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O Oeo0b0010¢ A. DATTATOC

SnAwvw umevBuva otTL:

1)

2)

E{pot 0o KAToX0G TWV TMVEUUATIKWY SIKOULWHUATWY TNG TPWTOTUTING
QUTAC epyaociag koL amd o6co yvwpillw n epyacia pou &¢
oukodavtel mpoowrma, oUTe TPOOPAAEL TA  TIVEUUOTLKA

Slkalwpato Tpitwv.

Amnodexopal otL n BKM pmnopel, xwpig va aAAAEeL TO TTEPLEXOUEVO
NG €pyaciog pou, va tn Slabéoel oe nAektpovikn popdn pEoQ
and ™ Yndrakn BPAoONKN TN, va TNV avilypaPel o€
omnolodnmote pEco n/kal oe onolodnmote popdOTUMo Kabwc Kot
va KpOtad TEPLOOOTEPA amod éva avrtiypadoa yia  Aoyoug

ouvtApnong kot aodaleLag.
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Ztn Bikv,

Mo TNV anepLloplotn cupnapactacn, cCUBOAR Kot UTtOpovI.
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EYXAPIZTIEZ

Ma tnv ekmovnon tng Metamtuxlakng AwatplBrng mou mpaypotonotifnke ota
mAaiola TnG peAétng ATTIKH, B€Aw va euxaplotiow:

Tov emPAénovta, Kabnynt Blootatiotikng kot Emdnuiodoyiag, AnpooBévn
MavaylwTtdko ToU HoU gudUONCE €vav ETLOTNUOVIKO Kal SLEPEUVNTIKO TPOTO
okeYPNG Kal PE EVEMVEUOE va 0.oXoAnBw pe TNV erudnuiodoyia kot tn Baclopévn otn
Swatpodn mpoAndn tng Kapdlayyelakng vooou. H avtamokplon kol n kabodnynon
TOU OTO EPEVUVNTLKA HOU EPWTHOTO UTIHPEE TIAVTOTE ALECN KOl ATTOTEAECHUATLKI).
Tov KaBnynty Awtpodng & MetafoAlopol, Kwvotaviivo Tolyko, Kol Tov
AvarmAnpwtry KaBnynt Awattoloyiag — Atatpodnc kot MpoAnmrtikng latpikng,
Euayyeho MoAuxpovomouAo, HEAN TNG TPLUEAOUC EMITPOTNC TNG METAMTUXLOKNG
AlatpBng, yla TG MoAUTIHEG CUUPOUAEC O OAeG TIC GACELG TNG TIPAYUATONOLNONG
NG mapovaoag SlatpPpnc.

Oa nBela emuUTA£oV VO EUXAPLOTAOW TOUC CUVTOVIOTEC KOL TNV EPEUVNTIKI opada
NG emSnNUoAOYIKNG HeAETNG «ATTIKH», ota Sedopéva tng omolag Boaociobnke n
napovuoa Metamtuylokn Atatptpn.

Oa Beha emiong va €UXOPLOTAOW TOUC YOVEIG Hou Tou Ntav SimAa pou og OAn
QUTAV TNV TpooTadbeLa.

ISlaitepa, Ba nBeAa va guxaplotiow tn Baowliky Mmaoupda ywa Tnv avoxn, tThv
UTTIOMOVI], TNV OQUEPLOTN UTTOOTAPLEN KoL TN Snuloupylky cUpBOAR NG KATA ThV

EKTIOVNON TNG SUTAWHATIKAC StatpBnc.
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NEPINAHWH

ZkomoGg: Na SiepeuvnBel n mBavr) MpooTateuTikr) emidpacn tNg MeoOyELAKAG
Awatpodnc oe atopa pe Statapoxn YAUKOING vnotelag Kol n CUCXETION TwV
OVOPWTTOUETPLKWY TIAPOUETPWY HE TO KAPSLOYYELAKA CUMBAvVTA.

YAkO-M£0080¢G: H peAétn ATTIKH ta €tn 2001/02 cupmepiélaBe 1514 avdpeg kat
1528 yuvaikeg avw twv 18 etwv, oL onmoiol ntav eAevBepol KapdlayyeLlakng vooou
Kol GAMwv Xpoviwv voonuatwv. O PBabuog mpookoAAnong otn Meooyelokn
Awatpodn petpndnke pe to MedDietScore (eupog 0-55). Kata ta €tn 2011-12,
ipaypatonotnonke o dekaetng emaveleyxog os 2020 CUUUETEXOVTEG.
AnoteAéopata: H Sekaetng enimtwon kapdlayyelakng vooou Atav 15,7%. Ano Toug
aoBeveic xwplc cakxapwdn Stafntn kata tnv €vapén tng pelétncg (n=1875), 343
atopa siyav Statapayxn yYAukolng vnoteiog. Mopatnpndnke CNUAVILKA HELWHEVN
enimtwon &wafAtn Kalt Kapdlayyelakng vooou ota TpodlafnTikd ATOUd HE
evllapeon kot uPnAn tpookoAAnon otn Meooyeslakn Alatpodn o€ cUyKPLON UE TO
XOAUNAO BaBuo mpookOAANGONG (Pirens<0.001). ItV MOAumMOPAYOVTIK avaAucn, n
vPnAn mpookoAAnon otn Meooyelakr) Awatpodr cuoyxetllotav avedptnta e
HELWHEVO Kivouvo gudaviong cakxapwdn dtapnAtn kKat KapSlayyelakng vooou. Ito
oUVOAO Tou Selypatog tng MEAETNG, Ta apXLlka eminmeda tou Seiktn palog cwHATOG,
NG TEPLUETPOU HEONC KOl TOU AOYoU TePLUETPOU pEonC/oXlwv cuoxetilovtay e TO
Sekaetr) Kivbuvo eudaviong KapdloyyeLlakng vVOoOU avefdptnTta amod yvwoTtoug
KapSlayyelakoU ¢ apayovieg KivdUvou.

Tuunepacpata: O vPnAog Babuodg mpookoAAnong otn Meooyelakn Alotpodn aokel
TIPOOTATEUTIKN €midpacn oe oxéon He Tov Kivbuvo eudaviong dwopAtn kot
Kopdlayyelakng vooou oe atopo He Swatapoxn YAukolng vnotelag. Ot
0VOPWTTOUETPLKEG TAPAUETPOL cUa)eTi{ovTal Pe To SeKaeTr KapSlayyelakod kivbuvo
aveEaptnTa amnod Toug YVwoToUC apAyovieg KvdUvVou og €va Selypa Tou yeVIKoU
eAAnvikoL MAnBuopou.

NEEELC KAEWBLA: kapdlayyelokry vOOOC, LECOYEWAKA SLOUTPodr, COoKXApwWdng

dwaBntng, dtatapaxn YAUKOIng vnoteiag, Seiktng Halog cwuaTog
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ABSTRACT
Mediterranean diet and 10-year CVD risk, in pre-

diabetic & diabetic patients: the ATTICA study

Aim: To examine the effect of the Mediterranean diet on diabetes and
cardiovascular disease risk in subjects with impaired fasting glucose and to model if
anthropometric indexes at baseline are independently associated with 10-year
cardiovascular disease risk.

Methods: During 2001-2002, 1,514 men and 1,528 women (>18y) without any
clinical evidence of cardiovascular disease or any other chronic disease were
enrolled. Adherence to the Mediterranean diet at baseline evaluation was assessed
using the MedDietScore (range 0-55). In 2011/2012, the 10-year follow-up
examinations were performed in 2,020 subjects.

Results: Among the sample of n=1,875 subjects without diabetes, n=343 had
impaired fasting glucose at baseline. A significant trend towards lower diabetes and
cardiovascular disease incidence was observed with medium and high adherence to
the Mediterranean diet compared with low adherence (p<0.001) in prediabetic
subjects. In multiple logistic regression models, participants with high levels of
adherence to the Mediterranean diet had significantly lower risk of diabetes and
cardiovascular disease than those with low adherence levels. In the whole sample,
baseline body mass index, waist circumference and waist/hip ratio were
independently associated with the 10-year cardiovascular disease risk in multi-
adjusted models.

Conclusions: High adherence to the Mediterranean diet is associated with a low risk
of developing diabetes and cardiovascular disease in prediabetic subjects.
Anthropometric indexes are independently associated with 10-year cardiovascular

disease risk in a representative sample of general population.
Keywords: cardiovascular disease, Mediterranean diet, diabetes mellitus, impaired

fasting glucose, body mass index
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1. EIZATQIH

H kapSlayyelakn vOoog amoTeAel (o amo TIG KUPLEG attieg Bavatou 1000 otov
OVOTITUYUEVO OCO KOl OTOV OVONTUCCOUEVO KOOUO, HE OQUEQVOUEVN ETUMTWON OF
TIOA\EG XwpeG. EmumpoaoBeta, o cakyapwdng dtafnAtng anotelel aveéaptnto voonua
pe dlaitepa avéavopevn emintwon, To omolo ouoxetiletalr pe  auvénuévo

kapdlayyelako kivéuvo (fpadnua 1).

Top 10 causes of death globally 2000 Top 10 causes of death globally 2015
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Stroke Stroke
Lower respira... Lower respira
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Deaths in millions Deaths in millions

frpapnua 1. Kopleg attieg Bavatou oe maykoopwo eminedo. Mnyn: Maykoopog

Opyaviouog Yyeiag, 2017.

MoANég Oiebveic  embnuoloyikéc peléteg €xouv  avadeiel  Siadopoug
KapSlayyelakoU¢ TapAyovTeC KvEUVou, OMwG TO KATVIOMA, To auénuéva eminmeda
Autdiwy, n unéptacn, n maxvooapkia, n EAAeWn cwHaTKAC SpaotnplotnTac, To
ayxog Kat n katabAwpn. Ta atopa pe mpodiapntn eudavilouv Wblaitepa avénuévo
Kivbuvo yla epdavion ocakxapwdn bdwapfAtn oAAd kat kopdlayyelokng vooou.
AvTiBeTa, TPOOTATEVUTIKO pOAO Ot Ox€on e TNV ekdNAwon cakyapwdn Stapntn Kot
Kapdlayyelakng vooou daivetal OtL £xeL n peooyelokn diatta. Qotoco, n enibpaon
NG Heocoyelakng dlattag os atopa pe mpodiapnitn dev €xel StepeuvnOel.

Ta televtaia xpovio TOANEG eTIONUIOAOYIKEC HEAETEC OUOYETW(OUV TNV
naxvoapkia pe avénuévo kivbuvo ekdnAwong Kapdlayyelakng vooou. Emopévwe, n
HUEAETN TNC CUOXETIONG TWV AVOPWTTOUETPIKWY SEIKTWV UE TOV Kivouvo ekSnAwong
KopSLayyELOKAG VOOOU €lvVOlL ONUOVTIKY, KABWC UTOPoUV Vo OmOTEAECOUV SELKTEC
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Kapdlayystakol KvSUvVou Kol va XpnotpomnotnBolv oto oxeSlaopuod BepameuTIKWY
TapEUPACEWV OE ATOUA HUE AUEnUEVO Kivouvo.

Tig tedeutaieg dekaeTieg £xouv CUVTEAECOEL ONUAVTIKEC OANAYEC OTLG KOLVWVLKO-
OLKOVOULKEG SOUEG OAAA Kal oTlg ouvnBelec tou EAAnVIKOU TMANBUopoU. H pelétn
ATTIKH &8lepelvnoe Tov €mMUTOAQCHO KAl TN ouoxEtion Sladopwv Tapoyoviwy,
HETAEL Twv omolwv Kot datpodikol mapdyovteg, He TNV epudavion ocakyxopwdn
dwaBAtn kot kapdiayyelakng vooou. H peAétn ATTIKH amoteAel emopévwg €va
XpPNotpo epyaleio Slepelivnong TnNC CUCGKETLONG TWV SLOTPODIKWVY CUVNBELWY Kal TwV
OVOPWTOUETPLKWY TIAPAUETPWY HE TNV ekdNAwon ocakyopwdn Swafntn Kat

KapSlayyelakng vooou.

1.1 Kapdiayyeiaki vooog

Q¢ kapdlayyelakn vooog opiletal To oUVOAO TwV Slatapaxwyv The KapSLag Kot
TwV ayyeiwv mou odeilovtatl otnv abnpookAnpwon Kat TEPAAUBAVEL KUPLWG TLG
TapakATW KAWVIKEC ekbnAwoelc (Piepoli et al., 2016):

e Jtedaviaia vooog, mou adopd os abnpwpdtwon Twv otedpaviaiwy ayysiwv

TIOU QLLATWVOUV TNV KapSLa.

e Koapwrtidikr) vooog, mou adopd o abnpwpdatwon Twv Kapwtibwv (ayyeia
TIOU OULMOTWVOUV TOV €YKEPAAO) Kal CUOXETI(ETAL HE LOYXOALULKA QYYELOKA
eYKEDAALKA EMELOOSLAL.

e [lepipepikn) Ayyelokr) Noocog, mou adopd o aBNPWUATWON TWV APTNPLWV

TWV AVW KoL KATW akpwv (Fpadnua 2).

Meooyelakn datpodr kot 10etng emintwon Kapdlayyelakng vooou, os mpo-Slafntikols kat 14

Slapntikolc acBeveis: pelétn ATTIKH/@gob06010¢ DNuttdtog



THE MAIN TYPES OF CARDIOVASCULAR DISEASE
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frpapnua 2. KAwikég eskdbnAlwoelg kapdlayyelokng vooou. Mnyn: International
Diabetes Federation, 2017.

Kbpla Kol ouvloTwoa TWwWV TOPATAvVW ekOSNAwWoswv amoteAel n
abnpookAnpwon, dnAadn n avamtuén abnPWHATIKWY TIAOKWY KUPLWE oTov £0Ww
XITWVO TwV HEYAAOU Kal pEoou peyéBoug aptnplwv. Ol abBnpwHATIKEG TIAQKEG
e€ellooovtal pe tnv mapodo tou xpovou (Otsuka et al.,, 2016). MpwTtapxikn
ekdnAwon tng abnpookAnpwong Bewpolvtal ol AMWOELS YPAUUWOELS, dnAadn
UTTOKITPLVEG ETLUNAKELC UTIEYEPOELG TOU £0W XITwva, Slapétpou 1 xAlootou €wg 1.5
EKATOOTOU, OL omole¢ amoteAouvtol amd adpwdn KUTTOPA HE KEVOTOTILWOEC
KUTTOPOTIAQLOLOL TTOU TIPOEPXOVTOL TOOO OO HOVOKUTTAPO 000 Kal armd Aeleg HUIKEC
(VEC TWV ayYYELWV. TN CUVEXELA AVATTTUOOETOL N 0ONPWUATLKA TTAGKQ, N omola €xeL
mowkiAo péyeBog, xpwpa Kol cvotoon. H abnpwpatiky AAKA ormoTeAsitaL amo
KUTtopa, ta omoia TmepAapBavouv Aslo pUTKA KUTTOPO, MOVOKUTTOPA TIOU
mpoépyxovtal amd To aipa Kat Siwdomopta Aspdokutrapa, Kabwg Kal amo
e€wkuttapla ouvoia ouvdetikol oTou Kat Autibia. Ot aBnpwpatikég MAAKES ival
OpPXLKA WVWOELC TAAKEG OTOV €0W XLTWVA, OL OTOLEC £xouv €va mupnva Autdiwv. H
ULKPN TIEPLEKTIKOTNTA o AutiSia odnyel oto oxnuUATIopo piag Katd Kuplo Aoyo
wvwdouc mMAakag. O oTadlakog EUTAOUTIONOC TOU TTUPHVA TNG aONPWHUOTIKAG TTAAKOC

LE XOANOTEPOAN N E0TEPEG XOANOTEPOANG, TIPOKAAEL peyEBuvaon NG MAAKAC, atpodia
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TOU PECOU XITWva, KABwWC Kal VeoayyeloyEveaon. Mia aotadng abnpwpatikr) mAAKa
uropet va emutAakel pe pnén, n omola pmopel va mpokaAéosl OpouBwon n
olgoppayia oto ayysio mpokaAwvtac tnv eudavion twv Sladopwyv  KAWVIKWV

ouvdpOuwWV tNC abnpookAnpwong (Grundy, 2011).

1.1.1 H kapdiayyetakn vooo¢ atov eAAnviko nAnduouo

H emintwon Kol oL mapdyovteg KvdUVoU yla TNV eUPAVION KAPSLOyYELAKNC
vOOoOU oToVv EAANVIKO MANBUo O SlepeuvnOnke yia mpwtn dopd otn UEALTN TwV Emtad
Xwpwv, n omnoia cupmneptéAafe deiypa tou mMAnBuopoL tng Kpntng kat tng Képkupag
(Menotti et al., 1989). Ta supripnata TG LEAETNG €6eL€av OTL 0 EAANVIKOG TANBUOUOC
elye pla amo tig XapunAOTEPEG EMUMTWOELG 0TO CUVOAO TWV XWPWV TTOU CUUUETELXAY,
eVWw emumpoobeta avadeixbnke yla mpwin ¢opd O TPOOTATEUTIKOE POAOC TNC
TIPOOKOAANGNC 0To MeooyeLlaKO MPOTUTIO Slatpodrg evavtia otnv KapSlayyelakn
vO0oo. H emopevn oxetikn peAétn Atav n peAdétn CARDIO2000, pio OAUKEVTPLKA
maveANadIk HeEAETN aoBevwv-paptupwy, n omola cupnepleAafe 848 Atoua mou
HOALG eixav eloaxBel o voookopeio pe mpwto otedaviaio emelcodio (0L Eudpaypa
Tou puokapdiou N aotadr otnBayyxn) kot 1078 atopa xwpeig kapia KAk umodia
KopSlayyelakng vooou efopolwpeva Katd nAtkia, ¢UAo Kol meploxy Slapovng He
Toug acBeveic. H pehétn avédelfe wg peiloveg mapayovieg KlvdUvou yla epdavion
KopSLaYYELOKAG VOGOU TO KATIVIOMO, TNV OPTNPLOKI) UTIEPTOCH, TNV umtepAutidauia,
To cakxopwdn SoPfATN, TO OLKOYEVELAKO LOTOPLKO oOTedavIAioG VOOOU, EVW WG
TIPOOTATEUTIKOUC TIAPAYOVTEC TNV TTIPOOKOAANGCN otn Meooyeslakn Alatpodr Kol To
vPNnAO popPwTKO eminedo (Pitsavos et al., 2002).

H pelétn ATTIKH amoteAel tnv 1o mpoodatn PeyaAn emtdnULOAOYLK LEAETN
mou SlepelivnOe TNV EMIMTWON KAl TOUC TAPAYOVTIEG KIVOUVOU TNG KOPSLAYYELOKNG
vOOOU OTO YeVIKO eAAnvikO TAnBuopo (Panagiotakos et al.,, 2015a). Itn peAétn
ATTIKH ouppeteiyov 3042 evriAlkol KATOWKOL Tou VopoU ATtikng (1514 avépecg kat
1528 yuvaikeg) xwpic yvwotn kapdlayyslakn  aAAn xpovia vooo. H peAétn ATTIKH
avédel€e onuavtikn avénon tng dekaetolg enimtwong (2002-12) TnG KApSLOYYyELAKAC
vOOOU OTOV YeVIKO MANBuouo, alAa kol paydaia avénon tng os OAO Kol VEOTEpPQ
atopa (akopa kat <40 etwv). Emiong, avédelée wg mapayovteg Kwvduvou yla

ekdnAwon kopdlayyelakng vooou to appev GpUAo, TtV nAlkia, TNV UNEPTAON, TO
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cokxapwdn SwPfntn, TO KATVIOMO Kol T ouénuéva emimeda  C-avildpwoac
MPWTEIVNG, EVW WC TIPOOTOTEVUTIKOUG TIOPAYOVIEC TO HOPPWTIKO eminmedo Kol TV
npookOoAAnon otn Meooyelakn Alatpodr (Panagiotakos et al., 2015a; Panagiotakos
et al., 2015b). Me Bdon oautd Ta €upnuaATA TIOU AVASELKVUOUV auéncn tng
EMIMTWONG TNC KAPSLOYYELAKIC VOOOU, UTIAPXEL OVAYKN OTOXEUUEVWV TIOALTIKWV
MPEOANYNG HE OKOTMO TNV avoxaition tng KopdLayYELOKNG VOOOU OTO YEVIKO

mANBuopo kat dlaitepa o€ atopa vPnAol Kvduvou.

1.1.2 Mapayovteg kivdUVou KapSLayyeLaKnC VOoOU

AvayvwpLOPEVOL TTAPAYOVTEG KLVEUVOU yla TNV eK6NAwon KapSLayyeLoKr¢ vOGoU
elval (Catapano et al., 2016; Kannel et al., 1976; Mallaina et al., 2013; Pitsavos et al.,
2002; Woodward et al., 2007):

e Appev pulo

e HAwia

e  OLKOYEVELOKO LOTOPLKO KapSLayyELOKAG VOGOU

e Kanviopa

e YrepAuudatuia (blaitepa n avénuévn LDL xoAnotepoAn)

e Aptnplakn Ynéptaon

e Jakyoapwdng AtapAtnc

e [laxuoapkia

e AvOuylewvn Statpodn

OL tpelg TeAeuTalol TapAyovieg avadelkvuovTal OO Kol TIEPLOCOTEPO, KABWCE N
EMUMTWON, N VOONPOTNTO KAl TO OLKOVOULKO KOOTOC Tou cakxoapwdn SiaBntn, tne
maxvoapkiag Kal TG UloBEtnong evog avOuylelvol Tmpotumou  Statpodng
auvéavovtal og TTOYKOOULO €MIMESO Kal AmOTEAOUV OTOXO TWV TOALTIKWY UYELOC TTOU

eotalouv otnv poAnyn (Di Angelantonio et al., 2016).

1.1.3  Awxtpopn Kot Kopdioyyeiakrn vooog

APKETEC PEAETEC £XOUV avadeifel TOV TTPOOTATEUTIKO POAO TNG ULOBETNONC
€VOC TPOTUTIOU UYLELVAG Slatpodng evavtia otnv ekSNAwWon KapSLlayyelakng vooou.

JuvnBwcg otn BBAloypadia n ektipnon tng molotnTog TNG Slatpodrg yiveTal HE Tn
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xpnon datpodilkwv Selktwv (Le Baon edkad epwtnuatoldoyla), mou BabuoAoyouv
To BaOuo6 MPOOKOAANONG OE £€va LYLELWVO Slatpodiko mpotuTo. Mapadelypatog xapn,
o 6eiktng Overall Nutritional Quality Index (ONQI, peyoAUtepo okop UTIOSELKVUEL
HeyaAUTepn TPOOKOAANGN o€ uyLlewvr) Slatpodr)) €lxe apvNTIK CUCXETION HE TOV
Kapdlayyelako Kivbuvo oe Seiypoa 62.284 vylwv yuvalkwv amd tn pelétn Nurses’
Health Study kat 42.382 vywwv avdpwv amnod tn peAétn Health Professionals Follow-
Up Study (&tdpkela mapakoAouBbnong 20 £tn). Mo OUYKEKPLUEVA, ETIELTA ATTO
S810pBwaon yla mBavoUg CUYXUTIKOUG TIOPAYOVTEC, Ol YUVOLIKEG UE OKOP OTO AVWTEPO
TEUMTNUOPLO elxav 21% pikpotEpO Kivouvo ekbnAwong KapSlayyelakng vooou o€
oUYKPLON UE TO KOTWTEPO MEUMTNUOPLO [ZxeTikOG Kivduvocg (2K) 0.79, 95% Awdotnua
Eumiwotoovvne (AE) 0.71-0.88], evw oL Aavdpeg TOU E€ixav OKOP OTO OVWTIEPO
TMEUMTNUOPLO elxav 23% pelwpPEVO Kivouvo ekbnAwong KopdLlayyeLOKAG VOOOU O€
oX£0N HUE TO KATWTEPO MepmTNUOpLo (2K 0.77, 95%AE 0.70-0.85) (Chiuve et al., 2011).
H peAétn Whitehall Il €6e1€e 6Tl Ta dtopa mou Ppilokoviav 0To AVWTEPO TPLTNHUOPLO
Tou Alternate Healthy Eating Index okop (neyaAUTtepo okop UTTOSELKVUEL LEYAAUTEPN
TIPOOKOAANGN o€ LyLlewn Slatpodn) ixav UIKPOTEPO KAPSLAYYELOKO KivOUVOo KaTd
42% oe oUyKplon HE TO Katwtepo tpltnuopto (Akbaraly et al., 2011). Ta
anoteAféopata plag mpoodatng HETA-avVAAUONG 22 UEAETWV TAPATAPNONG €mioNng
€betéav oOtL n avOuylewvr Swatpodn, Kupiwg n Statpodry «dutikol TUTMOU»
ouoyetiletal pe avénuévo kapdlayyeloko kivbuvo, evw avtiBeta n uloBétnon evoc
TIO UYLEWVOU TtpotUTiou Statpodric odnyel og peiwon tou Kapdlayyelokol Kivduvou

(fpadnua 3) (Rodriguez-Monforte et al., 2015).
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frpapnua 3. YwoBétnon «bdutikol TUMOU» (APLOTEPA) KOL UYLEWVOU TIPOTUTIOU

Slatpodnc (6e€La) kat kapSiayyelakog kivbuvog (Rodriguez-Monforte et al., 2015).

Ano ta Sladopa MPOTUMA UYLEWVAG Slatpodri, ONUOVTIK TPOCOXN TLG
TeAeuTalec SEKAETIEC £XEL CUYKEVIPWOEL TO MPOTUTO TNG Meooyelakng Alatpodng,
To omolo GA\wOoTe &elval €va TPOTUTO TIOU €ivol £POPUOCLUO OTOV EAANVLIKO
mANBuopo. O poAog TNG HECOYELOKAG Slatpodn oTn HeElwon Tou Kapdlayyelakou

KwvSUvou Ba avaAuBel oto kepaAaio 1.5.

1.2 Zakyxopwdng dtapfntng

O cakxapwdng dapAtnc slvatl xpovia vooog, n omola yapaktnpiletal amo
Swatapayn tou petofoAlopol tTwv vdatavOpdkwy, AmMwV Kal MpwIelvwy, s€attiog
¢ éMewpncg wooudivng. H €MAewdn tng wooulAivng umopel va elvat mARpng n
OXETIKI), OTIOU OTaV, MaPA Ta auvénuéva eminedd tng oto aipa, Sev emapkel yla v
KOALPN TWV avoyKwWV Tou HETABOALOUOU, AOyw mapepmodlong tTng Spaong TG 0Toug
nepldePKOUC LoTOUG (avtiotaon otnv tvooulivn). H kUpla €kppaon Tng dtatapaxng
TOU HeTaBoAlopoU oto cakyxapwdn StaBntn eivat n avénon Twv emmeéSwy YAUKOING

oto aipa (EAE, 2013).

1.2.1 Ta&wvounon kat emumoAaouog tou oakyapwdn dtaBntn

O cakxopwdng dtafntng tagvoueital o t€ooepelg katnyopieg (ADA, 2017):
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o Jakyapwdng dapntng tumou 1: Odeiletal o Kataotpodn TWV B-KUTTAPWV
TOU MayKPEATOC, N onola cuvhBw¢ tpokaAel mARpn EéAAewdn voouAivnc.

e Jakyapwdng Stafntng tomou 2: Odeiletal o MPOOSEUTIKN HeElwon TNG
ETAPKOUG EKKPLONG LVOOUALVNG amod ta B-KUTTAPO YLa TNV OVTLLETWITLON TWV
peTafoAkwy avaykwy. MNepthapfavel 6Ao to paopa cuvduaCUWY Ao TV
kot eoxnv avtiotaon otnv WWooUAlvn UE OXETIKA HKkpr EAAeWPn tvoouAivng
MEXPL TN oONUavikn Melwon TNG £€KKPLONG LWOOUAIVNG HE UIKPOTEPN
avtiotaon.

e Jakyapwdng dwpAtng kunonc: H Slatapax Tou HETOBOALCHOL TwV
vbatavBpdkwy ToU SlamoTWVETAL Kotd TNV Evapén TG KUNong n
eudaviletal Kata tn SLAPKeLA TNG Kol adopd avénon tng YAUKOING vnoteiag
i maBoAoyikn Sokipaoia avoxng otn yAukoln.

e AMoL sldikoi tumol cakyapwdoug StaBntn: Odeilovral os dadopa aitia,
OTIWC YEVETLKEG SlaTapaxXEC TTOU cuVOEovTal PE TN AELTOUPYLKOTNTA TWV B-
KUTTApwV N T 6pdon tng WOOoUALvng, voool tTng e€wKplvolC HOLpOC TOu
TIAYKPEQTOG, KOO 0 DAPUAK, XNULIKEC OUGLEC, TOEIvEC K.

KUplo mpoBAnua yla to ovotnpo uysiag amoteAel o cakyxapwdng dtaBntng
TUTIOU 2, KOOWG N EMIMTWON ToUu aUEAVETAL O TTayKOOLo eminedo. Itnv Eupwnn o
EMUTOAQOUOG TOU Kupaivetal 5-10%. Ytnv EAAASa €xel TputAaociacBel Ta teAsutaia
35 xpovia kat to 2013 kupawvotav mepi to 8% (EAE, 2013), evw dedopéva amnod tov
Maykoopto Opyaviopo Yyeiog umoSelkviouv auéntikr Taon T000 ToU EMUTOAQCHOU

000 KOlL TWV EMUTAOKWV Tou (Fpadnua 4).
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G ree ce Total population: 10 955 000

Income group: High

Mortality*

Number of diabetes deaths Number of deaths attributable to high blood glucose
males females males females

ages 30-69 190 <100 ages 30-69 780 280

ages 70+ 570 730 ages 70+ 2290 3870

Proportional mortality (% of total deaths, all ages)* Trends in age-standardized prevalence of diabetes

Communicable,
maternal, perinatal

and nutritional
conditions \
6%
Other NCDs
8%
Diabetes Cardiovascular

1% diseases
48%
Respiratory _—7 /

diseases
7%

Injuries 35%
4%

30%

% of population

Cazréz;zrs J 7900 )909 /9% 7905 75,00 79 %% 79 0 79 3 7‘9% 79 s&eooo «“ooe 90076006‘800&9070 éoreéo]v
B males females
males females total
Diabetes 9.5% 8.8% 9.1%
Overweight 69.6% 60.2% 64.9%
Obesity 23.6% 26.7% 25.1%
Physical inactivity 12.4% 18.2% 15.4%

fpadpnua 4. EMUTOAQOUOG KOl EMUTAOKEC TOU cokxapwdng dtapAtn otov EAANVIKO

mAnBuopo. Mnyn: Naykoopog Opyaviopog Yyeiog, 2016.

1.2.2 lMapayovteg kivdUvVou yLa eUQavion oakxopwdouc Stabntn o€ eviAikeg

OL mapayovteg Klvduvou yla epdavion cakyapwdoug dtafntn eivat ot €€nc (EAE,
2013; Tabak et al., 2012):

e [lpoSLaBntng

e Moayvoapkia (Seiktne pddac owparoc 230 kg/m?)

e KaBiotkn Lwn

e Juyyeveig mpwtou Babuou pe Stafntn

e [UvaiKeG LE LOTOPLKO YEVVNONC TEKVOU >4 kg

e [uvaikeg Pe cUVEPOUO TTOAUKUGTIKWY WoBNKwWV

e Ynéptaon

e HDL <35 mg/dl i tplyAukepidia vnoteiag >250 mg/dl

e Kataotdaoslc mou oxetilovtol pe auénuévn ovtiotoon otnv WVOoUAivn

(coBapou Babuou naxvoapkia, peAavilovoa akavowan)

e |oTopKO KapdloayyelakoL enelcodiou
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Ot 8U0 MPWTOL 0T CELPA TTAPAYOVTEG KIVOUVOU yla tnv gudavion cakyopwdn
dwaBnAtn (mpodlafnrtng, maxvoapkia) epdavidouvv Wblaitepn avénon tng eNiMTwWong
TOUC OTO VYeEVIKO TIANBUOUO KoL ylo TO AOYO QUTO UTIAPXEL OVAYKN TIOALTLKWY

npoAnyYng (Frpadnua 5) (Tabak et al., 2012).

Relaﬁonships Between Body We|ght and Obesity Ratesand Incidence of Diabetes in EU Countries (2008)

. m Obesity Rates M Diabetes
Diabetes
Relationship Between Increasing Relationship Between
@ >
017 T & & &
®° \@ ) o .,q@ ¥
&
Weight Change (kg) i

Prevalence: 1990-2000 and the Risk of Type 2
Diabetes in Men and Women

# Diabetes 69 @ Men

757 A Mean body weight 78 | ®Women
704 77 51
£ 654 i |
£ 65 76 4
§ o0+ & |
2 554 w’ e 34
74
o i
L73
L s S e a8 v—-»73 11’
1990 1992 1994 1996 1998 2000 o

Relative Risk

Body Weight and Diabetes Weight Gain in Adulthood
Year M0 5 0 5 10 15 (, o Q

<

fpadpnua 5. a) Juoxetion ocwpatikol Bapoug kot cakxapwdn dwapntn (Haffner,
2006). B) Enmimtwon maxvoapkiag kot cakxapwdn dafAtn o0& EUPWMAIKEG XWPEG.

Mnyn: Eupwnaikn Emtpornt 2008.

1.2.3  EmumAokég tou oakyapwdn diaBntn

Ou oobBeveic pe Sapntn eivol emippemneic o MOAMAMAEG Kol OUVOETEG
ETUTAOKEG, OL OToleg MepAOUBAVOUV TOCO TNV Kapdlayyelakn vooo (KapSLakeEg
naBOnoeLg, ayyelako eykePallko melcoS10 Kal TeEPLdEPLKI QyYELAKr) VOO0), 600 Kal
TN ULKPOAYYELOKN VOCO, n omoia mpooBAaAeL toug vedpoug, Ta Velpa Kal TOV
apdLBAnoTpoEldN (6taBntkn veppormnabela, apdBAnotposlbonabdela,
veupornaBela). EMOUéEVWG, €KTOC oMo TNV auénuévn emimTwon KopSlayyelaKwy
nabnoswv, ol dtaPfntikol aoBeveic €xouv Kol auénueévn voonpotnta amd AAAEC

TaBNoELg, OWG TL.X. N Xpovia vedpikn vooog (Fpadnua 6) (Chawla et al., 2016).
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Complications of Diabetes

Macrovascular : Microvascular

Brain \ Eye
Cerebrovascular disease Retinopathy
* Transien: ischemic Cataracts
attack Glaucoma
= Cersbrovascular
accident
= Cognitive impairment

Heart Kidney
Nephropathy
LI |

« Grossa W
« Kidney failure

Extremities Nerves
vascular disease Neuropathy

. era

- Gangrens * Aulonomic
* Amputation

fpadnua 6. EmutAokeg Tou cakyoapwdn dwapntn. Mnyn: Cefalu W, www.medscape

.org.

JUVETIWG, OL OTPATNYLKEG TPOANYPNC Tou cakxapwdn dwaPntn, Wlaltepa otig
opadec uPnAol Kvduvou, Omwe oL aoBeveig pe podlafntn, eival TOAU ONUAVTIKEC
KaOwg n vooocg amoteAel onUAVTKO MPOPBANUA yla Ta cuothuata uvyeiag (ADA,

2017).

1.3 MpodiaBitng

Erudnuiodoyika Sedopéva umodelkvOouv OTL OL EMUTAOKEC TOU COKXopwdn
daBAtn €ekwouv vwpic kata T «Stadpoun» amod tn GUGCLOAOYLKN avoxn ot
YAUKOIN €wg TNV gudavion tou dapntn. Ymapxel eva Staotnua TLHWV YAUKOING
HETAEL T™NC PUCLOAOYLKAG avoxnG TNG YAUKOING Kot Tou ekSnAwpEVOU cakyopwdn
SwaBAtn, oL TLHEG Tou omolou Sev eival «aBweg», aAAA amoteAoUV Tov TpodyyeAo
Tou ST Kal Twv emumAokwyv Tou (Fpadnua 7). Ma autov akplBwg to Adyo n
KOTAOTOON MPE TIG EVOLAUEDEC TIMEG YAUKOING opoU ovopadletat podiaBntng (Julius

et al., 2013).
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Natural History of Type 2 Diabetes
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Ramlo-Halsted BA, Edelman SV. Prim Care. 1999:26:771-89.
Nathan DM. N Eng! J Med. 2002;347:13429.

frpadnua 7. Quowkn wrtopla Ttou oakxopwdn dwapntn. Mnyn: Cefalu W,

www.medscape .org.

1.3.1 Awyvwortika kpttipla ko Tumot mpodiabntn
Jopudwva pe TNV Apepikavikn Awpntoloyiky Etatpeio wg mpodiaprtng
xapaktnpiletat (ADA, 2017):
e H Swatapaypévn yAukoln vnoteiag (IFG), otnv omoia n yAukoln vnoTtelog otov
0pO Kupalvetal petaty 100-126mg/dl, kat
e H Sdwtapayuevn avoxn otn yAukoln (IGT), otnv omoia n yAukoln vnoteiag
elval eviog Twv GpuoloAoylkwy oplwy, OUWC LETA TN Slwpn KAUTTUAN AVOXAG
YAUKOING Kupaivetal petafy 140-199mg/dl.
OL KATAOTAOELG UTEG UIMOPEL va epdavilovtal EexwpLoTa A Kal VO GUVUTIAPXOUV.
Mpénel va onuelwBel otL otn BLBAloypadia, EKTOC oo TA MAPATIAVW KPLTHPLOL
¢ ADA, umdpyouv Kot GAAa KpLThipla ya T Stayvwon tou mpodlafntn, onwe ta
kputipta tou MNaykoopwou Opyaviopou Yyeiag. H Baowkn Stadopd Twv KpLtnpiwv
QUTWV EYKELTAL 0TO Oplo yla tn Statapoxn YAukolng vnoteiag (IFG), tnv omoia o
Maykooploc Opyaviopog Yyeiag opilet wg yAukoln vnotelag 110-126mg/dl
(WHO/IDF, 2009). H umapén OSwadopetikwv Kpttnpiwv ywa tn Sldyvwon Tou
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npodlafntn punopel va odnyel og SL0POPETIKA CUUTIEPACHUATA YLt TO POAO QUTHC TNG
KOTAOTOONG WG Tapayovia Kwwduvou ylo sudavion ocoakxapwdn SwaBntn kot

kapdiayyelakng vooou (Filippatos et al., 2013a).

1.3.2 lpobiaBntnc kat rintwon cakyoapwdn dtaBntn kat kKapSdLayyeLlokng vooou
O npodlafnTng amotelel mapayovta KvSUvou yla tnv epdavion cakxopwdn
dwaBntn (Knowler et al., 2002). ExeL de1yOet 6tL KAOe €T0C éva MOOOOTO 5-10% TWV
atopwv pe podlapntn epudavilel cakxapwdn dtaBntn (Forouhi et al., 2007; Tabak
et al., 2012). Mia peta-avaluon £6elfe OTL 0 CUYKPLON HUE TO VOPUOYAUKOLULKA
atopa o €trolog 2K yla tnv epdavion coakxapwdn dtafntn ntav 5,52 (95%AE 3,13-
7,91) yla to dtopa pE HEHOVWHEVN Statapayn avoxng YAukolng, 7,54 (95%AE 4,63-
10,45) yla T atopa pe pepovwpévn Statapaxn YAukolng vnoteiag kat 12,13 (95%AE
4,27-20,00) ywa ta Atopa pe ouvluaopo autwv Twv Statapaxwv (Fpadnua 8)

(Gerstein et al., 2007).

Annualized RR
Study (95% CI)
16T
Ammari, 1998 —- 2.16(0.92,5.07)
Charles, 1991 9.77 ( 5.56, 17.16)
Chou, 1998 —- 4.05(2.16, 7.61)
De Vegt, 2001 _—— 10.01 (6.52, 15.39)
Ferrannini, 2004 —_—— 5.46(4.02, 7.42)
Haffner, 1995 R 7.21(4.88, 10.65)
Inoue, 1996 3.06 (0.37, 25.51)
Kahn, 1996 433(1.42, 13.21)
King, 1984 —— 4.29(2.04, 9.04)
Mykkanen, 1993 — 8.43 ( 5.08, 13.97)
Norman, 2001 9.50 ( 2.84, 31.78)
Puavili, 1987 3.71(0.48, 28.75)
Saad, 1988 - - 10.33 ( 6.75, 15.82)
Schranz, 1989 —_— 8.09 ( 5.01, 13.06)
Wat, 2001 7.92 (281, 22.31)
Wong, 2003 9.55 ( 5.26, 17.32)
Subtotal _— 6.35(4.87,7.82)
IGT Isolated
De Vegt, 2001 B 8.63 ( 5.46, 13.64)
Gabir, 2000 —- 5.95(4.61,7.67)
Li, 2003 — - 351 (222, 5.54)
Subtotal — 552(3.13,7.91)
IFG
De Vegt, 2001 — - 9.04 (6.28, 13.03)
Dinneen, 1998 —-— 5.31(4.53,6.21)
Keech, 2003 - 2.06 (1.41,3.03)
Ko, 2000 —— 522 (259, 10.54)
Vermes, 2003 R ——— 3.19 (163, 6.25)
Subtotal —_— 466 (2.47,6.85)
IFG Isolated
De Vegt, 2001 — - 8.40 ( 5.50, 12.83)
Gabir, 2000 —_—— 9.85 ( 6.65, 14.60)
Li, 2003 —_— 5.05 ( 2.86, 8.90)
Subtotal —_— 7.54 ( 4.63, 10.45)
IGT-IFG
De Vegt, 2001 2069 ( 12.51, 34.22)
Gabir, 2000 —_—— 13.82 (10.10, 18.90)
Li, 2003 — 5.50 ( 3.25, 9.30)
Subtotal 12.13 (4.27, 20.00)
T T T T T T T T T
1 1 5 10 15 20 25 30 35
Annualized Relative Risk

fpadnua 8. EToL0G¢ OXETIKOG Kivduvog yia epdavion cakyopwdn dtapntn os atopa

pe mpodiaBntn (Gerstein et al., 2007).

O mpoblaBntng eivatr pla kataotacn mou ouoyxetiletal He auénuévn

eNintwon delktwv Kapdlayyslakou kwvduvou (Dell'Omo et al., 2009). Mia mpoodatn
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HeAETN og eAANVIKO TTANBuoO £6¢elfe, pe Baon TOOO TA KPLTAPLA TNG AUEPLKOVLIKNAC
Awapntoloyikng Etaipeiag 600 kat tou Maykoouiou Opyaviopou Yyeiag, oOtL ta
atopa pe Statapaxn YAUKOING vnoteiag eixav onuaviika vPnAotepa enineda AMZ,
TIEPLUETPOU HEONG, OUCTOALKNAG/SLOOTOAIKIG QPTNPLAKNAC TILEGNG KOl OUPLKOU 0OEEOC
oe oOUYKpLON HME ATOpO ToU eixav ¢GUOLOAOYIKEC TIHEG YAUKOING vnoTelag
(voppoyAukatpika atopa) (Filippatos et al., 2013a). OAec auTEC oL TAPAMETPOL
ouoyetilovtal pe avénuévo kapdlayyelakd kivbuvo (Di Angelantonio et al., 2016;
Ettehad et al.,, 2016; Kim et al.,, 2010). Emupdobeta, ta dtopa pe mpodiafntn
oUpuPwva He Ta KpLTnpla tng Apepkavikne Awofntoloyikng Etalpeiag eiyxav
onuavtika vPnAotepo umoloyllopevo kapdlayyelakd kivbuvo toco pe Baon to
dekaetr beiktn kivbuvou Framingham 6co kat pe Baocn to Sekaetr) Seiktn Kvduvou
SCORE (Filippatos et al., 2013a). Emiong, £€xet dexBel OtTL Tl Atopa pe Statapoxn
YAUKOINnG vnotelag (cUpPwva pe tnv Apeptkavikr AtaBntoAoyikn Etatpeia) £xouv
peyaAutepn ovaloyio pkpwv HDL3 ocwpoatibiwy, HIKPOTEPN €vePYOTNTA TNC
avtiaBnpoyovou oxetlopevng pe ta HDL ocwpatidia dwodoAumaocng A, (HDL-
LpPLA;), kaBwc kat pio taon ywo avénuéva emimeda Twv abnpPoyovwyv ULIKPpWY
nukvwyv LDL cwpatdiwv (Filippatos et al., 2013b; Francis, 2010; Nobecourt et al.,
2005; Ragbir et al., 2010; Tellis et al., 2009).

ErunpooBeta, ta meploocotepa dedopéva UTOSELKVUOUV BETIK GUOXETLON
Tou mpodiaBntn pe v kapdlayyetakr vooo (DSG, 2003; Ford et al., 2010; Levitan et
al., 2004; Milman et al., 2011; Moutzouri et al., 2011). Mia npocodatn PeTO-0VAAUON
53 TmpoonmTKWV HeAeTwvV pe 1.611.339 OCUUMUETEXOVTEG (uéon dlapkela
napakoAouBnong 9,5 €tn) £6el€e OTL 0 OUYKPLON HE VOPHOYAUKOULULKA ATOHO O
npodlapntng (cupudwva pe tnv Auepikavikr AtaBntoloyikr Etalpeia) cuoxeti{otav
pe avénuévo kivbuvo ekdnlwong kapdlayyelakng vooou (2K 1,13 kat 1,30 ywa tn
Swatapayn YAUKOIng vnotelag kat tn Swatapayrn avoxng yAukolng, avtiotolya),
otepaviaiog vooou (2K 1,10 kot 1,20, avrtiotolxa), oyyelakou eykedaAlkou
enewoobiov (2K 1,06 kat 1,20, avtiotowya) kat oAwkng Bvntotntac (2K 1,13 kat 1,32,
avtiotowxa) (Fpadpnua 9) (Huang et al., 2016).
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fpapnua 9. IXetikdG Kivbuvog eudaviong KopSLayyYELOKAG VOOOU Of ATOHO HE

npodiafntn (Huang et al., 2016).

Mia AAAn peto-avalucon emiong avedelfe ouoxE€Tlon NG Slatapaxng
VAUKOING vnoteiog He oauénuévo Kivbuvo eudaviong kKopSLayyeLOKAG VOOOU

(fpadpnua 10) (Ford et al., 2010).

Study Relative %
D risk (95% Cl) Weight
Tai 2004 b 1.25(0.85, 1.83) 4.31

McNeill 2006: Men 1.28 (1.05, 1.57) 15.65

McNeill 2006: Women - 1.08 (0.89, 1.31) 16.95
1.37 (0.87,2.16) 3.06
0.87 (0.67,1.12) 9.59

e
—_—
.
Rijkelijkhuizen 2007 el e—
Liu 2007 * 1.29(1.10,1.51) 25.24
U
I S —
S S
-t

Pankow 2007 —

Wang 2007: Men — 1.28 (0.88, 1.86) 4.52
Wang 2007: Women — 1.29 (0.90, 1.84) 4.95
Wang 2007 _— 1.08 (0.73,1.60) 4.11

Levitzky 2008: Men — 1.10 (0.80, 1.40) 8.09

Levitzky 2008: Women = T 1.40 (0.90,2.10) 3.53
Overall (I-squared = 0.4%, p = 0.437) <> 1.18(1.09, 1.28) 100.00

T T T T T T T T

5

o
o
)
o

fpadpnua 10. IXETIKOC Kivouvog epdaviong KapSlayyelAKNG VOOOU OE ATOUO ME

Swatapayn yAukolng vnoteiacg (Ford et al., 2010).

KUplog maBodpuacloAoylkog pnxoaviopog mou cuvdéel Tov mpodlaBntn HE tnv
Kapdlayyelaky vooo daivetal OTL gival n umokeipevn avtiotaon otn Spdon g

LVOOUALVNC. Ymapxouv opKetd Oebopéva amd emIONUIOAOYIKEC HEAETEC OTL N
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umeplvoouAvatpia, évag deiktng avtiotaong otnv WVvooulivn, cuoyetiletal e Ta
kapdiayyetaka ocuvpPavta (Despres et al.,, 1996; Zavaroni et al.,, 1999). Mia peta-
avaAuon 65 peAeTwV mou cupneptéAafe pun dtapntika atopa (n=516.325) £6¢elée oOtL,
og oUyKpLon e ta xapnAa emnineda, o 2K yla epdavion otedpaviaiag vooou amnod ta
vPnAa enimeda yAukolng, WvooUAivng Kol Tou SelkTn aviiotacng otnv WWoouAivn
HOMA Atav 1,52 (95%AE 1,31-1,76), 1,12 (95%AE 0,92-1,37) kav 1,64 (95%AE 1,35-
2,00), avtiotolya (Gast et al., 2012). Qoto00, UTIAPXOUV LEAETEC TTOU UTIOSELKVUOUV
OTL n Betkr) cuoxétion tou mpodafAtn He TV Kopdlayyelokr vooco Sev eival
aveEaptntn, oaAAd Stapecolafeital and MapAyovieg KvdUvVou, OTwG N oPTNPLOKN
unéptaon (Qiu et al., 2015).

H mpwipn dlamiotwaon tng Kataotacnc Kol n €ykalpn Bepameutikn napépfacn
oTa Atopa pe mpodlaPntn pnopel va odnyrnoetl og peiwaon Tou KvdUvou gpudaviong
cokxapwdn Swafntn kat mbava NG €UPAVIONG TWV OXETWOUEVWV HE QUTOV

HOKPOOYYELOKWV KOl ILKPOOYYELOKWV ETILITAOKWV.

1.4 Nayxvoapkia

Q¢ mayvoapkia opiletal n maboloyikd auénupévn evamobeon Almou¢ otov
avOpwrivo opyaviopo, n omoia mpokaAel peyalutepn amd ta pucloloyilka opla
avénon Tou cwpatikou Bapoug. Maivetal otL moAol yevetikol kat meptBaAAovtikol
mapayovieg oAAnAoemidpolv Kal odnyouv otnv eudavion TG Taxvoapkiag.
Qotooo, KUpla autia TG maxvoapkiag Bswpeital n datoapaxrn TNG EVEPYELAKNAC
Loopporiag, 6nAadn otav n evepyslakn mpooAnyn umepPaivel TNV eVEPYELOKN
katavaAlwon (Heymsfield et al., 2017).

H maxvoapkia cUpdwva pe tov MNaykoopo Opyaviopd Yysiag amotelel vooo,
EVW €06W KOl apKETA £Tn £Xel Kataypadel wg peilwv mapayovrag Kapdlayyelokou
KwwSuvou (Kannel et al., 2002). AntoteAel onuavtiko mpoBAnua yia tn dnuoota vyeia,
KaOwg otnVv €moxn Hog n maxvoapkio anoteAel emdnuia mov e€amAwveTtal pe Taxelc
puBuoUGc. To £€tog 2014, cupdwva pe tov Maykoouto Opyaviopo Yyeiag, 39% twv
EVAALKWV YUVOLKWV Kal 38% Twv evAAlkwv avdpwv nAlkioag >18 etwv Atav
umépPapol, evw 15% twv yuvalkwv kot 11% twv avépwv Atav moaxUoopKoL

(Tpadpnua 11). H pelétn ATTIKH £6esike otL t0 £€10¢ 2004 O EMUMTOAACHOC TOU
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UTIEPPBQAPOU KOL TNG TAXUOOPKLOG OTO YEVIKO EAANVIKO TTANBuouO Atav 53% kot 20%
oToUG avopeg Kat 31% kal 15% oTLc yuvaikeg, avtioTtolya, TLUEG UE CUVEXWC AUENTIKN

taon (Panagiotakos et al., 2004; Yannakoulia et al., 2009).

Mean Body Mass Index (kg/m2)
5

2
I 26-249
B 027

frpapnua 11. Méoog Seiktng palag CWHATOC OE YUVAIKEC (aplotepd) Kal AvOpeg

(6€€1a) nAkiag >18 etwv. Mnyn: Naykoouog Opyaviopocg Yyeioag, 2017.

1.4.1 AvSpwrnoustpikoi SeikTeg

Ot avBpwropeTpLKol SEIKTEG elval XprioLUOL yLa TNV avayvwplon AutoBapwy,
UTEPPBapwVv A TaXVOAPKWV ATOUWV Kal ylol TV afloAdynon t¢ Slatpodpikng toug
Kotaotaong.

Baoikol kol EUPEWG XpNOLUOTOLOUEVOL avOpwITOUETPLIKOL SeiKTEC lvat:

e OAMI.

e H mepipetpog péong.

e O Aoyog NG mepLdEPELAG LEONC TIPOG TNV TTEPLDEPELA LOXIWV.

e H mepipetpog Tou pécou Bpayiova.

e To mMAXOC TWV SEPUATIKWV TTTUXWV.

Ma tv katataén tng moaxvoopkiag, o AMZ amoteAel to mAéov Stadedopévo
epyaleio pETPNONC Kal opiletal wg to mnAiko Tou Bapoug o kg mpog To TeTpdywvo
tou Uouc oe pétpa (kg/m?). Tupdwva pe tov Maykoopo Opyaviopd Yyeiac, éva
atopo xopaktnpiletal wg umépBapo otav £xel Seiktn palog cwparog 25,0-29,9

kg/m? kaw taxUioapko otav éxet Seiktn pddac owpatoc >30 kg/m? (Mpddnua 12):
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BMI range (kg/m?) Classification Risk of comorbidities

<18.5 Underweight Low (but increased risk of
other clinical problems)
18.5-24.9 Normal Average
25.0-29.9 Overweight Increased
=30.0 Obese Moderate to very severe
30.0-34.9 Obese class | Moderate
35.0-39.9 Obese class Il Severe
=40.0 Obese class Il Very severe

fpapnua 12. Katnyopieg deiktn palog owpato¢ cUpdwva pe tov Maykoouo
Opyaviouo Yyeiac (WHO, 2000).

O umoAoylopog Tou AMZ eival amAog, Taxug kat avéEodog kal yla To Adyo
QUTO ouvNBWC XPNOLUOTIOLEITAL WG AVOPWTTOUETPLKOC OeiKTNG 0 TANBUCULAKEC
peAétec. Exel mapatnpnBel kaAr) cuoxetion tou AMI pe toug KopdlayyelokoUg
mapayovteg Kwvduvou (Lavie et al., 2016). Qotooo, o AMZI w¢ Seiktng mayvoapkiag
€XEL oplopéva pelovektipata. Ot TiHEC Tou AMI eival ave€aptnteg amo tnv nALKia
Kot (6leg ylo avdpeg Kol yuvaikeg, omote dev pmopet mbava va avayvwplost
SlopopEC 0TN ocWHATIKN cuotaon avapeoa ota SUo pUAA N HETAEL SLaPOoPETIKWV
NALKLOKWY opadwy. Atopo TOAU puwdn evééxetal va €xouv AMI Tou vo TOug
TonoBOetel AavOaopéva os pla katnyopia unepBoAikol cwpatikol Bapouc. Emiong,
oe Sladopetikoug MANBUoOUC 0 AMZ evEEXETAL VO NV QVTLOTOLXEL oTOoV 1610 BaBuo
naxvoapkiag sfoutiag SLAPOPETIKWY CWHATIKWY OVAAOYLWV Kol SLodpopeTLKOU
yoviSlakoU umoBabpou. EMopEVWE, N CUCKETION TWV KOTNYopLwv Tou AMI pe Tov
Kapdlayyelako kivbuvo evdéxetal va dtadepet otav epappoletal os SLaPopeTIKoUg
mAnBuopouc. EmutpocBétwg, n ouox€twon tou AMI  pE TOUG TIOPAYOVTEC
Kapdiayyetakol KvdUvou pmopel va molkidel petall Stadpopwv MANBUCULOKWY
opadwv (Jih et al., 2014; Low et al., 2009; WHO, 2004).

E€altiac autwv Twv meploplopwy, otn BLBAoypadia emiong xpnotpomnoleital
EUPEWG N TIEPIUETPOG HEONG KAl O AOYoG TNG TEPLHEPELOG HEONG TIPOG TNV
nepldépela Loxiwv, SeIKTEG oL omoloL apd To Yeyovog OTL PeTpolvTal TILo SUCKOAQ

oc oUyKpLon HE To AMZ, €KTIHOUV HE HEYOAUTEPN OKPLBELA TNV KOTOVOUN TOU
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OWHATIKOU ALMOUC KOl, O OPLOPEVEG TOUAAXLOTOV HEAETEC, TOV KAPSLOYYELAKO
kivbuvo (Brown, 2009; Klein et al., 2007; Seidell, 2010; Vazquez et al., 2007).
Qotooo, napatnpeital LeToPANTOTNTA OTO CNUEIO HETPNONG TNG TIEPLUETPOU HECNC
OVAUEOO OTIG UEAETEG (Kot TBava avapeoa os SLOPOPETIKOUC EPEVVNTEC otnV (Sla
HUEAETN), YEYOVOC TIOU UTTOPEL va Suoxepaivel TNV ekTipnon mbavwyv cuoxetioewv
(Mason et al.,, 2009; Ross et al., 2008). EmutpocBeta, Omwg kot yia to AMZ,
umapyxouv Oladopéc avapeoa ota dUo GuUAa 6oov adopd TN CUCYXETLON TNG
TIEPLUETPOU PEONG UE VOoHOTo OXETWIOUEVA e TNV taxuoapkia (Wannamethee et
al., 2010).

Emopévwe, n  OUOXETION TWV OVOPWTIOUETPIKWY  OEKTWV UE TNV
KopSlayyelaky vooo Kal 0 TiBavOog TPOYVWOTIKOG POAOC Toug Oev TPEMEL va
VEVIKEVETAL avapeoa o Sladopetikoug MAnBuopoug, aAla va eetaletal pe Baon
OUYKeKpLUEva erudnuioloyika Oedopéva. Omwe avadepbnke, o eAANVIKOG
MANBUOPOC £€Xel UTMOOTEL ONMUOVTIKEG HETAPBOAEC OTIC  KOLVWVLKO-OLKOVOULKEG
ouvOnkeg Kol TG SLaTPodLlKEC TOU ouvnBeleg TIG TeAeutaiec OSekaetieg, omote
XPELALETAL VO EMAVEKTIUNOEL N CUCKETION TWV AVOPWTTOUETPIKWY SEIKTWV HE TNV

kapSlayyelakn vooo.

1.4.2 lMayvoapkia kat KapSLaYyELOK VOOOC

H mayvoapkia cuoyetiletol pe avénuévo kivbuvo kapdlayyelokng vooou
Slap€oou Sladopwv punxaviopwyv. H mayvoapkia, dlaitepa n KOWALAK TOXUCOPKLO,
TIOAU ouXva CuoxeTileTtal HE TO METABOAIKO oUvdpopo, dnAadr) HE cuocowpeuaoh
TAPAYOVIWV KLvSUVou Omw¢ n SucAutdatpia, n uméptaon Kot n LvoouAlvoavtiotaon
(Zimmet et al., 2001). Mpaypat, o AUWSdNC LoTO¢ TAEoV Bewpeltal ONUAVIIKO
OPYOVO TIOU EKKPLVEL OELPA BLOAOYIKWY OUCLWV TIOU OVOUAoVTaL AUTOKUTTOPOKIVEG,
onwc n oadutovektivn, n Aemtivn, n Blodativn kat n peliotivn. Autéc ol
Autokuttapokiveg €xel dexBel OtL amoteAoUV TO OUVOETIKO KPLko METAEU TOU
Amwdéoug Lotol Kol Tou KUKAOGOPLKOU CUOTAMOTOC Kal OTL SlapecoAaBouv tnv
eudavion avtiotaong otnv wvooulivn (Filippatos et al., 2008; Filippatos et al., 2007,
Filippatos et al., 2010; Hutley et al., 2005; Pittas et al., 2004; Ritchie et al., 2004;
Steppan et al.,, 2001). Ot mayVoapkol aoBeveic €xouv ouxva SuoAutidalpio mou

xapaktnpiletat and vPnAa tptyAukepidia, xapunAn HDL xoAnotepoAn kat auénuéva
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enineda Twv abnpoyovwyv pikpwv Mukvwy LDL cwpatidiwv (Kulanuwat et al., 2015;
Nikolic et al., 2013). H enintwon tng uméptaong auvéavetal mapdAAnAa pe to Seiktn
palag owpoatog. H unéptacn ota nmoayvoopka atopa anodidetal os avénuévo oyko
MOApOU oAAG Kol GAAOUG TAPAYOVIEG, ONMWG N UMEPSPAOTNPLOTNTA  TOU
oupmaOnTikol VEUPLKOU CUOCTNUATOG Kol oL dlotapaxEC UTVOU TIOU OUTOVTWVTOL
ouxva oe moyxvoapka atopa (Brown et al.,, 2000; Romero-Corral et al., 2010).
ErunpooBeta, n mayxvoopkio xopaktnpiletal ano avénueva enineda pAeypovwdwv
Kol TtpoBPOUBWTIKWY Mapayovtwy, Onwc o tumour necrosis factor alpha (TNF-a), n
interleukin-6 kot o plasminogen activator inhibitor-1 (Ffpadnua 13) (Hotamisligil et

al., 1995; Lundgren et al., 1996).

Lack of physical activity/exercise 471 ‘ L— Energy-dense diet

“Dysfunctional” metabolic sink
~=y “Inflamed” adipose tissue

|, Hypertrophic obesity

Altered cytokine secretion profile

! Adiponectin
T TNF-a
TIL-6

/ \ IL-6
"Messenger" cytokine

ICAM-1
Selectins
HSPs, efc.

Endothelium
and other cells irculation

Liver

Atherosclerosié ahd CvD

fpadpnua 13. Noayvoopkia, dAeypovr) kot kapdlayyelakrn voooc (Mathieu et al.,,
2010).

Qotoo0, UTAPXOUV Kal QHECEC eMIOPACELC TNG TOXUOOPKLOG OTO
Kapdlayyelakd cuotnua, oL onoiec mbava Stadpapatilouv aveédptnto polo amo
TOUC TtapAyovteg Tou avadepOnkav mapamdavw. Ta TaxUoapko ATOUd £XOUV
ouvnBweg auvénuévn Kapdlokn mapoxn yla va KOAUTITOUV TIG METABOALIKEC QVAYKEC
TOUg, N omola cuoxeTiletal pe auénueévo Oyko MOApoU, Slatacn TNG APLOTEPNG
KolW\ilag, StaoTtoAkn Kal cuoToAlkr SucAettoupyia (Collis et al., 2001; Mathew et al.,
2008). EmumAéov, n maxuoopkio cuoyeTileTal Pe TNV MPOKANGCNH KapSlopuomabelag
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(adipositas cordis) kat appubulwy, g€attiac tng avénong Twv AUTOKUTTAPWY OTO
puokapdlako woto (De Scheerder et al., 1987). Autol oL mapayovteg o cuvduaoUO
LLE OUVUTIOPXOVTO VOOHMOTO, OMWC 0 oakyapwdng Stafntng, n uméptacn Kat n
otedaviaio voooc, UMopel va TIPOKAAECOUV KapPSLOK QVETAPKELD, appUBuLeg Kal
atpvidlo kapdiakd Bavato (Esposito et al., 2002; Kenchaiah et al., 2002; Poirier et
al., 2006). H mayvoapkia emiong daivetar va gvodwvel TNV abnpookAnpuvon
OeKAETIEC TPV TNV epdAvIon KAWIKWYV ekdNAwoswyv, aveédptnta amd AAAouc
TIAPAYOVTEG KapdlayyelakoU KvdUvVou, OMwE N UEPXOAnoTEPOAALUL, N UTIEPTAON,
To KAmviopa Kat n umepyAvkoupia (McGill et al., 1995). Auta ta 6edopéva
umodelkvUouV yloti n moyvoapkia amoteAel aveéaptnto mapdyovia KvdUvou yla
otepaviaia vooo, onweg £6et€av ol pelétec Framingham Heart Study, Manitoba
study kat Harvard Public Health Nurses study, evw cuoyxetiletal kol pe avénuévo
Kivbuvo pn-gpBoAkou Loxatptkol ayyelakol sykepoaAikou enetcodiou (Hubert et al.,

1983; Manson et al., 1990; Milionis et al., 2007; Rabkin et al., 1977).

Ol AUEODEC KOl OL EUEDEG EMUSPACELG TOU AUENUEVOU CWHATIKOU BApouc 0To
KopSlayyelakd cuotnpua £XoUV WC HAKPOXPOVIO amotéAeopa tn otadlakn avénon
TOU Kapdlayyelakou KIvEUvou. XopaKkTnpLoTika, (ia mpoodatn LeAETN o lopanAvo
MANBuopo €6¢elée OTL akoun kat €pnpol mou €xouv AMZ petafl tng 50nG KoL TNG
740G ekatootialog O€ong evtoc Twv PUGOLOAOYIKWY Oplwv ocwpatikol Papouc
eudpavidlouv auvénuévn kapdlayyelakn Ovntotnta katd tn Swdpkela 40 eTtwv

napakoAouBnoncg (Fpadnua 14) (Twig et al., 2016).
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Cumulative cardio- 185 609 1,577 2,676
vascular deaths

fpadpnua 14. Asiktng palog cwpoatog o lopanAvoug edprBoug kot Kopdlayyelakn

Bvntotnta Kata tn dtapketa 40 eTwv tapakoAouOnonc (Twig et al., 2016).

H maxvoapkio cuoxetiletal Kot HE auénueévn emimtwon GAAWV VOOHUATWV
OMWC TIVEUUOVIKEC VOOOUG Kol KokonBelec. Mia peta-availuon 239 TPOOMTIKWY
pedetwv (n=10.625.411, péon Olapkela mapakoAouBnong 13,7 £tn) €delée
onuavtikn avénon tou IK ywa otedaviaio vooo, ayyelako eykePpaAlko €melcodlo,
TIVEUHOVLKEG VOOOUG Kol KakonBeleg yla kaBe avénon tou deiktn palag cwHOTOC

katd 5 kg/m? (Di Angelantonio et al., 2016).

=
Studies Participants Deaths HR pers kg/m? Studies Particpants Deaths R pers kg
124 3599426 1872 143135-149) 14 3580423 40084 1420135-150)
i *
v L] + v L
+ m + @
1 g -y
-
Respiratory dises Cancer
Studics Particpants  Deaths WR pers kg/m Studies Partidpants Deaths HR pers kg
3353391 21634 138130-1.47) 39619 115.118.120)
i l N L]
- - -
- * -
| B ] * oy ERS

fpapnua 16. Ixetkog kivbuvog yla otedaviaio vooo, OyyelaKO eyKePaAKO
ETELOOOLO, TIVEUHOVIKEC VOOOUG Kol KokonBeleg yia avénon tou deiktn palog

owpatoc katd 5 kg/m? (Di Angelantonio et al., 2016).
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Mapd TNV MANBwpa S€S0UEVWV TTOU CUCXETI{OUV TO AUENUEVO CWHATLKO BAPOG
pe avénuévo Kivbuvo kapdlayyelakng vooou, ta deSopéva otov eAAnVIKO TTANBuouo
OXETIKA HPE TNV ave€aptntn N OxL oxéon TwV AVOPWTIOUETPIKWY OEIKTWV HE Ta
kapdiayyeltaka cupPavta Sev eival emapkn. To yeyovog ouTO ormokTd LSlaltepn
onuacia av AndOsl umoyn oOtL n mayvoapkia amoteAel onpAvtikd TPORANUA

dnuoaoiac vyeiag kat otov eAAnviko mAnBuopo (Panagiotakos et al., 2004).

1.5 Meooyeilakn Atatpodn

O 6po¢ Meooyelakn Altatpodn HaAlov emvondnke yla mpwtn dopd and Ttov
KaBnynt ¢uactoloyiag Ancel Keys (1904-2004) yio vo TeplypAPel TO HOVTEAO
Swatpodng mou akolouBouoav oL Aol TwWV HECOYELNKWV XWPWV TOU
oupneplhapPBavovtay  otn  Melétn twv  Emta Xwpwv  (ltaAia, EAAGSa,
MnouykooAaBia). MA£ov o0 6poC XpNOLUOTIOLELTAL YLa va TtEpLypaeL Evav Tpomo {wN¢C,
Slatpodn g Kal KOWVWVLKOTIONoNG, 0 omolog ¢pailvetal OTL CUCXETIIETAL UE HELWUEVO
Kivbuvo voonpotntag kat Bvntotntog (UNESCO, 2013).

H mapadoolokry Meooyelakn Siatpodr) €xel ta akoAouBa XopaKTNPLOTIKA

(Tpddnua 17):

e AdbBovec ¢utikég iveg (Pppolta, Aoaxavikd, Pwul/SnuUNnTplakd, TOTATEC,
OoTIpLa, KOPToL).

e EAdQylota emefepyaopEva mpoiovta

e [OAOKTOKOMLKA Ttpoiovta (Kupilwg Ttupl Kol ylaoUupTl) KOONUEPLVA O LKPEC
€WC LETPLEG TTOOOTNTEC

e  WAapla Kol TTOUAEPLKA OE ULKPEG EWC LETPLEC TTOCOTNTEG

e KOKKLVO KPEQIG OE ULKPEG TTOOOTNTEC

e EAawoAado wg KupLa TNy AUTOPWY TIOU TIEPLEXOUV HOVOOKOPEDTA AUmapd
ofca

e METpla moootnTa KpooLou

Meooyelakn datpodr kot 10etn¢ enimtwon kapdlayyelakng vooou, og mpo-dlafntikous kat 35

Slapntikolc acBeveis: pelétn ATTIKH/@gob06010¢ DNuttdtog



Mediterranean Diet Pyramid: a lifestyle for today
Guidelines for Adult population

Serving size based on frugality
and local habits

Potatoes < 3s Red meat < 2s
Processed meat < 1s

White meat Eggs 2-4s

Fish/Seafood Legumes > 2s

Dairy 2s

[(JEEEAAED)

Olives / Nu s / Garlic / Onions
(less added salt) |
ariety of flavours

Fruits 1-2 | Vegetables = 2s Olive Oil
Variety of colours / textures. 2, s Bread / Pasta / Rice / Couscous/
(Cooked / Raw) Zs ~ Other cereals 1-2s

b5 S (preferably whole grain)

ithout any restriction

Every day

c
S
51
8
]
2
Il

o
g
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Water and herbal =¥
infusions [N

Regular physical activity
Adequate rest
Conviviality

Biodiversity and seasonality
Traditional, local

and eco-friendly products
Culinary activities

2010 edition

ICAF 2
International Commission on the
Anthropology of Food and Nutrition

Te

Fundacion foRON
Dieta Mediterranea 00D CULTURES

5=Serving

Q@$

CIHEAM

SZ=1

S

frpadnua 17. H ouyxpovn mupapida tng Meooyelakng Alwatpodng. Mnyn:

www.mediterradiet.org.

1.5.1 O biatpopikog beiktnc MedDietScore

O dlatpodkog deiktng MedDietScore mpotaBnke WG €vag EK-TWV-TIPOTEPWV
deiktng, o omoio¢ umopel va afloAoynoel TNV MPOOKOAANGCN OTO TAPASOCLOKO
Meooyelako Statpodikd mpotuno (Panagiotakos et al.,, 2006). O oxeSlaouog tou
Baoiletal otnv mupauida tng Mecoyelakng Alatpodrg Kal oL TIUEG TOU Kupaivovtal
oto €Upog 0-55. Onwg paivetat oto Mpadnua 17, n Meooyelakn Atatpodr) mpoteivel
TNV NUEPNOLA KATAVAAWGCN OPLOUEVWY OHASWY TPOoPiUwyY, eVw yla AAAEG OUASEG
TPodipwy ocuviotad efSopadlaia 1 Kal o apaty KOTAVAAWGT). ZUYKEKPLUEVA, TOL N
eNefepyaopéVa SNUNTPLAKA KAl T TPOIOVTA TOuG, Ta GpouTa Kol T AQXAVIKA, T
eAaloAa S0 Kot Ta YOAAKTOKOULKA TipoilovTa e Alya rj kaBoAou Autapd cuviotatal va
KatavoAwvovtal oe Kabnuepwvy Baon. Avtiotowxa, to YAapL, TA TTOUAEPLKA, OL
TIATATEG, OL €ALEG, TA MOUPOUATIKA GaCOALD Kal Ta KopuSla KATAVOAWVOVTOL HE
eBbopadlaio cuxvoTNTA KAl TO APOLd TO KOKKIVO KPEQC KOL T TPOIOVIA TOU Kol

dlaitepa ta yAuka. Emiong, €va Slaitepo XapaKINPELOTIKO TNG MECOYELOKNG
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Alatpodnc eival n KatavaAwon Kpaolol o€ HETPLEG TooOTNTEG. Xto MedDietScore
KOTaypAadETAL N CUXVOTNTO KATAVAAWONG TWV TPod WV Tou BewpouvTal Lo KOVTA
oto Meooyslako mpotumo, &nAadry ol opadec Tpodipwv TOU TpoTEIVETAL N
KOTOVAAWON TOUG NUEPNOLWG 1 OQUTA TIOU KOTOAVAAWVOVTIOL Of TOCOTNTA
TMEPLOCOTEPO QMO TEOOEPLS HePLdec TNV €eBdopdada. Ikop O OSlvetal oTOUG
OUMMETEXOVTEG TIOU SnAwvouv pndevikn katavalwon, okop 1 oe autol¢ Tou
avadépouv eBdopadlaia katavalwon 1-4 $opég, okop 2 ywa efdopadiaia
Katavalwaon 5-8 popég, okop 3 yla 9-12 popég, 4 yia 3-18 Ppopég, Kat TEAOG, okop 5
Silvetal og autoug ou avadépouv efSopadlaio KATOVAAWON TWV TTAPOTIAVW TAVW
ano 18 popéc. Avtibeta, yia TNV Katavalwon tTwv Tpodipwv mou dev Bewpouvtal
TUTILKA. pLag Meooyelakng dtatpodng (KpE€ag Kal mpolovta Tou), oL CUHUUETEXOVTEG
BaBuoloyouvtal pe avtiotpodo tPOmo (6nAadn otnv meplmtwon auth, okop 5
Slvetal og autoug mou avadEpouv omavia fj LNSeVIKA KATavaAworn, evw To okop 0
QVTUTPOOWTEVEL AUTOUC TIOU TA KATAVAAWVOUV oxedov og nuepnota facn). MNa tnv
KOTOVAAWGON TOU KpOOoWU LoXUEL €vog OSlodopeTikog Ttpomog PBabuoldynonc.
JUYKEKPLUEVA, KaTtavalwaon 1-2 motrpla kpaolol TV nuéEpa Babuoloyeital pe 5, pe
0 BaBuoloyeital gite n UNdEVIKA KATOVAAWON ELTE N KATAVOAWGN TIAVW OO EMTA
motnpla Kpaolol tnv nuépa. TEAog, evdlapeca okop, amo 4 péxpt 1 divovtal yla
KOTOVAAWON TPLWV, TECOAPWV, TIEVTE, £EL 1 EMTA TOTNPELWV KPAOLWOU TNV NUEpPA

(fpadnua 18) (Panagiotakos et al., 2006).
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To ckop Mecoyawakig Awatpo@i)g (MedDietScore)
IT600 oVYVG KATAVOADVETE: ZogveTnTa KaTavaimong
Kavovikég pepidec ava efdopada/ommg opilovran
Oh|g dAeong AnunTprakd Tloté 1-6 7-12 13-18 19-31 >32
0 1 2 3 4 5
Tatdreg Tloté <1 1-2 3 4 >4
0 1 2 3 4 5
Ppovta TToté 14 5-8 9-15 16-21 >22
0 1 2 3 4 5
Aayovikd (opd 1| poyeipepévae) Iloté 1-6 7-12 1320 21-32 >33
0 1 2 3 4 5
‘Ocnpua Tloté <1 1-2 34 5-6 >6
0 1 2 3 4 5
Yapa ko Oalacotva Tloté <1 1-2 34 5-6 >6
0 1 2 3 4 5
Koxxivo kpéag Kot mapymya KpEATog <1 2-3 4-5 6-7 8-10 >10
5 4 3 2 1 0
TTovieptkd <3 4-5 5-6 7-8 9-10 >10
5 4 3 2 1 0
ITApn yoroktokopka (Tupi, yraovptt, yaha) <10 11-15 1620  21-28 29-30 >30
5 4 3 2 1 0
Xpron eharéradov oo payeipepa (popéc/efdopada) Iloté  Emévia <1 1-3 3-5 Kaénuepva
0 1 2 3 4 5
Alxoolovya motd (mL/mpépa,100mL=12g a1Bavoinc) <300 300 400 500 600 >7001 0
5 4 3 2 1 0

fpadnua 18. O deiktng Meooyelakng Atatpodric MedDietScore (Panagiotakos et al.,
2006).

YPnAég tipég tou MedDietScore umodnAwvouv KaAUtepn TPOOKOAANGN OTN
Meooyelakny Alatpodr], evw avtiBeta pelwpéveg TIHEC Tou MedDietScore
ouoyetilovtol LE OUCOWPEUCN TOPAYOVIWV KwwdUvou Kal auvénuévo kivéuvo
ekdnAwonc kapdlayyelakwv voonuatwyv (Chrysohoou et al., 2010; Panagiotakos et

al., 2009b; Panagiotakos et al., 2009c).

1.5.2 Meooyeiakn diatpo@n, cakxapwdnc StaBntnc kat kapdlayyetokog Kivdbuvog
H uloB£tnon evog uylelvol mpotumou Slatpodr CUCXETILETAL UE HUELWUEVO

Kivbuvo gkbnAwong cakxapwdn Stapntn (Esposito et al., 2014). InUAvVTLKOC aplOUOC

pHeAeTwV umodelkvlouv OTL n Meooyelakn Awatpodry amoteAel £€va Slatpodiko
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TPOTUTIO TIOU TMPOOTATEVEL £VavTL Tou cakxapwdn Stapntn aAAd Kot BEATIWVEL TIG
TIOPOAUETPOUG TOU METABOALOMOU TwV udatavOpakwv os aoBeveilc pe cakxopwdn
SdwaBntn (Esposito et al., 2015; Koloverou et al., 2014). Mia npocdoatn PeTO-0vAAUON
€6elée OtL n vPnAotepn MPookOAAnon otn Meooyelakn Alatpodr) CUCXETI(ETAL PE
pelwon kata 19% tou kwvduvou gpdaviong cakyopwdn StaBntn (oxeTkog kivéuvoc

0.81, 95% AE 0.73-0.90) (FTpadnua 19) (Schwingshackl et al., 2015).

RR (95 % Cl)
Subgroup/study Log (RR) se Weight (%) 1V, random
RCT
Salas-Salvado et al. (2014)25) -0-3567 0-1324 96 0-70 (0-54, 0-91) —
Subtotal RR (95 % Cl) 96 0-70 (0-54, 0-91) <&
Heterogeneity: Not applicable
Test for overall effect: Z=2-69 (P = 0-007)
Cohort
Abiemo et al. (2013)('7 0-0862 0-1578 77 109 (0-80, 1-49) =P
Brunner et al. (2008)@" —0-0619 0-1668 71 0-94 (0-68, 1-30) =
de Koning et al. (2011)(8) —-0-2877 00652 179 0-75 (0:66, 0-85) -
InterAct (2011)(22) -0-1278 0-0550 194 0-88 (079, 0-98) =
Martinez-Gonzalez et al. (2008)('9 —1-7720 0-7382 05 017 (0:04,0-72) ¢———
Mozaffarian et al. (2007)(29) —0-4308 0-1442 87 0-65 (0-49, 0-86) ==
Rossi et al. (2013)(23) -0-1278 00615 184 0-88 (0-78, 0-99) -
Tobias et al. (2012)24 —0-2744 01206 108 076 (0-60, 0-96) =
Subtotal RR (95 % Cl) 90-4 0-83 (074, 0:92) ¢
Heterogeneity: 12 = 0-01; 2= 15-98, df = 7 (P = 0:03); 2= 56%
Test for overall effect: Z= 3-45 (P = 0-0006)
Total RR (95 % Cl) 100-0 0.81 (0:73, 0-90) ¢
Heterogeneity: 2= 0-01; 2= 17-66, df = 8 (P = 0-02); I2=55% — . p —
Test fo?overzll effect: Z=/3~94 (P< O~0001() ; 01 02 05 1 2 5 10
Test for subgroup differences: 2= 1-32, df = 1 (P=0-25); 2= 24-3% F‘educede:“(% ;”gﬁased risk
o

fpadpnua 19. Meooyelakn Alatpodr kKot Kivbuvog ekdnAwoncg cakxapwdn Stafntn
(Schwingshackl et al., 2015).

NAnBwpa &edopévwy emiong umodelkvOouV OTL N TPOOKOAANGCN Ot £va
Slotpodko TPOTUTIO TOPOpoLlo He tn Meooyeslakn Alatpodr dpa TTPOOTATEUTIKA
EVOVTL TWV KAPSLOYYELOKWY TIAPOYOVIWY KWWOUVOU KOl TWV KopSLOYYELOKWVY
oupBavtwyv (Gay et al., 2016; Harriss et al., 2007; Kastorini et al., 2011; Nordmann et
al.,, 2011). H peAétn Women’s Health Study Stepelvnoe t ocuox£tion PeTall TOU
kapdlayyetakol KvdUvou kat tn¢ utoBgtnong tng dtattag DASH (Dietary Approaches
to Stop Hypertension), dnAadn twv Statpodikwv odnylwv ywa tn dlaxeiplon TG
UTEPTOONG TIoU TiepAapBavouv  ouxvrl KatavaAwon ¢pouTwy, AdXaVIKWVY,
SNUNTPLOKWVY OALKAC AAECNC, OOTIPLWY, NUL-OTTOBOUTUPWHEVWY YAAAKTOKOULIKWY Kall
apaLr Katavalwaon KOKKLVOU KpEaTtog Kal vatpiou. Ot yuvaikeg mou Bpilokovtav ota
60 avwtepa mepmTNUOpla UloBEtnong tng Oilattag DASH eixav pelwpévo
KapSlayyelako Kivouvo katd 12—23% og oUyKpLon UE TIC YUVAIKEC oTta SUO KATWTEPA
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TLEUTTTNUOPLA (Pireng=0.04) (Fitzgerald et al., 2012). H peAétn Northern Manhattan
Study, pe 2,568 cuppetéxovieg, €6elée pe Baon to Seiktn MeDi mou mep\appavel
EPWTNOELC Yyl TO PBOOWKA XOPAKINPLOTIKA TG Meooyslakne Awatpodng OtL o
peyaAutepog PBabuodg mpookOAAnong otn Meooyelaky Alatpodr] HELWVEL TOV
KopSlayyelakd Kivbuvo Kal ouvteAel Kuplwg o peiwon tTwv ofEwv eudpaypatwyv
Tou puokapdiovu oA OxL TwV ayyelakwv eykedalikwv enetcodiwv (Gardener et al.,
2011). To eAANVIKO TUAMA TtTNC UEAETNG Prospective Investigation of Cancer (EPIC,
n=13.609 vyl atopa, Stapkela mapakoAouBOnong 4.9 €tn) xpnolpomolwvTag Eva
Selktn mou amotipolos evvéa opadeg Tpodipwy €6el€e OTL 0 peyaUTtepog Babuoc
POoKOAANoNC otn Meooyelakr Alatpodrn cuoxeTileTal Pe Helwon Katd 25% TG
Bvnowotntag and kapdlayyelokr voco. Mallota, umoAoyiobnke OtL yia avénon
6V0 Babuwv otnv KAlpaka ektipnong tng Meooyelakng Atatpodrc, o StopBwpévoc
K yla ekdnAwon kapdlayyelakng vooou ntav 0.80 (95%AE 0.62-1.02) (Trichopoulou
et al., 2003). H o mpoodatn eAAnVIK emidnuoloyikn HeAETN mou Slepelivnoe To
poAo tn¢ Meooyelakng Awotpodng Atav n peAétn ATTIKH, n omoia €6eie otL n
Meooyelakn Alatpodr) cuoxetiletal pe peiwon tou kapdlayystakol kwvduvou. Mo
OUYKEKPLUEVD, UToOAoyioBnke OtTL ylwa kaBs avénon katd pia povada Tou
MedDietScore o kivbuvog ek6nAwong kapSlayyelakng vooou pelwvotayv Kata 4% (2K
0.96, 95%AE 0.93-1.00), aveéaptnta anod Stadopoug dnuoypadtlkolc, KOWVWVLKOUG
KOl KAWVIKOUC Tapdyovteg KivdUvou. O MPOOTATEUTIKOC POAOC TG MECOYELOKNC
Awatpodng avadeixBnke kot oe OSladopeg UMOOUASEC TNG HEAETNG OMWG Ol
KOTVLOTEC N oL taxUoapkol a.oBeveig (Panagiotakos et al., 2015b).

H Meooyelakn Alatpodr) €xel diepeuvnBetl kal og mapeuPatikeg peAétes. H
peAétn PREDIMED ntav pia pelétn mapépBaong, otnv omoia 7447 dtopa nALKiOC
55-80 etwv pe vPnAo kapdlayyelakod kKivbuvo aldd oxL ekSNAwHEVN KapdLayyELaK)
vooo tuxalomolndnkav oe tpia Stadopetikd mpotuna Satpodnc: o) Meooyelakn
Awatpodn eumAOUTIOUEVN He £€tpa-TtapBévo elaltolado, B) Meooyelokn Alatpodn
EUMAOUTIOMEVN UE ENpoUC Kaproug Kal y) Statpodr) eEAEyxou pe cUOTOON VLA LELWON
™G MpooAnPng Allmoug. H peA€tn SLOKOTNKE VWwPITEPO OO TOV TPOYPAULOTIOUO
TOU TPWTOKOAAOU TtNn¢ (SLdpkela mapakolovBnaong 4,8 £tn), eneldn pia evdlapeon
avaluon £8el€e ONUOVTIK UEWON TWV KOPSLOYYELOKWY CUUBAVIWY OTIC OUASEC

mou €Aafav tn Meooyelakn Alatpodry oe oUyKplon He TV opada eAéyyxou. Mo
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OUVKEKPLUEVQ, 0 SlopBwpevog 2K ntav 0,70 (95%AE 0,54-0,92) kat 0,72 (95%AE 0,54-
0,96) yLo TIG OHASEC TNC EUMAOUTIOUEVNC HE EETpa-TiapOEvo eAaloAado MeooyelaKAG
Alatpodnc Kol TNG EUMAOUTIOMEVNG HE EnpolC Kaproug Meaooyelokng Alatpodng,
avtiotol o, o cUykpLon He TNV opada eAéyxou (Estruch et al., 2013). Emopévwg, n
napeuBaocn pe Meooyelaky Awatpodry oe éva MANBuopO atoOpwv HE uPNAo
KapSlayyelako kivbuvo cUPBAMAEL oTnV TipwToyevh MPoAnn Twv KopSlayyeLoKwy
oupBavtwyv. Mia mpoéodatn avaluon, n omoia CUUTEPLEAABE TO AMOTEAEGUATA TNC
peAétng PREDIMED poll pe Ta OMOTEALCHOTO TNG TOPEMPBATIKAG HEAETNC
Sdeutepoyevol mpoAnyPnc Lyon Diet Heart study, €6elfe OtL pio mopéppaocn pe
Meooyelakry Alatpodry] Hewwvel Kkatd 38% Ttov Kivbuvo vyla  ekdnAlwon

kapdiayyeltakwyv cuppaviwy (Fpadnua 20) (Martinez-Gonzalez et al., 2014).

%

Study RR (95% CI) Weight
De Lorgeril, 1999 [12] . 0.51(0.35, 0.74) 20.41
Estruch, 2013 [13**] — | 0.71 (0.56, 0.90) 70.59

Overall (I-squared = 54.5%, p = 0.138) 0.64 (0.53, 0.79) 100.00

T T T T T T
033 05 075 1 133 2 3

Reduced risk Increased risk

frpapnua 20. Meléteg mapépPaong pe T Meooyelokn Awatpodry wg HECO

mPOANYNG EvavtL Tng Kapdlayyelakng vooou (Martinez-Gonzalez et al., 2014).

Ermopévwe, umapyet mAnBwpa Sedopévwy mou UTTOSEIKVUEL TNV MPOOTATEUTIKN
enidpaon g Meooyelakng Alatpodnc Evavit tne ekdnAwong cakxopwdn dapntn
Kol kKapdlayyelakng vooou. Qotooco, dedopéva ylia to poAo TG MECOYELAKNC
Awatpodng os opadeg uPnAol Kvduvou, oMW Ta Atopa He podlafntn, Sev eival

SlaBéoua.
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2. 2KOMNoz

JKOTOC tTNC rapoloag Metamtuytakig Atatplpnc ntav n Stepevvnon tg mbavng
TIPOOTATEUTIKAG EMISPAONG TNG UECOYELAKNG Slatpodnc o Atopo He Statapoaxn
YAUKOING vnoteiag €vavtl tou Kwduvou ekdnAwonc ocokxapwdn Stafntn kot
KapSlayyeLakng vooou.

ErunpooBeta, Seutepelwv OKOMOg tnN¢ Metamtuxlakng Awatplfric Atav n
EKTLUNON TNG CUOXETLONG TWV AVOPWITOUETPLKWY TIOPAUETPWY UE TA KOpSLayyELOKA

oupBAvTa 0TO YEVIKO EAANVIKO TANBUGCUO.
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3. MEOOAOAOTIA
3.1 IXebLaOMOC TNG LEAETNG

H peAétn «ATTIKH» elvol pla mpoomtik MEAETN mapathpnong pe Sekoetn
neplodo mapakoAovOnong (Panagiotakos et al., 2015b).

3.2 To deiypa tnG HEAETNG

To delypa mou xpnolpomotndnke yla to okomo tng mapovoag METAMTUXLAKAG
AlatpBnc ival Ta atopa mou svtaxdnkav otn peAétn ATTIKH kot cuppeteixav oto
Oekaetr) emavéleyxo. H pelétn ATTIKH eivat n mpwtn erudnuloAoylky HEAETN
Kataypadng Tou EMUTOAACHOU TWV TApayovIiwv Koapdlayyslakol KvdUvou oTov
eAMANVIKO TMANBuouo Kkal mpaypoatornow)Bnke and tnv A’ Kapdloloyikr) KAk tng
latplkng XxoAng tou Mavemotnuiovu ABnvwv. H apxtkn ¢acn tng oculhoyng Kot
afloAdynong tou delypatog éAafe xwpo katd ta €tn 2001-2002 (Pitsavos et al.,
2003), evw n dekaetng mapakoAouBbnon oAokAnpwOnke to 2012 (Panagiotakos et al.,
2015b).

H apxikr) cuAhoyr) tou Seiypatog tng peAétng ATTIKH mpaypatonolOnke oto
VOUO ATTIKNG (78% QOTIKEC KOl 22% QYPOTLKEG TTEPLOXEC) Ta €T 2001-2002, pe oTOXO
™V Kataypadr] TG KATAVOUNG TWV Tapayoviwv KapdloyyelakoU KivdUvou o€
Selypa evAlkwv avdpwv Kal yuvalkwy, tn SLepelivnon TwV CUCXETIOEWY QUTWV TWV
TIOPOYOVIWV HE KOLVWVLKO-OLKOVOULKEG, SLATPOPLKEG Kal PUXOAOYLKEG TTAPAUETPOUC,
KOOwG Kal PE XAPAKTNPLOTIKA TOU TPOmou {wNg, Kal n aéloAdyncon TnG MPOoyVWOTLKNAC
TOUC LKAVOTNTAG 000V adopd TNV EMIMTWON TNC KApSlayyelakng vooou pe Baon
TEPLOSIKEG eTavaéloAOYNOELG TNC KATAOTAONG Lysiag Tou Seilypoatog £netta anod 5
kot 10 €tn.

H SewypatoAnyia Atav tuxaia Kot SLocTPWHATOTOMUEVN ava TTOAn (p1e Baon tov
TANBUOUO TwV AWy Katl Kowvotntwyv tne Yepvopapxiog ATTKAC, KaBwg miong Kot
TWV VOUOPXLWV AVATOALKNG Kal AUTIKAG ATTIKAC), NAKLOKN Katnyopla kat ¢uAo. Me
Baon tnv mAnBuoulaKky oTpwpatomnoinon tng EOVIKAC ITATIOTIKAG YMnpeolag g

EMadog (E.Z.Y.E.) dnuloupynBnkav «xapteg» ava MepLoxn MEAETNG, £T0L WOTE va
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npoodlopiletal emakplBwe o MANBUOUOG-0TOX0G. H mMAnBuouLlaKk KATAVOWN Twv
gupUTEPWV TEPLOXWV TNG ATTIKHZ oto TeAKo delypa tng LEAETNG NTAV N €ENG:

e Anpoc ABnvaiwv (20%),

e Anjpoc Nelpawg (8%),

e EupUtepn nepldpépela mpwtevovoag (41%),

e «Ymolouto» ATTIKHZ (29%),

e Nnool Zapwvikou (2%).

Jto Oelypa ouumepAndOnKav ATOUO OOTIKWY, NHULOOTIKWY KOl QyPOTIKWV
neploxwv. Eival onpavtiko va tovioBel otL otnv Attikn dafiel mepimou to 40% tou
mAnBuopou tng EAAGSaC, omote, Aapfdavoviag umoyn TNV AVIUTPOCWITEUCN OTO
Selypa NUIOOTIKWYV KOL OyPOTIKWVY TIEPLOXWV, TO OTIOTEAECHOTO KOL ETMOYOUEVA
oupnepaopata and tn peAétn Suvavtol va Bewpnbolv yevikelolua ylia OAn tnv
nrelpwtiky EAAada. Emumpoobeta, to Selypa TNG HEAETNC NTAV AVIUTPOCWITEUTIKO,
adol mapatnpnOnkov EAACCOVEG HOVO, N OTATIOTIKA ONUOVTIKEC SLadOopES, WG
TMPOG TNV Katavopur tou ¢UAoU Kal TNG NALKIOC avapeca oto Selypa Kol oTov
eANANVLKO TTANBUGUO.

Kpttrpla évtaéng otn peAétn Atav n Stafiwon Tou atOpou oTo VOO ATTIKAG Kal
N NALKIia Tou, TIou €MpeTe va eival TouAdayxlotov 18 etwv. Ta KPLTHPLA OMOKAELGHOU
amo TN UEAETN NTAV TO ATOULKO LOTOPLKO KOPSLAYYELOKNAG VOOOU 1 GAAWV XpOVIWV
voonUAatwy. Ol CUUUETEXOVTEC ETIPETE ETIONG VA NV £Xouv poodatn ofela vooo,
OMWC KOoWwO KpuoAoynua, ofela Aolpwén TOU avamveuoTtikol, oSoVTLATPLKA
mpoBARHaTa TOU TIPOKAAOUV ¢Aeypovh, KabBwg Kal vo HNV €XOUV UTIOOTEL
ormoladnmote peilova XELPOUPYLKN eMEUBOON 1 EAAcOOvVA XELPOUPYLKN Tpaén pia
eBSopada mpLv TNV £vapén TG HEALTNG.

Me Bdon ta mapamavw KpLtnpla Kal pe Baon ta otolxeia tng amoypadng tou
2001 yia tnv avaioyio avépwv Kol yuvakwy otov EAANVIKO TTANBUouO, KaBwg Kat To
TTOOOOTO CUMHETOXNAG ava NALKLOKN opada, epwtnbnkav pe tuxaia SsypatoAnyia
yla TN CUMMETOXN TOUC apXlkd 4056 atopa. Amo autd ta atopa, 3042 d€xtnkav va
OUMMETAOXOUV (75% TTOCOO0TO CUMMETOXNG). Ao Toug 3042 CUMUETEXOVTEG, ol 1514
(49,8%) Atav avépeg pe nAKLaKO eVpog 18-87 £tn, evw 1528 (50,2%) ATav YUVOIKEC
HE NALKLOKO gVpog 18-89 £1n.
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JTn OUVEXELD Tpaypatomoldnkav dUo emavalloAoOyNoEeLl TWV CUUETEXOVIWV
NG HEALTNG. H TtpwTn €ylve peta amnod 5 €tn, to 2006, og 2101 atopa (70% moocooto
OUMMETOXNG) Kal Kataypadnke n ekdNAwon Kapdlayyelakng vooou oo TO LATPLKO
TIPOOWTILKO TNG MeAETNG. Kata ta £€tn 2011-12 nmpaypotorow)Bnke o 10-£Tn¢
enaveAleyxog (dlapeocog xpovog mapakoAolBnong 8,4 £tn). Ito 10-etr) enavéAeyyxo
ouppeteiyav 2583 amd toug 3042 £0sAoviéc NG HeEAETNC (85% moocooto
OUMMETOXNG). AT ta 459 dtopa Tou Xabnkav otov emavéleyxo tng dekaetiag, ot
224 &ev Bpednkav e€attiog AavOaoHEVWY 1] AKUPWVY OTOLYXELWV ETILKOLVWVLOG, EVW OL
235 apvnOnkav TN CUMKETOXN TOUG. Agv UTTHPXE onUavTikn Stadopd otnv nALkia Kat
otnv avaloyia Twv pUAWV HETAEU OCWV CUUUETELXAV KAl OOCWV 8EV CUMUETEIXAV
OTOUG EMAVEAEYXOUG.

H kAwikn aflohoynon tng ekdNAwonc KapSlayyelakng vooou Katd to SekaEetn
enaveéAleyxo €ywve oe 2020 CUUUETEXOVTEG QMO TO LATPLKO TIPOCWIILKO, OL omolol

armoteAoUV To TEALKO Selypa Tng mopouoac EPyOoiac.

3.3 BionOwkn

‘OAot ot cuppetexovteg adol evnUepwONKOV AEMTOUEPWC VLA TOUG OKOTIOUC TNG
HeAETNG, KaBwg kot yio Stadlkaoia Twv UETPHOEWV OTIC omoleg Ba cuppeTeixay,
uméypadav cupdwvnTiKO cuykataBsong. H peAETn eixe emuTAéov TNV €yKPLON TNC
Eriotnuovikng Emttpornnc tng A" Kapdloloyiknc KAVIkng kot tng latpikng 2XoAng tou
Mavemotnuiou ABnvwv, evw tnpndnkav ol mpolmoBéoelg tng Slaknpuéng tou

EAaivkt (WMA, 2000).

3.4 MEeTPNOLHA XOPOKTNPLOTLKA

Ol OUVEVTEUSELG PE TOUG CUMUETEXOVIEG TIPAYHATONOLONKOV OTOUG XWPOUG
gpyaociog n Slapovg TOug amod TO KOTAAANAQ EKMOLOEUHEVO  ETLOTNOVIKO
TIPOOWTILKO TNG HEAETNC (LaTtpol, voonAeuTEg, Slattohoyol). H cuvévteuén BaoioBnke
0f £YKUPO EPWTNUATOAOYLA TOU €MAEXONKav yla vo  QmoTIHAooUV  Ta
XOPOKTNPLOTIKA TWV ATOUWV.

H apxiknp afloAoynon twv atopwv meplAdpfave tnv Kataypodr] KOWWVIKO-

Snuoypadkwv xapaktnplotikwy (puAo, nAikia, £tn omoudwv), ATOULKOU LOTOPLKOU
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0pPTNPLOKNG UTEPTAONG, cakxapwdoug dtafnAtn Kot UTEPAUTLOALULOG, OLKOYEVELOKOU
LOTOPLKOU KapdLlayyeLlakng vooou, Statpodikwv cuvnBelwy, cuvnBelwv Tpomou {wng
(kamviopa, owpatiky SpaoctnELoTNTA) Kol aVOPWITOUETPLKWY XOPOKTNPLOTIKWY
(Bapog, uYog, meplpépeta peong/loxiwv), kabweg kat APn alpatog yla Tov mTocoTIKO
TPoodLoplopd Bactkwy Bloxnuikwyv mapapétpwy (C-avidpwoa mpwteivn, YAukoln,

XOANOTEPOAN K.A.TL.).

3.4.1 A&oAdynon Kowvwviko-6nUoypa@IKwy XapoKTNPLOTIKWY

To ¢UAO TwWV OTOHWV Kataypddnke amd Toug epeuvntec mediou oTo
EPWTNUOTOAOYLO TIOU CUMIMARPwWVAV oL €BEAOVTEG, eV KataypAdnKke Kol N akplBng
NUEPOUNVia YEVWNONG TOUG, OO TNV orola UTIOAoYLoTNKE n TpExouoa NALKio Twv
gBeloviwy. Ta Atopa epwtnOnKavV amo Toug EPEVVNTEC yLa Ta £€Tn omoudwv Toug (6
yla to SnUOTIKO, 3 yla TO yupvaolo, 3 yla To AUKELO, 2-4 yla TNV avwTePn Kot
avwtatn PBabuida ekmaibevong, 1-2 ywa petamtuylakn s€eldikevon kat 3 yla

ekmovnon S18aktopiknc dtatppnc).

3.4.2 KAwikn AéloAoynon

H aptnplakn mieon petpnBnke oto TEAOC TNG PUOLKNAG e€€toong HE TOV
e€etalopevo oe kablotr B€on yla touAayxiotov 30 Aemta. H pétpnon ywotav omno
KapSLoAoyo, tpelg dopeg oto Sekl xEpL (To omolo £mpeme va sival xaAapo Kal KoAd
urtootnpwOpevo oe Ttpaméll) oe ywvio 45° amd TOV KOpUO HE TN XPHon
oduypopavopétpou ELKA, tng yeppoavikng stawpeiag Von Schlieben Co. Av yua
KATmolo AOyo n HETPNON YyWOTAV OTO AAAO XEPL, OUTO ONUELWVOTAV OTNV KAPTO-
EPWTNUATOAOYLO TOU atopou. Emiong, onuewwvotayv tuxov dtadopa otnv Pnidadpnon
TOU 0pUYHOU OTIC KEPKLOLKEG apTNPLEG, OMOTE 0’ AUTAV TNV MEPIMTWON N APTNPLAKA
Tileon METPLOTAV Kal ota SUo avw akpa. O xpovog mou pecolafolos PeTall Twv
UETPAOEWV ATOV aKPBWE 000¢ amalteito yla tnv kataypadn tng mPonyoUHEVNC
UETPNONG Kal To MANPEG Eedovokwpa TG epLxelpidag. To eminedo tNG GUOTOALKNAC
opTNPLOKAC Tiieong kaBopllotav amod Tov MPWTO AXO KOANG OKOUGCTIKIC TIOLOTNTOG,
evw N SLaoToALKn Tiieon amo tnv TANPN e€adavion Twv enavalapPavopevwy XYWV
(daon V). ANayég otnv €vtaon Twv NXwv dev afloloyndnkav. Ta dtopa pe pEoa

enineda aptnELOKNG TLECEWC (oa 1 peyaAutepa twv 140/90 mmHg, kabwg Kal Ta
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atopa mou eAapfavov avilOmePTOoIK) GAPUOKEUTIKA Ooywyrn Koataypadnkov wc
UTIEPTOOLKOL.

Ma v afloAdynon Twv BLOXNUKWY TTOPAUETPWY CUANEXONKE Selypa mpwivou
alpotog HeTa ano 12-wpn vnoteia. Xtov 0po, adol dlaxwplotnke pe dpuyokEvTpnon,
npoodlopiocOnkav ta emimeda TNG OAKNCG XOANOTEPOANC, He eviupikn HEBodO
xpwpuatoypadioc oe avtopato avaAut Technicon RA-1000 (Dade Behring,
Marburg, Germany). Q¢ untepAutiSaipia opioBnkav ta eninmeda oAlkAG XOANoTEPOANC
vnoteiag >200 mg/dl N n AqPn vmoAutdatpuikwy poappakwy. Ta enimeda yAukolng
vnoTelag otov 0po UetpnOnkav pe tov avalutry Beckman Glucose Analyzer
(Beckman Instruments, Fullerton, CA, USA). Entineda cakyxdpou vnoteiog >125 mg/dl
N xpnon avtdlafnTikAg —dLaLtnTKAS i POPUAKEUTIKNG- aywyng Xpnotpomnotnénkav
WG KpLnpla yla tov cokxapwdn dtafntn tomou 2. Ta enineda tng C-avidpwoac

npwrteivng mpoodlopiocOnkav pe veperopetpia.

3.4.3 AvOpwroueTpIKd OTOLXE(

To UYPoG¢ TwWV ATOPWV HETPRONKE Hwt $Opd, OTPOYYUAOTIOLNUEVO OTO
TIANGLECTEPO ULOO TOU EKATOOTOU TOU UETPOU. Katd tnv HETPNON TOU QVOOTAHUOTOG,
Ta atopa Sev Edepav umodnparta, ixav TNV MAATN (OLA KoL OKOU UTTILOUEVN OE HETPO
Tou Toixou kot kowtalov oe eubeslar ypappun. To BAPOC TWV OTOHWV -XWPLG
unodnuarta, pe eAadpa evéuon- petpndnke pwa dopad, pe papdo s€ioopponnong. H
Tuyapla pubullotav Kal eAeyxotav mMpLv Kal UETA amo kabe {uyilon. Ol PETPNOELS
oTpoyyulomolOnkav otnv MANCLECTEPN EKOTOVIASA YPOUUAPLWY. ITN CUVEXELA, O
Asiktng Malog wpatog umtoAoyilotnke w¢ to TnAiko tou Bapoug (og XIALOypOpa)
TPOG TO TETPAYWVO Tou UYPoug (og pETpa). ZUUPWVA UE TIC LOXUOUOEG 0dnyieg, wg
naxvoapkio opioBnke Seiktne paloc owpatoc >29,9 Kg/m? evdd we umépPapo
Seiktne pdloc owpatoc 25,0-29,9 Kg/m? (WHO, 2000). MetphBnke emionc n
TeplpeTpoC péong (oto péoo petadd tng 12" mAeupdg kat tng Aayoviag akpolodiag)
KOl LoXlwv o€ ekatootd. MePIUETPOG HEONC OTIG YUVAIKEC >85Cm KOl OTOUG AVOPEC

>92cm npoodLopLle TNV apouacia KEVTPLKOU-TUTIOU Ttaxuoapkiag.

3.4.4 A&oAdynon tpomnou {wnc
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Ta atopa epwtnOnkav av Kamvilav Tn CUYKEKPLUEVN Xpovikn Tiepiodo. Oool
amavtnoav oxL, epwtndnkav av dLEkoPav To KATVIOUA Tov TeAeutaio xpovo. Oool
QIAVTNOAV APVNTIKA Kataypadnkov wc pn Kamviotég. Oool anmavtnoav Katadatika,
pWTNONKOV OTN CUVEXELD TTOOA Tolydpa KATVL{OV KATA HECO OpO NUEPNOLWG, OO
XPOVLa KATIVIOOV KoL av £Xouv SLaKOYEL TTOTE TO KATVIOHA. KamvioTtég oplaoBnkav ta
atopa Tou KAmvilav TOUAAXLOTOV €val TOlyOpo ava nUEPO TOV TEAEUTOLO XPOVO,
KoOwg kal ta atopo mou SiEkoPav TO KATMVIOHA TO TeAeutaio €toc. Mo tnv
afloAdynon tou emMESOU CWHOTLKAG SpaotnplotnTag Xpnotpomnotnonke to Slebvec
EPWTNUOTOAOYIO owpatikng Spaoctnplotntag International Physical  Activity

Questionnaire (Papathanasiou et al., 2009).

3.4.5 A&oAdynon Statpopikwy ouvndsiwv

H afloAoynon twv dlatpodilkwv cuvnBelwv otnv apxLkn acn Tng LEAETNG EyLve
LE TO €YKUPO NUL-TIOOOTIKO EpwtnuoatoAdylo Iuyvotntag Katavalwong Tpodipwv
TIou mapaxwpenonke amod tnv latpiki XxoArl ABnNVWV Kol CUYKEKPLUEVO QMO TNV
eMNVIk opada tnc ueAétng EPIC (Katsouyanni et al.,, 1997). Auto Tto
EPWTNUOTOAOYIO TepA\AUPAVEL EPWTNAOELC TIOU adopoUV TNV KATAVAAWGCN TNG
TIAELOVOTNTOG TWV TPODIUWY TTOU KOTOVAAWVOVTAL OTN XWPA O OAEG TLG ETOXEG TOU
XPOVOU.

ZntnOnke amd OAOUC TOUC CUMUETEXOVTEC va avadEPouv Tn HEON NUEPROLA N
eBSopadiaia mpooAnPn dtadopwv Tpodipwy MOU KATavaAwvay oTtnv SLAPKELA TWV
tedevtaiwv dwdeka pnvwy, KoBwg Kot to pEyeBog tng Hepldag autwv (ULkpn,
peoalo Kal PeYaAn, o€ cUYKPLON HE OUTAC TOu goTiatopiov). Katomy, n ouxvotnta
KatavaAwong Kabe Tpodilou TTOCOTIKOTOLONKE KATA MPOCEyyLon, anodldopevn os
dopEg ava pnva. Etol, n nUepRoLO KOTOVAAWGON TTOANAAQGLACTNKE ML TPLAVTA Kall
n eBdopadlaio emi téooepa, evw HUNOEVIK TR amodobnke oe TPOdLUA TIOU
KoTavaAwvovtayv omavia r] ouSEmoTe. H KatavaAwon oaAKOOA LETPHBONKE e TtoTrpLa
Tou Kpaowu (100 ml) kot mocotkomow)Bnke avaloyws tng mpocAnPng atbavoing
(ypoppaplo ava moto). Eva mothipl Tou KpaoloU LooSUVAUOUOE HE CUYKEVIPWON
albavoAng 12%. Ta otoweia mou kataypadnkav cupunepllappfavouv 156 ¢aynta
KOLL TTOTA TIOU TIEPLEXOVTAV OTO EPWTNHUATOAOYLO Kal cuvnBileTal vo KatavaAwvovtal

otnv EAAAda, oplopéva amod ta omoia ival ta akoAouBa: Pwul (AeUKO 1 OAKNC
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AaAeonc), dSnuntplaka, pulL, mMATATeG, (UHAPLKA HaYELPEUEVA Pe SLAdPOPOUC TPOTIOUC
(ue KW@, pe oOAToa vriopdtac N AGAAeC oaAtoesg), ¢pouta (pmavava, HAAO,
TLOPTOKAAL, axAAddL, KapmoUlL, TEMOVL, pavtapivia, ppaouAeg, ocuKa, avavag, dpolta
armoénpapéva N Kopmoota Kot GAAa), Aoxavikd wud (vtopdta, ayyoupt, KopoTta,
MO POUAL Kol AAAQ) 1] payelpepéva (KoAokuBakia, aykvapa, mpaclvo XOpTa, OTavakl
Kot aAAa), Siadopa €idn ocaldata¢ (tapapocaldra, pwolkn, HeAT{avooaldTa,
XWPLATIKN Kal AAAeg), oompla (poakég, peBibia, daocoAla kat AAAa), HUPWEIKA,
VOAQKTOKOUIKA (yOAQ, ylaoUpTL, Tupl, KPEUEC) HE KATNYOPLOTOINON WC TMPOC TN
TIEPLEKTLKOTNTA O€ ALTIOG, KPEATIKA (KOTOMOUAO, Xolpvo, Bodvo, apvi, kedptedakia,
oOUBAAKLO, OUKWTL Kal aAAa), Yapla, ofya, Sdadopa £ibn mtwv (Ttupomita,
OTIOVOLKOTILTO, KPEOTOTIT Kot AAAQ), YAUKQ (KELK, UITLOKOTO, OOKOAATEG, TAYWTA,
vVAukiopoata, pmoakAaBac, kavtaidt, yalaktopumoupeko, XoABaAg, pafavi kat aAla),
Sladopa Almn (Stadopot tumot Aadlol, Boutupo, papyapivn), adePpiuota (Kadeg,
ToAL, XOUOMUAAL ovauKTIKA) Kot aAkooAouxa mota (umupa, ouioki, Botka/tlv,
Kovlak/ pmpavtty, oulo Kal aAAa motd). Ocov adopd ta pun aAkooAoUxo TIOTA Kol
podNUOTA, UTIHPXAV EPWTNOEL OXETIKA UE TNV Katavalwon Stadopwv eldwv Kadé
Kot toaywol. OAa ta i6n kadé (otyplaiog, «eAANVIKOC», dIATpou 1 Kamoutoivo)
npooappootnkav o Ooyko 150 ml kot ouykévipwon kadeivng 27,5%. Emiong,
Kataypadnke n Kotovalwon kKadé xwpic Kadeivn («viekadeivé»), avauKTIKWV
TIoU Tepleiyav Kadeivn Kot N KatavaAwon podiUOTOC COKOAATAC.

To Meooyelako Slatpodlkd mMpotumo opioBnke cUpPwva He TN Slatpodikn
mupapida mou €xel mpotabel and to Avwtato Emotnpoviko TupBouUAtlo Yyeiag tou
Yrnoupyeiou VYyelag kot Mpovoiag (SSHC, 1999). ¥tn PBdon tng mupaupidag
TomoBeToUVTAL T CUXVA KATAVOALOKOPEVA TPODLUO KoL 0TV Kopudn Ta TpodLua
TIOU KATaVOAWvVovVTOL omavia. Baoikr) mnyn Almou¢ og autd to mpoTumo eival To
ehatohado (lowg kot avw tou 40% tTNC OALKNG EVEPYELOKNG TIPOCSANYNG TIPOEPXETAL
ano To Alog, evw elval XopaktnELoTKn Kat n uPnAn avaloyio HLOVOOKOPESTWV
TPOG KOPEOUEVA Almn). XapaKTnploTkO, €MiONG, OTOLXELO TOU HEOCOYELAKOU
TPOTUTIOU €lval Kal N HETPLA KOTOVAAWON oilvou (1-2 kpoaoomotnpa NUEPNOLWC,
ouvodeuTIKA ouvABw¢ Twv yeupdtwv). EmutAéov, mMapd TO yeyovog OTL N
KOTOVAAWON YAAQKTOG £lval TIEPLOPLOUEVN, N KATAvVAAwon Tuplol (Kupilwg dEtag)

KOlL YLOOUPTLOU £ival oXeTkA VP NAEC. MNa TNV amotipnon tou Baduol TPookOAANGNC
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otn Meooyelakn Alatpodr umtoAoyiotnke o Statpodikoc deiktng MedDietScore yia
KaOe ocuppetéxovra. Mo ouykekpluéva, pe Baon tnv mupapida tng Meooyelaknc
Awatpodng ektiundnke n katavalwon 11 opdadwv tpodpipwy (Ue yvwpova OtTL oL
TPodEC TNG 6Lag opadag €xouv MOPOUOLO ETIMES HOKPOBPEMTIKWY KOl ELOLKWY
OUOTOTLKWY), TIPOKELPEVOU Yyla KABE ATOUO va UTIOAOYLOTEL 0 S€IKTNG QMOTiMNONG
npoonAwong otnv Meooyelokr Statpodry MedDietScore (eUpog 0-55). O Seilktng
TPOKUTITEL WG TO aBpolopa Twv emi pépoug Babuoloylwv yio TpodEC KOvTa Kot
HOKPLA oo To Meooyelako Slatpodikd MPOTUTIO KaBwe Kot yio To aAkooA. Oco
vPnAotepo T0 SlATPpoPlkd OKOp, TOOO HEYAAUTEPOC 0 Babudg MPookOoAAnong oto
Meooyelako dlatpodiko mpotumo (Panagiotakos et al., 2006).

Eival onpavtiko va tovieBel ott, av kat n pia povada avénong oto MedDietScore
mBava pEpel meploplopevn dtatpodikn mAnpodopia (m.x. avénon katd 2-4 pepideg
otnv  Katavalwon ¢povtwv efdopadlaiwg 1N 4-5 pepldwv  dnunTpLOKWV
eBéopadlaiwg k.0.k.), to MedDietScore w¢ OUVOALKO OKOp TPOCKOAANGNG OTN
Meooyelakn Alatpodr £xel ocUOXETIOOEL Ye TNV MOpousia mapayovIwy Kvduvou
(r.x. uméptaon, unepAutdawpia) (Panagiotakos et al., 2006). EmumpooBeta, n
EYKUPOTNTA TOU £Xel eAeyxBel pe BAon T CUYKEVIPWON TWV AUTOPWY 0EEWV OTOV

0po (Panagiotakos et al., 2009a).

3.4.6 Ektiunon kapdlayyetokoU KivoUvou

Kata tn Swapkela tou 10-eTOUG €MOVEAEYXOU, OL EKTMOLOEUUEVOL EPEUVNTEG
MPOOEYYloav TOUuG €0€AOVTEG Kol Tpaypatomoinoav ovaAuTik afloAoynon Twv
LOTPLKWV TOUC oToLlXElwV. Ta oTolyela TwV aATOUWVY TIou aneBiwoav KaTd Tt Stapkela
¢ SekaeTtoug mapakoAouBOnong 666nkav amd TOUC CUYYEVEIC TWV ATOMWV /Kot
BacioBnkav og miotomnotntika Bavatou. O oplopdg Tou cakyapwdn dtapfAtn Kal Twv
KopSlayyelakwy cupBavtwy €ywve pe Bacn pe ta Kpttipta tou ICD-10 [rm.y. ywa to
o0&V otedaviaio olvépopo, tn otnBayxn, N aA\loug tumoug wyotpiag (410-414.9,
427.2, 427.6 (120-125), emavoudtwon  oTedavVIiwWYV  aAyYEIwWV  pEOW
aoptootedpaviaiog napakapdng n Stadepuknc mapéupacnc ota otedpaviaia ayysia
(414.01), kapdlakn avemnapkela Stadopwv eldwv (400.0-404.9, 427.0-427.5, 427.9,
428.-(150.2-), ekbnAwon ayyetakoL eykepaAikou enetcodiov (430-438, 163.-)].
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3.4.7 Jtatiotikn avaiuvon

H emintwon tou ocakxopwdn SlafAtn Kol Twv KapSLoyyELAKWY CUUBAVTWY
umtoAoyiloBnke wG 0 AGYOG TwV VEWV TIEPLOTOTIKWY TIPOG TO GUVOALKO aplBpd twv
OTOUWY TIOU CUUUETELXOV OTOV EMAVEAEYXO. H KOvOvIKOTNTA TwV HETABANTWV
eAéyxOnke ypadika pe P-P plots kal wotoypappata. Ol TOCOTIKEG HETABANTEC TTOU
ATV KOWVOVLKA KOTOVEUNUEVEG TTAPOUCLAIOVTOL WG HECOC OPOC + TUTILKN OTTOKALON,
EVW Ol TIOOOTIKEG METAPANTEC TOU Oev  akOAoUBOUV  KOVOVLKH  KOTOVOWN
napouaotalovtal  wg  Swapeon TR (sVpog). OL  KATNYOPLKEG UETOPANTEC
mapouotalovtol W OXETIKEC ouxvOTNTEC. Ol CUCXETIOELG METAED TWV KOTNYOPLKWV
HETABANTWV aloAoYONKAY ME TO OTATIOTIKO £AeyX0o X2. Ol GUYKPLOELC TWV HECWV
OPWV TWV KOVOVIKA KOTOVEUNUEVWY TTOCOTIKWVY LETAPANTWY TPAYHUATOTOLNONKAV e
TO OTATLOTIKO €Agyyo Student’s t-test, adol eAéyxBnke n LOOTNTA TWV SLOKUUAVOEWY
LLE TOV €Aey)0 Tou Levene. O avtioTolyog EAEYXOC YLO TIG N KOVOVLKA KOTOVEUNUEVEC
UETAPBANTEG £YLVE LE TOV UN-TIOPAUETPLKO €Aeyxo Mann-Whitney test. H avaluon
Stakbpavong (ANOVA) xpnotuomolBnke yla tTn oUYKPLON TwV HECWV OPWV TWV
KOVOVLKA KATAVEUNUEVWVY HETABANTWY, OTAV cuyKpivovtav >3 opAdec, evw oL post-
hoc avaAloelg €ywvav pe Baon tn d10pbwaon Bonferroni. Mo T olykplon Twv pn
KOVOVLKA KOTOVEUNUEVWY PeTaBANTwY xpnotporol0nke to Kruskall-Wallis test, evw
ol post-hoc avaAuoelg €ywvav pe to Mann-Whitney test.

O oOxetlkog Kivouvog ekdnAlwong oakyapwdn dwpAtn 7 kapdlayyslakol
enewoobiov (e€aptnuévn petaBAntr) katd tn Sekoetia ekTUAONKE w¢ AOyoC
mBavotitwv (95% AE) og pOVIEAA AOYLOTIKNG TAAWvSpoOUnong, ota omola
oupnepleAndOnoav Ta apxlka emimeda  MOAOMAWV TAPAYOVIWV  KLvOUvou
(ave€aptntec petaPAnteg). Eva oUVOETO KATAANKTIKO ONUELO xpnoluomol)nke oe
HMOVTEAQ AOYLOTIKAG TOALVEPOUNONC YLl TNV TEPALTEPW eKTiUNon twv Sladopwv
ocov adopa tov Kivbuvo ekbnAwong cakyxapwdn dafAtn 1n/kal KapdLloyyeLaKnC
vOOOU OVAUECO OTOUC MPOoSLaBNTIKOUC KoL TOUG VOPUOYAUKOLLKOUG OULLUETEXOVTEC.
H mpoyvwoTikn tkavotnta Twv StadopwVv cuoTaTKwV TG Meooyelakng Alatpodng
EKTLUNONKE pe Baon to Kputiplo -2log-likelihood (600 yaunAodtepn T TOCO

KOAUTEPN N TIPOYVWOTIKI) LKAVOTNTA).
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Ma tg avaAUoELG XPNOLUOTOLNONKE TO OTATIOTIKO Tipoypappo SPSS 18 (Statistical
Package for Social Sciences, IBM Hellas SA, Greece). To eminedo OTATIOTIKAG

onuavtkotntag opiobnke w¢ a = 0.05.
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4. ANNOTEAEZMATA

4.1 Awepelvnon tng MOAVAC MPOOTATEVTIKAG ENidpaong tng
HEoOYELOKNG Olatpodri¢ o€ atopa He Slatapaxn
YAUKOING vnoteiag €vavit tou Kwduvou eudaviong
cakyopwdén dtafntn Kot kapdlayyelaknc vooou

Jta atopa Me Statapoxn YAukolng vnoteiac n evdldpeon kot uyPnAn
TPOOKOAANGCN otn Meooyelakr) Alatpodr] cuoxeTllOTav HE UEWWUEVN EMIMTWON
KopSlayyelakng vooou o€ OUYKPLOn HE TO XaunAo BabBud mpookoAAnong. H
TIPOOTATEUTIKN AUt enibpacn tTng Meooyelakng Alatpodrig MapEUEVE OKOWN KAl O
TIOAUTIOPOYOVTIKO  MOVTEAO ToU  TiepleAdpPave yvwotoug  KopSdlayyelokoug
TOPAYOVTEG KWWOUVOU, TO KATVIOUA, TO MopdwTko emimedo, Tt Puoikn
Spaotnplotnta Kat tnv mepipetpo péong (Mivakag 1). H avaAluon avédelle ta
povoakopeota Autapd of€a, Ta AaXOVIKA Kol T TARPN YOAGKTOKOUIKA WG To
OUOTOTIKA TIOU KUPlWG OUMUETEXOUV OTNV TIPOOTOTEUTIK €mibpacn TtNng
Meooyelaknc Alatpodn¢ €vavtl tng KopdLayyeELOKNG VOOOU OTOUuG 0oBevelg He
npodafntn.

Eniong, mopatnpnBnKe onUOVIIKA HELWHEVN €MUMTWon ocakyxopwdn dtapfnAtn
ota mpodlafnTika atopa pe evdlapeon kat upnAn TPOOKOAANON OTNn HECOYELOKI)
Swatpodny oe oUyKpon He TO XAUNAO PBabuo mpookOAAnong, n omola nAtav
avegaptntn and yvwotoug kapdlayyelakolg mapayovieg kwvduvou (Mivakag 1). H
avaluon aveédelfe ta dppouTa, TA TTOUAEPLKA KOL TA LLOVOOKOPEDSTO AUTapA OfEa WG
TO. OUOCTOTIKA TIOU KUPLWC OUMMETEXOUV OTNV TIPOOTATEUTIKN Emidpacn NG
Meooyelakne Alatpodrc €vavil Tou ocokxapwdn Stafntn otoug oobeveic pe
Swatapayn yAukolng vnoteiog.

A&ileL va avadepbel otL Ta atopa pe mpodiapntn kat uPnAr TPOoKOAANoN
otn Meooyelakni Alatpodn eiyav mapopola emimtwon KopSlayyeLloKnG vVOooU Kal
cokxapwdn OlaBntn HE TA VOPUOYAUKOLULKA QTOMO, YEYOVOC TIOU EMIONC
UTTOSEIKVUEL TNV TIPOOTATEVUTIKY eTidpacn tng Meooyelakng Alatpodrc o autnv

Vv opada uPnAol Kvduvou.
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Nivakag 1. Enidpaocn ¢ Meooysiakng Awatpodnc otov Kivéuvo ekdnAwong
cakyopwson SLafntn Kat KaPSLayyELAKNG VOGOU o€ atopa He dtatapayxny YAuKoIng

vnoteiag (n=343).

NpookdAAnon otn Meooyelokn Alatpodn

Xaunin Evéiaueon Yynin

IXETIKOG Kivbuvog ekdnAwong  Ouada
0.39 (0.16-0.96)  0.18 (0.04-0.84)
KapSlayyelakng vooou* avapopac

IXETIKOG Kivbuvog ekdnAwong  Ouada
0.31(0.13-0.83)  0.13 (0.03-0.63)
cokxapwdn Stafntn** avapopac

Ot TLpEg Sivovtat we 2XeTkog Kivduvocg (95% Alaotnua Epmiotoouvnc).

*AlopBwpévo we Tpoc: nAkia, GUAO, KATIVIOUA, UTIEPTOOH, UTIEPXOANOTEPOAALULQ,
pHopdwTtiko emnimedo, eninedo Ppuoikng SpaotnpLlOTNTAC KoL TIEPLUETPO HENC (cm).

** AlopBwPEVO WG TIPOG: NAKia, GUAO, KATVIOUA, UTIEPTOON, UTIEPXOANCTEPOAALULA,
pHopdwtikO eminedo, eninedo duokng dpaotnplotnTag Kal auénuévn TEPLUETPO

pnéong (yuvaikeg >80 cm, avdpeg >94 cm).
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4.2 Awtapaxn YAukoIng vnoteiag Kat  Kivduvog
ekébNAwong cokxapwdn dtaBnRtn Kat KoapdlayyeLlakng
vOoGou

O O8eKaetng emavéAeyxoC otouC 1875 CUMUETEXOVIEC, OL Omoiol KOTA ThV
gvapén tng peAEtng Oev elxav ocakyapwdn SwaPfntn, aveédelle OtL n SeKAETAC
enintwon oakyapwdn dwapAtn Ntav 12.9% kal tng KapdLayyeLoKnG VOOOU nTav
13.8%. AmO oUTOUG TOUC OUMMETEXOVTEG, 343 dtopa siyav Siatapaxn YAUKOING
vnotelag otnv évapén tg HEAETNC. Ta dtopa pe mpodiaBntn sixav peyalltepn
enintwon ocakyopwdn dapntn (25 vs. 10%, p<0.001) kat Kapdlayyelakng vooou
(17.8 vs. 12.3%, p=0.007) o€ cUyKpLON UE TO VOPUOYAUKOLULKO ATOUAL.

JTNV TOAUTIAPOYOVTIKY) avaluon, n mopoucia tou mpodiaBnitn otnv évapén
NG HEAETNC ouoXeT{OTAV LE TNV ekSGNAWON SLaBATN Kal Tou UVOETOU KOTOANKTLKOU
onuelov (ocakxapwdn Swafntn kot kKapSlayyelakng vooou), oAAd OxL HE TNV
ekdnAwon  KapSlayyelaknGg VOooUu MPEHOVWUEVA. EmumpooBeta, n  uyPnAn
TPookOAANGon otn Meooyelakn Alotpodn CUCYXETLLOTAV PE LELWUEVN EMIMTWON OAWV

KOTOANKTIKWY onUelwv (StaBntng, kapdlayyelakn vooog Kot cuvSuaopog Toug).
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ABSTRACT

Background and Aims: Prediabetes has been related with an increased risk for
developing diabetes and cardiovascular disease (CVD). The aim of the present study
was to examine the effect of Mediterranean diet on diabetes and CVD risk in
subjects with impaired fasting glucose (IFG; fasting plasma glucose 100-125 mg/dl).
Methods: During 2001-2002, 3042 men and women (>18y) without any clinical
evidence of CVD or any other chronic disease, at baseline, living in the greater
Athens area, Greece, were enrolled. In 2011-2012, the 10-year follow-up was
performed and a working sample of n=1875 participants without diabetes at
baseline was used. Adherence to the Mediterranean diet at baseline evaluation was
assessed using the MedDietScore (range 0-55). Results: Prediabetic subjects (n=343)
had significantly higher incidence of diabetes (25 vs. 10%, p<0.001) and CVD (17.8 vs.
12.3%, p=0.007) compared with subjects with normal glucose values. A significant
trend for lower diabetes and CVD incidence was observed with medium and high
adherence to Mediterranean diet compared with low adherence (p<0.001). High
adherence to Mediterranean diet (>35/55 score) was associated with lower 10-year
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incidence of diabetes and CVD. In multivariable multinomial logistic regression
models, compared with low adherence, high level of adherence to Mediterranean
diet was associated with significant risk reduction for all outcomes. Conclusion: A
high level of adherence to Mediterranean diet exerts a protective effect in relation
to diabetes and CVD incidence in subjects with prediabetes.

Key words: Mediterranean diet; prediabetes; impaired fasting glucose; diabetes;

cardiovascular disease; incidence

INTRODUCTION

The incidence of diabetes type 2 has received epidemic proportions affecting
approximately 8% of the adult population and leading to major health and economic
consequences both for diabetic individuals and global health expenditure. It has
been estimated that health spending on diabetes accounted for 10.8% of total health
expenditure worldwide in 2013, being approximately 548 billion dollars in 2013 and
estimated to exceed 627 billion dollars in 2035 ("International Diabetes Federation.
IDF DIABETES ATLAS Sixth edition 2013,"). These major consequences make primary
prevention strategies, especially the economically valued dietary interventions, very
important for the reduction of the incidence of diabetes and its complications
(Esposito et al., 2014).

Prediabetes is defined as fasting plasma glucose concentration above the
highest normal value and below the cut-off level used for the diagnosis of diabetes
type 2. Prediabetes includes both impaired fasting glucose (IFG) and impaired
glucose tolerance (IGT). IFG is defined as fasting plasma glucose concentration of
100-125 mg/dL according to the definition of American Diabetes Association (ADA)
("American Diabetes Association. Standards of medical care in diabetes-2014,"
2014). Among non-diabetic subjects, those with prediabetes have an increased risk
for developing diabetes and its macrovascular complications (Moutzouri et al.,
2011). Hence, it is important to examine in prediabetic subjects the effect of dietary
interventions as primary prevention strategies against diabetes and cardiovascular

disease (CVD).
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Mediterranean diet is a nutritional model characterized by high consumption
of olive oil, whole grain cereals, legumes, vegetables and fruits, moderate wine
consumption, moderate consumption of fish and dairy products and low
consumption of poultry, meat, highly processed foods, refined grains and sugars
(Esposito et al.,, 2015). Recently, the 10-year results of the ATTICA cohort study
revealed a positive role of a medium and high adherence to Mediterranean diet in
the primary prevention of diabetes, which was mediated by attenuation of
inflammation and increase in total antioxintant capacity (Koloverou et al., 2015).
However, the effect of the Mediterranean diet on the prevention of diabetes and
CVD has not been specifically studied in subjects with prediabetes. Thus, and under
the context of the ATTICA study (Pitsavos et al., 2003), the effect of adherence to the
Mediterranean diet on the 10-year diabetes and CVD incidence in a Greek sample of

prediabetic subjects, was evaluated.

METHODS

Baseline sampling procedure and measurements (2001-2002)

The ATTICA study is a large-scale, health and nutrition, prospective survey,
which was carried out during 2001-2002 in the province of Attica (Greece), where
Athens is the major metropolis (Pitsavos et al., 2003). Of the initially invited 4056
individuals and after excluding those with CVD (n=117) or those having chronic viral
infections (n=107), 3042 finally agreed to participate (75% participation rate); 1514
of the participants were men (aged 46+13 y; range 18-87 y) and 1528 were women
(aged 45%13 y; range: 18-89 y). Trained personnel (i.e., cardiologists, general
practitioners, dietitians and nurses) interviewed the participants, using a standard
guestionnaire. Baseline assessment included information about socio-demographic
characteristics (age, sex, years of school), history of hypertension,
hypercholesterolemia and diabetes, family history of CVD, dietary habits, smoking
status and physical activity. Smokers were defined as those who were smoking at
least one cigarette per day during the past year or had recently stopped smoking
(during a year); the rest of the participants were defined as non-smokers. Nutritional

habits were evaluated with a validated semi-quantitative food-frequency
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guestionnaire, the EPIC-Greek questionnaire, which was kindly provided by the Unit
of Nutrition of Athens Medical School (Katsouyanni et al.,, 1997). Adherence to
Mediterranean diet was evaluated using the MedDietScore (range 0-55, higher
values greater adherence) (Panagiotakos et al., 2006). The tertiles of the score were
also calculated, yielding three categories, i.e., low (<25/55), medium (26-35/55) and
high (>35/55) level of adherence. Anthropometric evaluation such as weight (in Kg),
height (in m), waist (in cm) and hip (in cm) circumferences, as well as clinical
characteristics, were measured using standardized procedures. Arterial blood
pressure was measured 3 times in the right arm while subjects were in a sitting
position for at least 30 min. Patients with mean blood pressure >140/90 mmHg or
taking antihypertensive  medication were classified as  hypertensive.
Hypercholesterolemia was defined as total serum cholesterol concentrations >200
mg/dL or the use of lipid-lowering agents. Diagnosis of diabetes type 2 was based on
the criteria of ADA, i.e., fasting blood glucose >125 mg/dL or the use of antidiabetic
medication ("American Diabetes Association. Standards of medical care in diabetes-
2014," 2014). Diagnosis of IFG was based on fasting glucose levels 100-125 mg/d|
according to ADA ("American Diabetes Association. Standards of medical care in
diabetes-2014," 2014). Participants were classified as having the metabolic
syndrome according to the definition provided by the National Cholesterol Education
Program (NCEP) Adult Treatment Panel (ATP) lll; specifically, if three or more of the
following metabolic components are present: waist circumference 2102 cm for men
or >88 cm for women; triglyceride level >150 mg/dL; HDL cholesterol level <40
mg/dL for men or <50 mg/dL for women; blood pressure >130/85 mmHg; fasting
blood glucose >100 mg/dL. Blood samples were collected from the antecubital vein
between 8 to 10 am, in a sitting position after 12 hours of fasting and avoiding of
alcohol. Serum total cholesterol, high-density lipoprotein (HDL)-cholesterol,
triglycerides and glucose concentrations were measured using chromatographic
enzymic method in a Technicon automatic analyser RA-1000. Low-density
lipoprotein (LDL) cholesterol was calculated using the Friedewald equation (Gazi et
al., 2006). Serum insulin concentrations were measured by means of

radioimmunoassay (RIA100, Pharmacia Co., Erlangen, Germany). The homeostatic
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model assessment HOMA-IR was used to quantify insulin resistance and beta-cell
function, through the equation: glucose x insulin/405.
10-year follow-up evaluation (2011-2012)

During 2011-2012, the 10-year follow-up was performed. Of the n=3042
participants, n=2583 were allocated during the follow-up (85% participation rate)
and a detailed evaluation of their medical status was performed. Of those
participants, n=210 patients diagnosed with diabetes at baseline and n=498
participants with no data regarding CVD status at the 10-year follow up were not
included in the present analyses, yielding a working sample of n=1875 participants
without diabetes at baseline and with available data on CVD incidence. Of those
participants n=343 (18.3%) had IFG and n=1532 (81.7%) had normal glucose levels at
baseline examination. Moreover, regarding the associations of diet on diabetes
incidence, a working sample of n=1485 participants without diabetes at baseline and
with available data on diabetes status at 10-year follow-up was used. Of those
participants without diabetes at baseline, n=279 (18.8%) had IFG and n=1206
(81.2%) had normal glucose levels.

Further details about the aims, baseline procedures and the 10-year follow-
up of the study have been presented elsewhere (Koloverou et al., 2014; Pitsavos et
al., 2003).

Statistical analysis

Ten-year (2002-12) incidence of diabetes and CVD was calculated as the ratio
of new cases to the number of participants with normal glucose levels or with IFG.
Ten-year (2002-12) incidence of diabetes by Mediterranean Diet group was
calculated as the ratio of new cases to the number of participants in each tertile of
the normal glucose and IFG group. Continuous variables are presented as mean
values + standard deviation and categorical variables as frequencies (relative
frequencies). Associations between categorical variables were tested using chi-
squared test. Comparisons of mean values of normally distributed variables between
those who had IFG and the rest of the participants were performed using Student’s
t-test, after ensuring equality of variances using Levene’s test. Analysis of variance
(ANOVA) was performed to compare the mean values of normally distributed

variables by MedDietScore group. Post-hoc analyses using the Bonferroni rule were
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performed to account for the inflation of the probability of type-I error. For non-
normally distributed variables, the Kruskall-Wallis test was applied, and next the
Mann-Whitney test was performed between every two groups, so as to detect
significant mean differences. Continuous variables were tested for normality through
P-P plots. The relative risk of developing diabetes during the 10-year period
according to the participants’ baseline characteristics was estimated through the
odds ratio (OR) and the 95% corresponding confidence interval, as derived from
logistic regression models; since there were no accurate data about diabetes onset,
but only diagnosis. All known confounders were included in the models after testing
for colinearity. Interactions with MedDietScore were checked in all steps, and when
significant sub-group analyses were performed. The predictive ability of the
components of Mediterranean diet was ranked, calculating the -2log-likelihood of
each model (i.e., the lower the better). A composite outcome was created in order to
further explore for differences in competing risks between prediabetic and normal
subjects as regards the development of diabetes or/and CVD adverse events. This
variable was used as dependent variable in multivariate multinomial logistic
regression models. The SPSS version 18 (Statistical Package for Social Sciences, IBM
Hellas SA, Greece) software was used for all statistical calculations. Level of statistical

significance was predefined at a=0.05.

RESULTS

10-year diabetes and CVD incidence among participants with prediabetes

During the 10-year follow-up period, 191 diabetes cases were documented
(12.9%); 97 were men and 94 were women (13.4% vs. 12.4% respectively, p = 0.79
for gender difference) (Koloverou et al., 2014); additionally, 249 CVD cases were
documented (13.8%); 153 were men and 96 were women (16.7% vs. 10.0%
respectively, p <0.001 for gender difference). Among subjects with IFG, n=71 (25.4%)
new diabetes cases and n=61 (17.8%) new CVD cases were identified, whereas
among subjects with normal glucose levels n=120 (10%) new diabetes cases (p <
0.001 vs. IFG group) and n=188 (12.3%) new CVD cases (p = 0.007 vs. IFG group)
were documented (p<0.001) (Table 1).
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Table 1. Baseline lifestyle and biochemical variables and incidence of diabetes and CVD according

to the presence or not of IFG (n=1875).

IFG at baseline (n= Normal glucose P
343) values at baseline
(n=1532)

New diabetes cases, n (%) 71 (25) 120 (10) <0.001
New CVD cases, n (%) 61(17.8) 188 (12.3) 0.007
Age, years 46.4+12.4 435+ 135 <0.001
Male sex, n (%) 222 (64.7) 696 (45.4) <0.001
Smoking, n (%) 211 (61.5) 822 (53.7) 0.009
Education, years of school 12.3+39 124 +3.6 0.88

Body mass index, kg/m? 27.4+4.7 25.8+4.4 <0.001
Waist circumference, cm 95+14 88 + 15 <0.001
Family history of diabetes, n (%) 77 (22.4) 308 (20.1) 0.18

Hypertensive subjects, n (%) 125 (36.4) 395 (25.8) <0.001
Hypercholesterolemic subjects, n (%) 185 (53.9) 591 (38.6) <0.001
Metabolic syndrome, n (%) 137 (39.9) 214 (14) <0.001
Fasting glucose, mg/dl 1076 85+9 <0.001
Fasting insulin, uU/ml 145+1 12.2+24 <0.001
HOMA-IR 3.8+0.4 26+0.5 <0.001
SBP, mmHg 127 +17 121 +18 <0.001
DBP, mmHg 82+10 78 £12 <0.001
Total cholesterol, mg/dL 204 + 40 192 £ 42 <0.001
HDL-cholesterol, mg/dL 46 + 11 50 + 15 <0.001
LDL-cholesterol, mg/dL 130+ 36 121 + 38 <0.001
Triglycerides, mg/dL 139+ 110 110+ 70 <0.001
Current smokers, n (%) 211 (61.5) 822 (53.7) 0.009
Physically active, n (%) 163 (47.5) 613 (40) 0.011

Data are presented as mean values and standard deviation or absolute and relative frequencies. P-
values derived from independent samples test for the normally distributed variables and Mann-
Whitney test for the non-normally distributed variables (i.e., years of school, triglycerides, fasting
glucose, fasting insulin, homa-ir), or chi-square test for the categorical variables. IFG = impaired

fasting glucose; CVD = cardiovascular disease; HDL = high-density lipoprotein, LDL = low-density
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lipoprotein; HOMA-IR = homeostasis model assessment-insulin resistance; SBP = systolic blood

pressure; DBP = diastolic blood pressure.

Participants’ baseline characteristics by prediabetes status

Subjects with IFG were more likely to be males, older, smokers, hypertensive
and hypercholesterolemic and to have increased BMI and waist circumference
compared with subjects with normal glucose values at baseline (Table 1). IFG status
at baseline was associated with increased blood pressure, total cholesterol, LDL
cholesterol and triglycerides, as well as with decreased HDL cholesterol levels (Table

1).

Baseline characteristics of participants with IFG by level of adherence to the
Mediterranean diet

Demographic and clinical characteristics of the participants with IFG by
adherence to the Mediterranean diet status are presented in Table 2. As the level of
adherence to Mediterranean diet increased, participants were more likely to be
females, younger and to have decreased BMI and waist circumference. Hypertension
and hypercholesterolemia were less frequent. Additionally, systolic/diastolic blood
pressure, total cholesterol, LDL cholesterol and triglycerides were lower, whereas

HDL cholesterol was higher (Table 2).

Table 2. Baseline lifestyle and biochemical variables of participants with IFG

according to the level of adherence to the Mediterranean Diet (n=343).

Level of adherence to the Mediterranean diet

MedDietScore ~ MedDietScore ~ MedDietScore p
<25, n=151 26 —35,n=120 >35,
n=72
Diabetes cases, n (%) 46 (40) 21 (19) 4 (7) <0.001
CVD cases, n (%) 43 (29) 15 (13) 3(4) <0.001
Death, n (%) 10(7) 2(2) 2(3) 0.10
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Age, years 52.6+11.3 45.0£+10.0** 35.9+10.5*%* <0.001
Male sex, n (%) 126 (83) 79 (66) 17 (24) <0.001
Education, years of school 11.9+4.2 12.0+3.9 13.3+2.9 0.107
Body mass index, kg/m? 30.2+4.6 26.3 +2.9%* 23.3+3.3**  <0.001
Waist circumference, cm 103 + 12 92 +12%** 82 +11** <0.001
Family history of

40 (31) 22 (22) 15 (25) 0.34
diabetes, n (%)
Hypertension, n (%) 75 (54) 36 (32) 14 (22) <0.001
Hypercholesterolemia, n 90 (60) 70 (58) 25 (35) 0.001
(%)
Metabolic syndrome, n 90 (60) 36 (30) 11 (15) <0.001
(%)
SBP, mmHg 133 +17 126 £17* 118 + 14** <0.001
DBP, mmHg 85+11 81 +10* 77 £ 9%** <0.001
Total cholesterol, mg/dL 210 + 39 209 + 41 185 + 34** <0.001
HDL-cholesterol, mg/dL 42 +10 48+ 12** 51+ 11** <0.001
LDL-cholesterol, mg/dL 134 + 37 133+ 36 115 + 30* 0.001
Triglycerides, mg/dL 166 + 162 133 + 75%* 90 + 45** <0.001
Current smokers, n (%) 97 (64) 73 (61) 41 (57) 0.56
Physically active, n (%) 68 (45) 60 (50) 35 (49) 0.70
Fasting glucose, mg/dL 108 +6 106 + 6* 105 + 5** <0.001
Fasting insulin, pU/mL 15.0+0.8 14.4 + 0.9** 13.4 +0.8** <0.001
HOMA-IR 40+04 3.8+ 0.4** 3.5+£0.3** <0.001

*p<0.05 and **p<0.001 from post-hoc analyses using the Bonferroni rule, using small
adherence to the Mediterranean Diet as the reference category, or from the Mann-
Whitney test (every two groups) for non-normally distributed variables. IFG =

impaired fasting glucose; CVD = cardiovascular disease; HDL = high-density

lipoprotein, LDL = low-density lipoprotein, HOMA-IR = homeostasis model

assessment-insulin resistance; SBP = systolic blood pressure; DBP = diastolic blood

pressure.
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10-year diabetes incidence and adherence to the Mediterranean Diet

The 10-year incidence of diabetes in subjects with IFG at baseline was n=46
(40%) cases among participants away from the Mediterranean diet, n=21 (19%)
among participants with medium adherence and n=4 (7%) in participants with high
adherence (Table 2). Thus, the incidence of diabetes in patients with IFG with high
adherence to Mediterranean diet was similar to that observed in subjects with
normal glucose levels. Participants who did not develop diabetes within the 10-year
follow-up period were similarly distributed among the three Mediterranean diet
groups (33%, 42% and 25% for low, medium and high adherence), whereas
participants who developed diabetes were mostly away from the pattern (65%, 30%
and 5% for the three groups respectively).

In order to control for potential confounding, multi-adjusted analysis was
performed through nested models. In age-sex adjusted model (Table 3, model 1) a
significant inverse association in relation to 10-year incidence of diabetes was
observed for participants with both medium and high, compared to low, adherence
to Mediterranean diet (OR= 0.33, 95%Cl: 0.16-0.87 and OR= 0.10, 95%Cl: 0.03-0.37,
respectively). This finding remained significant even after controlling for family
history of diabetes and cardiovascular risk factors (i.e., hypertension,
hypercholesterolemia and smoking status) (Table 3, model 2), educational status and
physical activity status (Table 3, model 3) and waist circumference category (Table 3,

model 4).

Table 3. Results from multiple logistic regression models that evaluated the
adherence to the Mediterranean Diet as well as other characteristics of participants

with impaired fasting glucose, in relation to 10-year incidence of diabetes (n=279).

Odds Ratio for Level of adherence to the Mediterranean diet

MedDietScore  MedDietScore MedDietScore 26 MedDietScore>35,

(per 1 unit) <25,n=114 —35,n=108 n=57
Model 1  0.98 (0.93-1.03) Ref 0.33(0.16-0.67)  0.10(0.03-0.37)
Model 2 0.99 (0.93-1.04) Ref 0.33(0.14-0.68)  0.11 (0.03-0.50)
Model 3  0.98 (0.92-1.04) Ref 0.34 (0.14-0.83)  0.12(0.03-0.54)
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Model 4  0.99 (0.93-1.05) Ref 0.31(0.13-0.83)  0.13 (0.03-0.63)

*Results of logistic regression models are presented as odds ratios and the
corresponding confidence interval.

Model 1: Adjusted for age and sex.

Model 2: Adjusted for the above, family history of diabetes and cardiovascular
disease risk factors (smoking, hypertension and hypercholesterolemia).

Model 3: Adjusted for the above plus educational status (years of school) and
physical activity status.

Model 4: Adjusted for the above plus waist circumference category (women >80 cm,

men >94 cm).

To identify which components of Mediterranean diet may contribute the
most to the observed association between high adherence and diabetes, all
Mediterranean diet components were added to model 4, sequentially. The three
components with the lowest values were fruits, poultry and monounsaturated fatty
acids (MUFAs) (with -2Loglikelihood values equal to 66.6, 68.2 and 68.6,

respectively).

10-year CVD incidence and adherence to the Mediterranean Diet

The 10-year incidence of CVD in subjects with IFG at baseline was n=43 (29%)
cases among participants away from the Mediterranean diet, n=15 (13%) among
participants with medium adherence and n=3 (4%) in the high adherence group
(p<0.001) (Table 2). Thus, the incidence of CVD in patients with IFG and
medium/high adherence to Mediterranean diet was similar to that observed in
subjects with normal glucose levels.

The protective effect of the high adherence to Mediterranean diet on the 10-
year CVD incidence was also controlled for potential confounding. The crude age-
and sex-adjusted model showed a non-significant inverse association for both
medium (OR 0.55, 95% Cl 0.27-1.15) and high (OR 0.28, 0.07-1.12, p = 0.07)
adherence compared to low adherence to Mediterranean diet (Table 4, model 1).

However, in a model that included -cardiovascular risk factors (smoking,
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hypercholesterolemia and hypertension), education, physical activity and waist
circumference (in cm), medium (OR 0.49, 95% Cl 0.16-0.96) and high adherence (OR
0.18, 95% ClI 0.04-0.84) were both significantly protective in relation to 10-year

incidence of CVD compared with low adherence (Table 4, model 5).

Table 4. Results from multiple logistic regression models that evaluated the
adherence to the Mediterranean Diet as well as other characteristics of participants
with impaired fasting glucose, in relation to 10-year incidence of cardiovascular

disease (n=343).

Odds Ratio for Level of adherence to the Mediterranean diet

MedDietScore MedDietScore MedDietScore 26 MedDietScore

(per 1 unit) <25, n=151 -35,n=120 >35,

n=72
Model1  0.98 (0.93-1.04) Ref 0.55(0.27-1.15)  0.28 (0.07-1.12)
Model 2 0.97 (0.91-1.03) Ref 0.59 (0.27-1.28)  0.28 (0.07-1.15)
Model 3 0.97 (0.91-1.03) Ref 0.61(0.28-1.34)  0.32(0.08-1.32)
Model 4  0.97 (0.91-1.03) Ref 0.56 (0.24-1.32)  0.28 (0.06-1.27)
Model 5  0.96 (0.90-1.02) Ref 0.39 (0.16-0.96)  0.18 (0.04-0.84)

Model 1: Adjusted for age and sex.

Model 2: Adjusted for age, sex and cardiovascular disease risk factors (smoking,
hypertension and hypercholesterolemia).

Model 3: Adjusted for the above plus educational status (years of school) and
physical activity status.

Model 4: Adjusted for the above plus waist circumference category (men>94 cm,
women >80 cm).

Model 5: Adjusted as model 3 plus waist circumference (in cm).

It should be mentioned that participants aged <30 years (n = 30) followed a
close pattern to Mediterranean diet (70% high adherence) compared with those
aged 230 years (n = 313, low adherence 47.2%). In the subgroup of participants aged

>30 years, the age- and sex-adjusted crude model showed a significant protective
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effect of high adherence to Mediterranean diet compared with the low adherence
(Table 5, model 1). This finding remained significant even after controlling for
cardiovascular risk factors (i.e., hypertension, hypercholesterolemia and smoking
status) (Table 5, model 2); as well as, educational level, physical activity status and

waist circumference (Table 5, model 5).

Table 5. Results from multiple logistic regression models that evaluated the
adherence to the Mediterranean Diet as well as other characteristics of participants
with impaired fasting glucose aged >30 years in relation to 10-year incidence of

cardiovascular disease (n=313).

Odds Ratio for Level of adherence to the Mediterranean diet

MedDietScore ~ MedDietScore  MedDietScore MedDietScore >35,
(per 1 unit) <25, n=148 26 —35,n=114 n=51
Model 1  0.98 (0.93-1.04) Ref 0.54 (0.26-1.13) 0.19 (0.04-0.95)
Model 2 0.97 (0.91-1.03) Ref 0.58 (0.27-1.27) 0.19 (0.04-0.95)
Model 3 0.97 (0.91-1.03) Ref 0.60 (0.27-1.34) 0.21 (0.04-1.09)
Model 4 0.97 (0.91-1.03) Ref 0.57 (0.24-1.36) 0.20 (0.04-1.08)
Model 5 0.96 (0.89-1.02) Ref 0.37 (0.15-0.93) 0.12 (0.02-0.68)

Model 1: Adjusted for age and sex.

Model 2: Adjusted for the above and cardiovascular disease risk factors (smoking,
hypertension and hypercholesterolemia).

Model 3: Adjusted for the above plus educational status (years of school) and
physical activity status.

Model 4: Adjusted for the above plus waist circumference category (women >80 cm,
men >94 cm).

Model 5: Adjusted as model 3 plus waist circumference (in cm).

*Results of logistic regression models are presented as odds ratios and the

corresponding confidence interval.

To identify which components of Mediterranean diet contribute the most to

the observed inverse association between high adherence and CVD, all
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Mediterranean diet components were added to model 5, one by one, and -
2loglikelihood values were compared; with lowest values indicating better
predictive ability. The three components with the lowest values were MUFAs,
vegetables and full-fat dairy products with -2Loglikelihood values equal to 89.58,
91.13 and 91.26, respectively.

Competing risks (diabetes or/and CVD outcome)

In order to further explore the role of prediabetes in the future development
of either diabetes mellitus or/and CVD hard endpoints, independently of the level of
adherence to Mediterranean diet, multivariable multinomial logistic regression
models were performed for the combined outcome (healthy, diabetes, CVD,
diabetes and CVD). Confounding bias was reduced by adjusting for age, gender,
smoking status, physical activity status, presence of hypertension and
hyperlipidemia. The presence of prediabetes at baseline was associated with
significant increase in developing diabetes mellitus and the composite outcome risk,
but not with CVD risk alone. The higher level of adherence to Mediterranean diet (3rd
tertile vs. 1°' tertile) was associated with significant reduction for all outcomes,
whereas moderate level of adherence (2nd tertile vs. 1°" tertile) led to significant

reduction only for the composite (diabetes and CVD outcome) event risk (Table 6).

Table 6. Multinomial logistic regression models assessing the role of prediabetes’
presence and Mediterranean diet adherence level for competing and composite

events vs. healthy status at the end of the follow-up period (n=817).

OR for OR for CVD OR for diabetes
Diabetes (95% (95% Cl) and CVD (95% Cl)
Cl)

Prediabetes at baseline (yes 3.43(2.17, 1.08 (0.63, 3.06 (1.49, 6.31)
VS. No) 5.44) 1.85)
MedDietScore tertiles

1" tertile Ref Ref Ref

2" tertile  0.60 (0.35, 0.67 (0.40, 0.16 (0.06, 0.43)
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1.02) 1.12)
3" tertile  0.29 (0.13, 0.43 (0.19, 0.05 (0.01, 0.40)
0.65) 0.96)

Model adjusted for age, sex, smoking, physical activity, history of hypertension and
hyperlipidemia.

OR = odds ratio; CVD = cardiovascular disease.

DISCUSSION

Mediterranean diet is a healthy dietary pattern that is associated with
improvement of CVD risk factors and other health benefits (Martinez-Gonzalez et al.,
2015; Psaltopoulou et al., 2013). The present work extended previous results from
the ATTICA study by examining the association of Mediterranean diet on the 10-year
diabetes and CVD incidence in subjects with prediabetes (IFG). It was observed a
reduction of the 10-year diabetes risk, by almost 70%, with medium adherence to
Mediterranean pattern and a greater than 85% reduction with high adherence.
Moreover, we observed a decrease in CVD incidence by almost 60% and by over 80%
with medium and high adherence to Mediterranean diet, respectively, especially in
subjects aged >30 years old. These results show for the first time that even subjects
with IFG may benefit from a healthy Mediterranean dietary pattern.

Prediabetes is considered a risk factor for the development of diabetes (Leiva
et al., 2014). In the present study, subjects with IFG had an increased by 2.5 times
10-year incidence of diabetes compared with subjects with normal glucose values.
Furthermore, multivariable multinomial logistic regression analyses showed that the
presence of prediabetes at baseline was associated with significant increase in
developing diabetes mellitus, even when adjusted for age, gender, smoking status,
physical activity status, presence of hypertension and hyperlipidemia. Main
pathophysiological mechanisms linking IFG with incident diabetes is increased
hepatic insulin resistance and decreased first-phase (0—10 min) insulin secretory
response to intravenous glucose. However, many IFG patients also have IGT,
exhibiting a defect in both early and late-phase insulin secretion (Abdul-Ghani et al.,

2006).
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The increased risk of diabetes was substantially reduced in IFG subjects with
medium and high adherence to Mediterranean diet, resulting in a similar and lower,
respectively, diabetes incidence compared with subjects having normal glucose
levels at baseline. As mentioned, a recently analysis of the 10-year results of the
ATTICA cohort study revealed a decreased diabetes risk by 49% and 62%,
respectively, with medium and high adherence to Mediterranean diet in the general
non-diabetic population (Koloverou et al., 2015). The present results show that the
protective effect of Mediterranean diet is even stronger in subjects with
prediabetes, suggesting that this dietary pattern is protective in the whole spectrum
of non-diabetic subjects and especially in subjects with prediabetes. The protective
effect of Mediterranean diet against the development of diabetes has been
consistently shown and various mechanisms, such as improvement of insulin
sensitivity, reduction of endothelial dysfunction and inflammatory markers and
increase of antioxidant markers, have been implicated (Esposito et al., 2015;
Esposito et al.,, 2004). The antidiabetic effect of Mediterranean diet in the whole
non-diabetic population of the ATTICA cohort was mediated by attenuation of
inflammation and enhancement of total antioxintant capacity (Koloverou et al.,
2015). We further examined the components of the Mediterranean diet that play
the major protective role in subjects with prediabetes. These analyses revealed that
among Mediterranean diet components, fruits, poultry and MUFAs were the most
protective. Fruits have increased antioxidant capacity and have been associated with
reduction of oxidative stress, which has been implicated in the impairment of
pancreatic b-cell’s capacity for insulin production and secretion (Evans et al., 2003).
The consumption of more fruits and poultry has also been associated with less low-
grade inflammation (van Bussel et al., 2015). Additionally, MUFAs have been related
with increased anti-inflammatory status as well an antidiabetic effect through
increased GLP-1 secretion, which may play a role in the delay of diabetes onset
(Rocca et al., 2001). However, Mediterranean dietary pattern contains additional
dietary components that may have protective role, such as moderate alcohol
consumption, which is related to increased insulin sensitivity and decreased fasting

glucagon concentration (Bonnet et al., 2012).
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Prediabetes has been associated with CVD risk factor clustering (Filippatos,
Rizos, Gazi, et al., 2013; Filippatos, Rizos, Tsimihodimos, et al., 2013). In the present
study subjects with IFG had an adverse metabolic profile compared with those with
normal glucose levels, but, consistently with previous reports (Grosso et al., 2014),
this was attenuated by a medium and especially a high adherence to the
Mediterranean dietary pattern. Additionally to the effects on diabetes incidence, the
effect of Mediterranean diet on 10-year CVD incidence in subjects with prediabetes
was further examined. The results showed that the increased adherence to the
Mediterranean diet was associated with decreased risk of CVD in prediabetic
subjects, even after adjustment for known CVD risk factors. The adoption of the
Mediterranean diet is associated with improvements in lipid profile, blood pressure
and other well-known CVD risk factors (Gotsis et al.,, 2015). Additionally,
Mediterranean diet is rich in antioxidant and anti-inflammatory molecules and has
been related with reduction of the expression of several proatherogenic genes
involved in vascular inflammation, foam cell formation and thrombosis and increase
of serum markers of atheroma plaque stability (Casas et al., 2014; Llorente-Cortes et
al., 2010). Furthermore, certain components of Mediterranean diet may play a
significant role in CVD prevention. The analysis showed that MUFAs had the best
predictive ability of CVD incidence. In this context, olive oil consumption has been
associated with reduction of CVD incidence in individuals at high cardiovascular risk,
an effect that may be attributed to its antioxidant and anti-inflammatory effects
(Guasch-Ferre et al., 2014).

Prediabetes has been associated with an adverse cardiometabolic profile
and, although not consistently, with CVD incidence and mortality (Barr et al., 2007).
Our analyses showed that the presence of IFG is associated with the development of
diabetes and the combined outcome of diabetes and CVD, but not with CVD alone.
This suggests that the association of IFG with CVD is mainly driven by the
development of diabetes, a finding that should be taken into account in future
studies. Various non-drug and drug-based approaches are effective for the
prevention of diabetes in prediabetic subjects but their effects in relation with CVD
incidence are not similarly positive (Hopper et al., 2011). The present study showed

for the first time that a Mediterranean dietary pattern is protective against both
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diabetes and CVD in subjects with IFG. However, the analysis revealed that medium
adherence of prediabetic patients to the Mediterranean diet is protective only for
the combined outcome of diabetes and CVD, whereas a high adherence is protective
against all outcomes, a finding suggesting that efforts should be made for
prediabetic patients to closely follow the Mediterranean dietary pattern in order to
gain its full benefits.
Limitations

This study has some limitations that should be taken into account. First, only
fasting plasma glucose levels were available and hence the number of patients
having both IFG and IGT could not be determined. Since the date of diabetes
diagnosis and not the exact time of diabetes onset was known in most cases, hazard
ratios were estimated through odds ratios, which may have over-estimated the true
effect. However, odds ratio is suggested to be an accurate estimate (converges) of
the relative risk in the case of low frequency diseases. Furthermore, considering that
individuals with CVD were excluded at baseline, as well as the possibility of
misclassification of diabetes status for patients interviewed by phone, an
underestimation of diabetes incidence may have been observed. Observational
studies using semi-quantitative questionnaires have the possibility of an inaccurate
evaluation of dietary habits with possible underreporting and misclassification.
Finally, the possibility that some participants might have changed their dietary habits
during the long follow-up of 10 years, without timely information updates, should

also be acknowledged.

CONCLUSIONS

The present study builds on the findings of previous analyses of the ATTICA
study showing a protective effect of Mediterranean diet on diabetes risk, but also
expands those findings by examining its role in CVD prevention in subjects with
prediabetes. It confirms the favorable effect of the high adherence to Mediterranean
dietary pattern against diabetes and CVD incidence in subjects with impaired fasting
glucose. The reported results point out the increased diabetes and CVD risk and
underline the crucial role of Mediterranean diet for the primary prevention of

prediabetic subjects.
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4.3 EKTipnOn TG OUOXETIONG TWV OVOPWTTOMETPLKWV
TIOLPOLUETPWV HE T KOPSLAYYELOKA CUMPBAVTA OTO YEVLKO
€AANVIKO MANBLUOMG

H enimtwon tng kapdlayyelokng voocou otou¢ 2020 CUMHETEXOVIEG TOU
BpéBnkav oto dekaeth emavéleyxo Ntav 15,7%. H emimtwon tng KapdLoyyEeLaKnC
vooou aufavotav avaloya e ThV Katnyopia tou AMZ (puctohoyikd, unépBapo,
maxvoapkia) katd tnv Evapén t¢ LEAETNG TOOO O0TOUC AVOPEG OO0 KOL OTLC YUVALIKEG
(Pereng<0.001). O AME >30 kg/m’ ocuoyetlloTav He Quénuévo SeKaeTr Kivduvo
ekdnAwonc kapdlayyelakng vooou (2K 1,69, 95%AE 1,14-2,50) os olykplon pe AMZ
<25 kg/m?, akdéun kot énerta and S6pBwon we mPOC TV NAKio Kol ywwotouc
TIAPAYOVTEG KLVOUVOU. Zg OAo To Selypa tnG HEAETNG 0 AMZ, n meplpeTpoCg HEoNg,
KoL 0 AOyoG TEPLUETPOU HEoNC/loxiwv cuoxetilovtav avefdptnta UE TO OEKAETH
Kivbuvo kapSiayyelakng vooou (SlopBwpévog 3K yia avénon kata 1 otabepn
amokAlon 1.24, 1.23, 1.25, avtiotoya).

MNapatnpnbnke onuavtiky Stadopd otn  Sekoety  emimtwon TG
KopSlayyelakng vOoou avapeoa otoug avopeg (19.7%) kot tig yuvaikeg (11.7%,
p<0.001). OAeC Ol CUOXETIOELC OVAUECO OTOUC QVOPWTIOUETPIKOUC OEIKTEC Kal TN
OEKAETH EMIMTWON KAPSLOYYELAKNG VOOOU NTAV LOXUPOTEPEG OTOUC QVOPEC O
oUYKPLON LE TIG Yuvaikeg. EMumpooBeta, oTtoug avdpeg mapepeve n aveéaptntn (LeTa
ano S16pbwaon wg mpog mMoAAAAOUC mapAayovTeg KivdUvVou) cuoxETion Tou AMZ Kal
NG SEKOETOUC EMIMTWONG KAPSLOYYELAKIC VOOOU.

Atilel va avodepBel oOtL Otav OTIC AVAAUOELC XPNOLUOTIORNONKE O QUTO-
avadepopevog AMZI katd tnv €vapén tng LEAETNC, Sev mapatnprnBnKe cUCXETION e

TNV ENMIMTWON TN KApSLAYYELAKAC VOOOU.
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ABSTRACT

The objective of the study was to model if anthropometric indexes at baseline are
independently associated with 10-year cardiovascular disease (CVD) risk. During
2001-2, n=3,042 adults without any clinical evidence of CVD or cancer, living in Attica
area, Greece, were enrolled in the ATTICA study. The sampling was random, multi-
stage and included information about various socio-demographic, lifestyle (diet,
exercise, smoking etc), biochemical and clinical characteristics. In 2011-12 the 10-
year follow-up performed in n=2,020 participants that were allocated. The 10-year
incidence of CVD was 15.7%. CVD incidence was gradually increasing according to
body mass index (BMI) category (normal weight, overweight, obese) in both men
and women. Baseline BMI>30 kg/m? was related with significantly increased 10-year
CVD risk compared with BMI<25 kg/m?, even after adjustment for age and known
CVD risk factors. In the whole sample, baseline BMI, waist circumference and
waist/hip ratio were independently associated with the 10-year CVD risk (odds ratio
for increase per 1-standard deviation 1.24, 1.23, 1.25, respectively) in multi-adjusted
models. When the results examined by gender, all associations were stronger in men

compared with women; additionally, the independent association of baseline BMI
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with the 10-year CVD risk was evident in men. The baseline self-reported BMI was
not associated with the 10-year CVD risk. These results indicate that anthropometric
indexes are independently associated with 10-year CVD risk in a representative

sample of general population.

Key words: anthropometric indexes; cardiovascular disease; body weight; body mass

index; waist circumference; obesity

INTRODUCTION

Obesity has received epidemic proportions producing many harmful health,
psychosocial and economic consequences. More than one-third of U.S. adults has
obesity and their annual medical costs per person were $1,429 higher than those of
normal weight(Finkelstein et al., 2009). In Greece, the ATTICA cohort highlighted a
prevalence of overweight and obesity of 53% and 20% in men and 31% and 15% in
women at 2004, respectively, in the general population, values with increasing trend
(Panagiotakos et al., 2004; Yannakoulia et al.,, 2009). Similar to obesity trends,
cardiovascular disease (CVD) rates are increasing and consists a major public health
problem with great economic consequences. CVD is the leading global cause of
death, accounting for more than 17.3 million deaths per year and producing a total
cost greater than $316.6 billion (Mozaffarian et al., 2016). In Greece, the 10-year
CVD incidence, as previously shown in the ATTICA cohort study, was 19.7% in men
and 11.7% in women (Panagiotakos, Georgousopoulou, Pitsavos, et al., 2015). These
increasing rates accentuate the need to find easy-to-use and inexpensive measures
for discrimination of subjects with high CVD risk. Anthropometric indexes, especially
body mass index, are easy to obtain, non-expensive, non-invasive and repeatable
measures of adiposity. Increased body weight and body mass index (BMI) are
associated with increased risk of diabetes mellitus, insulin resistance, hyperlipidemia
and hypertension (Lavie et al., 2016). In this context, increased BMI can consider as a
risk marker of CVD, since it related with the development of comorbidities that
increase CVD risk. However, less evidence exists regarding the effect of obesity per

se on the long-term CVD risk(Lavie et al., 2009).
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Aim of the present work was to assess, under the context of the ATTICA study
(Pitsavos et al.,, 2003), if anthropometric indexes at baseline are independently
associated with the 10-year incidence of CVD, in a sample from the general adult

population.

METHODS
Study design

The “ATTICA” study, a health and nutrition survey, was carried out in the
province of Attica (including 78% urban and 22% rural areas) during 2001-
02(Pitsavos et al., 2003). The sampling was random, multistage and based on the
age/sex distribution of the province of Attica provided by the Greek National
Statistical Service. A total of 4,056 inhabitants, not living in institutions, from the
above area were randomly selected, of which 3,042 agreed to participate (75%
participation rate); 1514 of the participants were men and 1528 were women. All
participants were interviewed by trained personnel (cardiologists, other physicians,
dieticians and nurses), on the basis of a standard questionnaire.

The study approved by the Medical Research Ethics Committee of the First
Cardiology Clinic of Athens University and carried out in accordance with the
Declaration of Helsinki (1989) of the World Medical Association. All participants
informed about the aims and procedures of the study and gave their consent.
Baseline measurements

At baseline, demographic characteristics (age, sex, mean annual income and
years of school as proxy of social status), detailed medical history, dietary and other
lifestyle habits, such as smoking and habitual/leisure time physical activity, and food
consumption were recorded. Smoking defined as smoking of at least one cigarette
per day during the past year or recent discontinuation of smoking (during the
previous year). As regards anthropometric indices, height measured to the nearest
0.5 cm, without shoes, and body weight to the nearest 100 g, without shoes, wearing
light clothing. BMI calculated as weight (in Kg) divided by height (in m squared).
Based on the World Health Organization classification, overweight was defined as
BMI between 25 and 29.9 kg/m? while obesity as BMI >30 kg/m> Waist

circumference measured on bare skin during midrespiration between the 10th rib
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and the iliac crest. Hip girth measured at the maximal circumference of the buttocks
(Pitsavos et al., 2003).

Arterial blood pressure measured three times at the right arm at the end of
the physical examination with subject at sitting position for at least 30 minutes.
Patients whose average blood pressure levels were greater or equal to 140/90
mmHg or taking antihypertensive drugs classified as having hypertension.
Hypercholesterolemia was defined as total serum cholesterol levels >200 mg/d| or
the use of lipid-lowering agents. Diagnosis of diabetes type 2 was based on the
criteria of American Diabetes Association (ADA), i.e., fasting blood glucose >125

mg/dL or the use of antidiabetic medication.

10-year follow-up

During 2011-2012, the 10-year follow-up performed. Of the n=3,042
participants participated at baseline, n=2,583 were allocated during the follow-up
(85% participation rate). The re-examination was based on telephone interviews
(80% of the participants) and on face-to-face interviews when telephone number
was not available. The re-examination included self-reported information on vital
status (death from any cause or due to CVD), development of coronary heart disease
(CHD) or other metabolic conditions among people who did not have these disorders
at baseline, body weight and height and changes in lifestyle habits, including dietary
intake. Participants with no data regarding CVD status at the 10-year follow up were
not included in the present analyses, yielding a working sample of n=2,020
participants with available data on CVD incidence. Thus, the working sample
included n=2,020 subjects aged 45.2+13.9 years.

Further details about the aims, baseline procedures and the 10-year follow-
up of the ATTICA study have presented elsewhere (Koloverou et al., 2014; Pitsavos et
al., 2003).

Statistical analysis

Continuous variables presented as mean values * standard deviation and
categorical variables as frequencies. The likelihood for the development of CVD
(dependent outcome) during the 10-year period, according to the participants’

baseline anthropometric indexes and the baseline socio-demographic, lifestyle and
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clinical characteristics (independent factors), was estimated using the odds ratio and
their corresponding 95% confidence intervals (Cls) through multiple logistic
regression analysis. Similarly, the likelihood for the development of CVD (dependent
outcome) during the 10-year period, according to the participants’ baseline weight
category and the baseline socio-demographic, lifestyle and clinical characteristics
(independent factors), was estimated using the odds ratio and their corresponding
95% Cls through multiple logistic regression analysis. Moreover, survival analyses
using Cox Proportional Hazard models were also applied showing similar results, but
it was preferred to present the results from the logistic models since they showed
better goodness-of-fit. All reported p-values based on two-sided tests. SPSS version
21 (Statistical Package for Social Sciences, SPSS Inc, Chicago, IL, U.S.A.) software used

for all the statistical calculations.

RESULTS
Baseline characteristics and 10-year CVD events’ rate

A large proportion of the study sample were smokers and had
hypercholesterolemia and hypertension at baseline (Table 1). The incidence of 10-
year CVD was n=317 (15.7%); a significant difference in 10-year CVD incidence was
observed between men [n=198 (19.7%)] and women [n=119 (11.7%)] (p for gender
difference <0.001). Accordingly, subsequent analyses were for the whole sample as

well as separately for men and women.

Table 1. Anthropometric and clinical characteristics of the sample at baseline

examination of the ATTICA study during 2001-2 (n=2,020; Attica area, Greece).

Age, years 45.2+13.9
Gender (men/women) 1006/1014
Smoking, n (%) 1107 (54.8)
Education, years of school 12.243.8
Body mass index, kg/m2 26.314.5
Waist circumference, cm 90.5+15.1
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Diabetic subjects, n(%) 145 (7.2)
Hypertensive subjects, n (%) 598 (29.6)

Hypercholesterolemic subjects, n (%) 860 (42.6)

Anthropometric indexes at baseline and 10-year incidence of CVD

In the whole sample, body weight, BMI, waist circumference, waist/hip ratio,
waist/height ratio and waist/hip/height ratio were associated independently of age
with the 10-year CVD incidence. Moreover, body weight, BMI, waist circumference
and waist/hip ratio were independently associated with 10-year CVD incidence in a
model that included age, established CVD risk factors (smoking, diabetes,
hypertension and hypercholesterolemia), educational status (years of school) and

physical activity status (Table 2).

Table 2. Results from multiple logistic regression models that evaluated the effect of

anthropometric indexes at baseline, in relation to 10-year incidence of cardiovascular

disease (2001-2/2011-12; Attica area, Greece) in all subjects (n=2,020).

Anthropometric index Odds ratio
Body weight Model 1 Per 1 kg Per 1 SD
1.02 (1.01-1.03) 1.43 (1.22-1.66)
Model 2 Per 1 kg Per 1 SD
1.02 (1.01-1.03) 1.36 (1.16-1.59)
Body mass index Model 1 Per 1 kg/m? Per 1 SD
1.06 (1.03-1.09) 1.29(1.13-1.48)
Model 2 Per 1 kg/m2 Per 1SD
1.05(1.02-1.08)  1.24 (1.07-1.43)
Self-reported body mas: Model 1 Per 1 kg/m? Per 1 SD
index 1.03 (0.98-1.08) 1.10(0.92-1.31)
Model 2 Per 1 kg/m2 Per 1SD

1.03 (0.98-1.10)

1.10 (0.91-1.33)
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Waist circumference Model 1
Model 2
Waist/hip ratio Model 1
Model 2
Waist/height ratio Model 1
Model 2
Waist/hip/height ratio Model 1
Model 2

Per1cm
1.02 (1.01-1.03)
Per1cm
1.01 (1.00-1.03)
Per 1 unit
19.93 (5.53-71.73)
Per 1 unit
7.62 (1.99-29.16)
Per 1 unit
17.0(3.1-92.2)
Per 1 unit

5.9 (0.9-38.6)
Per 1 unit
Not applicable
Per 1 unit

Not applicable

Per 1SD
1.38 (1.18-1.59)
Per 1SD
1.24 (1.06-1.44)
Per 1SD
1.39 (1.20-1.60)
Per 1SD
1.24 (1.07-1.45)
Per 1SD
1.26 (1.18-1.36)
Per 1SD
1.16 (0.99-1.36)
Per 1SD
1.37 (1.11-1.70)
Per 1SD
1.23 (0.99-1.55)

Model 1: Adjusted for age. Model 2: Adjusted for age, cardiovascular disease risk

factors (smoking, diabetes mellitus, hypertension and hypercholesterolemia),

educational status (years of school) and physical activity status. SD = standard

deviation. "Results of logistic regression models are presented as odds ratios and the

corresponding confidence interval.

When the effects of anthropometric indexes analyzed separately for men and
women, an independent of age association between 10-year CVD incidence and
body weight, BMI, waist circumference, waist/hip ratio and waist/height ratio in
men, observed (Table 3). Additionally, the independent association between body
weight and BMI remained even after adjustment for age, smoking status,
hypertension, hypercholesterolemia, diabetes, educational and physical activity

status (Table 3).

Table 3. Results from multiple logistic regression models that evaluated the effect of
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anthropometric indexes at baseline in relation to 10-year incidence of cardiovascular

disease (2001-2/2011-12; Attica area, Greece) in men (n=1,006).

Anthropometric
index

Body weight

Body mass index

Self-reported  body

mass index

Waist circumference

Waist/hip ratio

Waist/height ratio

Waist/hip/height

ratio

Model 1

Model 2

Model 1

Model 2

Model 1

Model 2

Model 1

Model 2

Model 1

Model 2

Model 1

Model 2

Model 1

Model 2

Odds ratio

Per 1 kg
1.02 (1.00-1.03)
Per 1 kg
1.01 (1.00-1.03)
Per 1 kg/m2
1.06 (1.02-1.11)
Per 1 kg/m2
1.05 (1.00-1.10)
Per 1 kg/m2
1.02 (0.95-1.09)
Per 1 kg/m2
1.02 (0.94-1.10)
Per1cm
1.02 (1.01-1.03)
Per1cm
1.01 (0.99-1.02)
Per 1 unit
9.27 (1.21-70.77)

Per 1 unit
5.96 (0.47-73.72)
Per 1 unit
14.26 (1.17-173.90)
Per 1 unit
4.17 (0.22-80.44)
Per 1 unit
Not applicable

Per 1 unit

Per 1SD
1.25(1.04-1.51)
Per 1SD
1.20 (1.00-1.45)
Per 1SD
1.26 (1.06-1.50)
Per 1SD
1.20(1.00-1.47)
Per 1SD
1.05 (0.82-1.39)
Per 1SD
1.07 (0.82-1.39)
Per 1SD
1.24 (1.04-1.49)
Per 1SD
1.12 (0.90-1.39)
Per 1SD
1.24 (1.01-1.52)
Per 1SD
1.16 (0.94-1.43)
Per 1SD
1.22 (1.01-1.47)
Per 1SD
1.11 (0.89-1.37)
Per 1SD
1.19 (0.98-1.45)
Per 1SD
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Not applicable 1.14 (0.92-1.41)

Model 1: Adjusted for age. Model 2: Adjusted for age, cardiovascular disease risk
factors (smoking, diabetes mellitus, hypertension and hypercholesterolemia),
educational status (years of school) and physical activity status. SD = standard
deviation. "Results of logistic regression models are presented as odds ratios and the

corresponding confidence interval.

In contrast, in women, while the odds ratios were indicative of a positive
association, no significant independent effect between baseline anthropometric

indexes and CVD incidence was observed during the 10-year follow-up (Table 4).

Table 4. Results from multiple logistic regression models that evaluated the effect of
anthropometric indexes at baseline in relation to 10-year incidence of cardiovascular

disease (2001-2/2011-12; Attica area, Greece) in women (n=1,014).

Anthropometric Odds ratio
index
Body weight Model 1 Per 1 kg Per 1 SD
1.01 (0.99-1.03) 1.20(0.95-1.52)
Model 2 Per 1 kg Per 1 SD
1.02 (1.00-1.03) 1.20(0.95-1.52)
Body mass index Model 1 Per 1 kg/m? Per 1 SD
1.03 (0.99-1.08) 1.18 (0.94-1.47)
Model 2 Per 1 kg/m2 Per 1SD
1.03 (0.99-1.08) 1.18 (0.93-1.49)
Self-reported body Model 1 Per 1 kg/m? Per 1 SD
mass index 1.04 (0.96-1.12) 1.13 (0.87-1.47)
Model 2 Per 1 kg/m2 Per 1SD
1.03 (0.94-1.12) 1.10 (0.82-1.46)
Waist circumference Model 1 Per1cm Per 1SD
1.01 (0.99-1.02) 1.1 (0.88-1.37)
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Waist/hip ratio

Waist/height ratio

Waist/hip/height

ratio

Model 2

Model 1

Model 2

Model 1

Model 2

Model 1

Model 2

Per1cm
1.01 (0.99-1.03)
Per 1 unit
1.84 (0.14-24.31)

Per 1 unit
2.49 (0.12-53.70)
Per 1 unit
3.05 (0.20-45.9)
Per 1 unit
5.31(0.25-113.76)
Per 1 unit
Not applicable
Per 1 unit

Not applicable

Per 1SD
1.15 (0.91-1.46)
Per 1SD
1.05 (0.85-1.31)
Per 1SD
1.07 (0.84-1.37)
Per 1SD
2.6 (0.24-28.37)
Per 1SD
1.15 (0.89-1.49)
Per 1SD
1.08 (0.66-1.76)
Per 1SD
1.07 (0.81-1.40)

Model 1: Adjusted for age. Model 2: Adjusted for age, cardiovascular disease risk

factors (smoking, diabetes mellitus, hypertension and hypercholesterolemia),

educational status (years of school) and physical activity status. SD = standard

deviation. "Results of logistic regression models presented as odds ratios and the

corresponding confidence interval.

Although measured BMI was an independent predictor of 10-year CVD events in
men and in the whole sample, the self-reported BMI did not correlate with the 10-

year CVD incidence (Tables 2, 3, 4).

BMI categories at baseline and 10-year incidence of CVD
A progressive increase of 10-year CVD incidence according to baseline BMI status

was observed (p for trend <0.001). This progressive increase was evident, in both

men and women (Figure 1).
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Figure 1. Incidence of 10-year cardiovascular disease (2001-2/2011-12; Attica area,

Greece) according to baseline body mass index (BMI) category in men and women.

In the whole sample, obesity (BMI>30 kg/m?) in reference to non-obese status
(BMI <30 kg/m?) or normal BMI status (BMI <25 kg/m?), as well as overweight (BMI
25-29.9 kg/m?) status in reference to normal BMI status, were associated
independently of age with the 10-year CVD incidence (Table 5). Additionally, in the
whole sample the baseline obesity status (BMI>30 kg/m?) was independently
associated with the 10-year CVD events in reference to normal BMI category (<25
kg/m?) in a multivariate model that included age, smoking, hypertension,

hypercholesterolemia, diabetes, educational and physical activity status (Table 5).

When the results were separately analyzed for men and women, an independent
of age association of baseline obesity status (BMI =30 kg/m?) with the 10-year CVD
incidence in reference with normal baseline BMI status (<25 kg/m?) was observed in
men. In multivariate models, the odds ratios of overweight and obesity status in
reference to normal BMI category were indicative of a positive association with the

10-year CVD incidence, but without statistical significance in both genders.

No significant association between self-reported BMI status at baseline and the

10-year CVD events observed (Table 5).
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Table 5. Results from multiple logistic regression models that evaluated the
association of body mass index (BMI) category at baseline in relation to 10-year

incidence of cardiovascular disease (2001-2/2011-12; Attica area, Greece).

' Self-
: BMI . Self- Self-
BMI BMI BMI reported
: 1 BMI<25 25- . reported reported
1 <299 230 | , >30 | BMI 25-
: , , | ke/m® 299 , | BMI<25 BMI 230
i kg/m kg/m” 1 , g/m” 1 5 29.9 ,
: : kg/m kg/m 5 kg/m
g/m
Al Model | Ref 143 | | Ref 153 1.92 @ | Ref 115 116
subjects 1 ; (1.05- (1.11- (1.33-: (0.79- (0.66-
' 1.95) | 211) 2.77) | 1.66) 2.05)
Model | Ref 136 | Ref 132 1.69 | Ref 1.09 1.34
2 (0.98- (0.94- (1.14- (0.73- (0.72-
E 1.88) 1.86)  2.50) 1.62) 2.48)
"Men  Model | Ref 144 | | Ref 126 170 | | Ref 121 1.0
(n=1,006) 1 (0.97- (0.81- (1.03- (0.73- (0.46-
2.14) 1.96) 2.82) 2.01) 2.16)
Model | Ref 1.41 © Ref 1.08 152 ! Ref 1.18 1.27
2 (0.93- (0.68- (0.89- (0.68- (0.55-
2.14) 1.73)  2.59) 2.04) 2.95)
"Women  Model | Ref 133 | Ref 132 167 | Ref 107 130
(n=1,014) 1 (0.81- ! (0.80- (0.95- | (0.61-  (0.56-
2.19) | 2.18) 2.91) | 1.89) 3.04)
Model | Ref 131 | Ref 122 159 | Ref 0.96 1.28
2 : (0.77- : (0.71- (0.87- ! (0.53- (0.51-
2.23) ! 2.10) 2.90) ! 1.74) 3.22)

Model 1: Adjusted for age. Model 2: Adjusted for age, cardiovascular disease risk
factors (smoking, hypertension and hypercholesterolemia), educational status (years
of school) and physical activity status. +Results of logistic regression models

presented as odds ratios and the corresponding confidence interval.

DISCUSSION
The present study examined the effect of baseline anthropometric indexes
on the 10-year CVD incidence in the context of the ATTICA cohort, which included a

representative sample of the general population without known CVD at baseline. A
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gradual increase of 10-year CVD incidence observed according to baseline BMI status
in both genders. Additionally, most measured anthropometric indexes were
positively associated with the 10-year CVD incidence. Moreover, many
anthropometric indexes such as body weight, BMI, waist circumference and
waist/hip ratio were independently associated with 10-year CVD incidence in

multivariate models including known CVD risk factors.

Our results showed a gradual increase of CVD incidence according to baseline
BMI in the whole sample. Obesity is thought to indirectly increase CVD risk through
the development of hypertension, hyperlipidemia, metabolic syndrome and
diabetes(Malik et al., 2004). Among both men and women the prevalence of
hypertension is increased with BMI values >30 kg/m? compared with values <25
kg/m?, mediated by an increased cardiac output and other factors that increase the
systemic vascular resistance, like low-grade inflammation, hyperinsulinemia and
insulin resistance, over-activity of the sympathetic nervous system and a disordered
sleep pattern(Brown et al., 2000; Mathew et al., 2008; Seifalian et al., 2010). Many
patients with obesity have dyslipidemia that characterized by increased fasting
plasma triglycerides, high low-density lipoprotein cholesterol and low high-density
lipoprotein cholesterol levels. Additionally, obesity is associated with the
development of the small dense LDL phenotype and postprandial hyperlipidemia,
leading to accumulation of atherogenic remnants and hepatic overproduction of
apolipoprotein B-containing lipoproteins(Klop et al., 2013). Obesity is associated with
the development of insulin resistance in peripheral tissues promoting an enhanced
hepatic flux of free fatty acids to the liver, a mechanism that, in relation with a pro-
inflammatory state originating in part from adipose tissue, links obesity, dyslipidemia
and metabolic syndrome (Esser et al., 2014). The association of obesity with the
development of type 2 diabetes has also, been well established. The prospective
Secondary Manifestations of ARTerial disease (SMART) cohort study (n=6,997)
showed that patients with increased BMI have increased risk of type 2 diabetes
compared with normal-weight patients even in the absence of concurrent metabolic
dysfunction [hazard ratio (HR) 2.5, 95% Cl 1.5-4.2 for overweight and HR 4.3, 95% ClI
2.2-8.6 for patients with obesity](Franssens et al., 2015).
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The results of the multi-adjusted analysis, that has included known CVD risk
factors such as hypertension, hypercholesterolemia, smoking and diabetes, suggest
an independent role of increased BMI in the development of CVD. Obesity, in
addition to its indirect effects described above, affects directly the cardiovascular
system leading to increased morbidity and mortality. Certain structural and
functional changes of the myocardium through excess adipose tissue deposition or
other less well-known mechanisms observed in obesity. These changes include left
ventricular chamber dilation, concentric remodeling and concentric left ventricular
hypertrophy and left atrial enlargement (Poirier et al., 2004). These abnormalities
have adverse effects on diastolic and systolic function, increase the risk of heart
failure, increase the risk of atrial fibrilation and its morbid complications and the
propensity for more frequent and complex ventricular arrhythmias (Lavie et al.,
2009; Wang et al., 2004). In this context, obesity has been associated with increased
incidence of heart failure through mechanisms which are additive to the indirect
effects mediated through co-existing hypertension and diabetes(Kenchaiah et al.,
2002). Additionally, obesity may accelerate the atherosclerotic process. An autopsy
study in subjects 15-34 years old who died from accidental causes reported that the
extent of plagues and ulceration in the coronary arteries and abdominal aorta
correlated with BMI and abdominal fat (PDAY study)(McGill et al., 1995). It has been
shown that obesity is the strongest factor linked to non-ST elevation myocardial
infarction (NSTEMI) events in younger patients (Madala et al., 2008). Indeed, it was
shown that as BMI increases NSTEMI and ST-elevation myocardial infarction (STEMI)
events are presented in patients with lower mean age (Das et al.,, 2011; Madala et
al., 2008). Moreover, obesity is, also linked with the development of ischemic stroke,
as well as with increased incidence of sudden cardiac death and arrhythmias (Lavie
et al.,, 2009; Milionis et al., 2007). These effects could, also be mediated by the
prothrombotic (higher levels of plasminogen activator inhibitor-1 antigen and
activity, fibrinogen, von Willebrand factor, and factor VII) and proinflammatory state
(increased levels of C-reactive protein and lymphokines) observed in patients with

obesity (Hotamisligil et al., 1995; Lundgren et al., 1996).
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We observed stronger correlations of anthropometric indexes with CVD
incidence in men compared with women. This observation may be due to the
significantly lower CVD events that reported in women, making more difficult any
differences to have statistical significance. Generally, CVD events observed in an
older age compared with men and this effect may play significant role in our results.
This delayed CVD risk is attributed to the protective effects of exposure to
endogenous oestrogens during the fertile period of life that delays the

atherosclerotic process in women(Maas et al., 2010).

Our results are in context with previous reports. A meta-analysis that
included 1,219,187 participants and 37,488 incident cases of CHD showed that
higher BMI was significantly associated with age-adjusted CHD risk [age-adjusted HR
in the overweight group 1.20 (95% Cl 1.12-1.29) in women and 1.22 (95% CI 1.12-
1.32) in men and in the obese group 1.61 (95% Cl 1.42-1.82) in women and 1.60
(95% Cl 1.43-1.79) in men, compared with the normal weight group](Mongraw-
Chaffin et al., 2015). Another meta-analysis of participants in 189 studies that were
never-smokers, did not have chronic diseases at recruitment and have survived 5
years (n = 3,951,455 people), showed that a BMI >25 kg/m? is associated with
increased mortality from CHD [HR 1.42 (95% CI 1.35-1.49) per 5 kg/m? higher
BMI](Global et al., 2016). Additionally, our results showing an independent
association of baseline BMI with CVD incidence is in context with the results of
previous cohorts(Rabkin et al., 1977). In the Framingham cohort study, which
followed patients aged 28-62 years for a mean of 26 years, the group with increased
body weight had increased CHD risk compared with the leanest group independently
of age, cholesterol, systolic blood pressure, cigarettes, left ventricular hypertrophy

and glucose intolerance(Hubert et al., 1983).

The fact that BMI is associated with CVD incidence in our cohort of general
population makes BMI a useful marker of increased CVD risk. This marker is easy to
obtain and follow and could be useful for CVD risk estimation in the general
population. Traditional models such as Framingham or SCORE include cholesterol but
do not consider BMI in their equation(D'Agostino et al., 2001; Panagiotakos,
Georgousopoulou, Fitzgerald, et al., 2015). Interestingly, a recent analysis of 17,791
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men and women who participated in the National Research Program 1A (NRP1A) and
the Swiss MONICA (Monitoring of Trends and Determinants in Cardiovascular
Disease) population survey showed that compared with cholesterol, the use of BMI
in the model showed higher risks at all ages and could better discriminate persons at
high and low CVD risk (Faeh et al., 2012). Other authors using electronic health
records reported that using BMI instead of cholesterol resulted in at least equivalent
CVD risk estimation(Green et al., 2012). Hence, the use of BMI as a marker of CVD
risk may aid clinicians to easily discriminate subjects with higher risk and reduce
unnecessary laboratory testing. It should be noted that the use of self-reported BMI
should be avoided for this purpose since in our study it was not associated with CVD
incidence. The fact that self-reported BMI cannot be treated as interchangeable with
measured BMI as it produces substantial error has also been shown in previous

studies(Connor Gorber et al., 2007).

Strengths and limitations of the study

The present work is the first prospective study assessing the effect of baseline
anthropometric indexes on long-term (10-year) CVD incidence that enrolled
participants with age-sex distribution representative of the urban Greek population
(which reflects approximately 70% of the total Greek population). Additionally, the
recording of several factors associated with the development of CVD (socio-
demographic, lifestyle, clinical and biological) permitted the analytical evaluation of
baseline anthropometric indexes on multivariate models that included known CVD

risk factors.

Our study has certain limitations. The baseline anthropometric indexes measured
once, thus a measurement error may exist. Additionally, anthropometric indexes
may change over time and this cannot incorporate in the presented analyses.
However, we made efforts to enrol at baseline only subjects that had stable dietary
habits and did not have significant changes of their body weight, thus baseline
anthropometric indexes represent in a significant degree the participants’ usual
values. We had an allocation rate of 66% at 10-year follow-up; participants who
were lost to follow-up were more frequently smokers and sedentary at the baseline
examination. These observations may have influenced partly the evaluation of
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anthropometric indexes as markers of CVD incidence. The study sample consisted
only of subjects living in the greater Athens metropolitan area, which is mainly an
urban region and, therefore, cannot entirely represent the total Greek population

that live in rural regions.

CONCLUSIONS
Anthropometric indexes at baseline are positively associated with CVD
incidence in a Greek cohort of general population. Baseline BMI is linked with the

development of CVD independently of the presence of known CVD risk factors.
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2YZHTHzH

JKOTO¢ tng mapoloag Metamtuxlakng AwatplBrng Atav n Siepevvnon TG
mBavnC TPOOTATEUTIKNG £Midpaong TG MECOYELOKNG SlatpodnG O ATOHA LE
Swatapayn YAukolng vnotelag. O SEKAETNC EMAVEAEYXOC OTOUC 1875 OUUUETEXOVTEG,
ol omoiol Katd TNV €vapén tng HeAETNG dev eixav cakxapwdn Stafntn, avédelée otL
Ta atopa pe mpodlafntn elxav PeEYaAUTEPN emimTtwon KapSlayyelakng voOoou o€
oUYKPLON HUE TA VOPUOYAUKOLULKA ATopa, opatnpnon mou emiBefatwvel OTL oTov
eAMANVIKO TTANBuopo n Slatapaxn YAUKOING vnoteiag amoteAel mapayovta Kvduvou
(Barr et al., 2007; Leiva et al., 2014). Qotooo, n mepaltépw avaluon £6etfe OtTL n
napoucia Ttou Tmpodlapntn ouoxetiletal pe TNV ekdnAwon Tou OUVOETOU
KOTOANKTIKOU onueiov (StaBntng kot kopdlayyelokr voooc), alkd OxL HE Thv
ekONAWON TNG KAPSLOYYELAKIG VOOOU UELOVWHEVQ, YEYOVOC TIOU UTIOSELKVUEL OTL N
oxéon npodiapntn-kapdlayyelakng vooou dlapecolaBeital amnd tnv ekdnAwaon tou
cakyxapwdn dwafntn.

H napoloa peAétn €6elle, yia mpwtn ¢dopa otn BLPAoypadia, OTL ATOpA e
npodLafntn £XOUV LELWHEVO KATA Ttepimou 60% kivouvo ekdNAWaoNG KapSLayyeLaKN G
vOOOU OTaVv £X0OUV €eVOLAPEON TPOOKOAANGN Kol Katd Tmepimou 80% HELWUEVO
Kivbuvo otav €xouv uPnAn mpookoAAnon otn Meooyelakn Alatpodn, oe clyKpLon
HE TTPodLaBnTika dtopa ou €xouv XaunAn mpookoAAnon. H Meooyelakr Alatpodn
anoteAel mPOTUTIO LYLELVAG Slatpodrc mou cuoxeTiletal pe tn BeAtiwon mMoAAwvV
KOpSLAYYELOKWY TIOPAYyOVIWY KWvdUVoU, OmMwc To Audalpiko mpodid kot n
aptnplokn mieon (Filippatos et al., 2013a; Filippatos et al., 2013b; Gotsis et al., 2015;
Grosso et al.,, 2014; Martinez-Gonzalez et al., 2015; Psaltopoulou et al.,, 2013).
ErunpooBeta, n Meooyelakry Alatpodr) eivatl mAolola o OVTLOEELOWTIKOUG Kol
aVTLPAEYLOVWOELG TOPAYOVTEC KOl OUOXeTIleTOol HE TN MHelwon TNG QyYELAKAC
dAeypovng kat tn otabepormoinon tng abnpwpatikng mAdakag (Casas et al., 2014,
Llorente-Cortes et al., 2010). H avdAuon TwV OUCTATIKWV TNG MEGOYELOKNG
Alatpodnc avedelfe ta povoakopeota AUTapd ofEa WG Tov TIo WHEALLO TTapAayovTa
EvavtL TN Kapdlayyelakng vooou. Mpaypartt, To eAatoAado £xel avtloelOWTLKEG Kall

avtipAeypovwdelg Spacelg, mou ocuoyetilovtal pe pelwon Tou Kopdlayyelokou
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KwwéUvou (Guasch-Ferre et al., 2014). OAec autég ot emdpaocelg mbava cupBarlouv
OTNV MPOOTATEVUTIKY §pacn Tng Meooyelakng Alatpodnc.

O 6eKkaeTnG eMavEAEYXOG £TIONG OVESELEE OTL Ta Atopa e podlapntn ixav
peyaAutepn emimtwon cakxapwdn Slapntn oe cUYKPLON HUE TA VOPUOYAUKOLLKA
atopa. Mpaypaty, Ta atopa pe dtatapayn YAUKOING vnoteiag xapaktnpilovial amno
auénuévn nmatikn avtiotaon otnv Wooulivn, n omola og cuvluacopd pe AAAOUC
TapAyoVTeG KlvdUvou, au&avel Tov Kivouvo ekdnlwaong cakyxapwdn dtapntn (Abdul-
Ghani et al., 2006).

H mopovoa avaAucon €6elée OTL ta Atopo pe Tpodlafntn Kal HEoN
TPOOKOAANGN oTo TpOTUTo TG Meooyelakng Alatpodng eixav 70% HIKPOTEPO
Kivbuvo, evw pe uPnAn mpookOAAnon otn Meooyelwokr Awotpodn eixav 85%
ULKPOTEPO Kivouvo, yla epdavion cakyopwdn dtapntn, o cUYKPLON LE TA ATOUO HUE
XOpUNAn TpookoAAnon. Mallota, ta atopa pe mpodiafntn kat péon n uPnAn
TPookOAANon otn Meooyelakn Alatpodn gixav TeAKA mapopolo (1 Kal UKPOTEPO
Kivbuvo) yla ekbnAwon cakxopwdn Slapntn He TA VOPUOYAUKALUKA dtopo. Mia
TLPONYOUHEVN avaAucon oto Selypa Twv pn SLaBnTkwy CUUUETEXOVIWV 0T MEAETN
ATTIKH €6gl€e OTL n MPooTATEVTIKN £nidpacn the Meooyelokng Alatpodng Evavtl
Tou coakxapwdn Stafntn dwopecolafeital and v avénon TG AVILOEELOWTIKAG
LKOVOTNTOG KoL TN pelwon Twv pAeypovwdwy mapayoviwy (Koloverou et al., 2015),
OUWC ptopel va epumAEkovTaL Kol GANEC WPEALUEC EMEPATELS, OTWC N BeATiwon tTN¢
tvoouAwvoeguatobnoiag kot n BeAtiwon tng Asttoupylag tou evéoBnAiou (Esposito et
al., 2015; Esposito et al., 2004). H avaluon Twv MOPAYOVIWV NG MECOYELAKNAC
Aatpodnc avedelfe wc KUPLOUC avTLSLABNTIKOUC TOPAYOVIEC Ta ¢ppouTa Kol TO
TIOUAEPLKA, N KATAVAAWON TWV omoiwv £xel SexBel OTL PELWVEL TO OEELOWTIKO OTPEG
kot ™ ¢Aeypovry (Evans et al., 2003; van Bussel et al.,, 2015). Emupodobeta,
avadeixbnke o avtldlofnTikog POAOC TWV HOVOOKOPECSTWVY AUTAPWYV OfEWV
(eAatdoAado), to omoio emiong €xel aviipAeypovwdelg Spaocelc alAd Kol eVOSWVEL
NV €kkplon tou glucagon-like peptide 1 (GLP-1), Stadpapatilovtag onUaviiko polo
oTo petaBoAilopo twv udatavOpakwyv (Rocca et al., 2001).

Qotooo, 6ev mpémel va Stadelyel O0tL n Meooyelakr Alatpodry ormoteAsl
npotumo {wng, orote TMOANATAEG AANEG eTLOPACELG pUmopel va Spouv whEALLA KAl va

TIPOOTATEVOUV EVAVTL TOU cakyxapwdn dtaBnAtn Kal tne kapdlayyelakng vooou.

Meooyelakn datpodr kot 10etn¢ enimtwon kapdlayyelakng vooou, oe mpo-diafntikous kat]1Ql

Slapntikolc acBeveis: pelétn ATTIKH/@gob06010¢ DNuttdtog



AgutepelwV OKOTOG TNG Metamtuylakng AlatplBig Atav n dtepelivnon TG
OUCYETLONG TWV QVOPWTTOUETPLIKWY TIOPAUETPWY PE Ta Kapdlayyelaka cupfavta. H
SekaeTnG enmimtwon kopdlayyelokng vooou otoug 2020 CUUHETEXOVTEG auEavotav
napdAAnAa pe ta apyka enimeda tov AMZ. Eival yvwoto otL n avénon tou AM2
ouoyeTileTal He auEnUEvn EMIMTWON KAPSLOYYELAKWY TIAPAYOVTWY KvdUVou, OTwg N
uméptaon, n unepAutdapia, to petafoAikd ovvépopo, n SuoAsltoupyla TOU
evboBnAiou kat n avénon dAeypovwdwv Kal mpoBpouBwTikwy apayoviwy (Brown
et al.,, 2000; Malik et al.,, 2004; Mathew et al., 2008; Seifalian et al., 2010).
ErunpooBeta, moAhol mayxVvoapkol aocBevelc £xouv auénuéva emimeda  Twv
aBOnpoyovwv pikpwv TUKVWY LDL cwpatdiwv (Klop et al.,, 2013). H mayuvoapkia
emiong ouvodeveTal amo avénpévo Kivbuvo ekdnAwong cakxapwdn StaBntn akopn
KoL o€ atopa mou Sev €xouv petafoAkeg StatapaxEg (Franssens et al., 2015).

OL TepLOOOTEPEC QMO TIC OVOPWTIIOUETPLKEG TIOPAUETPOUC OCUCXETI{OVTAV
BETIKA e TNV EMMTWON TN Kapdlayyelakng vooou. MaAlota, o AMZ, n meplpeTpoc
HEONG KAl O AOYOG TEPLUETPOU pEONC/OoXlwv elxav OETIK) OUOXETION HME TNV
KopSlayyelaky VvOoO OKOUNn Kol €melta and Sopbwon wg mMpog yvwoTtoug
KapdlayyelakoUg mapdayovteg Kivduvou. H mayxuoopkio, €KTOG¢ amd tnv auvénueévn
EMMTWON KapSLAyYELQKWY TIAPOYOVIWY KlvdUvou, cuvodeUeTol amod SOUIKEG Kal
Aeltoupykeg aAAayEg Ttou puokapdiou e€attiag evanobeong Aimoucg oto puokapdio
N AWV OXL KaAQ peEAeTnUEVWY pnxaviopwy (Poirier et al., 2004). Autég ol aAAayEC
ouoyetilovtal pe tnv ekdNAwon KapSlayyelakwy MUMAOKWV Kal mibava avéavouv
LE ApECO TPOTo tov Kapdlayyelako kivbuvo (Kenchaiah et al., 2002; Madala et al.,
2008). Emumpodobeta, n mayvoapkia  ouoxetileTal  HE  ETAXUVON  TNG
aBnpookAnpwaong amo veaprn nAtkia (McGill et al., 1995). Emopévwg, n avénon tou
AMZ kot twv AMwv avOpwmopeTplkwY SelKTwWV ocuoyeTiletol pe auénuévo
KopSLayyelako Kivduvo T000 PE AUECOUC OO0 Kal EUIECOUG LNXAVIOUOUC.

MapatnproaUe LOXUPOTEPEG CUCXETIOELC TWV AVOPWITOUETPLKWY SEIKTWV LIE
Ta KapSLaYYELOKA CUBAVTO 0TOUC AVOPEG OE CUYKPLON LE TIG YUVALIKEG. H HIKkpOTEPN
EMIMTWON TNG KOPSLAYYELOKNAG VOOOU OTIC YUVOIKEC TOu Selypatog tnG HEAETNG
KoOlwotd €tol KL oAAwC 1o SUOKOAN TNV €UPECN OTOTIOTIKA ONUOVTIKWV

ouoyetioewv. H kapSlayyelakn vOoOg OTLC YUVOIKEG EKOSNAWVETAL KATA HECO OPO OE
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peyaAutepn nAkia oe oxéon He toug avdpeg, efattiag KUPLWE TNG MPOOTATEVTIKIG

enidpaonc twv olotpoyovwy (Maas et al., 2010).

H OeTIK CUCXETLON TWV AVOPWTTOUETPIKWY SEIKTWV HUE TNV KAPSLOYYELAK)
vooo €xel emavellnuuéva SeixBel otn BBAloypadia (Global, 2016; Mongraw-Chaffin
et al., 2015). Ta eupnuoto NG Topovoog HEALETNG emiBeBolwvouv OTL oL
oVOPWTOUETPLKEG TTAPAMETPOL (Kal WSlaitepa o AMZ, o onolog epdaviletal va €xel
avefdptntn OUCYXETION HME Ta  Kopdlayyeloka ocupBavrta) pmopouv  va
xpnotporioinBolvv w¢ Oeikteg Kapdlayyelakol KvOUVOU OTO VYEVIKO €AANVIKO

mAnBuopo.

Neploplopot

H peAétn ATTIKH eilval n mpwtn TPOOMTIKN) HEAETN TOU SLEPEUVNOE TOUC
TOPAYOVTEG KapdlayyelakoU KivdUvou pe peyaAn mepiodo mapakoAoubnong (10
€Tn) Kal xpnoluomnoinoe Selypa aVIUTPOOWEUTIKO Tou gAAnVIkoU mAnBuopoul. H
TapovUoa UEAETN £XEL OPLOUEVOUC TIEPLOPLOUOUG. AlaBéoipa yla avaAuon Atav Hovo
Ta enineda NG YAUKOING vnoteiog, omote Sev elval duvatdg o SlaxwpLopog Twv
OTOUWV TIOU €lxav KOTA TNV €vopén TG UEAETNG HEMOVWHEVN avoxn otn YAukoln
n/kat dtatapaxn avoxng yAukolng. H kataypadrn twv Statpodlkwv cuvnBelwv He
€VO NUL-TIOOOTIKO E€PWTNUATOAOYLO UTIOKPUTITEL TeplBwplo AdBoucg, OMwG Kot N
aduvopio mpooSloplopol Twv HETABOAWV OTIG SLOTPODIKEC CUVHAOELEG KATA TN
Suapkela tng Oekaetiag. Ooov adopd TOUG AVOPWTTOUETPLKOUC OeikTeg, auTtol
HETPABNKAV HOVO Hia Popd otnv apxn TNG HEAEING, ETOUEVWC UTIOPXEL Eva
neplBwplo Aabouc, evw Sev pmopel va kataypadel o poAog miBavwv PeTaBoAwv 0To
OWHATIKO BApPOC KL TN oUOTACH TOU CWHOTOC. To delypa TG HEAETNG amoTeAouvTav
OO KOTOLKOUG TOU VOMOU ATTIKAC KO, TOpA TO YEYOVOG OTL UTIPXE LKAVI
OVTUTPOOWIIEUCH OOTLKWV KOl KN QOTIKWVY TIEPLOXWY, HMOPEL va pnv ivot mMARPWCE

OVTUTPOOWTEUTLKO yla TAnBuopoUg tou Staflovv o aypOTLKEC TIEPLOXEG.
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2YMMNEPAZMATA

Ao tnv mopovoa Metamtuxlakn Alatplpr] MPOKUTTOUV OPLOUEVA XPHOLUA
ouvunepaocpata. O uPnAog Babuog mpookoAAnong otn Meooyelakr Alatpodr aokel
TIPOOTATEUTIKY €midpacn oe oxéon He Tov Kivbuvo eudaviong dwofAtn Kot
KopSlayyelakng vooou oe atopa pe mpodiaBntn (Statapoxn yAUKOING vnoteilag).
ErunpooBeta, oL avOpwTOUETPIKEG TapdpeTpol Kat oiaitepa o Seiktng palag
OWHATOG UImopoUV va  xpnotpomownBouv wg deiktng kapdlayysltakol Kivduvou,
KaOwg ouoxetilovtal Pe tn OEKAETH EMIMTWON KAPSLOYYELAKWY CUUBAVTWY OE €va
Selypa tou yevikoU e€AAnvikoU mANBuopol avefdptnta amd TOUG YVWOTOUC

KopSlayyelakoU ¢ Tapayovteg KivdUvou.
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