAog). (A)
EpyaAsio Fried, (B) epyaleio Frailty Index, (I) epyaleio Tilburg Frailty Indicator.
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TéAlog ot avoAloelg oupmeplAndOnke kal n oUVOAKR TPOCANYN EVEPYELOG OTOUC
OUYXUTLKOUG TTOPAYOVTEG KAl TO armoTteAEopATA TApEUEVaY (Bla. ITn ouvEéxela PeEAETABNKE Kal TO
av n avadepopevn xapnAn mpocAndn evépyelag emdpa OTA ANMOTEAECUATA TWV TTPONYOUUEVWY
ovOAUOEWVY, CUMTEPAAUBAVOVTAG TN OTOUC CUYXUTIKOUC TTOPAYOVTEC. ATO TO CUVOALKO Selypa tTng
napovoag PeAETnG, 550 dtopa pavnke va untoavadEépouv TNV nuepnola mpocAnn evépyelag. Ta
atopa autd ev SlEdepav ano avtolg ou avébepav pucololoyikn TpocAndin EVEPYELAG, WG TTPOG
™V NAWKLA, To eKMalSeUTIKO emimedo kat T dtdyvwon avolag 1 katadApng. Opwg 6coL avepepav
XaunAotepn mPOoAnyn evépyelag NTav oe HeyoAUTepo PBabud yuvaikeg kal mapoucialav
xaunAotepo PBabud uloBétnong ¢ Meooyelakng Alattag. TeAlkd otav ARdgOnke umoyn ota
HOVTEAQ Kal O AOYOC TNC OUVOAWKNG avadepopevng mpooAnPng evépyelag mpo¢ to Pactko
HETABOAKO puBuO (wg pETpOo TOUu Pabuol umoavadopdg tn dattnTikng mpooAnyng), Ta

T{PONYOUUEVO ATIOTEAECHOTO TIAPEUELVOV OTOTIOTIKA CNUAVTLKA.
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KEDAAAIO 6: 2YZHTHZH

H eunabela eival éva cuvdpopo mou adopd oNUAVTIKO aplBud NAKIWUEVWY ATOUWVY Kol
TIPOKOAEL QPVNTIKEG KOATOOTAOELS UYelag yla 6ooug tnv eudavidouv. Ta teAdeutaia xpovia n
Slepelivnon TwV MOPAYOVIWV TIOU OXeT{ovTal Pe TNV ERdAvVIoH TNS aAAA KOl TWV TTOPAYOVTIWY TTOU
oUMUBAAAOULY OTN pelwaon TNE CUXVOTNTAG TNG E(VAL OVTLIKEILEVO TTIOAAWV HEAETWV .

OL Baowol okomol ™G mapouvcag SwatplBAG ATAV N EKTIUNON TOU EMUTOAACUOU TNG
€UTIABOELOG oTOV EAANVIKO TTANBUGOUO, N Kataypadn Twv MopayovIwy KvEUvou mou oxetilovial e

NV ELPAVLON TNC KOL N OXEON TNG HE SLaTpodIKoUC TTOPAYOVTEG.

6.1. MeAétn 1: Kataypadr emumoAacpol eunabelog Kol mopayoviwy Kivduvou

H mapovUoa mAnBuoplakn HEAETN €ixe wG OTOXO va OSLEPEUVHOEL TOV EMUTOAACUO TNG
eumtdBelag otnv EAAGSa. 1o mapeABOv AAAN pia pelétn eixe Snuootevoel dedopéva emmolacpou
NG EUMABELAG YL TN XWPA HAG, KAVOVTOG OUWE XPrion LOVo VoG 0pLOOU, auToU TIOU TIPOTELWVAY N
Fried kat ouv. (39). Ze avtiBeon pe ekelvn, n mapovoa HEALETN ATAV N TPWTN Omou avadEpdnkav
TIOOOOTA  €MUMOAACHOU  TNG €UTABelag xpnoldomowwvtag TEVTe  SladopeTIKOUC TPOTOUG
afloAoynong tne. MapaAAnAa StepeuvnOnKe n ox€on Tou cuvépOUoU TNG eumtabeLag pe dladopoug
TIAPAYOVTeG KlvOUvou. AeSopévou TOU yeyovotoC OTL Oev umaApxel ocupdwvia w¢ TPog Tov
KATAAANAOTEPO TPOMO afloAOynonG tnNg EUMABELOC, ATOV ONUAVTIKO va €EeTacOel 0 EMUTOAACUOG
™¢ Aappavovrtag umoyn SLadpopeTIKOUG OpLOPOUG TG eumtdbelag. Me autdv Tov TpOmo n e€aywyn
OUCLOOTIKWY CUUTTEPACUATWY YLa TIG SLadOpEC TWV OPLOUWY AAAA KOL N OIMOKTNON UiaG GUVOALKNG
€1KOVOC YLO TN OUXVOTNTA TNG EUTIABOELOG OTOV EAANVLKO MANBUGCUO slval ediKkTh.

IXETIKA AOLTIOV E TOV EMUTOAACUO TNG EUTAOELAG, lval AMOSEKTO AMO TNV EMLOTNOVLKA
KOwOTNTa OTL QUTOG TOWKIAAEL onuavtika (amo 4,0% uéxpt 59,1%), avaloya pe To epyaleio
TIOOOTIKAG afloAdynon¢ tng (45). Ol LEAETEG TTOU £XOUV XPNOLUOTIOLNOEL EPYAAELQ TTOU AVAKOUV OTN
daLVOTUTIKN TIPOCcEyylon avadEPOuV CUCTNUOTIKA XOUNAGTEPO TTOCOOTA EUTAOELAC OE OXEON HE
€KELVEC TTIOU XpNnoLomoloUV epyaleia tn¢ moAudlaotatng mPooyylong. Auto €ylve dpavepod Kal ota
anoteAéopata TNG mMapoUoag UEAETNG, OOV TO HIKPOTEPO TOCOOTO ETUTOAACUOU TNG EUTMAOELOG
BpéBnke otav xpnowuomnolOnke n kAipaka FRAIL (1,5%), evw o peyaAUTepOG EMMOAACHUOC BpEBnkKe
otav xpnotomnotitnke to epyaieio GFI (30,2%), Napoduola amoteAéopata gixav avadepeL kat ot
Theou kat ouv (163).

0oo0 adopa tov emumoAacpo Tng eunadelag otnv EAAGSa, €xoupe dedopéva amo pia povo

TANBUoLOKA LEAETN NAKIWUEVWY aTOwVY TIou Staflovoav otnv Kowotnta o€ SLAdopes XWPES TNG
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Eupwnng. H pelétn auvtn, Survey of Health, Aging and Retirement in Europe (SHARE), afloAoynoe
NV eundBela oUWV UE TN LOVOSLACTATN TIPOCEYYLON KOl CUYKEKPLUEVO XPNOLUOTIOLWVTAC TOV
0pLoUO NG Fried kat ouv., kat BpAkKe OTL 0 eMUTOAACUOG TNG euntdBelag og EAANVEG Avw Twv 65 ETwWV
ntav 14,7% (39). Av cuykpivoupe ta amotedéopata tng peAETng SHARE pe Ta amoteAéopata TG
napovoac LeEAETNG Ba mapatnErooupe OTL N Sladopd OToV EMUTOANCUO TNG EUTIABELAG avAETa
otLg SUo pehéteg pOaAvel Tig 10 mepimou povadeg (neAétn SHARE: 14,7%, peAétn HELIAD: 4,1%). Mia
mbavn €€nynon ywa autr tn onuavilkr dtadopd (owG amoteAel 0 TPOMOC MoU UETPRONKav Ta
ETUUEPOUC KpLTrpla Tou oplopol TG Fried otn peAétn SHARE. JUyKeEKPLUEVA OE QUTH TN UEAETN,
EKTOC AT TO KPLTHPLO TNC LELWUEVNG LUTKAG SUvapng, Kaveéva aAlo kpLtriplo v LETPONKE pe ToV
TPOTO ToU €elyav TPOTelvel apxlkd ol dnuloupyol tou epyadeiou. EmutAéov to KPLTAPLO TNG
HELWMEVNG MUIKAG SUvaUNG €lval TO UOVO TIOU PETPNONKE UE OVTIKELEVIKA HEoA. AVTIOETWG Ta
UTTOAOLTTOL KPLTNPLOL EKTIUABNKAV PE EPWTACEL QUTO-avodopag. Eva akOpn XopaKTNPLOTLKO OToV
TpOMo ToooTtikomoinong tng eundabelag, otn peAétn SHARE adopd to KpLtAplo TnG ToxUTNTOS
Badlong, to omoio Sev aflohoynBnke oe OAOUG TOUG CUUUETEXOVTEG TNG MEAETNG aAAG LOVO oTa
atopa Gvw Twv 75 etwv. Xtn pelétn SHARE n afloAdynon tng sumdbelog dev £€ylve amo
enayyeApatieg vysiag aAAd and ekmoldeUUEVOUC EPEVVNTEC, YEYOVOC TIoU TIBavov va 08rynoe o€
S10POPETIKO UTIOAOYLOUO TNG oUXVOTNTAG TOU cuvOpouou. TéAog ta Sedopéva tng peAétng SHARE
nponABav anod epwtnUATOAOYLO TTOU X0pNYRONKaAV 0TOUG CUUKETEXOVTEG To 2004. Eival miBavov ta
neptmou 10 xpovia Siadopd¢ pe tn HeAEtn HELIAD vo emnpedlouv T QMOTEAECUATA TOU
enmutoAacpol tng eunmabelag Kupiwg Aoyw TNG aAAayng Tou oplOpol TwV NAKLWUEVWY OTOUWV
OAAQ KOl TNG au€nong TwV TPOYPOUMUATWY TPOANYNG MPOPANUATWY UYELOG OXETIKWV HE TN
HEYQAUTEPN NALKLAL.

Mna tnv afloAdynon Twv OPOLOTATWY Kol TwV SlopopwV HETALU TWV QATMOTEAECUATWY TNG
Tmapovoag LEAETNG KAL QUTWV TWV UTTOAOUTWVY UEAETWYV, XPELALETAL VA ETILKEVTPWOOUUE XWPLOTA O€
kKaBe epyaleio afloAdynon tng eumabelag. Etol, o emutoAaocpoc mou  PpéBnke  otav
xpnowomnowtnkav ta kpleripla tng Fried kat ouv, (4,1%), elval TapoUoLOG HE AUTOV TTOU €XOUV BpeL
OAAeC TANBUOULOKEG PEAETEG TTIOU €XOUV yivel oe Eupwrnaikég xwpeg (40, 164). Tuykekpluéva o
HLKPOTEPOG ETUTOAACHOG (2,6%) €xeL avadepBel oe pia yeppavikn pHeAETn (165), evw UENETEG TTOU
€xouv mpaypatomnolnBel otnv ItaAla kat tnv lomavia €xouv kKataAnéel oe eAadpwc peyalltepa
T0o0OTA eMUMoAacpou (amo 7,6% €wg 9,6%) (5, 166-168).

TNV napoloa HEAETN, N ULKPOTEPN cuxvoTNTA TN eUTtdBeLlag BpEBnKe OTav N HETPNON TNG
€ywe Ue TNV KAlpaka FRAIL (1,5%), TOCOOTO HIKPOTEPO ATIO QUTO TIOU €XOUV BPel AAAEG UEAETEG TTOU

€xouv xpnotlpomnotnoet tnv dla kAipaka (20, 163). Ixetikd pe to epyaleio Frailty Index, to moocootd
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eumaBwv atopwv Tou Bpeédnke otnv mapovoa peAétn (19,7%) eivat cUUDWVO LE TO TTOCOCTO TIOU
€xel BpeBel kal oe AA\eg peléteg (41, 163). MapoTL T UTIOAOLTIA EPYAAELQ TTOCOTIKIG LETPNONG TNG
euntdBelag dev €xouv peAeTnBel apketd, mapatnpROnke OTL xpnowlomnowwvtag to epyaAeio Tilburg
Frailty Index, To mooooto sundBelag tng mapovoag HEAETNG (24,5%) Atav cUUPWVO HUE AUTO TIOU
avédepayv Kal ot Theou kat ouv, (163) aAAd xapunAOTePO amod auTto mou avedpepav ol Metzelthin kat
ouv, (40,2%) (42). TéAog, oxetikd pe TOo e€pyaleio Groningen Frailty Indicator, to moocootd
EMUMOAQOUOU TNG gundBelag mou avadépOnke otnv mapovoa peAétn (30,2%) sival xaunAdtepo
amo auto Tou £xet avadepbel péxpl twpa otn BBAloypadia: yia mapadetypa ot Theou kot cuv,
avédepav enMUTOAAoUo TNG Taéng tou 43,9% (163) evw ol Metzelthin kat ouv, tng taéng tou 46,3%
(42).

JUVOALKQ, Ta amoteAéopata tng UEAETNG Seixvouv OTL, AVeEEAPTNTA ATIO TOV OPLOKMO TNG
EUTTAOELOC TIOU XPNOLUOTIOUOAUE, N CUXVOTNTA TNG Elval XOUNAOTEPN OO OQUTAV TIOU EXEL
avadepBOel o avtioTol eg LEAETEG TTOU €XOUV TTPAYUOATOTIONOEL 0€ AVEMTUYHEVEG XWPEG. MapdTL n
HeAETn HELIAD mepl\apBavel CUMHETEXOVTEG NALKIAG 65-99 €Twv, TO MEYAAUTEPO MOCOOTO TWV
OUMUETEXOVTWVY QTOTEAE(TAL QMO ATOMA KATW TwV 75 €Twv (v=1236). KaBw¢ 0pwg n ouxvotnta tng
geundBelag avéavetal pe TNV nAkia, lowg n vmapén vedtepwv o NAKIA ATOUWV OTNV Tapouoa
HEAETN va elval évag AOyog mou KataAnEape o€ XAUNAOTEPO EMMOAACUO TOU CUVOPOUOU TNG
€UTIAOELOG. ETMUITAE0OV TO YEVIKOTEPA XAPAKTNPLOTIKA TOU TPOmou {wnG Tou eAAnVikoU MAnBucouoL
TWV ATOUWV MEYAAUTEPWVY TWV 65 eTwV (UPNAR MPOCKOAANON OTNn MECOYELOKN Slatpodr), TOLOTIKA
KOL TTOCOTIKA XOPOKTNPLOTIKA TOU UTIVOU, KOLWVWVIKN UTOoTAPLEN, CWHOTIKA Aoknon) owg va
QmoTeEAOUV OTOLXEl TIOU OXETL(OVTOL PE ULIKPOTEPO EMUMOAACUO TNG gumdbelag (169). Auti n
UMOBeon OUWC amaAlTEL TNV Tpaypatonoinon mMoAAwV HeEAETWV yla va eriPefatwOdel.

AvopoplkA HE TOUC TOPAYOVIEC TOU OXeTi{ovtal HE TO oUVOpPOHO TNG eumaBbelag,
SlepeuvnBnke 0 POAOG KATIOLWY TAPAyOVIwWY KlvdUvou mou €xouv avadepBel oto mapeAbBov va
ouoyetilovtal pe tnv eunabela. Juykekpluéva SdlepeuvnOnke o poAog tou dpUAoU, TNS NALKLOG, TNG
eknaidevonc, TG moAuvoonpoTNTAC, TNG MAPOUCLAG AVOLOC KAl KATAOAUTTIKWY CUUMTWHUATWY, TOU
KOLVWVIKO-OLKOVOULKOU €TUMESOU KOl TNG OLKOYEVELOKNG Katdotaong. Ot &vo TteAeutaiol
TIAPAYOVTEG (KOLWVWVIKO-OLKOVOULKO €TMESO KOl OLKOYEVELOKN KOTAOTAON) CUCXETIOTNKAV HE TNV
gUnABela pOVO OTAV QUTH HETPNONKe HE Ta gpyaAeio TNG MOAUSLACTATNG KOL TNG OALOTIKNG
npooéyylong (Fl, TFI kat GFl), lowg yloti o aplBuog twv atOpwy TToU XOpaKTnplotnkav sumadn
BAoeL AUTWV TWV OPLOMWV HATOV OPKETA HEYAANOG Ot oOxéon HUE Tov aplOud Twv OTOHWV ToU
gvioniotnkav sunabn amd ta epyoAeia TNG PAWVOTUTILKAG Tpooéyylong. Me alla Adyla, sival

mOavo va unv GAavnKe KAOLO CUOYXETLON UE Ta AAAQ epyaleia AOyw XOUNANC OTATIOTLKAC LoXVOC.
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Ao tnv GAAn, elval onuavtikd va onuelwBdel otL aAAoL mapayovteg (Oonwg eival n nAkia kot to
HOPdWTLKO eMinedo) cuoxeTioTnKav LE TNV eUNABEL aveédpTnTa LE TO AV AUTr HETpRONnKe Baoel
™¢ dawotumikng [ ¢ moAudlaotatng mpooéyylons. Katd ouvénmela Ba  pmopoloape va
unoB£coupe OtL aAAoL Aoyol gival autol ou e€nyouv KAAUTEPA TN OXECN OVAUESA OTO KOLWVWVLKO-
OLKOVOULKO €Minedo, TNV OLKOYEVELAKI) KATAOTAON KAl TNV €UMABela. Juykekplpéva, autol ot dUo
napdyovieg mOavov va oAAnAoemidpouv HE Ta KpLtipla Twv epyaAeiwv TFI kat GFI, omou
nepAapBavovtal PuxoKowwvIKol Kat TepLBAAAOVTIKOL TP AYOVTEG.

H umoBeon o6tL n Sudyvwon dvolog A/kot N eudavion KOUTAOAUTTIKWY CUUTTTWHATWY
OUMLETEXOUV OTO oUVOPOUO TNG eumtabelag €xel mpotabel kol and aAAoug epeuvntég (37, 170, 171)
kat emBeBalwdnke koL otnv mapovoa UEAETN. Evw o0 aplBuo¢ Twv cuvwoonpwyv KATAOTACEWV
UYElOG ouoxeTioTNKE HE TNV €UMABeld OTaV QUTH METPNONnKe pe ta epyaleia TFl kat GFl, dev
Bp€BnKe ONUAVTLIKI) CUCXETLON AVAUECQA TOUG OTAV N eunABesla peTpiONKe e ToV 0pLlopo Twv Fried
KOlL OUV., l0W¢ AOYW TOU HLKPOU aplBoU aTOUWY TIOU Xapaktnplotnkav eunmadn cupudwva Le autov
TOV OPLOMO.

O poAog ¢ nAkiag €xel davel kal amo AANEG HEAETEC va CUOYXETIZETOL UE TO GUVSPOUO TNG
EUTTAOELOC AOXETA ATIO TOV OPLOLO TIOU XPNOLUOTIOLELTAL YLaL TNV TTOCOTIKN HETpnon t¢ (172). Opwg
TO YEYOVOG OTL XpnoLpomnotonkav mEvie SLaPopPETIKA EpYAAELQ YL TNV EKTILNON TNG EUTIABELAC HOG
odnynoe oe éva evlladEpov elpnua. H cuoxétion avapeoa otnv nAkio kot tTnv euntadela moilkIAe
ONUAVTIKA aVAAOYQ LE TOV OPLOUO TIOU XPNOLUOTIONONKE. ZUYKEKPLUEVO TTOPATNPHOAUE OTL OTAV N
gunaBela PeTpnOnKe e Tov oplopo TG Fried, n emidpaon tng nAkiag Atav peyaAlTEPN OO AUTH
TIOU TopatneEnOnke pe Toug AAoUG oplopolG. Ev pépel auto Ba pmopouoe va e€nynBel amod
$UOoN KaL ToV TPOTIO PETPNONG TWV KpLtnplwv mou nepthapBavovtal otov oplopo tng Fried. X auto
To gpyaleio tpla amod ta mévie kpurnpla (xapnAog AMZ, xoaunAn Sduvapn AafnAg kat xapnAn
taxutnta Badiong) PBacilovtol O QVILKELWEVIKEG HETPAOCELS. AMO TNV GAAN T KPLTApLo TWV
epyaAeiwv ¢ moAudiactatng mpoogyyong Bacilovtal KUplwE o0 EpWTNOELS aUTO-avadopag. Me
Bdaon ta Mapandvw MIOTEVOUHE OTL 0 POAOC TTOU £XEL N NAWKia oTnV eumtaBela pmopel va ektipunOel
KAAUTEPA ATIO AVTIKELUEVLKEG LETPNOELG TNG CWHATIKNAC SpaotnplotnTag Kot AElToupyiag.

ErutAéov, og ox€on HE TOUG CUMUETEXOVTEG e Alya €Tn ekmaidevuong, autol mou avédepav
TOUAQXLOTOV €MTA £Tn ekmaideuong pavnke va £X0UV ULKPOTEPEC MIBAVOTNTEC va £XOUV UTIAOELAL.
KabBwg 1o popdwtikd emimedo eival €vag mapAyovtog OXETIKOGC HUE TO KOLVWVLKO-OLKOVOULKO
eninedo, Ba unmopovoe Kaveig va umtoBEoel OTL n oxéon avapueoa otn popdwaon Kal tTnv eumadela
g€nyeiltal amo TO KOWWVIKO-OLKOVOULIKO €EMIMESO TWV OCUPUETEXOVTWV. OpwG TO YeYovog OTL N

eknaidevon ouoXeTWOTAV HE OPLOPOUG GOLVOTUTILKAG KoL TIOAUSLAOTATNG TIPOCEYYLONG TNG
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EUTIAOELOG, EVW TO KOLVWVLKO-OLKOVOLKO EMIMESO CUCXETIOTNKE UOVO E TTIOAUSLACTATOUC OPLOUOUG
¢ eumdBelag, umodelkvUel OTL (owg n ekmaidevon va mpénel va BewpnBel évag aveéaptntog
mapayovtag Kvduvou yla tnv euntdbela. MapOTL AUTA TA ATTOTEAECHOTO TIPETEL VO EPUNVEVOVTOL
HE TIPOOOXH, TPOTEIVOUV OTL Un Latplkol ) BLoAoylkol MapAyovTeg €ival Opoiwg onuavtikol Kot
emdpouv otnv embnuioAoyia tng eunadeLac.

Avadoplkd pe To pOAo tou ¢UAou, otnv mapouca Epesuva Oev PBpnkaue otabepd
HEYOAUTEPO EMUMTOAACUO TNG EUTIAOELAC OTLC YUVALKEG, Eval EUPNLA OTO OTOLO £XOUV KATAANEEL KoL
OAAeC peAETeg (45, 173). AVTIOETWC OTATIOTIKA ONUOVTLIKI) CUGXETLON QVARESA OTO YUVOLKE(O HUAO
Kal Tnv eumtaBela BpéBnke povo yla ta epyadeia TFI kat GFl. lowg o aplBudcg twv eunabwyv atopwv
TIOU EVTOTIOTNKAV LE TOV 0pLOoUO tnG Fried kot tnv kAlpaka FRAIL va ATav OpKETA ULIKPOC, VO LNV
elX€ OPKETN OTATLOTIKN LOXV, WOTE va adnOEL TIG CUCXETIOELS va pavouv (Type |l error). Miat GAAn
unoBeon mou Ba pmopouce va Yivel gival OTL KGOl QMO TA KPLTAPLA TwV €PYAAEiWV TNG
nmoAudLdotatng MPooEyylong ATAV TIO CUXVA OTLG yuvaikeg tou Oelypatog tng peA€tng. MNa
Tapadelypa otnv napovoa PeEAETN BpEBnKe pia oTATIOTIKA onuavTikn dtadopd avapeca ota dU0
dUAa 6owv adopd TNV gudAvion KOTOOAUTTTIKWY CUUTMTTWHATWY (Ttou eival kputrplo tou TFI kal
tou GFIl): umipxav 301 yuvaikeg pe cupMTwOTO KOTABALPNG o oxéon pe toug 103 avdpeg.
Mwoteboupe OtL xpelalovtal MEPLOCOTEPEC HEAETEC yla va OlepeuvnBel To av OVIWC UTIAPXEL
karola Stapopd avapeoa ota dUo GUAA WG TTPOC TOV EMUTOAACHO TNG EUNTABELAG I AV TA KpLTRpLa

Tou mepAapfavovtal oToug opLopoug npodlabétouv mpog pia Stadopd avapeoa ota SUo GuAa.

6.2. MeA£tn 2: Alepelvnon TNG OXEONC TwV SLATPOPLKWY TTOPAYOVIWV LLE TNV EuTaBEeLa

IXETIKA UE TO POANO HOKPOOPEMTIKWY CUCTATIKWY, BPEOnke OTL n MpOoAnyn evépyelag
OUOXETIOTNKE ONUAVTIKA UE TNV gudavion eumabelag, kATl mou €xel avadepBel katl amd AAES
OUYXPOVIKEC peAétec (89, 90). Aev BpéBnkav avtiotolyo amoteAéopota ylwa tThv mpocAnyn
MPpWTEVWY, (owg Adyw Twv Alywv atopwv ou avayvwpiotnkayv wg eunadrn Ye To povodlaotato
0pLoUO NG Fried mou xpnolpomnolntnke o€ AUTEC TIC AVAAUOELG.

QG mMPo¢ TG MUEMOVWHEVEG opadeg tpodipwv, N Katavalwon AaXaViKwV OXETIOTNKE
ONUAVTIKA UE TNV eumdBela. Auth n ox€on NTAV CNUOVTIKN, avefdptnta omo To epyaleio
afloAoynong NG eumabelag, akoOpn Kal Ootav €ywve €Aeyxog ylo Sladopoug CUYXUTLKOUG
TIAPAYOVTEG. ZUUPWVA HUE T OMOTEAECUATO TWV AVAAUCEWV, GAVNKE OTL OE OXEON HE TOUG
OUMMETEXOVTEG UE XAUNAOTEPN KaTAVAAwaON Aoxavikwy, autol pe upnAdtepn katavalwon sixav
HLKPOTEPEC MOAVOTNTEG va elval eunaBeig. 2T avaAUOELS TTOU XpnoLdomotnkav ta epyaleia

Frailty Index kau Tilburg Frailty Indicator, pavnke OtL ekTdG amd TNV KATAVAAWGON AQXAVIKWY, N
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vpnAn katavaAwon ¢poUTwV OXeTIOBNKE pe WIKpOTEPn TBavotnta eudaviong sumabelag.
Entiong, n uPnAn katavalwon Poaplwv cuvdEBnKe pe pelwpévn epdavion eumabelag, OMwS auth
aflohoynbnke pe to epyaleio Frailty Index. Auti n olvdeon eival mbavoé va odeiletal oto
YEYOVOG OTL QPKETA QAmMO Ta KPLTRpla ou mepllappavovtal oto epwtnuatoAdylo Frailty Index
oadopouv kopdlayyelakéG TABNOEL;, OL Omoie¢ £Xouv OUOXETIOOel oUOTNUOTIKA HE TNV
katavalwon Yaplwv (174).

Kamoleg mponyoUueveg HEAETEG €xouv Oeifel mapopola amoteAéopata. Mia mpoodatn
UEAETN UE OUYXPOVIKN avaAuon €6elée OTL N xapnAotepn mpooAndn Enpwv Kapmwv, GpoUTwV Kal
AOXQVIKWY CUCXETIOTNKE UE TNV avaAntuén tng eumadelag (121). Mia mpoomtikr) HeAETn €6el€e OTL
N Katavalwon ¢pouTwV Kol AAXOVLKWY ELXE TPOCTATEUTIKA OpEAN ATTEVAVTL OTNV QVATTTUEN TNG
€UTIABELOC KaLl N ox€on auth NTav 6000-e€apTnUEVN, E TTIEPLOCOTEPN KATAVAAWGOHN VO CUVOEETAL
HE UIKPOTEPN eminmtwon sumadelag (116). MaAwota ot Garcia-Esquinas kot ouv., mapatipnoav
ONUOVTLIK OCUOXETLON QVAPECO OTNV KoTavaAwon Aaxavikwv kot dUo amd Ta Kpltipla Ing
eunadelog (cupdwva pe to epyaleio tng Fried): To aioBnua KOMWONG Kal TNV akoLOoLA ATWAELA
Bapoucg (116). Ztnv napouvoa €psuva mapatnpnOnkKe auth n cUVOECH AVALESA OTNV KATAVAAWGON
Aayavikwy Kot Tnv mbavotnta epdaviong Tplwy KpLtnpilwv tTng eundbelac: to aiobnua konwong,
N HEWMEVN owpatik dpactnplotnta Kal tnv aduvapuia. Moap’ oAa auvtd pia AAAn mPOOTTIKA
UEAETN Oev BPrKeE KATIOL CUOCXETLON QVAUECO OTNV KATOVAAWGON AQXAVIKWV KOL TNV €UMABela
(175). MBavov o uKpOg aplBuog Tou Selypatog TnG HeAETNG ekelvng (v=560) va punv enétpee va
EVTOTILOTOUV OTATLOTIKA CNUAVTIKEG SLadopEC.

H mapouoa peAETN elval n mpwTn mou e€etalel tn ox€on avaueoa otn Meooyelakn Alatta
KalL TNV €uNABeLa, XpnoLlomolwvTag TPl StadopeTikolg TPOMoUS afloAdynong tne. Ta dedopéva
™C¢ aveédel€av OtL, avefdptnta anod To epyalelo eKTIHNONG TNG EUTTAOELAC, TO ATOMA AVW TwV 65
€Twv mou Swaflovv otnv Kowotnta kot mapoucialouv peyalvtepo PBabud uloBEtnong tng
Meooyelakng Alattag £€Xouv ULKPOTEPEC TOAVOTNTEG va avTlpeTwrtilouv eunaBbela, o oxéon Ue
Ta Atopa mou mapouctalouv HKPOTEPO PBabud ulobétnong tng Meooyelakng Alattag. Méxpl
ONUEPQ OL UTIOAOLTTIEG £pEUVEC TTOU 0TLA{OUV OTNV OX€on avapeoa otn Meooyelokn Alatta kat tnv
EUTIAOELOL £XOUV XPNOLUOTIOLOEL POVO TO €pyaAeio mou mpotabnke amod tnv Fried. Opwg ta
KPLTApLaL AUTOU TOU OPLOWOU gival apeca ouvoedepéva e Slatpodkouc mapayovteg. H petwpévn
Suvapn, n xapnAn duoikn acknon Kal n anwlAela Bapoug ennpeadlovral aueca amno t dlatta Kat
™V MpooAndn 1600 POKPO- 600 KOl UIKPO-BPEMTIKWY CUOTATIKWY, KATL Tou Ba umopoloe va
neocoAaPel otn oxéon avaueoa otnv eundabela katl T Meooyelakn Siatpodn. To yeyovog Aonov

OTL otnv Tapovoa WUEAETN PBPEONKE OTATIOTIKA ONUOVTIKI) CUOXETION OvVAPEoA oTto Babuo
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uloBEtnong tng Meooyelakng Alatag kol tng eumaddelag, avefaptnta amd Tto epyaleio
a€LOAOYNONC TNC, EVIOXVUEL TNV OELOTILOTIO TWV OMOTEAECUATWY MG,

To amoteAéopata TG mapoucag HEAETNG oupdwvoUV HE auTd AAAwWV TpoodaTwv
EPYyOOLWV. ZUYKEKPLUEVA oL Bollwein kat ouv., og pia avaAluon Twv cuyxpovikwv SeSopévwy amo
192 nAkwpéva atopa mou StaBlovoav otnv Kowotnta, aveédelfav OtL o oXEoN UE TA ATOUA TIOU
elyav yaunAotepo Babuod uwoBEtnong t¢ Meooyelakng Alattao, 6ca tnv uloBetovocav oto
HeyaAUTePO Babuo, eixav onuavitikd Alyotepeg mibavotnteg va epdavilouv eunabela (Onwg autn
HETPNONKE PE ToVv oplopo tng Fried) (122). Itnv 8la HEALTN OL €PEUVNTEC ApATAPNOAV OTL N
LECOYELOKN AlOLTO CUCXETIOTNKE PE PLEUOVWHEVA KPLTAPLA TNEG EUTIAOELOG KOl CUYKEKPLUEVA LIE
™V anwAela Bapoug, Tn xapnAn taxvtnta Badlong Katl to XapunAo eninedo cwUATIKAG AoKNONG.

Mia GAAN TpooTmTiKy MEAETN 690 NALKIWUEVWY aTOMwY €8€L€e emiong OTL 0 OXEoN ME T
atopa HE TO XaunAotepo Pabuod uwobétnong tng Meooyslakng Alaltag, ta ATOpd HE TOV
vPnAdtepo Babuod voBETNoNG TNG, Mapousiacav onUAVTIKA XapnAotepo kivéuvo va avamntuéouv
eunadela (Omwg aflodoynbnke pe TOoV OpPLOPO TNG Fried) akoun kal HETA amo 6 xpovia
napakoAouBnong (123). Yrmapyxouv emniong Alyeg HEAETEG TTOU £XOUV TOPATNPHOEL LAKPOTIPOOECUN
Betikn enidpaocn tng Meooyelakng AlaLtag ota EMUEPOUC KPLTAPLA TNC EUTIABELAC, OMwWG €lval N
tayvutnta Badiong (124, 125).

Ol punxaviopol péow Twv omoiwv n Mecoyelakn Alatta kat n katavaAwon ¢pouTwy Kal
Aayavikwy entdpolv oto ocuvdpopo tn¢ euntabelag dev eivat MARPwWS yvwaotol (176). Elval mBbavo
Ta 0pEéAN mou €xel n Meooyelakn Alatta evavtia otnv avamtuén moAAwv xpoviwv mabroswy,
OMwC¢ €ival o cakyopwdng daBnTng, o Kapkivog, oL VEUPOEKPUALOTIKEG KAl Ol KapSLayyELOKEG
nabnoelg, va pPelwvouv TNV mbavotnta eudaviong suntabelag (177). To iSlo woxVEL Kat yla TV
Katavalwon Aaxovikwv kot ¢ppoltwv. H uvdnAl katavalwon Aaxovikwv kot ppolTtwv E£xeL
ouvdebel pe tn HEWUEVN epdavion capkomeviag (178), Tn UEWUEVN EMUMTIWON TaxUoapKiag,
eykedpaAlkwy Kot kKopdiayyelakwv mpoPAnpatwy (179, 180) kol HE HEWUEVEC TLOAVOTNTEG
Bvnowotntag (181). Ta op£AN autd amd TNV KatavaAwon Aaxovikwy Kal ¢poltwv adopouv TN
Sapkela tNG LwNnAG TWV ATOUWY KoL EMOUEVWE Umopel va StapecoAafolv otn ox€on Tou €XOUV UE
NV eunaBela.

ErmutAéov €xel Bpebel ot ta auvénuéva emnineda ofelbwTtikol otpeg xapoaktnpilouv tnv
naBoduolodoyia tng ynpavong (182) kat oxetilovratr pe eudavion sunabelag (183). Kat
enéktaon Oa umopoloape va UTOBECEL KAVELG OTL N TPOOTATEUTIKY Spdon Tou €xouv n
Meooyelakn Alatta kat n katavaAwon Aaxoavikwyv kat ¢poltwv otnv sunabela iowg odeilovtal

OTLG ONHOVTLKEG OVTLOEELOWTIKEC LOLOTNTEG TWV GPOUTWV KAl TWV AQXOVLIKWV.
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Eniong, amoteAéopata HeETA-avVAAUCEWV TIOU €PEUVOUV TN OXEON TNG €UMABeslag UE TN
xpovia pAeypovry, Seixyvouv OTL 0 oX£0N LE TOUG 1N €uTtaBeic NALKLWUEVOUC, OL TIPpO-guTaBE(g KoL
oL eunaBeig €xouv vPnAotepa emnineda tng C avildpwoas MPWTEIVNG KAl TNG LVTEPAEUKIVNG-6
(184). An6 tnv GAAN UTIAPXOUV UEAETEG TAPATAPNONG Kal TapEpBaong oL omoleg deixvouv OTL N
Meooyelakrn Alatta kal n katavalwon ¢GpoUTwv Kal AaXaVIKWV cuoXeTilovtal Pe xapnAotepa
enineda twv dewktwv dAeypovig (185-187). Etot, eivat mbavo n aviipAeypovwdng dpdon tng
Meooyelakng Alattag, Twv ¢polTWV Kol TwWV AQXAVIKWY VA EENYEL TOV IPOOTATEUTIKO POAO TOUG
QMEVAVTL 0TO OUVOPOUO TNG EUTIABDELOG.

Eva. ONUOVTIKO TIAEOVEKTNHO TWV HEAETWV TIOU TpAyHATOmolOnkav oto MAAiCLO0 TNG
napovoag SlatpLBng elval To PEYAAO KAl AVILTPOCWIEVUTIKO Selya ATOUWY AVW TwV 65 €Twv. X
QUTO GUMPBAAAEL KUPLWG TO YEYOVOG OTL OL CUUETEXOVTEG TIPOEPXOVTAL ATIO SLAPOPETIKEG TIEPLOXEG
™¢ EAANGSOC, peyoAUTEPA KOl UIKPOTEPO QOTIKA KEVTpa (ABrva kol Adploa), KWUOTOAELS Kal
OYPOTIKEG TIEPLOXEC. M0 OUYKEKPLUEVA, TO Selypa poEpXeTal anmd ta dnUOToAdoyla Twv ARpwv
Aaploaiwv, Apapouaciou kat GAAwV cuvepyalOPeVWY AWV Kal N €MAOYN TWV CUUHUETEXOVIWY
€ylve peTtd amo tuxaia SewypatoAndia. Me autd Tov TPOMO OTNV TApPoUoO HEAETN
ocuunep\ndOnkav atopa SladOPETIKNC KOWWVIKO-OLKOVOUIKAG TAENG, HE OLodOPETIKEC
Sautntikég ocuvnBeleg. Emiong, otnv EAAGSa OTtwGg Kot TG uTtoAoLneg Eupwmaikeés xwpeg, ol AvOpeg
KOl Ol YUVOUKEG AVW TWV 65 €TwVv SLapEPOuV oNUAVTIKA WG PO dnuoypadlkols Kal LATPLKOUG
TapAyovies. lNa mapadelypua ot NAKIWUEVEG YUVALKEC €xouv Alyotepa €tn ekmaidevong,
XAUNAOTEPO KOLVWVIKO-OLKOVOULKO eminedo, peyalutepn mbavotnta eudaviong KATabAUTTIKWY
CUUTTWHATWY KAl YWWOoLaKNG EKMTwonG. Kat' emMéKtaon, N CURMETOXN NAKIWHEVWY avépwyV Kal
YUVOLKWV CUUPBAAEL 0T HeyaAUTEPN QAVTLTTPOCWIIEUTIKOTNTA TOU SEIYHATOG, KATL TTOU ETUTPETEL TN
YEVIKEUON TWV QNMOTEAECUATWY HOG OTOV EAANVIKO MANBUOUO NALKLWHEVWY ATOUWY, EVIOXUOVTAC
NV €EWTEPLKA EYKUPOTNTA TNG UEAETNG.

Ytn peAétn HELIAD ocuMAéyetal évag peyalog aplOpog mAnpodopuwv Kat Sedopévwy,
YEYOVOC TIOU PG EMETPEPE VO TTOCOTLIKOTIOLOOUE TNV eUTABeLa e TTEVTE SLadOoPETIKA epyaleia
mou akoAouBouv TN povodidotatn, TNV TOAUSLACTATN KoL TN OALOTIKA TIPOCEYYLON TNG
afloAoynaong g Kot va a€LoAoyrooUpE TIG HeTafl Toug SladopEG. H Xprion TOOO UTIOKELUEVIKWVY
000 KOl OVTLKELUEVIKWY HETPACEWV TNG AETOUPYLKOTNTAC, TNG KLWNTIKAG LKAVOTNTAG, TNG
CWHATIKAC KAl PUXOAOYIKNG KATAOTOONG CUVELOPEPEL OTNV aKPIBELA LETPNONG TWV KPLTNPLlwY TWV
Slapopwv epyadeiwv ¢ eundBelag. EmumAéov 1o mARBo¢ twv dedbopévwy emétpede va yivel
TIPOCOPHOYH OTA OTATIOTIKA MOVTEAQ ylot OPKETOUG OUYXUTLKOUG TtapAyovtes. ElSikotepa, €KTOG

ano tnv Kataypadn Snuoypadlkwv Kal KAWIKWY SeS0UEVWY, Ol CUUUETEXOVIEG TNG HUEAETNG
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olokAnpwoav £va Aemtopepr) veupopuxoloylkd €Aeyxo. To yeyovog QuTO €eMETpee TNV
okplBEotepn afloAdyNon TwV YVWOLOKWYV SUCKOALWY TWV OTOUWY KAl TOV EVIOTILOMO OKOUN Kal
TWV aTtOpwV Tou mapoucialav ATeg yvwolakes duokoAies. H akplBrig diayvwon avoloag Atav
onpavtikni yla 800 Adyoug: a) yla va eAeyxBel To av Kot Katd moco anoteAel mapayovta Kivdéuvou
yla Tnv epdavion sunabelog kat B) yia va YIVEL OXETIKOG OTATIOTIKOG EAEYXOG OTA LOVIEAQ yLa TN
Slepelivnon tng oxéong avaueca otn Meooyelakn Alatta Kot Tnv eundBela w¢ mpog tnv LTapén
YVWOLaKWV MPoBAnUaTwy, Ta omnola €xel pavel va cuoxetilovtal pe tnv epudavion g eunabelag.
H evbehexnc veupopuyxoloyikn afloAoynon eival amapaitntn os HeAETEC Tou TeplAapBavouv
ATOpA AVW TwV 65 €TWV 0ANA PEXPL OTLYUNG Sev TEPNAUBAVETAL OE OXETIKEG LEAETEG.

To (610 LoYUEL KaL Yl TNV avixveuon KATABAUTTIKWY CUUMTWHATWY, Ta onola eival mbavo
va emépolv otn oxéon avaueoa otn Statpodn kal Tnv eumdbela. EEaANou, onwg avadépdnke
oto KedpaAawo 1.5.3. n umapén katabAwpng éxel cuvdebel e TNV epdavion eunabelog aAAd KoL pE
Slatpodkolg mapayovteg. OL MEPLOOOTEPEG WEAETEG apkouvtal otnv kataypoadn mbavig
QVTIKOTAOAUTTIKAG GAPUAKEUTIKAG aAywyng Yyl Vo EVIOMIOOUV T ATOMO HME KATABOAUTTIKA
CUMMTWHATOAOYLA KAl OTtAvia XpNOLUOmoLlouV Kamota KAipaka afloAoynong tng KatabAupng. Itnv
mapovuoa HEAETN Xxpnolpomnotjoape dedopéva yla tn GAPUAKEUTIKA aywyr TwWV CULUETEXOVIWV
Kol 6edopéva amod €161k KAHaKa avixveuong KATABAUTTIKWY cUMTTWUATWY. H akplng dtayvwon
npoBAnuatwy 8dBeong xpnowomowndnke yla vo gAéfoupe av n KatdbAuwpn eival évag
miopAyovtag KWwduvou ToU CUOXETIETAL e TNV EUTIABELO KOL OTN CUVEXELA XPNOLUOTIOONKE WG
OUYXUTLKOG TtapAyovtag otn oxéon avapeoa otn dtatpodn Kal Tnv eumadbela.

ITa TIAEOVEKTAMATA TNG MEAETNG OUMMEPNAPBAVETAL KAl n Xpnon Tou epyaAsiou
MedDietScore, TtO omoio O&nuoupynbnke wg €va Bewpntikd SlatpodPlkd TMPOTUTO,
XPNOLUOTIOWWVTAC a priori BewpnTikEG yVwoelg Statpodng Kal emotnuovika dedopéva. Q¢ ek
TOUTOU, TO €K TWV TPOTEPWV QUTO epyaAeio afloAoynong tou PBabuol uloBEtnong tng
Meooyelakng Alattag dev emnpealetal amo TG cuvAOeLeC TOU SElYUOTOC TNG EKAOTOTE HEAETNG.
AUTO eMULTPETEL TN OUYKPLON UETAEY TWV AmoTeEAEOUATWY SLadpopwVv HEAETWYV TOU TIEpAQBAVOUV
TANBUOUO e SLadOopETIKO TTOALTIOTIKO UTtOBaBpo (188).

AT TNV AAAN UepLd, n HEAETN auth dev oTepeital MepPLOPLOPWY. Kuplwg n cuyxpovikn tng
ovaAluon Oev EMITPEMEL TOV EVIOMIOUO OLTIOAOYIKWY OXECswv avapeoa ota Siadopa
Snuoypadkd Kol KALWVIKA XOPAKTNPLOTIKA TWV aTOUWY, TIC SlatpodLkéG Toug ouvnBeLleg KaL TNV
eudavion eundbelag. EmumAéov otnv mpoondbsld pag va dnuioupynooupe mévie SladopeTika
epyoleia afloAdynong tng eumabelag, XPELAOTNKE VA TPOTIOTOL|COUE KATIOLA OO Ta KPLTHpLa

TWV opXIKwV epyoAeiwv. Etol o SladopeTikdg TPOMOC aLloAOYNoNE TWV KPLTNPLWV TOU OPLOUOU TNG
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Fried lowg amoteAel éva pPeloveEKTNUA TNG MEAETNG. Map’ OAA QUTA TUOTEUOUUE OTL OKOMN KL oV
KATIOLEG TIAPAUETPOL METPNONKAV pE SLAPOPETIKO TPOMO, TMAPAUEIVAUE KOVTIA OTn AOYIKN TWV
KpLtnplwv mou apxlkd mpotewvav ol Fried kat ouv. E€GANOU 0 emumoAaopog mou avadEpape otnv
napoloa HEAETN elval MOPOUOLOG UE AUTOV TTIOU avapEPOUV AAAEG MEAETEG TTOU XPNOLLLOTIOLOUV
ToV 0pLopO tNng Fried (40). To 6o woxVEeL kal yla To gpyaleio TFI, 6mou xpnotuomnowjoope ta 13
amno ta 15 KpLtrpla ou apxLKA ixav mpoteivel ol dnutloupyol Tou, yeyovog mou Ba pumopouoe va
LG 08NnNyNoeL 0 ULKPEG QMOKALOELG OTOV UTTOAOYLOMO TOU €TMOAQCHOU TG euTtaBelag. Mapd to
YEYOVOC OTL XPNOLUOTIOINOOUE AlyOTeEpa Kplthipla, Slatnproope TO apPXWKO Oplo TOU Eixav
npoteivel oL Snuoupyol tou epyaleiou, cUpdwva Pe TO omoio eumabeic eival 6ool mMAnpouv
TouAdyxlotov 5 amod ta 13 kputipla. Me autdv tov TpOmo (XPNOLULOToLWVTaG To i6lo 0plo aAAd
Alyotepa kpltrpla), owg odnyndnkaue C€ €vav TIO OQUOTNPO OPLOUO TNG €UTtABelg, OAAQ
amodUYOUE HlO UTIEPEKTIUNON TOU EMUTOAQCHOU OTOV Omoio mibavwg va KAataAnyoue ov
XPNOLLOTIOLOUoAUE €Val XOUNAOTEPO Oplo. ZUyKpivoviag outrh HE GAAEG UEAETEG TIOU €XOUV
Xpnoluomnotoel to epyoadeio TFl Sev Bpnkape onUavtikeég SlapopEG WG MPOG TO TOCOOTO TWV
gUmaOwv aTOpWV.

Evag AAAOC TIEPLOPLOUOC TNG MEAETNG 0dopd OTO EPWTNUATOAOYLO CUXVOTNTAC
Katavalwong tpodipwy, To omoilo amattel tnv avakAnon mAnpodoplwv Kat dpa Baciletal otn
yVwolakr Astoupyia Twv atopwy Kal Kuplwg otn Asttoupyia TNG HvAUNG. Ta NAKLWUEVO ATOUA
NG UEAETNG UMOpPEL va elval o emppenn o€ AaBn avAakAnong kot apa va avadepouv Aabog
mAnpodopleg oXeTIKA Ue TNV nuepnola Siatpodiky toug mpocAnyn (189). Na auvtd 1o Adyo,
eMé€apne otnv mapoloo UeAETn  ekmaldeupévol  Statpodoldyol va  xopnynoouv Ta
EPWTNUATOAOYLIO  KaTavaAwong tpodipwy, OSlvovtag oToug OCUMMETEXOVTEG o0d8nylec Kal
SLEUKPLVNOELG WG TIPOG TN CUXVOTNTA KATAVAAWONG Kal To HéEyeBog NG pepidacg kabe tpodLuou.
EmutAéov otnv mepimtwon mMou KAMOLOG CUMUETEXOVTAG Sev NTav KAVOG va dwoel akplBeic
TANpodopLleC WG TPOC TNV NUEPNOLA KATAVAAWON TPodipwy, TOTE 0 cuvodOg Tou Bonbouaoe Pe T
oulMoyn Twv amapaitntwv TmAnpodoplwy. Eva AAO PELOVEKTNUO TOU E£pwTtnpatoAoyiou
ouxvotntag KatavaAwong tpodipwyv adopd oto yeyovog OtL MepAAUPBAVEL EPWTACELS Yla €va
HLKPO XPOVIKO SLACTNHA KL CUYKEKPLUEVA, OTNV TApoUoa LEAETN OL EPpWTNOELG avadEpovTtal oTn
ouxvOTNTA KATAVAAWGONC TPOdIHWVY EVTOC TOU TeEAeUTAlOU prva. AUTO £pXETOL O aVTIOLOOTOAN HE
TO YEYOVOC OTL OL UNXAVIOHOL TTou EUBUVOVTAL YLOL TOV TIPOOTATEUTIKO pOAO TwV OPASWV Tpoditwy
Kal Twv dlatpodlkwyv MPoTUTIwY oTNV epdavion tng umdbelag amattouv xpovia dpdaon. Opwg,
O6ev umdpxouv AMa €ykupa epyaleia yla TNV avadpoutkny afloAoynon Ttwv Slatpodikwv

TPOTUTIWV Kal UTIOBEToupEe OTL oL SlatpodlkéC ouvnBEeleg TwV HEYOAUTEPWY ATOUWV (OTWG
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TIPOKUTITOUV QIO T EPWTNUATOAOYLA cUXVOTNTOC KatavaAlwong tpodipwyv) dev Sladépouv amo
OUTEC TIou uloBetovoav otn péon nAwkia. EEAANOU, TPOOTMTIKEG PEAETEG €xouv Oeifel OTL n
uloBétnon tng Meooyelakng Alattag mapapével otabep OKOUN KOL LETA OO HUAKPEG TIEPLOSOUG
napakoAouBbnong (190, 191).

EmutAéov TapOTL TO OTATIOTIKA MOVTEAQ TIPOCAPUOOTNKOV WC TpoC Sladopoug
mapayovteg, dev umopel va amokAelotel n mBavr Umoapén GAAWV CUYXUTIKWY TAPAyOVIWY TTOU
evbexouévweg emdpolv otn oxéon oavapeca ota Siadopa  Snuoypadlkd Kol KAWIKA
XOPOKTNPLOTIKA TWV ATOUWV, TIG SlatpodLkeéG ToUC cuvnBOeLeC Kal TNV eumtdBela. TEAOC TTOAAG amo
ta 6edopéva ¢ peAétng HELIAD mpoépyovtal amnod TG auto-avadpopEC TWV CUUUETEXOVIWY, OTIOTE
kKat &ev UMoOpoUUE va amokAeicoupe tuxov oddApata katd tn Sdwadkaocia cuAloyng Twv

TAnpodopLwv.

KEDAAAIO 7: ZYMIMEPAZMATA

Maykooplwg Kol otn xwpea Hog mopatneeitol pio onuaviikn avénon tou mMPoodOoKIUoU
emBlwong pe amotédecpa va €xel auvénBel kal To MOCOOTO TWV NAKIWHUEVWY OTOMWV OTOV
mAnBuopuo. H eumdBela dev eival avamodpeuktn OCUVEMELX TNG ynpavong, oAAd ocuvdéstal
ONUAVTIKA UE TNV NAKLO. Aev yvwplloUE TOUG QUTIOAOYLIKOUG TAPAYOVTEG TIOU TNV TIPOKAAOUYV,
OAAG oL pEXPL Twpa PeAETeC €xouv avadeifel MANBog mapayoviwv KivdUvou Tou oxetilovrtal pe
™V gudavion t¢. H mpoodeuTikn EKMTWOoN TwV GUCLOAOYIKWY CUOTNUATWY TOU OPYOVIOUOU EVOC
OTOMOU KAl N CNUAVTIKA gvaloBnolo Tou o€ OTPECOYOVOUG MOPAYOVTEG auEavouv Tov Kivuvo
HLOG OELPAC APVNTIKWV ETIUMTWOEWV YLA TNV UYELQL.

OL EMUMTWOELG OUTEG E(VAL ONUOVTLKEG YLOL TO ATOUO TIOU VOOoEl, aAAG amoteAoUv ameln Kal
yla ta uothpota Yysiag Twv xwpwv maykoouiwg. ‘Hén ta Zuotiupata Yyeiag avilpetwrnilouv
HEYAAN IATNON yla XPNON UTNPECWWV UYElag omo NALKLWHEVA ATOMO, KATL TTOU HEAAOVIIKA
oavapévetal va auénbel mepattépw, 18iwg yla ta eumabn atopa, MExpL otlypung dev umapyxouv
opKeTad debopéva yla To KOOoTOG TNG eumadBbelag. Exel davel OTL To KOOTOG yla UTINPECLIEG LYELaG
arnod Toug mpo-eumaBeig kat Toug euntabeig nAtkiwpévoug eival mepimou 30% kat 75% peyaAltepo
o€ ox€on HE Toug Un gumaBeig (192). Aappavovtog umoPn to HeEYAAO KOOTOG TTOU GUVETIAYETAL N
dpovtida Twv atopwv pe eumdBela aAAA Kal TO YEYOVOG OTL E(val LA KOTAOTOON TIOU UMOpPEL va
PpoAndOel kaL va avTIUETWTILOTEL, N €peuva YUpw amod Tnv mpoAndr ¢ Kal TOUG TIAPAYOVTEG TIOU
oxeTilovtal Pe TNV avamtuén tng elval onUavTikr.

H mapoloa peAETn €xel CUUPAAEL ONUOVTIKA TIPOG AUTH TNV KateLBuUvon, MaPEXOVTOC
b6ebopéva yla Tnv emidnuioloyila tng eUTABELAC OTN XWPA KOG KAL YO TIAPAYOVTEG TIOU UITopoUV
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va €mOPACOUV TIPOOTATEUTIKA OMEVOVTL OTNV avamtué tng. Avaloya HE TO €pyaleio
afloAoynoncg tng eunabelac, Bprnkape kat éva S1adopeTIKO EMUMTOAACHO TOU CUVSPOUOU, KATL TTOU
evlexouévwe Selxvel OTL Ta gpyaleia autd PETPOUV Kal SLAPOPETIKEG TMAPAUETPOUG TNE UYELOC
TWV OTOPWV. ATIO TA OMOTEAECHATA QUTAG TNG LEAETNG UIMOPOUE VA UTIOOTNPIEOUE OTL Epimou
10 1,5%- 4,0% TWV ATOUWV AVW TWV 65 €TWV Tapouclalel SUCKOALEC OXETLKEG LE TN CWHATIKN Kal
duowkn katdaotaon (6nwg autég aflodoyouvtal anod ta epyaleia TG LovoSLAoTATNG TPOCEYYLONG
™G eunmaBbelag). OL SuokoAieg QUTEC emdpolV apPVNTIKA OTo OUVOAO TNG UYeldG TOuG Kot
TEPLOPIlOUV ONUOVTIKA TNV KABnuepvoTnTa TOUG. Eva peyaAUTEPO TOCOOTO TWV ATOUWY AVW TWV
65 eTwv (mepimou 2 otoug 10) mapouctalel onUAVIIKO aplBud aobevelwy, CUUMTWHATWY (KUPLWE
VEUPOAOYLKWV KOL YNPLOTPLKWY) KAl EKITTWAON TNG AELTOUPYLIKOTNTOG TOUG (0w aloAoynbnke amno
To epyodelo TNG MOAUSLACTATNG TPOCEYYLONG TNG eunmdbelag). TEAOG, OTav Xpnolomollénkav
epyaAeia TnG oAloTIKAG KateBuvong tnNg euntabelag, eidape OtL to 25% pe 30% TWV OTOUWV AVW
TWV 65 €TWV AVTIHETWTIIlEL EKTOG amo mpoPARUaATa UYElOG KAl HELWUEVN CWHATIKN Agltoupyia,
erumAéov mpoPAnpata S1aBeong, dyxoug Kol KOWWVIKNG OMOMOVWONG.

H eunmdBela eivat pia duvaplkn A€ltoupyilkn) Kataotaon: n évapén t¢ umopel va
emPpaduvOel kat n e€ENLEN TG umopel va avtiotpadel, e TV mpolndbeon OTL MpayUATOMOLE(TAL
€yKalpn avixveuaor ¢ Kat uloBeToUVTAL OL CWOTEC OTPATNYIKES Slaxeiplong tng. MNMotevoupe OTL N
napoloa LEAETN OUVELOPEPEL OTNV QVIXVELUON TWV MOPAYOVIWV EKEIVWV TIOU oxeTilovTal e TNV
eudavion TNG €UMABOELNG KAl TOUG OMOLOUG Ol EMAYYEAUATIEG UYELOG TTOU aOYXOAOUVTOL HE
NALKLWHUEVA ATOUA UITOPOUV va AapBdavouv ultodn yla tnv €yKailpn avixveuon TwV CUUMTWUATWY
NG eundBdelag. H nAwkia, ta £Tn ekmaibeuong, TO KOWVWVLKO-OLKOVOULKO TIMESO, N OLKOYEVELAKN)
KQTAOTOON KAl N TTOAUVOCNpOTNTA ELVOL KATIOLOL ATtO AUTOUG TOUG TTOPAYOVTEG.

Méxpt otiyung dev yvwpiloupe TL akplPwe mpokaAel tnv eumdbeia. Oswpolpe OTL N
TIapoUoa UEAETN OUVELOPEPEL ONUAVILKA OTNV QVIXVEUCHN TPOTOTOLCIUWY TIAPAYOVIWY LKOVWV
VO LELWOOUV TN ouxvotnta t¢ eunabelag. H Statpodr sivat £€vag amo autol TOUG TTAPAYOVTEG.
H mapovoa SwatplBry avédelée tnv mpootateutiky Spdcon ¢ uloBétnong tng MeCOYELAKAG
Atlattag otnv epudavion g eumabelag. To yeyovog OTL aveEdptnta amno to epyodeio afloAdynong
TOU OUVOPOUOU TNG EUTIABDELAC, ELSAUE ONUAVTIKI) CUCXETLON AVAUESA 0TO BaBuo uloBETnong tng
Meooyelakn g Alattag Katl tTng eunABelag amoTteAEl TO BAOKO EUPNUA QUTAC TNG LEAETNC.

Amattouvtal TIEPLOCOTEPEC UEAETEG TPOOTTIKAG avAAUONG €lval amapaitnteg yla va
anocadnviotel N akpBng oxéon tng Meooyelakng Alattag e TNV eUMABOELA, KOL CUYKEKPLUEVA VAl
SlarotwBel av o vPNASGG BaBuog uBETNONG TNG Meooyelakng Alaltag cuVEEETAL ALTLOAOYLKA UE

HLKPOTEPN eMinMTwon eunddelag. Map’ OAa aUTA, Ta AnoteAéopata T mapovoag SlatplBng €xouv
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WOlaitepn aia yia t dnuoocta vyeia, KaBwg SLOTPOPLKEG CUOTACELS BACLOUEVEG OTIG APXEG TNG
Meooyelakn¢ Alattag Ba pmopovoav va mpotabouv pe otdxo tv npoAnyn tng eunabelag. AKOun
KOl PLKpR MElwon TNG ouxvotntag tng eumdbeslog elvol onuavtikg Kol pmopel va emidépel
BeAtiwon otnv vyeia Kal TNV molotnTa {WNG TWV NAKLWUEVWY ATOUWV.

EmutAéov ta amoteAéopata TG mapovoag UeEAETNG Ba pmopouoav va aflomolnbolv oe
HEAAOVTIKEC TapeUPAcelc aAAayrg Tou Tpomou {wn¢ Kol CUYKEKPLUEVA TNG Slatpodnc. Oa Atav
WOlaitepa evéladépouvoa n Stepelvnon tng enidpacng tng Mecoyelakng Alaltag ota ATopa Tou
eudavilouv mapayovteg KvdUvou yla tTnv epdavion sunadelag (onwg avtol Stepeuvnbnkav otnv
mpwtn MeAETN TNG mMapoloag SlaTpLBng), HE TEAIKO oTOXO T Snuiloupyio odnylwwv ylwa tTnv
MPOANYN NG eundbelag KoL TNV MPowbnon oTPATNYIKWY TTOU CUVELCHEPOUV OTNV EMITEVEN Hiag

Lo uyLoug yMpaveng.

113



BIBAIOTPADIA

1.

10.

11.

12.

13.

14.
15.
16.

Oeppen J, Vaupel JW. Demography. Broken limits to life expectancy. Science 2002;296(5570):1029-
31. doi: 10.1126/science.1069675.

Authority HS. 2011 Population-Housing  Census.  http://wwwstatisticsgr/el/statistics/-
/publication/SAM03/2011 2012.

EUROHEX. Health Expectancy in Greece. EHLEIS Country Reports 2015(9).

Morley JE, Vellas B, van Kan GA, Anker SD, Bauer JM, Bernabei R, Cesari M, Chumlea WC, Doehner
W, Evans J, et al. Frailty consensus: a call to action. Journal of the American Medical Directors
Association 2013;14(6):392-7. doi: 10.1016/j.jamda.2013.03.022.

Cesari M, Leeuwenburgh C, Lauretani F, Onder G, Bandinelli S, Maraldi C, Guralnik JM, Pahor M,
Ferrucci L. Frailty syndrome and skeletal muscle: results from the Invecchiare in Chianti study. The
American journal of clinical nutrition 2006;83(5):1142-8.

Auyeung TW, Lee JS, Kwok T, Woo J. Physical frailty predicts future cognitive decline - a four-year
prospective study in 2737 cognitively normal older adults. The journal of nutrition, health & aging
2011;15(8):690-4.

Boyd CM, Xue QL, Simpson CF, Guralnik JM, Fried LP. Frailty, hospitalization, and progression of
disability in a cohort of disabled older women. Am J Med 2005;118(11):1225-31. doi:
10.1016/j.amjmed.2005.01.062.

O'Brien TD, Roberts J, Brackenridge GR, Lloyd WH. Some aspects of community care of the frail and
elderly: the need for assessment. Gerontologia clinica 1968;10(4):215-27.

Winograd CH, Gerety MB, Brown E, Kolodny V. Targeting the hospitalized elderly for geriatric
consultation. Journal of the American Geriatrics Society 1988;36(12):1113-9.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, Seeman T, Tracy R, Kop W/,
Burke G, et al. Frailty in older adults: evidence for a phenotype. The journals of gerontology Series
A, Biological sciences and medical sciences 2001;56(3):M146-56.

Rodriguez-Manas L, Feart C, Mann G, Vina J, Chatterji S, Chodzko-Zajko W, Gonzalez-Colaco
Harmand M, Bergman H, Carcaillon L, Nicholson C, et al. Searching for an operational definition of
frailty: a Delphi method based consensus statement: the frailty operative definition-consensus
conference project. The journals of gerontology Series A, Biological sciences and medical sciences
2013;68(1):62-7. doi: 10.1093/gerona/gls119.

Ferrucci L, Guralnik JM, Simonsick E, Salive ME, Corti C, Langlois J. Progressive versus catastrophic
disability: a longitudinal view of the disablement process. The journals of gerontology Series A,
Biological sciences and medical sciences 1996;51(3):M123-30.

Villacampa-Fernandez P, Navarro-Pardo E, Tarin JJ, Cano A. Frailty and multimorbidity: Two related
yet different concepts. Maturitas 2017;95:31-5. doi: 10.1016/j.maturitas.2016.10.008.

Yeolekar ME, Sukumaran S. Frailty Syndrome: A Review. J Assoc Physicians India 2014;62(11):34-8.
Conroy S. Defining frailty--the Holy Grail of geriatric medicine. J Nutr Health Aging 2009;13(4):389.

Engel GL. The need for a new medical model: a challenge for biomedicine. Science
1977;196(4286):129-36. doi: 10.1126/science.847460.

114


http://wwwstatisticsgr/el/statistics/-/publication/SAM03/2011
http://wwwstatisticsgr/el/statistics/-/publication/SAM03/2011

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Gobbens RJ, Luijkx KG, Wijnen-Sponselee MT, Schols JM. Towards an integral conceptual model of
frailty. The journal of nutrition, health & aging 2010;14(3):175-81.

Lang PO, Michel JP, Zekry D. Frailty syndrome: a transitional state in a dynamic process.
Gerontology 2009;55(5):539-49. doi: 10.1159/000211949.

Ensrud KE, Ewing SK, Taylor BC, Fink HA, Cawthon PM, Stone KL, Hillier TA, Cauley JA, Hochberg MC,
Rodondi N, et al. Comparison of 2 frailty indexes for prediction of falls, disability, fractures, and
death in older women. Arch Intern Med 2008;168(4):382-9. doi: 10.1001/archinternmed.2007.113.

Morley JE, Malmstrom TK, Miller DK. A simple frailty questionnaire (FRAIL) predicts outcomes in
middle aged African Americans. The journal of nutrition, health & aging 2012;16(7):601-8.

Cesari M, Demougeot L, Boccalon H, Guyonnet S, Abellan Van Kan G, Vellas B, Andrieu S. A self-
reported screening tool for detecting community-dwelling older persons with frailty syndrome in
the absence of mobility disability: the FIND questionnaire. PLoS One 2014;9(7):e101745. doi:
10.1371/journal.pone.0101745.

Rockwood K, Mitnitski A. Frailty in relation to the accumulation of deficits. The journals of
gerontology Series A, Biological sciences and medical sciences 2007;62(7):722-7.

Mitnitski AB, Mogilner AJ, MacKnight C, Rockwood K. The accumulation of deficits with age and
possible invariants of aging. ScientificWorldJournal 2002;2:1816-22. doi: 10.1100/tsw.2002.861.

Searle SD, Mitnitski A, Gahbauer EA, Gill TM, Rockwood K. A standard procedure for creating a
frailty index. BMC geriatrics 2008;8:24. doi: 10.1186/1471-2318-8-24.

Jones DM, Song X, Rockwood K. Operationalizing a frailty index from a standardized comprehensive
geriatric assessment. J Am Geriatr Soc 2004;52(11):1929-33. doi: 10.1111/j.1532-
5415.2004.52521.x.

Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, McDowell I, Mitnitski A. A global clinical
measure of fitness and frailty in elderly people. CMAJ 2005;173(5):489-95. doi:
10.1503/cmaj.050051.

Gobbens RJ, Luijkx KG, Wijnen-Sponselee MT, Schols JM. Toward a conceptual definition of frail
community dwelling older people. Nurs Outlook 2010;58(2):76-86. doi:
10.1016/j.outlook.2009.09.005.

Gobbens RJ, van Assen MA, Luijkx KG, Wijnen-Sponselee MT, Schols JM. The Tilburg Frailty
Indicator: psychometric properties. Journal of the American Medical Directors Association
2010;11(5):344-55. doi: 10.1016/j.jamda.2009.11.003.

Rolfson DB, Majumdar SR, Tsuyuki RT, Tahir A, Rockwood K. Validity and reliability of the Edmonton
Frail Scale. Age Ageing 2006;35(5):526-9. doi: 10.1093/ageing/afl041.

Peters LL, Boter H, Buskens E, Slaets JP. Measurement properties of the Groningen Frailty Indicator
in home-dwelling and institutionalized elderly people. Journal of the American Medical Directors
Association 2012;13(6):546-51. doi: 10.1016/j.jamda.2012.04.007.

Xue QL. The frailty syndrome: definition and natural history. Clinics in geriatric medicine
2011;27(1):1-15. doi: 10.1016/j.cger.2010.08.009.

de Vries NM, Staal JB, van Ravensberg CD, Hobbelen JS, Olde Rikkert MG, Nijhuis-van der Sanden
MW. Outcome instruments to measure frailty: a systematic review. Ageing research reviews
2011;10(1):104-14. doi: 10.1016/j.arr.2010.09.001.

Bouillon K, Kivimaki M, Hamer M, Sabia S, Fransson El, Singh-Manoux A, Gale CR, Batty GD.
Measures of frailty in population-based studies: an overview. BMC geriatrics 2013;13:64. doi:
10.1186/1471-2318-13-64.

115



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Rockwood K, Howlett SE. Fifteen years of progress in understanding frailty and health in aging. BMC
medicine 2018;16(1):220. doi: 10.1186/s12916-018-1223-3.

Cawthon PM, Marshall LM, Michael Y, Dam TT, Ensrud KE, Barrett-Connor E, Orwoll ES,
Osteoporotic Fractures in Men Research G. Frailty in older men: prevalence, progression, and
relationship with mortality. Journal of the American Geriatrics Society 2007;55(8):1216-23. doi:
10.1111/j.1532-5415.2007.01259.x.

Bandeen-Roche K, Xue QL, Ferrucci L, Walston J, Guralnik JM, Chaves P, Zeger SL, Fried LP.
Phenotype of frailty: characterization in the women's health and aging studies. The journals of
gerontology Series A, Biological sciences and medical sciences 2006;61(3):262-6.

Woods NF, LaCroix AZ, Gray SL, Aragaki A, Cochrane BB, Brunner RL, Masaki K, Murray A, Newman
AB, Women's Health |. Frailty: emergence and consequences in women aged 65 and older in the
Women's Health Initiative Observational Study. Journal of the American Geriatrics Society
2005;53(8):1321-30. doi: 10.1111/j.1532-5415.2005.53405.x.

Ensrud KE, Ewing SK, Taylor BC, Fink HA, Stone KL, Cauley JA, Tracy JK, Hochberg MC, Rodondi N,
Cawthon PM, et al. Frailty and risk of falls, fracture, and mortality in older women: the study of
osteoporotic fractures. ] Gerontol A Biol Sci Med Sci 2007;62(7):744-51.

Santos-Eggimann B, Cuenoud P, Spagnoli J, Junod J. Prevalence of frailty in middle-aged and older
community-dwelling Europeans living in 10 countries. The journals of gerontology Series A,
Biological sciences and medical sciences 2009;64(6):675-81. doi: 10.1093/gerona/glp012.

Syddall H, Roberts HC, Evandrou M, Cooper C, Bergman H, Aihie Sayer A. Prevalence and correlates
of frailty among community-dwelling older men and women: findings from the Hertfordshire
Cohort Study. Age and ageing 2010;39(2):197-203. doi: 10.1093/ageing/afp204.

Song X, Mitnitski A, Rockwood K. Prevalence and 10-year outcomes of frailty in older adults in
relation to deficit accumulation. Journal of the American Geriatrics Society 2010;58(4):681-7. doi:
10.1111/j.1532-5415.2010.02764 x.

Metzelthin SF, Daniels R, van Rossum E, de Witte L, van den Heuvel WJ, Kempen Gl. The
psychometric properties of three self-report screening instruments for identifying frail older people
in the community. BMC public health 2010;10:176. doi: 10.1186/1471-2458-10-176.

Arakawa Martins B, Visvanathan R, Barrie H, Huang CH, Matsushita E, Okada K, Satake S, Uno C,
Kuzuya M. Frailty prevalence using Frailty Index, associated factors and level of agreement among
frailty tools in a cohort of Japanese older adults. Archives of gerontology and geriatrics
2019;84:103908. doi: 10.1016/j.archger.2019.103908.

Richards SJG, D'Souza J, Pascoe R, Falloon M, Frizelle FA. Prevalence of frailty in a tertiary hospital:
A point prevalence observational study. PloS one 2019;14(7):e0219083. doi:
10.1371/journal.pone.0219083.

Collard RM, Boter H, Schoevers RA, Oude Voshaar RC. Prevalence of frailty in community-dwelling
older persons: a systematic review. Journal of the American Geriatrics Society 2012;60(8):1487-92.
doi: 10.1111/j.1532-5415.2012.04054 x.

Manfredi G, Midao L, Paul C, Cena C, Duarte M, Costa E. Prevalence of frailty status among the
European elderly population: Findings from the Survey of Health, Aging and Retirement in Europe.
Geriatrics & gerontology international 2019. doi: 10.1111/ggi.13689.

Galluzzo L, O'Caoimh R, Rodriguez-Laso A, Beltzer N, Ranhoff AH, Van der Heyden J, Lamprini-Koula
M, Ciutan M, Lopez-Samaniego L, Liew A, et al. Incidence of frailty: a systematic review of scientific
literature from a public health perspective. Annali dell'lstituto superiore di sanita 2018;54(3):239-
45. doi: 10.4415/ANN_18 03_11.

116



48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

Leon-Munoz LM, Guallar-Castillon P, Lopez-Garcia E, Rodriguez-Artalejo F. Mediterranean diet and
risk of frailty in community-dwelling older adults. Journal of the American Medical Directors
Association 2014;15(12):899-903. doi: 10.1016/j.jamda.2014.06.013.

Vogt S, Decke S, de Las Heras Gala T, Linkohr B, Koenig W, Ladwig KH, Peters A, Thorand B.
Prospective association of vitamin D with frailty status and all-cause mortality in older adults:
Results from the KORA-Age Study. Preventive medicine 2015;73:40-6. doi:
10.1016/j.ypmed.2015.01.010.

Espinoza SE, Jung |, Hazuda H. Lower frailty incidence in older Mexican Americans than in older
European Americans: the San Antonio Longitudinal Study of Aging. Journal of the American
Geriatrics Society 2010;58(11):2142-8. doi: 10.1111/j.1532-5415.2010.03153.x.

Stenholm S, Strandberg TE, Pitkala K, Sainio P, Heliovaara M, Koskinen S. Midlife obesity and risk of
frailty in old age during a 22-year follow-up in men and women: the Mini-Finland Follow-up Survey.
The journals of gerontology Series A, Biological sciences and medical sciences 2014;69(1):73-8. doi:
10.1093/gerona/glt052.

Zheng Z, Guan S, Ding H, Wang Z, Zhang J, Zhao J, Ma J, Chan P. Prevalence and Incidence of Frailty
in Community-Dwelling Older People: Beijing Longitudinal Study of Aging Il. Journal of the American
Geriatrics Society 2016;64(6):1281-6. doi: 10.1111/jgs.14135.

Hyde Z, Flicker L, Smith K, Atkinson D, Fenner S, Skeaf L, Malay R, Lo Giudice D. Prevalence and
incidence of frailty in Aboriginal Australians, and associations with mortality and disability.
Maturitas 2016;87:89-94. doi: 10.1016/j.maturitas.2016.02.013.

Kirkwood TB. Understanding the odd science of aging. Cell 2005;120(4):437-47. doi:
10.1016/j.cell.2005.01.027.

Clegg A, Young J. The frailty syndrome. Clinical medicine 2011;11(1):72-5.

Sathyan S, Barzilai N, Atzmon G, Milman S, Ayers E, Verghese J. Genetic Insights Into Frailty:
Association of 9p21-23 Locus With Frailty. Frontiers in medicine 2018;5:105. doi:
10.3389/fmed.2018.00105.

Walston J. Frailty--the search for underlying causes. Science of aging knowledge environment :
SAGE KE 2004;2004(4):pe4. doi: 10.1126/sageke.2004.4.pe4.

Soysal P, Isik AT, Carvalho AF, Fernandes BS, Solmi M, Schofield P, Veronese N, Stubbs B. Oxidative
stress and frailty: A systematic review and synthesis of the best evidence. Maturitas 2017;99:66-72.
doi: 10.1016/j.maturitas.2017.01.006.

Cawthon RM, Smith KR, O'Brien E, Sivatchenko A, Kerber RA. Association between telomere length
in blood and mortality in people aged 60 years or older. Lancet 2003;361(9355):393-5. doi:
10.1016/50140-6736(03)12384-7.

Araujo Carvalho AC, Tavares Mendes ML, da Silva Reis MC, Santos VS, Tanajura DM, Martins-Filho
PRS. Telomere length and frailty in older adults-A systematic review and meta-analysis. Ageing
research reviews 2019;54:100914. doi: 10.1016/j.arr.2019.100914.

Walston J, McBurnie MA, Newman A, Tracy RP, Kop WJ, Hirsch CH, Gottdiener J, Fried LP,
Cardiovascular Health S. Frailty and activation of the inflammation and coagulation systems with
and without clinical comorbidities: results from the Cardiovascular Health Study. Archives of
internal medicine 2002;162(20):2333-41.

Barzilay JI, Blaum C, Moore T, Xue QL, Hirsch CH, Walston JD, Fried LP. Insulin resistance and
inflammation as precursors of frailty: the Cardiovascular Health Study. Archives of internal
medicine 2007;167(7):635-41. doi: 10.1001/archinte.167.7.635.

117



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Walston J, Xue Q, Semba RD, Ferrucci L, Cappola AR, Ricks M, Guralnik J, Fried LP. Serum
antioxidants, inflammation, and total mortality in older women. American journal of epidemiology
2006;163(1):18-26. doi: 10.1093/aje/kw;j007.

Puts MT, Visser M, Twisk JW, Deeg DJ, Lips P. Endocrine and inflammatory markers as predictors of
frailty. Clinical endocrinology 2005;63(4):403-11. doi: 10.1111/j.1365-2265.2005.02355.x.

Voznesensky M, Walsh S, Dauser D, Brindisi J, Kenny AM. The association between
dehydroepiandosterone and frailty in older men and women. Age and ageing 2009;38(4):401-6.
doi: 10.1093/ageing/afp015.

Hyde Z, Flicker L, Almeida OP, Hankey GJ, McCaul KA, Chubb SA, Yeap BB. Low free testosterone
predicts frailty in older men: the health in men study. The Journal of clinical endocrinology and
metabolism 2010;95(7):3165-72. doi: 10.1210/jc.2009-2754.

Cappola AR, Xue QL, Fried LP. Multiple hormonal deficiencies in anabolic hormones are found in
frail older women: the Women's Health and Aging studies. The journals of gerontology Series A,
Biological sciences and medical sciences 2009;64(2):243-8. doi: 10.1093/gerona/gIn026.

Goulet ED, Hassaine A, Dionne lJ, Gaudreau P, Khalil A, Fulop T, Shatenstein B, Tessier D, Morais JA.
Frailty in the elderly is associated with insulin resistance of glucose metabolism in the
postabsorptive state only in the presence of increased abdominal fat. Experimental gerontology
2009;44(11):740-4. doi: 10.1016/j.exger.2009.08.008.

Abbatecola AM, Paolisso G. Is there a relationship between insulin resistance and frailty syndrome?
Curr Pharm Des 2008;14(4):405-10.

Blaum CS, Xue QL, Tian J, Semba RD, Fried LP, Walston J. Is hyperglycemia associated with frailty
status in older women? Journal of the American Geriatrics Society 2009;57(5):840-7.

Roubenoff R. Sarcopenia: a major modifiable cause of frailty in the elderly. The journal of nutrition,
health & aging 2000;4(3):140-2.

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyere O, Cederholm T, Cooper C, Landi F, Rolland Y,
Sayer AA, et al. Sarcopenia: revised European consensus on definition and diagnosis. Age and
ageing 2018;48(1):16-31. doi: 10.1093/ageing/afy169.

Santilli V, Bernetti A, Mangone M, Paoloni M. Clinical definition of sarcopenia. Clinical cases in
mineral and bone metabolism : the official journal of the Italian Society of Osteoporosis, Mineral
Metabolism, and Skeletal Diseases 2014;11(3):177-80.

Cederholm T. Overlaps between Frailty and Sarcopenia Definitions. Nestle Nutrition Institute
workshop series 2015;83:65-9. doi: 10.1159/000382063.

Stenholm S, Harris TB, Rantanen T, Visser M, Kritchevsky SB, Ferrucci L. Sarcopenic obesity:
definition, cause and consequences. Current opinion in clinical nutrition and metabolic care
2008;11(6):693-700. doi: 10.1097/MC0.0b013e328312c37d.

Newman AB, Gottdiener JS, McBurnie MA, Hirsch CH, Kop WJ, Tracy R, Walston JD, Fried LP,
Cardiovascular Health Study Research G. Associations of subclinical cardiovascular disease with
frailty. The journals of gerontology Series A, Biological sciences and medical sciences
2001;56(3):M158-66. doi: 10.1093/gerona/56.3.m158.

Walston J, Hadley EC, Ferrucci L, Guralnik JM, Newman AB, Studenski SA, Ershler WB, Harris T, Fried
LP. Research agenda for frailty in older adults: toward a better understanding of physiology and
etiology: summary from the American Geriatrics Society/National Institute on Aging Research
Conference on Frailty in Older Adults. J Am Geriatr Soc 2006;54(6):991-1001. doi: 10.1111/j.1532-
5415.2006.00745.x.

118



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Avila-Funes JA, Amieva H, Barberger-Gateau P, Le Goff M, Raoux N, Ritchie K, Carriere |, Tavernier
B, Tzourio C, Gutierrez-Robledo LM, et al. Cognitive impairment improves the predictive validity of
the phenotype of frailty for adverse health outcomes: the three-city study. Journal of the American
Geriatrics Society 2009;57(3):453-61. doi: 10.1111/j.1532-5415.2008.02136.x.

Burke GL, Arnold AM, Bild DE, Cushman M, Fried LP, Newman A, Nunn C, Robbins J, Group CHSCR.
Factors associated with healthy aging: the cardiovascular health study. Journal of the American
Geriatrics Society 2001;49(3):254-62. doi: 10.1046/j.1532-5415.2001.4930254..x.

Hoogendijk EO, van Hout HP, Heymans MW, van der Horst HE, Frijters DH, Broese van Groenou M,
Deeg DJ, Huisman M. Explaining the association between educational level and frailty in older
adults: results from a 13-year longitudinal study in the Netherlands. Annals of epidemiology
2014;24(7):538-44 e2. doi: 10.1016/j.annepidem.2014.05.002.

Lenze EJ, Schulz R, Martire LM, Zdaniuk B, Glass T, Kop W/, Jackson SA, Reynolds CF, 3rd. The course
of functional decline in older people with persistently elevated depressive symptoms: longitudinal
findings from the Cardiovascular Health Study. Journal of the American Geriatrics Society
2005;53(4):569-75. doi: 10.1111/j.1532-5415.2005.53202.x.

Soysal P, Veronese N, Thompson T, Kahl KG, Fernandes BS, Prina AM, Solmi M, Schofield P,
Koyanagi A, Tseng PT, et al. Relationship between depression and frailty in older adults: A
systematic review and meta-analysis. Ageing research reviews 2017;36:78-87. doi:
10.1016/j.arr.2017.03.005.

de Labra C, Guimaraes-Pinheiro C, Maseda A, Lorenzo T, Millan-Calenti JC. Effects of physical
exercise interventions in frail older adults: a systematic review of randomized controlled trials. BMC
geriatrics 2015;15:154. doi: 10.1186/s12877-015-0155-4.

Hernandez Morante JJ, Gomez Martinez C, Morillas-Ruiz JM. Dietary Factors Associated with Frailty
in Old Adults: A Review of Nutritional Interventions to Prevent Frailty Development. Nutrients
2019;11(1). doi: 10.3390/nu11010102.

Galland L. Diet and inflammation. Nutrition in clinical practice : official publication of the American
Society for Parenteral and Enteral Nutrition 2010;25(6):634-40. doi: 10.1177/0884533610385703.

Dai J, Jones DP, Goldberg J, Ziegler TR, Bostick RM, Wilson PW, Manatunga AK, Shallenberger L,
Jones L, Vaccarino V. Association between adherence to the Mediterranean diet and oxidative
stress. The American journal of clinical nutrition  2008;88(5):1364-70.  doi:
10.3945/ajcn.2008.26528.

Nishida C, Uauy R, Kumanyika S, Shetty P. The joint WHO/FAO expert consultation on diet, nutrition
and the prevention of chronic diseases: process, product and policy implications. Public health
nutrition 2004;7(1A):245-50.

Yanai H. Nutrition for Sarcopenia. Journal of clinical medicine research 2015;7(12):926-31. doi:
10.14740/jocmr2361w.

Bartali B, Frongillo EA, Bandinelli S, Lauretani F, Semba RD, Fried LP, Ferrucci L. Low nutrient intake
is an essential component of frailty in older persons. J Gerontol A Biol Sci Med Sci 2006;61(6):589-
93.

Smit E, Winters-Stone KM, Loprinzi PD, Tang AM, Crespo CJ. Lower nutritional status and higher
food insufficiency in frail older US adults. The British journal of nutrition 2013;110(1):172-8. doi:
10.1017/5S000711451200459X.

Kobayashi S, Asakura K, Suga H, Sasaki S, Three-generation Study of Women on D, Health Study G.
High protein intake is associated with low prevalence of frailty among old Japanese women: a
multicenter cross-sectional study. Nutrition journal 2013;12:164. doi: 10.1186/1475-2891-12-164.

119



92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Houston DK, Nicklas BJ, Ding J, Harris TB, Tylavsky FA, Newman AB, Lee JS, Sahyoun NR, Visser M,
Kritchevsky SB. Dietary protein intake is associated with lean mass change in older, community-
dwelling adults: the Health, Aging, and Body Composition (Health ABC) Study. Am J Clin Nutr
2008;87(1):150-5. doi: 87/1/150 [pii].

Feart C, Jutand MA, Larrieu S, Letenneur L, Delcourt C, Combe N, Barberger-Gateau P. Energy,
macronutrient and fatty acid intake of French elderly community dwellers and association with
socio-demographic characteristics: data from the Bordeaux sample of the Three-City Study. The
British journal of nutrition 2007;98(5):1046-57. doi: 10.1017/S0007114507756520.

Bollwein J, Diekmann R, Kaiser MJ, Bauer JM, Uter W, Sieber CC, Volkert D. Distribution but not
amount of protein intake is associated with frailty: a cross-sectional investigation in the region of
Nurnberg. Nutrition journal 2013;12:109. doi: 10.1186/1475-2891-12-109.

Paddon-Jones D, Rasmussen BB. Dietary protein recommendations and the prevention of
sarcopenia. Current opinion in clinical nutrition and metabolic care 2009;12(1):86-90. doi:
10.1097/MCO0.0b013e32831cef8b.

Breen L, Phillips SM. Skeletal muscle protein metabolism in the elderly: Interventions to counteract
the 'anabolic resistance' of ageing. Nutrition & metabolism 2011;8:68. doi: 10.1186/1743-7075-8-
68.

Beasley JM, LaCroix AZ, Neuhouser ML, Huang Y, Tinker L, Woods N, Michael Y, Curb JD, Prentice
RL. Protein intake and incident frailty in the Women's Health Initiative observational study. J] Am
Geriatr Soc 2010;58(6):1063-71. doi: 10.1111/j.1532-5415.2010.02866.x.

Sandoval-Insausti H, Perez-Tasigchana RF, Lopez-Garcia E, Garcia-Esquinas E, Rodriguez-Artalejo F,
Guallar-Castillon P. Macronutrients Intake and Incident Frailty in Older Adults: A Prospective Cohort
Study. The journals of gerontology Series A, Biological sciences and medical sciences
2016;71(10):1329-34. doi: 10.1093/gerona/glw033.

Feart C, Helmer C, Merle B, Herrmann FR, Annweiler C, Dartigues JF, Delcourt C, Samieri C.
Associations of lower vitamin D concentrations with cognitive decline and long-term risk of
dementia and Alzheimer's disease in older adults. Alzheimer's & dementia : the journal of the
Alzheimer's Association 2017;13(11):1207-16. doi: 10.1016/j.jalz.2017.03.003.

Shardell M, Hicks GE, Miller RR, Kritchevsky S, Andersen D, Bandinelli S, Cherubini A, Ferrucci L.
Association of low vitamin D levels with the frailty syndrome in men and women. The journals of
gerontology Series A, Biological sciences and medical sciences 2009;64(1):69-75. doi:
10.1093/gerona/gIn007.

Wilhelm-Leen ER, Hall YN, Deboer IH, Chertow GM. Vitamin D deficiency and frailty in older
Americans. Journal of internal medicine 2010;268(2):171-80. doi: 10.1111/j.1365-
2796.2010.02248.x.

Ensrud KE, Ewing SK, Fredman L, Hochberg MC, Cauley JA, Hillier TA, Cummings SR, Yaffe K,
Cawthon PM, Study of Osteoporotic Fractures Research G. Circulating 25-hydroxyvitamin D levels
and frailty status in older women. The Journal of clinical endocrinology and metabolism
2010;95(12):5266-73. doi: 10.1210/jc.2010-2317.

Shardell M, D'Adamo C, Alley DE, Miller RR, Hicks GE, Milaneschi Y, Semba RD, Cherubini A,
Bandinelli S, Ferrucci L. Serum 25-hydroxyvitamin D, transitions between frailty states, and
mortality in older adults: the Invecchiare in Chianti Study. ] Am Geriatr Soc 2012;60(2):256-64. doi:
10.1111/j.1532-5415.2011.03830.x.

Halfon M, Phan O, Teta D. Vitamin D: a review on its effects on muscle strength, the risk of fall, and
frailty. BioMed research international 2015;2015:953241. doi: 10.1155/2015/953241.

120



105.

106.

Michelon E, Blaum C, Semba RD, Xue QL, Ricks MO, Fried LP. Vitamin and carotenoid status in older
women: associations with the frailty syndrome. The journals of gerontology Series A, Biological
sciences and medical sciences 2006;61(6):600-7.

Semba RD, Ferrucci L, Sun K, Walston J, Varadhan R, Guralnik JM, Fried LP. Oxidative stress and
severe walking disability among older women. Am J Med 2007;120(12):1084-9. doi: S0002-
9343(07)00848-0 [pii]

10.1016/j.amjmed.2007.07.028.

107.

108.

1009.

110.

111.

112.

113.

114.

115.

116.

117.

Semba RD, Bartali B, Zhou J, Blaum C, Ko CW, Fried LP. Low serum micronutrient concentrations
predict frailty among older women living in the community. The journals of gerontology Series A,
Biological sciences and medical sciences 2006;61(6):594-9.

Lauretani F, Semba RD, Bandinelli S, Ray AL, Guralnik JM, Ferrucci L. Association of low plasma
selenium concentrations with poor muscle strength in older community-dwelling adults: the
INCHIANTI Study. Am J Clin Nutr 2007;86(2):347-52.

Alipanah N, Varadhan R, Sun K, Ferrucci L, Fried LP, Semba RD. Low serum carotenoids are
associated with a decline in walking speed in older women. J Nutr Health Aging 2009;13(3):170-5.

Beck J, Ferrucci L, Sun K, Walston J, Fried LP, Varadhan R, Guralnik JM, Semba RD. Low serum
selenium concentrations are associated with poor grip strength among older women living in the
community. Biofactors 2007;29(1):37-44.

Welch AA, Kelaiditi E, Jennings A, Steves CJ, Spector TD, MacGregor A. Dietary Magnesium Is
Positively Associated With Skeletal Muscle Power and Indices of Muscle Mass and May Attenuate
the Association Between Circulating C-Reactive Protein and Muscle Mass in Women. J Bone Miner
Res 2016;31(2):317-25. doi: 10.1002/jbmr.2692.

Welch AA, Kelaiditi E, Jennings A, Steves CJ, Spector TD, MacGregor A. Dietary Magnesium Is
Positively Associated With Skeletal Muscle Power and Indices of Muscle Mass and May Attenuate
the Association Between Circulating C-Reactive Protein and Muscle Mass in Women. J Bone Miner
Res 2015. doi: 10.1002/jbmr.2692.

Ble A, Cherubini A, Volpato S, Bartali B, Walston JD, Windham BG, Bandinelli S, Lauretani F, Guralnik
JM, Ferrucci L. Lower plasma vitamin E levels are associated with the frailty syndrome: the
INCHIANTI study. J Gerontol A Biol Sci Med Sci 2006;61(3):278-83. doi: 61/3/278 [pii].

Robinson SM, Jameson KA, Batelaan SF, Martin HJ, Syddall HE, Dennison EM, Cooper C, Sayer AA,
Hertfordshire Cohort Study G. Diet and its relationship with grip strength in community-dwelling
older men and women: the Hertfordshire cohort study. J Am Geriatr Soc 2008;56(1):84-90. doi:
10.1111/j.1532-5415.2007.01478 x.

Urpi-Sarda M, Andres-Lacueva C, Rabassa M, Ruggiero C, Zamora-Ros R, Bandinelli S, Ferrucci L,
Cherubini A. The Relationship Between Urinary Total Polyphenols and the Frailty Phenotype in a
Community-Dwelling Older Population: The InCHIANTI Study. J Gerontol A Biol Sci Med Sci
2015;70(9):1141-7. doi: 10.1093/gerona/glv026.

Garcia-Esquinas E, Rahi B, Peres K, Colpo M, Dartigues JF, Bandinelli S, Feart C, Rodriguez-Artalejo F.
Consumption of fruit and vegetables and risk of frailty: a dose-response analysis of 3 prospective
cohorts of community-dwelling older adults. The American journal of clinical nutrition
2016;104(1):132-42. doi: 10.3945/ajcn.115.125781.

Lana A, Rodriguez-Artalejo F, Lopez-Garcia E. Dairy Consumption and Risk of Frailty in Older Adults:
A Prospective Cohort Study. Journal of the American Geriatrics Society 2015;63(9):1852-60. doi:
10.1111/jgs.13626.

121



118.

119.

120.

Ortola R, Garcia-Esquinas E, Leon-Munoz LM, Guallar-Castillon P, Valencia-Martin JL, Galan |,
Rodriguez-Artalejo F. Patterns of Alcohol Consumption and Risk of Frailty in Community-dwelling
Older Adults. The journals of gerontology Series A, Biological sciences and medical sciences
2016;71(2):251-8. doi: 10.1093/gerona/glv125.

Shikany JM, Barrett-Connor E, Ensrud KE, Cawthon PM, Lewis CE, Dam TT, Shannon J, Redden DT,
Osteoporotic Fractures in Men Research G. Macronutrients, diet quality, and frailty in older men.
The journals of gerontology Series A, Biological sciences and medical sciences 2014;69(6):695-701.
doi: 10.1093/gerona/glt196.

Chan R, Leung J, Woo J. Dietary Patterns and Risk of Frailty in Chinese Community-Dwelling Older
People in Hong Kong: A Prospective Cohort Study. Nutrients 2015;7(8):7070-84. doi: nu7085326

[pii]

10.3390/nu7085326.

121.

122.

123.

124.

Kobayashi S, Asakura K, Suga H, Sasaki S, Three-generation Study of Women on D, Health Study G.
Inverse association between dietary habits with high total antioxidant capacity and prevalence of
frailty among elderly Japanese women: a multicenter cross-sectional study. The journal of nutrition,
health & aging 2014;18(9):827-39. doi: 10.1007/s12603-014-0478-4.

Bollwein J, Diekmann R, Kaiser MJ, Bauer JM, Uter W, Sieber CC, Volkert D. Dietary quality is related
to frailty in community-dwelling older adults. The journals of gerontology Series A, Biological
sciences and medical sciences 2013;68(4):483-9. doi: 10.1093/gerona/gls204.

Talegawkar SA, Bandinelli S, Bandeen-Roche K, Chen P, Milaneschi Y, Tanaka T, Semba RD, Guralnik
JM, Ferrucci L. A higher adherence to a Mediterranean-style diet is inversely associated with the
development of frailty in community-dwelling elderly men and women. The Journal of nutrition
2012;142(12):2161-6. doi: 10.3945/jn.112.165498.

Milaneschi Y, Bandinelli S, Corsi AM, Lauretani F, Paolisso G, Dominguez LJ, Semba RD, Tanaka T,
Abbatecola AM, Talegawkar SA, et al. Mediterranean diet and mobility decline in older persons. Exp
Gerontol 2011;46(4):303-8. doi: S0531-5565(10)00440-7 [pii]

10.1016/j.exger.2010.11.030.

125.

126.

127.

128.

129.

130.

Shahar DR, Houston DK, Hue TF, Lee JS, Sahyoun NR, Tylavsky FA, Geva D, Vardi H, Harris TB.
Adherence to mediterranean diet and decline in walking speed over 8 years in community-dwelling
older adults. ] Am Geriatr Soc 2012;60(10):1881-8. doi: 10.1111/j.1532-5415.2012.04167 .x.

Leon-Munoz LM, Garcia-Esquinas E, Lopez-Garcia E, Banegas JR, Rodriguez-Artalejo F. Major dietary
patterns and risk of frailty in older adults: a prospective cohort study. BMC medicine 2015;13:11.
doi: 10.1186/s12916-014-0255-6.

Ensrud KE, Blackwell TL, Cauley JA, Cummings SR, Barrett-Connor E, Dam TT, Hoffman AR, Shikany
JM, Lane NE, Stefanick ML, et al. Circulating 25-hydroxyvitamin D levels and frailty in older men: the
osteoporotic fractures in men study. Journal of the American Geriatrics Society 2011;59(1):101-6.
doi: 10.1111/j.1532-5415.2010.03201.x.

Chin APMJ, de Jong N, Schouten EG, van Staveren WA, Kok FJ. Physical exercise or micronutrient
supplementation for the wellbeing of the frail elderly? A randomised controlled trial. British journal
of sports medicine 2002;36(2):126-31. doi: 10.1136/bjsm.36.2.126.

Cameron ID, Fairhall N, Langron C, Lockwood K, Monaghan N, Aggar C, Sherrington C, Lord SR,
Kurrle SE. A multifactorial interdisciplinary intervention reduces frailty in older people: randomized
trial. BMC medicine 2013;11:65. doi: 10.1186/1741-7015-11-65.

Ng TP, Feng L, Nyunt MS, Feng L, Niti M, Tan BY, Chan G, Khoo SA, Chan SM, Yap P, et al.
Nutritional, Physical, Cognitive, and Combination Interventions and Frailty Reversal Among Older

122



131.

132.

133.

134.

135.

136.

137.

138.

1309.

140.

141.

142.
143.

144.

Adults: A Randomized Controlled Trial. The American journal of medicine 2015;128(11):1225-36 el.
doi: 10.1016/j.amjmed.2015.06.017.

Hutchins-Wiese HL, Kleppinger A, Annis K, Liva E, Lammi-Keefe CJ, Durham HA, Kenny AM. The
impact of supplemental n-3 long chain polyunsaturated fatty acids and dietary antioxidants on
physical performance in postmenopausal women. The journal of nutrition, health & aging
2013;17(1):76-80. doi: 10.1007/s12603-012-0415-3.

Kim CO, Lee KR. Preventive effect of protein-energy supplementation on the functional decline of
frail older adults with low socioeconomic status: a community-based randomized controlled study.
The journals of gerontology Series A, Biological sciences and medical sciences 2013;68(3):309-16.
doi: 10.1093/gerona/gls167.

Bonnefoy M, Cornu C, Normand S, Boutitie F, Bugnard F, Rahmani A, Lacour JR, Laville M. The
effects of exercise and protein-energy supplements on body composition and muscle function in
frail elderly individuals: a long-term controlled randomised study. The British journal of nutrition
2003;89(5):731-9. doi: 10.1079/BJN2003836.

Salas-Salvado J, Garcia-Arellano A, Estruch R, Marquez-Sandoval F, Corella D, Fiol M, Gomez-Gracia
E, Vinoles E, Aros F, Herrera C, et al. Components of the Mediterranean-type food pattern and
serum inflammatory markers among patients at high risk for cardiovascular disease. European
journal of clinical nutrition 2008;62(5):651-9. doi: 10.1038/sj.ejcn.1602762.

Manal B, Suzana S, Singh DK. Nutrition and Frailty: A Review of Clinical Intervention Studies. The
Journal of frailty & aging 2015;4(2):100-6. doi: 10.14283/jfa.2015.49.

Andriollo-Sanchez M, Hininger-Favier |, Meunier N, Venneria E, O'Connor JM, Maiani G, Coudray C,
Roussel AM. Age-related oxidative stress and antioxidant parameters in middle-aged and older
European subjects: the ZENITH study. European journal of clinical nutrition 2005;59 Suppl 2:558-62.
doi: 10.1038/sj.ejcn.1602300.

Panza F, Solfrizzi V, Giannini M, Seripa D, Pilotto A, Logroscino G. Nutrition, frailty, and Alzheimer's
disease. Frontiers in aging neuroscience 2014;6:221. doi: 10.3389/fnagi.2014.00221.

Sperling RA, Aisen PS, Beckett LA, Bennett DA, Craft S, Fagan AM, Iwatsubo T, Jack CR, Jr., Kaye J,
Montine TJ, et al. Toward defining the preclinical stages of Alzheimer's disease: recommendations
from the National Institute on Aging-Alzheimer's Association workgroups on diagnostic guidelines
for Alzheimer's disease. Alzheimers Dement 2011;7(3):280-92. doi: 10.1016/].jalz.2011.03.003.

Goisser S, Guyonnet S, Volkert D. The Role of Nutrition in Frailty: An Overview. The Journal of frailty
& aging 2016;5(2):74-7. doi: 10.14283/jfa.2016.87.

Dardiotis E, Kosmidis MH, Yannakoulia M, Hadjigeorgiou GM, Scarmeas N. The Hellenic Longitudinal
Investigation of Aging and Diet (HELIAD): rationale, study design, and cohort description.
Neuroepidemiology 2014;43(1):9-14. doi: 10.1159/000362723.

Fountoulakis KN, Tsolaki M, lacovides A, Yesavage J, O'Hara R, Kazis A, lerodiakonou C. The
validation of the short form of the Geriatric Depression Scale (GDS) in Greece. Aging (Milano)
1999;11(6):367-72.

Yesavage JA. Geriatric Depression Scale. Psychopharmacol Bull 1988;24(4):709-11.

Kollia M GA, Maraki M, Kavouras SA. Development, validity and reliability of the Harokopio Physical
Activity Questionnaire in Greek adults. Athens 8th Panhellenic Congress on Nutrition and Dietetics
2006.

Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical method for grading the
cognitive state of patients for the clinician. J Psychiatr Res 1975;12(3):189-98.

123



145.

146.
147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Vlahou CH, Kosmidis MH, Dardagani A, Tsotsi S, Giannakou M, Giazkoulidou A, Zervoudakis E,
Pontikakis N. Development of the Greek Verbal Learning Test: reliability, construct validity, and
normative standards. Archives of clinical neuropsychology : the official journal of the National
Academy of Neuropsychologists 2013;28(1):52-64. doi: 10.1093/arclin/acs099.

Lezak MD. Neuropsychological Assessment. New York: Oxford University Press, 2004.

Vlahou CH, Kosmidis MH. The Greek Trail Making Test: Preliminary norms for clinical and research
use. Psychology: The Journal of the Hellenic Psychological Society (in Greek) 2002;9(3):336-52.

Kosmidis MH, Vlahou CH, Panagiotaki P, Kiosseoglou G. The verbal fluency task in the Greek
population: normative data, and clustering and switching strategies. Journal of the International
Neuropsychological Society : JINS 2004;10(2):164-72. doi: 10.1017/5S1355617704102014.

Tsapkini K, Vlahou CH, Potagas C. Adaptation and validation of standardized aphasia tests in
different languages: Lessons from the Boston Diagnostic Aphasia Examination - Short Form in
Greek. Behavioural neurology 2010;22(3-4):111-9. doi: 10.3233/ben-2009-0256.

Lezak MD, Howieson DB, Loring DW. Neuropsychological Assessment. New York: Oxford University
Press, 2004.

Kosmidis MH, Tsotsi S, Karambela O, Takou E, VIahou CH. Cultural factors influencing performance
on visuoperceptual neuropsychological tasks. Behav Neurol 2010;23(4):245-7. doi: 10.3233/BEN-
2010-0306.

Bozikas VP, Giazkoulidou A, Hatzigeorgiadou M, Karavatos A, Kosmidis MH. Do age and education
contribute to performance on the clock drawing test? Normative data for the Greek population. J
Clin Exp Neuropsychol 2008;30(2):199-203. doi: 10.1080/13803390701346113.

McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan EM. Clinical diagnosis of
Alzheimer's disease: report of the NINCDS-ADRDA Work Group under the auspices of Department
of Health and Human Services Task Force on Alzheimer's Disease. Neurology 1984;34(7):939-44.

McKeith 1G, Galasko D, Kosaka K, Perry EK, Dickson DW, Hansen LA, Salmon DP, Lowe J, Mirra SS,
Byrne EJ, et al. Consensus guidelines for the clinical and pathologic diagnosis of dementia with Lewy
bodies (DLB): report of the consortium on DLB international workshop. Neurology 1996;47(5):1113-
24.

Neary D, Snowden JS, Gustafson L, Passant U, Stuss D, Black S, Freedman M, Kertesz A, Robert PH,
Albert M, et al. Frontotemporal lobar degeneration: a consensus on clinical diagnostic criteria.
Neurology 1998;51(6):1546-54.

Petersen RC, Doody R, Kurz A, Mohs RC, Morris JC, Rabins PV, Ritchie K, Rossor M, Thal L, Winblad
B. Current concepts in mild cognitive impairment. Archives of neurology 2001;58(12):1985-92.

Abellan van Kan G, Rolland YM, Morley JE, Vellas B. Frailty: toward a clinical definition. Journal of
the American Medical Directors Association 2008;9(2):71-2. doi: 10.1016/j.jamda.2007.11.005.

Steverink N, Slaets, J. P. J., Schuurmans, H., & Van Lis, M. Measuring frailty: development and
testing of the Groningen Frailty Indicator (GFl). . The Gerontologist 2001;41(1).

Bountziouka V, Bathrellou E, Giotopoulou A, Katsagoni C, Bonou M, Vallianou N, Barbetseas J,
Avgerinos PC, Panagiotakos DB. Development, repeatability and validity regarding energy and
macronutrient intake of a semi-quantitative food frequency questionnaire: methodological
considerations. Nutr Metab Cardiovasc Dis 2012;22(8):659-67. doi: 10.1016/j.numecd.2010.10.015.

Panagiotakos DB, Pitsavos C, Arvaniti F, Stefanadis C. Adherence to the Mediterranean food pattern
predicts the prevalence of hypertension, hypercholesterolemia, diabetes and obesity, among

124



161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

healthy adults; the accuracy of the MedDietScore. Prev Med 2007;44(4):335-40. doi:
10.1016/j.ypmed.2006.12.009.

Goldberg GR, Black AE, Jebb SA, Cole TJ, Murgatroyd PR, Coward WA, Prentice AM. Critical
evaluation of energy intake data using fundamental principles of energy physiology: 1. Derivation of
cut-off limits to identify under-recording. European journal of clinical nutrition 1991;45(12):569-81.

Schofield WN. Predicting basal metabolic rate, new standards and review of previous work. Human
nutrition Clinical nutrition 1985;39 Suppl 1:5-41.

Theou O, Brothers TD, Mitnitski A, Rockwood K. Operationalization of frailty using eight commonly
used scales and comparison of their ability to predict all-cause mortality. Journal of the American
Geriatrics Society 2013;61(9):1537-51. doi: 10.1111/jgs.12420.

Danon-Hersch N, Rodondi N, Spagnoli J, Santos-Eggimann B. Prefrailty and chronic morbidity in the
youngest old: an insight from the Lausanne cohort Lc65+. Journal of the American Geriatrics Society
2012;60(9):1687-94. doi: 10.1111/j.1532-5415.2012.04113.x.

Buttery AK, Busch MA, Gaertner B, Scheidt-Nave C, Fuchs J. Prevalence and correlates of frailty
among older adults: findings from the German health interview and examination survey. BMC
geriatrics 2015;15:22. doi: 10.1186/s12877-015-0022-3.

Garcia-Garcia FJ, Gutierrez Avila G, Alfaro-Acha A, Amor Andres MS, De Los Angeles De La Torre
Lanza M, Escribano Aparicio MV, Humanes Aparicio S, Larrion Zugasti JL, Gomez-Serranillo Reus M,
Rodriguez-Artalejo F, et al. The prevalence of frailty syndrome in an older population from Spain.
The Toledo Study for Healthy Aging. The journal of nutrition, health & aging 2011;15(10):852-6.

Jurschik P, Nunin C, Botigue T, Escobar MA, Lavedan A, Viladrosa M. Prevalence of frailty and
factors associated with frailty in the elderly population of Lleida, Spain: the FRALLE survey. Archives
of gerontology and geriatrics 2012;55(3):625-31. doi: 10.1016/j.archger.2012.07.002.

Solfrizzi V, Scafato E, Frisardi V, Sancarlo D, Seripa D, Logroscino G, Baldereschi M, Crepaldi G, Di
Carlo A, Galluzzo L, et al. Frailty syndrome and all-cause mortality in demented patients: the Italian
Longitudinal Study on Aging. Age 2012;34(2):507-17. doi: 10.1007/s11357-011-9247-z.

Yannakoulia M, Kontogianni M, Scarmeas N. Cognitive health and Mediterranean diet: just diet or
lifestyle pattern? Ageing research reviews 2015;20:74-8. doi: 10.1016/j.arr.2014.10.003.

Avila-Funes JA, Helmer C, Amieva H, Barberger-Gateau P, Le Goff M, Ritchie K, Portet F, Carriere |,
Tavernier B, Gutierrez-Robledo LM, et al. Frailty among community-dwelling elderly people in
France: the three-city study. The journals of gerontology Series A, Biological sciences and medical
sciences 2008;63(10):1089-96.

Searle SD, Rockwood K. Frailty and the risk of cognitive impairment. Alzheimer's research & therapy
2015;7(1):54. doi: 10.1186/s13195-015-0140-3.

Theou O, Brothers TD, Pena FG, Mitnitski A, Rockwood K. Identifying common characteristics of
frailty across seven scales. Journal of the American Geriatrics Society 2014;62(5):901-6. doi:
10.1111/jgs.12773.

Hubbard RE, Rockwood K. Frailty in older women. Maturitas 2011;69(3):203-7. doi:
10.1016/j.maturitas.2011.04.006.

Kris-Etherton PM, Harris WS, Appel L, American Heart Association. Nutrition C. Fish consumption,
fish oil, omega-3 fatty acids, and cardiovascular disease. Circulation 2002;106(21):2747-57. doi:
10.1161/01.cir.0000038493.65177.94.

125



175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

Rahi B, Ajana S, Tabue-Teguo M, Dartigues JF, Peres K, Feart C. High adherence to a Mediterranean
diet and lower risk of frailty among French older adults community-dwellers: Results from the
Three-City-Bordeaux Study. Clinical nutrition 2017. doi: 10.1016/j.cInu.2017.05.020.

Yannakoulia M, Ntanasi E, Anastasiou CA, Scarmeas N. Frailty and nutrition: From epidemiological
and clinical evidence to potential mechanisms. Metabolism: clinical and experimental 2017;68:64-
76. doi: 10.1016/j.metabol.2016.12.005.

Naska A, Trichopoulou A. Back to the future: the Mediterranean diet paradigm. Nutrition,
metabolism, and cardiovascular diseases : NMCD 2014;24(3):216-9. doi:
10.1016/j.numecd.2013.11.007.

Chan R, Leung J, Woo J. A Prospective Cohort Study to Examine the Association Between Dietary
Patterns and Sarcopenia in Chinese Community-Dwelling Older People in Hong Kong. Journal of the
American Medical Directors Association 2016;17(4):336-42. doi: 10.1016/j.jamda.2015.12.004.

Oude Griep LM, Verschuren WM, Kromhout D, Ocke MC, Geleijnse JM. Raw and processed fruit and
vegetable consumption and 10-year stroke incidence in a population-based cohort study in the
Netherlands. European journal of clinical nutrition 2011;65(7):791-9. doi: 10.1038/ejcn.2011.36.

Slavin JL, Lloyd B. Health benefits of fruits and vegetables. Advances in nutrition 2012;3(4):506-16.
doi: 10.3945/an.112.002154.

Key TJ, Thorogood M, Appleby PN, Burr ML. Dietary habits and mortality in 11,000 vegetarians and
health conscious people: results of a 17 year follow up. Bmj 1996;313(7060):775-9.

Kregel KC, Zhang HJ. An integrated view of oxidative stress in aging: basic mechanisms, functional
effects, and pathological considerations. American journal of physiology Regulatory, integrative and
comparative physiology 2007;292(1):R18-36. doi: 10.1152/ajpregu.00327.2006.

Mulero J, Zafrilla P, Martinez-Cacha A. Oxidative stress, frailty and cognitive decline. The journal of
nutrition, health & aging 2011;15(9):756-60.

Soysal P, Stubbs B, Lucato P, Luchini C, Solmi M, Peluso R, Sergi G, Isik AT, Manzato E, Maggi S, et al.
Inflammation and frailty in the elderly: A systematic review and meta-analysis. Ageing research
reviews 2016;31:1-8. doi: 10.1016/j.arr.2016.08.006.

Esposito K, Marfella R, Ciotola M, Di Palo C, Giugliano F, Giugliano G, D'Armiento M, D'Andrea F,
Giugliano D. Effect of a mediterranean-style diet on endothelial dysfunction and markers of
vascular inflammation in the metabolic syndrome: a randomized trial. Jama 2004;292(12):1440-6.
doi: 10.1001/jama.292.12.1440.

Chrysohoou C, Panagiotakos DB, Pitsavos C, Das UN, Stefanadis C. Adherence to the Mediterranean
diet attenuates inflammation and coagulation process in healthy adults: The ATTICA Study. Journal
of the American College of Cardiology 2004;44(1):152-8. doi: 10.1016/j.jacc.2004.03.039.

Heber D. Vegetables, fruits and phytoestrogens in the prevention of diseases. Journal of
postgraduate medicine 2004;50(2):145-9.

Feart C, Samieri C, Alles B, Barberger-Gateau P. Potential benefits of adherence to the
Mediterranean diet on cognitive health. The Proceedings of the Nutrition Society 2013;72(1):140-
52. doi: 10.1017/50029665112002959.

Yannakoulia M, Tyrovolas S, Pounis G, Zeimbekis A, Anastasiou F, Bountziouka V, Voutsa K, Gotsis E,
Metallinos G, Lionis C, et al. Correlates of low dietary energy reporting in free-living elderly: the
MEDIS study. Maturitas 2011;69(1):63-8. doi: 10.1016/j.maturitas.2011.01.016.

Scarmeas N, Stern Y, Tang MX, Mayeux R, Luchsinger JA. Mediterranean diet and risk for
Alzheimer's disease. Annals of neurology 2006;59(6):912-21. doi: 10.1002/ana.20854.

126



191.

192.

Scarmeas N, Stern Y, Mayeux R, Luchsinger JA. Mediterranean diet, Alzheimer disease, and vascular
mediation. Archives of neurology 2006;63(12):1709-17. doi: 10.1001/archneur.63.12.noc60109.

Salinas-Rodriguez A, Manrique-Espinoza B, Heredia-Pi |, Rivera-Almaraz A, Avila-Funes JA.
Healthcare Costs of Frailty: Implications for Long-term Care. Journal of the American Medical
Directors Association 2019;20(1):102-3 e2. doi: 10.1016/j.jamda.2018.09.019.

127



MAPAPTHMA

Anpootevpéva apBpa anod ) ddaktopikn Statppn

128



JAMDA xxx (2017) 1-8

JAMDA

journal homepage: www.jamda.com

Original Study
Adherence to Mediterranean Diet and Frailty

Eva Ntanasi MSc®, Mary Yannakoulia PhD **, Mary-Helen Kosmidis PhD b
Costas A. Anastasiou PhD “, Efthimios Dardiotis MD, PhD ¢, Giorgos Hadjigeorgiou MD ,
Paraskevi Sakka MD, PhD ¢, Nikolaos Scarmeas MD, PhD &

2 Department of Nutrition and Dietetics, Harokopio University, Athens, Greece

bLab of Cognitive Neuroscience, School of Psychology, Aristotle University of Thessaloniki, Thessaloniki, Greece

€School of Medicine, University of Thessaly, Larissa, Greece

d Athens Association of Alzheimer’s Disease and Related Disorders, Marousi, Greece

€ Eginition Hospital, 1st Neurology Clinic, Department of Social Medicine, Psychiatry and Neurology, National and Kapodistrian University of Athens,
Athens, Greece

fTaub Institute for Research in Alzheimer's Disease and the Aging Brain, The Gertrude H. Sergievsky Center, Department of Neurology, Columbia
University, New York, NY

ABSTRACT

Keywords:
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Objective: To investigate associations between adherence to the Mediterranean diet and frailty in a Greek
. population of older adults.
frailty Design: Cross-sectional study.
older adults Setting: Data were drawn from the Hellenic longitudinal Investigation of Aging and Diet (HELIAD), a
population-based, multidisciplinary study designed to estimate the prevalence and incidence of de-
mentia in the Greek population.
Participants: Data from 1740 participants aged >65 years were included in the present analysis. Partic-
ipants were selected through random sampling from the records of 2 Greek municipalities.
Measurements: Adherence to Mediterranean diet was evaluated through the MedDietScore, calculated
from the information participants provided to a validated food frequency questionnaire. Frailty was
assessed using 3 different definitions (the phenotypic approach proposed by Fried et al, the Frailty Index,
and the Tilburg Frailty Indicator). Unadjusted and adjusted logistic and linear regression models were
performed.
Results: Of our participants, 70 (4%), 325 (18.7%), and 442 (25.4%) were identified as frail according to the
Fried et al definition, the Frailty Index, and the Tilburg Frailty Indicator, respectively. Adjusting for
confounding factors, each additional unit in the MedDietScore was associated with a 5% (P =.09), 4%
(P=.005), and 7% (P <.001) decrease in the odds for frailty according to the Fried definition, the Frailty
Index, and the Tilburg Frailty Indicator, respectively.
Conclusions: According to study results, a higher adherence to the Mediterranean diet was associated
with lower odds of frailty, irrespective of the definition used. This finding may be of relevance in the
setting of population-based prevention efforts as well as in clinical practice.

© 2017 AMDA — The Society for Post-Acute and Long-Term Care Medicine.

In recent decades, the observed rise in life expectancy has resulted
in increases in the number of older people worldwide.! Although
longevity is desirable, not everyone can achieve healthy ageing. Many
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health problems may influence older people’s quality of life and
functionality. Among them is frailty, a geriatric condition that is esti-
mated to affect 10% of people above the age of 65 years.” Given its
detrimental effects (hospitalization, loss of autonomy, falls, and mor-
tality),® the identification of factors that could prevent frailty devel-
opment is of great importance.

Nutrition has been consistently associated with the frailty syndrome
in cross-sectional and prospective studies.* The existing literature
suggests that macro->~’ and micro-nutrient> '* intake may have a
direct association with the frailty syndrome; low intake of energy and
proteins,® carotenoids,"" vitamin D,">'* vitamin C? vitamin E*“ n-3
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fatty acids,”® and total polyphenols'® was found to be associated with
frailty syndrome or frailty criteria.

Research has also focused on dietary patterns, such as the Medi-
terranean diet, to understand the relation between frailty and
diet.” 2% The Mediterranean dietary pattern is characterized by
abundance of plant foods: fruits, vegetables, bread, and other forms of
cereals, legumes, nuts, and seeds; olive oil is the principal source of fat.
Additionally, this dietary pattern also includes moderate amounts of
dairy products (principally cheese and yogurt), small to moderate
amounts of fish and poultry, small amounts of red meat, and wine,
consumed modestly, normally with meals.’’ One cross-sectional
study has shown that older adults with the highest adherence to the
Mediterranean diet had less possibilities to be identified as frail,
compared with those in the lowest quartile of adherence.'” Moreover,
the protective role of the Mediterranean diet against the development
of frailty has been reported in some prospective studies,'®*%? but it
was not confirmed by others."?

The small number of studies on the Mediterranean diet and frailty
and their incongruent results do not allow for firm conclusions to be
established. The small sample in some'”'® is one important method-
ological issue. Another research limitation in the existing literature is
related to the definition of frailty. Two main approaches have been
used so far: (1) the biological or phenotypic approach, which focuses
on the physical aspects of frailty, and (2) the multidomain approach,
which is a broader perspective, including syndromes, diseases, im-
pairments, and psychosocial factors. Within the latter, various defi-
nitions have been proposed. However, most studies examining the
relation between Mediterranean diet and the frailty syndrome have
used the Fried definition,”®> which belongs to the first approach,
focusing on physical aspects of frailty. Thus, the multidomain
approach of frailty and its relation with Mediterranean diet has been
neglected.

Another limitation of the existing studies pertains to the cognitive
evaluation of aged participants. Cognitive impairment is a feature that
is included as a criterion in the multidomain definitions of frailty, and,
thus, a comprehensive neuropsychological assessment is necessary in
order to detect subtle cognitive changes. Even in the case of the
phenotypic approaches to the study of frailty, including the Fried
definition (which does not include cognitive function as a frailty cri-
terion), cognitive performance still warrants in-depth evaluation, as it
could be considered a mediator between diet and frailty. Existing
studies have included only a brief cognitive assessment, probably
resulting in a conceivably inaccurate identification of individuals with
cognitive deficits.

The aim of the present study was to examine the relation between
the Mediterranean diet and frailty status in a cohort of aged adults in
Greece. Adherence to Mediterranean diet was defined by an a priori,
non—population-specific index, and frailty was assessed by 3 different
definitions, covering both definition approaches.

Methods
Participants

Participants were drawn from the Hellenic Longitudinal Investi-
gation of Aging and Diet (HELIAD), which is described in detail else-
where.?* Briefly, HELIAD is a population-based, multidisciplinary
study designed to estimate the prevalence and incidence of mild
cognitive impairment, Alzheimer disease, and other types of dementia
in the Greek population. Participants were at least 65 years old, and
they were selected through random sampling from the records of 2
Greek municipalities, Larissa and Marousi, and they all gave their
informed consent prior to study participation. The present analysis
refers to the baseline assessment that took place from 2009 to 2015.

Clinical and Neuropsychological Evaluation

In the face-to-face interviews that were conducted by neurologists,
participants provided information regarding medical problems,
neurologic conditions, neuropsychiatric symptoms, current medica-
tions, hospitalizations, surgeries, and injuries. Information about the
medical history of the participants’ first-degree relatives was also
gathered. Additionally, an extensive structured physical examination,
evaluating neurologic signs and symptoms, was conducted for each
participant.

Cognitive function was evaluated by trained neuropsychologists
through a comprehensive neuropsychological assessment of all major
cognitive domains: Orientation (Mini—Mental State Exam),”> Non-
verbal and Verbal Memory [Medical College of Georgia Complex
Figure Test (MCG),”® Greek Verbal Learning Test?’], Language (se-
mantic and phonological verbal fluency®®; subtests of the Greek
version of the Boston Diagnostic Aphasia Examination short form,
namely, the Boston Naming Test—short form, and selected items from
the Complex Ideational Material Subtest, to assess verbal compre-
hension and repetition of words and phrases®?), Visuoperceptual
Ability (Judgment of Line Orientation’>! abbreviated form; MCG
Complex Figure Test copy condition, Clock Drawing Test>%), Attention
and Information Processing Speed [Trail Making Test (TMT)?], Exec-
utive Functioning (TMT-Part B, verbal fluency, Anomalous Sentence
Repetition, Graphical Sequence Test, Motor Programming,”® months
forwards and backwards), and a gross estimate of intellectual level (a
Greek multiple-choice vocabulary test).>*

Researchers and main investigators, that is, neurologists and
neuropsychologists involved in the project, arranged regular diag-
nostic consensus meetings in order to decide on participants’
diagnoses.

Dietary Assessment

Dietary intake was evaluated by registered dieticians with the use
of a semiquantitative food frequency questionnaire (FFQ) that has
been validated for the Greek population® and has been used to esti-
mate dietary intake on numerous occasions.>®>” Briefly, the FFQ
included information on all main food groups consumed during the
last month (ie, 69 questions regarding consumption of dairy products,
cereals, fruits, vegetables, meat, fish, legumes, added fats, alcoholic
beverages, stimulants, and sweets), as well as on selected eating be-
haviors (ie, consumption of breakfast, number of meals consumed on a
daily basis, and consumption of organic products or dietary supple-
ments). A 6-grade scale, regarding frequency of consumption, was
used ranging: “never/rarely”, “1-3 times/month, 1-2 times/week, 3-6
times/week, 1 times/day,” to “>2 times/day.” The questionnaire was
completed by each participant with the aid of an experienced inves-
tigator. Responses were converted to daily intakes of specific food
items and were extrapolated into macronutrient intakes.

Adherence to the Mediterranean diet pattern was assessed through
the Mediterranean Dietary Score (MedDietScore), proposed by Pan-
agiotakos et al,*® a score that incorporates the most important char-
acteristics of the Mediterranean diet pattern. Its major advantage
stems from the fact that is based on the weighting of selected food
groups according to the frequency of consumption: the thresholds
were chosen according to a priori hypotheses and regardless of the
consumption by the sample studied, thus allowing comparisons with
other population samples.>

Specifically, the scoring is based on the weekly consumption of 11
food groups, and an individual score for each component is calculated,
ranging from 0 to 5. For the consumption of items that are presumed
to closely characterize the Mediterranean pattern, individuals who
reported no consumption were assigned a score of 0, and scores of 1 to
5 were assigned for rare to daily consumption. For the consumption of
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foods that are presumed to diverge from this dietary pattern, a reverse
scoring was used (ie, from 5 when they reported no consumption to
0 when they reported almost daily consumption). For alcohol intake, a
score of 5 was assigned to consumption of less than 300 mL of
alcohol/d, a score of 0 to no consumption or consumption of
700 mL/d and scores of 4 to 1 to consumption of 600 to 700, 500 to
600, 400 to 500, and 300 to 400 mL/d, respectively (100 mL was
assumed to have 12 g of ethanol concentration). The total score
ranged from O to 55, with higher scores indicating greater adher-
ence to the Mediterranean dietary pattern. In the analyses pre-
sented here, the MedDietScore was used either as a continuous
variable or as tertiles of low, medium, and high adherence to
Mediterranean diet.

To assess under-reporting of energy intake, we used the method-
ology developed by Goldberg et al*’ and calculated the ratio of the
reported energy intake to the basal metabolic rate (EI:BMR). The BMR
was estimated using the Schofield predictive equations.*' Participants
with EI:BMR <1.13 were considered as low energy reporters.

Frailty Assessment

Frailty was assessed by 3 different definitions: (1) the Fried defi-
nition?> (which belongs to the phenotypic approach), (2) the Frailty
Index,*? and (3) the Tilburg Frailty Identification®’; both (2) and (3)
belong to the multidomain approach.

The Fried Definition
In this definition, we used the 5 criteria proposed by Fried and
colleagues in the Cardiovascular Health Study®*:

1. Slow walking speed was defined as the lowest 20% of our study
population for the 4 m walking speed test (adjusted for sex and
height).

2. Shrinking/weight loss was defined as body mass index <18.5
(as data regarding weight loss were not available).

3. Poor endurance/exhaustion was evaluated as a negative
response to the question taken from the Geriatric Depression
Scale “Do you feel full of energy?”**

4. Low physical activity was estimated based on a validated brief
questionnaire, the Athens Physical Activity Questionnaire
(APAQ) which calculates participants’ daily energy expenditure
for physical activities.*> The lowest 20% for each sex was
assumed to be indicative of frailty.

5. Weakness was defined as grip strength in the lowest 20%
adjusted for sex and body mass index. Grip strength of the
dominant hand was measured with an electronic dynamo-
meter (model MG-4800, UK) and the mean strength of 3 trials
was used in the current analysis (Appendix, Supplementary
Table 1). For the participants who lacked complete data on
grip strength measures (n = 1331), we used the predicted
values of their strength as they were estimated by a regression
model with age, sex, weight, height, and waist circumference as
predictors and grip strength as the outcome.

We chose these predicting factors as they have been shown to
correlate with grip strength. Regarding waist circumference, we
decided to include this variable in the regression model because it
serves as an indirect measure of body fat, which in turn may
contribute to loss of muscle mass and strength during aging.*®
Participants who met 3 or more criteria were considered frail, those
with 1 or 2 criteria present as prefrail, and those who met none cri-
terion as nonfrail.

To test the appropriateness of the modified operationalization of
the weakness criterion of frailty, we decided to develop 1 more frailty
definition, including 4 of the 5 criteria proposed by Fried et al (ie
walking speed, shrinking, endurance, and physical activity) and

compare the agreement between the 2 definitions in terms of iden-
tifying frail participants. According to the second definition, frail
participants were those who met 2 or more criteria, prefrail those with
one criterion, and nonfrail those with none, as proposed by other
studies that use 4 criteria for Fried definition.*®*° Cohen’s k was
calculated to determine if there was an agreement between the 2
definitions regarding the number of cases identified as frail,
prefrail and nonfrail. There was a moderate agreement between
them (k = 0.643, P <.001) and thus we decided to use only the 5
criteria definition in the present analyses.

The Frailty Index

The multidomain definition of frailty as proposed by Rockwood
et al*? was also included in the current study. Based on 61 age-related
deficits, including diseases, syndromes, functionality in activities of
daily living, cognitive decline, mood disorders, and performance on
physical activities, we measured each participant’s frailty index (see
Appendix, Supplementary Table 2). According to this index, a score of
0.25 is the cut-off point for frailty, with higher scores indicating the
presence of more “deficits,” and, thus, a greater degree of frailty.

The Tilburg Frailty Indicator

Additionally, we used the Tilburg frailty definition slightly modi-
fied,*® as described below. The Tilburg definition is based on an inte-
grative view of human functioning by assessing physical, social, and
psychological components and excluding disability and diseases (see
Appendix, Supplementary Table 3). The physical domain is evaluated by
asking questions about physical health, weight loss, walking, balance,
hearing, vision, hand strength, and fatigue. The psychological domain
contains memory problems, mood disorders, anxiety or nervousness,
and coping with problems. The social domain is assessed by living alone,
missing people, and receiving enough support. For the present study, 2
of its 15 criteria were not included in the definition of frailty (“Do you
experience problems in your daily life due to a lack of strength in your
hands?” and “Are you able to cope with problems well?”), as the rele-
vant information was not collected in the context of the study. Partici-
pants who met 5 or more criteria were considered frail.

Other Variables

Information regarding sociodemographic variables, diseases, and
lifestyle that could be related to frailty and diet were collected. Par-
ticipants reported their sex, age (in years), and education level (in
years of education). Antidepressant medication, diagnosis of depres-
sion, and score on the 15-item version of the Geriatric Depression
Scale***" were recorded to assess depressive symptoms/mood disor-
ders. Participants who were diagnosed with depression and/or were
under antidepressant treatment and/or scored higher than 6 in GDS
were considered to suffer from mood disorders.

Statistical Analysis

Differences between groups were tested through analysis of vari-
ance for continuous variables and Pearson chi-square for categorical
variables. For all frailty definitions, the associations between frailty
status and MedDietScore were evaluated by logistic regression analyses,
with MedDietScore as the predictor and frailty status as the outcome.
For the Frailty Index and the Tilburg Frailty Indicator, frailty was entered
not only as a categorical (comparing frail to nonfrail individuals) but also
as a continuous variable (as the total criteria met by participants). In the
latter case, linear regression models were performed with MedDiet-
Score as the predictor and frailty score as the outcome. MedDietScore
was entered into the models mentioned above, both as a continuous
and a categorical variable (comparing low to medium and high adher-
ence to Mediterranean diet).
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In all analyses, unadjusted and adjusted models were explored. In
the analyses including the definition developed by Fried, the adjust-
ment was performed for age, sex, education level, number of comor-
bidities, number of medications, dementia, and depression diagnosis.
Regarding the Frailty Index, adjusted models included age, sex, and
education level, because in this definition, cognitive decline, mood
disorders, number of comorbidities, and number of medications are
considered as core frailty criteria. For the same reasons, the adjusted
model of the analyses regarding the Tilburg Frailty Indicator included
age, sex, education level, number of comorbidities, and number of
medications. In all analyses, age and education were treated as cat-
egorical variables. Age was divided into 5 age groups: 65-69, 70-74,
75-79, 80-84, and >85 years. Regarding level of education, partici-
pants were categorized into those who had completed 6 or fewer
years of education (primary education) and those who had completed
7 or more years of formal education (ie had completed at least 1 year
of secondary education).

We opted to include the confounders mentioned above because of
their relation with frailty syndrome. Indeed age, dementia, and
depression diagnosis have been consistently found to multiply the
odds of physical frailty.”"”? Sex has also been related to frailty, with
women exhibiting higher prevalence rates.”> Moreover education,
number of comorbidities, and number of medications have also been
reported as potential frailty predictors (both for the Fried definition
and the Tilburg frailty Indicator).>>>> The fact that the confounders
included in the analyses were not the same for all frailty definitions
underlies the fact that definitions used to measure frailty reflect
different constructs of this syndrome.

Results

From the 1,943 participants of the HELIAD study, we excluded
203 individuals with missing diet information. Therefore, all ana-
lyses were conducted using a sample of 1,740 individuals. Their age
ranged from 65 to 99 years, with a mean age of 73.4 &+ 5.4 years.
Table 1 presents descriptive information regarding the study
participants by tertiles of the Mediterranean diet adherence. Par-
ticipants in the high adherence tertile were younger and more
educated compared to those in the lowest adherence tertile. A high
MedDietScore was also associated with better cognitive status and
less depression.

With respect to frailty, 70 (4.0%), 325 (18.7%), and 442 (25.5%)
participants were classified as frail according to the Fried definition,
the Frailty Index, and the Tilburg Frailty Indicator, respectively
(Table 2). Regardless of the definition used, compared with nonfrail

participants, frail individuals were older, reported fewer years of ed-
ucation, and had a greater likelihood of being diagnosed with de-
mentia and/or depression. The effect of demographic and clinical
factors to frailty status are displayed in the Appendix, Supplementary
Table 4.

Mediterranean Diet and Frailty
Results are organized based on the definition used.

Fried Definition

Higher adherence to the Mediterranean diet pattern was associ-
ated with significantly lower odds of being frail in both the adjusted
and the unadjusted models. Regarding the adjusted models, a
marginally statistically significant result was observed, indicating that
each additional unit of MedDietScore was associated with more than
5% lower odds of being in the frail group. Furthermore, compared with
those in the low adherence MedDietScore tertile, participants in the
high tertile had 63% lower odds of frailty, with a significant trend for a
dose-response effect (Table 3).

Frailty Index

Unadjusted and adjusted models of logistic regression analysis
showed that frailty status was significantly associated both with
MedDietScore and MedDietScore tertiles. Compared to participants
with the lowest Mediterranean diet adherence, those with the highest
adherence to the Mediterranean diet were 30% less likely of being
identified as frail. Similar results were observed when frailty was
measured as a continuous score. Linear regression analyses showed
that higher MedDietScore were associated with lower score on the
frailty index (Table 4).

Tilburg Frailty Indicator

We observed a significant relation between Mediterranean diet
adherence and frailty in all analyses (unadjusted and adjusted). Each
additional unit of MedDietScore was associated with a 7% lower
odds of being in the frail group. Compared with individuals in the
lowest MeDietScore tertile, those in the highest tertile had 50%
lower odds of frailty, with a significant trend for a dose-response
effect (Table 5).

Supplementary Analyses

As energy reporting and energy intake may both operate as con-
founders between Mediterranean diet and frailty, we decided to
perform some supplementary analyses. First, we repeated all analyses

Table 1
Demographic and Clinical Characteristics of the Study Participants by Adherence to Mediterranean Diet
Low Tertile of Adherence to Middle Tertile of Adherence High Tertile of Adherence to All (N =1,740) P Value
Mediterranean Diet to Mediterranean Diet Mediterranean Diet
(MedDietScore: 19-31) (n = 529) (MedDietScore: 32-35) (n = 610) (MedDietScore: 36-46) (n = 601)
Sex, female, % 73.7 58.4 46.8 59.0 <.001
Dementia diagnosis, % 7.2 43 2.7 4.6 .001
Depression diagnosis, % 244 17.2 123 17.7 <.001
Education levels, % <.001
0-6y 69.6 60.6 53.5 60.9
>7y 304 394 46.5 39.1
Age groups, y, % .001
65-69 229 259 30.1 26.4
70-74 31.2 34.8 36.9 344
75-79 28.2 26.9 21.6 25.5
80-84 14.4 9 8.2 10.3
85+ 34 34 3.2 33
Number of comorbidities 22+16 21+15 21+15 21+15 498
Number of medications 4.0+ 25 36+24 36+23 37+24 .002

Differences among groups were tested through analysis of variance for continuous variables (number of comorbidities and number of concomitant medications) and Pearson
2 for categorical variables (sex, age groups, education level, occurrence of depression, and dementia).
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Table 2

Demographic and Clinical Medical Characteristics and MedDietScore of the Study Participants by Frailty Status for Each Definition

Fried Criteria Frailty Index Tilburg Frailty Indicator
Nonfrail and Prefrail ~ Frail (n = 70) PValue Nonfrail (n = 1415) Frail (n =325) P Value Nonfrail Frail (n = 442) P Value
(n = 1670) (n =1298)
Sex, female, % 58.7 67.1 159 57.6 65.2 .012 55.6 69.8 <.001
Dementia diagnosis, % 39 229 <.001 1.8 17.0 .012 14 13.6 <.001
Depression diagnosis, % 16.5 45.7 <.001 113 45.7 <.001 10 40.3 <.001
Education levels, % .002 <.001 <.001
0-6y 60.1 78.6 58.8 69.8 56.1 75.1
>7y 399 214 41.2 30.2 439 249
Age groups, y, % <.001 <.001 <.001
65-69 273 5.7 29 15.1 30 15.8
70-74 353 12.9 35.8 28.6 372 26.2
75-79 253 30.0 23.8 326 24 299
80-84 9.6 271 8.8 16.9 7.2 19.7
85+ 2.5 243 2.5 6.8 1.5 84
Number of comorbidities 2.1 + 1.5 23+15 .692 1.9+21 32+25 .005 20+ 14 25+ 1.6 .001
Number of medications 37+24 43 +24 915 33+13 56+ 1.7 <.001 35+22 45+ 2.6 .002
Total energy intake 1852 + 529 1712 + 400 41 1857 + 523 1803 + 533 621 1866 + 536 1797 + 487 .099
MedDietScore 337 +44 31.8 £41 <.001 339+44 327 £ 44 <.001 34.1+43 323 +44 <.001

Differences among groups were tested through independent samples t test (number of comorbidities, number of concomitant medications, total energy intake, and Med-
DietScore) and Pearson %2 for categorical variables (sex, age groups, education level, occurrence of depression, and dementia).

by adding energy reporting as a confounder in the adjusted models.
There were 550 participants classified as low energy reporters. The
groups of low energy and normal energy reporters did not differ in
age, education level, and frequency of a dementia or depression
diagnosis. However, the percentage of low energy reporting was
higher in women than in men, and in participants with low adherence
to Mediterranean diet. When energy reporting (low vs adequate) was
entered into the regression analyses as a covariate, the results
remained practically unchanged.

Furthermore, in order to assess the role of total energy intake, we
added it as a confounder to the initial adjusted models and repeated
the analyses exploring the role between all frailty definitions and
Mediterranean diet. Again, the results remained unchanged. Finally,
we excluded low energy reporters from the analysis and then we ran
the previous adjusted model (that included energy intake as a
confounder). The results obtained from these analyses remained sta-
tistically significant, and the effect size of the associations reported did
not differ substantially. The only difference noticed was in the relation
between the dichotomous variable of frailty (as measured with the
Frailty Index) and MedDietScore; although the directions and the ef-
fect sizes of the association remained unchanged, the results were not
statistically significant. However, when frailty (again measured with
Frailty Index) was entered in the regression models as a continuous
variable (number of criteria met), it was associated both with Med-
DietScore and Mediterranean diet tertiles.

Sensitivity Analysis

As mentioned above, the grip strength criterion of Fried definition
was not obtained from all participants, but it was predicted from

Table 3

relevant variables. Thus, regarding the Fried definition, we decided to
perform a sensitivity analysis by excluding participants who lacked
data on grip strength. Although the effect sizes of the adjusted models
were only slightly changed, the results lost their statistical signifi-
cance, probably because of the small number of participants identified
as frail (n = 14).

Discussion

This is the first study to examine the association between Medi-
terranean diet and frailty using 3 different frailty definitions. To date,
studies focusing on the relation between Mediterranean diet and
frailty have used the Fried definition. This definition’s criteria of
weakness, low physical activity, and shrinking are directly associated
with dietary factors, potentially mediating the relation between frailty
and Mediterranean diet. Our results showed that irrespective of the
frailty definition used, community-dwelling older adults with high
adherence to the Mediterranean diet pattern had lower odds of being
frail than those with low adherence rates. The associations remained
significant even after adjusting for potential confounders. The fact that
adherence to Mediterranean diet was associated with lower odds of
frailty, irrespective of the definition used, increases the robustness of
our results.

We noticed some variability in the prevalence of frailty depending
on the definition used (4% when frailty was measured with the Fried
definition, 18.7% with Frailty Index, and 25.4% with Tilburg Frailty
Indicator). This tool-dependent variability has been previously re-
ported in 2 recent systematic reviews of community-based studies,
according to which frailty prevalence varied from 4.0% to 59.1% and

Results of a Logistic Regression Analysis, Evaluating the Association Between Mediterranean Diet Adherence and Frailty Status Based on the Fried et al Definition

MedDietScore as a Continuous Variable

MedDietScore Tertiles

Unadjusted (R? = 0.024) Adjusted” (R? = 0.276)

Unadjusted (R? = 0.032)

Adjusted* (R? = 0.283)

OR (95% CI) PValue  OR(95% CI) PValue  OR (95% CI)

P for Trend OR (95% CI) P for Trend

0.909 (0.862-0.959) <.001 0.943 (0.885-1.004) .065 Low

High

1 (reference)
Medium 0.622 (0.366-1.057)
0.271 (0.136-0.541)

<.001 Low 1 (reference) .023
Medium 0.867 (0.476-1.579)

High 0.363 (0.162-0.814)

Note. Bold values are statistically significant (P < .05).
Cl, confidence interval; OR, odds ratio.

*In the adjusted model, covariates included were sex, age groups, education level, dementia and depression diagnosis, number of comorbidities, and number of

concomitant medications.
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Table 4

Results of Logistic and Linear Regression Analyses, Evaluating the Association Between Mediterranean Diet Adherence and Frailty Status Based on the Frailty Index

Frailty (as a Dichotomous Variable: Frail vs Nonfrail)

MedDietScore as a Continuous Variable

MedDietScore Tertiles

Unadjusted (R? = 0.018) Adjusted” (R? = 0.080) Unadjusted (R? = 0.014) Adjusted” (R? = 0.077)
OR (95% CI) PValue  OR(95% CI) PValue OR(95% CI) P for Trend  OR (95% CI) P for Trend
0.940 (0.914-0.966)  <.001 0.959 (0.931-0.987)  .005 Low 1 (reference) <.001 Low 1 (reference) 031
Medium  0.735 (0.552-0.978) Medium  0.841 (0.625-1.132)
High 0.547 (0.404-0.741) High 0.702 (0.510-0.968)
Frailty Score (as a Continuous Variable)'
MedDietScore as a Continuous Variable MedDietScore Tertiles
Unadjusted (R? = 0.029) Adjusted” (R? = 0.101) Unadjusted (R? = 0.024) Adjusted* (R? = 0.097)
B P Value B P Value B P Value B P Value
—0.203 <.001 —0.140 <.001 —1.005 <.001 —0.633 <.001

Note. Bold values are statistically significant (P < .05).
CI, confidence interval; OR, odds ratio.

*In the adjusted model, covariates included were sex, age groups, and education level. Dementia and depression diagnoses, number of comorbidities, and number of

medications were not used as covariates, as they were included as criteria of frailty.
"Measured as the number of total variables considered in the definition (0-61).

5.0% to 58.0%.>* This is mainly attributed to the broader aspects of
frailty evaluated by the Frailty Index and the Tilburg Frailty Indicator.
In our case, the fact that adherence to Mediterranean diet was asso-
ciated with all frailty definitions denotes that the mechanisms un-
derlying this relation may be independent of the specific elements
used in each assessment tool.

The use of modified frailty criteria makes it difficult to compare the
results obtained from different studies. The use of different tools
measuring adherence to Mediterranean diet adds to this difficulty.
Indeed, most studies investigating the relation between Mediterra-
nean diet and frailty have used the MeDi score proposed by Tricho-
poulou et al.>®> The thresholds used in this index are based on the
population-specific medians of intake of each Mediterranean diet
component, and thus the MeDi score obtained in one study cannot be
directly compared to that obtained from others. However, our findings
are in line with previous research. Bollwein et al conducted a cross-
sectional study in a non-Mediterranean population with 192
community-dwelling older participants.'” Compared to participants in
the lowest quartile, those in the highest quartile for the adherence to

Table 5

the Mediterranean diet pattern had a significantly decreased chance of
being frail (as identified by Fried definition). In the same study,
Mediterranean diet was also associated with individual frailty criteria,
namely, weight loss, slow walking speed, and low physical activity
levels. A follow-up prospective study among 690 community dwelling
older people also suggested that compared with participants with low
adherence to Mediterranean diet, those with high adherence had
significantly reduced risk of developing frailty (according to Fried
criteria) after a 6-year period.'® There are also other studies that have
found a long-term effect of the Mediterranean diet not on frailty, but
on individual frailty elements, that is, mobility and walking speed.>®>’

The mechanisms underlying the relation between Mediterranean
diet and frailty syndrome are not fully understood.” First, their asso-
ciation may be mediated by the positive effects of the Mediterranean
diet pattern on many chronic diseases, such as diabetes mellitus,
cancer, and neurodegenerative and cardiovascular diseases, which, in
turn, may lead to frailty.”® Taking also into account that increased
oxidative stress is characteristic of aging pathophysiology®® and is
associated with frailty development,’® we may suppose that the

Results of Logistic and Linear Regression Analyses, Evaluating the Association Between Mediterranean Diet Adherence and Frailty Status Based on the Tilburg Frailty Indicator

Frailty (as a Dichotomous Variable: Frail vs Nonfrail)

MedDietScore as a Continuous Variable

MedDietScore Tertiles

Unadjusted (R? = 0.047) Adjusted* (R? = 0.203)

Unadjusted (R? = 0.044)

Adjusted” (R? = 0.199)

OR (95% CI) PValue  OR (95% CI) PValue  OR (95% CI) Pfor Trend  OR (95% CI) P-trend
0.908 (0.886-0.932) <.001 0.930 (0.904-0.956) <.001 Low 1 (reference) <.001 Low 1 (reference) <.001
Medium  0.618 (0.478-0.797) Medium  0.762 (0.576-1.009)
High 0.363 (0.274-0.479) High 0.495 (0.363-0.676)
Frailty Score (as a Continuous Variable)'
MedDietScore as a Continuous Variable MedDietScore Tertiles
Unadjusted (R? = 0.049) Adjusted” (R? = 0.205) Unadjusted (R? = 0.046) Adjusted” (R? = 0.201)
B P Value B P Value B P Value B P Value
—-0.103 <.001 —0.062 <.001 -0.539 <.001 —-0.302 <.001

Note. Bold values are statistically significant (P < .05).
CI, confidence interval; OR, odds ratio.

*In the adjusted model, covariates included were sex, age groups, education level, number of comorbidities, and number of concomitant medications. Dementia and
depression diagnoses were not used as covariates, as they are included as criteria of frailty.

*Measured as the number of total variables considered in the definition (0-13).
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antioxidant properties of Mediterranean diet (such as fruits and veg-
etables, olive oil, wine, vitamins C, E, By, and carotenoids) may be
involved in the underlying protective mechanisms.

Moreover, a recent meta-analysis examining the relation between
frailty and inflammation found that compared with nonfrail in-
dividuals, frail and prefrail participants had higher levels of C-reactive
protein and higher serum levels of interleukin-6.%" Both observational
and interventional studies have indicated that Mediterranean diet is
related to lower levels of inflammation markers.®”%® Thus, the anti-
inflammatory effect of Mediterranean diet could explain its protec-
tive role against the frailty syndrome.

In the present study, there were some limitations that should be
noted. First, the study’s cross-sectional design cannot establish any
causality. Additionally, and taking into account that the completion of
FFQs depends on participants’ cognitive and memory function, older
people are more prone to misreport their daily intake.’* In order to
overcome this issue, in the current study, trained dietitians adminis-
tered the FFQs giving participants precise instructions on the fre-
quency of consumption and portion size. Moreover, when a
participant was not capable of giving information on daily food intake,
the caregiver assisted in the data collection. When we also took into
account total energy intake and low energy reporting, the results
remained unchanged. Another limitation of the FFQ refers to the fact
that it includes information about a limited period of time, while the
mechanisms proposed to underlie the association between Medi-
terranean diet and frailty would require many years of adherence.
However, there are no other valid tools to retrospectively measure
midlife dietary habits. Thus, we assume that dietary habits assessed
with FFQs are good markers of long-term habits. Besides, prospective
studies have shown that adherence to Mediterranean diet remained
stable even after a long follow-up period.®>%®

A potential shortcoming of the current study refers to the modified
operationalization of the Fried definition’s criteria (predicted values of
grip strength were calculated for some participants, low body mass
index was used instead of unintentional weight loss, 1 question of the
GDS was used instead of 2 questions of the Center for Epidemiologic
Studies Depression Scale, and physical activity was assessed by the
Athens Physical Activity Questionnaire and not by the Minnesota
Leisure Time Activity questionnaire). Although some parameters were
measured using different tools than the originally proposed by Fried,
we remained close to the original criteria, and the prevalence rate
found is similar to that reported in other studies using the Fried
definition.?’

This is also true for the Tilburg Frailty Indicator as well. The fact
that we used 13 of its 15 originally proposed criteria may have led to a
misreport in frailty prevalence. However, we used the cut-off score
originally proposed in the Tilburg Frailty Indicator, and participants
who met 5 of the 13 criteria were considered frail. Using similar cut-
offs and fewer criteria may have made this frailty definition stricter,
but we believe we avoided an overestimation of frail participants that
would probably occur from the use of a lower cut-off. Besides
comparing our results with those of other studies, we found similar
prevalence rates.®®

On the other hand, strengths of this study include its large sample
size, adjustment for multiple confounders, the use of various frailty
definitions, and a detailed neuropsychological evaluation. The
comprehensive neuropsychological battery and the team consensus
regarding diagnoses ensured the accurate identification of cognitive
decline. We believe that the fact that results reported were equally
significant irrespectively of the definition used adds to the value of the
study’s conclusion. Another strength of the current study is the use of
an a priori measure of Mediterranean diet adherence that allows for
the comparability of our results with those from other population
samples. Our findings’ external validity is also enhanced by the fact
that this is a population sample study.

Conclusion

In summary, the present study has contributed substantial infor-
mation to the growing literature demonstrating the health benefits
related to Mediterranean diet. Our results suggest that high adherence
to the Mediterranean diet pattern is linked to lower presence of frailty.
Future longitudinal research, as well as intervention studies, is
necessary in order to further elucidate the relation between frailty and
Mediterranean diet and to investigate its potential biological
mechanisms.
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Cutoffs for the Criteria of Walking Time and Grip Strength Used in the Fried

Definition

Cut-off for the 4-m Walking Speed Test*

Men
Height <168 cm
Height >168 cm
Women
Height <157 cm
Height >157 cm

3.04
2.80

3.35
3.07

Cut-off for the Grip Strength Criterion’

Men
BMI <254
BMI 25.5-28.1
BMI 28.2-30.6
BMI >30.7
Women
BMI <25.9
BMI 26-28.9
BMI 29-32.3
BMI >32.4

<314
<329
<33.8
<34.8

<183
<193
<191
<204

BMI, body mass index.

*Stratified by gender and height.
fStratified by gender and BMI.

Supplementary Table 2

List of Variables Used in the Current Study for the Frailty Index

Changes in Everyday
activities

Tiredness all the Time

Seizures, Partial
Complex

Facial bradykinesia

Problems getting
dressed

Urinary incontinence

Toileting problems

Gastrointestinal
problems
Problems cooking

Problems going out
alone
Impaired mobility

Falls

Musculoskeletal
problems

Bradykinesia of the
limbs

Poor muscle tone in
limbs

Poor limb coordination

Poor coordination,
trunk

Poor standing posture

Irregular gait pattern
Mood problems

Feeling sad, depressed

History of depressed
mood

Clinical impression of
depression
Sleep changes

Restlessness
Memory changes

Short-term memory
impairment

Long-term memory
impairment

Changes in general
cognitive functioning

Onset of cognitive
symptoms

Delirium

Paranoid features

Cognitive impairment
history

Cognitive impairment
family history

Impaired vibration

Tremor at rest

Postural tremor

Intention tremor

History of Parkinson
disease

Family history of
degenerative disease

Swallowing problems

Seizures, generalized
Syncope or blackouts

Breast problems

Cerebrovascular
problems

History of stroke

History of diabetes
mellitus
Arterial hypertension

Peripheral pulses

Cardiac problems
Myocardial infarction

Arrhythmia
Congestive heart failure

Lung problems
Respiratory problems

History of thyroid
disease

Thyroid problems

Malignant disease

Presence of snout
reflex

Presence of the
palmomental reflex

Other medical history
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Supplementary Table 3
Criteria of the Tilburg Frailty Indicator Used in the Current Study
Criterion Scoring
Physical components
From 1-10, how would you rate your physical 0-5=1
health 6-10=0
Low BMI <185=1
>185=0
Do you experience problems in your daily life
due to
difficulty in walking? No = 0fYes =1
difficulty maintaining your balance? No =0/Yes =1
poor hearing? No =0/Yes =1
poor vision? No = 0fYes =1
physical tiredness? No =0/Yes =1

Psychological components
Do you have problems with your memory?

Have you felt down during the last month?

Have you felt nervous or anxious during the
last month?
Social components
Do you live alone?
Do you sometimes miss having people around you?

Do you receive enough support from other people?

No or sometimes = 0
Yes =1
No=0
Yes or sometimes = 1
No=0
Yes or sometimes = 1

No = 0fYes = 1
No=0

Yes or sometimes = 1
Yes = 0/No =1

Supplementary Table 4

Results of the Adjusted Logistic Regression Analysis Exploring the Effect of Demographic and Clinical Factors to Frailty Status: Associations Between All Confounders and Frailty

Fried Definition

Frailty Index

Tilburg Frailty Indicator

OR (95% CI) P Value OR (95% CI) P Value OR (95% CI) P Value
Gender (female vs male) 1.167 (0.645-2.113) 610 1.419 (1.083-1.859) .011 1.777 (1.365-2.315) <.001
Age groups <.001" <.001" <.001"
65-69y 1 (reference) 1 (reference) 1 (reference)
70-74y 1.540 (0.455-5.215) 488 1.553 (1.064-2.256) .021 1.128 (0.800-1.590) 493
75-79y 5.333 (1.767-16.098) .003 2.664 (1.830-3.879) <.001 2.054 (1.452-2.907) <.001
80-84 y 11.869 (3.773-37.334) <.001 3.660 (2.343-5.717) <.001 4.274 (2.804-6.513) <.001
>85y 47.651 (14.268-159.45) <.001 5.087 (2.743-9.435) <.001 9.444 (4.945-18.034) <.001
Education levels (high vs low) 0.547 (0.290-1.033) .63 0.746 (0.569-0.977) .033 0.574 (0.441-0.747) <.001
Dementia diagnosis 3.688 (1.801-7.552) <.001
Depression diagnosis 4.100 (2.325-7.230) <.001
Number of comorbidities 1.083 (0.867-1.351) 483 1.073 (0.975-1.181) 147
Number of medications 0.930 (0.807-1.070) 310 1.147 (1.079-1.219) <.001

Note. The P reported is P for trend.
CI, confidence interval; OR, odds ratio.

*For the shake of brevity we included only the results of the adjusted logistic regression models where frailty was measured as a dichotomous variable (frail vs nonfrail).
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Abstract

Objective: To estimate the prevalence of frailty using five different
instruments in a cohort of older adults and explore the association between
frailty and various risk factors. Method: 1,867 participants aged 65 years
and above were included in the current retrospective cross-sectional
study. Frailty was operationalized according to the Fried definition, the
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the Groningen Frailty Index (GFIl). We explored the role of various frailty
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risk factors using logistic regression analyses. Results: The prevalence of
frailty varied depending on the definition used (Fried definition = 4.1%,
FRAIL Scale = 1.5%, FI = 19.7%, TFI = 24.5%, and GFI = 30.2%). The only
risk factors consistently associated with frailty irrespectively of definition
were education and age. Conclusion: The frailty prevalence reported in
our study is similar or lower to that reported in other population studies.
Qualitative differences between frailty definitions were observed.
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Introduction

Over the last decades, we have witnessed a dramatic increase in life expec-
tancy resulting in a rapid growth in the number of older people worldwide
(Cohen, 2003). By 2050, it is estimated that people above the age of 60 years
will account for more than 21% of the global population, posing great chal-
lenges to socicties and health care systems (Kinsella & Phillips, 2005).
Although, biological, physical, and functional changes constitute normal
parts of the aging process, there are cases in which these changes accumulate
to such a degree that they may lead to increased levels of vulnerability and to
deterioration in quality of life. This condition is described by the concept of
frailty, which is characterized by the inability to preserve homeostasis in
response to even minor stressors (Fried et al., 2001). Although investigators
worldwide agree on the detrimental effects of frailty (falls, disability, cogni-
tive impairment, need for complex medical care and mortality) and try to
identify factors that could prevent it (Morley et al., 2013; Yannakoulia,
Ntanasi, Anastasiou, & Scarmeas, 2017), no consensus regarding its defini-
tion has been reached.

The concept of frailty first appeared in 1968 (O’Brien et al., 1968) and its
first quantitative assessment in 1988 (Winograd, Gerety, Brown, & Kolodny,
1988), but the most significant progress in the operationalization of frailty
was made in 2001 by Fried et al. (2001). Since then many instruments and
questionnaires have been developed to assess frailty and two main approaches
have prevailed: (a) the biological or phenotypic approach, which focuses on
the physical aspects of frailty and (b) the multidomain approach, as part of a
broader perspective, which includes a combination of physical measures,
syndromes, diseases, and psychosocial factors (de Vries et al., 2011).

The estimated prevalence of frailty may vary depending on the definition
used in population-based studies (Collard, Schoevers, & Oude Voshaar,
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2012). For instance, studies using the phenotypic approach appear to con-
verge to a frailty syndrome prevalence of about 4% (Avila-Funes et al., 2008;
Collard et al., 2012; Fried et al., 2001) to 17% of the elderly population
(Santos-Eggimann, Cuénoud, Spagnoli, & Junod, 2009). However, the frailty
measures that follow the multidomain approach report higher prevalence
rates, ranging from 22% (Song, Mitnitski, & Rockwood, 2010) to even 46%
(Gobbens, van Assen, Luijkx, Wijnen-Sponselee, & Schols, 2010).

The main limitation of the existing literature refers to the fact that the rates
reported are obtained from studies that apply the various frailty definitions to
different populations. In other words, it is customary that most studies use a
single frailty definition and only few studies report rates from many definitions
in a single population (Cigolle, Ofstedal, Tian, & Blaum, 2009; Malmstrom,
Miller, & Morley, 2014; Roppolo, Mulasso, Gobbens, Mosso, & Rabaglietti,
2015). This is important in the face of the fact that frailty is a term used to char-
acterize distinct conditions: a clinical phenotype (as proposed by the biological
approach), a measure of the accumulative burden of diseases and symptoms (as
suggested by Rockwood et al), or a combination of physical decline, mental
impairment, and social isolation (as proposed by other multidomain approaches;
Sloane & Cesari, 2018). In addition, the method data are the collected contrib-
utes to the distinctive perspectives of frailty. Frailty definitions that are based on
objective measures of participants’ performance may capture different informa-
tion compared with definitions that use self-report questions. The different
frailty operationalization necessitates the comparison of frailty prevalence.

Moreover, data regarding prevalence of frailty syndrome in Greece are lack-
ing: only one study has reported frailty prevalence for Greek community—dwell-
ing older people (Santos-Eggimann et al., 2009) but it used a different
operationalization of the Fried criteria. In that study, frailty assessment was
based on standardized computer-assisted face-to-face personal interviews con-
ducted by trained interviewers (rather than by specialized health professionals).

The aim of the present analysis is to estimate the prevalence of frailty
using five different assessment instruments in the same population of Greek
community—dwelling older people. In addition, the large amount of data
gathered in the current study allows us to explore different risk factors of
frailty and examine their specific association with each definition.

Method

Participants

Participants were drawn from the Hellenic Longitudinal Investigation of Aging
and Diet (HELIAD), which is described in detail elsewhere (Dardiotis,
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Kosmidis, Yannakoulia, Hadjigeorgiou, & Scarmeas, 2014; Mourtzi et al.,
2018). Briefly, HELIAD is a population-based, multidisciplinary-collaborative
study designed to estimate the prevalence and incidence of mild cognitive
impairment, Alzheimer’s disease, and other types of dementia in the Greek
population. The study also ascertains several demographic, medical, social,
environmental, clinical, nutritional, and neuropsychological determinants and
lifestyle activities. This large amount of data gathered allows us to explore and
deepen our understanding of other geriatric syndromes, such as frailty.
Participants were at least 65 years old and were selected through random sam-
pling from the records of two Greek municipalities; Larissa and Marousi, and
they all gave their informed consent prior to the study participation. From eli-
gible participants (excluding those who had incomplete data, who had relo-
cated, could not actively be recruited, died or were not contacted yet from the
initial sample), 56.4% agreed to participate. Those who agreed to participate
were slightly younger, compared with those who refused to participate
(70.2£19.6 vs. 74.3%+15.5 years, respectively, p < .001). All procedures were
approved by the institutional ethics review board of the University of Thessaly
and the National and Kapodistrian University of Athens.

Procedures

In the 2-hr face-to-face interviews, participants provided information regard-
ing (previous and current) medical problems, neurological conditions, neuro-
psychiatric symptoms, hospitalizations, surgeries, injuries, and current
medications. Information about the medical history of the participants’ first-
degree relatives was also gathered. In addition, an extensive structured physi-
cal examination, evaluating neurological signs and symptoms, was conducted
for each participant. Structured questionnaires were used to gather informa-
tion about participants’ functioning; social, mental, and physical activities;
sleep and dietary habits. Information regarding sociodemographic and
anthropometric variables was also collected. All participants went through a
comprehensive neuropsychological assessment of all major cognitive
domains (Anastasiou et al., 2017; Dardiotis et al., 2014; Kosmidis et al.,
2018). Interviews and assessments were conducted by qualified health pro-
fessionals: that is, neurologists, neuropsychologists, and dietitians, who were
adequately trained on the study’s questionnaires and procedures.

Frailty Assessment

The operationalization of the Fried Definition, the Frailty Index (FI), and the
Tilburg Frailty Indicator (TFI) has been described elsewhere (Ntanasi et al.,
2017); more specifically in the following sections:
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The Fried definition. This definition belongs to the phenotypic approach and
includes the five criteria proposed by Fried and colleagues (2001) in the Car-
diovascular Health Study. Participants who met three or more criteria were
considered frail, those with one or two criteria present as prefrail, and those
who met none of the above criteria as nonfrail; (a) Slow walking speed was
defined as the lowest 20% of our study population for the 4 m-walking speed
test (adjusted for sex and height); (b) shrinking/weight loss was defined as
body mass index (BMI) < 18.5 kg/m?; (c¢) poor endurance/exhaustion was
evaluated as a negative response to the question taken from the Geriatric
Depression Scale “Do you feel full of energy?”(Yesavage, 1988); (d) low
physical activity was estimated based on a validated questionnaire, the Ath-
ens Physical Activity Questionnaire (APAQ), which calculates participants’
daily energy expenditure for physical activities (Kavouras et al., 2016). The
lowest 20% for each sex was assumed to be indicative of frailty; (e) weakness
was defined as grip strength in the lowest 20% adjusted for sex and BMI.
Grip strength of the dominant hand was measured with an electronic dyna-
mometer (Model MG-4800, the United Kingdom) and the mean strength of
three trials was used in the current analysis.

The FRAIL Scale. The FRAIL Scale was developed more recently (Abellan
van Kan, Rolland, Morley, & Vellas, 2008; Morley, Malmstrom, & Miller,
2012) and includes five criteria: fatigue, resistance, ambulation, illness, and
loss of weight. In our study, two of this definition’s criteria (fatigue and loss
of weight) were slightly modified. Fatigue was evaluated as a negative
response to the question taken from the Geriatric Depression Scale “Do you
feel full of energy?” (Yesavage, 1988). Resistance and ambulation was mea-
sured by asking participants if they had any difficulty walking up 10 steps
alone without resting and without aids, and if they had any difficulty walking
several 100 m without aids, respectively. For the criterion of illness, the pres-
ence of five or more illnesses out of a list of 11 health problems (hyperten-
sion, diabetes, cancer, chronic lung disease, heart attack, congestive heart
failure, angina, asthma, arthritis, stroke, and kidney disease) was indicative
of frailty. Loss of weight was defined as BMI < 18.5 kg/m?. Participants who
met three to the five criteria were considered frail, those with one to two cri-
teria present were considered prefrail, and those who met no criteria were
nonfrail older adults. This definition combines criteria proposed by Fried
with the criterion of comorbidities included in the multidomain approach but,
except from the BMI criterion, it uses subjective measures of frailty.

The FI. The assessment of the multidomain approach that is most com-
monly used is the one proposed by Rockwood and Mitnitski (2007, 2011).



6 Journal of Aging and Health 00(0)

This approach is based on the calculation of an FI, defined as the ratio of
deficits present in a person to the total number of deficits considered in a
medical evaluation. For the construction of FI we followed the standard
procedure described by Searle, Mitnitski, Gahbauer, Gill, and Rockwood
(2008). In the current study 61 variables regarding diseases, syndromes,
functioning in activities of daily living, cognitive decline, mood disorders,
and performance on physical activities were included for the assessment of
frailty (Supplementary Table). According to this index, a score of 0.25 is
the cut-off point for frailty, with higher scores indicating the presence of
more “deficits,” and, thus, a greater degree of frailty (Rockwood, Andrew,
& Mitnitski, 2007).

The TFIl. In addition, we used a slightly modified Tilburg indicator for the
assessment of frailty (Gobbens et al., 2010). This instrument is based on an
integrative view of human functioning by assessing physical, social, and
psychological components. The physical domain is evaluated by self-
reported questions about physical health, weight loss, walking, balance,
hearing, vision, hand strength, and fatigue. The psychological domain con-
tains questions about the presence of memory problems, mood disorders,
anxiety or nervousness and the ability to cope with problems. The social
domain is assessed by living alone, missing people, and receiving adequate
support. However, we lacked data regarding subjective decreased hand
strength and ability to cope with problems, so two criteria, (a) “Do you
experience problems in your daily life due to a lack of strength in your
hands?” and (b) “Are you able to cope with problems well?” were excluded
from our definition. Participants who met five or more criteria were con-
sidered frail, as originally proposed by the authors who developed the TFI
(Gobbens et al., 2010).

The Groningen Frailty Index (GFI). Similar to the FI and the TFI, the GFI
includes criteria of multiple frailty domains; physical, cognitive, social, and
psychological (Steverink, Slaets, Schuurmans, & Van Lis, 2001). It consists
of 15 self-report items. Its total score ranges from 0 to 15 and a total score
of 4 or higher is indicative of frailty (Peters, Boter, Buskens, & Slaets,
2012). Individuals were asked about their functioning in instrumental and
daily living activities (shopping, walking outside the home, getting dressed,
and visiting the restroom), vision and hearing impairment, loss of weight,
number of medications (the use of four or more medications was consid-
ered indicative of frailty), presence of memory impairment or memory
complaints, feelings of depression or anxiety, feelings of emptiness and
loneliness and physical fitness.
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Statistical Analyses

All statistical analyses were performed using SPSS 23 (SPSS, Chicago,
Illinois). We calculated the frequency of frailty for the whole sample, and
separately after categorization in age groups (groups by 5-year increments).
Differences among groups (frail, prefrail, and nonfrail) were tested through
analysis of variance for continuous variables (years of education and number
of comorbidities) and Pearson’s x? for categorical variables (gender, age
group, socioeconomic status, occurrence of dementia, and occurrence of
depression). Cohen’s k was calculated to determine the agreement between
the frailty definitions.

Furthermore, we explored the role of various established risk factors of
frailty using logistic regression analyses, in both unadjusted and adjusted
models. In all analyses, the frailty status (as measured by each definition)
was entered as the outcome, but the variables used as predictors differed
depending on the definition of frailty used: only the variables that did not
contribute to each frailty definition were used as predictors. Specifically,
when frailty was measured using the Fried definition, gender, age, educa-
tion, number of comorbidities, occurrence of depression and dementia,
and socioeconomic and marital status were considered as predictors. As
far as the FRAIL Scale is concerned, the number of comorbidities was not
used as a predictor in the analyses, as it was included as a frailty criterion
in the specific tool. For the same reason, the presence of comorbidities,
such as depression and dementia, were not included in the analyses with
the FI. Similarly, the occurrence of dementia and depression was not
included in the analyses using the TFI and the GFI definitions. Frailty
status was categorized into frail and nonfrail for all definitions: thus for
Fried definition and FRAIL Scale (that discriminate between frail, pre-
frail, and nonfrail participants), we decided to include prefrail partici-
pants in the nonfrail category.

Participants were categorized into five age groups (years): 65 to 69, 70 to
74, 75 to 79, 80 to 84, and =85. Regarding level of education, participants
were categorized into those who had completed 6 or fewer years of education
(primary education) and those who had completed 7 or more years of formal
education (i.e., had completed at least 1 year of secondary education).
Antidepressant medication, diagnosis of depression, and score on the 15-item
version of the Geriatric Depression Scale (GDS; Fountoulakis et al., 1999;
Yesavage, 1988) were recorded to assess depressive symptoms/mood disor-
ders. Participants who were diagnosed with depression and/or were under
antidepressant treatment and/or scored higher than 6 on the GDS were con-
sidered to have a mood disorder. The diagnosis of dementia was based on
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Diagnostic and Statistical Manual of Mental Disorders (4th ed., text rev.;
DSM-IV-TR; American Psychiatric Association, 2000) criteria. Socioeconomic
status was defined arbitrarily based on information on the subjects’ owner-
ship or rental of their home, the area and number of rooms of their residence,
ownership of cars or cottages, as well as feasibility, length, and destination of
summer vacations, and was divided into lower and higher. Marital status was
divided into married and not married.

Results

The total sample consisted of 1,867 people aged = 65 years (1,095 women).
Their age ranged from 65 years to 99 years, with a mean age of 73.5*=5.4
years. The number of participants identified as frail differed depending on the
definition used. The lowest prevalence rate was detected when frailty was
measured with the FRAIL Scale (1.5%, n = 28) and the highest was observed
when participants were assessed with the GFI (30.2%, n = 564).
Operationalization of frailty with Fried definition, FI, and TFI revealed a
prevalence rate of 4.1% (n = 76), 19.7% (n = 368), and 24.5% (n = 458),
respectively.

More than half of participants (58.1%) were categorized as frail or non-
frail/prefrail identically in all scales. This agreement was mainly due to the
high number of participants identified as nonfrail, as only 14 participants
(0.7%) were categorized as frail by all five instruments. The highest level of
agreement was found between two of the multidomain definitions, TFI and
GFI (Cohen’s Kappa = 0.52), as 80.2% of the participants assigned to the
same category. The lowest agreement was between the Fried definition and
FI scale (Cohen’s Kappa = 0.16), with 45% of participants assigned to the
same categories. A Venn diagram displaying the extent of overlap of partici-
pants identified only as frail according to all frailty definitions is depicted in
Figure 1.

Irrespectively of the definition used, frail participants were older, less edu-
cated, more likely female, depressed or demented, of low socioeconomic sta-
tus, and not married (Tables 1-2). Figure 2 depicts the frailty prevalence rates
using different definitions across age groups. Specifically, we observed a sta-
tistically significant increase in frailty probability across advancing age
groups as adjusted models showed that compared with people aged 65 years
to 69 years, those aged 75 years to 79 years or above had significantly higher
odds of frailty (Tables 3-4). The greatest effect of age was observed with the
Fried definition as, compared with the youngest age group (65-69 years),
participants aged 80 years to 84 years and above 85 years had, respectively,
13 and almost 45 times higher odds of being frail.
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All
definitions=14

FRAIL/FRIED=16

GFI/TFI=326

FRAIL/FRIED/GFI=15
FRAIL/FRIED/GFI=15

FRIED/GFI=51
FRIED/GFI=51

Figure I. Venn diagram displaying extent of overlap of participants identified as
frail according to Fried definition, FRAIL Scale, FI, TFI, and GFI.

Note. Number of participants identified as frail according to FRAIL Scale and FI = 25; Fl and
TFI = 224; TFl and GFl = 326; GFl and Fried definition = 51; Fried definition and FRAIL Scale
= |6; FRAIL Scale, Fried definition, and FI = [4; FRAIL Scale, TFl, and FI = 25; GFI, TFIl, and
FI = 188; GFI, TFl, and Fried definition = 51; FRAIL Scale, Fried definition, and GFI = |5.
Participants identified as frail according to all definitions were 14. FI = Frailty Index; TFl =
Tilburg Frailty Indicator; GFI = Groningen Frailty Index.

Education was associated with frailty status in most definitions. Compared
to participants with lower education, participants with more than 7 years of
formal education had 55%, 73%, 25%, and 42% lower odds of being frail, as
measured with Fried Definition, FRAIL Scale, FI, and TFI, respectively.
Moreover, participants with more than 7 years of education had 18% less
odds of being frail as measured with the GFI, but this association was not
statistically significant. A statistically significant association between sex and
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Figure 2. The prevalence of frailty in the population grouped by age and frailty
definition.
Note. The vertical axis represents the prevalence of frailty found in each age group with each

of the five frailty definitions represented in the horizontal axis. FRIED = Fried definition; FI =
Frailty Index; TFI = Tilburg Frailty Indicator; GFI = Groningen Frailty Index.

frailty was reported for TFI and GFI: women had 1.48 and 1.43 higher odds
of being frail, respectively. Regarding the variables of number of comorbidi-
ties, socioeconomic and marital status, we observed a discrepancy between
the different definitions; these variables were related to frailty syndrome only
when frailty was operationalized with multidomain definitions (Table 4). As
mentioned above, diagnosis of depression and dementia were considered as
frailty risk factors only with Fried definition and FRAIL Scale. Dementia
raised the odds of frailty by more than 3 times both for Fried definition and
FRAIL Scale. Compared to participants without depression, those reporting
moderate to severe depressive symptoms were 3.7 and 6.9 times more likely
to be identified as frail with Fried definition and FRAIL Scale, respectively.

Discussion

In the present study, we explored the prevalence of frailty in Greece in a
population-based study. Frailty prevalence (as measured with Fried defini-
tion) has been previously reported in Greece (Santos-Eggimann et al., 2009);
however, as far as we are concerned, our study is the first that evaluated
frailty (while also exploring its association with different risk factors) with
the use of five different frailty definitions in the same population. As long as
no consensus has been reached upon operationalization of frailty, it is worth-
while to examine the prevalence of frailty using different frailty models and
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making meaningful comparisons between them to provide a comprehensive
picture of frailty burden in a given population.

It is generally acceptable that the prevalence of frailty varies tremendously
(from 4.0% to 59.1%) depending on the assessment tool used to capture it
(Collard et al., 2012). However, studies measuring frailty according to the
phenotypic approach consistently report lower frailty prevalence than those
following the multidomain definitions. This is also the case in our study,
which found the smallest prevalence using the FRAIL Scale (1.5%) and the
highest with the GFI (30.2%), similar results with the study of Theou,
Brothers, Mitnitski, and Rockwood (2013).

Regarding previous data in Greece, there is only one study that has
reported frailty prevalence for Greek community—dwelling older people
(Santos-Eggimann et al., 2009). The Survey of Health, Aging and Retirement
in Europe (SHARE) measured frailty according to its phenotypic approach
and found that 14.7% of the Greek participants aged =65 years were identi-
fied as frail. This 10-points higher prevalence of frailty in the SHARE than in
HELIAD population may be explained by the different operationalization of
the Fried criteria used in the former study. Objective measures of frailty were
included only for the criterion of grip strength. Moreover, walking speed was
measured only in people aged =75 years old. These elements in combination
with the fact that weakness was the only criterion measured identically as
proposed by Fried, may have led to an overestimation of frail older people.
The different prevalence rate reported in the SHARE study may also be
explained in part by the fact that frailty assessment was not conducted by a
team of health professionals: It was based on standardized computer-assisted
face-to-face personal interviews conducted by trained interviewers.

To make meaningful comparisons, it is necessary to group our findings by
definition of frailty used. When Fried criteria were used, our prevalence rate
(4.1%) is quite similar to other population-based studies conducted in
European countries (Danon-Hersch, Rodondi, Spagnoli, & Santos-Eggimann,
2012; Syddall et al., 2010). The smallest prevalence (2.6%) has been reported
in a recent German study (Buttery, Busch, Gaertner, Scheidt-Nave, & Fuchs,
2015) whereas studies conducted in Italy and Spain have reported a higher
frailty prevalence (ranging from 7.6% to 9.6%; Cesari et al., 2006; Garcia-
Garcia et al., 2011; Jurschik et al., 2012; Solfrizzi et al., 2012).

In the current study the lowest frailty prevalence was obtained for FRAIL
Scale (1.5%), lower than those reported elsewhere (Morley et al., 2012;
Theou et al., 2013). Regarding the FI, the prevalence found in our study
(19.7%) is in agreement with the rate found elsewhere (Song et al., 2010;
Theou et al., 2013). Although the other multidomain definitions are less stud-
ied, when frailty was measured with the Tilburg FI, our findings (24.5%
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frailty prevalence) were in accordance with that reported by Theou et al.
(2013) but differed from those reported by Metzelthin et al. (2010; 40.2%
frailty prevalence; Metzelthin et al., 2010). Finally, regarding Groningen
Frailty Indicator, the prevalence found in our study (30.2%) is a bit lower
than elsewhere; Theou et al. (2013) found a prevalence of 43.9% and
Metzelthin et al. (2010) reported a prevalence rate of 46.3%.

Overall, irrespectively of the definition used, the frailty prevalence
reported in our study is similar to or lower than that reported in other popula-
tion studies conducted in developed countries. Although HELIAD study
includes participants aged 65 years to 99 years, the biggest portion of the
study population is below 75 years (n = 1,236). This might have resulted in
the lower estimates of frailty. Furthermore, considering our previous report of
HELIAD study according to which high adherence to Mediterranean Diet
was significantly correlated with frailty status (Ntanasi et al., 2017), we
hypothesize that the lower frailty prevalence reported in the current study
could be partially explained by dietary or other lifestyle behaviors that char-
acterize the Mediterranean way of living (sleep patterns, eating in company,
social support, physical activity; Yannakoulia, Kontogianni, & Scarmeas,
2015). Studies in other Mediterranean populations are needed to test and
expand our hypothesis.

Regarding the factors influencing the likelihood of frailty, we opted to
investigate some of the most common frailty risk factors, that is, sex, age,
education, number of comorbidities, occurrence of dementia and depression,
socioeconomic and marital status. The role of socioeconomic and marital sta-
tus was significant only when frailty was measured according to the three
multidomain definitions (FI, TFI and GFI). The greater number of people
identified as frail with the multidomain definitions (compared to Fried
Definition and FRAIL Scale) may contribute to the significant associations
observed between socioeconomic, marital status, and frailty. However, we
should note that these risk factors were associated with frailty only when the
multidomain definitions were used, whereas other variables (such as age and
education) were associated with frailty both with multidomain and pheno-
typic definitions. Thus, a difference in number of frail participants per se may
not provide a possible explanation of the above observation. Particularly, for
TFI and GFI this result could be attributed to the nature of their criteria, as
psychosocial and environmental factors are taken into account. The associa-
tion between socioeconomic status and various health outcomes (Dalstra
et al., 2005) may mediate its relationship with the FI.

The hypothesis that a diagnosis of dementia and/or depressive symptoms
contribute to the physical phenotype of frailty has been suggested by others
(Avila-Funes et al. 2008; Searle & Rockwood, 2015; Woods et al., 2005) and
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is also replicated in the current study. Surprisingly, a clear association
between number of comorbidities and the frailty status was only observed for
the TFI and the GF]I, but not for the Fried definition. Our nonsignificant find-
ings are likely the result of the low frailty prevalence reported based on the
Fried definition.

Age has been consistently associated with frailty status irrespectively of
the definition used (Theou, Brothers, Pefia, Mitnitski, & Rockwood, 2014).
However, the fact that we applied five different measurements in the same
population gave us the opportunity to observe an interesting finding. The
effect that age has on frailty varied markedly among the five definitions of
frailty; when frailty was measured based on the Fried definition, we noticed
an increased age effect that was not found in the analyses with the other mea-
surements. This could be explained by the nature and measurement of the
Fried criteria. In this definition, three of the five frailty criteria (low BMI,
grip strength, and walking speed) are based on objective measures of frailty,
whereas the multidomain definitions are mainly based on self-report. Based
on our findings, we suggest that the role of aging is better captured by objec-
tive measures of physical activity and functioning.

Moreover, participants with =7 years of education were found to have
lower odds of frailty than those in the low education group in most frailty defi-
nitions. As educational attainment is a factor closely related to socioeconomic
status, we could hypothesize that the association between education and frailty
status was mediated by socioeconomic status. However, the fact that education
was associated with frailty both in phenotypic and multidomain approaches but
socioeconomic status was associated with frailty only in multidomain defini-
tions illustrates that education could be considered as an independent factor of
frailty. Although our results should be interpreted with caution, they suggest
that nonmedical factors are important in the epidemiology of frailty.

Surprisingly, the repeatedly documented higher prevalence of frailty in
women (Collard et al., 2012; Hubbard & Rockwood, 2011) was observed
only with the TFI and GFI definitions. The small number of individuals
identified as frail with the Fried definition and the FRAIL Scale may not
suffice for significant gender differences to be featured, leading to a Type II
error. Furthermore, we could hypothesize that some frailty criteria are more
common in women and may contribute to the relationship between frailty
and gender. For example, in the current study, we found a statistically sig-
nificant sex difference regarding diagnosis of depression (which is a com-
mon criterion in TFI and GFI): there were 301 women versus 103 men with
depression. More studies are necessary to investigate if there exists a clear
difference between men and women regarding frailty status or the criteria
of the measurements used predispose for such a gender difference.
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There are some limitations to the present analysis. First, in our attempt to
operationalize frailty with five different scales, we modified some of the defi-
nitions used. The modified operationalization of the Fried definition’s may be
considered as a shortcoming. However, we believe that even though some
parameters were measured using different instruments than those originally
proposed by Fried and colleagues, we remained close to the original criteria.
Besides, the prevalence rate found in the present report is similar to that
reported in other studies using the Fried definition (Syddall et al., 2010). This
is also true for the TFI. The fact that we used 13 out of its 15 originally pro-
posed criteria may have led to a misreport in the frailty prevalence. We did,
however, use the cutoff score originally proposed in the TFI and participants
who met 5 of the 13 criteria were considered frail. Using similar cutoffs and
fewer criteria may have led to a stricter frailty definition, but we believe we
avoided an overestimation of frail participants that would probably occur
from the use of a lower cutoff. Again, comparing our results with those of
other studies, we found similar prevalence rates. Moreover, as noted above,
the fact that some definitions use mainly objective measures, whereas others
use subjective measures of participants’ performance leads to the different
perspective of frailty syndrome. In an epidemiological study, such as the
HELIAD study, many data are self-reported, and thus their reliability is sub-
ject to this type of bias. Finally, regarding the factors associated with frailty
status, the current study considered only cross-sectional relationships between
participants’ characteristics and frailty and, thus, no cause—outcome associa-
tion can be established.

On the contrary, the standardized methods used in the HELIAD study
and the large amount of information collected for each participant enabled
the use of five different definitions for the assessment of frailty, which is
one of the major strengths of the present study. The use of both objective
and subjective measures of functioning, mobility, physical and psychologi-
cal condition, presence of impairments, and age-related diseases among
older individuals we presume has added to the accuracy of our results. The
HELIAD study was based on face-to-face interviews that were conducted
by specialized neurologists, neuropsychologists, and dieticians. This may
have augmented the accuracy of our measurements of all criteria used in the
five frailty definitions. Moreover, the comprehensive neuropsychological
battery (performed for each participant) and the team consensus regarding
diagnoses assured the accurate identification of participants with cognitive
decline. Furthermore, the study’s population-based design and its large
sample size enable the generalization of our findings in the Greek
population.
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Summary

This study presents the prevalence of frailty in a population of Greek commu-
nity—dwelling older adults, using both phenotypic and multidomain frailty
measurements. It also explores the association between frailty definitions and
different known risk factors. Further research should be directed toward pro-
spective studies, investigating the impact of different physical, social, and
psychological factors that may contribute to the development of frailty.
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Food Consumption and Frailty
Syndrome: Results From the Hellenic
Longitudinal Investigation of Aging and
Diet Study

The existing literature has shown that different factors related to
nutrition can affect frailty.! In our previous work, we had observed
a beneficial effect of Mediterranean Diet on the prevalence of
frailty. In the current study, we opted to examine the relationship
between different food groups (either typical of the Mediterranean
Diet or not), energy intake, and frailty status in a cohort of older
adults in Greece.

Data from 954 participants of the Hellenic Longitudinal
Investigation of Aging and Diet study were included in the pre-
sent analysis.” Participants were identified either as frail or
nonfrail slightly modifying the 5 criteria proposed by Fried et al.>#
Dietary intake was evaluated with a semiquantitative food fre-
quency questionnaire that has been validated for the Greek
population and included information on all main food groups
consumed during the last month,” namely meats and meat
products (including red meat, eggs, poultry, and fish), cereals
(including refined and nonrefined cereals and legumes), dairy
products (including low and full fat milk and milk products),
sweets, nutritive sweeteners (honey, jam, sugar), fruits (including
juices), nuts, vegetables (including raw and cooked), olives, salty
snacks, cold cuts, and consumption of alcohol, coffee, tea, and soft
drinks. Differences between groups were tested through analysis
of variance. Associations between frailty status (frail vs nonfrail)
and different food groups were evaluated by logistic regression
analyses, with each separate food group as the predictor and
frailty status as the outcome, using 2 models: (1) a basic model,
adjusted for age (years), sex, education (years), and number
of medications and (2) a model fully adjusted for energy intake
as well.

The mean age of study participants was 72.6 (4:5.2 years), 58.0%
women. Compared with the nonfrail, frail participants were older
(nonfrail: 72.0 + 4.6, frail: 79.7 + 6.3 years, P <.001), had less years
of education (nonfrail: 8.5 + 4.8, frail: 5.4 + 4.6 years, P = .001),
reported a higher use of medications (nonfrail: 3.4 + 2.3, frail:
4.4 + 2.4 medications, P=.001), and consumed less fruits and juices
(nonfrail: 2.6 + 1.5, frail: 2.2 + 1.4 servings/d, P = .016), nuts

This study was supported by the Grants: IIRG-09-133014 from the Alzheimer’s
Association, 189 10276/8/9/2011 from the ESPA-EU program Excellence Grant
(ARISTEIA) and the AU2B/01k0.51657/14.4.2009 of the Ministry for Health and So-
cial Solidarity (Greece). It was not supported by any industry. C.A.A. has received
financial support from the Greek State Scholarships Foundation (MIS 5001552).
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(nonfrail: 2.6 & 1.5, frail: 2.2 & 1.4 servings/d, P =.016), vegetables
(nonfrail: 2.6 + 1.5, frail: 0.9 + 0.7 servings/d, P = .016), olives
(nonfrail: 0.2 + 0.3, frail: 0.1 + 0.2 servings/d, P = .038), cheese
(nonfrail: 1.0 £ 0.7, frail: 0.9 + 0.7 servings/d, P=.035), and alcohol,
(nonfrail: 0.4 & 0.7, frail: 0.2 & 0.4 servings/d, P =.025) and more
milk and yogurt (nonfrail: 0.7 + 0.6, frail: 0.9 4+ 0.7 servings/d,
P =.008).

In the basic adjusted model, a higher consumption of cereals,
vegetables, and olives was associated with lower prevalence of
frailty: each additional daily serving of cereals, vegetables, and ol-
ives was associated with 14% (P = .05), 44% (P = .001), and 74%
(P =.041) lower odds of being in the frail group. When total energy
intake was entered into the regression (fully adjusted model), the
association between cereals and olives consumption and frailty did
not reach the criterion of significance. However, the association
between frailty and vegetables remained unchanged: each addi-

tional daily serving of vegetables was associated with 38% lower

odds of frailty (Table 1).

As vegetables were the only food group associated with frailty
status in the fully adjusted model, we explored their relationship
with each frailty criterion. We found significantly decreased odds of

Table 1
Fully Adjusted Logistic Regression Analysis
Food Groups OR (95% CI) P Value
Meat (red meat, poultry, eggs, fish), servings/d  1.34 (0.94—1.92) 109
Red meat, servings/d 1.37 (0.72—-2.60) 333
Poultry, servings/d 1.56 (0.56—4.31) 395
Eggs, servings/d 2.39 (0.70—8.23) .166
Fish, servings/d 0.91 (0.40—-2.01) 825
Cereals (refined, nonrefined cereals and 0.98 (0.80—1.18) .800
legumes), servings/d
Refined cereals, servings/d 1.00 (0.85—-1.19) .966
Nonrefined/legumes, servings/d 0.96 (0.77—-1.20) 735
Dairy products, servings/d 1.14 (0.80—1.62) 462
Milk and yogurt (full and low fat), servings/d  1.54 (0.96—2.47) .072
Cheese (full and low fat), servings/d 0.80 (0.48—1.35) 411
Alcohol intake, g/d 0.63 (0.29—-1.40) 257
Nutritive sweeteners, servings/d 1.13 (0.76—1.66) .554
Sweets, servings/d 1.05 (0.51-2.19) .889
Fruits (including juices), servings/d 1.03 (0.83—1.29) 772
Fruits (including juices) and nuts, servings/d 1.02 (0.82—1.27) .870
Fruits, servings/d 0.88 (0.67—1.16) 373
Nuts, servings/d 0.66 (0.18—2.36) .520
Vegetables, servings/d 0.62 (0.43—-0.89) .010
Olives, servings/d 0.33 (0.09—1.18) .087
Salty snacks, servings/d 0.29 (0.01—-17.47) .553
Cold cuts, servings/d 2.79(0.21-36.59) .434
Coffee-tea, servings/d 0.81 (0.56—1.18) .268
Soft drinks, servings/d 0.75 (0.27—2.05) 572

Results from the association between food groups and frailty status, adjusted for
age, education, sex, number of medications, and total energy intake.
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feeling of exhaustion, low physical activity, and weakness with
increasing portions of vegetables consumed per day: each addi-
tional daily portion of vegetables revealed 39% (odds ratio
[OR] =0.61, P =.023),40% (OR = 0.60, P =.010), and 45% (OR = 0.55,
P =.011) lower odds of weakness, low endurance, and low physical
activity, respectively.

In conclusion, independently of total energy intake, high
vegetable consumption is associated with lower frailty preva-
lence and specifically with lower odds of weakness, low endur-
ance, and low physical activity in community-dwelling older
adults. The rich antioxidant content and anti-inflammatory
properties of vegetables could explain their protective role
against the frailty syndrome.® We believe that the present study
contributes substantial information to the growing literature
demonstrating the health benefits related to vegetable con-
sumption and further encourages the promotion of adequate
vegetable intake in older adults. However, more research is
needed to confirm these associations and elucidate which is the
optimal vegetable intake that may be of benefit to older people’s
health.
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