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EYXAPIXTIEX

IMo v ekndvnomn g SWA®UATIKNG OTpIPNg mov Tpoypatomodnke oto TAoico NG
perétng ATTIKH, 06l va evyaplotom:

Tov emPAénovra, Kabnynt| Buwootatiotikng xor Emidonuoloyiog, AnupocsBévn
[TovoylmTdko Tov e EVERVELGE VO, OVOKOADY® TN HAYELD TNG ETONUIOAOYING, TS TPOANYNG
voonudtov kot g PeAtiotomoinong g omuoctag vyeiog. H 10-gmg Onteio pov otig
EPELVNTIKEG TOL ONAdEG oL didae to "ev aywvileaOai"”, TOV EMOTNUOVIKO Kol S1EPELVTIKO
TPOTO oKEYMG, KOOMDC Kol Tov Tpdmo va Eemepvdw Ta Opld pov. Oa MBeha emmAéov va
evyapotom tov Kabnynt Kapdroroyiog Xpnoto Ilitcafo, péhog e TpYLEAOVG EMTPOTNG
™G STPPnG, OV TPOGEPEPE TV EUTEPIN TOL KO TIG TOAVTULEG YVAOOEL TOV GE OAEG TIG
(QAGCELG TNG TPAYHOTOTOINONG THG TAPOVSOS SATPIPNG, amd TN GLAAOYN TOV dedoUEVOV PEXPL
KOl TNV KAWIKY HOTIL OtV oltioAdynon tov  amotedecpdtov. Tnv  Avarinpotpla
Kadnyntpia Atatpoeng ko Atotntikng Xvumeprpopdc Maipn [Navvaxoviia, yio 11 YVOGOELS
OV L0V TPOGEPEPE GE O T XPOVIQL TNG QPOLTNTIKNG LOV GTAO0OPOUING, KOl Yo TO YpOVO
oV aELEPOoE TN Peitioon g mopovcag mpoomddelag, mavta pe mpobupio Kot OeTikn
vrootnPdn.

Eniong, 0élo va guyoplotnom Tovg emMPEANTES 1TPOVG — KOPOOAOGYoLS Xpilotiva
Xpvooydov kot Iodvvn Zxodpo mov ovupeteiyav 610 Pacikd oyedoopd ™G UEAETNG
ATTIKH xabmg kot tov Mavoin Kdumaén mov opydvmaoe T GUALOYN TOV JEIYLOTOG GE OAES
TIC @doelg ™ peAéS. Oa MPelo emiong va €VYOPIOTNC® TOVLG UETAMTUYLOKOVG KoL
TponTUYKOVS @ottntés: Mapia Nrteptudvn, Katepiva Kaloyepomoviov, AAEEavVIpO
Adoxkapn, Miydin Xatlnysopyiov, Odvo T'kpéka, Evayyedio Ihirapdxkn, Xpiotiva
Xot{nvikordov, Niko XxovpAn, Aikio Xpnotov, Avtéda Zdava kot ['ewpyioa Kovin yuo v
ToAVTIUN PoNBELDL TOVG BTNV TPAYLOTOTOINGCT TOV EMOVEAEYYOL TNG LEAETNC, KOl TOVS 10.TPOVG
Kovotavtiva Macobpa, Adumrpo Ilomadnuntpiov, Boacilukn Metagd, war EAévn
Koxapdayystokov kivdvvov ov.

®a NBeha emiong va EVYOPLGTHCM TOVS YOVEIC LOV TOL NTAY SITAN OV GE OAN VTNV
Vv Ttpoonddeia, kKabMOS Kol TOVG PIAoVG oL TTov pE oTepOnKay Kot pe otpiéav oe OAa. Amod
avtovg Ba NBeha va Egxwpiom tn cuvodotdpo pov Ko Nikn Movpovtn mov AelTtobpynoe g
NPEMGTIKO G€ OAa T OVGKOAN Kot potpdotnka pall g OAES TIG EMTLYIES KOl ATOTVYIES LOV.

Téhog, AL TOVTOXPOVA TEPIGGATEPO OMO TOV OMOOVONTOTE, BEA® VO €VYOPICTHO® TO
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IMopyo A. T'ewpyrdomovro, Yoo TNV avoyn, TV LIOUOVY|, TV OUEPIGTN VTOGTHPIEN TOL KoL TNV
TioTN TOL G€ PéVA, OAAG KOt Yol TIG TOADTIHES GUUPBOVAES KOl TIG EPEVVNTIKEG TOV TPOTAGELS

OV TVPOSOTNCAYV CNUOVTIKEG ONUOGIEVCELS TNG SLOTPPNG LLOoV.

Exafn I'swpyoveoroviov
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IHHEPIAHYH

Ykomog: va ovykpodv otatiotikés péBodor ektipmong tov 10-gTo0¢ KOpIOYYELKOD
Kvouvov, kaBmg Kot va e&gtaotel 1 enidpacmn e mpocsOnkng tov Pabpov TpockOAANGNS 6T
Meocoyelokn ATpoen GTNV TPOYVOGTIKT IKAVOTNTO TOV LOVTEA®MV EKTIUNONG TOV KIVOHVOU.
Yik6-M£0oodog: and 1o Mdio tov 2001 €wg to AskéuPpro tov 2002, 1514 dvdpeg ko 1528
yovaikeg ave Tov 18 etdv, mov Katowohsov Gty gupvTePN TEPLoYN ™S AONvag Kot ftav
erebbepol kapdlayyelakng vooov Kot GAA®V ypdvimv vOomV, OmoTéAEGHV TO Oeiypo NG
perémce. Katda to € 2011-12, mpaypatomombnke o 10-emg emavéreyyog oe 2583
ovppetéyoviec. H emintoon Oavameodpov kot pn kapdiayyelok®v cvupdviov (otepoviaio
V060G, 0ED GTEPAVIOIO  GUVOPOLO, AYYEWKO EYKEPOAKO EMEICOO10, 1 GAAL KAPOLOyYELOK(L
ocupupdavta) mpocsdiopiomnkav pe ta kprriproe WHO-ICD-10. O Babudc mpockdAinong ot
Meooyewokn dwatpoen petpndnke pe to MedDietScore (gvpog 0-55). I'o v extipnon tov
Yyxetikdv Kivdovov ypnopomomdnke avdivon emPimong Kot yio v e0peon ¢ dueong Kot
™mg éupeong emidpaocng g Mecoyelokng AwTpo@ng oTovV  KOPOYYEWKO  Kivouvo
ypnowonomdnkov Movtéha Aounuévov E&iomoewv (Structure Equation Models). T ™
depedvnon g TPoyveoTikng atiag Tov poviéAwv ypnouonomdnke o éleyyoc Harrell’s C
Kol o Pabudg opbng emavataSivounons. AmOTEAEGUATO: OGN0 TOVG GULUUETEXOVIEG TOV
enovaSloroynOnkay oto 10-e1t emavéreyyo g perémge, 1o 15.7% gppdvice Kopdioyyeloko
ouupdav. H amotiunon tov PBabpov mpockdAinong ot Mecoyelokn Altpogn o¢ Tpochnkm
oTo. VIApYovTo povtéda ektipnong tov 10-geT00¢ Koapdlayyelakov Kvovvov pmopel va
BeArtiotomomoet katd 17% 1o mocootd opbrg tafivounong tov atopwv. Amd TG MoN
YPNCLOTOLOVUEVEG OTATIOTIKEG HeBOOOVG ekTipnong Tov 10-£To0G KapdayyElKoy Kivduvov,
TO TAPOUETPIKO Hovtédo mov vrobétel v Weibull katavoun ftoav avtd pe v Koddtepn
TPOYVMOOTIKN KOvOTNTA. Zopumepdopata: 1 Mecoyslokn Alatpopn oyetileTon pe peimon Tov
KOPOLOYYELOKOD KIVOOVOUL, 1 OTO1l0L EMTUYYAVETOL LE AUEST OAAG KO UE EUUECEG EMOPACELS.
H mpooOnkn g a&oAdynong tov SoTpoeikdv cuvnelidv oTo VITAPYOVTO HOVIEAQ
extipmong tov 10-gt00¢ Kopdayyelokoy Kivovvov Bo umopovce va PBEATIGTOTOMGEL TV
TPOYVMOOTIKT TOVS IKOVOTNTO. ZVVETMDS 1 TPOGKOAANGCT 6T0 MEGOYELNKO SUTPOPIKO TPATLTTO

amoterel pia avéEodn aAAd amotedeouatikny HEB0S0 TPOANYNC TNG KAPIAYYELONKNG VOGOU.

A&Earc-Kheona: kapdiayyelakog kivouvog, exTiunon, TpoyveoTikn wovotnto, Mecoyelokn

Awtpoon
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ABSTRACT

Aim: to compare the statistical methods for estimating 10-year Cardiovascular Disease
(CVD) risk and to investigate the effect of inclusion of the level of adherence to
Mediterranean diet in the existing CVD risk estimation models, as regards their performance.
Methods-Sample: from May 2001 to December 2002, 1514 men and 1528 women (>18 y)
without any clinical evidence of CVD or any other chronic disease, at baseline, living in
greater Athens area, in Greece, were enrolled. In 2011-12, the 10-year follow-up was
performed in 2583 participants (15% of the participants were lost to follow-up). Incidence of
fatal or non-fatal CVD (coronary heart disease, acute coronary syndromes, stroke, or other
CVvD) was defined according to WHO-ICD-10 criteria. The level of adherence to
Mediterranean diet pattern was assessed using the MedDietScore (range 0-55). Proportional
hazards models were used in order to investigate the effect of MedDietScore and the
individual food groups’ on 10-year CVD risk. Direct and indirect effects of Mediterranean
diet on CVD risk were evaluated with Structure Equation Models. Results: 15.7% of the
subjects that were followed-up developed CVD event. For each unit increase in the
MedDietScore, the 10-year CVD risk was reduced by 9% (Hazard Ratio (HR): 0.91, 95%
Confidence Interval (CI): (0.89, 0.93). The inclusion of dietary assessment in the existing
CVD risk estimation models increased per 17% the correct classification rate. The survival
model assuming Weibull distribution had the best model performance, as compared to
exponential and semi-parametric exponential model. Conclusion: adherence to Mediterranean
dietary pattern was associated with CVD risk reduction through direct and indirect pathways.
Assessment of dietary habits would benefit the identification of high-risk subjects, suggesting
that lifestyle aspects such as Mediterranean diet could be an effective and costless CVD

prevention model.

Keywords: Mediterranean diet, cardiovascular disease, risk estimation.
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1. EIXAT'QI'H

Kapdwayyelokn vocog amotelel o omd Tig kupleg autieg BavdTov, 1060 GTOV
AVATTUYUEVO OGO KO GTOV avamTuooOpevo koopo. Tig televtaieg dexaetieg TOAAES
Oelvelg emONUOAOYIKEG HEAETEG EXOVV OLEPEVVICEL TO OUTIOAOYIKO GUUTAEYUO TNG
VOGOV AVAOEIKVOOVTAG OAPOPOVS TOPAYOVTES KIVOUVOU, UEPIKOL EK TMV OMOi®V GLVOEOVTOL
dpeca e 10 cLYYPovo TpOTo LoNG, OTWS 1 avBLYIEWVY] dATPOPY|, 1| TAYLCAPKia, TO ALENUEVL
enineda Mmdiov, 1 EAAEWYN COUATIKNG OPAGTNPLOTNTOS, TO Gyyog Kol N KatdOAwym, Kabdg
eMioNG Kot T0 YOUNAO KOW®MVIKO-OIKOVOUIKO EMIMEd0 TV ovOpdnwv. Me Bdorn Tig HeEAETES
avtég €yovv avamtuyfel otoyaoTiKd HOVIEAN OV EKTIHOVV TOV OMOALTO 1 TOV GYETIKO
Kivduvo ekdNA®ONG oTEPOVIOI®V  CLUVOPOUL®Y, AauPdvovtog VTOYN TO GUVOAO TWV
TOPAyOVI®V Kvdvvov Tov emmordlovv otovg vd perétn mAnbvouovg (global risk models).
Agv givarl vepfoln va AeyBel 0TL n avayvdpion petpiolumy peyedov mov oyetiovion pe
VOG0 omotelel pio amd TIC ONUAVIIKOTEPEG TPOOJOLG GTN CLYYPOovn koapdtoroyia. Ta
HETPN OO, LEYEDT, Ol TOPAYOVTES KIVOUVOL OMAadN, elval onpavtikol yio 600 Adyovg:
e Eivar xaBoprotcol yio v extipmon tov PBabuod tov Kivdivov mov daTpéyel Eva
GTOUO Y100 TNV HEAAOVTIKY] ELOAVICT] GTEPOVIAING VOGOL Kot

e Amotelovv 610)0 BepamenTIKOV TOPEUPACEDV.

Onwc €xer yivel ovtilnmtd, to teAevtaio. YpoOVIK VTAPYEL £VOC  «TANO®PIGUOC)
TAPOyOVTIOV 7OV OLA0O0EOVV VoL GUUTEPIANEOOVY GTOV  «KATAAOYO» T®V TAPUYOVI®V
Kvdvvov. [apdra avtd vroompileton O6TL, TOGO Ol KTEKUNPLOUEVODY OGO KOl Ol «KVEDTEPOL)
TOPAYOVTEG KIVOUVOL EPUNVEVOVY TTEPITOL TO GO TNG UETOPANTOTNTOG TNG VOGOU UETOED TMV
minBvoudv. Eniong, dev ivar Alyeg o1 opég mov €xet deryBel 0Tt Ta 6TOYACTIKA LOVTEAD TTOV
ompilovial G6TOVG TAPAYOVTEG OVTOVG OMMG AMOTIUNONKAY omd Sdpopovg TANBLGHOVS
VIEPEKTILOVY 1 VTOEKTIUOVV TOV oTepaviaio Kivovvo oOtav gpappoctodv oe  GAlovg
mAnBvcpovg. ITibavég epunveieg Tov TPONYOVUEVOD EVPNLOTOG OTOOIOOVTOL GTOV ETITOANCUO
1060 TOV KAUCOIKOV OGO KOl TOV VEDTEPOV TOPAYOVI®V KIVOUVOV, 1O10ATEP CVTOV TOL
exppaloviol amd 10 cOyYpovo TpoOTo LNG Kol TIG KOOMUEPVES aoyoAes TV avOpOT®V.
Eivat €bAoyo, emopévmg va dtatummbel 10 epdTNUAL: «MATWS TOTIKES EMIONULOLOYIKES UEAETES
wpemer vo, oweCoyBodv yio v oplotepn ovumAnpwaon Tov 0uTI0A0YIKOD UW®OGiKOD THS

OTEPAVIALAS VOTOD K01 ETOUEVOGS, TOV KOADTEPO TYEOLATILO GTPATHYIKMV YLO. THY TPOANYN THS,»
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Aéxa onuavtikotepes nobncels ya ta yauive £ty {ons Aoyw avikavoryrag (DALYs) atyv EAldda.

Kotdragn Avopeg Ivaikeg
Madnon DALYs (%) Méénon DALY:s (%)
1 Koapdiayyelaxn vocog 24.9 Nevporoyikég dratapoyés 24.8
2 Nevporoyikég drotapoyég 19.5 Kapduayyelaxn vocog 23.9
3 Kapkivog 16.5 Kapxkivog 141
4 Axobolo aTvynpoTo 11.2 AvamvevoTik vOc0og 7.5
5 AvomvenoTikn vOGog 8.0 MUvoGKEAETIKN VOOOG 5.5
6 [Mabnoelg awcbnrprov 4.2 [Madnoeg acbnrprov 5.5
opyavmv )
opyavmv
7 MvocKeLETIKT VOOOG 3.1 Axovota aTvyuoto 4.1
8 Taotpeviepikn vocog 2.6 Zakyapmndng Awprtng 3.4
9 Sakyapmong Awprtng 2.2 Taotpeviepikn vocog 24
10 AvamvevoTikég AOUDEELS 1.1 AvamvevoTikég AotUDEELS 1.0

Ipaonpoa 1. Xapéva £t {ong amd v Kapolayyslakn voco oty EALGSa. TInyn: Tlaykoouog
Opyoaviouog Yyeiag, 2003.

H otepaviaio vocog otov EAAnvikd mAnbovoud £€xel amaoyoAncel, Kotd Koipovg,
dtapopovg epevvntés. o yvmotéc mpoomdbeieg eivar n cvppetoyn ™ EALGdag ot perémn
tov Entd Kpatdv (Seven Countries Study), mov dpyioe otic apyés g dekaetiog tov 1960,
Kot cvpmeptérafe 600 EAAnvikovg vto-minbucpote, tg Kpnmg kot g Képkvpag, 1 peiétn
tov AOnvav (The Athens Study), mov deé&nydn ™ dexaetio Tov 1980, | perétn EITIK xon n
perém acBevov — poptopov CARDIO ota téAn tov 1990 kou n perétn ATTIKH otig apyéc
tov 2000, xobmO¢ emiong kol GAAEC WIKPOTEPEG WEAETEC MOV OlEPELVNGOV GLYKEKPIUEVQ
YOPOKTNPIOTIKE VToopddwv tov mAnBucpov. Tig tekevtoieg dexoetieg, Opmg, Eyouvv
ouvtehesOel onuUavTIKEG OAAAYEG OTIG KOWVAOVIKO — OIKOVOULKEG OOUES AAAG Kot 6TIG GUVIOELEG
tov EAAnviko mAnBuopon. Xoyypova dedopéva, Tov Vo apopovV TOVG TEKUNPLOUEVOVS OAAA

KOl TOVG VEDTEPOLG TAPAYOVTEG KIVOUVOL KOl Tr| OYECN TOVUG HE TNV TPATN E€KONAMON
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otepaviaiog vocov, yw tov EAMvikd mAnBuvouo, dev vmdpyovv oty Piploypaeia,
TOVAG(LOTOV, GE eminedo yevikoh mAnBvopov. Taporo avtd, To KEVO TNV evoeAe)] LEAETN

TOV TOPAYOVTOV KApSLoyyYELKOD KIVOUVOU Kot TG EMONUOAOYING TNG KOPILYYELOKTG VOGO

GTO GUVOAO TOL EAANVIKOU TANBVGUO, TOPAIEVEL LEYAAO.

Deaths from ischaemic heart disease, 25-64 years

Deaths from ischaemic heart disease, 25—64 years

FRussian Federation (2005) | 998 [406.3]
Ukraine (2008) | 1144 | 3868
Belarus (2004) [ 849 B 300 P .
Kazakhetan (2006) 305.5 %,0, P
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e 12008) 2658 ® O MOM
Lithusnia {2005) 245.2 2 200 - Males, Eura
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Ipaonpa 2. Ovnopodtnta omd kapdiayysiakd voco oty Evponn. IInyn: Atlas of Health in
Europe, 2008.

1.1 H xaporayysiarn vocog
Q¢ xapoayyelokn vocog opiletor To GUVOAD TV OlATOPAYDV TNG KAPOdG KOl TV

ayyeimv kot TepAapBAVEL TIC TAPAKATO Kuplapyeg EKONADCELS:
Ytepoviaioc  vOGOC, Tov aeopd o€ PAGPeg oto ayyeio TOV AUATOVOLY TV Kopdld

7
L X4

(otepoviaia ayyeia).
» Kopotidikn vocog (ayyeio mov aiplotdvouy Tov YKEQOL0

L X4

% NOoOC TEPIPEPIKDVY Oy YEIMV TOV ALUATOVOVV T AVH KOl KAT® GKpa

Kown ocuvictoca tov moparndve ekdniocemv amotelel n adnpopatiky dwdikacio. H
afnpopdtoon amotedel H. VOCOAOYIKY] OVTOTNTO TOALTOPOYOVTIKNG OLTIOAOYING 7OV

TPOoSPairel Kupimg TOV €00 YITOVA UEYAA®Y KOl UECOI®V OpTNPLOV TNG CLOTNUOTIKNG
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KukAopopiog. Zvviotd po evepyn oladikacioo mTov mePAapPavel To oTotyeio TG ¥poOviog
QAEYLLOVIG GLVOESEUEVO LLE TOVG UNYOVICHOVS €MSOPOOONG TOV OPTNPLUKOD TOLYMUATOG.
[Mopd v eAAnvikn mpoéhevon g AEENG, CNUEPO YPNOLLOTOLOVVTAL SLAPOPETIKOL OPOL Yo
™V TEPLYPAPN NG 0NPOUATIKAG VOGOV, GLUYVE e GLYYLTIKA amotelécpata. O Kuplapyog
TOmog €ivor M abnpookAnpwon (yevikd tavtiletor pe TOV OpO OPTNPLOGKANPVVGT, OPOV
amotedel TOV KLPlOPYO TUTO AVTNG), TOL YAPoKTNPILETOL OO TN dNUoLPYIL WMOODV TAUKDV
oTovV €60 YITOVO Kol 7oL oLV mapovstalovy éva TLUPHVE TAOLGLO ©E AITIdL.
[Mapammpeiton Kupiwg otV 0OPTA Kol OTIC apTNnpieg Kot KOPLOL YOPAKTNPIOTIKA €ivor 1
OVOLLOLOYEVIC EKOPILOYYEIOKOD KIVOOVOL EVIPN KOTOVOUN, KOl 1 WVOAMTMOONG afpotoTikn
OVLYKEVIPMOOT| LLE VEKP®OOT), atpoppayio Kot topovcio Opoppov (Stehbens et al., 1995).
Xopakmplotikd TV abnposkAnpuvtik®v Profov sivar n eEEMEN Tovg pe ™V TAPodo
TOV XPOVOoVL, Ommg aiveton 6to I papnua 3. To apyikd edpnua eivar ot MTOOES YPAUUDCELS
TOL OVTIOTOLYOVV GE VLROKITPIVEG EMUNKELS VREYEPCEL TOL £0M YLITOVA, OUETpov |
YMoctoy €¢ 1.5 exatootoh, @epdueves kATl TOV EmMMKN  AEova TOv  ayyeiov.
Mikpookomikd — cvvictovior og  dfpoion  aEP®OOV  KLTTOPOV HE  KEVOTOTIMOES
KLTTOPOTAAGLLO, TO. OTTOL0L TTPOEPYOVTOL TOGO OO LOVOKLTTOPO OGO Kol oo Agieg HViKES tveg
tov ayyelov. H afnpopatddng midko aroteiel 10 maboyvorovikd 16TOAOYIKO 0PN TNG
afnpookinpwong. Zuvnbwg ivar mAovolo 6 Mmidio | WoMTAING, He OLPOPETIKY KOTA
nepintoon gpeavion, kitpvn M eoid, mowkiliel oe uéyebog, amd Ay YIA0GTH €0 PEPIKE
EKOTOCTOUETPO, EVA EIVOL OKOVOVIGTY € oYNUo. M1KpOGKOTIK(A, OTOTEAEITOL OO TOIKIA®V
€100V KOTTOPO, TO 07Ol TEPIAAUPAVOLY Aglol LVTKA KOTTOPW, LOVOKVTTAPO TOV TPOEPYOVTOL
oo To aipo Kot Sdomapta AEUPOKVTTAP, EEMKVLTTAPLO OVGIN GLVOETIKOVL 10TOV KOl ALTidLL.
H pwpn mepiektikdémro oe Mmidio odnyel 010 oynuaticpd vadovg madkoc. To abnpopo
glval o mupnvag eE@KLTTAPIOV Amdiov ™ PAAPNG, Tov amoteleitan amd YOANGTEPOAN KO
eotépeg yootepoing. H peyébuvon tov mhakdv tpokalel atpopio tov HEGOL yrtdvo Kabdg
Kot veoayyetoyéveon. To abnpopa £xel oG omotéAespa TV ELEAVIon acPEcTmOoNG 1 EAKOV 1)
Opoupwonc M apoppayiag oto ayyeio Kol To GYNUOTICUO EMTAEYUEVNG TAAKOG TTOV 00T Yel

KO OTNV EUOAVIOT] TOV d10pOp®mV KAVIK®V cuvopoumv (Kumar V, 1997).
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Atherosclerosis Timeline

Complicated Fibrous

From First Decada From Third Decade From Fourth Decade

Thrambosis = -
Growth Mainly by Lipid Accumulation  mematema *‘“:,E:‘]IE;::’"

Adapted from Pepine CJ_Am J Cardicl 1598, 82{suppl 10A):235-2T5.

Ipaonpo 3. Anovpyio kot eEEMEN ™ 0ONpookANpoOTIKNG drodikaciog. [yyn: American
Journal of Cardiology, 1998.

1.1.1. Emonuoloyia kopoiayyelokng vooov
Youpmva pe to enionpa ototiotikd otoyeio (European Cardiovascular Disease Statistics,

2012), n kopdiayysloky vocog tpokoiel mhve and 4 ekatoppdplo Oavdtovg to ypoévo oty
Evponn mov v kabiotovv v mo onpoavtiky otie Bavatov oty Evpondaikny ‘Evoon
(Nichols et al., 2012). Zyeddv pio otig mévie yovaikeg (22%) kat évog 6TOVG TEVTE AVOPES

(20%) mebaiver and kapdiayyelokn voco oty Evponn (I papnua 4).

Deaths per 100,000

Il 100to 220
B 50 to 100
B 30to50
[] 20to30
[] <20

D no data

I'paonpae 4. Ovmoomra ond kopdiayyelokn voso oty Evpomn. I1nyn: OECD 20009.
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H xopduayyeiaxn vocog eivar 1 tpd oution Bovatov yio T YOvoikes OA®V TV YOPOV
¢ Evponng mov dobétouv ta oyetikd emionpa ototyeia, eved amoteAel Kol TNV TPp®OTN oiTio

BovAToL 0TI TTEPIOCOTEPEG EVPMTAIKES YDPEG Kal Yoo Tovg Gvopec. E&aipeon avtod tov

Kavova

Iomavia). To okovopko Kot KOvmviko KOGTog TG kopdtayyelakng vocov otnv Evponn CVD
etvar oyedov 196 exatoppvpla evpd o YPOHVo. Ao avTd, T0 54% aPopd KOGTN VOCNAELDV, TO

24% o¢ anmAieleg AOY® HEIOUEVIG TOPAYOYIKOTNTAG TOV ATOR®V Kot T0 22% agopd g KOoTN

amotedovv €€ ydpec (Failia, Iopoand, OAhavdio, Ayiog Mapivog, XAoPevio kot

Y10 VETIOT LT GPOVTION TWV TAGYOVIMV.

Av kot mopovctdlovion KAmowo evOOPpLVTIKA oToleion pE EKTIUNCELS WHElmoNG g

Bvno o™ TG OO KOpdyYEoKT] VOGO GE KATOLES, OVETTVYUEVEG KVUPIWG, XDPES TOL KOGLOV,

vt ¢ POIVETOL VO IGYVEL GTO GUVOAO TV Y®P®V OV Topovctdlovtal oto I papnua 3.

300

250

200

150

Deaths / 100,000

100

50

h \ mm Blulgania
m—— France
.-____\-.___ m— Hunigary
e Kazakhstan
Russian Federation
BEHE RN REEEEEEEEE88E88 8 s et

Cpaonpo 5. Ovnoodémto amd kapdiayysiakn voco katd ta £t 1980-2000, oe detypo

YUVETMG, M ovoaiTion TG Kapdloyyelokng vocou glval £va pLeydlo cTolynua yio Tig

TOMTIKES ONUOCIOG VYEIOS TOV YOPDOV TOV OVIIKOVV GTNV EVPOTIKY £VMOT, HETAED ALTOV

evpomaikmv yopov. ITnyn: European Cardiovascular Disease Statistics, 2012.

Kot 1) EALGOa.
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1.1.2 Emonuioloyia kapdiayyeioxns vooov otnv EALddo

Onwc mpoavaeépOnke, n kopdloyyeloky vO6og 6tov EAMANVIKO TANOLoUO £xEl ATOGYOAT-
OEL, KOTA Kopovs, S1pOpPOvS EPELVNTEG, LLE TTLO YVMOOTY TN GLUETOYN TG EALGSOG oTn peié-
™ tov Entd Xopov, tov copneptérafe ovo EAAnvikodg mAnbucpovg, g Kprtng kot g
Képkvpag (Menotti et al., 1989). Me Bdon Tig TopatnpioEl; OV £YIVOV GTIS dV0 OVTEG
TEPLOYES, TEKUNPLOONKE Yoo TPAT POPE O TPOGSTATEVTIKOG POAOG TNG TPOGKOAANCNG GTO
Meooyelokd Tpomo {ONG eVAVTIOL GTNV KOPOLYYEWOKT VOGO. XVYKEKPIUEVO, 1) TEPLOYN TNG
Kpntg ntav autn pe m kpdtepn eXInTOoT Kopdayyelokg vosou HETAED OADV TV YOP®OV
OV GLUUETE OV 0T HEAETN, aAAd kot 1 Képrupa giye pio amd Tig YoapmAOTEPEG EMMTMOCELS
0T0 GUVOAO TV YOPAOV TOL GLUUETEYOV. Me apopun avtny ™ perétn, n EAAGOa mpe tov
TITAO [OG OO TIG YOPES YOUUNAOD KOPILYYEWKOD KIVOUVOL, YMPIG OUMG VO, VTAPYOLV
emionpa otoryeio yio TV EMMTOOT TG KOPIYYELNKNG VOGOV GTOV EAAAOIKO YDPO GLUVOAIKAL.

H mpodt mpoondBeia amotipnong éywve pe v pedétn CARDIO2000, pio moAvkevipikn
TAVEALUOIKY] LEAETT 0GOEVOV-LOPTOP®V, TOV JEPEHVNGE TN CLGYETION UETOED TOALDY OMULO-
YPOPIK®V, STPOPIK®V, cLvnOeldv {oNe Kot AAA®Y TapaydVI®mV Kivouvoy pe v Tihavotnto
avantoéng o&wv  un-Boavatmeopov otepaviaiov enecodiov. Kotd ta &t 2000-01,
peretnOnkav 848 dtopa wov pOAG elyav elcoyBel 6€ VOGOKOUEID Yo TPDTO GTEPAVINIO EMEL-
06010 (0 Epepaypa Tov pvokapdiov 1 aotadr otndayyn) kot 1078 dropa ywpig kapio KAL-
VIKN] voyio Kapdlayyelokng vooov eCopotmpéva Katd nAkio (£ 3 étn), eOAo Ko meployn
dtopovig pe toug acbeveic. ZOpemva pe ta 0edopuEva TG LEAETNG, TO 77% ToV emelcodimv 1-
Tav dvipeg péong nixiog (59 = 10 €m), evd ot yuvaikeg TAGYOLGES NTOV KATd 6 ¥poVia
peyoAvtepeg (65 £ 9 étm). Lt perétn CARDIO2000 n derypotoinyio fToV TUYOLOTOIIEVN
OAAG KO O10CTPOUATOTOMUEVT] GCOUPMVO, LE TNV KATAVOUN TOV TANOLGLOV, pe dedOUEVAL OO
v EBvikn Ztatiotikn Yanpeoia, ondte gixe mepropiobel n mbavn dvion Katovoun dtupopmv
GLYYLTIKOV Ttapayoviov. Onwog eaiveton otov Ilivaxa 1, T0 KATVIGHA, 1 OPTNPLOKT LTEPTO-
on, N VIEPMTISAiN, O CAKYOPDING JPNTNG, TO OIKOYEVEINKO 1GTOPIKO GTEPAVINING VOGO,
Kol 1 kobotikn (o1 amotehovv peiloveg mapdyovieg Kvohvov, Ve 1 TPOOKOAANGN OTN
Meocoyelokny Atpo@n Kot TO LYNAO HOPQOTIKO EMIMENO AMOTEAOVV  ONUOVTIKOVS
TPOCTUTEVTIKOVG TOPAYOVTES GUUP®VO pPe TN peAétn aocBevav-paptopov CARDIO2000
(Pitsavos et al., 2002). Xto povtého ANeOMKaY VITOYN TO VA0, 1| NAIKIO, 1] TOAPOVGIN KOWVOVL-

KoU Gyyovg, 0 deikTng Haloc COUATOC, KOl 1) TEPIPEPELN LECTC.

19



AIAAKTOPIKH AIATPIBH, Ekapn FlewpyoucomnouAou

IMivaxag 1.1 Anotedéopota amd ™V AoYopOGeTIKY TOAVOPOUNOT| TOV EQAPUOCONKE

Yo, VoL EKTIUNGEL TO EAANVIKO povtédo ot pedétn CARDIO 2000 (Pitsavos et al, 2002).

XyeTKOG AOyog  95% owdotnpa

EUMOTOCVVI|G
Ynréptaon (vou Evavtt Oxt) 1.98 1.54 - 2.55
Zakyapmong dtafnng (var Evavtt o) 2.07 1.49 - 2.88
Yrepyoinoteporaio (vor Evavtt oyt) 3.72 2.93-4.73
Owoyeveloko 161opkod XN (var Evavtt oyt) 4.32 3.30-5.65
Meooyelokn Awtpoer| (vioBétnon évavt oyl)  0.43 0.33-0.55
Katavaioon aikodr
(1-2 motnpia. / nuépa évovt kabolov) 0.53 0.37-0.75
(3-4 motnpia / nuépa évovrt kaboiov) 1.13 0.83-1.54
(+5 motipio / nuépa évovt ka@olov) 1.96 1.13-3.42
Katavaioon kagé
(1-2 plirlavio. / nuépa évave kabolov) 0.58 0.42-0.93
(3-5 plirlavio. / nuépa évave kabolov) 0.96 0.62-1.48
(+5 plitavia / nuépa évavt kabolov) 1.70 0.75-3.84
Katabiwyn (vor évavtt oyt 1.47 1.12-1.92
YoUatiky aoknon (vai Evavtt oyt) 0.69 0.54-0.89
Mopowtikd eninedo
(uétpio évovt younio) 1.41 1.07-1.87
(vynio évovt younio) 0.69 0.59-0.81
Kdanvicpa (>1 torydpo/muépa évavtt kaboiov)  1.25 1.06 — 2.45
Ewc6ompua
(uétpro évova younio) 1.20 0.68—2.14
(koo évavr younis) 0.90 0.50-1.63
(rolb kodo évavtt younio) 0.65 0.36 — 0.96
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Ta dedopéva amd ™ pedétn CARDIO2000 omotélecav  pall pe  OGAAEG  TOTIKEG
HEAETEG TOL LOVOL OEOOUEVEL Y10l TN GXECT TOV TOPAYOVI®OV KIVOUVOL WE TOV KOPIOYYEWKO
kivovvo otnv EAAGOa Tig televtaieg dekaetieg. Oumg, ktote, £(0VV GLVTEAESTEL ONUAVTIKES
OAAOYEG OTIC KOLVWVIKO — OIKOVOLUKES doUéG aAAd katl oTic cuviBeieg Tov EAANvikoh mAnbv-
GLOV.

2Oyypova dEGOUEVE TTOV 0LPOPOVV TOVG TEKUNPLOUEVOVS OAAL KO TOVG VEATEPOVG TTAPAYO-
VTEG KIVOUVOV Kol T GYECT) TOVG UE TNV TPAOTN EKONA®ON Kopdlayyelokn vocso yia tov EAAN-
VIKO TTANOVGUO, OMUOGLEDTNKOV TOAD TPOGPATH YloL TOV 0oTIKO g EAAGOaG petd v
olokAnpwon g 10-et00¢ mopakorovOnong tov ocvuueteyoviov ot perétm ATTIKH
(Panagiotakos et al., 2014). H peiétn ATTIKH &ekivnoe 1o 2001 and v A Kapdioroykn
KAvikn tov [Movemotpiov AGnvov. Zvuupeteiyav 3,042 evidwka dtopo (1,514 dvopeg ko
1,528 yuvaikeg), yopic yvooty KopdlayyelwKky vOco, KATOIKOL TOV VOUOU ATTIKNG. XTOVG
ebelovtég, mov ocvppeteiyov pe mocootd amodoyns katd 78%, petpndnkav Kowwmviko-
OKOVOUKE, ONUOYPAPIKE, KAWVIKE, TOpAKAIVIKG, Ol0TPOOIKE KOl YUYOUETPIKE GTOUKElD.
Ytoxoc ¢ pehétmg ATTIKH nrav va amotyundei o e€mmOAAGUOC TOV TOPAYOVI®V
KOPOyyELoKkoy Kvohvov otov TANBuoUO Kot Vo GuoyeTicfodv d1dpopotl TapayovTES LE TOV
Kivduvo gpeaviong kapdtayysiakng vooov (Panagiotakos et al., 2008). TIpdypott, n peké
ATTIKH, a@ov avédeiEe T cuyvotnTo ELEAVIONS GTOV TANOVGHO TOV TOPAYOVIOV KIVOLVOU
Kol o@Qov omotiunce To younAd Pabud mpookdAAnong otn Mecoyswokn Awtpogn,
olokANpwoe 10 10-e11 emavéreyyo (2011-12), kou avépepe avénon ¢ 10-gtodg emintmong
(2002-12) ¢ kopduayysiakny vooo oto 17% yio tov aoctikd mAnbvoud, adhd kot poydaio
avENoT TOV VEOV TEPIOTATIKOV 6€ OAO Kal vedTepa dTopa (aKoua Kol o€ vedtepovg Tmv 40
ETMV). XTOVC Topdyoviec mov oyetiCovion pe v mBavodTTa EUPAVIONG KOPOIOYYELOKNG
vooov, katatdydnkov ol KAaooikol moapdyovteg (to dppev @OA0, N MAkia, 1 VIEPTOGT, O
dwPne, 1o Kanvicpo, to avénuéva emineda.  CRP), evd mpoototevtikoi mopdyovteg
TPOEKLYAV 1| EKTOIOELOT KOl 1) TPOookOAANoN ot Mecoyelakn Awatpoen (Panagiotakos et
al., 2014).

Ta otoyelo ovtd avatpémovv v kotdtoacn e EAAGSoC oTig ydpeg yopnAod
KOPOOYYELOKOD KIVOUVOL Kot OMUIOVPYOVV GUECT] OVAYKY] Y10 EQAPLOYN TOALTIK®OV VLYEiog
oL B GTOYEVOVYV GTN AVOYAITION TNG KOPIYYEINKNG VOGOV a0 TOLG EMIGNUOVS POPELS,

1060 GTO EMMEDO TNG TPWTOYEVOVS, OGO KOl GTO EMMESO TNG OEVTEPOYEVOLG TTPOANYNG.
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1.2 Iapayovtes KIvOvYOU KapOolayyEIOKIS VOGOV

[Tapdyovteg KvoOHVOL Yoo TNV EUEAVIOT UIOG VOGOV OTOKAAOVVTOL T YOPOKTIPLOTIKA
exetva, Tov Otav To PEPEL TO ATOUO, ALEAVOLY TIG TOAVOTITEG VO VOGN GEL, GE GYE0T UE TIG
mOOVOTNTEG VO VOONOEL €VOL GTOHO TOL O QEPEL TO GLYKEKPIUEVO YOPUKTNPIOTIKE. Ot
TAPAyovTeG Kvohivou ympilovtal 6 TPOTOTOWGIHOVS KOl U] TPOTOTOMGILOVS, LE KPITHPLO
TO oV UTOPOLV va. ovTIHETOMIGH00V pe kamolov Tpodmo (m.y. aAiayr otov tpdmo Long) 1
TOPAUEVOLY apeTdfAntol oe OAn ™ Lon tov atdpov (m.y. yovidwa). Ot TpmTOol, EMEWN OTAV
AVTETOMIGO0VV 00MYOUV G€ pHelmon Tov KvdhHvou gpedviong g vosov, amotelobv Pactkd

o010%0 TOV oTpatyikdv tpoinyng (Kannel et al., 1976).

1.2.1 My pormormoinoiuol mopeyovies K1vovvo

1.2.1.1 @dblo
To dppev PHAO 16TOPIKA KATEXEL LYNAOTEPO TOGOGTE KOPOALYYEKNG VOGOV GE GYECT e

70 OMAV, EVO VTO ATOSISETOL KUPIOS TNV TPOSTUGIO TOV TAPEYOVV GTIS YOVAIKES Ol OPUOVEC
@OAOL OGNV OVOTAPUY®YIKT NMKI, U0 KOl 1 ETIMTOGELS GLYKAMVOUV OTIG NAKieg dve TV
55 etdv. Ot yvvaikeg amd v GAAN, amoteAovv pio vTd-ouddo oL To. TEAELTAIN YPOVIN
Tapovctalel aVEAVOUEVT] EMMTOON KAPOYYEIOKNG VOGOV, EMOUEVMG, OMOTEAEL ONUOVTIKO

nedio epguvnTikov evdlapépovtog (Panagiotakos et al., 2014).

1.2.1.2 Hhixio
H avénon g nAiciog mpokaiel adEnon tov kapdloyyelakod Kivobivov, Kupimg AOY® Tov

LEYOADTEPOV YPOVIKOL SLOGTHUATOG KT TO 0010 dpa T0G0 1 aBNpocKANpOTIKY Stodtkacial,
AL Kot YloTl auEAVETOL 1] ETTTOOT Kol TOV TopayOdVTOV Kapdloyyelkod Kivovvov, OTmg 1
OPTNPLOKN VIEPTACT] KOl O Gakyap®ong owpntmg. Ta tedevtaio ypdvia dpme moapatnpeiton
peiowon ot péon nikio eKOMAMONG KopPOLOYYEWKNG VOGOV, YEYOVOC oL Oo Hmopovse va

ekT0&ENGEL TO KOGTOG TNG VOGOL av dev avayattiotei apeca (Panagiotakos et al., 2008).

1.2.1.3 Owoyeveraxo 16topiko
To owoyevelnkd 16TOPIKO KOPIAYYEIOKNG VOGOV givol 1oyvpdc  TPodabectokog

TOPAYOVTAG YO TNV EKONAMOTN KOPIYYEINKOD GLUPAvToc Kupimg yoti ecmkAeiel
YOVIOLOKT TTPOOLEOEST TOV ATOLOL VO PEPEL TAPAYOVTEG KIVOVVOL Kot v, EKONADGEL T VOGO.

(Woodward et al., 2007).
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1.2.1.4 Xoxyopwong Awafning
O ocoxyapmdne owPnrng Oewpeitar efoupetikd emPapuviikdg TAPAYOVIOG Yo TNV

EKONA®OT KAPOLAYYELOKT] VOGOV (oL OYEOOV TETPAMAACIALEL TOV KIVOLVO EKONAMONG
oTEQOVIOIONG VOOOV, EVM TAVTOHYPOVO 1 KOPOLYYEWOKT VOGO amoteAel T cuyvoTtepn attio

Bavdrtov tov dapntikov atouwy (Pitsavos et al, 2002)

1.2.1.5 Aptypiaxn Ynéproon
H peAiétn Framingham ftav n podtn mov enifePainoe v emifopuviikn enidpacn g

apTNPLOKNG VIEPTACNG oTOV Kapdlayyelakd kivovvo (Kannel et al, 2000). Ot vaeptacikoi
acBevelg &yovv onpavtikd avénuévoug deikteg eAeypovng (0mtmg C-avidpmoa TpomTeivn Kot
WmO0YOVO) TOL TPOAYOLY TNV EKONAMGCT KOPIYYEINKNG VOGOV, EVM TOVTOXPOVO TPOKOAEL

ueiwon g EAACTIKNG tkavotnTag Tov ayyeiov (Pitsavos et al., 2002).

1.2.1.6 Ymeplimdouuio
H pedét tov Entd Xwopdv nTov 1 Tpdtn mov Topatipnoe 610 25-e1€¢ ypovikd dS1dotnua

mapakolovdnong O6tL n otepaviaics vOoOG MTAV GLYVOTEPT GE ATOUN TOV ETACKAV OO
vrepMmdaipio, KoOIGTOVTIOS TNV OTOOOKA TO ONUAVIIKOTEPO OepamevTikd O©TOYO OTN
oOyypovn kapdoroyia (Perk et al., 2012). To avénuéva eminedo TG YOUNANG TLKVOTNTOG
MITOTPOTEIVNG TPOKAAOVY aDENGT] TOV KOPILALYYEIKOD KIVOUVOU TO GUYKEKPIUEVO KAACLLOL

™G YOANGTEPOANG ivar Pacikd GLUUETEYOV LOPLO 0TI abNpOUET®OT).

1.2.2 Tpomomomjoior mopayovies Kivovvoo

Ol TpOomOTOMGIHOL TOPAYOVTES Kapoloyyelnkoh Kivovuvou givar o PBacikdc 6tdyoc TV
OTPOUTNYIKOV TPOANYNMG NG VOoOoL, YTl péca omd tn Olayeipton tovg eivor epikty pia

ONUOVTIKY LEIDMGT TOL ATOUIKOD KapdlaoyyELokoD KivoHvov.

1.2.2.1 Kanvioua.
To kémvicpo elvar €vag amd TOVE TPMOTOLG TAPAYOVTEG KOPIYYELNKOD KIVOUVOL TTOL

avayvopiotnke ot Biprloypaeia, v ot apvnTikéG TOV dpAcES GTOV Kapdtayyelokd kivouvo
etvar moAAamAEG (AvEAAOTIKOTNTO TOV TOYOUATOV TV ayyeiwv, ofeidmorn ¢ yoUnAng
TUKVOTNTOC MTOTPMTEIVY Kot avENoT TG aptnplakng mieong. H dtaxkomn tov kamvicpotog
elval og Béomn va TPoKaAESEL QUECT] HEIMOT TOL KOPOLOYYELNKOD KIVOUVOL OTO GTOMO, KOt
TOMEG exoTpaTeieg £xovv dtopyovembel ta televtaia ypovia oTig evpomaikég xmpeg (Mallaina

etal., 2013).
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1.2.2.2 KabOworixy (o
H xaBiotikn {on Bewpeiton kabiepopévog mapdyovtag Kapdlayyelokod Kivohvov, Hog Kot

N doxnon tvatl YvmoTd MG HEIOVEL TO KIVOUVO EKONAMONG LITEPTAOTC, CAKYOPDOTN OtafnTn,
Kol oTeEQOVIoiog VOGOV, Kupimg HEGH TNG EVEPYETIKNG EMdPAONG TOV 0oKel 6T0 £vO0ONA0

(Panagiotakos et al., 2001).

1.2.2.3 Hoyvoopxio
[MTavo amd 000 10-etieg n moyvoapkio el Koataypopel ¢ peillov moapdyovrog

Kapdiayyelakov kvdvvov (Kannel et al., 2000) kot pdiota 10660 16YLVPOS TOL PAIVETOL VO
podyel TV abnpockAnpwomn 1N amd Tov veapég nAKiog. AToteAel ONUOVTIKO GTOiYNUA Yo

™ dnuocia vyeia, pog Kot 1 Tayvsapkio sivon emdnpio mtov egamhdveTon pe Toyeis puOpovg.

1.2.2.4 Arazpopn
Metd ) perdém tov Entd Xopdv mov avédele 1o polo tng daTtpoens, pion akoun

KOPLQOIOL TOAVKEVIPIKY] HEAETN OéAnce va efetdoet Toug MOPAYOVIES KOPOLYYELLKOV
kwoovov. H perétn INTERHEART, mov mapd v avadpopkn g pebodoroyio Katéyet
onuovtikny Béomn otn cOyypovn Kapdlohoyikn emidnuoroyio, aveédelle To pOAO TNG VYIEWVNG
STPOPNG GTNV TPOANYT NG Kopdlayyelakng vooov. H pelén mepidapPave 5,761 acBeveic
pe mpwtn exkdniwon O&€og Epppdypatog tov Mvokapdiov (OEM) and 52 ympeg kot 10,646
VYIEIC, EEOLOIMUEVOVG MG TTPOG TO GVUAO, TNV NAIKIO KO TOV TOTO SIOUOVIG. ZOUP®VO LE TO
ELPNUATO TNG HEAETNG, O am0od0TEOS oTnV avlvylevr] datpoer] (dnA. opol] KATOVAA®GN
QPOVTOV KOl AQYOVIKOV Kol aLENUEVY KOTOVAA®OTN OAKOOA) Kivovvog Mrtav 30% (95%
Avdotpo Epmietoouvng 26% - 35%) (Igbal et al., 2008). Avtd petappdletor og e€ng: €av o
TANOvopdg 6to cHVOLO TOL VIBeTOVoE VYIEWVEG dTPoPIKES cuviBeleg, 30 amd Tovg 100
KapdloAoywkovg acBeveig Ba Mtav eilevBepor vOcov. XT0 TEMKO LWOSEYUO TNG HEAETNG
INTERHEART 6ev a&loloynbnke n emidpoacn Tov OS0TpOoPIKOV TPOTOHT®V, OAAL HOVO
CLYKEKPIUEVOV OUAd®V TPOPiL®V, YeEYOVOG mov umopel va odnyel o€ LWO-KTIUNOT NG
GUVOAIKNG €MOpaOoNS TG OaTPOPNS, AOY® TG TOOVIAG GUVEPYIKNG EMOPOCNC TOV TPOPIU®V
TOL KATOVOADVOVTOL TaLTOYXPOVa. (TT.Y. OGTpa, Yapia, dnunTplakd K.4.).

Mo v amotdmT®won Tov POAOL NG SATPOPNC GTIV TPOYVMOGT] TNG KAPIAYYELNKNS VOGOV,
OTOLTOVVTOL TIPOOTTIKEG UEAETEC TOPOTAPNONG OTIS omoileg To Ogiypo amotelodv dropa
erebbepa kapdlayyelokng vooov, omnv apyn TG oetypatoAnyiog. H xatoaypaen tov
SlTpoIk®V cvuvnbeldv Bo mpémel vor Exel yivel OTOOONTOTE Amd TNV apyYn TOL YPOVOL
TapoKorovONoNg, ®OTE Vo cLOYETIGOEL GTN GLVEXEW HE TOV KIVOLVO gp@dviong Tng

kapdlayyelokng vocov. Ta péypt topa dedopéva ot PipAoypaeio mov TPOKHTTOLY Ao
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TPOOTTIKEG HEAETEC TTOV e€€Tacay TO POAO TNG JOTPOPNG GTOV KAPIAYYELNKO Kivouvo Ogv
€YOUV €0TIAGEL GE GLYKEKPLUEVA TPOOILA 1} SATPOPIKE TPOTLTA. L& TPOONTIKY UEAETY TOV
€oTiooe 6TOV KivOUVo EUQAVIoNG ayyelokob eykepahikov emelcodiov (Fung et al., 2004),
ypnoworombnkay  ta  SlTpoPIKa  dedopéva  amd 71,768  yuvaikes ywplc yvoOoT
KapOLYYELOKT VOGO 1) GOKYOP®OT daTn, T0 OToio LECH TAPOYOVTIKNG AVAALOTG OVESEIEQY
V0 oNUAVTIKOVG Tapdyovies: to "vylewo" kot to "duTikd" mpdtvmo. Metd amd 14 €
TapOKoAOLONGNG, O KIVOLVOG TOL OVMTEPOL GE OYECN HE TO KOTMTEPO TEUTTNUOPLO
TPOGKOAANGNG TN OLTIKOL TOTOV dtaTpoen Mtav 1.58 popég peyorvtepog (95% Aldotnua
Eumiotoovuvng: 1.15,2.15) yio v guedvion ayyelokod eykepaikoy emeicodiov kot 1.56
Qopéc peyoltepog (95% Awdomua Epmictootvng: 1.05,2.33) yuo v puedvion 1oyopko
eyke@oAkov eneicodiov. [Mapdro mov M ypnom TG TOPAYOVTIKNG aVAALGNG €lvol KOWVAG
OmOOEKTY] OTNV aVAdEN OTPOPIKAOV TPOTOTTV, Oe®pelton VTOKEWEVIKT] Kol oTEPEITOL
SVVATOTNTOG YEVIKEVONC, €101KA €4V TO deiypa deV €ival aVIITPOCSHOTELTIKO TOL TANBVGUOD
avagopdc. Aapupdvovtag vroyn OtL 10 delypa givorl omOKAEIGTIKA Yvvoikes, M TOPOLGA
HEAETT) OgV UTOPEL VOL YEVIKEDGEL TAL EVOLOPEPOVTO OTTOTEAEGILOTA GTOVS (VOPEG,.

Oocov apopd otn Meooyetokn dwatpoen, n uedétn Northern Manhattan Study, pe 2,568
GUUUETEYOVTEG, OVEDEEE TG O HeYOADTEPOS PabUoc mpookOAAnone ot Mecoyesiokn
AlTpo@n GLGYETIOCTNKE AVTIGTPOPA LE TOV KOPOLoyYELKO KIVOLVO, KUPImG HEGH NG HEIMONG
TOV 0EEMV EUEPAYLATOV TOV HVOKAPSIoL Kol Oyl HECH OYYELNKAOV EYKEPUAKOV ETEIGOOIMV
(Gardener et al., 2011). Ot gpgvvntég ypnotponoincav 1o deiktn MeDi mov meptloufdver
EPMTOES Y Ta POoiKd YopaKTNPoTIKE TS Meocoyelokne ATpopng He oKomd va
a&lohoynoel v mpockOAAon oto mpdtumo. Emumhiéov, to eAAnvikd tunpo tg HEAETNG
Prospective Investigation of Cancer (EPIC), mtapovcioce mapdpolo amoteAéopato, He Okt
OV ATOTILOVCE EVVEN OLAOES TPOPIHMV. ZVYKEKPIUEVA, NEYAAVTEPOS PAOUOC TPOGKOAANGNG
ot Meocoyewokn Awtpoer, ovoyetiotnke pe 25% peiwon g OBvnmowomntoag  amd
Kapdlayyelokn vocso (Trichopoulou et al., 2003). Xe pedé pe 4.9 £t mopoakolovOnong tov
13,609 vyidv coppetexdviov, £vo okop pe KApoKo evvéa Pabuav, ypnoiponomonke yuo va
OTOTIUNCEL TNV TPOSKOAANGT o1 Mecoyewokn Awtpoen. e avénon 6vo Pabucdv oty
KMpoko, o 01oploUEVOC OYETIKOG KIvOuvog Yo eupavion kapdlayystokng vocov frov 0.80
(95%AE: 0.62 - 1.02) (27). X upeiétn Melbourne Collaborative Cohort, ot 40,653
CLUUETEYOVTEG TTapakoAovONOnkay Yo 10.4 ypdvia kon Bpébnke mwg o peyordtepog Pabuoc

TPOoKOAANONG o1t Meooyswokn Alatpo@n (OvVOTEPO EVOVTL KATOTEPOL TETOPTNHOPIOV)
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odnyel oe pelmon tov oyetikod kvdvvov katd 0.51 gopéc (95%Aldotpua Epmotocdvng:
0.30 - 0.88) (Hariss et al., 2007).

Yt peArétn Women’s Health, diepevvnOnke 1 ocvoyétion peta&d tov Kapdlayyelokon
KWvOOVOL KOl TNG LW0BETNONG TV STPOPIKOV OOMNYIDV Yo TN OlaXElplon ™S LAEPTOUONG
(ovyv KoatavdAmorn epoiT®V, ACYOVIKOV, ONUNTPLOK®OV OAIKNG OGAeomS, oompiwv, M-
ATOPOVTUPOUEVOV YOAUKTOKOUK®OV KOl 0Pag KATOVIA®ONG KOKOPSOYYELNKOD KIVOUVOL
Wov KpEatog Kot vatpiov), ¢ yvootg olatag DASH (Dietary Approaches to Stop
Hypertension). H vioBétnon ¢ dioutog DASH peiwoe tov kapdiayyetoko kivovvo (Fitzgerald
et al., 2012), xaBad¢ ot yuvaikeg mov Bpickovtav oto 600 avdtepa Tepntnuoplo eiyov 12-23%
petmpévo kapdtayyelakd kivouvo (Prend = 0.04) o oyéon pe TIC yuvaikeg 6to 000 KOTOTEPQ
TEUTTNUOPLOL.

[MapdAinio pe v enidpaocn OSEBvOV SATPOPIKOV TPOTHT®V GTOV KAPIOYYELNKO
Kkivduvo, otayvoloyndnkov kot  HEAETEG TOL OlEPEHVNGAV TN GLCYETION JTPOPIKMV
TPOTUTOV PACIGUEVOV GE OVIKES KATELOLVTIPIEG 00MYiES LE TNV KOPOLOYYELOKT OLOLOGTAOT).
Yvykekpipéva, ot gpeuvntég g perétme Whitehall 11, cvoyéticov to dwotpoikd deiktn
Alternate Healthy Eating Index (AHEI) mov dnuiovpynbnke yioa va a&loloynoel v
TPOOKOAANON oTIG dwtpoeikéc odnyiec tov HITA, pe tov «ivovvo BOavdtov omod
Kapdlyyeloky voco. Aeold &ywve 010pBwon yio mBavovg cuyxLTIKODS TOPAYOVTES, Ol
CLUUETEYOVTEG OV Ppiokoviov oto avatepo Tprtnuopto tov AHEI okop elyav 0.58 qopéc
LKPOTEPO KOPOLOYYELOKO Kivouvo o€ oyéon pe to Katdtepo tpitnuopio (Akbaraly et al.,
2011). Xg dciypa 62,284 vyidv yovoukov amd ) peiétn Nurses’ Health kon 42,382 vyiov
avopmv and tn pedétn Health Professionals Follow-Up mov mopoakolovdndnkov ard to 1986
émg to 2006, o deixktmg Overall Nutritional Quality Index (ONQI) vroloyiotnke yio va
alohoynoel v WPOSKOAANGN o€ éva  vylewo-dtutntikd mpotvmo. To ONQI  okop
(neyoAbtepo  oKOp, UEYOADTEPN TPOCKOAANGY) OUCYETIOTNKE  OVTIOCTPOPO €  TOV
Kopdlayyelokd Kivouvo kot otig 0vo opdades (P<0.01). Ot yvvaikeg mov elyav oKop GTO
avadTtepo mepntnUopo elyov 21% pikpOTEPO KiVOLVO EUPAVIONG KAPSLOYYELOKNG VOGOV GE
oY£0M HE TO KATMTEPO TEUTTNUOPLO (XyxeTikdg Kivovvoc=0.79, 95% Ardotua Epmictoocvvng:
0.71- 0.88), evd ot avdpeg mov glyov GKOP GTO AVAOTEPO TEUTTNUOPLO glyav 23% pelwpévo
Kivouvo guEAaviong KapdloyyEloKNG VOGOV GE GYXECT LE TO KATMTEPO TEUTTNUOpo (XK=0.77,
95%AE:0.70 - 0.85), énerta amd d1opbmaon yia mhavodg cuyyvtikovg mapdyovtes (Chiuve et
al., 2011). O dgiktng ONQI mepiapPaver peydAn mowiAio TPOPIH®Y GAAG OVTOVOKAG THV
TPOGKOAAN OGN OTNG daTpoPikég oomyieg twv HITA, emopuévmg dev umopel va ypnoyomombet
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evKkoAn g GAAOVG TANBvopoVG. Xta 18,062 dtopa TOV GLUUETELYOV OTNV TETAPTY WEAETN
TROMS@, ot datpoeikég cuvndeleg amotiundnkoy pe ) ypnon tov deiktn SmartDiet, mov
neplhauPave 13 epmtioelg v v mpdSANYN AMmTOVLE, SWUTNTIKOV WOV, GPOLTOV Kol
Aayavikov (Hansen-Krone et al., 2012) Xoupovo pe to amoteléopata, 11 TpookOAANoN o€
éva VYEVO SlTpoPikd TTPOTLTO (OKOP GTO OvVATEPO TPLITNUOPO) cvoyetiomnke pe 17%
ppodtepo Kivovvo eppdviong O&éog Epppdypatog Mvoxapdiov (ZK: 0.83, 95%AE: 0.66 -
1.06 oe olOykpion pe t0 Kat®OTEPO TPUTNUOP0). Mio mhovr e&nynomn TG EVOEIKTIKNG
OLGYETIONG TOV OTPOPIKOD TPOTLTOV KOl TOV KOPIYYELNKOD KIVOUVOL £YKELTOL GTNV
amovoia epmtioewv Tov deiktn SmartDiet ywo ouddec tpogipmv mov &yovv EekdBapn
OGLGYETION UE TNV KAPSYYELOKT VOGO, OTMG T WYapLa, To KPELg Kot To Tpoidvta tov. Téhog,
o€ peAét mov €hafe yopao oty lawwvia, n Stttk TANpoeopio GLALEYONKE amd 40,547
OUUUETEYOVTEG HE €AeVBepPO aTOUIKO 10TOPIKO Kopdlayyelakng vooov. H Avaivon Kupiov
2oVIoTOOMV  (TOAVUETAPANT OTOTIOTIKN avAAvon Tov €PopuoleTon Yoo vo  avaodei&et
TPOTLTQ, YPTCLULOTOLDVTOGS T1 SIUKVUOVGT TNG SUTPOPIKNG TANPOoPopiag 6 avtiBeon pe v
TOPOYOVTIKY] OVAADOT TOV ¥PNOWOTOlEl T cvvdlakduavor) aveédelse peta&hd GAlwv To
“latovikd dTpoPikd TPOTLTO” (GLYVH KOTAVAAMGY TPOTOVI®V GOYNG, WOPLDV, QLKIDV,
AOYOVIK®V, @POVT®MV KOl TPAGIVOL TGaylov). Aeod ANeonkav vroyn mbovol cuyyvtikol
TAPAYOVTES, 1| TPOSKOAANON 670 lammvikd mpdtumo cuoyetiodnke pe 27% pikpodTEPO Kivovvo
Bavatov oamd kapdiayyelokn voco (XK tov avdtepov TETOPTNUOPIOL ©E GYECN UE TO
Katdtep0o=0.73, 95%AE: 0.59-0.90) (Shimazu et al., 2007).

Nuepa, o IMaykdéowog Opyoaviopds Yyeiog éxer mipelt cagn 0éom ¢ mpog TOV
TPOCTUTEVTIKO POLO TNG VYIEWVNG OOTPOPNG GTNV TPOANYT TNG KAPILOYYELNKNG VOGOV, OTMG
eatvetor kot 6to I papnuoe 6, kot £xel BEcEL OC ONUAVTIKO GTOHYO TNG TPEXOLGOS OEKOETIOG TN
BeAdtioon TV S10TPOPIKOV GLVNOELOV TOV ATOUMV LE OTDOTEPO OMOTEAECUO TN MEl®ON NG

KapOlayYEKNG BvnotdtnTog Kot voonpotnTog.
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1.2.3 H Mecoyeiaxn diatpopn
YOUQOVO e TOAAOVG, 0 0pog Mecoyelokr| oatpopn emvondnke amd tov Koabnynt

evotoroyiog Ancel Keys (1904-2004) yia vo mteptypdyel T0 HOVTEAO SLOTPOPNC, TO OmOio
aKoAovBovcay ot Aaol T®V HEGOYEWKADV Y®OPAOV TOV cuureptlapnpdvoviav ot Mekétn tov
Entéd Xwpov (Itorio, EALGSa, [ovykochafia). tn Aebvi Atdokeyn yio tic Mecoyelokeg
Awtpopég 10 1993 amogaciotnke t1 Oa Bewpeiton vyewn, mapadociokn Mecsoyelokn
dtatpon) kot to 1995 o opdda emiomnuovev snuovpynoe v "Tupapidoa g Mecoystokng
Awtpoeng".

H mapadocioxkn Mecoyetakn dtotpopn £xetl o akdAovha yopakTnploTIKd:

& Ag@Boveg outikéc iveg (ppovta, Aoyovikd, youi/dnuntplokd, motdtes, Oompla,
Kap7ot).

¥ EAdyiota eneepyacpéva mpoidvta

¢ Tohaktokopkd mpoidvta (kvupimg tupl Kot yovptl) KoOnuepwvd oe UIKPEG €mg
HETPLEG TOGOTNTEG

& Yapuo Kot movAepikd o€ LUKPEG £0G LETPLEG TOCOTNTES

v Kokapdioyyelakod Kivouvou vo KpEag o€ LIKPEG TOCOTNTEG

o
%

ELatorado og kOpila Ty MITopdv mov TEPEXOLY LOVOUKOPESTO AMTapd 0&éa
* Métpuo mocdTNTO KPOGLOV

[Ipocpata n UNESCO «otétaée t Meocoyelokn AwTpoen ota uvnueio quiov
nolticpod (UNESCO, 2012), kot otov opiopd ovumepiédafe tov tpomo {mng kot tnv
Kowvikonoinorn, ondte kot o Evpomaikny Opocmovdia tov Atatodoyidv ZvAhdywv

avabempnoe v mopapida g Mecoyelokng AlatpoPng mov wapovotdletal 6to I pagnuo. 7.
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I'paonpoa 7. H mopapida g Mecsoyelokng Statpo@ng mov TePAapPavet Kot To YEVIKOTEPO
tpomo {ong otn Pdon tc. IInyn: European Federation Associations Dietetics, 2013.

1.3 2veyétion dratpopikmv covybeidv ue Ty Koo, 6TIS EMONULOLOVIKES
UELETES

H a&oAdoynon tov dotpopik®v cuvnbeidy Kol 1 cuoyETion TG He TV €kPaom g Kabe
perétng ompiletar oe peBodoroyio mov omoutel Wwaitepn mpocoyr, AOY® NS TEPAOTIOG
LETAPANTOTNTOSC GTNV TPOGANYN TPOPIU®OV aKOU Kol 6TO 1010 dTopo, dAAL Kot HETaED TV
EMOYDV TOV YpOvov. Mia amd Tig eMKPATESTEPEG HEBOSOVE TOV YPNOLUOTOOVVTAL Y1’ AVTO TO

oKOTO €lval o1 dTpoPKol delKTeC.

1.3.1 Awazpogixol deixteg

Ot dratpo@ikol dgikteg a&loAoyoHV TNV TOLOTNTO TNG SOTPOPNG TV avOPOTWV KOOMOS Kot
NV MO TOV TPOPOV kal Tov datpoeikdv cvvnbeiov (Trichopoulos et al., 2001).
Apketég pébodot €yovv ypnoyomonBel ywo ™ péTpMomn TG MOWOTNTOG TG OTPOPTG,

Wwitepa oTIg avenTUYUEVEG YDpPeS. Ot dratpogikol deikTeg BewpodvTan ypnoLa epyareio yio
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™V aE0A0YNoN NG TOOTNTOG TNG OTPOPNC KOt TG OXE0NG LETAED SOTPOPIK®Y GLUVNOEIDV
kot ¢ vyeiag (Kourlaba et al., 2009). Tig npdteg dekaeties, ot deikteg avamtdyOnKay yio 10
YEVIKO eViAIKO TANOBLGUO kol BocioTnkay oTIG AUEPIKAVIKEG SLOTPOPIKES 0ONYiEg KOl OTN)
Meooyelokn Aatpo@n). Zta vedtepa xpovia, 01 TEPIGGOTEPOL ATPOPIKOL deiKTEG PacioTnKay
0TI €Bvikéc datpoikég tomkég odmnyiec. ITloAlol epevvntéc o610 MEdl0 TG OATPOPIKNG
épevvag €xovv opioel mowiho dTpoPikd mpoOTLTO, KaBéva amd To omoin mEPIEXEL
ocuviotOpevo apBud pepidmv kot péyebog pepidov amd kdbe opdda TpoPipwv T omoia
pumopovv va kotavaimvovtol o€ efdopadiaia 1 oe unviaio Bdomn. Qotdco, ot dvOpwmot dev
KOTOVOADVOUV  HEHOVOUEVO  Opemtikd ovotatikd. Avtifeta, kotavaildvovv yeduoto
OmOTEAOVUEVO, OO  TOWKIMO  TPOQIH®V HE TOADTAOKOLS GULVOLOCUOVG HOKPO- KOt
HKPOOPENTIKOY GLOTATIK®V. X o tpdoeatn avaivon omd ) Nurse’s Health Study, ot
EMOTNUOVEG TPOTEWVAY OTL 01 AvOp®TOL TPEMEL VO EGTIALOVY GE OAOKANPOUEVA SLUTPOPIKA
TpdTLTTO. TOPA VO, SLoY®PILOVV Ta TPOPIUA O «KAAD» Kot «Kakd». 'Exovv  mpotabel  dvo
KOpleg éBodot Yo TNV a&loAdynon TV SATPOPIK®V TPOTHTMV GTNV £PELVA TNG OLTPOPT|S.
To npmdTo €ival Paciopévo 6TV €K TOV VOTEP®Y avaivor, | aAMdg a- posterior analysis,
YPNOLOTOIDVTOS TOAVUETAPANTEG oTOTIOTIKEG avalvoels. To dgbtepo eivar n ek TtV
TPOTEP®V avhAvomn, 1 allmg a- priori analysis, Bacilopevo o GLOTAGELS N SLATPOPIKE,
LLOVTEAQL.

Ta ex TV TPoTEPOV JATPOPIKA TpdTLTTAL €XOVV TN PAcM TOVG GTNV NON VIAPYOVCH
yvoon yw ) oxéon HETaEDd TPoeNg, cLoTUTIKOV Kol acfévelnc. [evikd, cOppova pe tig
00MNYIEG Y10 CUVICTMOUEVT] KOTAVAAMOT TOKIA®Y TPOPIU®V Kol OPENTIKOV GLOTATIKOV OO
dpopovg Opyavicpovg yuwo tn dwTpodn N GAda povtélo mepl datpoeng (6mwg ™
Mecoyelaxn mopapioa), £xovv mpotadel TOALL S0TPOPIKE oKOp 1 OEIKTEG LE GKOTO TNV
a&loAdyNon G TPOCKOAANGONG o€ €vo GLYKEKPIEVO Tpdtumo 1 ovotaon. Avtd To
STPOPIKA GKOpP, KO KATO GUVETELD KOt TO. SOTPOPIKd mtpdTLa TOV GYeTilovTal e avTd,
eAEYYOVTOL MG TTPOG TN GY€om Tovg pe TV €kPaom g vyeiog, dniadn £xovv T dvvaToOTNTO
TPOPAEYNG VEOV TEPIOTATIKOV Y¥POVIOV VOONUATOV, Om®g elval 0 KOPKIvog Kol To
Kapolayyelokd voonuato K.o.. OuolaoTikd, 1 €K TOV TPOTEP®Y TPOcEyYyion, allohoyel v
ToOTNTO TOV JTPOPIKOV GLVNOEI®Y 7oL NN &€rovv Tpotabel ®C VYIEWES EMAOYEC
(Panagiotakos 2008).

O yevikdtepog okomdg evog delktn elval va cuyY®VEDCEL KOl Vo GLVOVAGEL Eval peydAo
mAn0og TANpoopldv ce Eva povadtkd epyaireio. [Tapdia avtd, n mAcloyneia TV SEIKTOV

OTTOTLYYAVEL VO, OVOYVOPIGEL TIG TOIKIAEG AAANAOGLGYETIOCELS HETAED TOV CLGTOTIKMV TOVG,
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Koo eniong Kot TV akpifeto Tovg otV ekTipnon tov ekPacewmv e vysiog (Arvaniti et al.,

2007).

1.3.1.1 O Swarpogixoc deixtne MedDietScore
[TpotaOnke 10 2005 cav £vag eK-TOV-TPOTEPOV OEIKTNG 0 0TOi0¢ pmwopel va aEloloynoEL

NV TPOCKOAANGT OTO TaPad0Glokd Mecoyelokd Satpo@ikd mpdtumo. O oyedacudg Tov
Baciotnke otn Mecoygloky| S10Tpoeikn Tupapido Kot Guvolkn Tov Paduoroyio KupdvOnke
ot0 gvpog 0-55. Onwg elvar yvootd, T0 XOPOKINPIGTIKA TOL MEGOYEWKOD TPOTHTOL
yopiloviol KAmol 6€ MUEPNOO KATAVAA®GON, KAmolo o€ efdopadioio Kol KOmTOl UE o
PO KOTOVAAMGT. ZVYKEKPIUEVO, TO UN) EMEEEPYOGUEVO ONUNTPLOKA KOl TO TPOIOVTO TOVG,
To. PPOVTO KOl TO ACXOVIKA, TO, EAOOANO0 KOOMDG Kot To YOAUKTOKOUIKA Tpoidvta pe Afya 1
kaBoAov Mmapd, katovolmvoviol o€ kKabnuepwn Paon. Avtictoryo, To YapL, To TOVAEPIKA,
0l TATATES, Ol EMEC, TO LOVPOUATIKA POGOALN Kol T KOpVIL0, KOl T CTAVIO, TO OVYE Kot To
YAVKA, KoTavaimvovtal pe gfdopadiaio cuyvoétnta. Téhog, unviaio KatavdAmon tpoteivetal
Y t0 KOKapdyyelokoh KwoOvVov o kpéag Kot To mpoiovio tov. ‘Eva  oakdun
YopokIPoTikd ™G Meooyslokng Awtpo@ng eival 1 KatovaAmon Kpaclov HE HETPO.
2OUP®VO AOUTOV HE TO OKOP aVTO, KATAYPAPETOL 1] GLYVOTNTA KATOAVAAMONG TV TPOPIU®V
nov Bewpovviat o Kovid 6to Mecsoyelakd mpdtumo (avTd givar TG OLAdNS TOL TPOTEIVETOL
N KOTAVAA®GT TOLG MUEPNCIOS 1| AVTE TOL KATAVAAMVOVIOL GE TOCOTNTO TEPICCOTEPO OO
T1é00Ep1g Pepideg v efdopada. xop 0 6ivetarl 6TOVG GUUUETEYOVTIES TOV SNAMVOLY UNOEVIKT
KOTOVAA®GON, oKop 1 6€ avTovg Tov avagépovy unviaio katavaiwon 1-4 eopég, okop 2 yia
unviaio Katavaiwmon 5-8 eopéc, okop 3 yia 9-12 popég to pnva, 4 yu 3-18 eopéc 1o punva,
Kot TéA0G, okop S5 divetar oe oLTOVS TOV AVAPEPOVY PNVIoio KOTOVAA®GCT) TOV TOPOTAVE®
v and 18 @opés. Avtifeto, yio TNV KATOVOA®ON TOV TPOPiU®V ToL dgv Bempodvtan
Tomikd g Meooyelokng  dwtpon|g (kpéag Kol TPOIOVIO TOV), Ol GUUUETEXOVTEG
Babuoroyodvtar pe ovtiotpo@o TPOTO (ONAd OTNV TEPITT®OTN VT, 6KOop 5 diveTon o€
OLTOVG OV AVOPEPOVY GTAVIOL 1| UNOEVIKN KOATAVAA®GY, EVA TO GKOP 5 OVTITPOGOTEVEL
OLTOVG OV TO. KATOVOAMVOLUY GYEdOV o€ nuepnota Baon). I'a v KatavaAwon tov Kpacstoh
woyvel évag OapopeTkdg Tpomog Pabuordynone. Zvykekpiéva, kotavdimon 1-2 motnplo
Kpaolov TV nuépa Pabporoyeiton pe S,ue 0 Pabuoroyeiton eite N UNdEVIKN KATOVAA®ON €ite
N Katovilmon mive ond entd ToTpo Kpaoto v nuépa. Télog, evolduesa okop, and 4
puéxpt 1 divovran yio katavaAmon TpLdv, Tecodpmv, TEve, £E1 N ENTE TOTNPIOV KPOGLOD TNV

NUEPOL.
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1loo0 ovyva karavolwvere:

To okop Meooyewakiic Atatpo@ng (MedDietScore)

YuyvOTITO KOTUAVAA®GNS

Kavovikég pepideg ava efdopdda/ommg opilovran

OlMxKng GAeong AnunTplaxa IToté 1-6 7-12 13-18 19-31 >32
0 1 2 3 4 5
MMotdreg Ioté <1 1-2 3 4 >4
0 1 2 3 4 5
Dpovta IToté 1-4 5-8 9-15 16-21 >22
0 1 2 3 4 5
Aayovikd (oud 1 poyepepéva,) IToté 1-6 7-12 13-20 21-32 >33
0 1 2 3 4 5
Oompla IToté <1 1-2 3-4 5-6 >6
0 1 2 3 4 5
Yapro kot Ooracovd [Moté <1 1-2 3-4 5-6 >6
0 1 2 3 4 5
Koxkivo kpéag kat mapdyyo KpENTOg <1 2-3 4-5 6-7 8-10 >10
5 4 3 2 1 0
ITovAepucd <3 4-5 5-6 7-8 9-10 >10
5 4 3 2 1 0
ITnpn yokoktokopkd (Tupi, yieobpTt, YaAo) <10 11-15 16-20 21-28 29-30 >30
5 4 3 2 1 0
Xpfon eratdrodov 6to payeipepa (popéc/efdopdda) [Moté¢  Emdvia <1 1-3 3-5 Kobnuepwva
0 1 2 3 4 5

Alkoorovya motd (mL/mpépa,100mL=12g aBavoing) <300 300 400 500 600 >700 7 0

5 4 3 2 1 0

Yyniotepeg tipéc oto MedDietScore dnidvovv kaAdtepn TPoSKOAANGN 6T MecoyElokn

AlTpo@n Kot €(0VV GUGYETIOTEL UE TNV TOPOVLGCIO KOPIYYEWNKADV VOOT|UATOV Kol TMV

oyxetilopevov mapayoviov kwvdovov (Panagiotakos et al., 2009). Ta amoteAéopoto TG

perémg ATTIKH yia ta £t 2001-2002, wov wpaypoatorodnke oty meployn g ATTIKNG G

33



AIAAKTOPIKH AIATPIBH, Ekapn FlewpyoucomnouAou

dropo mAkiag 18- 89 etdv, £€de1iav OTL 0 OelkTNG avTOG €lvor YPNOHO EPYOAEio Yo TNV
aviyvevon atopmv mov givol emppenn otV avantuln madnoeov (Ty vrepAutidaipio Kot
VIEPTOOT TTOL EIVOL TAPAYOVTIEG KIVOUVOL Y10, KOPILOYYELKE VOSTILATO) KO KOPOLOYYELOKNG
vocov (Panagiotakos et al., 2007).

Onwc mpokdmtel amd OAQ TO TOPATAV®, Ol TANPOPOPIES Y10 TOV TPOGTATELTIKO POAO TNG
VYIEWVNG OOTPOPNG EVAVTIOL GTOV KOPAyYEWKd Kivouvo cuykAivouv pev, oAAd ot peAéteg
elvar meplopiopéveg oe aplBpd, erdyioteg €xovv peyaio ypdvo mopaKorovONoNG Kol TO
KUPLOTEPO, OAEG Ol UEAETEC YPNOIUOTOOVV €iTe OpAdES TPOPin®y, eite deikteg apueBorov
EYKVPOTNTOG. ZVVETMC, WEAETN He pHeyAAo ypovikd moapdBupo mopakorovdnone, ypnon
aEOMOTOL JTPOPIKOV OEIKTN KOl 1) GLUTEPIANYN CNUAVIIKOV GLYYLOTMOV GTO LOVIEAQ

extipmong kapdiayyelokod Kvdhvov KpIvetol amapaitntn Yoo TNV oTocaPVion Tov pOAOL

™G SLTPOPTG.

1.4 Avaykaiotnra EKTIUNGHS TOV KOPOLAYYEIAKOD KIVODYVOV ATTO ATTOWN
onuoaoag vysia

H onpovtikdtepn tpokAnon o1o medio g TpoANYMG TS Kapdlayyelokng vosov, ival n
AVayvVOPLoN TOV oTOU®V oL dlatpéyovy avénuévo kivovvo yia gpedvion g vocov. Ta
dropa avTd cLVNOMG TAGYKOVY AT KATOOV OO TOVS TOPATAV® TUPAYOVTIEG KIVOUVOV, Gpa 1
avVOYVOPIoN TOLG amd TOLG KAVIKODS Kol 1) EVIUEPMOT TOVG Y10l TOLG TAPAYOVTEG KIVODVOL
TOL QPEPOLV, OMOTEAEL TALTOYPOVO, 1OYVPO KIvNTPo Yio T PLOUICT] TOV TPOTOTO|CIU®V
TAPOyOVTIOV KIvdUVOL (S10KOTN KAMVIGHOTOS, VI0OETNON VYIEWVAOV JATPOPIKAOV GLVNOELDV
KOl GUYVI] COUATIKY] OpacTnpldtnTe) Kol GUVEN®MG emTELEN UEIMONG TOV OTOUIKOD TOLG
KOPOOYYELOKOD KIVOHVOUL.

Katow and avtd 10 mpiopa, to teAevtaion ypovio TANOm®pa amd HOVTEAN EKTIUNONG
Kapdlayyelokod kwvdvvov €yovv mpotabel yio v opfn taivounon kol avayvopion Tomv

ATOUMV TOL S1OTPEYOVY LYNAS KIvOLVO Yol TNV ELPAVIOT) KapILoyYEIOKOD GUUPAVTOC.

1.4.1 Movtéla extiunons kopdiayyelarxod Krvoovo

Ta povtého extipnong xkwdvvov eivar podnuotikés e£lo®oel; mov vmoAoyilovv v
mhavoTTO EKINA®ONG LG VOGOV 6To pUéALOV. H ektipumon tov Kopdtayyelokoy Kivouvou
YIVETOL HE HOVTEAD TTOL TOV EKTIHOVV PBACEL TV KAOGGIKOV TOPUYOVI®OV KOPOLOyYEIOKOD
KWvOUVOL, G€ Atopa yopig Kapdoyyelokd 16topkd. Avtiy n ektipunon oivel 1 dvvatotnta

OTOV EMIGTHUOVA VYEING VO TPOTEIVEL GTO ATOUO TTOL €lvarl LYMAOD KvdVLVOL (Kot i6mg Oyt
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uoévo og avtd, 0ALA KO GE QVTA TTOV Elval YaUNAOD KIVdUVODL) TNV TPOTOTOINGT KATOIWV 0o
TOVG TOPAYOVTES KIVOUVOL TTOV £XEL, LE AMOTEAEGUO TN LEIWGT) TOV GLVOAIKOV TOV KLVOUVOU.
To dropo, péoa amd tn Yvdon avtod ToL KIVOUVOL POIVETOL TOS AmTOKTA 1oYLPE KivTpo Kot
avéavovtal ot ThavoTTEG VO LI0BETNOEL TIC TPOTEWVOUEVES OALYEC GTOV TPOTO (™NG TOL N
Vo TPOGKOAANOEL LE PEYOADTEPT OTOTEAEGLOTIKOTNTO GTNV TPOTEWVOUEVT Oepoameio.

H extipnon tov kwvddvov e€aptdton amd Ti§ TOPAUETPOVS TOV YPNGLULOTOOVVTOL GTO
EKAOTOTE HOVTELD EKTIUMONG Kopdlayyelakoy Kivdvvov. TToAld povtéda Exovv mpotabel yia
TNV EKTIUNOT TOL KOPOLYYEWKOV KvOUVOV, Alya OU®MC £0VV TUXEL ELPELNG OTOOOYNG Ko
xpnons.
1.4.1.1 To Framingham score

[otopikd, 10 TPOTO HOVTEAD EKTIUNOMNG KOPILAYYEIOKOD KIVOUVOL TPONAOE amd Tn pehétn
Framingham Heart Study mov Eexivnoe ) dekoetia Tov 1950 oty wOAN Framingham tov
H.ITA. Zopepova pe t pebodoroyio tng cvykeKpuévng ueAéng, vy 50 cuvantd £t 6Aot ot
Katowkolr ¢ koudémoing Framingham omotélecav to delypo amd t0 0moio TPOEKLYAV Ot
ONUOVTIKOTEPEG OVOKOADYELS TNG EMOTHUNG TNG KopdloAoyioc. Eivar yeyovog 01t 1 pekétn
OLTY OTOTEAECE TNV TPOTOTOPO EMONLMOAOYIKY) UEAETN OVOQOPIKE HE TNV KOPIIOYYELKN
VOGO KOl GUVEIGEPEPE GTNV ATOTIUNOT KO KOTAVONOT TOV TAPAYOVIOV KIvOHVOL EKONAMONG
g vocov. 'Htav 1 mpdtn @opd oty otopic mov a&loAoyndnke 1 emPapuviiky enidpaon
TAPOYOVIOV OTMG TO KATVICUO, 1 OPTNPLOKT LIEPTOGT, O COKYOPOING Ofntmg Kot 1M
avENUEVES TIHES YOANGTEPOANG GTOV KapdlayyelokoL Kivovvov. EmimAéov, amd tnv 1010 perétn
avaKoAVeONKe 1 TpootatevTikn emidpacn TG HDL-yoAnotepOANC Kol NG COUATIKNG
dpaCTNPLOTNTOG GTOV KAPILOYYEIKOD KIVOUVOU.

Ytc apyég g oekaetiog Tov 1980 o opdda epevvnrov amnd to IMovemotiwo tov
Harvard npotevav éva povtédo ektipnong tov 10etodg Kivduvou EKONAMONS GTEQVIOing VO-
oo0L L BAon KAUGGIKOVG TapAYOVTIES KIVOHVOL, OTTMC 1 YOANGTEPOAN, 1N OPTNPLUKT TESN, O
CaKYOPOONG dPfNTNG, T0 KAmvioua K.d. O vrtoloyiopds Tov otepaviaiov Kvovvou Pacileton
otoug Tivakeg tov Framingham Sheet mov avagépovtar oe TANOLGUO AevkdV Apepikavdv

¢ dekaetiog tov 1950. MMapdaderypa tov [Tivakov avtdv eaivovtatl oto I'paenua 8.
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Coronary Disease Risk Prediction Score Sheet for Men Based on Total Cholesterol Level

Shap Step 7 (5L fom Skps 1-6)
B [y up the paints
WEars Pairits TB
30-34 -1
15-39 i] [Total Cholastaral
Ai-d4 1
45-49 H HOL Chokesterol
50-54 3
5559 4 [Elnad Pressure
G054 §
G569 & Clabetes
70-74 7
Smaker
Step 2 Polnt Tatal
Total Cholestaral
{megldly {mmalL) Folnts
160-199  445-547 0 Step & (dataming CHI risk rom point ol
20022 5.18-6.11 1 CHD Rlsk
240278 6.22-7.4 2 Palnt 1071
=1 2%
0 3%
Slap 3 1 ¥k
[AOL - Cholesteml 2 [
g/l {mmalL) Palnts 3 T
<35 =0.80 1 4 T
3544 0.91-1.16 1 § %
45-49 1.17-1.28 ] ] 10%
50-58 1,30-1.55 ] 7 13%
=60 =158 -2 s 16%
L] 0%
10 25%
Slap 4 1 %
Blood Pressirg 12 iT%
Systollc Dlastallc (mmHi) 12 45%
{mmHg) =30 ai-84 a5-32 2058 =0 =14 x53%
=120
120-129 0pts
130-128
140-15
=G} Step @ {compare [o man of the sama age)
Hake: When systobc and disssiolic pressures provide: difsent Comparathe Rlsk
esslimaless for poinl soones, use the higher nusbei Afe Average Low*
{years) 101 CHD 101 ZHD
Risk Rizk
Shap 5 10-34 3% T
Dlabetes 3539 T ¥
A0-d44 T %
43-49 1% 4%
50-54 14% B
55-58 16% T
G054 1% T
6559 25% 1%
T0-T4 0% 14%

*Low risk was calculaled for 8 man ihe same age,
noma biood pressure, 1olal choleslerol 160-198 mgadL,
HEL cholesterol 45 mgidl, non-smoker, no datetes

Rk fealimaies wears darmsid lom Lhe spenanics ol
Iha NHLER: Feasingham Hisrl Sludy, & predominanty
Caucsrsan populalion in Massschusels, LEA

I'paonpa 8. To Framingham score sheet.
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IMa mopdoctypa pe Paon owtd T0 HOVIEAD AVOPOS 55 €TMV, pe OMKN YoAnotepoAn 250
mg/dL, HDL-yoAnotepoAn 39 mg/dL, cvotolikn / dactolky aptnploky micon 146/88
mmHg, dtafnrtikdc kot un kamviotng £xet 31% 10-e11 andAvto Kivduvo Yo EKONAWMGT GTEQPA-
viaiog vocov. Av Aapovpe vroOy”n 0Tt £va Atopo g 101a NAMKIaG Kot GUAOL, LUE PLGLOAOYIKA
T VITOAOITOL XAPOKTNPLOTIKA £xEl 7% 10-€ amdAvTO Kivouvo Yo ekONA®GOTN TG VOGOL, £0-
KOAQL GUUTEPAIVOVUE OTL O GYETIKOG Kivouvog gival 31% dwa 7%, dnAaon 4.4, mov onuaivel o6t
0 Gvopag Tov meptypdonke datpéyel Tepimov 4mAdotlo kivouvo ekdNAmong g vOGOoL GtV &-
wopevn 10etio 6 cOYKpLoN pe Evav AALO Gvdpa e PUGIOAOYIKY| YOANGTEPOAT, APTNPLOKT) TTi-
€01, COKYap®ON Ofntn Kot dev eivan Kamviotis. To pHoviéAo avtd €xel Kol TO GNUOVTIKO
TAEOVEKTN LA OTL EKTILE GUVOAKA TV KivOLVO Kot Oyl LELOVOUEVE OV TOPAYOVTA KIVOUVOU.

To povtého exktiunong KopOyyEWKOL KvdUVOL Tov 7potddnke amd Tn HeEAETN
Framingham viofetnke and 10 cHVOAO TNG EMOTNUOVIKNG KOWOTNTOG, £0C OTOV TPOEKLYE
n moapoatipnon tov Iivake 2. Zvykekppéva, n ektipnomn tov 10-gt00¢ KopIIOYYELOKOD
KIVOUVOL e TN YPNON TOV TPOoovapePBEVTOG LOVTEAOD, PAVNKE Vi £xEl GOPAPES SLaPOPES amd

Tov Tparypatikd 10-e11 kivovvo 0Tav EQapPUOCTNKE GE dLAPOPETIKOVS TANBVGHOVC.

IMivaxag 2. XOykpion eKTLOOUEVOL / TapaTnpnOEVTOG KOPIYYELNKOD KIVOUVOL LE

Baon ta (10e1)) povtéda Ktvovvov amd S18popeg TEPLOYES TOV TAUVITN.

Extipnon 10-gtovg  xivovvov IMapatnpnOeic 10-emqg Adyog
REC® TOV POVTELOVL: Kivouvog otV TePLoyn:

Framingham Bopewa Evponn 1.04
Framingham Notia Evpdnn 1.92
Framingham lamwvia 4.54

[MBavéc epunveieg Tov mopamdve EVPNUOTOS OEV AOdOOMNKAY GTIC SLOPOPES GTOV EMUTO-
AOGHO TOV KAUGGIKOV Tapayovimv Kivdhvov. TToAvmapayoviikés avaldoelg £6e1&av 0Tl oVTe
Ta EMIMESD YOANGTEPOANG, OVTE TOL EMIMEDN APTNPLOKTNG TIEGNC, OVTE Ol KATVIOTIKEG GLVNOELEC
moilovv pOAO GTIC SLOPOPES TTOL TTAPATPNONKAY GTNV EKTIUNGON TOV KAPIUK®DV ETEIGOSIMV
petald tov tAnbvoudv. [MbBavov, dpmg GAlol mapdyovieg Kvohvov, dlaitepa ovTol OV
oyetiovtal pe 10 cLYYPOVO TPOTO LMNG Kot TIC KaBNUEPIVEG aoyoAlEg TV avOpOT®V, Vo TTai-
Covv kGmolo pOAO GTNV ETEPOYEVELD TOV EKTIUNCEWMV, OTMG €lval M kabiotikn {on kot

avBuyievn dwatpoen. Eniong ot mapatnpnbeices dapopéc umopodv va amodobovv kot og mo-
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MTIGLUKEG 10100TEPOTNTEG TV TANBLGU®OV OV peEAeTHONKAVY, OALL Kol 0TI OOLPOPETIKY| Emi-
TTOON TNG GTEPAVIAING VOGOL HETOED TV TANOVGUOV OV avapEpOnKay.

Av ko1 1 6Y£0T TOV YVOOTOV KOl LEAETNUEVOV TOPAYOVI®V KOPSLoyyELNKoD KIvduvoy dg
QOIVETOL VO O10PpOPOTOIOVVTOL HETAED TV TANOLGUOV, amd TOAAOVS epguvnTéc Bewpeiton Bé-
Boato 6t aALGLoVV o1 podnuatikég oyéoelg Hetald Tmv mopaydvimv Kivovvou Kot TG GTEPN-
vioiog vOGoL Kol KOTA GUVETELD Ol TPOTEPULOTNTES Yo TpwTofdda epovtida. I'a avtd t0
Adyo Ta TEdgvTain YpdVio KpiveTarl oKOTIUN 1 SNUovPYic TOTIK®OV EMONUOAOYIK®OV HEAETOV
€101 ®oTe KA YDdpa vo dnpovpyet oLoKANpOUEVO LOVTELD TOPAYOVTOV KIvOOVoL LE Bdon

T0L 1010TEPA YOPUKTNPIOTIKA TOV TANOBVGHOD TNG.

1.3.1.2 To Evpamaixo povrédo (The SCORE project)
Ot mopombve TPOPANUOTIOHOL YL TNV EQOPUOYH TOV  UOVTEA®V  EKTIUNONMG

KOPOYYELOKOD KvOOvVovL o€ TANBLGHOVG S1apOpeETIKOVS omd avTtovg oL TponAbay,
oonynoav v Evponaikn Kapdioroyikng Etapeia va dtopopemdacet £vo evpomaikd LoviELO
eKTiUNOMG Koapdlayyelokoy Kiwvddvov kot avértuée to mpdypappne SCORE (Systematic
COronary Risk Evaluation), a6 to omoio dnuovpyndnke évo okop ektipmong tov 10-gto0g
KOPOyyelokoy Kwwovvou Yoo Bavatneopo kapdtayyelakd ovufdv, Poacicpévo otov
Evponaikd mAnbvoud. To okop avtd Paciotnke oe 12 mpoontikéc peréteg amd v Evponn,
pe obvoro 205,000 eBehovidv cLUUETEXOVTOV KOl GUUTEPLEAAPE TO XOPAKTNPLOTIKA GUAO,
nAwia, KaTviopa, xoAnotepoAn kot aptmplakn wieon. [lapatnpoviog to otoygia, xdpioav
TOVG EVPOTAIKOVG A0OVG Ge 000 UEYAAES KOTNYOpieg, OLTOVG OV SATPEYOLY YOUNAO Ko

aVToHE OV SLaTpEYoLY LYNAO Kivdvvo (I'paenua 9).
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Figure 1

10 year nsk of fata! VD in high risk regions of Europe by genaer, age, systalic
Hood pressure, total cholesterol and smoking status
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I'paonpa 9. Evponaikd poviédo exktipmong 10-e100g kapdiayyeiaod Kivouvou yio

TANBLo O VYN A0V KIvdHVOoD.
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1.3.1.3 lapaoderyuo vwoloyiouod krvovovo
Ag Bsoproovpe 10 axkorlovbo mapadstypa. Me Baon 1o Ipdonua 9, dvo dvdpeg 010G

NMKiag Tov £QovV d1aPoPES OUMG GE TOPAYOVTES KIVOHVOL:

* Avdpag 55 etwv, cvotohkn mieon 120 mmHg, oAk xoAnotepoin 300 mg/dl, komvi-
oG, £xetl 10t amdAvTo Kivovvo KONA®ONG TNG Kopdtayyelokng vosov 8%0.

* AA\og avopag 55 etav, cuotolkn mieon 140 mmHg, oAkr| yoAnotepoAn 200 mg/dl, ka-
mviotng €xel 101 amdivto Kivouvo ekdNAmong TG Kapdtayyelakng vocsou Kat avtog 8%.
Etvai yeyovog 0tL 0 mpdTog Avopag amotedel 6TOYO Yo TV Kabnuepvy kKAMvikn Tpdén, eve o
devTePOG dev B amoteLoVoE, ol Kot Ta ETITED OADV TOV TOPAUETPOV TOV EIVOL KYLGLOAOYL-
Ké». AoTpéyel OU®G Kol 0VTOS TOV 1010 Kivouvo pe Tov TpdTto Kot Ba Empene va amoteel Kot
avtog o100 mapéuPaons. To mopddetlypa oVTO AVAOEIKVOEL TN XPNOIUOTNTU TOV HOVIEA®V
GUVOMKNG €KTIUNONG TOL KvdHVov 6Tov TANBVGUO pia Kot devphvel To Pdcua Tov avlpo-

OV TOV OTOTEAOVV GTOYO TTaPEUPACTC.

1.3.1.4 A2 o poviéda extiunons Kapoioyysiarxod K1vovvon
EvoAloxtikd poviélo eKTiUnomg Kopolayyelokoy Kivovuvoy £Yovv TPOKLYEL omd TN

uerétn PROCAM (Prospective Cardiovascular Minster), n onoio xpnoylonoince 6ToTioTIKN
uebodoroyia. vevpwvikdv OSiktowv, amd T pelétn ASSIGN (Scottish Intercollegiate
Guidelines Network) mov mepieddppave kot v a&loldynon tov otkoyevelakov 1otopikod KN
KaOmdg Ko GAAwv gpevvntikdv wpoomabeidv (m.y., Dundee risk function, British Regional

Heart study), ta omoio dpmg dev ETvyav gupeiog amodoyng N xPHoNG.

1.3.1.5 To eAnpviro puovtédo HellenicSCORE
H EAMGSa de 0O1ébete oloxAnpopévn perémn pe 10-et) mapoakoiovdnorn oOtov

dtpopemdnke to evpomaikd povtédo extipunong 10-e100¢ kapdloyyeloakol Kivdvvov, OUMG 1
YPNON KOO KO TOV HOVTEAOL Y10 TOVS TANOVGUOVE YopnAoD KvOHVOL EUTEPLEXEL LEYAAN
afeforora, €01Kd av Anebel vroyn N Wwitepa yoaunAn enintoon g KN otov eAAnvikd
mAnBvoud, 6mwg tapatnpnonke otn perétn tov Entd Xopov. Ta tedevtaio £ €ywve pia ov-
vtovicopévn mpoondfela va tportomomBel o povrédo kapduayyelakov kivdvvov SCORE oty
eEMNVIKY TpaypatikétnTo. Me Bdon tov emmoAacud tTov mopaydvtov Kivovvov otnv EAAG-
oa, 6mwg avtd mpoékvyav omd v perétn ATTIKH, kat tnv Ovnoydmra amd kopdioyyeio-
KEG TOONOELS, OTMG QTN TPOEKLYE Ao TO opyeio TNG ZTATIOTIKNG Y INPESiag, EKTiunOnke 0

eanvikd SCORE (HellenicSCORE) tov omoiov 1 oynuatikn Lopen 6idetot akoAovfmd.
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| Women Men

Mon-smokers Smokers AGE | Non-smokers Smokers

Swstolic blood pressure (mmHBHg)

-

150130230270 300 150190230270300 150190 230 270 300 150 190 230 270 300
Total cholesterol (mg/dl)

I'paenpo 10. To HellenicSCORE (6nmg dnpootievdnke oto Hellenic J Cardiol.
2007;48:55-63).
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To elMnvikd povtého extipnong tov 10-gto0¢ Kapdlayyelonkoh Kivovvov TPdHSEATA
ovykpidnke pe tov mapatnpnoévra 10-e Kopdayyelokoy Kivduvov Tov amoTiundnke amod
v ohokAnpwon ¢ 10-g100g mapakorovnong tov deiypatog g pedétng ATTIKH, pe

T0G0GTO GLUUETOYNG 85%, Kat 1 eykupOTNTAE TOL eMPePaidOnKe pe avty T cvYKPLoN.

1.4.2 MeBodoroyika. mpofAnuato twv HOVTEAWY EKTIUNONS KOPIIOYYEIOKOD KIVODVOD

Ta povtéda ektipnomng Kivddvov HmopovV vo, EKTIUTCOVV TOV Kivauvo Hdvo Yo To ypovikKod
mapabvpo yio 10 omoio Exovv kataokevaotel (m.y. 10 étn). o eXKTIUNCELS TOL APOPOVV CE
peyoAvTEPO YPOoVIKE dtocTipota avédvetal 1 afefatdtnta g extipnong. Ot mivokeg mpémet
Vo ypnoorotovvIot e Pdon Tig YVOGES Kol TV KPIion TOL 10Tpod Kot vo. papudlovral
OTOKAELOTIKA 0o €101Kovg. Ta onpeia mov xpnlovv TPosoynS EWOIKA Y10 TO EAANVIKO LOVTEAO
Kol a@opovv ot pebodoroyion Tov, elval 0Tl o€ OAeg TIC NMAkiec o Kivouvog @aiveTon
LIKPOTEPOG GTIG YUVOIKEG OO TOVG AVOPES, OAAL avTd glval TopamAavnTiKo, KaODS TEMKA,
neEPLocOTEPEG Yuvaikeg mopd Gvdpeg meBaivouv amd kapdiayyelokny vOco, oML O
Kapdlayyelakog Kivouvog kabvotepel kotd 10 £, mbavotata Adym g Spaong TV OproveV
@OAov. EmmAéov, to povtéda eivor akat@AAnAo yioo pun aokovpeva drtoupa, yio. vrépPapa
dTopo, Yyl dTopo e KOTMOKN ToyLoapKio, Yoo ATOUO [LE 10YLPT OIKOYEVELNKT] TPOdLabeo
TPOUNG KOPIAYYEWKNG VOGOL, Y10, KOWVOVIKG OTOUOVOUEVO ATOMM, Yo dTopa pe dtofnt,
v dtopa pe yapmiéc tywég HDL yoAnotepoing (<30 mg/dL) kot dropo pe vynAég TIég
TpryAokepdiov (>250 mg/dL). Ta povtéda ektiunong kapdioyyelokod Kivdhvov eKTILODY TOV
Kivouvo Aapavovog vroyn ToV ETUTOAAGHO TOV TOPAYOVI®V KIVOOVOL, ETOUEVMG, OV Elval
KATOAANAQ Y100 TANOVGLOVG d1POPETIKOVS 0 TOV omoiov TponAbay.

Emumhéov, to vmdpyovta povtéda extipnong kopdioyyelokod kvdvvov dgv Aapfdvovy
VTOYN TOVG TOPAYOVTEG TOV UETAPAAAOVIOL UE TO XPOVO OTMOC 1 OPTNPLOKT] VITEPTOUGT] TOV
avéavetar pe v ovénon g nikioc. ‘Exovv mpotabel yU' avtd 10 oKomd HOVIEAX TTOL
xpnoonoodv pebodoroyikég mpooeyyioelg mov Aapfdvovv vmwoOyn TN UETAPOAN TV

TAPOUETPOV EVOLOPEPOVTOG LLE TN LETAPOAT TOV XPOVOUL.

1.4.3 BeAtioromoinon Hoviédwy ekTiunons kopolayyelaxod K1voovou

AV KOl TOL VTAPYOVTO LOVTEAD EKTIUMONG KapdloyyeloakoD Kivduvoy €xovv viobetndel and
TIG KOPOOAOYIKEG £TAPEIES TAYKOOUIMG, OKOWO, TO TOGOGTO 0pONG TAEIVOUNONG TOV ATOU®Y
o€ Katnyopieg Kapdayyelokod Kvovvou (younAd-oynio) ypetdletar feAtiotomoinor, kabmg
eoivetoar oty kaAvtepn mepintoon vo ayyiler to 80%. Avtd onpaivel g tovAdyiotov 20

and ta 100 dtopo Ba katnyopiomomBovv oe AavOacpévn kaTnyopiot KOPOOYYELKOV
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Kwvovvou kot gite Ba voekTiunOel 0 KOPIYYEINKOS TOVG KIOLVOG LE ATOTEAECUO VO UMV
KaALPBoOV emapKdg, ite Bo vrepekTiunBel 0 KapdlayyelKkOG TOVG KIOLVOC, e ATOTELECLLOL
va Adpovv Bepaneio mov o€ yperalovral, avEdvoviag To KOGTOG TG TPOANYTC.

H Beitiotonmoinon tov poviéAmv eKTIUNoNG KopdloyyelokoD Kivdvvov £E0pTATAL KUPIMG
and 1 pebodoroyio TV UEAETOV amd TG omoieg mPOoNABaV Kol amd TOLG TOPAYOVIES TOL
coumepAapUPavouy Yoo TV eKTiUNoN Tov Kapdlayyelakoh Kivovvov. Mepikol amd Tovg
TPOTEWVOLEVOLS TTOPAYOVTEG TOV Bal LItopovGav va. BEATIOCOVY TNV EYKVPOTNTA TNG EKTIUNGNG
TOV  Kopolayyelwkoh Kwvovvov eivar  otdpopor Pro-deikteg mov oyetilovion pe TNV
KOPOYYELOKN VOGO 0T PAEYLOVAOOEIS TOPAYOVTES, YOVidla Tov oyetilovtal pe v avénon
TOV KOPAAYYEWKOV KIvOHvVou 0AAd Kot Tapdyovteg Tov oyetiCovtat e Tov Tpdmo (mng, Onmg

1 COUATIKT pacTNPLOTNTO KOl 01 SUTPOPIKEG GLVNOELES.

1.4.4 O polog s O10TpoPns aTNY EKTIUNON TOV KOPOLAYYEIOKOD KIVODVOD

2opeova pe tov IIOY, n avBuylewn dtatpoen €xel avayvoplotel g vag amd Tovg mo
ONUOVTIKOVG TPOTOTOWGIUOVS Topdyovieg Kvovvov yuo v eugdvion KN (pali pe to
Kémviopo Kot TV kafiotikn) {mn), Eved 0 onUavTikdg pOAOG TOV SOTPOPIKAOV GLVNOEL®Y GTNV
TPA0d0 NG VOGOV £XEL OVOAVTIKA OmOTUIMOEL. XN STpoPIK EMONUIOAOYiD, 1 GLYVOTEP
TPOGEYYLION T TPONYOVUEVE YPOVIQ Y10 T SLEPEHVNOT TNG CLGYETIONG HETAED OULTPOPT|G KO
APOVI®V VOO LAT®V YIVOTOV LE TN YPNON LEUOVOUEVOV BPETTIKOV GUOTUTIK®V 1 TPOPIL®V 1
opdowv tpodipmv. Ouwmg, ot avOpmmolr 0ev KATAVOADVOLV EEYMPIOTA KOl HELOVOUEVO
TPOPULO. 1] OGLOTOTIKG, OAAG OULVOLACLOVG TPOPILMV Kol TOTAOV, TOL TOAVAS Vo
aAinAoemmpedlovtal pe dyvootovg tpdémove. EmmAéov, m mpocéyyion TV UEUOVOUEVDV
TPOPIU®V EALOYEVEL OTOTIGTIKOVG KIVOUVOUG AOY® NG mbavng vmapéng aAAnieEdpmmong 1
OLVEPYEWG HETAED TOV TPOPIU®V KOl TOV OPENTIKOV GUGTATIKMOV TOVG. ¢ AMOTEAEGHO TWV
TOPOTAV®, AVOTTOXONKE piol SOLPOPETIKY) TPOGEYYIGT, VT TOV JATPOPIKOV TPOTOTW®V, 1|
omoio. mpotabnke ywoti pmopel vo aflohoynoet ™ oxéon HETOEL NG OTPOPNG KOl TMV
TAPOUETPOV VYElOG, HE TN YPNON TOKIAA®V oTATIoTIK®OV TeYVIKOV. Etol, émeita amd
perém tov Eeptd Xopov, n Mecoyswokn Awotpoen kabmg kot QAL VYEIVO-O101TNTIKA
TPOTLTIOL TPOTAONKAY G SIOUUEGOAAPNTES TG KOPILALYYELOKNG VYElag.

Qo61660, TOPA TOV AVAYVOPIGUEVO OVEEAPTNTO POLO TMV SOTPOPIKMOV TPOTHTOV GTOV
KOPOOYYELOKOD KIVOUVOL, KOVEVA STpoPIKO TPOTLTO 1] cuviBeila dev Exel Toté eloayBel o
Kovéva, amd TO LIAPYOVTO UOVIEAD EKTIUNOMG KOPIyYEWKOD Kivovuvov. Emopévemg, n

TPOYVAOGTIKY KOVOTNTA TNG OOTPOPNG GTO LOVTEAD EKTIUNONG KOPOALYYEWKOV KIvdOvVov, 1
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pe dAAa Adylo 0 pOAOC TNG OTOTIUNONG TOV OATPOPIKOV cuvnbeldv oty akpifela (10cocTtd
opOng tavounong) v poviélmv ektipnong Kwddvov, dev €xel alloloynbel. Xe avtd 1o
onpeio mpénel va tovichel 0Tt o1 avOTEP® BEPNOEIS Yot TNV ATOTIUNGCT TOV SATPOPIKDV
ouvnBel®V oTNV EKTIUNGT KAPIOYYELOKOD KIVOUVOV, SIETOVTOL 0t0 OLGLOGTIKTY BapdtnTa Yo
10 Y®POo TG dnuoctog vyeiag. Tvykekpéva, ot ueiétn SHIELD (Help Improve Early
Evaluation and Management of Risk Factors Leading to Diabetes), mov die&nydn otig HITA,
ATOKaADPONKE OTL 1) TAELOVOTNTO TOV ATOUMVY TOL SUTPEYOVY UETPLO 1] VYNAO KopIloyyelokd
kivovvo, vioBetovoav apvnTiKég 6TAoELS Kol amdyelg Kol SnAwvay anpodupot va BeATidcovv
TIG GLVNOELEG TOVG OC TPOG TN OTPOPN, TN PLVOIKN OPACTNPLOTNTO KoL TN OloYEIPIoN TOL
copotkod Papovs. EmmAéov, o€ GLUGTNUOTIKY OVOCKOTNGN TPOOTTIKOV UEAETOV TOL
a&loddynoe Tov amodotéo oty avhvyievn dwatpoen 10-em kopdiayyelokd kivouvo, aveépepe
ot avtdg kvpaivetor and 9 g 37%, omdte M daTpoPn amoterel Eva mBoavo pnyoviopod
Opdong yuo TV KoAOTEPT AEI0AOYNOT KO OVTILETMTION TNG KOPOLOYYELKN G VOGOV.

H esmompoviky opddo g perétmg ATTIKH, ypnoyomoidviag to Oe00UEVO TOV
TEVTAETOVG EMAVEAEYYOL, NTAV T TPMOTN TOV EMYEIPNCE TNV TPOGOHNKN TNG OmOTIUNONG TOV
daTpoko mapdyovto (Le T xpnor tov Mecoyelokod okop dratporig (MedDietScore) mov
dgiktn amotiunong tov Pabpov mpookoOAANonG ot Mecoyelokn AwTpoen, ©TOV 0moio
avENGT TOL GKOP CMUAIVEL KOADTEPT TPOGKOAANGT 6T Mecoyelakd TpdTLIO S10TPOPNS, GTO
HOVTEAO EKTIUMONG Kopdlayyslokoy Kivdvvov. H mpocOnkn avt) Peitimos xotd 5.5% t0
oQaApo eKTIUNONG (OLOTOEWVOUNGCT TOV TPOAYUATIKOV KOPIYYEWKAOV GUUBAUAT®OV) TOV
HOVTELOV EKTIUMONG KopdloyyeElKoy Kivovvov. To cupmépacpo, nTav 0Tl 11 TPocHnkn tov
SLTPOPIKOV TTOPAYOVTO GTO HOVTEAN EKTIUNOMNG Kopdloyyelokoy Kivduvov Ba pmopovoe va
avénoel v akpifed Toug kol vor cuUPAAAEL oV 0pBOTEPN AVOYVOPIOT) TOV OTOU®V TOL
dwtpéyovy awénuévo kivovvo yioo v epedvion g voocov.  Ta povréla extipnong
KOPOLLYYEWKOD KIVOUVOL OmOTEAODV ONUAVTIIKO EPYOAEID OTNV TPOTOYEVH] TPOANYN TNG
KOpOLYYELOKNG VOGOV, OAAL HEVEL aKOU 1 TPOGHNKN TOV KOTAAANA®Y HETABANTAOV Yo Vo
BedtiotomomBel 10 T0G00T6 0pONG Ta&VOUNoNG. Mia amd avTég TIC VIOYNPLEG UETAPANTEG
elval kor 1 woldtNTo TG OTPOPNG, TOL AV Kol €xel cLoyeTiofel aveEdptnto pe Tov
KapOlyyelokd Kivouvo, 1 TpocHNKn Toug 6To VILAPYOVTO HOVTEAN EKTIUNOTG KIvOHVOL €xel
eldyloto, pehetnOel. e GLOTNUATIKY avaoKOTNoN PBPAOYpapiaG TMV TPOOTTIKMOV UEAETOV
mov a&lodldyncav 1o polo NG OaTpPoPNg otov Kapdlayyelokd Kivovuvo, mpoékvyav 15
OYETIKEG UEAETEG, OU®G, HUOVO VO omd aVTEC a&loAdYNcGoV TO0 POAO TNG SITPOPNG OTNV

akpifela TV HOVIEA®V EKTIUNONG KOpAyYELKOD KIvOHvov, Tov PpnKav mmg 1 TpocsOnkn
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ovt PeATiOOE OTATIOTIKA ONUAVIIKG TNV eKTUNTIK)]  okpifein tov  poviéAwv. To
TPONYOVUEVO cuumépacua emPefaidOnke poOAG orokAnpdbnke n 10-etg mapoakoiovdnon
TV cvppeteyovtov ot pedétn ATTIKH, emovaiodoyndnke o poAog TG TpooOnKNg g
STPOPIKNG AE10AOYNONG 6TO HOVTELD EKTIUNONG KapdlayyelokoD kivdvvov. H mpocOnkn tov
MedDietScore 6to poviélo mov mepihaufove 1Hom to HellenicSCORE Beltimoe kotd 37%
TNV TPOYVOGTIKN 1KAVOTNTO TOL HOVIEAOL, €V Tavtdypova ovénce v TaSvounTIKy
KOVOTNTO TOV HOVTELOL KaTd 56%.

H ypnon tov poviélov ektiunong kopdioyyelokov Kivduvou givoar pio avéEodn peébodog
OV XPNOILOTTOLEL EOKOAN AEIOAOYNGILLOL YOPUKTNPIOTIKG Y10 VO, EKTIUGEL TOV KOPOLOyYELOKO
kivouvo H gpappoyn g ypnomng tovg oty kadnuepvi) kMvikn npdén omd m pepd tov
KapdloAdywv Oa €xel ¢ amoTéAespo TV 0pOATEPT AVAYVAPICT TOV ATOU®V TOV JLUTPEXOVLV
VYNAO Kapolayyelokd Kivouvo aAAd Kot TNV OmOoTEAEGUATIKOTEPT OBepamenTIK TPOGEYYIoN
TOVC WHECH TNG TEPOULTEP® YPNONG OWYVOOTIK®OV eEeTdoemv OAG Kol TopEUPATIKOV
ddkacldv, kabmg Kot pe v Kivnromoinon o aAlayég otov tpomo Long. Tavtoyxpova,
umopel vo PELDCEL TNV OAOYIOTN XPNOT POPUAK®V GE ATOHO TTOL Og daTpEYOLV ALENUEVO
KOPOYYELOKO KiVOLVO, HEWDVOVTOG £TGL TO KOGTOS TMV VANPECUDY VYEING OTO EMIMEDO TNG
TPMOTOYEVOLS TPOANYNG TG Kopdlayyelakng vocov. Emiong, ta dtopa mov dtatpéyovv vynio
Kapdlayyelokd kKivouvo aAld gival og apketd veapn nAkia, Eovv TeplocdTePEg MOAVOTNTES
VO OVOYVOPLGTOVV KoL VO TTOPATEUPOOVY G o €EEIOIKEVUEVES O1OYVOOTIKEG EEETACELG 1| OE
xpNomn BepamevLTIKNG aywyng.

H a&io g xpnong Tov HoviEAmV eKTIUNoNG KOPSLoyYEWKOD KIVOUVOL oIV Kadnueptvi
KAk Tpdén Exel mAéov avayvopiotet and v Evponaixn Koapdioroywkr Etapeia, n omoia
OTIg Mo TPOGPATEG OONyieg Yo TNV TPOANYN TG KOPSAYYEWKNAG VOGOV, GUVIGTH TOV
VTOAOYIGUO TOV OTOUIKOD KOPSUYEEINKOD KIVOUVOL HEC® TNG YPNONG TOV HOVTEA®V
EKTIUNONG KapOAyYElOKkoD KvdOvov, Oyt HOVO Yo TNV ovayvoplon ToV OTOU®V TOoL
dtTpéyovy vYMAS kivduvo, oAAd Kot Yo Atopa ympic Kapdtayyelakr voco. Avth 1 extipunon
Oo mpémel va yivetoar omd TOLG 1WTPOVS, AGUPAVOVTOG VTOYN TA 0dVVOUON CNMElN TOV
HOVTEA®V ekTiumomg Kopdtayyewakov . Edv avtd epappootel oty kabnuepvn mpdén Ha
emrevybel peiwon TOV VE®V TEPIGTATIKMY, OAAG KOl TOL KOGTOVS Yo TNV KOW®VIO Kol TO
dtopo. H Peitioon tov poviéAwv ektipnong xopdlayyelokov kwvovvov eivar éva medio
€PELVOG OV VLWOGYETAL TNV OKOUN TIO OTOTEAEGHOTIKY) TPOANYT TNnG VOGOL GTO (UECO

HEALOV.
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2. ZKOIIOX

Yxomdc G mapovoag JTPPNg MNTav va cuykplodv  O18PopeES GTATIGTIKEG
pebBodoroyieg extipmong tov 10-e100g Kapdioyyelakon Kivdhvou Tov £xovv ypnoionomdei og
VIAPYOVTA HOVTEAD (NUL-TOPAUETPIKA HOVTEAQ OVOAOYIKOV Kivoovev COX, TapoueTpikd
povtédo pue kotovouny Weibull, mapapetpikd poviéha pe ekbetikn kotovoun), kabde kot n
arotiunon g 10-e100¢ enintwong Kopdoyyelokng vOGou 6tov EAANVIKO TANBLoUO.

Emumhéov, devtepedmv okomdg tng Owtping MTav 1 peAéTn G €ykupdTNTOG TOV
EAMNVIKOD HOVTELOL ekTipnong tov 10-g100¢ kapdayyestakon kvdvvov (HellenicSCORE) mov
TPOEKLYE EMELTAL OO AVAY®YN TOL gVpoTaikoy poviéAov (SCORE) v tov elhadikd ympo,
xopic va €yl mponyndel oxetikn TpoonTiky PeEAETN, KaBmG kot va pedetnel n emidpaocn g
TPOCHNKNG TOV STPOPIKAOV GLVNOEIDV (Kol CLUYKEKPIUEVA 1] TPOCKOAANGT 6T MEGOoYELoKN
Atpo@n) oV TPOPAETTIKN KAVOTNTO TOV WHOVTEAOL eKtiunong yo to 10-etn xivéuvo
EUQAVIONG KOPOLOYYELOKNG VOGOV, GE EMAPKEG, OVIITPOCMOTELTIKO KOl TuYOio EMAEYUEVO

delypa Tov EVIAAMKOL aGTIKOD EAANVIKOL TANBLGLHOD.
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3.MEGOAOAOI'TA

3.1 Xyedwaocuoc uelétns
H perétm «ATTIKH» eivon pio mpoontikny perétn mapotipnong pe 10-em mepiodo
napakorovdnong (Pitsavos et al., 2002).

3.2T0 ociyua tns ueiétng

To delypa mov ypnowomombnke Yoo T0 OKOTO NG TOPOLCOS €PyOciog &ivar ot
ooppetéyovreg e perémng ATTIKH mov ovppeteiyav oto 10-et emavéreyyo. H peiém
ATTIKH elvar m pdTn €MONUOAOYIKY HEAETN] KOATOYPOPNG TOV EMMOAAGHOD TMV
TOPAYOVTOV KOPIOYYELKOD KIVOUVOL GTOV EAANVIKO TANOLuGHd Kol poypotomomdnke amod
mv A’ Kapdoroywkn Kiwvikn g latpikng Zyoing tov Iavemompiov AOnvov. H apyikn
@aon g cLALOYNG Kot aglohdynong tov delypatog élaPe yopa kotd ta £t 2001-2002
(Pitsavos et al., 2003), evd n 10-et¢ TopakorobOnon oAokAnpmOnke to 2012 (Panagiotakos
etal., 2014).

H apyxn cvAioyn tov deiypotog g perétng ATTIKH npaypatoroOnke otn guputepn
nepoyn Tov vopov Attikng (78% aotikég kot 22% aypotikég meproyés) ta £t 2001-2002.
Boaowol otdéyol ftav 1 KaTOypoEr] TNG KOTAVOUNG TOV SIQOP®OV KAIVIKOV TOPUYOVI®V
KOPOYYELOKOD KIVOUVOL G€ Oelylo EVIMK®OV OovOp®V KOl YOVOIKOV, Vo €EETAGEL TIC
OUCYETIGEIS ALTD TOV TOPAYOVTIOV UE KOWVMOVIKO-OTKOVOLKES KOl WYOYOAOYIKEG TOPAUETPOVG,
KaBdg Kol 1e YOPAKTNPIOTIKA TOL TPOTOL {MNG Kot TEAOS, Vo 0ELOAOYNGEL TNV TPOYVMOGTIKY|
ToVG a&ilo TNV EMMTOON TG KOPIYYELONKNG VOGOL HECH OO TEPLOOIKES ETAVOUEIOAOYNGELS
NG KATAGTAOTG VYELNG TOL Ogtypatog énetta amd S ko 10 €.

H odetypatolnyio ftav toyaioc kot dSwwotpopotomopévn avd mwoAn (ue Pdon tov
mnBvoud tov Afuov ko Kowvotqtov g Yrepvopapyiog ATtikng, kabmg eniong Kot tomv
vouapyumv AvatoMkng kot AvTikng ATTIKNG), NAMKIOKY Kotnyopio kot eOAo. Me Bdaon v
mAnBvcoxn otpopatonoinon ™e EOvikng Xroatiotikng Ymnpeoiag g EAAGdog (E.X.Y.E.)
OMUoVPYNONKOV «YAPTES) avd TeEPLOYn UEAETNG, £TCL MOTE VO TPOCIIOPILeETON EMAKPIPMOS O
mAnBvouds-otodyoc. H ovvelopopd tov evpitepav teploymv g ATTIKHYE oto telikd deiypa
™g perémg Nrav n €8Ng:

% Afquog Abnvaiov (20%),

*

*  Afpog Iepong (8%),

*

& guplTEPT TEPLPEPELD TPOTEVOVGOG (41%)),
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% «omoromo» ATTIKHE (29%) ko

*

* vioot Zapwvikod (2%).

210 Oelypo ocoumepnednkay ATOpo OCTIK®OV, MUIOCTIKOV KOl OYPOTIK®V TEPLOYDV.
Kobng omv Attikn dwpiel nepinov to 40% tov mANOLGHOL OAOKANPNG NG XOPOS, TO
OTOTEAEGLOTO KOl EMOYOUEVO, GUUTEPAGUOTO OO TN HEAETN -Kol HE OEOOUEVI] TNV
OVIUTPOCMTEVCT] OTO OElylo. KOl MUWOCTIKOV KOl OYPOTIKGOV TEPLOYDV- OHVOVIOL Vo
Bempovvrar yevikevoa yioo OAN Vv nuepotiky EALGSa, 10 de delypo avTimpoomrentikd
aeov TopotnpnOnKov eAdocoveg UOVO, U OTOTIOTIKG CMUOVTIKES OL0POPES, MG TTPOS TNV
Katovoun Tov GOAOL Kot TG NAKiaG avapeso 6To detypo Kot 6Tov EAANVIKO TANBuGuO.

Metd ToV 0pIGHO TV TEPLOYDV, O GYEOAGUOC OMALTOVGE TV TVYOI0 ETIAOYN EPYOCLOKAOV
AOPOV -ONUOCIOV KOl IOIOTIKOV-, KEVIPOV GLYKEVIPOONG NMKIOUEVOV KAODG Kot ONUOTIKOV
yopov. Kotémv, Oevepyeito toyoio emrioyn otdépov (pe v uébodo g Svadikng
axolovBiag Tuyaiov aplBudv 6mov 1=¢vtaén omv perémn, 0=un évtaln oty peAétn), and
TIg Moteg mov &iyov dmuovpyndet yuo kdbe yodpo. Me tOov TPOTO 0OLTO, EMTEVYONKE
elaylotomoinon Tov GPAANATOS ETAOYNG. To TPp®TOKOALO TPoéPAeme akOpa, TNV €mAOYN
€VOG ATOLOL OVA OIKOYEVELDL, OTKOOOMKO GLYKPOTI O KO TETPAY®OVO.

Kpimpua évtaéng ot pedét ntav 1 dtoPiowon tov atépov 61o vopd ATTIKNG Kot 1 nAkio
TOV, OV £mpene va eivat TovAdyiotov 18 etav. Ta kpitpila amoKAEIGHOD amd TN HEAETN NTOAV
TO OTOMKO 1GTOPIKO KOPIYYEWKNG VOGOV, KOOGS Kol 1 Tapovsio GAANG ypdvia vocov. Ta
dtopo Empeme emiong va unv €xovv mpoceatn ofeio vOco, OTmG KO KpuoAdynua, ofeia
Aolp®én Tov AVATVELGTIKOV, 000VTIATPIKA TPOPANUATO TOL TPOKAAOVY (QPAEYLOVY, VO UNV
&yovv vrootel omotadNTote Peilova xepovpykn eméuPacn 1 eAdccova XEPoVPYIK) TPAEN,
pio gfoopada mpo g Evapéng e HeAETNC.

Me Bdion Ta mopamdve Kprtnplo, EpOTONKAY Yio T GUUUETOYN TOVS apyikd 4,056 dtoua
pe toyxaio detypatoAnyio, oAl mavia pe Paon to otoyeio g amoypaens tov 2001 yuo v
avOAOYIioL OVOPMV KOl YOVOIKADV GTOV EAANVIKO TANOLGHO, KOOMDS KOl TO TOGOGTO GUUUETOYNG
ava nAklokn oudda. And tovg 4,056 o 3,042 déytnrav va. cvoppetdoyovv (75% mocootd
ovppetoyng). And tovg 3,042, o dvdpec nrov 1,514 (49.8%) ko to nhkiakd Tovg £0pog NToV
18-87 £, evd ot voAoueg 1,528 (50.2%) rav yovaikeg, pe nAkioko evopog 18-89 .

[Mpaypoatomrombnkay 600 €TaVAEIOAOYACES TOV GUUUETEXOVI®OV TNG HEAETN Oomd TOLG
epeovntéc. H mpdm €ywve petd and 5 €, to 2006, oe 2,101 droua (70% mocootd

GUUUETOYNG) KOl KATAYPAPNKE 1 EKONAMOT KOPIOyYEWKNG VOGOL OO TO 1TPIKO TPOSHOTIKO
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™G peréme. Kartd ta € 2011-12 mpaypatomombnke o 10-etg emavéreyyo (01dpecog
xpOvog mapakorovOnong 8.4 ). Xto 10-em emavéreyyo cvppeteiyay 2,583 and tovg 3,042
efehovtég g pekétmg (85% mocootd ovppetoyns). And ta 459 dropa mov xdbnkov ot
dekaetio, ot 224 xdOnkav Adym Aavlacpévov 1 dkupwv otoyeiov extkovoviag, Kot ot 235
apvONKav TN CLUPETOYN TOLG. AEV LANPYE ONUOVTIKY] OPopd oTn MAkio Kot otnv
avaroyia TV @OAOV petald Ocwv ocvppeteiyov Kot 66V Oev  CLUUETEIYOV GTOVG
EMOVELEYYOVG.

H xhwvue) a&oddynon g eKONA®oNG KapolayYEoKNG VOGOL KATH TOV ETAVEAEYYO EYIVE
o€ 2,020 cupueTEYOVTEG OO TO 1OTPIKO TPOGMTIKO, O1 OTOI01 AITOTELOVV TO TEAIKO Oelypal TG

TOPOVCHG EPYUCIOS.

3.3 Bionbixny

OMot o1 GLUUETEXOVTEG EVNUEPOONKAV Yl TOVG OKOMOVS NG HeAETNG Kabdg Kot yuo
dwdkacio TV pHeTpNoewV oTlG omoieg Oa cLUUETElYAV Kot €3OOV GUHEOVNTIKO
ovykatdBeonc. H pelétn eiyxe emmiéov v €ykpion g Emompovikng Emtponng g A’
Kapdroroykng KAwvikng, g latpikng Zyxoing tov [avemotpiov AOnvov, kot tpnonkoy ot
npoimobécelc g Stk pvéng tov Edcivkt (WMA Declaration of Helsinki 2000).

3.4 MeTpijowua yopoKTypioTiKd

Emompovikd npocwnikd e peAémg (1oTpoi, VOoAenTéS, SlonTtoAdyol) pe KOTAAANAN
EKTOIOEVOT TPAYUOTOTOINCAY TIG GUVEVTEVEELS LE TOVG GUUUETEYOVTIES GTOVG YMDPOLG EPYUTIN
N owpovng tovs. H ouvvévievén opyavobnke pe Pdon ta &ykvpa pOTNUOTOAOYIO TOL
EMAEYOMKAY Y10l VO, ATTOTIUTCOVY TO, XOPOUKTNPLOTIKA TOV ATOUMV.

H oapykq afoddynon tov otopev  mepiddpfove v a&loAdynon:  KOW®VIKO-
OMNUOYPAPIKDOV YOPAKTNPIOTIK®V (POA0, NAIKi, £ GTOVODV) ATOUIKO IGTOPIKO OPTNPLUKTC
VIEPTAOTG,  COKYOPMOOVE  dfntn Kol VAEPMTOOIING,  OIKOYEVEINKO  1OTOPIKO
Kapdlayyelokng vooov, datpopikés cuvnoeleg, cuvnbeteg Tpdmov {wNg (KOTVIGUO, GOUATIKY
dpaoTNPLOTNTA), OVOPOTOUETPIKA YopakTnploTikd (Bdpog, vyog, mepipépela péonc) Kabmg
Kol AMyn OiHOTOC Yoo TOV TOcoTIKO mpocdiopiopd tov Poynuikov mapouétpov (C-

AVTPOGO TPOTEIVN, YAVKOLN, YOANGTEPOAN).
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3.4.1 A&1040ynon KoIvaviKo-OnUOYpOPIKMDY YOPOKTHPLOTIKOV.

To @OAO TV ATOU®V KATAYPAPNKE OO TOVG EPELVNTEG TEGIOV GTO EPOTNUATOAIYIO TOL
CUUTANPOVOV 01 €DEAOVTEG, EVOD KOTAYPAPNKE KoL 1] akpIPNg nuepounvia y€vvnong tovs, and
Vv omoia vwoAoyioTnKe 1 TpEYovsa NAkia Twv eBghovtdv. Ta dtopo epomOnkay ond Tovg
EKTTALOEVUEVOVG EPEVVNTEG TAL £TT) GTTOVO®V TOVG (6 Yo TO ONUOTIKO, 3 Yl TO YLUVAGLO, 3 Yo
10 AOKE0, 2-4 Yoo TNV ovodTEPT Kol avatatn Babuido ekmaidevong, 1-2 ylo HETAMTLYIOKN

eEedikevon Kot 3 yo ekmOVN o1 S100KTOPIKNG SLOTPPNG).

3.4.2 Klavikn A&ioloynon

H apmploxn| wieon petpndnke oto té€Aog TG UGIKNG £EETOIGNG KL 0oV 0 eEeTOlOUEVOC
Bprokotav oe kabioty 0éon TovAdyiotov yio 30 Aemtd. AapPavotav and Kapdlordyo, TPELS
Qopéc 010 Oell xépt, -to omolo émpeme vo givor yohapd Kot KoAd vmootnpllopevo omd
tpanéll- og yovio 45° and tov kopud (pue ™ ypnon  oeuypopovouétpov ELKA, g
vepuavikng etonpeiag Von Schlieben Co). Av yia kdmoto Adyo, n p€tpnon ywotov 6to GAAO
YEPL, ALTO OMNUEIOVOTOV OTNV KAPTO-EPOTNUATOAOYIO TOv otdpov. Emiong, onueiwvotav
TUYOV SPOoPd STV YNALPN T TOV GPLYHOD GTIG KEPKIOKEG apTNpieg TV 600 XEPLDV, OTOTE
G’ OQUTNV TNV TEPINTOOTN, N apTPLOKy Tieon peTpdtay kol ota Vo dkpa. O xpodvog moL
pHecoAaPovoe LETOED TOV HETPNOE®Y NTAV aKPPDOG 0GOS OTALTEITO Yo TNV KATAYPOON TNG
TPOTYOVLEVNC LETPNONGS KOl TO TANPES EePovokmpa TG mepryelpidag. IIpo g pérpnong g
apTNPLOKNG TEGEMG eAeYXOTAV OTL 1| GTHAN VOPAPYOpoL NTav oto 0 mmHg ¢ KAipakog,
otav mn mepyepioa NTav eviedmg Eepovokouévn. To eminedo TG GLGTOAIKNG OPTNPLOKNG
nieong kaBop1loTav amd Tov TPMTO MO0 KAANG OKOVGTIKNG TOLOTNTOS, EVO 1) OIUCTOALKN TTiEoN
and v TAnpn e€apdvion tov emovorlappoavopevav Mxov (edon V). AAlayéc oty évtaon
Tov Nyov dev aforoyndnkav. To dtopo pe péoa eminedo aptnplokng mECE®S oo 1
peyodvtepa tov 140/90 mmHg xabmg Kot Keivol VIO AVTI-VTEPTAGIKY POPUAKEVTIKN OymYN
KOTOYPAPNKOV MG VTEPTUGIKOL.

IMa v a&ordoynon Tov BloynUikdv mopapéTpoyv cLAAEYONKE delyo TPOIVOy OiplaToc,
petd and 12-mpn vnoteia. Ztov 0pd, apov doympiocTNKe He PVYOKEVTIPNON, TPOGOOPIGTNKA
To eMinedo TG OMKNG YOANGTEPOANG, He VLUK HEDOSO YPOUOTOYPAPING, GE OVTOUOTO
avaivty Technicon RA-1000 (Dade Behring, Marburg, Germany). Q¢ vreplumidoipio
opiotnkav emimeda oAKNG YoAnotepdAng vnoteiog >200 mg/dl | 1 Aqyn vro-AMmdaKdV
eapudkov. Ta eninedo yAvkolng vnoteiag otov opd petpridnkov pe tov avaivty Beckman

Glucose Analyzer (Beckman Instruments, Fullerton, CA, USA). Ernineda caxydpov vnoteiog

52



AIAAKTOPIKH AIATPIBH, Ekapn FlewpyoucomnouAou

>125 mg/dl 1 yprion avTdpnTIKNG —STNTIKNG 1| QOPUOKEVTIKNG- oy®mYNg Kabopioe v
napovsio. cokyap®@oovg Swfnmn tomov 2. Ta ernimeda g C-avidpmoag mpoTeivNg

TpocdopioTnKay Pe vepelopeTpia 6ToV id10 0po.

3.4.3 AvBpwmouetpiro. aroryeio.

To Yyog TV atdp®V pHeTPNONKE Lo POPE, GTPOYYVAOTOMUEVO GTO TANGLEGTEPO GO TOV
ekatootoyd Tov pétpov. Kotd tnv pérpnon tov avaoctiuoatog, to dtopo 0ev  £QepPOV
vrodnpata, elyav TV TAATN {010 KOl OKOVUTIGHEVT G HETPO TOL TOlYOL TOLG (NTNONKe va
kortdlovv gvbeia. To Pépog tv atdp®V -ywpic vrodnuata, Le eAaepd Evovon- petprOnke
po eopd, pe papoo e€icoppommonc. H Quyopid puduldtav kot eheyydtav mpv Kot petd amd
ké0e Coylom. Ot petpnoelg oTpoyyvAomomOnKay 6TV TANGLEGTEPTN EKOTOVTAIN YPAULAPI®Y.
2 ovvéyela, o Asgiktmg Malog Zdpatog vroAoyiomnke ®g to MnAiko tov Pdpovg (o€
YMOYPOLLLLO) TTPOS TO TETPAYOVO TOV VWYous (o€ PETPAL). ZOUP®VA UE TIG 10YVOVGES 0dMYiES,
o¢ mayvoopkio opiletar deiktng palac cmpatoc > 29,9 Kg/m? evéd vaépPapo yapoxtmpileton
10 Gropo pe deiktn paloac codpotoc 25-29,9 Kg/m? (WHO 1997). Metprifnke emiong m
TEPIUETPOC péong o€ eKotootd (010 HEGO petasy 12°° mAigvpod kot Aaydviag akporoeiag).
[Tepipetpog péong otig yvvaikeg peyoddtepn amd 85CM Kot 6Tovg AVOPES UEYAAVTEPT] OO

92cm 6pioe TV TOPOVGIN KEVIPIKOV-TOTTOV TO(LGOPKINGC.

3.4.4 A&ioLoynon tpomov {wng

Ta dropo potOnkav apyikd av kdrvilov Tn cLykKekpluévn ypovikn mepiodo. Ocot
amavInoav oyl epoTOnKaV ov S1EKoyov 10 KATVIGHO ToV TeAevTaio ypovo. Ocotl ardvncay
apynTIKd Katoypdenkoy ¢ un kamviotéc. Ocotl amdvincoov Kotagotikd, potminkoay o
OUVEYELNL TTOCO, TOYAPO KATVILOV KOTA HEGO OpO MUEPNGIMG, TOGH YPOVIN KATVIGOV KOl OV
&xovv dakoyel Toté 10 kdmvicpa. Koanviotég opiotnioay ta dropa mov kdmvilayv TovAdyiotov
éva To1ydpo ava nuépa Tov TeEAEVTAio XPOVO, KAOMS KoL TO ATOUO TOV SEKOYOV TO KATVIGHO
t0 tedevtaio €1oc. [Ma v aloAdynon Tov EMMESOV GOUATIKNG  OpacTNPLOTNTOG
ypnowonomdnke 10 O1EbvEC epmTNUATOLOYI0 cOUATIKNG Opactnprotntag International
Physical Activity Questionnaire (Papathanasiou et al., 2009),

3.4.5 A&ioLoynon dotpopikav avvyBeiwv
H a&ohdynon ov stpopikdv cuvnbelidv oty apyiky] eacn g UEAETNG €Yve UE TO
gykupo mMu-mocotikd  Epotnpatoddyo  Xvyvomtoag Koatavdiwong Tpogipwmv OV

napoyopinke ond v latpiky ZyoAn ABNvov Kot cuyKeKpUEVa amd TN EAANVIKT OLAO0 TG
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uerétnc EPIC (Katsouyanni et al., 1997). To epomuatordylo avtd neptAapuPavel EpmTAGELS
OV APOPOVV TNV KOTOAVAAMOT TNG TAEWOVOTNTOSG TOV TPOPIL®V OV KATOVUADMVOVTIOL GTY|
YDOPO, 6€ OAES TIC ETOYEG TOL YPOVOV.

Znmnke and GAOVE TOLG GUUUETEOVTES VO OVAPEPOVY TN HEGT NUEPN Ol 1 ERdopadIoio
TPOGANYTN S0POP®Y TPOPIHU®V TOV KATAVAA®VOV TNV SLIPKELNL TMOV TEAELTAIWMV OMOEKN
unvaov, Kalog kot to puéyebog g Hepidag avtdv (Hkpn, pecaio Kot HeydAn, o€ cOYKPLoN Ue
avtig Ttov eotiatopiov). Kotomv, mn  ovyvétmra katovilmong kdbe  tpogipov
TOGOTIKOTOMONKE KOTh TPOGEYYIoN, amoddouevn o€ @opéc avd unva. 'Etotl, n nuepnoila
KOTOVAA®ON TOALOTAQGIAGTNKE €Ml TPLdvTo Ko 1) efdopadioio enl TEGOEPO EVAD UNOEVIKY
T omoddONKe Ge TPOPILA TTOL KATOVOAMDVOVTOV oTdvia 1] ovdémote. H katovilmon alicodr
petpnonke pe mompia tov Kpaciov (100 ml) Kot mosotikomomOnke avardyws g TPOGANYNG
aBavoing (ypoppapia avéd mwotd). ‘Eva motpt 10 kpaciod 160dVVAHOVGE UE GUYKEVTIPWOON
afoavorng 12%. Ta otoyeio mov Kataypdenkay copmepapfavoov 156 eayntd Kot motd
mov ovvnbiletar va katavailodvovior otnv EAALGSa mov mepiéyoviayv 610 £pOTUATOANY1O
optopéva amd to omoia eivar o akdiovba: yout (Aevkd 1| OAMKNG dAeong), dnunTpLokd, polt,
TOTATEG, COHOPIKA HOYEIPEUEVA LE SLAPOPOVS TPOTOVS (e KLU, LE GAATGO VIOUATOS OAAEG
ocbAtoeg), @povta (pmoviva, PNAo, TOPTOKAAL, oyAddl, kapmovll, memdvi, paviopivia,
@paovieg oK, avVOVAS, EPOLTA ATOENPAUEVE | KOUTOGTA Kot GAAX), Aoyavikd TOGO ®MUA
(vropdra, ayyolpt, kapoTo, LopoOAL kot GALe) 660 Kot payslpepéva (kKoAokvBdkia, aykvapa,
mpdova xOpTa, OMOVAKL Kol GAAX), Oeopa &€10n cordtag (TAPAUOCOAATO, POGCIKY,
peatlovocordto, ymPLATIKN Kol OAAEG), oompla (poakés, pePifio, @acoOAlo kot GAAw),
LUPOOKE, YOAUKTOKOUIKA (YéAa, yiooOpTt, Tupl, KPEUES) LE KOTNYOPLOTOINOT G TPOG TN
TMEPIEKTIKOTNTO. O AmMOg, KPEATIKA (KOTOTOLAO, YOPWO, Podwvo, apvi, KePTEdAKLA,
coLPAAKLO, GUKAOTL Ko GAAQ), yapla, afyd, odpopa €idn mrodV (TVPOTITA, CTOVOKOTLTA,
KpeaToOmTa Kot GAAM) YAVKA (KEIK, UTIOKOTO, GOKOANTES, TOY®MTA, YAVKIGUOT, UTOKACBAC,
Kavtaipt, YoAaKTopmovpeko, YoABdg, pafovi kot dAAa), Owdeopa Aimn (ddgopot THTOL
Aadlov, Povtvpo, papyopivn) aeeynpote (KOEEG, TOAL,  YOUOMNMAL, OVOWULKTIKG) Kot
aAkooAoVya motd (pmopa, oviokl, Botka/tlv, kovidk/ pumpdvtl, ovlo Ko aAla motd). Ocov
aQopd TOL U OAKOOAOVYO TOTO KOl POPNUOTH, VIANPYOV EPWOTNOCELS OCYETIKA UE TNV
KOTOVAA®ON SopOpmV €100V KapE Kot Toaytov. Oha ta €101 ko@é (oTrypoiog, «EAAVIKOSY,
@iATpOL N KOTOLTGivo) mpooapudeTkay o€ 6yko 150 ml kot cuykévipwon koaeeivng 27,5%.
Emniong, kataypdonke n katavaiwon kagé xopic kaeeivn (VIEKAQEIVE), OVOYLKTIKOV TOV

TePLElYOV KAPETVI Kot 1 KATAVAAWDGT POPTUATOS GOKOANTOG,
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IMa Vv arotipnon tov Pabuod tpoockdAncec otn Mecsoyelakn AlatpoPn vToAoyicTNKE
0 dwatpoikdg deiktme MedDietScore ywo kdOe cvupetéyovra. Ipokeyévov va extundei 1o
OUVOAO TG OTPOPIKNG TPOGANYNG, YpNotpomombnkay covletol mivakeg Pabpordynong,
oL €lvol OOPOITNTOL YloL TNV EKTIUNGCT EMONUIOAOYIKOV GUOYETICE®V. ZTIG O18POPES
OLOYETIGELS TOL TPOPLUA TALPOLGSLALOVTOL GLYVE OLAOOTONUEVA (TT.). YOAOKTOKOUIKA, GPOVTA,
Aayovikd). Qotd60, 6TO EMIKEVTIPO TNG HEAETNG Kol TV SpOpmV Guoyeticemv Ppédnke
Kupiwg N Mecoyelakn daTpoen.

To Mecoyelokd S10TpoPikd TPATLTO OPICTNKE GUUPMVO HE TNV OOTPOPIKY] TLPOUIdQ,
7oL &yl mpotabel and to Avotato Emomuovikd Zvppodio Yyelag tov Yrovpysiov Yyeiog
kot IIpdvorag (SSHC Ministry of Health, 1999). Xtnv Bdon tng mupapidag tomobetovvtor ta
OLYVA KOTOVOAMOKOUEVO TPOPIUO, KOl GTNV KOPLEY| TO OTAVIOS. XT0 TPOTLTO avTd, Pacikn
myn Almovg givar 10 eAatdorado (iowg ko ave tov 40% g OMKNG EVEPYELOKNG TPOGANYNG
TPOEPYETAL OO TO ATMOG, EVA EIVOL YOPAKTNPIOTIKY KOl 1) VYNAN avaloyio, LOVOOKOPEGT®V
nmpog Kopeouéva Admm). Ewdomold emiong otoryelo Tov pEGOYELNKOD TPOTHTOL €lval Kot 1
pétplo katovilmon oivov (1-2 kpacomdnpa muepnoing, ovvodevtikd ocvvnbmg TV
yvevudtov).  EmmAéov, mopdAo mOL 1M KATOVAA®GON YAAOKTOG Eivol TEPLOPICUEVN, T
KataviAmon tuplol (Kuplog @Etag) Kot yioovptov eivar oyetikd vymAés. Baoiwlopevor ot
Aoy g Mecoyelakng Awatpoens ektundnke n katavdiwon 11 opddwv tpogipwv (pe
YVORoVe OTL Ol TPOPEG NG 1010G opdadag £xovv moPOUOln EMIMESO HOKPOOPETTIKOV Kot
EWOIKOV CLOTOTIKMV), TPOKEWEVOL Yoo KAOe ATtopo va vmoAoylotel o deikng amotipnong
TpoonAwong oty Mecoyelakn dtatpogn (evpog 0-55). O deiktng mpokvmTeEl ™G TO dBpoIcUA
TOV €Nl HEPOVG PaBLOAOYLOV Yo TPOQES KOVTA Kol Hakpld amd T0 Mesoyelokd daTpopikd
TPOTLTO KAOMS Kot Yo To aAkoOA. OG0 vynAOTEPO TO S1ATPOPIKO GKOP, TOGO PEYOADTEPOG O
Babuog mpookdAANoNc oto Meooyelakd datpogikd mpotvmo (Panagiotakos et al., 2006).
JuyKeKPEVO, TPoPEG mov yapokmnpilovv v Mecoyelokn dwtpoen (T.y. @povTo M
Aoyovikd, OTmg avaAbonke mopamdve) fabporoynonkay pe:

. 0 o¢ mepinmton UNdEVIKNG 1] OTAVING KOTOVAANDGT) TOVG,
. 1 yio katavaiwon 1-4 eopég/unva,

. 2 yio kaTovaAmon 5-8 popéc/unva,

. 3 yia 9-12 popég/unva,

o 4 yuo 13-18 popéc/unqva Kot

o 5 Yo KaONUEPIVY KATAVAA®GT).
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Avtifétog, Yo TV KoTavaA®Gon TPOe®OV OV 0EV GLVASOLV TOCO LE TNV CGLYKEKPLUEV
TAPOOOCIOKY STPOPT], OTMG TO KPENS KOl TO TPOIOVTA AVTOV, 1 KOONUEPIV KOTAVIAMOT)

ToVG yopakTnPLotay pe 0 evod pe 5, n omavia 1) UNOEVIKT KOTAVAAMGT| TOLG,.

Ocov apopd ™ xpNnon aAKoOA, 060nKe

o BaBuoroyio 5, 7y KoatavdAwon Ayotepov  amd 3 moThpld
Kkpasov/muépa (300ml),
o BaBuoroyio 0, 7y kaTOVOA®OYN TEPIOCOTEPOV OO 7 TOTHPLL

KpOoooO/Muépa M UNOEVIKNG KATOVAAMONG Ko
o Babuoroyia 1-4, yia Tig EVOAUESES KATAVAADGELC.

Av kot n pla povade avénong oto MedDietScore @épel meplopiopuévn Sl0TPOPIKY
mnpoeopia (m.y. avénon katd 2-4 pepideg otV Katovalmon epovTev gfdopadiaing, 1| 4-5
uepidwv dnuntplakdv efdopadioing Kok.), eival onuavtikod va toviotel nog to MedDietScore
MG GLVOAIKO GKOP TPOCKOAANGNG, £XEL GLGYETIOTEL LLE TNV TOPOVGIN TAPAYOVIOV KIVOUVOL
(m.x. vépTaot, vrepAumdoiio, oAAE Kot TPOEKLYE £YKVPO HETA amd cVYKPLON TOV AMTidimV

otov opo. (Panagiotakos et al., 2009).

3.4.6. Extiunon kopoiayysiarxod Kivovvoo

Kotd ™ obpketa tov 10-e100¢ emaverléyyov, ol EKTUOEVUEVOL EPEVVNTEG TPOGEYYIGOV
toug €0elovTég Eava KOl TPOYLOTOTOINGOV OVOALTIKY OEWOAOYNOT TOV OTPIKOV TOVG
otoyeiov. Ta otoyelo tov oatdpov mov omePfimocov xoatd tn Owdpkew ™ 10-gT00¢
napokolovdnong d0OnKav omd Tovg ocvyyevelg TV atOp®V /KOl amd oTolxEln ot
miotonomTikd Oavatov. O oplopdg Tov Eywve pe Bdon pe to o tpodceata kprtmpia tov ICD-
10 (Y 10 00 ote@aviaio cuvdpopo, T omOayym, 1 dAiovg tHmovg wyopiog (410-414.9,
427.2, 427.6 (120-125), emavoipdtmorn oTe@OvVIOiOV oyYeElOV HEC® OOPTOCTEPAVIOING
TapaKopyme, 1M owdepkng mapépuPacns ota otepaviaio ayysioo (414.01), kapdiokm
avemdpkela O1oopwv 0mv (400.0-404.9, 427.0-427.5, 427.9, 428.-(150.2-), xpdvio appubuio
(149.-) xou ekdnAwon Ayyelokov Eykepaiikod Eneicodiov (430-438, 163.-)).

3.52ranioeTiky Avalvon
H enintoon tov Bavameopov kabdg Kol TV GUVOMK®OV KaPOIYYELNK®Y CLUURAVTOV

VROAOYIoTNKE WG 0 AGYOG TV VEOV TEPICGTATIKAOV TNG TPOG TO GUVOAIKO aplfud TV atdpmv
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oL cvppeTeiyav otov emavéreyyo. H kavovikotto tov petafintdv eAéyydnke ypopikd pe
P-P plots kot wotoypdppate. Ot moGOTIKEG HETAPANTES TTOV NTAV KOVOVIKO KOTOVEUTUEVEG
(6Aeg ektOg amd T C-ovTdp®G TPOTEIVN Kot TNV KATavaAw®on abavoing) mapovoidlovrot
®¢ H€oog 0poc * Tumikn omdkAon, eved 1 C-avTidpmdoo TP®TEIV Kol 1 KATOVIA®ON
aavoing mapovotdlovtar g Awdpecog (25° 75° exkatootnuopo). Ot Katnyopikég
petafintés mapovcotalovral g oyxeTikég ovyvotnres. Ov  ovoyeticelg petagd TtV
KOTYOPIKAOV PETOPANTOV aE10hoyNONKE IE TO oTATIOTIKG EAeyy0 X2,

Ot ovykpicels TOV HEGOV OpOV TOV KOVOVIKE KOTOVEUNUEVOV TOGOTIK®OV UETOPANTOV
HETOED TOV ATOUMV TOL EKONAMGAV Kot 6GMV 0gV EKONAMGV TN VOGO TPAYLATOTOMONKE e
10 otaToTkd Eleyyo Student’s t-test, apov eAéyyOnke n 160TNTO TOV SIOKVUAVGEDV E TOV
éleyyo tov Levene. O avtiotolyog €Aeyyog Yo TIG U KOAVOVIKA KOTOVEUNUEVES UETOPANTES
gywve pe tov un-mapapetptkod Eheyyo Mann-Whitney. O Zyetikog Kivévvoe (ZK) ekdfimong
KapOyYElOkNG vooov otn owdpkelo g 10-etiag, eKTUnONKe MUI-TOPAUETPIKE LOVTEAQ
avaroyikov Kwvovveov Cox. O ypovog €wg to cupPdv petpnbnke oe emown Pacn. Ot
aAnAemidpdoeig mov eAéyyOnkayv dev mapéuevay 6To LoVTEAO v Tav onuavtikéc. ['vootol
ovyyvtikoi mopayovteg (my. mAkio, Aeiktng Mdalog Xopotog, emineda, C-aviidpooog
TPOTEIVNG, €N OMOLODV, KATVIOTIKEG GLVNOEIEC, GOUOTIKN OpacTNPLOTNTO, OTOUIKO
10TOPIKO  VIEPTAONG, LIEpMmWOiog kot OwPntn, KoOdG Kol OKOYEVEWNKO 16TOPIKO
KOPIyYELOKNG VOGOV) GUUTEPIANPONKAV 0TO, LOVTELQ.

Mo v edpeon 1tV duecwV OAAL KOl TOV EUUECHOV EMOPACE®V TOV UETAPANTOV
ypnowonomdnkov Aounuéva Movtéda (uzep. Structure Equation Models), ota omoio
ouUmEPAMEONKaV OAEG o1 TpoavapepBeices petafAnTés. Zuykekpléva, EKTIUNONKE 1 GueoT
enidpaomn ™ Meocoyeiakng Atatpoeng oto 10-£t1 Kopdtayyelokd kivouvo aveEaptnta and o
@OAO, TNV NAKia, TO KATVIGUO, TNV LIEPTACT|, TNG VIEPYOANGTEPOANLLID, TO GOKYOPDON
owpnNtn, TO HOPEOTIKO EMIMEDD, TN OCOUATIKY OPACTNPIOTNTA, TO AOYO TEPUPEPELNG
péong/meprpépela woyiov kot 1o eninedo ¢ C-wpmoag mpoteiving. Ot Eupeceg EMOPAGELS
oV €EETACTNKAY NTOV OVTEC UECH TNG PAEYUOVNG, TNG LIEPTAONG, TOL JLPNTN Kol NG
VIEPYOANGTEPOLULLNG,

Mo mv avaivon emiPioone, o xpdvoc opionke ¢ YPOvog o€ Kivouvo €mg 10 cvuPdv, M
YPOVOG Ge KIvOUVo €mG TNV TEPATMON TOV S5 €TOV Y0pig cvuPdv (Aoyokpioia). Q¢ cvufdv
Bewpnnke omolodnmote koapdiayyslakd cvpuPdv, oniadn: O&L Epepaypo Mvokapdiov,
Awpvidog Kopowokdg Odavatog, loyopukd Ayyeioxd Eykepoikd Emeicdoo 1 Xtoabepn

Ymldayyn. Ta tov €heyyo g mpovimdOeong NG  AVOAOYIKOTNTOS TOV  KIVOUVEOV
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YPNOOTOMONKE YPOPIKY] OMEKOVION TOL KWOOVOL OTIC Kotnyopieg tov @OAOL, NG
VIEPTOONG, TNG VIEPYOANGTEPOAALUING KOl TOV GOKYOPMOOVS dtofr|tn, 1 omoio Kot 1oYVEL,
kabdg oev mapotnpnOnke Toun peTad TOV GYETIKOV YPOUPIKAOV OTEKOVIGEWMV TOV
0Bpo1oTIKoD KIvOULVOL. XPNOIHOTOONKOYV TOAVTOPOYOVTIKA MUUTOPAUETPIKA LTOSETY AT
avVOAOYIKOV Kivovvemy COX Kol TOALTOPOYOVTIKA TOPUUETPIKA VTOOEIYHOTO TOL VIEDETOV:
(o) Tv katavoun Weibull kat (B) v exbetikn katavous.

Ye OAo ta vmodeiypoto vmoloyiotnke to Bayesian information criterion (BIC)

(Schwarz et al., 1978):

BIC=-2*InL+k*In(n)
(6mov L n mBavopavelo tov vmodeiypatog, K ot Babuoi ekevbepiog kar N to péyebog tov
OelylaTOG), MG KPITHPLO KOANG TPOSAPUOYNS TOL VIOdEyUaTOg 6T dedopéva. Q¢ yvmaTov,
660 pkpodtepn T Aapupdaver to BIC, 1660 koAbtepn mpooappoyn £xel TO EKTYLOVUEVO
vrddetypa ota mopatnpndévia dedopéva. I'a tn 6VYKPIoN TOV TOUPAUETPIKOV VITOSELYUATOV
LLE TO MUITOPAUETPIKO YPNCLULOTOMONKE KoL 0 YPaPIKOS EAeYY0G TV Katoroinwy Katd CoX &
Snell 6e oyéon pe tov abpototikd kivovvo, amd Tov omoiov AaUPAvETOL YPOUPIKA Aoy yio.
TNV TPOGOAPUOYN TOL VIodeiypotog otao dedopéva, (Royston et al., 2006). Zvykekpuéva, o
KOTAAOUTO TOV EKAGTOTE VITOOETYILATOG VToAOYifovTat e TN ¥PNOT TS OYEONG:

resi = exp(Bxi)Ho(ti)
KOl GTI GUVEXELDL OVTITOPOPAAAOVTOL GE YPAPNUO LE TOV EKTILOUEVO 0BPOIOTIKO Kivovvo
katd Nelson & Aalen (Royston et al., 2006). 1o ypdonuo avtd, 660 mo kKovtd Bpickovtal o,
KataAouto otnv gvbeia mTov diépyetal amd Vv apyn Tov afdvov kot £xel kKAion 45°, t6co
KOADTEPN ELVOL 1] TPOGOPLOYT TOL LTOVELYLOTOG 6Ta TapatnpnBEvTa cupuPdva.

H ohykpion peta&d tov vmodetyldtov o€ eMImEdO SUKPITIKNG IKAVOTNTOG £YIVE LE TN
yprion tov extunty Harrell’s C (Newson et al., 2010). O extiunmg avtdg amotedel péAOG TG
OIKOYEVELNG TOV TOEWVOUNTIKOV TopapusTpov (utep., rank parameters) Kendall-t. T ditpa
Cevyn dedopévov g popeng (Xi, Yi) kot derypatoroyia Cevyov {(Xi, Yi), (X, Yj)} and
tov mAnbvopd avoeopdc, elcdyetal 1 évvolo NG ovpeoviag (concordance) kot Tng
acvugwviag (discordance). 'Eva (evyog mapatnpnféviov dedouévmv €K ToOV GLVOAOL CVTOV
Oewpeitar oopewvo Otav mn peyodvtepn T g petafintg X ovoyetiCetor pe
peyoAvTepN TN G METaPANTC Y evd avtibeta Oewpeiton acOuemvo O6tav PEYOADTEPESG
Tipég g X cvvovalovral pe pkpotepeg TIHéG yio Vv Y. Me Bdon ta mopandve, 0 EKTIUNTNAG
Somers’ D(X | Y') opiletar og n d10popd petaé&d Tomv avtioTol oV deGUEVUEVDY THAVOTHTOV

(utgp., conditional probabilities) kow o extyuntig Harrell’s C(X | Y ) opiletar wg {D(X | Y
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)+1}/2 , 1oovtar dnradn pe v e€optnuévn mbavotnto g cvupviog yio ekdotote (gbyog
TPOoTIOEUEVOL TOL NGV TS eEaptnuévng mbavotrag T (evyn va unv Tta&tvopovvton gite
O GOUE®VA, EITE OC ACVUPOVA, VIO TNV TPOHTOBEST OTL 01 TIHEG TNG HeTAPBANTS Y pmopodv
va. dtatayBovv (Newson et al., 2010). £ cvykekpuévn avaivon ta X,Y €ival 0 EKTIHOUEVOG
Kol o mopatnpndeic kivovvog, avtiotoryo. AvVOALTIKOTEPO, APOL EKTIUNONKE TO TEMKO
TOALTTAPOYOVTIKO  OTOTIOTIKO  vrodetypo  emPioong  (Topopetpikd  /Mumopapetpiko),
exTiONKE, apyikd o AGYoG TOV KIVOUVOV O OpVNTIKOS TPOYVOOTIKOS TOPAYOVTHG TOL
xpOvou emPimong Kot v cuveyeia To avTioTpoPo TNATKO avToL MG BeTIKOG TPOYVAOGTIKOG
TOPAYOVTAG. XTI CUVEXELNL KOl 0pOV €ANGON LIOYTM Kol M TOPAUETPOS TV AOYOKPIUEV®V
dedopévav vmoroyiotnke o extyunmg Harrell’s C og hipoko and 0 €og 1, pe avapevopeveg
Tiég dvo tov 0.5 v 10 avtiotpopo tov PuvOuod Kwwdbvov wg Oetikdc mpoyvmotikdg
napdyovrog emPioong (Newson et al., 2010). H ooykpion peta&d tov tpidv vmoderyudtomv
emPlwons ™G TPog TNV KAAT TOLG TPOGUPLOYT OAOKANPOONKE e TOV LTOAOYIGHO 95% opimv
aflomotiog yioo ™ Sweopd petatd tov tprdv ektiuntov Harrell’s C ooppova pe ™
uebodoroyia tov mov mpdteve o Newson (Newson et al., 2010). ITpotiundnke o vwoAoyioude
95% opiov aflomotiag yioo ™ Soeopd petald tov ektuntov  Harrell’s C avti yuo tov
vroAoyiopd tv 95% opiov aflomotiog TV OOV TOV EKTUNTOV pid KOl Ol TEAELTOIOL
pumopovv vo. gpeaviovv 1oyvpn]  acvppeTpio petafAntémrag oe mepintwon OeTikdv
oLoYETIcE®Y, eV 1 O10QOpd TOVG TOPOVGLALEL GE WKPOTEPN EVTACT TO GLYKEKPUUEVO
QowoLEVO, OTMG TapovctdleTol Ypapika otn ovvéyela (Daniels et al., 1947).

Ta dtopa pe elheimovoeg TIHEG 08 CUUTEPIAMNPONKAY GTNV AVAALGY, OTOTE T, GTOLYEIN
amd 2,020 cupUETEXOVTEG EIGNYONGOV GTO LOVTEALL.

Oleg ov Tég ¢ axpPovg ektipnong e mbavotmrag tov oedipatog tomov I, p,
TPOEKLY OV OO AUPITAELPOLG EAEYYOVS VTTOBEGEMV.

INo t1g avaivoelg ypnoiporodnke otatiotikd npoypappo SPSS ékdoon 19 (Statistical
Package for Social Sciences, SPSS Inc, Chicago, IL, USA) ka1 STATA éxdoon 11 (STATA
Corp, College Station, Texas, USA).
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4 AITIOTEAEXMATA

4.1 Heprypagixa Xroyeia yia ™y 10-£T1j EMITTOGN KAPOIAYYELAKINS VOGO

Amo ta 2,020 dropa yw to omoion €ywve KAk afloAdynon g ekONMA®ONG
Kapdlayyelokng vooov, ta 317 gupdvicav m voco (15.7% tov cvppeteydviov). And to
oLVOAO TV avdpav, 198 dtopa exdiwooav ™ véco (19.7%), evd amd t0 GOLVOAO TV
yovaukov 119 dropo exdniwoay epeavicay kapdtayysiako copfav (11.7%) (p<0.001 yio
dapopd TV emmtdoemv ota 600 POAN). And ta 317 kapdioyyslokd cvoppavta, 15 émabav
ayyelokd eykepohkd enelcodlo (3.3%), aldd de Oa mapovclocTohy Eexmplotd AGY® TOV

HKpOoY TOVG ap1fpo.

AITIA GANATOY XTO 10ETH EITIANEAEI'XO THX
MEAETHX ATTIKH

50 0%
Wl ruvaikceg
.'A\répeg

40,097

30,0%

20,0%

ZYETIK] OUXVOTATH

10,09

0,0%—

ni2gLioxm

S0.00A DIDIADELE,
500 LaiAoyodnan

Lol Linmashmgdo Ly,

AiTio Bavdrou

I'paonpoa 11. Aitia Bavdtov avd eOAo oto 10-e1 emavéreyyo g peaétng ATTIKH.
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Onwg @aiveror 010 Topomdve ypdenuoa, n Oe0TEPT GLYVOTEPT attia. BavdTov NTav ot
SLPOPES LOPPES KapKivoy, akoAOVOOVIEVES OO TIG AOIUMDEELG KOt TO ATV AT (TOV NTOV

TLO GLYVA GTIG YUVOIKEG GE OYEON LLE TOVS AVOPEG).

Amd ta 317 kapdiayyeioakd covuPavia, ta 46 Mrav Bavommeopo (34 dvopeg war 12
yovaikeg). Apa, n Ovnowodmta amd Kopdayyewky voco otn OdpKew NG OeKaETiOg
napoakorovdnong Nrav 1.8% (3.4% ywa toug Gvdpeg xar 1.2% yua tig yovaikeg). Amod 10
ovvoro TV Bavatwv, 1o 51.1% opeileton 6e Kapdlayyeloky voco, cuykekpiuéva, 10 42.2%
oe otepaviaio v6co, 10 4.4% oe ayyelokd £ykeaAlkd emelcddo kot to 4.4% oe lowmd

KapdloAoyiKa aitia).

10ETHZ ENINTQ2ZH KAPAIAITTEIAKHZ NOzOY,
ANA OYAO & HAIKIA

W AvGpeg mI'uvaikeg
56,3%

<35 etV 35-65 £tV >65 eTOV TUVOALKA .

I'paonpo 12. 10-etg enintwon (2002-2012) kapdioryyelokng vOGOU ava NAIKLOKT OpAado Kot
QUL

Onwg mapatnpeitor 6To TOPATAVEO YPAENUO KOl Yo To. 000 @UAA, 1 cLYVOTEPN NAIKIN

EKONAMONG  KOPAYYEIONKNG VOCOL MTav Gved Tov 65 &tdv, &ved Yo TPOTN (Oopa

emPBePardOnroyv ot eoPor kot o1 oTOpAdIKEG KaTaypapss EAMvoV yotpdv mov avépepav

TEPIOTATIKA KOPIYYELNKTNG VOGOV GE TOAD veapd dtopa (<35 eTdV).
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Mpdagnua ETRiwong
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Xpovog MuapakohouBnong (€Tn)

Ipaonpa 13. ITiBavéTTa pun eKOMA®ONG KapdLoyyYELONKNG VOGOV oTr dekaeTiol

napakorlovdnong Eexwpiotd yio avapeg kot yovaikeg (2002-12).

Onwg ogaivetonr oto Ipapnua 13, ot avopeg elyav ovénuévo kivouvo ekONMA®ONG

Kapolayyelokng vocov petd tov 3° ypdévo mapakorlovOnong ce oyxéon HE TIG YUVAIKES

(p<0.05).
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Mpagpnua EmRiwong
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I'paonpo 14. TIiBavoét o PN eKONA®ONG KPSy YELOKNG VOGOV GTI) OEKOETIO

TapaKoAoVONoNC EEXYMPIOTA Y10 TOYOGOUPKOVG KOl U TToyvoapkovg (2002-12).

Onwg mapatmpeitor oto I papnua 14, petd tov 5° xpoévo mapakorlobOnong vmdpyetl pio
ONUOVTIKT aENGN TOL KIVOHVOL EKONAMONG KOPIYYEINKNG VOGOV GTO TOYVCAPKO GTOLLCL,
EVO TO dTOp IOV dEV NTOV TTaYVoApPKa lyav oxeddv 5% Aydtepo Kivovvo amd ta moyLGaPKA

dropo (p<0.05)..
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Ta KOW®VIKO-ONUOYPOPIKE KOl TO OVOPOTOUETPIKE YOPOKTINPIOTIKA TV £BEAOVTIOV

GUUUETEYOVTOV TG peAéTng Tapovotbdloviat otov [livara 3.1.

IMivaxkag 4.1 Kowoviko-onpoypoeikd kot ovOp®TOUETPIKE YOPOKTNPIOTIKA TOV GUUUETEYOVI®OV OTN

uedétn ATTIKH, avaloya pe v epedvion 1 6yt Kapdiayyelokng vocov (n=2,020).

Koapduayyeiokn voésoc ot 10-gtia

>Hvoro Oy (n=1703) Nou (n=317) P

HAwclo (€tn) 45+14 43+13 58+13 <0.001
Avdpec, % 50 48 63 <0.001
"Etn onovddv 12+4 13+4 10+4 <0.001
Kénvicpa (var), % 43 55 57 0.462

[Mokéta-ét 4961501 4414425 7671705 <0.001*
Zouatiky opactnpiotrta (vo), % 41 41 41 0.999

Asgixtng Mélog Zdupatoc, kg/m? 2615 2615 28+5 <0.001
[Moyvoapxio (var), % 18 17 28 <0.001
AvEnuévn meprpépeta péong (var), % 52 51 68 <0.001

O ovveyelg petaPAntéc mopovclaloviol ®¢ HEGOG OPOCETLMIKY OMOKAIGN, €V Ol KOTNYOPLKES
petafAntéc mg oxetikég cuyvotntes. [a Tig cuykpicelg peta&h 66V EKONAWGAY TN VOGO LE Ta ATOLLO
OV TOPEUEIVO, VYN, xpnolpomomdnke o otatiotikdg Edeyxog Student’s t-test yio T1c mocOTIKEG

petaPintéc, eved o €leyyog chi-square yio tig Tol0TIkEG HeTafAnTéC.

Xoppova pe tov Iivoxa 4.1, to dtopa mTov ekONA®GaV Kapdlayyelokn voco ot 10-gtia
NTOV UEYOADTEPNC NAKING 08 GYEON e EKEIVOVS OV OgV EKONAWGAV, NTAV O GLYVEA AVOPECS,
Kamvilay TeEPLGGOTEPA TOLYAPO 1)/KOol Yo, UEYOADTEPO YPOVIKO Odotnua, €lyav ovénuévo
Aglktn Méloc Zopoatog kot mo ovyvd NTov moyhoopKol Kot E0IKOTEPU ElyoV KEVTPIKOD
TOTOL TaLOOPKia, 6€ oYEoN UE T GTopa TOV dev eupdvicay ) vooo (6Aa to p<0.05).

Ta Khvikd yopakmpiotikd tov coppetexdviov g perétg ATTIKH napovsialovton

otov [ivoxa 4.2.
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Mivakog 4.2. KAwvikd yopaxtnpiotikd tov coppeteydviov ot perétn ATTIKH, avaioya pe v epedvion

N Oy kapduoyyelakng vosov (n=2,020).

Koapduayyeioxkn Nococ ot 10-gtia

>Hvoro Oyt (n=1703) Nou (n=317) P

Owoyevelokd wotopikd KAN (var), % 28 28 32 0.297

YV6TOMKY apTNplaKn Ttieon, mmHg 123+19 121418 133420 <0.001
AlooToMK™ aptnplokn tieon, mmHg 80+24 78+11 82+12 <0.001
Aptpraxn vréptaon (var), % 30 28 51 <0.001
OAkd yoAnotepoAn, mg/dl 194+42 193+41 207+43 <0.001
Ynrepimdoupio (var), % 39 40 57 <0.001
I'wkoln vnoteiog, mg/dl 93+25 92422 104433 <0.001
Zakyopmong Awafnng (var), % 7 5 22 <0.001
C-avtidpmoo mpwteivy (Mg/L) 1.93+2.4 0.99+0.9 1.42+1.15  <0.001*

Ov ocvveyeic petaPintéc mopovclaloviol ¢ HEGOG OPOCETLMIKY OMOKAIGN, EVA Ol KOTNYOPIKEG
petaPAntéc mg oyetikéc cuyvotntes. [a Tig cvykpicelg petal&d 66mV EKONAMGAY TN VOGO UE TA ATOO
OV TOPEUEIVOL VYW], ¥PNOUOTOONKe 0 otatiotikog édeyyog Student’s t-test yia Tig TOGOTIKEG
petofAntéc, evd o £leyyog chi-square ywo Tic molotikég upetaPAntéc. (*) T Tic ovykpioelg

¥pNopoTomonke un-ropapeTpikos Ereyyog Mann-Whitney.

opeova pe tov Iivoxa 4.2, ta dtopo mov ekdnimoay kapdiayyelakn voco otn 10-etia
elyav avENUEVT CLGTOMKTY KOl OIGTOAMKN OPTNPLOKTN TECT 0 GYEon Ue ekelvovg mov dgv
exdnAwoay, aAAd Kot avénpéveg tipég yAvkolng vnoteioag kot C-avtidpooag tpwteiving (6o
1o p<0.001). EmumAéov, ta dtopo mov lyov dayvootel e cakyopddn oopnn, optnplok
VIEPTOOT 1/KOL VIEPATIOLO KATO TNV apyIkn @domn TS derypatonyiag, elyov avénuévo

Kivduvo eupdvionc kapdiayyeloakng vooov otny enopevn 10-gtio (6Aa ta p<0.001)
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Ot dwtpoeikéc ovvnbeteg tv cvppetexoviov e perétmg ATTIKH mapovsialovior otov

ITivako 4.3.

Iivaxkag 4.3. Awatpogikég cuvnbeteg twv ocvppetexoviov ot perétn ATTIKH, avaioya pe
™V epLEavion 1 Ot Kapdiayyelokng vocov (n=2,020).

Kapdiayyeiaxn vocog ot 10-gtia

Zvvolo Oyt (n=1703) Nou (n=317) P
Kotovaloon dnuntplakdv 52+18 52+19 51+15 0.461
(uepideg/efoopddan)
Koraviioon totdrog 1246.9 12+6.6 1147.2 0.683
(nepideg/eBdouddn)
Kortavédiwon oonpiov 5.1+2.8 5.2+2.9 5.3+2.8 0.772
(nepidec/eBdouddn)
Kotavéimon gpodtmv 26+14 27+14 27413 0.825
(nepidec/ePdopada)
Kotavalwon Aayovikdv 34+14 35+14 35+14 0.797
(nepideg/ePdopddn)
Kotavalmon yolaKTOKO KOV 1245.0 1245.2 10+4.9 0.006
(nepideg/ePdopddn)
Kotaviimon movieptkdv 1.3+0.82 1.3+0.85 1.3+0.77 0.894
(nepideg/eBdouddn)
Kotaviimon KOKKIVoU KpEaTog 4.8+2.5 4.7+2.4 4.8+2.5 0.831
KOl TOPOLY DYV
(nepidec/eBdouddn)
Katavéiwon aibavorng (g/ pépa)  10(7,15) 8(4,13) 20 (5+27) <0.001*
MedDietScore (0-55) 26+7 2616 23+7 <0.001
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Ot ovveyeic petapintéc mapovaialovtar ¢ Ecog dpocttumikn amokiion. ['a tig cuykpioelg peta&n
66mV EKONAMOAY TN VOGO L€ TO. GTOUN TTOV TAPEUEIVO, VYL, (PNOUOTOMONKE 0 GTUTIOTIKOG EAEYYOG

Student’s t-test. (*) T T1g GuyKpioelg ypnoponodnke un-rtopoapetpikog Ereyyog Mann-Whitney.

opeova pe tov IHivoxa 4.3, ta dtopo mov ekdnimoay kapdiayyelakn voéso otn 10-etia
KOTOVAAWVOY AYyOTEPEG UEPIOEC YOAOKTOKOMK®V TPOIOVI®MV GE OYECN WHE OVTOVE OV
TAPEUEVAV VYIELS, EVO KOTOVAAOVAY TOVTOXPOVA GYedOV TN OuTAdcio TOGOTNTO BavOANG.
Téhog, 0 Pabuog TpookdAAnong ot Mecoystokn AlaTpoen NTOV GNUOVTIKA VYNAOGTEPOG GTA
Gropo Tov dev ekdnAmaoav ) vooo (dha to p<0.05).

Y10 Ipapnua 15, mapovcidletor 1 abpototiky mbovotnta vo moapopeivel To dTouo
elevbepo vooov. Ilapammpeiton mwg to dropa pe yopnAd Pabud mpookOAANong ot
Mecoyeaxn Awtpoen éxovv avénuévo kivouvo ekdNA®oNG TG VOoOL GE GYECT UE TO

vrorouta dtopa (p=0.021).
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I'paenpa 15. IIBavotto un epedvions kopdtoyyelakng voGou otn dekaetio
napakorovdnong (2002-12) Eeympiotd yia To tprtnudpio TpockdAANong ot Mecoyelok
Awtpoon (MedDietScore).

SOUPOVO [E TO TOPOTAV® YPAPNLO, TO. ATOUO TOL giyov yoaunAd PBabud mpocKOAANoNG
o™ Mecoyewokn Awtpoon| (tpito tprmuoplo tov MedDietScore) eiyav onuavtikd avénuévo
Kivouvo ylo ekdNAmon Kapdlayyelokng vosov amd tao drtopa ota dAio ovo tprrnuopla. Ta
dtopo mov Ppickoviav 6To TPAOTO Kol OEHTEPO TPITNUOPLO O SEPEPOV GNUOVTIKA HETAED

tovg (p<0.001).
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TEN-YEAR (2002-2012) CARDIOVASCULAR DISEASE INCIDENCE AND ALL-
CAUSE MORTALITY, IN URBAN GREEK POPULATION: THE ATTICA STUDY?

Demosthenes B Panagiotakos®, Ekavi N. Georgousopoulou!, Christos Pitsavos?, Christina
Chrysohoou?, Vassiliki Metaxa?, Katerina Kalogeropoulou!, Dimitris Tousoulis?,
Christodoulos Stefanadis?; and the ATTICA Study group

! Department of Nutrition and Dietetics, School of Health Science and Education, Harokopio
University, Athens, Greece

2 First Cardiology Clinic, School of Medicine, University of Athens, Greece

ABSTRACT

Aim: the 10-year incidence of cardiovascular disease (CVD) and all-cause mortality, as well
as its determinants, in a sample of men and women from Greece, was evaluated. Methods:
from May 2001 to December 2002, 1514 men and 1528 women (>18 y) without any clinical
evidence of CVD or any other chronic disease, at baseline, living in greater Athens area, in
Greece, were enrolled. In 2011-12, the 10-year follow-up was performed in 2583 participants
(15% of the participants were lost to follow-up). Incidence of fatal or non-fatal CVD
(coronary heart disease, acute coronary syndromes, stroke, or other CVD) was defined
according to WHO-ICD-10 criteria. Results: the 10-year CVD incidence was 19.7% in men
and 11.7% in women (p<0.001). Multi-adjusted analysis revealed that increased age (Hazard
ratio(HR) per year = 1.07, 95%Confidence Interval (CI):1.05,1.09), male sex (HR= 1.47,
95%CI:0.88,2.47), diabetes (HR=1.78, 95%CI:0.95,3.32) and C-reactive protein levels (HR
per 1 mg/L = 1.06, 95%CI: 1.02,1.15), were the most significant factors, whereas adherence
to Mediterranean diet (HR per 1/55 units=0.97, 95%CI:0.93,1.00), was the most important
protective factor. Conclusion: the burden of CVD in Greece increased as compared with
previous decades, in both genders; common risk factors were confirmed, making the need for
effective public health actions, emerging.

Key words: cardiovascular disease; epidemiology; incidence; prevention

! Anpoociednke oto Int J Cardiol. 2015 Feb 1;180:178-84.
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Introduction

Despite the steep decrease in Cardiovascular Disease (CVD) mortality reported in
high-income countries [1], CVD still dominates the health profile in the vast majority of
almost all industrialized countries around the world [2]. It is estimated that CVD disease
affect more rapidly younger men and women than older adults [3] and costing almost 150
million lost disability adjusted life years (DALY's) in Europe, per year [4]. Prevalence of
CVD varies from country to country, and culture to culture, as reported by several national
studies, due to various reasons [5-7]; however, there is lack of sufficient data regarding the
long-term incidence of CVD and its predictors, especially as regards to lifestyle factors. Those
factors, i.e., unhealthy dietary habits, smoking and physical inactivity, according to the World
Health Organization (WHO), constitute the major determinants for the development of CVD
since they can be modified. In addition, unhealthy dietary factors are strongly associated with
high blood pressure levels, glucose and lipids levels, together with low-grade inflammation
process, that have been suggested to promote the development of the disease [8, 9]. Diet
exerts its influence in many CVD risk factors through a direct, or mediating or moderating
effect. Moreover, in a recent review paper, the incorporation of the dietary assessment in the
CVD risk estimation models reported an increased model performance, whereas the attributed
to unhealthy diet population risk varied from 9-37% [10].

Greece in the past years had one of the lower-CVD risk rates among around the world
[11], mainly due to the adoption of the aforementioned lifestyle pattern that consisted of a
healthy dietary model, and increased physical activity. However, current reports suggest that
although there is a decline in CVD mortality, especially among urban citizens, there is an
increase in non-fatal CVD incidence, in both genders, as well as in younger adults [12],
mainly attributed to modifiable CVD risk factors that seem to explain the 71% of DALY and
80% of CVD events in the "modern™ years [13-15]. Such alterations in CVD rates might have
serious economical, political and social consequences, especially under the pressure of the
current financial crisis that the country faces [13]. Current reports strongly suggest that
Greece is not a low- CVD risk country anymore; and this has been attributed to the serious
lifestyle changes occurred the past decades, affecting most of all the urban population [14].
Recently, the ATTICA Study [16], a prospective cohort of 3042 men and women from the
entire metropolitan Athens area, performed the 10-year (2002-2012) follow-up.

Taking into account the aforementioned considerations, the aim of the present work was to

evaluate the 10-year incidence of CVD (i.e., fatal or non-fatal acute coronary syndromes,
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stroke, or other CVD) in urban Greek population, as well as the socio-demographic, clinical

and lifestyle determinants that led to the development of CVD.

Methods
Sampling procedure at baseline examination (2001-2002)

The ATTICA study was carried out in the greater metropolitan Athens area (including
78% urban and 22% rural regions) during 2001-2002. Main goals of the study were: (a) to
record the distribution of several bio-clinical CVD risk factors, in a sample of Greek adult
men and women, (b) to explore the associations between these factors with several socio-
economic, lifestyle and psychological characteristics, and (c) to evaluate the prognostic
significance of these factors on the incidence of CVD through periodic follow up
examinations of the participants at 5 and 10 years. According to the protocol, the sampling
procedure anticipated enrolling only one participant per household; it was random, multistage
and based on the age (5 strata), sex (2 strata) distribution of the Attica region (27 strata,
census of 2001). Of the 4056 invited individuals at baseline examination, 3042 agreed to
participate (75% participation rate); 1514 of the participants were men (18-87 years) and 1528
were women (18-89 years). All participants were interviewed by trained personnel
(cardiologists, general practitioners, dieticians and nurses) who used a standard questionnaire.
Exclusion of CVD at baseline evaluation was performed through a detailed clinical evaluation
by the physicians of the study, following standard criteria. The examination was performed in
the individuals’ homes or workplaces places.

Baseline measurements

The baseline evaluation included information about: socio-demographic characteristics
(age, sex, mean annual income and years of school), personal and family history of
hypertension, hypercholesterolemia and diabetes, family history of CVD, dietary and other
lifestyle habits (i.e., smoking status and physical activity). The evaluation of the nutritional
habits was based on a validated semi-quantitative food-frequency questionnaire [17], the
EPIC-Greek questionnaire that was kindly provided by the Unit of Nutrition of Athens
Medical School. Overall dietary habits were evaluated using the MedDietScore (theoretical
range 0-55) that incorporates the inherent characteristics of the Mediterranean diet; although
1-unit change may have limited nutritional information (i.e., 2-4 portions of fruit/day change,
4-5 portions of cereals/week, etc), what it should be noted is that higher values of this score

suggest better adherence to the Mediterranean diet [18]. Smokers were defined as those who
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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. For the
ascertainment of physical activity status the International Physical Activity Questionnaire was
used (IPAQ, [19]), as an index of weekly energy expenditure using frequency (times per
week), duration (in minutes per time) and intensity of sports or other habits related to physical
activity (in expended calories per time). Participants who did not report any physical activities
were defined as physically inactive (sedentary lifestyle). Body mass index (BMI) was
measured as weight (in kilograms) divided by standing height (in meters squared). Obesity
was defined as BMI greater than 29.9 Kg/m?2. Waist (in cm) and hip (in cm) circumferences
were also measured. Participants whose average blood pressure levels were greater or equal to
140/90 mmHg or were under antihypertensive medication were classified as having
hypertension. Morning blood samples were collected and total serum cholesterol, High-
Desnity Lipoprotein  (HDL)-cholesterol and triglycerides were measured using
chromatographic enzymic method in a Technicon automatic analyser RA-1000 (Dade
Behring, Marburg, Germany). Hypercholesterolemia was defined as total cholesterol levels
greater than 200 mg/dL or the use of lipids lowering agents. Blood glucose levels (mg/dL)
were measured with a Beckman Glucose Analyzer (Beckman Instruments, Fullerton, CA,
USA). Diabetes mellitus (type 2) was defined according to the American Diabetes
Association diagnostic criteria (i.e., blood glucose levels greater than 125 mg/dL classified
participants as having diabetes). C-reactive protein was assayed by particle-enhanced
immuno-nephelometry. Participants were classified as having the metabolic syndrome
according to the definition provided by the National Cholesterol Education Panel -NCEP
ATP Il1; specifically, if three or more of the following metabolic components are present:
waist circumference >102 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. The Greek translation of the 20-item self-report
State-Trait Anxiety Inventory (STAI), state version was used to evaluate levels of anxiety
[20]. Total scores were based on the summation of the values assigned to each response
(range: 20 — 80). Additionally, the Greek version of the Zung Self-Rating Depression Scale
(ZDRS) was used in this work [21]. The ZDRS is also a self-report test designed to quickly
and easily quantify the presence and severity of depression.
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Further details about the aims and the procedures of the ATTICA study may be found in
the methodology paper [16].

Sampling procedure at follow-up examinations (2006, 2011-2012)

There were two follow-up examinations. In 2006, the ATTICA Study’s investigators
performed the intermediate 5-year follow-up and 2,101 individuals (70% participation rate)
were contacted in order to be examined by trained personnel, as regards the development of
CVD. During 2011-12, the ATTICA Study’s investigators performed the 10-year follow-up
(median follow-up time 8.41 yrs). Of the n=3042 initially enrolled participants, n=2,583 were
found during the follow-up (85% participation rate). Of the individuals that were lost to
follow-up (i.e., n=459), n=224 were not found because of missing or wrong addresses and
telephone numbers that they have provided at baseline examination and n=235 because they
denied being re-examined. Significant differences in the baseline characteristics were
observed between those who participated to follow-up and those who did not participate
regarding the distribution of age (46+14 vs. 41+11 years, p<0.001), years of school (12.0+£3.7
vs. 12.6+3.7, p=0.006), history of hypertension (31% vs. 24%, p=0.001), history of diabetes
(8% vs. 3%, p=<0.001), history of hypercholesterolemia (41% vs. 33%, p=0.004) and
smoking status (55% vs. 61%, p<0.001). No differences were reported regarding the
distribution of sex (men 50% vs. 49%, p=0.613), obesity (19% vs. 16%, p=0.208), as well as
anxiety (p=0.083) and depression levels (p=0.173) between the participants that were found to
follow-up and the participants that were lost to follow-up. Regarding CVD evaluation at
follow-up, data without any missing information were obtained from n=2009 participants;
moreover, no differences were observed as regards the age-sex distribution of this working
sample and the baseline (p’s>0.80). In order to participate in the follow-up all participants
were initially appointed through telephone calls. Afterwards, the trained investigators of the
ATTICA study (i.e., physicians, nurses, nutritionists) approached the participants that were
allocated in the follow-up and performed a detailed evaluation of their medical records. For
the participants who died during the follow-up, the information achieved from their relatives
and official vital records. In particular, information about participants' health status concerned
development of: (a): myocardial infarction, angina pectoris, other identified forms of ischemia
(WHO-ICD coding 410-414.9, 427.2, 427.6), heart failure of different types and chronic
arrhythmias (WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9), (b) development of stroke
(WHO-ICD coding 430-438), as well as (c) development of hypertension,

hypercholesterolemia and diabetes.
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Statistical analysis

Crude, non-fatal and fatal incidence rates of combined CVD (i.e., CHD or stroke) were
calculated as the ratio of new cases to the number of people participated in the follow-up.
Continuous variables were presented as mean values +standard deviation and categorical
variables are presented as frequencies. Associations between categorical variables were tested
using the chi-square test. The Kruskal-Wallis and the McNemar non-parametric tests were
used to compare MedDietScore and prevalence rates of clinical conditions between baseline
and follow-up examinations. Comparisons between mean values of normally distributed
variables between those who developed an event and the rest of the participants were
performed using Student’s t-test, after controlling for equality of variances using the Levene’s
test. The continuous variables were tested for normality through P-P plots. For some
continuous variables that were not normally distributed (i.e., C-reactive protein levels, years
of school) the Mann-Whitney non-parametric test was applied to evaluate the differences in
the distributions of the skewed variables between those who developed a CVD event and the
rest of the participants. The hazard ratios (HR) of developing a CVD event during the 10-year
period, according to the participants’ baseline characteristics were estimated using Cox
proportional hazards models. The time to CVD event was recorded on annual basis. Log-rank
test was also applied to evaluate differences between groups of participants as regards CVD
incidence. Interactions between gender and other covariates were tested, and when significant,
remained in the model. Moreover, known confounders (i.e., age, waist-to-hip ratio, C-reactive
protein-levels, dietary habits, physical activity status, years of school, smoking, history of
hypertension, diabetes, hypercholesterolemia, and family history of CVD) were also included
in the risk models. Subjects with at least missing values were excluded from the analysis
(thus, n=2,009 participants were included in the models). The Efron approximation was used
for handling ties of person-years in the final model due to skewed time-to-event data. All
reported p-values were based on two-sided hypotheses and compared to a significance level of
5%. SPSS version 19 (Statistical Package for Social Sciences, SPSS Inc, Chicago, IL, USA)
and STATA version 11 (STATA Corp, College Station, Texas, USA), were used for the

statistical analyses.
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Results
All - cause mortality at 10-year follow-up

During the 10-year follow-up period, n=73 (5.7%) men and n=26 (2.0%) women died
(i.e., overall 10-year all-cause mortality rate = 3.8%). The causes of deaths were: 51.1% due
to CVD (i.e., 42.2% CHD, 4.4% due to stroke and 4.4% other CVD), 30.0% were due to
malignancy, 7.8% were due to infections (mainly pulmonary), 6.7% were accidents and the
rest 4.4% were due to various other reasons. No gender differences were observed (p=0.55).
Cardiovascular disease incidence at 10-year follow-up

The fatal or non-fatal 10-year CVD incidence was n=317 (15.7%); of them, n=198
(19.7%) cases were men and n=119 (11.7%) cases were women (p for gender difference
<0.001). Of the n=317 CVD events, 46 were fatal (n=34 men), and, thus, the overall 10-year
CVD mortality rate was 1.8% (3.4% for men and 1.2% for women). Based on the calculated
person-years, the annual incidence of CVVD was 182 new cases per 10,000 men and 110 new
cases per 10,000 women participants.

A strongly significant linear trend was observed between age-group of the participants and
incidence of CVD (p for trend <0.001, Table 1). In particular, men who were between 65-75
y at baseline examination experienced almost 10-times higher risk of developing CVD
compared to those who were between 35-45 y, while the aforementioned hazard ratio in 65-75
y women was about 14-times higher as compared to those who were between 35-45y (p log-
rank <0.001). The overall men-to-women CVD incidence ratio was 1.6; a gradual change
according to participants’ age-group was observed (p log-rank <0.001). In particular, the men-
to-women ratio decreased consistently with age, starting from about 2:1 in younger people
and became about 1:1 in people aged 65-75 y. For participants aged over 75y, men had a 1.6-
fold higher prevalence of CVD than women (Table 1). Furthermore, the sex-adjusted CVD
risk increased 9.0% per year increase of age (p<0.001), whereas the CVD incidence had a 2.3-
fold increase within the preceding decade (p for linear trend<0.001), independently of

participants’ gender (Table 1).
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Table 1. 10-year incidence of CVD in men and women that participated in the follow-up
evaluation of the ATTICA study.

Men Women Men-to-women
(n=1013) (n=996) incidence rate ratio
Age at baseline, %(n) 10-year incidence of CVD
<35y  5.4% (14) 1.9% (5) 2.80
35-45y 6.7% (18) 3.0% (8) 2.25
45-55y  17.8% (55) 10.0% (25) 2.20
55-65y  36.4% (54) 25.0% (34) 1.59
65-75y  51.9% (33) 40.8% (32) 1.03
75+y  62.9% (24) 50.9% (15) 1.60
Overall  18.4% (198) 11.5% (119) 1.66

Distribution of lifestyle and clinical characteristics at baseline (2001-2) and follow-up
examinations (2005, 2011-2)

The lifestyle and clinical characteristics of the participants within the 10-year follow-up
period are presented in Table 2. As it can be seen, the prevalence of smoking decreased
within the decade, as well as the level of adherence to a Mediterranean-type diet. As regards
clinical characteristics, prevalence of obesity, hypertension, diabetes mellitus and
hypercholesterolemia, significantly increased within the 10-year period. Finally, the
prevalence of CVD increased from 9% at 5-year follow-up to 16% at 10-year follow-up
(p<0.001) (Table 2).
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Table 2. Distribution of lifestyle and clinical characteristics of the ATTICA study’s participants at baseline
(2001), 5-year (2006) and 10-year (2011-2012) follow-up examinations.

Smoking (now), %

Physical activity (now), %

MedDietScore (0-55)

History of hypertension, %

History of hypercholesterolemia, %

History of diabetes, %

Obesity, %

Development of CVD?, %

At baseline
2001
(n=3042)

43%

40%

26t7

30%

39%

7%

18%

At 5-year follow=up
2006
(n=2101)

38%

29%

25t7

40%

54%

12%

20%

9%

At 10-year
follow=up 2011
(n=2583)

33%

25%

25+7

52%

62%

20%

30%

16%

p-for

trend

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

“p-values derived using the Kruskal-Wallis non-parametric test for MedDietScore, while for

the rest of the comparisons using the McNemar test.

Tall participants were free of CVD at baseline according to study's entry criteria (see Methods

section)

Determinants of 10-year CVD incidence

Characteristics of the participants by CVD status at 10-year are presented in Table 3. As it

can be seen, the group of participants who developed CVD consisted by older, men, with

increased blood lipids, systolic/diastolic blood pressure, glucose and C-reactive protein levels,
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as well as with lower adherence to the Mediterranean diet (i.e., lower diet score, with a mean

score 26 out of 55), but increased ethanol intake, body mass and waist-to-hip ratio and lower

education status, at baseline examination (all p-values < 0.001). The levels of serum C-

reactive protein were positively associated with age (Spearman’s rho=0.208, p<0.001) and

inversely associated with the MedDietScore (Spearman’s rho=-0.287, p<0.001). In Figure 1,

incidence of CVD by: education group (low, <9 years of school, middle, 9-12 years and high

>12 years), smoking status and physical activity changes during the first 5 years of follow-up,

as well as by level of adherence to the Mediterranean diet at baseline.

Table 3. Baseline characteristics of the ATTICA study’s participants (n=2009) according to the
10-year fatal or non-fatal incidence of CVD.

Age, yrs

Men, %

Years of school

Smoking at baseline or before, %

Pack-years of cigarette smoking

Physical activity, %

Depression scale, ZDRS (20-80)

Anxiety scale, STAI (20-80)

Overall

45114

50%

12+4

43%

4961501

41%

35+7

41+11

Status at 10-year follow — up

CVD event free
(n=1692)

43+13

48%

13+4

55%

4411425

41%

35+7

41+12

CVD events

(n=317)

58+13

63%

10+4

S571%

767+705

41%

36+10

44+13

P

<0.001

<0.001

<0.001

0.462

<0.001*

0.999

0.526

0.086
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MedDietScore (0-55)

Ethanol intake (g/day)

Systolic blood pressure, mmHg

Diastolic blood pressure, mmHg

Hypertension, %

Total cholesterol, mg/dl
Hypercholesterolemia, %
Fasting glucose, mg/dl

Diabetes, %

Family history of CHD, %

C-reactive protein (mg/l)

Body mass index, kg/m?

Obesity, %

Waist-to-hip ratio

Abnormal waist, %

26+7

10+9

123+19

80+24

30%

194+42

39%

93+25

7%

28%

1.93+2.4

2615

18%

0.86+0.1

52%

2616

849

121+18

78x11

28%

193+41

40%

92122

5%

28%

0.99+0.9

2615

17%

0.85+0.11

51%

23t7

20+17

133120

82112

51%

207+43

57%

104133

22%

32%

1.42+1.15

2815

28%

0.92+0.11

68%

<0.001

<0.001*

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.297

<0.001*

<0.001

<0.001

<0.001

<0.001

*p-values referring to differences between CVD-events and CVD-events free, derived using

the Mann-Whitney non-parametric test, while for the rest of the comparisons using chi-square

test or t-test for the categorical and continuous variables, respectively.
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Figure 1. Age-adjusted, gender-specific 10-year incidence of CVD by age percentiles and

lifestyle sub-groups of the participants.

However, the aforementioned comparisons were prone to residual confounding; therefore
a multi-adjusted analysis was performed. Factors entered in this analysis were participant's
age and sex, the CVD-related clinical characteristics at baseline examination, i.e., history of
hypertension, diabetes, hypercholesterolemia, and waist-to-hip ratio (as the best index of
participants' obesity status; see below for the reasons), lifestyle characteristics (ever smoking
status, physical activity and level of adherence to the Mediterranean diet), educational status
(since it has been consistently reported as a risk factor in previous analyses of the ATTICA
study) and C-reactive protein levels at baseline examination. Due to missing data the survival
model was estimated using information from n=2009 participants. Based on this analysis it
was observed that increased age (p<0.001), adherence to Mediterranean diet (p=0.025), ever
smoking (p=0.043) and C-reactive protein levels (p=0.06), were the most significant
independent predictors of developing CVD within a 10-year period, after various adjustments
made (Table 4). Additionally, participants in the highest tertile (i.e., >=28/55 score, "very
close" to the Mediterranean diet) of MedDietScore had 90% (95%CI 0.07, 0.15) lower risk for
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a CVD event as compared with those in the lowest tertile (<24/55, i.e., "away" from the
Mediterranean diet), whereas those in the middle tertile had 0.58-times (95%CI 0.42, 0.82)
lower risk as compared with those in the lowest tertile (Figure 1). To further explore the
effect of MedDietScore, the age-, and sex- only adjusted model revealed that each unit
increase in MedDietScore was associated with 2% lower risk from developing CVD
(HR=0.98, 95%CI 0.96, 1.00), similar to the result of the fully adjusted model (Table 4). As
regards, physical activity status at baseline, no effect on 10-year CVD risk, was observed
(Table 4). However, further analysis revealed that participants who were engaged to physical
activities throughout the 10-year period had a 49% (95%CI 0.29,0.90) lower risk for
developing CVD as compared with subjects who reported sedentary during the whole
examination period. Moreover, participants that reported physically active at baseline
examination and became inactive in the 5-year follow-up (2006) had no protection as regards
CVD incidence when compared with participants that reported a sedentary lifestyle
throughout the follow-up period (HR=0.86, 95%CI 0.60, 1.22). Similarly, participants who
became physically active within the follow-up period had also no benefit regarding the 10-
year CVD risk, as compared with sedentary (HR=0.71, 95%CI 0.46-1.09). The
aforementioned analyses were also performed separately by gender. Significant differences
were observed only for C-reactive protein (p for interaction <0.001) and smoking (p for
interaction <0.05). Specifically, increased C-reactive protein consists a more aggravating
factor for women than men (HR=1.12, 95%CI 1.02, 1.23 vs. 1.00, 95%CI 0.87, 1.15,
respectively), whereas smoking status was more important for men than women (HR=2.53,
95%Cl 1.27, 5.04 vs. 0.82, 95%CI 0.40, 1.69, respectively). No other gender interactions were

observed as regards the factors included in the final model (all p's >0.05).

82



AIAAKTOPIKH AIATPIBH, Ekapn FlewpyoucomnouAou

Table 4. Results from Cox proportional hazards model that evaluated socio-demographic,
lifestyle, biological, clinical baseline characteristics in relation to 10-year fatal or non-fatal
incidence of CVD, in the ATTICA study (n=2009).

Hazard Ratio 95% Confidence Interval

Age (per 1 year) 1.06 1.04-1.08
Men vs. Women 1.40 0.90-2.19
History of diabetes (y/n) 1.43 0.88-2.32
History of hypercholesterolemia (y/n) 1.16 0.76-1.76
History of hypertension (y/n) 1.33 0.87-2.03
Family history of CVD (y/n) 1.21 0.83-1.78
Waist-to-hip ratio (per 1 unit) 2.89 0.54-15.42
Physically inactive vs. sedentary 1.23 0.86-1.77
MedDietScore (per 1/55 unit) 0.98 0.95-1.01
Smokers vs. non-smokers 1.53 1.03-2.27
Years of school (per 1 year) 0.97 0.93-1.02
C-reactive protein (per 1 mg/L) 1.06 1.02-1.15

In order to further explore the detrimental role of age (since in the ATTICA study’s
sampling scheme adults aged 18+ were enrolled according to the population distribution),
participants were split into two age-groups according to the common distinction made to
define people at-higher risk according to age (i.e., men < 45 yr and women < 55 yr vs. the
rest). For younger participants, most of the studied factors did not reach significance, mainly
due to the small number of events. As regards to the older group, the higher educational level
was proved protective by 6% per each school-year (HR=0.94, 95% CI: 0.88, 1.00), as well as
the higher level of adherence to Mediterranean diet (HR per 1/55 unit increase in
MedDietScore=0.95, 95%CI: 0.91, 1.00). The aggravating effect of diabetes mellitus was the
most dominant risk factor for this group (HR=2.24, 95%ClI: 1.15, 4.35).

Special attention was given on the effect of metabolic syndrome on 10-year CVD
incidence as well as its components. After adjusting for age, sex, physical activity, smoking
and MedDietScore, presence of metabolic syndrome was associated with 1.61-times higher
risk of developing a CVD event (95% CI 1.20, 2.33). To test whether metabolic syndrome
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was a better predictor of CVD events than its individual components, it was estimated a model
that contained all the individual features of the syndrome. Based on the likelihood ration test it
was observed that the two risk models, the one with the metabolic syndrome and the other
with the individual components, had similar explanatory ability (p>0.9).

Discussion
National and international statistics

In the first half of the 20th century a rapidly growing epidemic of CVVD was observed as a
result of industrialization, urbanization, increased prosperity, sendetarism, and nutrition
transition from healthy dietary choices to unhealthier, followed by an impressive decline in
mortality from CVD during the latter half of the century [4]. Although, countries with
traditionally low CVD risk profile (i.e., Greece, Spain) have been facing an increase in CVD
incidence rates recently, suggesting that there could exist underlying lifestyle factors that
should be further examined in order to achieve CVD effective prevention [22].Therefore, in
this work the 10-year incidence of CVD was evaluated, in a population-based sample of men
and women from Attica region, in Greece. Approximately 15.7% of the participants of the
ATTICA study developed a fatal or non-fatal CVD event within this period. These figures
underline the increased burden of CVD in a formerly known as “low-risk” population, which
is currently facing the consequences of the financial crisis [12, 23]. In the baseline screening
of the ATTICA study [16], during 2001-2002, it was reported that the prevalence of coronary
heart disease was 5% in men and 3% in women, as it was calculated based on the subjects
initially replied to the random call of the study’s investigators; however, this rate under-
estimates the true prevalence of CVD since cases of stroke were not included. In another
study that was conducted the same period (2003-2004), in six Greek regions (including
Attica), i.e., the GREECS study [24], it was reported that the annual incidence of acute
coronary syndromes (i.e., ischemic coronary heart disease and angina) was 34 new cases per
10,000 men and 11 cases per 10,000 women, suggesting a clear gender-related difference;
whereas, the estimated prevalence of acute coronary syndromes was 3-fold higher in men than
in women (i.e., 2.9%-t0-0.9%). Based on the results of the 10-year follow-up of the ATTICA
study reported here, the annual incidence of CVD (which was mainly dominated by coronary
heart disease incidence, as presented above) was 182 new cases per 10,000 men and 110 new
cases per 10,000 women, which suggests an approximately 6-fold increase of CVD between

2000s and 2010s, in Greece. Comparing the later findings with Greek data reported in the late
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1990s [25], where the annual incidence was 29.7 new CVD cases per 10.000 men and 5.2
cases per 10.000 women, it can be clearly stated that there is a dramatic progressive increase
of CVD incidence within the past 3 decades, in Greece. According to the World Health
Organization there is a shift from infectious to chronic diseases during the past few decades
and as it was estimated there will be about 20 million CVD deaths in 2015, accounting for
30% of all deaths worldwide, while by 2030, non-communicable diseases will account for
more than three-quarters of deaths worldwide [8]. Specifically, the age-adjusted prevalence of
coronary heart disease in the USA was declined from 6.7% in 2006 to 6.0% in 2010 [26];
while, as regards the rest of the world, the highest rates of CVD (i.e., about 20-30%) were
observed in Eastern Europe, Central Asia as well as in the Middle East and North Africa [8].
Moreover, according to the baseline evaluation of the ATTICA study, ten years ago, coronary
heart disease prevailed in less than 1% among participants below 45 years old, 3% in
participants between 45 to 55 years old and more than 14% in older men and women. In
contrast, according to the present findings, CVD seemed to "affect” a considerable proportion
of younger adults, too, worsening even more the burden of the disease in Greece. Moreover,
the 10-year CVD incidence reported here was 19.7% in men and 11.7% in women, suggesting
that the gap between genders as regards CVD incidence is closing. The previous observation
is in accordance with findings from USA and other regions of the world that reported an
increase in CVD incidence for women [27]. In accordance to that, the present work also
revealed that the men-to-women ratio which was almost 2:1 in younger adults, become close
to 1:1 in older adults, which could be attributed to the post-menopausal hormonal changes that
promote atherosclerosis in women. Thus, all subjects aged between 65-76 years should be
equally treated for CVD risk factors independently of their gender. The presented finding
could be not only generalized to the urban Greek population, but also could be informative for
all similar populations that have to deal with increasing CVD incidence. At this point it should
be noted that global trends in CVD are based on models that use country-specific data from a
diverse range of developed and developing countries and conducted studies, with diverge
quality and methodology. Thus, inter-countries comparisons or comparisons with worldwide
data should be very carefully interpreted.
The role of risk factors

Concerning the role of the traditional CVD risk factors, it should be highlighted that
mortality from CVD has declined significantly in some developed countries, like the USA,

Great Britain, and some western European nations, mainly because of major advances in the
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prevention and treatment of the risk factors predisposing the occurrence of CVD [8].
International statistics suggests that 40-60% of this decline is attributed to risk factors
management [1, 4]. Although the main goal of this work was to present descriptive statistics
about the incidence and mortality of CVD in a Greek sample, an attempt was also made here
to model the traditional risk factors [28, 29], i.e., age, sex, history of diabetes, hypertension,
hypercholesterolemia, together with smoking, unhealthy diet and sedentary lifestyle, as
regards the development of CVD. In particular, history of diabetes at baseline was associated
with 69%increased risk for CVD, independently of various other characteristics of the
participants (Table 4). Hypercholesterolemia, hypertriglyceridemia and family history of
CVD, although showed a positive association with the development of CVD, the relationship
did not reach significance when various characteristics of the participants were taken into
account, suggesting their potential mediating effect (Table 4). It is hard to give a meaningful
explanation about this finding; probably, the interactions with other factors and behaviors of
the participants (like socio-economic status, management of these risk factors, as well as
smoking, dietary and other lifestyle habits), may have played a role in this result. Moreover, it
is quite possible that the large number of younger ages in the baseline sample may have
masked some of the aforementioned associations, which became clear when the analysis was
stratified into specific age-groups; in other words, it looked evident that younger subjects
biased the results of the whole sample.

As regards socio-demographic and lifestyle factors, it was revealed an inverse association
between years attending school (a proxy of social status) and CVD risk, where people with
lower education had almost 2-times higher incidence as compared with those with higher
education (Figure 1); suggesting the need for focused public health actions, in order to
effectively reduce the burden of CVD. The importance of the continuous physically active
lifestyle was also highlighted in the present work (Figure 1). Quitters of physical activity had
the same CVD risk with never active participants. The recent (2009, 2011) smoking cessation
laws and anti-smoking campaigns in Greece did not seem to have led to promising results as
regards CVD morbidity and mortality; smoking habit was still high at 10-year follow-up
(Table 2), the people who started smoking in the mid-examination (in 2006) were at higher
risk for developing CVD as compared with the other groups (Figure 1). All the
aforementioned suggest that smoking still dominates the health profile of Greek people,
despite the health strategies that have been carried. Thus, more effective campaigns are

needed in order to convince smokers to quit their health devastating habit. As far as diet is
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concerned, adherence to Mediterranean diet that has been described as a healthy lifestyle by
UNESCO [30] has long been suggested as the most effective lifestyle approach for decreasing
risk [31]. Moreover, WHO suggests that adopting healthier dietary habits is the second most
important step for achieving longer and healthier life [8]. As revealed here, Mediterranean diet
consisted one of the most important lifestyle determinants of CVD risk, and independently of
all other traditional risk factors (Table 4). It is noteworthy to mention that although Greece is
considered one of the Mediterranean countries that this dietary pattern was first oriented, the
present study revealed a moderate level of adherence to the Mediterranean diet (i.e., 25/55
score, which may be translated to 45% level of adherence of the traditional pyramid).
Obesity, abnormal waist circumference or waist-hip-ratio, insulin resistance, as well as
metabolic syndrome have long been associated with the development of CVD [32-36]. Based
on the presented estimated risk model, metabolic syndrome was also related to increased CVD
incidence, irrespective of various potential confounders. However, it is important to highlight
that the model contained the metabolic syndrome as a single factor parameter, did not show
better explanatory ability as compared with the model that contained the individual features of
the syndrome, in the present analysis. It is possible that the inflammatory process, which
usually accompanies the presence of metabolic syndrome, mediates the aforementioned
association, resulting in a non-significant difference between the presence of the metabolic
syndrome and its components, when taking into account the inflammation in the same
analysis. Prospective studies in healthy subjects have already revealed a strong association
between elevated C-reactive protein levels and risk of CVD [35]. In the present analysis,
baseline levels of C-reactive protein predicted future CVD events, irrespective of age, sex,
smoking and dietary habits, as well as various other potential confounders (Table 4), but
failed to explain the association of CVD risk with the presence of the metabolic syndrome,
suggesting that other pathways.
Strengths and Limitations

The present work has several strengths since it is the first prospective study on CVD
epidemiology, based on a sample quite representative in terms of age-sex distribution of the
urban Greek population (which reflects about 70% of the total Greek population), and with a
long (i.e., 10-year) follow-up period. Moreover, factors evaluated for the development of
CVD were from all aspects of CVD risk determinants, i.e., socio-demographic, lifestyle,
clinical and biological. However, there are some limitations, too. The baseline evaluation was

performed once and may be prone to measurement error. However, the applied methodology
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was similar to those of other prospective epidemiological studies in Europe and the US, and
therefore the results are comparable. The study sample consisted only of subjects living in
greater Athens metropolitan area, which is mainly an urban region and, therefore, cannot
represent the total Greek population living in rural regions, too. The relatively small number
of CVD events that was mainly due to the sampling scheme of the ATTICA study (i.e.,
enrolled participants without prior CVD and from all age groups according to the population
census), could be another limitation of the present analysis; but this could also be an
advantage of the study since it better reflects the true effect size of risk factors on CVD
outcomes at population level, as compared to other studies that mainly enrolled older
participants, prone to cardio-metabolic diseases.
Conclusion

Incidence of CVD increased in the urban Greek population in the past 10 years, as
compared with previous reports, despite the various prevention strategies and public health
actions. The disease incidence was higher among younger men, underlying the need for

focused prevention strategies.
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4.2 H emiopaon ts dratpopns oto 10-gt1j kKapolayyelaxo Kivovvo

Onwg mpokOITEL Kol a0 TOALTOPAYOVTIKE pHovTéAa avaAivong emPioong, 1
TPOGKOAANOT 611 Mecoyelokn AlaTpopn Tapapével aveEAPTNTOC TPOYVMOOTIKOS TOPAYOVTOS
tov 10-g100g KOpAYYEWWKOV KvdOvoyu Otav AneBodv vmoyn KAUGGIKOL GLYYLTIKOL
TapAyovTeg OTTMG N NAKio, T POAO, TO OTOUKS 1GTOPIKO VITEPTOCTNG, VIEPYOANCTEPOAALUING,
COKYOUPMIOVG OPNTN, 0 AOYOG TEPLPEPELNG HEGNC TTPOG TTEPLPEPELD. 1OYIWV, Ol KAUTVIOTIKEG
ouVNOElEG, 1 COUOTIKY dpACTNPLOTNTA, TO HOPPOTIKO emimedo kot to emimeda g C-
avVIVPOGOS TPOTEIVNS. Me PBdon 10 Tapamdved TOAVTOPAYOVTIKO HOVTEAD, 1 aOENCT] TNG
niwiog (p<0.001), o PBobudg mpookdAAnong oty Mecoyelokn Awtpoen (p=0.025), to
kamviopo (p=0.043) ko ta eminedo g C-avtdpooag mpoteivng (p=0.06), NTov o1
ONUOVTIKOTEPOL TPOYVIOGTIKOL TAPAYOVTES Y10 TNV EKONAMOT Kapdlay YLK G vOcoov evtog 10-

etiag.

Mivaxkog 4.4. Amoteléopoto TOALTOPAYOVTIKOV HOVTIEA®V emPimong mov afloAdyncav
KOW®VIKO-OMLOYPOPIKA, PLoAoyikd, KAVIKE Kol YopaKTNPIGTIKA TOL TpOTov (mNg og oyéon

ue 1o 10-et kapdrayyeaxo kivovvo (N=2,020).

2yeTkog 95% Atdotnua
Kivduvog Epmotosivng
Hlwia (ava étoc) 1.06 1.04-1.08
Appev VS. Oniv 1.40 0.90-2.19
Yoxyapmddng Atopnmg (v/o) 1.43 0.88-2.32
Y repyoinoteporaipio (v/0) 1.16 0.76-1.76
Ynéptoon (v/o) 1.33 0.87-2.03
Owoyevelokd  10TOPIKO  KOPOIOYYELOKNG 1.21 0.83-1.78
vocov (v/0)
AOYOC TEPLOEPELONG LEONG TPOS TEPLPEPELNG 2.89 0.54-15.42
woyiov (avé 1 povada)
Youatikn dpactnpiotta VS. Kadiotikn {on 1.23 0.86-1.77
MedDietScore (avd 1/55 povada) 0.98 0.95-1.01
Kénvicpa (v/0) 1.53 1.03-2.27
"Etn popewong (avd £1og) 0.97 0.93-1.02
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C-avtidpmoa mpwteivn (ava 1 mg/L) 1.06 1.02-1.15

Xmv aviivon Aouikdv Moviélwv E&iocdoemv mapovotdlovtol ot EUPESES Kot M
dpeon emidopacn g mPookOAANoNG oty Mecoyelakn ATpoen GTOV KopdOyYEWKO
kivouvo. Onmwg mapamnpeitar oto oynua, o Pabudg mpookoOAAnong otn Mecoyelokn
Awtpo@r| dueon avtiotpoen emidpacn oto 10-e1r] kapdiayyelokd kivovvo. AlAot
TOPAYoVTEG TOL GvoyetTiotnkay pe 10 10-e11] kopdloyyeakd kivovvo NTav 1 MAKio
(Beticd), 0 dppev VA0 (BeTikd), o Adyog TEPIPEPEIOG HEOTG TTPOG TEPLPEPELL 1GYIMV
(betikd), T0 KOmViopa (OeTikd), 0 cakyapmONG dapntng (Betikd), m vaéptaon (OeTikd)
kol ta emimeda C-avidopdcog mpmteiving (BeTikd), evd apvnTiky] CLGYETION E€iyxe TO
HOPQOTIKO eminedo. Ocov apopd oTiG EUUECES EMOPACELS TG Mecsoyelakng Alatpopng
oto 10-em) kapduyysioakd xivovvo, @aivetar va mepvouv péca amd T pelwon Tov

EMIESOV TOV PAEYLOVOODV SEIKTMOV Kot TG peimwong g aptnplakng mieong (Ipdonuo
16).

R
- i - 10-
MeleetSCOl © year
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I'padonpa 16. Movtérlo Aopikdv eE10MGEMY Yo TNV GUECT] KO EPUECES EMOPACELS TNG
TpooKkOAINonG ot Meooyeiakn| Awatpoenry (MedDietScore) oto 10-gt kopdiaryyelokod

Kivouvo.

Onwc paivetar 610 mopanave ypdonua, N Mecoyelakr Attpoen €xetl dueon emidpaon
OTOV Kapdlayyelokd Kivouvo, aveaptnta and Toug GLYYLTIKOVG TAPAyOoVTEG TOV ANPONKaV
voyn otV avdivon. Emmiéov, 1 mpookOAinon ot Mecoyelokn Awatpoen gixe éupeon
EMOPOCT OTOV KOPIWYYEWKO Kivouvo pécm g peimong g mbavotntog mopovsiog

VIEPTAOTG KoL TNG HEIMONG TNG PAEYHOVNC.
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EXPLORING THE PATH OF MEDITERRANEAN DIET ON 10-YEAR INCIDENCE
OF CARDIOVASCULAR DISEASE: THE ATTICA STUDY (2002-2012)2

Panagiotakos DBl, Georgousopoulou ENl, Pitsavos C2, Chrysohoou C2, Skoumas I2,

Pitaraki El, Georgiopoulos GAZ, Ntertimani Ml, Christou Al, Stefanadis C2; and the
ATTICA Study group

1 Department of Nutrition and Dietetics, School of Health Science and Education, Harokopio
University, Athens, Greece

2 First Cardiology Clinic, School of Medicine, University of Athens, Greece

ABSTRACT

Background and Aims: Mediterranean diet has been associated with lower all-cause and
cardiovascular disease (CVD) morbidity and mortality, but the clinical and behavioral
pathway has not been well understood and appreciated. The aim of this work was to explore
the path between adherence to a Mediterranean-type diet, lifestyle behaviors, clinical status
and 10-year incidence of CVD. Methods and Results: the ATTICA study was carried out
in the Athens area during 2001-2002 and included 3042 participants free of CVD at
baseline (49.8% men, aged 18-89). Adherence to Mediterranean diet was assessed using
the MedDietScore (range 0-55). During 2011-2012, 2583 out of the 3042 participants were
found during the 10-year follow-up (15% lost-to- follow-up). Adherence to Mediterranean
diet decreased CVD risk (Relative Risk (RR) per 1/55 unit =0.96, 95%CI: 0.93, 1.00),
independently of various socio- demographic, lifestyle and clinical factors. Subgroup
analyses revealed that participants with unhealthy lifestyle (i.e., smokers, obese and
sedentary) remained protected from CVD through greater adherence to Mediterranean diet
(RR for smokers=0.92, 95%CIl: 0.88, 0.97, RR for obese=0.90, 95%CI: 0.82, 0.979, RR for
sedentary=0.95, 95%CI: 0.90, 0.99). Path analysis revealed that adherence to Mediterranean
diet decreases C-reactive protein’s and interleukin- 6 levels, but also has an independent
protective role on CVD risk per se (total effect of the MedDietScore on CVD=-0.003,

95%ClI: -0.005-0.000). Conclusion: adherence to Mediterranean diet confers a

2 AnuoaieuTnke oto Nutr Metab Cardiovasc Dis. 2015;25:327-35.

95




AIAAKTOPIKH AIATPIBH, Ekapn FlewpyoucomnouAou

considerable reduction on CVD risk, independently of various factors. Therefore, even
subjects with unhealthy lifestyle behaviors may benefit from adherence to this diet,
suggesting another dimension on prevention strategies. Key words: cardiovascular disease;
epidemiology; Mediterranean diet; prevent

Introduction

Hippocrates (450-380 B.C.) more than 2000 years ago has already stated that "Let
food be the medicine and medicine be the food”, suggesting a crucial role of dietary habits
on the determination of individual's health status. Several investigators have, extensively,
reported the past decades based on large accumulating evidence that adherence to a healthy
dietary pattern has been associated with lower all-cause mortality (1, 2) and lower risk of
cardiovascular disease (CVD), including both coronary heart disease (CHD) and stroke (3-5).
The most well-known and thoroughly investigated healthy dietary pattern is the
Mediterranean diet, which has been recently added in the Intangible Heritage list of
UNESCO (6). The aforementioned dietary pattern has been associated with a considerable
CVD risk reduction in many studies (7, 8). Moreover, in a recently published systematic
review, the CVD population risk attributed to unhealthy diet (i.e., away from Mediterranean
diet) varied from 9-37% (8). Despite the steep decrease in mortality rate in high-income
countries (9), CVD still costs almost 150 million DALY s in Europe, per year (10).

According to WHO, three lifestyle factors, unhealthy dietary habits, smoking and
physical inactivity, constitute the major determinants for the development of CVD as they
can be modified (11). Moreover, the investigators of the INTERHEART study reported that
consumption of fruits, vegetables, and alcohol, among the significant factors associated with
the risk of myocardial infarction, in both sexes, at all ages and in all regions of the World
(12). Despite the established protective role of Mediterranean dietary pattern against CVD
that has been also confirmed by interventional trials as well, like the Lyon Heart Study or
the PREDIMED (7, 13), the underlying mechanisms, as well as the potential mediating or
moderating effect of various lifestyle and clinical factors, have not been fully elucidated.

Thus, under the context of the ATTICA study (14), the aim of the present work was to
explore the path between adherence to a Mediterranean-type diet, lifestyle behaviors, clinical
status and 10-year incidence of CVD (i.e., fatal or non-fatal acute coronary syndromes,
stroke, or other CVD).
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Methods
Sampling procedure at baseline examination

The ATTICA study was carried out in the greater Athens area (including 78% urban
and 22% rural regions) during 2001- 2002. The sampling procedure anticipated enrolling
only one participant per household; it was random, multistage and based on the age (5
strata), sex distribution of the Attica region (27 strata, census of 2001). Of the 4056 invited
individuals, 3042 agreed to participate (75% participation rate); 1514 of the participants
were men (18-87 years) and 1528 were women (18-89 years). Further details about the
aims, design and methods used in the ATTICA Study may be found elsewhere in the
literature (14).

Baseline examination in 2001 and measurements

Among other, the baseline evaluation of the ATTICA study participants included
information about: socio-demographic characteristics (age, sex, and years of school),
history of hypertension, hypercholesterolemia and diabetes, family history of CVD, body
mass index and waist-to-hip circumference, dietary and other lifestyle habits (i.e.,
smoking status and physical activity). Smokers were defined as those who were smoking at
least one cigarette per day or had recently stopped smoking (during a year); the rest of the
participants were defined as non-current smokers. Number of cigarettes per day and years of
smoking were also recorded, and used in multivariable analyses. The evaluation of the
nutritional habits was based on a validated semi-quantitative food-frequency questionnaire
(15), the EPIC-Greek questionnaire that was kindly provided by the Unit of Nutrition of
Athens Medical School. All participants were asked to report the average intake (per week
or day) of several food items that they consumed (during the last 12 months). Based on
the gathered nutritional information a special validated and repeatable diet score that
evaluates adherence to the Mediterranean diet, the MedDietScore was applied (16).
MedDietScore is a diet index with 11 items regarding the consumption frequency of the
food groups of the Mediterranean diet pyramid. In particular, based on the recommended
intake, monotonic functions (with the exception of alcohol intake) were used in order to
score the frequency consumption; individual ratings (from 0 to 5 or the reverse) were
assigned in each of the 11 food groups according to their position in the Mediterranean
diet pyramid. For the consumption of items presumed to be close to this pattern (i.e., those

suggested on a daily basis or more than 4 servings/week; non-refined cereals, fruits,
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vegetables, legumes, olive oil, fish, and potatoes) score 0 was assigned when someone
reported no consumption, score 1 when they reported consumption of 1-4 servings/month,
score 2 for 5-8 servings/month, score 3 for 9-12 servings/month, score 4 for 13-18
servings/month and score 5 for more than 18 servings/month. On the other hand, for the
consumption of foods presumed to be away from this diet (i.e., rare or monthly
consumption; meat and meat products, poultry and full fat dairy products) the scores were
on a reverse scale. Especially for alcohol, score 5 was assigned for consumption of less
than 300 ml of alcohol/day, score O for consumption of more than 700 ml/day and scores 4-
1 for consumption of 300, 400-500, 600 and 700 or O ml/day, respectively. Thus, the score
ranges from 0 to 55. Higher values of this diet score indicate greater adherence to the
Mediterranean diet. For the ascertainment of physical activity status the International
Physical Activity Questionnaire was used (IPAQ, (International Physical Activity
Questionnaire [17]), as an index of weekly energy expenditure using frequency (times per
week), duration (in minutes per time) and intensity of sports or other habits related to
physical activity (in expended calories per time). According to the IPAQ, participants were
classified as: (a) inactive, achieving less than 300 MET-min/week, and (b) active,
achieving more than 300 MET-minutes/week. Further details about the aims and
procedures of the ATTICA epidemiological study may be found elsewhere (14).

Follow-up examination in 2011-2012

During 2011-12, the ATTICA Study’s investigators performed the 10-year follow-up.
Of the 3042 initially enrolled participants, 2583 were found during the follow-up (85%
participation rate). Of the individuals that were lost to follow-up (i.e., 459), 224 were not
found because of missing or wrong addresses and telephone numbers that they have
provided at baseline examination and 235 because they denied being re-examined. No
differences were reported regarding the distribution of sex (males 50% vs. 49%,
p=0.613), obesity (19% vs. 16%, p=0.208), as well as anxiety (p=0.083) and depression
levels (p=0.173) between the participants that were found to follow-up and the participants
that were lost to follow-up. In order to participate in the follow-up all participants were
initially appointed through telephone calls (89% of the participants) or face-to-face
interviews when their telephone number was not available. The study’s investigators

approached n=2583 participants that were allocated and performed a detailed evaluation.
End-points
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The end-points of this work were: (a) death from any cause or due to CVD, (b)
development of non-fatal coronary heart disease (CHD) (i.e., myocardial infarction, angina
pectoris, other identified forms of ischemia -WHO-ICD coding 410-414.9, 427.2, 427.6-,
heart failure of different types, and chronic arrhythmias -WHO-ICD coding 400.0-404.9,
427.0 -427.5, 427.9), or (c) development of non-fatal stroke (WHO-ICD coding 430-438).
Regarding CVD ascertainment medical records and hospital data were obtained. The
adjudication was made by study’s physicians that were trained for this purpose and
followed the International Statistical Classification of Diseases and Related Health
Problems 10th Revision (http://apps.who.int/classifications/icd10/browse/2010/en).

Statistical analysis

Incidence rates of CVD (CHD or stroke) and mortality rate were calculated as the
ratio of new cases to the number of people participated in the follow-up. Continuous
variables are presented as mean values + standard deviation and categorical variables are
presented as frequencies. Associations between categorical variables were tested using the
chi- square test. The continuous variables were tested for the normal distribution through
histograms, P-P and Q-Q plots. Associations between normally distributed continuous
variables were tested using the Pearson’ r correlation coefficient. Comparisons of mean
values of normally distributed variables between those who developed an event and the rest
of the participants were performed using Student’s t-test, after controlling for equality of
variances using the Levene’s test. For some continuous variables that were not normally
distributed (i.e., C-reactive protein levels, years of school) the Mann- Whitney non-
parametric test was applied to evaluate the differences in the distributions of the skewed
variables between those who developed a CVD event and the rest of the participants. The
relative risk (RR) and their corresponding 95% confidence interval (CI) of developing a
CVD event during the 10-year period, according to the participants’ baseline
characteristics were estimated using Cox proportional hazards models. The time to CVD
event was recorded on annual basis. Interactions between sex and other covariates were
tested and when significant, they remained in the model. Moreover, known confounders
were also included in the model. Path analysis, using Structural Equation Modeling (SEM),
was also performed in order to explore the paths by which diet affects CVD risk.
Specifically, a structural model was estimated in order to examine the proposed

theoretical model, i.e., the direct or the mediating effect of adherence to a Mediterranean
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diet on CVD risk, through the effect of hypertension, hypercholesterolemia, diabetes and
C-reactive protein or interleukin-6 levels. Results of path analysis are presented as
regression coefficients; compact lines represent a direct effect, whereas dotted lines an
indirect effect. All reported p-values are based on two-sided tests. SPSS version 19
(Statistical Package for Social Sciences, SPSS Inc, Chicago, IL, U.S.A.) software was used
for the statistical calculations.

RESULTS

Of the 2583 individuals that participated in the follow-up examination and of the
21,734 person-years of observation (median follow-up time 8.41 years), 1,218 men and
1,266 women were found alive, while 73 (5.7%) men and 26 (2.0%) women died during
the 10-year period. The all-cause mortality rate was 3.8%. The 10-year fatal or non-fatal
incidence of CVD was 183 (14.3%) cases in men and 116 (9%) cases in women (p for
gender difference < 0.001); 40 of these events were fatal (31 men), and thus, the 10-year
CVD death rate was 1.3%. The sex-adjusted CVD risk increased 8.7% per year of age
(p<0.001).

The mean level of adherence to Mediterranean diet at the baseline examination as
measured using the MedDietScore was 26+7/55, suggesting a moderate level of adherence
to the dietary pattern for the reference population. Women had higher level of adherence to
the dietary pattern than men (28+7 vs. 2416 respectively, p<0.001). Moreover, the level of
adherence to the Mediterranean diet showed a significant decrease with increasing age (r=-
0.421, p<0.001). The percentage of CVD events among participants that were away from
the Mediterranean dietary pattern (i.e., lowest tertile of MedDietScore, <26) was 7-fold
higher than the percentage of cases among participants that were very close to the
Mediterranean diet at baseline examination (i.e., highest tertile, >28 score) (29.5% vs.
4.3% respectively, p<0.001). Demographic, clinical and behavioural characteristics of the
participants by 10-year CVD status are presented in Table 1. Participants who developed
CVD as compared to participants who remained healthy, were more likely to be older
(58+13 vs. 43+13 years respectively, p<0.001), men (61% vs. 39%, respectively, p<0.001),
with hypercholesterolemia (57% vs. 40%, respectively, p<0.001), hypertension (51% vs.
28%, respectively, p<0.001), diabetes (20% vs. 5%, respectively, p<0.001) and high C-
reactive protein levels (1.42+1.15 vs. 0.99+0.9 mg/L, respectively, p<0.001), high
interleukin-6 levels (1.65+0.51 vs. 1.44+0.55 pg/mL, p<0.001), as well as with lower
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adherence to the Mediterranean diet (i.e., lower MedDietScore) (23+£7 vs. 26+6 out of 55,

respectively, p<0.001), but higher ethanol intake (20+17 vs. 819 g/day, respectively,

p<0.001), increased body mass (28+5 vs. 2615 kg/m2, respectively, p<0.001) and waist-
to-hip ratio (0.92+0.11 vs. 0.86+0.11, respectively, p<0.001) and lower education status
(10+4 vs. 13+4 school years, respectively, p<0.001), at baseline examination. No
differences have been detected for smoking habits, physical activity status and family history

of CVD, at baseline, between events and non-events (all p’s >0.05) (Table 1).

Table 1. Characteristics of the ATTICA study’s participants according to the 10-year
Baseline levels  Status at 10-year follow —

CVD event free CVvD p
(n=1710N\ AvAnte

Age, (yrs) 45+14 43+13 58+13 <0.001
Male sex, % 50% 39% 61% <0.001
Years of  school 12+4 13+4 10+4 <0.001
Smoking current, (yes) 43% 55% 57% 0.530

Pack-years 4961501 4414425 767£705 <0.001*
Physical activity, (yes) 40% 41% 40% 0.750

MedDietScore (0-55) 267 26+6 237 <0.001
Alcohol intake (g/day) 10+9 8+9 20£17  <0.001*
Hypertension (yes), % 30% 28% 51% <0.001
Hypercholesterolemia 39% 40% 57% <0.001
Diabetes (yes), % 7% 5% 20% <0.001
Family  history of 28% 28% 33% 0.174

C-reactive protein 1.93+2.4 0.99+0.9 1.42+1.15 <0.001*
Interleukin-6 (pg/mL) 1.46+0.55 1.44+0.55 1.65+0.51 <0.001*
Obesity, (yes) % 18% 17% 30% <0.001
Body mass index, 265 265 2815 <0.001
Waist-to-hip ratio 0.86+0.10 0.86+0.11 0.92+0.11 <0.001

*p-values derived using the Mann-Whitney non-parametric test, while for the rest of the
comparisons using chi-square test or t-test for the categorical and continuous variables,

respectively.

However, all the aforementioned comparisons were prone to residual confounding;
therefore multi-adjusted analyses were performed (Table 2). In a crude model that
contained only age, sex and the MedDietScore, for every 1/55- unit increase in the diet
score, CVD risk decreased per 2% (0.98, 95%CI: 0.96, 1.01). The independent protective

role of adhering to Mediterranean diet remained significant even after adjusting for the
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traditional CVD risk factors (i.e., diabetes mellitus, hypertension, hypercholesterolemia)
(0.98, 95% CI: 0.95, 1.00), as well as after further adjustment for smoking (0.97, 95%
CI:0.95, 1.00), physical activity (0.97, 95% CI:0.95, 1.00), central obesity (0.98, 95%
Cl:0.95, 1.00), educational level (0.98, 95% CI:0.95, 1.00), family history of CVD (0.97,
95% CI:0.95, 1.00) and finally, for C-reactive protein levels (0.96, 95% CI:0.93, 1.00)
(similar effects of MedDietScore were also observed when intereukin-6 was entered in the
model, i.e., 0.98, 95% CI:0.96, 1.00).

In order to further examine which component (food item or group) of the MedDietScore
(i.e., cereals, legumes, alcoholic beverages, potatoes, fruits, vegetables, red meat, poultry,
dairy and olive oil) was the most protective against CVD, separate models were estimated.
All the aforementioned food items or groups were not significantly associated with CVD
risk (all p-values >0.14). As regards alcohol intake, it was not associated with 10-year CVD
risk (RR per 1 g/day=1.00, CI: 0.99, 1.01), too. Moreover, no significant interaction has been

revealed between sex and MedDietScore on 10-year CVD risk (p for interaction = 0.202).

Multi-adjusted Risk estimates for MedDietScore
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Figure 1. Relative risk (dots) for MedDietScore on 10-year CVD risk (horizontal lines
represents 95% confidence intervals), adjusted for age, sex, waist-to-hip ratio, school-
years, history of hypertension, diabetes mellitus, hypercholesterolemia, C-reactive
protein, physical activity status and smoking status, by various sub-groups of
participants.
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With respect to their potential moderating effect of diet on CVD risk, specific CVD risk
factors (i.e., diabetes, hypertension, hypercholesterolemia, smoking, physical inactivity and
C-reactive protein over 3 mg/L) were used as strata for subgroup analyses (Table 2). Both
hypercholesterolemic and non-hypercholesterolemic participants were protected against
CVD development through adherence to Mediterranean diet (0.96, 95%CI: 0.91, 1.01 and
0.95, 95%CI: 0.89, 1.01, respectively). Hypertensive, as well as non-hypertensive participants
were also protected against CVD by adhering to Mediterranean diet (0.95, 95%CI: 0.90,
1.01 and 0.96, 95%CI: 0.91, 1.01, respectively). However, only among non-diabetic
participants a significant protection through the adherence to the Mediterranean diet was
observed (0.96, 95%CI: 0.67, 1.00), whereas, no significant effect was observed among
diabetic (0.88, 95%CI: 0.92, 1.16) (p for interaction <0.001). Obese participants were highly
protected against CVD, since for every 1-unit increase in the MedDietScore a 10% reduction
on CVD risk was observed (0.90, 95%CI: 0.82, 0.97). Regarding lifestyle determinants,
participants who reported a sedentary lifestyle were still protected by 5% reduction of CVD
risk for every unit increase of the MedDietScore (0.95, 95%CI: 0.90, 0.99). Smokers were
also highly protected against CVD by adhering to Mediterranean diet (0.92, 95%CI: 0.88,
0.97) (Figure 1).

Table 2. Relative risks for MedDietScore as regards 10-year incidence of cardiovascular

disease, in various models that also included socio-demographic, lifestyle,

Multi-adjusted models Relative Risk for ~ 95%
MedDietSc ~ Confidence

Model 1 (age, sex, MedDietScore) 0.98 0.96-1.01
Model 2 (Model 1 + diabetes, hypertension and 0.98 0.95-1.00
Model 3 (Model 2 + smoking) 0.97 0.95-1.00
Model 4 (Model 3 + physical activity status) 0.97 0.95-1.00
Model 5 (Model 4 + Waist-to-hip ratio) 0.98 0.95-1.00
Model 6 (Model 5 +Years of school) 0.98 0.95-1.00
Model 7 (Model 6 + Family history of CVD) 0.98 0.94-1.00
Model 8 (Model 7 + C-reactive protein) 0.98 0.94-1.00
Model 9 (Model 7 + Interleukin-6) 0.98 0.93-1.00
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In Figure 2, the direct and the indirect (mediating) effect of adherence to
Mediterranean diet on CVD risk as derived from the path analysis, is presented. As
it can be seen, adherence to the Mediterranean diet had a direct, inverse effect
(compact line) on 10-year CVD risk. Similar, independent, direct effects were
observed as regards age (increased), sex (male), waist-to-hip ratio (increased),
school years (decreased), smoking, history of diabetes, hypertension and C-reactive
protein levels (all increased). However, some of these factors played also a
mediating role on the association between Mediterranean diet and 10-year CVD
risk (dotted lines). In particular, adherence to Mediterranean diet was associated
with reduced CVD risk, through its inverse association with C-reactive protein levels

and hypertension.
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Figure 2. Path analysis for direct (compact lines) and indirect (dotted lines) effects of
MedDietScore through age, sex, waist-to-hip ratio, smoking habits, school years,
physical activity status, as well as history of diabetes, hypercholesterolemia,
hypertension, and C-reactive protein levels, on CVD risk. Values represent regression
coefficients derived SEM analysis (negative values suggest an inverse relationship with
CVD risk).

In Figure 3, path analysis for the direct and the indirect (mediating) effect of adherence
to Mediterranean diet on CVD risk is presented, but interleukin-6 has now replaced C-

reactive protein in the conceptual model. As it can be seen, the pattern is the same. In

105



AIAAKTOPIKH AIATPIBH, Ekapn FlewpyoucomnouAou

particular, adherence to Mediterranean diet was associated with reduced CVD risk, through

its inverse association with interleukin-6 levels and hypertension.

DISCUSSION

In this work the role of adherence to the Mediterranean diet on 10-year risk of CVD was
evaluated, in a population-based sample of men and women from the Attica region, in
Greece. It is one of the very few population-based studies that tested this hypothesis on
such a long follow-up period. Crude analysis revealed that participants who reported high
level of adherence to Mediterranean diet had 7-times lower CVD event rates than
participants who reported low level of adherence to this diet. Moreover, adherence to
Mediterranean diet showed a protective effect against the development of CVD,
independently of all the established CVD risk factors, by the exception of diabetes,
underlying its direct role per se. It was also worthy to mention that none of the individual
components of the Mediterranean dietary pattern was significantly associated with CVD
risk, confirming previous reports that the overall diet is what it matters (1). In order to
investigate in more depth the socio-patho-biological complications on the effect of diet on
CVD, path analysis revealed the direct, as well as the indirect role of this dietary pattern
through the modification of the effect of inflammation and the common CVD risk factors,
on disease incidence.

Regarding the overall dietary habits of the studied population, it should be noted that,
although Greece is considered as the cradle of the typical Mediterranean diet, the levels of
adherence to the traditional diet were very low (i.e., 26/55 or 47% of the optimal
adherence). This finding has been recently confirmed in a recent cross-sectional survey that
included almost 10,000 Greeks and only half of them were close to a Mediterranean-type
diet (18). Taking into account that CVD incidence rates have increased in some Southern
European countries, i.e., Greece, Portugal, within the last decade (19), increasing the
adherence to the Mediterranean diet might be a plan for action in public health strategies, in
the whole European region. Therefore, immediate actions are needed from the public
health authorities, in order to preserve the dietary habits of the past, that have shown
considerable protection against the development of cardiovascular, and other chronic

diseases. These considerations have been recently underlined by Walter Willett, who
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stated that only if dietary guidelines became a fundamental issue, the relevant interventions

could become the “... best recipe for Health” (20).
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Figure 3. Path analysis for direct (compact lines) and indirect (dotted lines) effects of
MedDietScore through age, sex, waist-to-hip ratio, smoking habits, school years,
physical activity status, as well as history of diabetes, hypercholesterolemia,
hypertension, and interleukin-6 levels, on CVD risk. Values represent regression
coefficients derived SEM analysis (negative values suggest an inverse relationship with
CVD risk).
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It has been widely discussed that adherence to Mediterranean diet is associated with
reduced CVD risk through various mechanisms. As regards oxidative stress, inflammatory
process and their association with Mediterranean diet, the PREDIMED study, that enrolled
subjects with high CVD-risk, reported that adherence to the Mediterranean diet was
associated with increased total antioxidant capacity and non-enzymatic antioxidant
capacity, within 1-year intervention with Mediterranean diet supplemented with olive oil
or nuts, as compared with a typical low-fat diet (21). Moreover, by providing other
antioxidants (such as vitamin C, vitamin E, carotenoids, polyphenols, zinc, and selenium)
and ensuring adequate activity and efficiency of antioxidative enzymes, adherence to a
Mediterranean type diet may decrease the utilization of the glutathione GSH/ oxidized
glutathione GSSG antioxidant pathway which could be used more, if necessary (22).

Traditional risk factors, like diabetes mellitus, hypertension and hypercholesterolemia,
have been extensively discussed and highlighted in all prevention guidelines, and their
effective management remains the most important target for clinicians (23). Adherence to
healthy dietary patterns has been suggested to play an important role on the management
of hypertension (24), diabetes (25) and hypercholesterolemia (26). The presented analyses
revealed that adherence to Mediterranean diet has a protective and independent effect on
CVD risk, irrespective of the clinical status of the participants or unfavourable lifestyle
habits. This beneficial effect was moderated only for individuals with established diabetes,
but this sub-group analysis lack of statistical power, so this finding could be biased.
Moreover, it could be speculated that diabetic patients have established vascular damage
for a long time period during the 10-year follow-up that promoted atherosclerosis and,
consequently CVD development (27, 28). A finding that deserves further attention is that
even obese subjects were protected against CVD through higher level of adherence to
Mediterranean diet; this could attributed to the weight - management properties of the
Mediterranean diet that have already been reported (29). At this point special attention
should be given to the role of low-grade systemic inflammation which also participates in
the Patho-biology of obesity, insulin resistance, metabolic syndrome and, consequently
CVD. Prospective studies in healthy subjects have already revealed strong associations
between elevated inflammatory markers levels and the risk of CVD (30- 32). The ATTICA
study, during the baseline evaluation, was one of the first that reported an inverse effect of
adherence to Mediterranean diet on inflammatory process (31). Specifically, participants

who were in the highest tertile of the diet score had, on average, 20% lower CRP levels,
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as compared with those in the lowest. The aforementioned observation was extended here
by the evidence of an inverse relationship of Mediterranean diet adherence with 10-year
risk of CVD, through its direct, but also indirect effect via inflammation process.

Lifestyle determinants, such as smoking and physical inactivity, have been under
extensive research during the past decades, not only due to their modifiable nature, but
also for their promising results in CVD risk modification (11). Smoking cessation has been
considered as a cornerstone in CVD prevention (33); nevertheless, smoking still dominates
the health profile of adult people, despite the public health strategies that have been carried
out the past decades. According to the presented findings, a promising message was carried
out, that even smokers could be protected for developing CVD by adhering to the
Mediterranean diet. A possible mechanism that could support the aforementioned
relationship may be due to the high content of vitamins, fibres and antioxidant agents in
Mediterranean dietary pattern, which could reduce the concentration of inflammatory
agents promoted by cigarette smoke. Sedentary lifestyle has long been considered as a
strong promoter of CVD (34). In the present work, even among participants who reported a
sedentary lifestyle or smoking, decreased their CVD risk by adopting healthier dietary
habits close to the Mediterranean diet; these results may state a hypothesis that both
exercise and diet may interact, increasing physical activity's anti-inflammatory properties.

Strengths and Limitations

Strength of the present work is the wide range of ages of the CVD free participants
included in the baseline examination and tested for developing CVD during a decade,
which is very important when addressing patho-biological hypotheses concerning primary
CVD prevention. The contemporary exploration of pathways by which Mediterranean diet
may affect CVD risk is another major strength of this work, since it has never been done
in the past. Moreover, there are very few prospective studies that have performed long-
term follow-up in order to evaluate the role of Mediterranean diet on CVD risk, which
constitutes strength of this work. The specific foods or nutrients’ effect on CVD risk was
not assessed here, since the holistic approach of dietary patterns (i.e., Mediterranean diet)
was preferred in order to be closer to the real life habits (i.e., people do not consume single
foods or nutrients, but a variety of foods in different patterns). The assessment of various

clinical risk factors or the levels of biological factors was performed once in 2001-2, and

109



AIAAKTOPIKH AIATPIBH, Ekapn FlewpyoucomnouAou

therefore their effect on CVD risk may have been over or under estimated due to alterations
within the long follow-up period.
Conclusion

According to the presented findings, adherence to a healthy dietary pattern, like the
Mediterranean diet deserves further attention in primary CVD prevention, even among
people at high-risk. Contrary to the pharmacological approach of CVD prevention, the
adoption of this traditional diet has been associated with a significant reduction in new
CVD events and overall mortality. Therefore, in terms of evidence-based medicine, the full
adoption of the Mediterranean diet pattern can be considered one of the most effective

approaches for the prevention of fatal and nonfatal CVVD complications.
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4.3. Eyxvpotnra tov HellenicSCORE

[Ipwv 1 ypnon 1oL eAAVIKOD pOVTEAOL ekTiunong tov 10-£T00¢ KapdOyyELOKOD
kwdvvov (HellenicSCORE), 6o énpene va e&oopoliobel 1 eykvupdtnTd ToL 6TV EKTiUNoN
oV Kvovvov. ' 10 6Komd avtd, 01 EKTIUNGELS TOL KIVODVOL GTNV OPYIKN (GAGT TNG LEAETNG
KatnyoplomomOnkav otig katnyopieg mov mpoteivel 1 Evponaiky Kapdioroywkr Etoupeia:
<1%, , 2-4%, 5-9%, 10-14% ko1 >=15%. Ot mOavotnTES ekdNAmong vog Bavatnedpov
Kapdtayyeloakod copPdpotog Ommg vrodoyiotnkav pe t yprion tov HellenicSCORE nrav
oxeddv Tavtoonueg pe ta mopoatnpnBévra dedopéva g 10-gtovg mapakorovdnong. To
opdApo ta&vounong tov HellenicSCORE Wtav 4.4% yia v opO ta&vopnong tov otopumv
oL ekONAWGAV TN VOGO ¢ AdTopo o€ LYNAO Kapdlayyslwokd Kivdvvo. Avo amd to 46
Bavatneopa TEPIOTATIKE dEV KATNYOPLOTOONKay g LYNAOD KIvoHvou (Evag dvopag Kot pio
yovaika). H dveta&vounon 6to chvoro twv Bovatnedpov Kot pun TEPLOTATIKOV NTav 6.8%
(22 amd to 317 mepLoTOTIKG).
To HellenicSCORE 7tav oe moAd vynAd Pabud ovpeoviog pe 10 HOVIELO 7m0V
ovumepAdupave tovg id100¢ Tapdyovieg kat yia to. dvo @O (avdpec: Kendall’s tau= 0,910,
yovaikeg = 0.894), kanviotég (Kendall’s tau=0.667) ko un kanviotég (Kendall’s tau=0.722),
vrepyoAnoteporaykovg (Kendall’s tau=0.611) kot pn (Kendall’s tau=0.703), diopnrikode
(Kendall’s tau=0.668) ka1 pun-dwafnrikovg (Kendall’s tau=0.697), vrepracikovg (Kendall’s
tau=0.714) ka1 un vreptacikovg (Kendall’s tau=0.668), eAlmoPapeic (Kendall’s tau=0.661),
evooroyikoy Papove (Kendall’s tau=0.733), vrépPapovc (Kendall’s tau=0.701) xou
nayvoapkovs (Kendall’s tau=0.634).
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ABSTRACT

Background: there is an increasing interest in developing indexes that estimate the
likelihood of developing a cardiovascular disease (CVD) event; the European Society of
Cardiology (ESC), in the most recent guidelines (2012) for CVD prevention,
acknowledges the importance in global risk evaluation through a risk score, i.e., the ESC
SCORE (Systematic COronary Risk Estimation). However, a long discussion has been
made about the reliability of such risk scores among different populations. In the mid-
2000’s the HellenicSCORE, a calibration of the ESC SCORE based on national mortality
data and prevalence regarding smoking, total cholesterol and blood pressure levels, was
proposed for the Greek population and became a part of daily clinical practice. Objectives:
In this work, the validation of the HellenicSCORE was performed using the 10-year
follow-up examination of the ATTICA study participants. Methods: of the 3042
participants of the ATTICA study (enrollment 2001-2002), information was obtained
from 2583 people in the 10-year follow-up. The HellenicSCORE as calculated based on
participants’ baseline characteristics was tested against the 10-year fatal or non-fatal CVD
event rate. Results: the, fatal or non-fatal, 10-year CVD incidence rate was 15.7% (19.7%
in men and 11.7% in women). The HellenicSCORE correctly predicted 95.6% of fatal
CVD cases and 93.2% of the fatal and non-fatal CVD cases. No gender, age group or co-

morbidities interactions were observed. Conclusion: the present work suggests a

3 AnpoaielTtnke oto Hellenic J Cardiol. 2015;56:302-8.
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calibration methodology and a risk tool, which could be used by other nations for CVD
risk estimation in general practice. Key words: cardiovascular disease; risk prediction;

scores; validation

INTRODUCTION

The prediction of future cardiovascular disease (CVD) events has received increased
attention in the past years. Allocating individuals that are vulnerable for developing a fatal-
or non-fatal CVD event is a main target of the vast majority of prevention programs, since
it allows better management, facilitation of preventive efforts and therefore, a delay, or,
even better, a frustration in the occurrence of an adverse outcome. The most recent (2012)
guidelines of the European Society of Cardiology (ESC) strongly recommend that CVD
risk prediction should be a common procedure before starting any treatment or therapy [1].
The challenge of correctly classifying individuals at high-risk is also a cornerstone in risk
prediction modeling, since the up-to-date models have been criticized for serious
misclassification problems, especially when they applied to other populations than the ones
they have been created [2]. One of the most well-known CVD risk model is the
Framingham Heart Study Sheets; since the early 1990s many physicians and public health
policy makers have used this risk model in clinical practice, in strategic planning and in
research, as well [3]. The Framingham Heart Study risk sheet provides estimates of
developing angina pectoris, or myocardial infarction, or coronary heart disease death, over
the course of 10 years, for persons without known heart disease. However, several
investigators have advocated that risk prediction models has so far not been very
successfull, since substantial misclassification occurred when the Framingham Heart Study
Sheets applied to other populations, especially non-Caucasian, although the set of CVD risk
factors was consistent between studies [4-7]. More recently, in 2003, the Working Group on
Epidemiology and Prevention of the European Society of Cardiology (ESC) proposed a risk
prediction chart based on data from 12 European cohort studies, that included 205,000
persons and 2.7 million years of follow up, where 5,652 coronary heart disease fatal
events were observed (the SCORE - Systematic Coronary Risk Estimation- project) [8].
The separation of European countries as “high” and “low” risk was innovations of these
risk charts; however, the inclusion of only 12 cohorts raised several concerns about the

applicability of the charts to estimate risk in all European populations. In 2007, a group of
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scientists presented a calibration of the ESC SCORE, the HellenicSCORE [9], which is a
statistical model that predicts the 10-year risk for fatal CVD events based on the actual
sex, age, smoking habits, total cholesterol and systolic blood pressure levels of the Greek
population and using the risk point-estimates suggested by the ESC SCORE model.
However, this calibration shared a serious methodological drawback since no actual CVD
events were used because of lack of relevant follow-up studies in Greek population [9,
10]. Moreover, the calibration methodology presumed that the national statistics for CVD
mortality and prevalence of risk factors are unchanged over time. Thus, it is a matter of
emerging importance to validate the risk tool and the applied methodology taking into
account potential changes through time.

Therefore, and based on the 10-year follow-up of the ATTICA Study [11], the aim of
this work was to calculate an up-to-date CVD risk model for the Greek population, under
the concept of the ESC SCORE charts, to validate the HellenicSCORE charts and to
propose a methodological framework that other European populations can use and develop
their own risk charts based on ESC SCORE.

METHODS

The original HellenicSCORE charts

The HellenicSCORE charts were developed in accordance to the ESC SCORE. In
particular, based on the Greek risk factor prevalence that was obtained from the baseline
evaluation of the ATTICA study in 2001-2002 [9, 11], as well as the annual death rates
that were obtained from the World Health Organization mortality database for 2002 [12] in
accordance to the rules of the International Classification of Diseases, a recalibration method
was proposed [9]. Specifically, information from the above mentioned national mortality
statistics and CVD risk factors' distributions were combined with ESC SCORE estimates of
the relative risk factor effect in order to produce individual 10-year estimations of risk of
fatal CVD, given age, gender, smoking status and levels of systolic blood pressure and
total cholesterol. The recalibration method used was the one recommended by D’ Agostino
et al., [13] and performed separately for men and women.

Briefly, the recalibration method was based on the following steps: first, the average
age and sex-specific levels of systolic blood pressure, total cholesterol and smoking
prevalence using data from the ATTICA study, were predicted. Risk factor levels were

modelled as quadratic functions of age. Then, using the WHO mortality data the average
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annual CVD mortality were calculated by 5-year age-groups. Annual rates were modelled
using an age-specific Poisson model with age included as a piecewise function that joined
the mid-points of each age-interval. Annual rates were extrapolated to estimate the
cumulative 10-year CVD mortality. The 10-year CVD mortality rate for someone with
particular levels of SBP, total cholesterol and smoking status was calculated by comparing
individual's risk factor levels to the age and sex specific mean levels and then allowing for
the impact of deviation from the average using the ESC SCORE derived hazard ratios. The
hazard ratios that they were based on an analysis of the entire ESC SCORE database, as well
the hazard ratios based only on the low CVD risk cohorts (i.e., Spain, Italy and Belgium),
were applied. The assumption was that the risk estimates are the same in all countries
although underlying rates may vary. The estimated hazard ratios have been presented
elsewhere [9].
Validation of the HellenicSCORE

As already mentioned the HellenicSCORE was based on national mortality data and not
on the actual CVD events of the ATTICA study participants, because at this time there was
not available follow-up information of the participants. During 2011-2012, the ATTICA
study’s investigators performed the 10-year follow-up (mean follow-up time 8.41 y). Of
the n=3042 initially enrolled participants in the baseline examination, n=2583 were
allocated during the follow-up (85% participation rate). Of the individuals that were lost
during the follow-up period (i.e., n=459), n=224 were not found because of missing or
wrong addresses and telephone numbers that they have provided at baseline examination
and n=235 because they denied being re-examined. Significant differences in the baseline
characteristics were observed between those who participated in the follow-up and those
who did not participate regarding the distribution of age (46+14 vs. 41+11 vyears,
p<0.001), years of school (12.0£3.7 vs. 12.6+3.7, p=0.006), history of hypertension (31%
vs. 24%, p=0.001), history of diabetes (8% vs. 3%, p=<0.001), history of
hypercholesterolemia (41% vs. 33%, p=0.004) and smoking status (55% vs. 61%, p<0.001).
No differences were reported regarding the distribution of sex (men 50% vs. 49%,
p=0.613), obesity (19% vs. 16%, p=0.208), anxiety (p=0.083) or depression levels
(p=0.173) between the participants that were followed-up and the participants that were lost
to follow-up. In brief the sampling procedure of the follow-up was the following: all
n=3042 participants were contacted by phone and their vital status was checked.

Afterwards, the investigators met the survivors and performed a detailed clinical
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evaluation. In particular, for the present work information about participants': (a) vital
status (death from any cause or due to CVD), or (b) development of CHD (i.e.,
myocardial infarction, angina pectoris, other identified forms of ischemia -WHO-ICD
coding 410-414.9, 427.2, 427.6-, heart failure of different types, and chronic arrhythmias -
WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), was assessed.

In order to validate the HellenicSCORE the following procedures were applied. Ten-year
(a) fatal and (b) non-fatal CVD events were classified by age-group (i.e., <35 years, 35-45
years, 45-55 years, 55-65 years, 65-75 years and >75 years) and sex of the participants.
The estimated by the HellenicSCORE 10-year risk for CVD fatal events was compared with
the actually predicted probabilities of CVD deaths through the applied survival model (see
Statistical Methods), by age-group, sex and classes of total cholesterol and blood pressure
levels, as originally described by the ESC SCORE [8]. The validation analysis was applied

by smoking status, normal weight (i.e., body mass index, BMI <25 kg/mz) / overweight

(BMI 25 - 299 kg/m?) or obesity (BMI >= 30 kg/m2) level, history of
hypercholesterolemia, hypertension and diabetes at baseline evaluation, as well. The
Kendall’s tau correlation coefficient, a standard method to associate two procedures
measuring the same quantity, (i.e., the 10-year risk for fatal event estimated through the
HellenicSCORE and observed risk from the follow-up examination), was used.
Specifically, a pair of observations (estimated risk xi, predicted risk yi) and (estimated risk
Xj, predicted risk yj) was concordant if the ranks for both elements agreed, i.e., if both xj >
Xj and yi >yj or if both xi <Xxj and yi <yj., but is discordant, if xi > xj and yi <yj or if xi <
Xj and yi >vyj. If Xi = xj or yi =yj, the pair is neither concordant nor discordant. Moreover,
and in order to test whether the HellenicSCORE may be able to predict risk for future non-
fatal CVD events (since the original score was developed for fatal events’ prediction) the
aforementioned procedure was repeated having as outcome the combined 10-year fatal or
non-fatal CVD events. Furthermore, the classification of subjects (i.e., low-CVD risk vs.
High-CVD risk) according to the HellenicSCORE estimation was tested by validating
with the true CVD outcome of the subjects and the classification bias was measured and

presented in this work.
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Table 1. 10-year fatal and non-fatal incidence of CVD, in men and women

that participated in the follow-up evaluation of the ATTICA study.

Men Women
(n=1013) (n=996))
Age at baseline, %(n) Fatal events Non-fatal Fatal Non-fatal
events events events
<35y 0.4 (4) 1.0 (10) 0(0) 0.5 (5)
3545y 0(0) 1.78(18)  0(0) 0.8 (8)
4555y 0.4 (4) 504(51)  0.1(1) 2.41 (24)
55-65y  0.98 434(44)  01(1) 3.31(33)
65-75y  0.78 247(25)  05(5) 2.71(27)
75+y 078 1.56(16) 0.5 (5) 1.0 (10)
Total  3.34 16.19 (164) 1.2 (12) 9.83 (107)

(34)

Descriptive statistical analysis

Crude, non-fatal and fatal incidence rates of combined CVD (i.e., CHD or stroke)
were calculated as the ratio of new cases to the number of people participated in the
follow-up. Quantitative characteristics of the participants were presented as mean values
tstandard deviation and qualitative characteristics are presented as frequencies. The
hazards ratios of developing a fatal or a non-fatal CVD event during the 10- year
period, according to participants’ age, seX, cholesterol and systolic blood pressure
levels, were estimated using Cox proportional hazards models. The proportionality of
hazards was checked graphically and there was no evidence for non-proportional
hazards. Only the aforementioned characteristics were used in order the estimated
model to be in accordance to the already developed HellenicSCORE and, therefore, to
allow the risk estimates to be comparable. The time to CVD event was recorded on
annual basis and the actual death time was used for the analyses. Proportionality of
hazards was graphically assessed. SPSS version 19 (Statistical Package for Social
Sciences, SPSS Inc, Chicago, IL, U.S.A.) software was used for all the statistical

calculations. The study was approved by the Medical Research Ethics Committee of
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the supervised Institution and was carried out in accordance with the Declaration of
Helsinki (1989) of the World Medical Association.

RESULTS
10-year cardiovascular disease incidence

The, fatal or non-fatal, 10-year CVD incidence rate was n=317 (15.7%); of them,
n=198 (19.7%) cases were men and n=119 (11.7%) cases were women. Of the n=317
CVD events, 46 were fatal (n=34 men), and, thus, the overall 10-year fatal CVD rate
was 1.8% (3.4% for men and 1.2% for women). Based on the observed person-years,
the annual incidence of CVD was 182 new cases per 10,000 men and 110 new cases
per 10,000 women participants. The age-sex specific 10-year fatal and non-fatal CVD
events are presented in Table 1. The CVD mortality rate among men was almost 3
times greater than the same percentage among women (3.34% vs. 1.2% respectively).
As regards the non-fatal CVD events, men had an almost 2-fold greater 10-year
incidence than women (16.19% vs. 9.83% respectively). As can be seen, no fatal CVD
event have been reported for women aged under 45 years, whereas 4 fatal CVD events
were observed for men aged under 35 years. For subjects aged over 55 years old, men
and women tend to have equal non-fatal CVD incidence, but more fatal CVD events
occurred to men than women for the same age group.

The baseline values of participants' characteristics that were used for the
development of the HellenicSCORE are presented in Table 2. Of the 46 subjects that
died from CVD within ten years, 44 of them were correctly classified as moderate-to-
high risk for fatal CVD (i.e., estimated risk higher than 10%) outcome from the
HellenicSCORE (taking into account their baseline characteristics) and only 2 (1 male
and 1 female) out of the 46 (4.4% misclassification of cases) fatal-CVD events were
classified as low-CVD risk. Only 18 (7 males and 11 females) out of the 317 fatal
and non-fatal CVD events were classified as low-CVD risk from the
HellenicSCORE (5.7% misclassification of cases).

To evaluate the accuracy of the HellenicSCORE in predicting future CVD events
the baseline values of the score were classified into the following classes, according
to the ESC instructions: <1%, , 2-4%, 5-9%, 10-14% and >=15%. In Table 3 the
number of participants that developed a CVD event is presented according to the

aforementioned risk categories. The probabilities of a fatal CVD event that were
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estimated using the baseline characteristics and the HellenicSCORE were very similar
to the predicted probabilities using the observed data of the 10-year follow-up. The
classification bias of the HellenicSCORE was 4.4% for classifying the observed CVD
cases as high-CVD risk. Two out of the 46 fatal CVD events that were incorrectly
classified one male and one female. The misclassification of cases as regards the fatal
and non-fatal CVD events was 6.8% (22 out of the 317 events).

Data are expressed as mean (standard deviation) or relative frequencies.The validation
was also applied by smoking status, normal weight (i.e., underweight, BMI<20, body mass

index, BMI <25 kg/m?2)/ overweight (BMI 25 - 29.9 kg/m2) or obesity (BMI >= 30 kg/m?2)
level, history of hypercholesterolemia, hypertension, and diabetes at baseline evaluation,
as well. The HellenicSCORE was found in line with actual risk estimates from the fatal
CVD risk model adjusted for the same set of factors included in HellenicSCORE for both
genders (men Kendall’s tau= 0,910, women = 0.894), smokers (Kendall’s tau=0.667) and
non-smokers (Kendall’s tau=0.722), hypercholesterolemic (Kendall’s tau=0.611) and

non-hypercholesterolemic (Kendall’s tau=0.703) subjects, diabetic (Kendall’s
tau=0.668) and non-diabetic (Kendall’s tau=0.697), hypertensive (Kendall’s tau=0.714)
and normotensive (Kendall’s tau=0.668), as well as underweighted (Kendall’s tau=0.661),
normal-weighted (Kendall’s tau=0.733), overweighed (Kendall’s tau=0.701) and obese
(Kendall’s tau=0.634) individuals.

DISCUSSION

In this work, the validation of the HellenicSCORE was performed using the observed
10-year CVD outcome of the ATTICA study participants. It was revealed that the
HellenicSCORE was an accurate for identifying individuals at high risk for fatal CvVD
outcome within the decade, but also for identifying individuals at high risk even for a non-
fatal CVD. The accuracy of the estimation was robust for both genders and various sub-groups
of the study sample. The proposed tool, as well the applied methodology can be valuable in

CVD prevention at community setting, and may be adopted by other populations, as well.
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Table 2. Baseline risk factor levels that used to develop the charts,

Sex Age (years), n Systolic Total Cholesterol Smokin
Men > 75 (n=42) 138 (19) 197 (35) 7
6575 (n=97) 136 (19) 207 (41) 29
55 -65 (n=231) 134 (18) 205 (44) 41
45 —55 (n = 434) 128 (16) 204 (39) 50
35-45 (n=387) 121 (15) 196 (39) 55
<35 (n=2323) 119 (14) 174 (41) 49
65— 75 (n = 126) 135 (19) 216 (36) 21
55— 65 (n = 208) 133 (20) 211 (39) 34
45 —55 (n = 376) 121 (18) 206 (40) 42
3545 (n=398) 113 (14) 183 (35) 46
<35 (n=2383) 107 (13) 166 (34) 43

Risk prediction scores have become useful tools at individual level in daily general
practice, as well as for the development of future public health strategies to address the
burden of CVD. Their use has been also suggested for all individuals independently of their
medical history, in order to better identify individuals at high risk, in the field of CVD
primary prevention [14] and it is strongly believed that the knowledge of the individual
CVD risk could motivate subjects to manage their CVD risk factors and thus, reduce the
burden of the disease [15]. It is a fact that accuracy is a cornerstone of any risk prediction
score, and the wide use of risk charts, like the Framingham sheets or SCORE, ethnic,
genetic, social, cultural and risk factor variability, could lead to substantial variability in
the prediction of cardiovascular events. It has already been reported that the Framingham
Heart Study score sheets or the predictive risk models from northern European countries
overestimates the risk in several southern European, populations [4-6]. It is interesting that
these differences in the absolute risk were not attributed to the differences in the incidence
of the various manifestations of CVD (i.e., fatal, myocardial infarction, and unstable
angina). Some investigators have suggested that the inaccuracy of risk prediction could be
attributed to the differences in the incidence of CVD between populations [5]. In
particular, the link between hazard ratios derived from Cox proportional hazards models
and estimation of absolute risk is dependent on some form of "reference” level of risk (i.e.,
average CVD free survival of the population from which the model was derived). Thus, if

this average survival varies between populations, then the prediction of absolute risk will
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also vary. In order to resolve this problem for the Greek population, the SCORE models
were recalibrated using advanced techniques and the HellenicSCORE was used for the
CVD primary prevention in Greece [9]. Note: the HellenicSCORE was developed to predict
only fatal CVD events; the presentation of non-fatal events in comparison to score's
categories was made in order to test whether HellenicSCORE is associated with non-fatal
CVD events, too.

The HellenicSCORE hasbeen proved very accurate in predicting both fatal and non-
fatal 10-year CVD risk in the present work. This should be attributed to the advanced
design of the recalibration methodology that was used in the first place [9], which took into
account the mortality data from the National Statistical Services and prevalence data
regarding smoking, total cholesterol and blood pressure levels, as reported by the
ATTICA epidemiological study. The validation was performed using the 10-year follow-up
examination of the subjects in the ATTICA study, which is the only epidemiological study
in Greece with such a long follow-up time that could be comparable to the estimated 10-year
CVD risk that is estimated by other scores. Thus, the HellenicSCORE is a valid tool and can
be used with accuracy for the CVD risk estimation of the Hellenic individuals. Recently,
investigators from Italy reported that the Italian score was also accurate and thus could be
used to estimate the 10-year CVD risk among Italian people [16].

The accuracy and the validity of the CVD risk estimation models consists of an
important topic in the field of CVD prevention, because the identification of subjects at
high CVD risk is the first step for reducing the burden of the disease. Several biomarkers,
techniques and lifestyle characteristics are under investigation for their role in improving
the predicting accuracy as well as the cost- effectiveness of existing scores [17, 18].
Limitations

Strength of the present work is that middle-aged population was studied for developing
CVD, which is very important when addressing patho-biological research hypotheses
concerning CVD prevention. Although, the assessment of various clinical risk factors or the
levels of biological factors was performed once, at baseline and therefore their effect on
CVD risk may have been over or under estimated. However, the applied methodology is
comparable to other prospective epidemiological studies in Europe and the US. The
sample used for the validation procedure (i.e., the ATTICA study’s database) may not be
representative of the whole Greek population. Moreover, there is lack of prospective studies

that have performed a 10-year follow-up in order to validate the CVD risk estimation
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models for the entire Greek population. However, it should be underlined that roughly the
half of the population lives in the surveyed area. The impact of other risk factors
modulating disease risk, like diet, psychological factors, needs to be considered also, but
the aim of the present work was to validate the tool.
Concluding remarks

Estimation of the risk of future CVD events through easily applicable scores is an
attractive and dynamic field in public health research, as well as in primary prevention and
general medical practice, since it has the potential to stimulate more effective preventive
strategies. This work suggested that the HellenicSCORE, a calibration of the ESC SCORE
for the Greek population, was an accurate tool, with a very low classification bias. Thus, its
use in daily practice may accurately estimate the risk for a future CVD event of an
individual, and be the reason that initiates individual's behavior changes, readiness to act on
a new healthier lifestyle, through the various stages of change in human behavior.
Clinicians, healthcare practitioners, public health policy makers may use this tool for better

preventing the epidemic of CVD in the future.
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4.4 H npocOxy Tov MedDietScore oro HellenicSCORE yta th feitioon ths
RPOPAETTIKIG IKOVOTHTOS

1 ovvéyela, o HellenicSCORE «kat to MedDietScore siofjybnoav oe povtéro pali
Kol Eexymplotd ®oTe va SloAeLKAVOEL 1 EPUNVEVTIKY  IKOVOTNTO TNG  OLOTPOPIKNG
aEloAOYNONG OTNY AVOYVAPLIoN TOV ATOU®Y OV £X0LV aLENUEVO Kapdlayyelako Kivouvo.
[T ovykekpipéva, to povtédo mov mephaufove povo to MedDietScore eixe avénuévo
Bobud ovoyétiong pe v emimtoon Oavotneopov KoPIAYYEIKNG VOGOL  (ZyETIKOC
Kivovuvog (ZK) vynAn vs. yaunin mpookoiinon = 0.29, 95% Awdotnuo Epmioetoocivig
(AE): 0.17-0.48, XoyapiOuog -mbavoedvewrg = -330.64391). To poviéAo mov
nephapPave povo to HellenicSCORE eixe avénuévo Poabud ocvoyétiong pe v
enintoon Oavatneopov koapdiayyelokng vocov (XK=2.05, 95% AE: 1.69-2.5, AoydpiBuog
—mbovopavelog = -313.38585). 'Emeita, to HellenicSCORE o1 1o MedDietScore
etonydnooav poli oe povtého. Téco to HellenicSCORE kot to MedDietScore mopéuewvay
ovoyetiopéva pe to 10-et kivduvo Bavdatov amd kapdiayyelokn voco (XK=1.83, 95% AE:
1.48-2.26 xou XK vymAq VS. younAq mpookoAinon = 0.55, 95% AE: 0.31-0.97,
avtiotoya). H mpooOnkn tov MedDietScore oto poviého mov mepildpPove 10
HellenicSCORE  odnynoe 6e kaADTEPN TPOGOPLOYN TOL HOVTEAOL oTa dedopéva (P Yo Tov
éleyyo Aoyov miBavopdavewng=0.028). Otav 1o MedDietScore mpooténke oto
HellenicSCORE, 1o povtého Peitictomomnke oty  avayvoplon  Oavatneodpov
nepotatikev  (Harrell’s  C=0.015 p=0.041) «or Pektioctomoince 1o Pabud opdng
ta&wvopunong (NR1=20.3%, p=0.087).

Ot Topamdved avaADGELS TPOYUATOTOMONKAY KOl Y10L TO GUVOAO TMV KOPILOLYYELKMV
neplotatikdv (Bovatnedpa kot un-Bavameopa), piog kat to HellenicSCORE cdugpwva. pe
TIG TOPATAV® OVOAVGELS ivol £YKVpo epYarEio Yoo TNV eXTiUnom Kol T®V pn-0ovatneopmv
neplotatikdv. ITo cvykekpuéva, to MedDietScore eiye avénpévo Badud Pabud cvoyétiong
ue ™ 10-et enintoon kopdioyyelokod Kivdovov (XK vynin vs. younin tpookoAinorn =
0.41, 95% AE: 0.35-0.48, loyapiOuoc -mibavopdvewng =-2325.545). Emmiéov, to
HellenicSCORE cvoyetiotke onuavtikd pe t 10-em enintoon kapdiayysiakng vocov
(XK=1.52, 95% AE: 1.43-1.62, loydapiOpog —mbavopdavewng =-2301.3624). 'Eneita, 10
HellenicSCORE ka1 to MedDietScore ewonydnoov pali oe povtého. ToOoco ToO
HellenicSCORE «ot1 to MedDietScore mapéuewvov cvoyetiopéva pe 1o 10-et kivévvo

Bavatov omd kapdiayysiokny voco (XK =1.37, 95% AE: 1.28-1.47 kou LK vynAn Vs.
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youmAn mpookdAAnon =0.55, 95% AE: 0.47-0.68, avtiotorya). H mpocbnixn tov
MedDietScore oto povtélo mov mepihapPave to HellenicSCORE  odfynoe og kaAdtepn
TPOGOPLOYN TOV HOVTEAOL oTa dedopéva (P Yo Tov €heyyxo Adyov mbovopdvelog <0.001).
Ortav to MedDietScore npootébnke oto HellenicSCORE, 1o poviélo PBeltictomombnke
omv avayvopion OBavatneopov mepiotatikewv  (Harrell’s C=0.029, p=0.004) ko

Beltiotomoinoe to fabud opdng tagvopnong (NRI=56.3%, p<0.001).
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ASSESSMENT OF DIET QUALITY IMPROVES THE CLASSIFICATION ABILITY
OF CARDIOVASCULAR RISK SCORE IN PREDICTING FUTURE EVENTS: THE
10-YEAR FOLLOW- UP OF THE ATTICA STUDY (2002-2012).4

Ekavi N Geogousopouloul, Demosthenes B Panagiotakosl, Christos Pitsavos2, Christodoulos
Stefanadis?; for the ATTICA study group

1 Department of Dietetics - Nutrition, School of Health Science and Education, Harokopio

University, Athens, Greece

2 First Cardiology Clinic, School of Medicine, University of Athens, Greece

ABSTRACT

Background: in past years the prediction of cardiovascular disease (CVD) risk has received
special attention; however, the presented risk models have so far not been very successful
and appreciated. Design: the aim of the present work was to examine whether the inclusion
of a diet quality evaluation in a CVD risk prediction model is associated with the accuracy
of estimating future events. Methods: the working sample consisted of the 2009 ATTICA
study participants (aged 18-89 years). The HellenicSCORE (a calibration of the European
Society of Cardiology SCORE, based on age, gender, smoking habits, systolic blood
pressure and total cholesterol) was calculated as a proxy of heart disease risk, while
assessment of diet quality was based on the MedDietScore that evaluates adherence to
Mediterranean diet. Fatal or non-fatal incidence of CVD (i.e., development of acute
coronary syndromes, stroke, or other CVD according to WHO-ICD-10 criteria) was
calculated using the 10-year follow-up (2002-2012) data of the ATTICA study participants.
Results: The MedDietScore and the HellenicSCORE were significant predictors of CVD
events (p<0.05). The estimating bias (i.e., misclassification rate of cases) of the model that
included only the HellenicSCORE was significantly reduced by the inclusion of
MedDietScore in the risk model (Harrel's C=0.027, p=0.012); improving the classification
ability of the risk model by 56%. Conclusion: the inclusion of dietary evaluation increased
the accuracy of HellenicSCORE risk estimation and thus, its incorporation to CVD risk

prediction scores might help clinicians and public health professional to better allocate future

4 Anpociedtnke oto Eur J Prev Cardiol. 2014; pii: 2047487314555095
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CVD candidates. Key words: CVD risk; estimation; diet; prediction; discrimination;

epidemiology.

Introduction

Despite the steep decrease in cardiovascular disease (CVVD) mortality reported in high-
income countries, it is estimated that CVD affect more rapidly younger men and women
than older adults, nowadays [1], costing almost 150 million loss of life years due to
disability (DALY's) per year, in Europe [2]. In the latest European Society of Cardiology
(ESC) guidelines for CVD prevention, global risk estimation through risk scores was
strongly recommended, not only for the determination of people at high risk, but also for
people without any suspicious of CVD risk factors profile, as an effective strategy against
CVD increasing incidence [3]. The Framingham Heart Study is one of the pioneers that
established risk estimation models (score sheet) for the US population, and has received
wide acknowledgement around the world [4]. However, the application of the Framingham
score to different populations raised serious methodological concerns regarding its accuracy,
mainly due to the fact that individuals have various differences in their environmental and
behavioral characteristics (e.g., dietary habits and behaviors) [5]. Thus, several
investigators have recommended that population-specific risk scores should be developed
and used [6]. Few years ago, the ESC developed the SCORE (Systematic COronary Risk
Evaluation) project, a European population-based 10-year risk model of fatal CVD for the
European populations [7], which received a wide acceptance from clinicians in their daily
practice. However, only 12 cohorts were included in the SCORE, so, the SCORE
investigators suggested that a calibration procedure could be applied, based on known
prevalence and incidence national data, in order the model to be adopted by other
populations, as well [8]. Thus, in Greece [9], as well as in other countries like Spain [10] and
Czech Republic, researchers performed calibration procedures and developed “local” CVD
risk prediction models based on the SCORE equations.

Nevertheless, the accuracy of CVD prediction models is still a matter of concern,
mainly because important health determinants and risk factors are missing due to various
reasons [5]. The vast majority of the known risk prediction models have used the classical
CVD risk factors and no attempt has been made to incorporate other lifestyle-related risk

factors, like unhealthy diet, physical inactivity etc.,, although these factors have been
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strongly associated with CVD incidence, but they are also modifiable, a fact that may
effectively implemented in public health strategies for reducing CVD burden [11, 12].
Moreover, based on the report of a recently published systematic review, the CVD
population risk attributed to unhealthy diet varied from 9-37% and the incorporation of
dietary assessment in risk prediction models improved reclassification of cases [13].
However, despite the role of dietary patterns on CVD risk, to the best of our knowledge,
overall or specific dietary habits have never been included in a CVD risk estimation score.
Evidence-based risk prediction scores can facilitate individually tailored riskassessment and
management, leading to better patient care, and effectively reducing the burden of CVD at
population level [14, 15]. Thus, the aim of the present work was to assess whether the
inclusion of an overall diet quality evaluation (e.g., through easily applicable tools, like an
a-priori defined diet score) was associated with the accuracy of estimations and the

correct classification rate of a CVD risk prediction tool.

Methods
Sampling procedure at baseline examination

The working sample used to test the research hypothesis was the ATTICA study. In
brief, the study was carried out in the greater metropolitan Athens area (including 78%
urban and 22% rural regions) during 2001-2002. Of the 4056 invited individuals, 3042
agreed to participate (75% participation rate); 1514 of the participants were men (18-87 years)
and 1528 were women (18-89 years). Exclusion of CVD at baseline evaluation was
performed through a detailed clinical evaluation by the physicians of the study, following
standard criteria. The examination was performed in the individuals’ homes or workplaces
places.

The baseline evaluation of the ATTICA study included information about:
socio-demographic characteristics, history of hypertension, hypercholesterolemia and
diabetes, family history of CVD, dietary and other lifestyle habits (i.e., smoking status
and physical activity). The MedDietScore was used to evaluate adherence to the
Mediterranean diet; MedDietScore (http://en.wikipedia.org/wiki/MedDietScore) is a free-
of-use, diet index with 11 short questions regarding the consumption frequency of the main
food groups of the Mediterranean diet [13]. Based on the recommended intake,

monotonic ratings (with the exception of alcohol intake) were used in order to score the
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frequency consumption of these foods. In particular, individual ratings (from 0 to 5 or the
reverse) were assigned in each of the 11 food groups according to their position in the
Mediterranean diet pyramid. For the consumption of items presumed to be close to this
pattern (i.e., those suggested on a daily basis or more than 4 servings/week; non-refined
cereals, fruits, vegetables, legumes, olive oil, fish, and potatoes) score 0 was assigned
when someone reported no consumption, score 1 when they reported consumption of 1-4
servings/month, score 2 for 5-8 servings/month, score 3 for 9-12 servings/month, score 4
for 13-18 servings/month and score 5 for more than 18 servings/month. In contrast, for the
consumption of foods presumed to be away from this diet (i.e., rare or monthly
consumption; meat and meat products, poultry and full fat dairy products) the scores on a
reverse scale were assigned (i.e., 5 when someone reported no consumption to 0 when
they reported almost daily consumption). Especially for alcohol drinking, score 5 was
assigned for consumption of less than 300 ml of alcohol/day, score 0 for consumption of
more than 700 ml/day and scores 4-1 for consumption of 300, 400-500, 600 and 700 or O
ml/day, respectively, in order to incorporate the well-known J-shaped effect on CVD risk.
Thus, the theoretical score ranges from 0 to 55; higher values indicate greater adherence to
the Mediterranean diet [16]. The MedDietScore has already been validated in previous
works, not only using gold standard methods, i.e., against 24 hour recalls or food diaries,
as well as for its repeatability, consistency, accuracy, content validity [17-19], but also
been validated via the determination of serum fatty acids, which is essential for food
assessment tools [20]. Moreover, the MedDietScore has been associated with CVD risk
factors as well as with the development of CVD [21] and has been used in more than 15
countries around the world and translated into more than 5 languages.

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. Arterial blood pressure (3 recordings) was measured at the end
of the baseline physical examination with subject in sitting position, and at least 30
minutes at rest. Participants whose average blood pressure levels were greater or equal to
140 / 90 mmHg or were under antihypertensive medication were classified as having
hypertension. Hypercholesterolemia was defined as total cholesterol levels greater than 200
mg/dl or the use of lipids lowering agents. Blood glucose levels (mg/dl) were measured
with a Beckman Glucose Analyzer (Beckman Instruments, Fullerton, CA, USA). Diabetes

mellitus (type 2) was defined according to the American Diabetes Association diagnostic
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criteria (i.e., blood glucose levels greater than 125 mg/dl classified participants as having
diabetes). C-reactive protein and interleukin-6 were assayed by particle-enhanced immuno-
nephelometry.

The 10-year risk for developing a CVD event for each individual was calculated using
the calibrated version of the ESC SCORE, the HellenicSCORE [9], that used gender, age,
smoking status, systolic blood pressure and total cholesterol levels. To calibrate the
predicted CVD risk for the Greek population based on the SCORE model, national mortality
and prevalence data regarding systolic blood pressure, total serum cholesterol and smoking
habits, by age group and gender, were used; whereas, annual CVD death rates were obtained
from the World Health Organization mortality database for 2002 [22]. The applied
calibration method was recommended by D’Agostino et al., [23] and has been extensively
used elswhere [24].

Further details about the development of the HellenicSCORE have been previously
presented in the literature [9], as well as details about the aims and procedures of the
ATTICA study [25].

Follow-up examination (2011-2012)

During 2011-12, the ATTICA Study’s investigators performed the 10-year follow-up
(mean follow-up time 8.41 y). Of the n=3042 initially enrolled participants, n=2583 were
found during the follow-up (85% participation rate). Of the individuals that were lost to
follow-up (i.e., n=459), n=224 were not found because of missing or wrong addresses and
telephone numbers that they have provided at baseline examination and n=235 because
they denied being re-examined. No differences were reported regarding the distribution of
sex (men 50% vs. 49%, p=0.613), obesity (19% vs. 16%, p=0.208), as well as anxiety
(p=0.083) and depression levels (p=0.173) between the participants that were found to
follow-up and the participants that were lost to follow-up. For the present work, data from
n=2009 participants with CVD evaluation at follow-up were used. In order to participate in
the follow-up all participants were initially appointed through telephone calls. Afterwards,
the investigators approached the participants and performed a detailed evaluation of their
medical records. Among others, information about participants’: (a) vital status (death from
any cause or due to CVD), (b) development of CHD (i.e., myocardial infarction, angina
pectoris, other identified forms of ischemia - WHO-ICD coding 410-414.9, 427.2, 427.6-,
heart failure of different types, and chronic arrhythmias -WHO-ICD coding 400.0-404.9,
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427.0 -427.5, 427.9-), and (c) development of stroke (WHO-ICD coding 430-438), was
assessed.

Statistical analysis

Crude, non-fatal and fatal incidence rates of combined CVD (i.e., CHD or stroke) were
calculated as the ratio of new cases to the number of people participated in the follow-up.
Continuous  variables were presented as mean values xstandard deviation and
categorical variables are presented as frequencies. Associations between categorical
variables were tested using the chi-square test. Comparisons between mean values of
normally distributed variables between those who developed an event and the rest of the
participants were performed using Student’s t-test, after controlling for equality of variances
using the Levene’s test. The continuous variables were tested for normality through P-P
plots. For some continuous variables that were not normally distributed (i.e., C- reactive
protein levels, years of school) the Mann-Whitney non-parametric test was applied to
evaluate the differences in the distributions of the skewed variables between those who
developed a CVD event and the rest of the participants. The hazard ratios (HR) of
developing a CVD event during the 10- year period, with their corresponding 95%
confidence intervals (Cl), were estimated using Cox proportional hazards models. The
proportional hazard assumption of Cox model was assessed using the appropriate graph and
statistical test (Schoenfeld residuals). The time to CVD event was recorded on annual basis.
Log-rank test was also applied to evaluate differences between groups of participants as
regards CVD incidence. Certain variables of biological interest were forced to be included
in the final models. The Kaplan-Meier product limit method was used to estimate the
probability of survival for subgroups of patients generated from tertiles of MedDietScore.
Interactions between gender and other covariates were tested, and when significant, remained
in the model. Moreover, known confounders (i.e., smoking, history of hypertension, diabetes,
hypercholesterolemia, and family history of CVD) were also included in the model. To
assess the non-linear association between CVD death and MedDietScore Cox regression
models with restricted cubic splines with knots placed at fixed values (25th, 50th and 75th
percentile of the distribution of MedDietScore) were implemented. Corresponding hazard
ratio curves were adjusted for HellenicSCORE, diabetes mellitus and levels of C-reactive
protein. Calibration of the multivariable survival models was performed by comparing

predicted probabilities and actual observed risk. Improvement in goodness of fit after adding
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MedDietScore to established risk factors was assessed by the likelihood ratio test. The
incremental predictive value of MedDietScore over established risk factors was assessed by
the Harrell’s C-index for censored time-to event data (measure for model discrimination with
larger values indicating better discrimination) [26, 27]. Harrell’s C of inverse hazard ratio
was used as a measure of the predictive power of survival regression models after splitting
data into training and test sets to avoid over-optimistic estimates and statistics derived with
the STATA procedures “somers d” and “lincom” [28]. The continuous-Net Reclassification
Improvement (NRI) (cNRI), a category-free version of the NRI was calculated according to
Pencina et al., [29,30], and the Integrated Discrimination Index (IDI), which integrates the
NRI over all possible cutoffs and is equivalent to the difference in discrimination slopes (all
measures of reclassification). The assessment of the incremental value of MedDietScore over
established risk factors was also performed, in terms of discrimination improvement for the
main endpoint of CV Death. The implementation of decision-analytic measures, such as the
fraction of true positive classifications penalized for false positive classifications (defined as
net benefit, NB) were modified for survival outcomes as previously described. For a specific
range (5-30%) of decision thresholds (pthreshold) the additional value of the diet quality
index (MedDietScore) was evaluated over established risk factors as the difference in NB
(ANB) at pthreshold for predictions made with and without using the MedDietScore in the
survival function. STATA package "stdca" was used in our analysis [31]. All reported p-
values are based on two-sided tests. SPSS version 19 (Statistical Package for Social
Sciences, SPSS Inc, Chicago, IL, U.S.A.) software was used for all other statistical
calculations.

RESULTS

The, fatal or non-fatal, 10-year CVD incidence rate was n=317 (15.7%); of them, n=198
(19.7%) cases were men and n=119 (11.7%) cases were women (p for gender difference
<0.001). Of the n=317 CVD events, 46 were fatal (n=34 men), and, thus, the overall 10-
year fatal CVD rate was 1.8% (3.4% for men and 1.2% for women). Characteristics of the
participants by CVD status at 10-year are presented in Table 1. As it can be seen, the
group of participants who developed CVD consisted by older, men, with increased blood
lipids, systolic/diastolic blood pressure, glucose, C-reactive protein and Interleukin-6
levels, as well as with lower adherence to the Mediterranean diet (i.e., lower diet score), at

baseline examination (all p-values < 0.001).
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Table 1. Characteristics of the ATTICA study’s participants (n=2009) according to the 10-year

Status at 10-year follow — up

Baseline CVD event free CVDevents p
(n=1703) (n=317)

Age, yrs 45+14 43+13 58+13 <0.001
Male gender, % 50% 48% 63% <0.001
Smoking at baseline or 43% 55% 57% 0.462

MedDietScore (0-55) 26x7 2616 2317 <0.001
Systolic blood pressure, 123+19 121+18 133+20 <0.001
Diastolic blood pressure, 80+24 78+11 82+12  <0.001
Hypertension, % 30% 28% 51% <0.001
Total cholesterol, mg/dl 194+42 193+41 207443 <0.001
Hypercholesterolemia, % 39% 40% 57% <0.001
Fasting glucose, mg/dl 93+25 92422 104+33 <0.001
Diabetes, % 7% 5% 22% <0.001
C-reactive protein (mg/dl)  1.93+2.4 0.99+0.9 1.42+1.15 <0.001
Interleukin-6 (mg/dl) 1.46+0.55 1.44+0.55 1.65+0.51 <0.001

*p-values derived using the Mann-Whitney non-parametric test, while for the rest of the
comparisons using chi-square test or t-test for the categorical and continuous variables,

respectively.

HellenicSCORE was divided into 7 classes (i.e., <1%, 1%, 2%, 3%-4%, 5%-9%, 10%-
14% and >14% risk of developing fatal CVD events during the next 10-years based on the
baseline information) according to the instructions given by the ESC SCORE project group
[7]. There was a highly significant association between those who developed a CVD event
and classes of HellenicSCORE, since much more people who were classified in the higher

classes of CVD risk, developed an event actually (Table 2).
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Table 2. 10-year (2001-2011) fatal and non-fatal incidence of CVD, in men and women participated in the
ATTICA study, according to the HellenicSCORE classification.

Men Women
(n=1013) (n=996)
HellenicSCORE at  Fatal events, % Non-fatal events, % Fatal events, % Non-fatal events, %
baseline  examination
(2001-2002)
<1% 0.7 (6) 8.9 (59) 0 (0) 2.4 (12)
2-4% 3.1(7) 22.9 (40) 0.3(1) 9.0 (25)
5-9% 5.4 (8) 19.3 (36) 1.7 (5) 27.5 (55)
10-14% 6.5 (3) 33.3(11) 12.2 (6) 39.5 (15)
>15% 22.2 (10) 45.0 (18) - -

Note: the HellenicSCORE was developed to predict only fatal CVD events; the
presentation of non-fatal events in comparison to score's categories was made in order to

test whether HellenicSCORE is associated with non-fatal CVD events, too.

The effect of the Mediterranean diet on the 10-year fatal CVD risk was depended on the
level of adherence to Mediterranean diet (Figure 1). Specifically, for low and moderate
level of adherence, the 10-year CVD risk was not associated with dietary habits;
however for high MedDietScore values (i.e., higher level of adherence) a strong inverse
association was evident (Figure 1). The same pattern was also observed for the association
between 10-year fatal and non-fatal CVD risk and adherence to Mediterranean diet (Figure
2).
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Effect of MedDietScore on 10-year fatal cardiovascular events

MedDietScore

Figure 1. Cubic spline (and 95%ClI, dotted lines) graph for the association between
adherence to Mediterranean diet assessed with the MedDietScore and 10-year CVD risk

for fatal events.

As far as 10-year risk for fatal CVD is concerned, dietary habits and HellenicSCORE
were modelled separately, as well as together, in order to find out the explanatory ability
of each factor, and the additive ability of the dietary assessment in predicting fatal CVD
events. Specifically, for dietary habits, the unadjusted model that included only the
MedDietScore was highly associated in predicting future fatal CVD events (Hazard Ratio
(HR) highest vs. lowest class =0.29, 95% Confidence Intervals (Cl): 0.17-0.48, log-
likelihood=- 330.64391). The unadjusted model that included only the HellenicSCORE
variable was highly significant in predicting fatal CVD events (HR=2.05, 95% CI: 1.69-
2.5, log-likelihood=-313.38585). Then, HellenicSCORE and MedDietScore were modelled
together. Both HellenicSCORE and MedDietScore remained significantly associated with
10-year fatal CVD risk (HR=1.83, 95% CI: 1.48-2.26 and HR highest vs. lowest class
=0.55, 95% CI: 0.31-0.97, respectively). The inclusion of MedDietScore in the model
containing the HellenicSCORE lead to significantly better calibration of the model (p for

the likelihood ratio test=0.028). When the MedDietScore was taken into account in addition
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to the HellenicSCORE, the incremental ability of the final risk model in predicting fatal
CVD events was improved (Harrell’s C=0.015 p=0.041) and, also improved the re-
classification rate (NRI=20.3%, p=0.087).

The aforementioned analyses were also performed for the overall (i.e., fatal and non-
fatal) 10-year CVD risk, because it was shown that the HellenicSCORE is a valid tool for
predicting non-fatal events, too (Table 2). Specifically, MedDietScore was highly
significant in predicting future CVD events (HR highest vs. lowest class=0.41, 95% CI:
0.35-0.48, log-likelihood=-2325.545). Moreover, the HellenicSCORE was highly
significant in predicting CVD events (HR=1.52, 95% CI. 1.43-1.62, log-likelihood=-
2301.3624). Then, HellenicSCORE and MedDietScore were modelled together. Both
HellenicSCORE and MedDietScore remained significantly associated with 10-year overall
CVD risk (Hazard Ratio (HR) =1.37, 95% CI: 1.28-1.47 and HR highest vs. lowest class
=0.55, 95% CI: 0.47-0.68, respectively). The inclusion of MedDietScore in the risk model
containing the HellenicSCORE lead to better calibration of the model (p for the likelihood
ratio test <0.001). Moreover, when MedDietScore was taken into account over
HellenicSCORE, the incremental ability of the final risk model in predicting overall CVD
events was improved (Harrell’s C=0.029, p=0.004) and significantly improved the re-
classification rate (NRI1=56.3%, p<0.001).
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Table 3. Discrimination and re-classification of CVD risk models that included MedDietScore over

HellenicSCORE and additional covariates.

Model 1

+MedDietScore

Model 2

+MedDietScore

Model 3

+MedDietScore

Model 4

+MedDietScore

Model 5

+MedDietScore

Discrimination

parameters

Harrell's C
(95%Cls)

0.035
(0.010, 0.059)
0.027
(0.006, 0.048)
0.026
(0.004, 0.047)
0.028
(0.004, 0.052)
0.020

(-0.001, 0.04)

P

0.005

0.012

0.019

0.023

0.059

CvD

events

44.4%

36.9%

41.0%

43.8%

33.1%

Reclassification parameters

Continuous NRI values

Events-

free

11.9%

12.5%

16.3%

12.3%

15.9%

Overall
(SE)

56.3%
(6.1)
49.4%
(6.1)
56.3%
(6.5)
56.1%
(6.4)
49%

(6.5)

<0.001

<0.001

<0.001

<0.001

<0.001

IDI (SE)

3.1%*
(0.5)
2.5%*
(0.4)
2.5%6*
(0.5)
2.896*
(0.5)
2.206*

(0.4)

* indicates level of statistical significance<0.001

INRI: Net Reclassification Index; SE: Standard Error; IDI: integrated discrimination index

Model 1: HellenicSCORE

Model 2: HellenicSCORE, diabetes mellitus

Model 3: HellenicSCORE, C-reactive protein

Model 4: HellenicSCORE, interleukin-6

Model 5: HellenicSCORE, diabetes mellitus and C-reactive protein
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* indicates level of statistical significance<0.001

INRI: Net Reclassification Index; SE: Standard Error; IDI: integrated discrimination index
Model 1: HellenicSCORE. Model 2: HellenicSCORE, diabetes mellitus Model 3:
HellenicSCORE, C-reactive protein Model 4: HellenicSCORE, interleukin-6 Model 5:

HellenicSCORE, diabetes mellitus and C-reactive protein

On the basis of residual cardiovascular risk that is not adequately estimated from
HellenicSCORE, the discrimination and reclassification dynamics of MedDietScore over
additional predictors were further explored. In specific, the nested models incorporated
HellenicSCORE and biologically plausible combinations with IL-6, C-reactive protein and
diabetes mellitus, as the major risk factors not incorporated in the HellenicSCORE. When
MedDietScore was taken into account over HellenicSCORE and diabetes mellitus, the
incremental ability of the risk model in predicting CVD events was improved (Harrell’s
C=0.027, p=0.012) and also significantly improved the re-classification rate (NRI1=49.4%,
p<0.001). The MedDietScore also predicted more accurately CVD events over
HellenicSCORE, diabetes mellitus and C-reactive protein levels (Harrell’s C=0.02 p=0.059)
and significantly improved the re-classification rate of the risk model (NRI=49%, p<0.001)
(Table 3 and Table 4). Moreover, when other lifestyle factors were included in the CVD risk
prediction scores (i.e., physical inactivity, educations status and socio-economic status) the
inclusion of MedDietScore also predicted CVD events with higher accuracy than the nested
models and led to improved reclassification (all p-values <0.05). Furthermore, when in the
model with the highest predictive ability (i.e., the one included HellenicSCORE, diabetes
mellitus and C-reactive protein), the MedDietScore was added, the difference in net benefit
in correct discrimination (ANB) was increased by 3%, for crude 10-year CVD risk within
the range 15-30%; no improvement in NB was observed for those having <15% or >30%
CVD risk.
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Table 4. Results from survival models that evaluated the association between MedDietScore

with the 10-year risk for CVD events (n=2009), and calibration parameters of the estimated

models.
Hazard Ratio (95%Cl) *Likelihood ratio test
MedDietScore Tertile
<26 26-28 >28 P for LR chi2 p
trend

Unadjusted  Ref 0.39 0.17 <0.001 NA NA
(0.30,0.51) (0.12,0.25)

Model 1 Ref 0.57 0.33 <0.001 38.16 <0.001
(0.44,0.75)  (0.22,0.50)

Model 2 Ref 0.60 0.35 <0.001 31.87 <0.001
(0.46,0.53) (0.23,0.53)

Model 3 Ref 0.57 0.33 <0.001 35.18 <0.001
(0.42,0.76)  (0.21,0.50)

Model 4 Ref 0.54 0.31 <0.001 40.24 <0.001
(0.41,0.73)  (0.20,0.47)

Model 5 Ref 0.60 0.34 <0.001 30.27 <0.001

(0.44,0.80)  (0.22,0.53)

* corresponds to addition of MedDietScore in baseline covariates of Models 1-5
NA: non-applicable

LR: likelihood-ratio, LR chi2: twice the difference in log-likelihoods between nested models under chi2
distribution with one degree of freedom

Model 1: HellenicSCORE, MedDietScore

Model 2: HellenicSCORE, diabetes mellitus, MedDietScore
Model 3: HellenicSCORE, C-reactive protein, MedDietScore
Model 4: HellenicSCORE, interleukin-6, MedDietScore,

Model 5: HellenicSCORE, diabetes mellitus, C-reactive protein, MedDietScore
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Effect of MedDietScore on 10-year Cardiovascular risk
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Figure 2. Cubic spline (and 95%(CIl, dotted lines) graph for the association between
adherence to Mediterranean diet assessed with the MedDietScore and 10-year CVD risk for

non-fatal events.

DISCUSSION

In the present work, the role of dietary habits’ assessment was evaluated as an important
factor for accurately estimating 10- year incidence of CVD, in a population-based sample of
men and women. It was revealed that the incorporation of the quality of dietary habits (using
a diet index, the MedDietScore), in models that were contained factors associated with the
CVD, i.e., the HellenicSCORE (a marker of CVD risk based on age, gender, smoking
habits, total serum cholesterol and systolic blood pressure levels), as well as inflammatory
markers levels and presence of diabetes, increased the accuracy in prediction of future CVD
events, by almost 50%. The later suggests that dietary assessment should be independently
taken into account when estimating CVD risk status at individual or population-based

setting.
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The statistical prediction of CVD risk has received much interest in recent years.
Several prediction models have been developed and based on these models risk charts have
been incorporated into guidelines for the prevention of CVD [32]. Undoubtedly, risk
prediction offers great opportunities for research and for significant improvement in the
efficiency of health care systems [8, 15, 33]. Although the set of risk factors associated with
CVD is, more or less, known and consistent between studies, several investigators advocate
that the effort of risk prediction has so far not been very successfull [5, 34,35]. The
inaccuracies of the forecasts were mainly attributed to the lack of important information that
should be incorporated in these models, like dietary habits and other lifestyle factors. In this
work, the Mediterranean Diet Score and the groups of adherence to Mediterranean diet were
strongly associated with better calibration of the predictions and higher discriminative ability
when included in the model containing the traditional CVD risk factors (all Harrel's C's
values were significant). The finding that dietary habits are associated with the development
of CVD is not surprising, since it has been underlined in many studies, years ago. It is
well appreciated that unhealthy dietary habits constitute a major health determinant
that is associated with several CVD risk factors, and consequently the development of the
disease. Based on the INTERHEART Study, lack of fruit and vegetable consumption and
increased alcohol drinking, were responsible for about the 20% of the development of
myocardial infarction among 52 countries around the world. Moreover, some investigators
have already underlined the predictive ability of the Mediterranean diet on CVD events [36-
38]. However, to the best of our knowledge, none of the commonly used risk predictive
scores have included dietary assessment in predicting future CVD events. In previous work
of the same research team, it has been highlighted that the inclusion of dietary assessment
in a CVD risk estimation model with the traditional risk factors, explained 5.5% of the
misclassification bias [39]. The second research study that recently evaluated the inclusion
of specific food groups in CVD risk prediction models, reported a significant increase in
correct classification rate and better explanatory ability of the incremental model [40]. At
this point it should be mentioned that the decision to evaluate overall dietary habits through
an o-posteriori defined Mediterranean dietary pattern score, instead of other analytical
techniques (like multivariate analysis), in this work, was chosen because this procedure is
more accessible to clinicians in daily practice than generic factor scores.

Dietary assessment could be easily incorporated into CVD risk prediction models used

for primary prevention, as dietary indexes are quite applicable tools, since they are not

145



AIAAKTOPIKH AIATPIBH, Ekapn FlewpyoucomnouAou

time-consuming and they can provide accurate information about individuals’ dietary data
[41]. Specifically, the MedDietScore used here consists of only 11 short questions
regarding food frequency consumption of common food groups [16], which needs only few
minutes to complete (an electronic version is also freely available that can be easily
applied to everyday practice and simplify the subjects’ dietary evaluation [42]). Moreover,
taking into account that the use of dietary indexes in epidemiology research has been
widely accepted despite its drawbacks [43] and that their incorporation into CVD risk
prediction scores could lead to better identification of people at risk for CVD, as it was
revealed here, the field is promising for research and potential application in everyday
prevention setting.

Furthermore, other baseline factors associated with bias in estimating CVD events were
presence of diabetes mellitus and inflammatory process, in terms of C-reactive protein and
Interleukin-6. The aggravating role of diabetes mellitus regarding CVD has been extensively
discussed in literature [3], as well as the role of inflammation in the promotion of
atherosclerosis [44]. The ATTICA study was one of the first that reported the inverse effect
of adherence to Mediterranean diet on inflammatory process. Specifically, participants who
were in the highest tertile of the diet score had, on average, 20% lower CRP levels, as
compared with those in the lowest tertile, after adjustments for potential confounders [45]. In
the present work, the aforementioned observation was extended by the evidence of
independent association of both factors with the 10-year CVD risk, when included both in
the same model. Moreover, in the present work, the best fitting model was the one
including the HellenicSCORE, the presence of Diabetes mellitus, the levels of C-reactive
protein and the MedDietScore, suggesting an important role of dietary habits in the field of
CVD risk prediction.

From a methodological point-of-view it is recognized that there are two elements that
describe the reliability of risk prediction models, calibration and discrimination. According to
what has been discussed above, presence of bias in CVD risk prediction may be considered
as a fact in cardiovascular epidemiology. For example, regarding the performance of
Framingham risk functions on European populations, it has also been observed that the score
sheets overestimate CVD risk in southern European populations [46]. In Northern European
populations, previous studies suggested that the Framingham sheets predict with accuracy
the number of observed CVD events [47]; however, recently validation studies have shown

that Framingham risk sheets overestimate the individual risk of CVD in a representative
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British population and in a Denmark population [48]. It is of interest that these inaccuracies
in prediction were not attributed to the differences in the incidence of the various
manifestations of CVD (i.e. fatal, hard and mild), while homogeneity analysis showed that
these discrepancies in estimating true risk were not due to the differences observed in the
classical CVD risk factors levels. Thus, there is a need for proposing additional factors that
might reduce bias in CVD risk prediction models. In the present work, it was revealed with
all possible means and suggested methodological approaches that dietary assessment seems
to play an important role in increasing accuracy and reducing bias of the model's predictions.

Strength and Limitations

Strength of the present work is that middle-aged population was studied for
developing CVD, which is very important when addressing patho-biological research
hypotheses concerning CVD prevention. Although, the assessment of various clinical risk
factors performed once, and may be prone to measurement error. However, applied
methodology was similar to those of other prospective epidemiological studies in Europe
and the US, and therefore the results are comparable. This work aims to examine whether
the addition of costless variables influences the accuracy of the estimation risk models. The
sample used for the validation procedure (i.e., the ATTICA study’s database) may not be
representative of the whole Greek population, but it should be underlined that roughly the
half of the population lives in the surveyed area. Moreover, it has to be mentioned that
there is lack of prospective studies that have performed a 10-year follow-up in order to
validate the CVD risk estimation models for the entire Greek population. The
measurement of dietary intake was based on memory and self-reports, both of which are
characterized by measurement error; however, the field investigators (mainly dieticians)
made an effort to eliminate this bias through their detailed interviews. Moreover, the
MedDietScore has been calculated through two nutritional evaluations, one short and one
long interview (with 3 days difference), using the ATTICA’s study sample.

Conclusion

Studying a large, population-based sample of men and women it was found that bias in
estimation of CVD events is high. In particular, although, a widely accepted tool was used
to predict future cardiac events (i.e., the SCORE), roughly one out of ten participants were
misclassified. Based on several analyses, it was revealed that inclusion of easily measured

characteristics, like the dietary habits of the participants, in the risk models, increased the
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accuracy and reduced misclassification bias of CVD prediction. However, it should be
underlined that the results of the specific MedDietScore and the HellenicSCORE may not
generalize to other countries. Nevertheless, since adaptation of the SCORE project at
national level can be made using only prevalence data from nation-wide cohorts and
incidence from WHO registries, the addition of dietary assessment in these risk prediction
equations may help clinicians and public health policy makers to better predict, and

consequently, prevent the potential CVD candidate.
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4.5 Xvykpion otoatioTik@®v uefodoloyidy TV  HOVTELWV  EKTIUNGNHS
KapolayyeloKon Kivovvoo

Xmv tehevtoio TapAypapo TOV ATOTEAEGUATOV TAPOLGLALETOL 1| OLEPEVLVT|OT TOV
Bacwov Xxkomov ¢ mapovsag dTpPng. Metd amd TNV avAALGN TOL KOPILYYELKOV
KIVOUVOL KOl TNV OmoTiumomn tov poAov NG SoTpoens otV okpipn eKTiunomn tov oTig
TPONYOVUEVES €VOTNTEG, TPioL TOALTOPAYOVTIKA HOVTEAD emPi®ONG , TMUUTOPAUETPIKA
povtédo avoloyikdv kwvdoveov CoX, moapouetpikd poviélo pe katavoun Weibull ko
TOPOUETPIKO HOVTEAO HE €KOETIKN KoTavoun, ypnowwomombnkav ywoo vo exktiundei o
Kapduyyelokodg  kivovvog. Ta  yopoktnpotik@ mov ovoyetiomkav pe  avénuévo
Kapdayyelakd kivouvo ntov 1 nukio (XK v 1 ypovo =1.05 (95%AE: 1.04-1.07) ywo t0
povtélo Cox, 1.06 (1.05-1.07) yia to povtélo Weibull kou 1.05 (1.04-1.06) yio o exBetikd
Hovtélo), o appev evro (EK appev vs. OfAv =1.56 (1.21-2.01) yia to poviéro Cox, 1.57
(1.22-2.01) ywo to povtédo Weibull ko 1.50 (1.17-1.93) yia 0 ekbetikd poviéro), Agiktng
Mégag Zhpatog (ZK avé 1 kg/m?=1.02 (1.00-1.05) yio to povréro Cox, 1.02 (0.99-1.05)
vy to poviého Weibull ot 1.03 (1.00-1.06) vy to exBetikd povtéro),
vrepyoAnoteporapio (K var vs. oyt = 1.43 (1.13-1.80) ywo o povtédo Cox, 1.45 (1.15-
1.84) yw to povtédo Weibull ko 1.40 (1.11-1.77) yo 0 exBeTikd povtédo) kat o dtapntng
(2K vo vs. oyt =1.73 (1.13-1.80) vy 0 povtédo Cox, 1.73 (1.29-2.31) yio 0 povtédo
Weibull kot 1.66 (1.24-2.22) yio. 0 £k0eT1KO HOVTELO).

Ta 600 mopopetpikd poviédo (Weibull ko ekBetikd) ovykpibnkav décov apopd otnv
TPOGOPLOYT TOVG ota dedopéva. To poviédo mov vrobétel Ty katavoun Weibull distribution
elye KOADTEPN TPOGUPLOYN OTA TPOYUATIKE OEOOUEVO GE OYEOM HE TO €KOETIKO HOVTEAO
(BIC= 1386.488 vs. BIC=1729.724 avtictoya, p tov Harrell’s C<0.001). Emumiéov, 10
povtélo Weibull cuykpibnke ypoagikd pe to numapapetpikd poviédo CoX pe n xpnon tov
Cox-Snell xatoloimmv Kot eiye KOAVTEPT TPOGAPUOYT OO TO NUITOPUUETPIKO LOVTELO.

I) Humopopetpkd povtého Cox proportional
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1) Mopopetpkd poviéro pe katovoun Weibull

2
Cox-Snell residual

Nelson-Aalen cumulative hazard — Cox-Snell residual

I'paenpo 17. Cox-Snell katdrowma tov tpradv poviédmv enPioong (Weibull katavouncg,
ekOeTIKN G KaTavoung kot numoapapeTpikd Cox).

Onwc mopatnpeitol 610 TOPATAVE YPAPNUO, TO HOVTEAO TTOL VTOOETEL TNV KATOVOUN
Weibull eivor ovtd mov ta katdAowmd tov mpooeyyilovv mEPIGGOTEPO GTN dSYDVIO,
EMOUEVMG, £YEL TNV KAAVTEPN Tpocappoyn ota dedopéva. Ta dAia 600 povtéda o dEpepav
HETOED TOVG, EVA €OV YEPOTEPT TPOGAPUOYT| GTO OEOOUEVA OO TO LOVTEAO LE TNV LTOOEGN

¢ Weibull katavounc.
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IN PREDICTING CARDIOVASCULAR DISEASE EVENTS, AS COMPARED WITH
COX AND EXPONENTIAL MODELS.®
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2 First Cardiology Clinic, School of Medicine, University of Athens, Greece

ABSTRACT

Background: in modern epidemiology, in order to assess individual risk of a disease, semi-
parametric proportional hazards Cox models are the most frequently used, while fewer studies
have used parametric models. Aim: the aim of the present work was to compare the semi-
parametric and parametric statistical methods regarding their goodness of fit. Methods: to test
the research hypothesis, characteristics of the 3042 participants of the ATTICA
epidemiological study, were used; 2583 of them were found in the 10-year follow-up (2011-
2012) and 317 (15.7%) developed a cardiovascular disease event. Three multivariable models,
adjusted for the same set of risk factors were compared regarding their performance, using the
Bayesian Information Criterion (BIC). All models were adjusted for: age, sex, Body Mass
Index, physical activity level, smoking, hypertension, diabetes mellitus, hypercholesterolemia
and adherence to the Mediterranean diet (assessed with MedDietScore). Results: the semi-
parametric Cox proportional hazard model had the worst performance as compared with the
parametric survival models under the Weibull distribution. Between the two other parametric
models, the Weibull model had the best performance (BIC =1386.488) as compared with the
model with the exponential distribution (BIC =1729.724) (p for Harell’s C <0.001).
Conclusion: it appears that parametric models in relation to semi-parametric Cox
proportional hazard models have better performance, while parametric model with Weibull

distribution had the best performance among the parametric models.

> Anpooievtnke oto Journal of Statistics and Applied Probabilities (epub ahead of print).
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INTRODUCTION

The latest guidelines for cardiovascular diseases (CVD) prevention, strongly suggested
the estimation of individual 10-year CVD risk for all adult subjects, independently of their
health profile, in order to better treat the disease. CVD risk estimation scores have not only
widely applied to everyday clinical practice, but suggests an important component of
evidence-based medicine [1]. The CVD risk estimation scores provide an individual CVD risk
estimation for a specific future time period —usually decade as regards to CVD-, using easily
assessed parameters such as, gender, age, smoking status, history of diabetes mellitus,
hypertension, hypercholesterolemia [2]. The accuracy of these scores has raised several
discussions, underlying a challenge for modern CVVD epidemiology, i.e., the optimization of
CVD risk estimation scores, in order to better identify subjects at high CVD risk, without
simultaneously treating more healthy people [3]. In the existing CVD risk prediction models
various statistical techniques have been used, mainly due to the methodological differences of
the existing studies. E.g. some models have used risk factors’ scores and give information
only regarding the absolute individual risk, whereas other scores provide estimation of
relevant CVD risk scores, as compared with subjects without known CVD risk factors. The
statistical approaches vary between CVD risk estimation models, which use parametric
models (i.e., Weibull) that requires the evaluation of baseline hazard, in contrast with semi-
parametric Cox proportional hazards models, which do not require the assessment of baseline
hazard [4, 5].

The increasing use of CVD risk estimation scores in everyday clinical practice, lead to an
emerging need of upgraded estimation scores that would correctly classify subjects at high
CVD risk [6]. Thus, the aim of the present study was to evaluate which of the existing
statistical methodologies for survival data (Cox proportional hazard models, exponential

distribution or Weibull distribution) performs better to the CVD risk estimation.

METHODS
Statistical Methodology

The semi-parametric proportional hazards Cox model [7] suggests that the hazards ratio
remains constant over time, but it is assumed that the hazard rate is not affected by time (1:

hi=hazard rate):
log h (t) =log hy (t) + B % +...+ BeXie (1)
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The Cox proportional hazards model does not estimate the baseline hazard. Contrarily, the
exponential distribution with A parameter, assumes that the hazards ratio remains constant
over time, but, the estimation of baseline hazard is possible through the distribution
parameters, given from 2, where p=log(d) [8].

log h (t) = 1+ BiX; +-..+ BX (2)

As regards the Weibull distribution (with A and k parameters), the proportionality of
hazard is assumed, but the hazards ratio can be estimated by 3, and depend on time in various
ways [9]:

log h(t) = u+alogt+ B x, +...+ BX (3)
Estimations are performed using the Maximum Likelihood methodology.
Sampling procedure at baseline examination

The working sample used to test the research hypothesis was the ATTICA study. In brief,
the study was carried out in the greater metropolitan Athens area (including 78% urban and
22% rural regions) during 2001-2002. Of the 4056 invited individuals, 3042 agreed to
participate (75% participation rate); 1514 of the participants were men (18-87 years) and 1528
were women (18-89 years). Exclusion of CVD at baseline examination was performed
through a detailed clinical evaluation by the physicians of the study that followed standard
criteria. The examination was performed in the individuals’ homes or workplaces places.

The baseline evaluation of the ATTICA study included information about: socio-
demographic characteristics, history of hypertension, hypercholesterolemia and diabetes,
family history of CVD, dietary and other lifestyle habits (i.e., smoking status and physical
activity). The recorded variables were gender, age, Body Mass Index (BMI) (using the
measured weight and height and the formulae for BMI proposed by Lambert Adolphe Jacques
Quetelet (1796-1874), i.e., body weight (in kilograms/ height (in meters)?), the physical
activity status was assessed using the Greek validated version of the International Physical
Activity Questionnaire (IPAQ); participants were classified as physically active or sedentary
[10]. Arterial blood pressure was measured at the end of the baseline physical examination
with subject in sitting position, and at least 30 minutes at rest. Participants whose average
blood pressure levels were greater or equal to 140 / 90 mmHg or were under antihypertensive
medication were classified as having hypertension. Hypercholesterolemia was defined as total
cholesterol levels greater than 200 mg/dl or the use of lipids lowering agents. Blood glucose
levels (in mg/dL) were measured with a Beckman Glucose Analyzer (Beckman Instruments,
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Fullerton, CA, USA). Diabetes mellitus (type 2) was defined according to the American
Diabetes Association diagnostic criteria (i.e., blood glucose levels greater than 125 mg/dL
classified participants as having diabetes). 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. The MedDietScore was used
to evaluate adherence to the Mediterranean diet. More specifically, MedDietScore is an index
with 11 questions regarding consumption frequency of the main foods of the Mediterranean
diet pyramid. In particular, based on the suggested intake, monotonic functions (with the
exception of alcohol intake) were used in order to score the frequency consumption of these
foods. In particular, individual ratings (from 0 to 5 or the reverse) were assigned in each of the
11 food groups according to their position in the Mediterranean diet pyramid. Thus, the score
ranges from O to 55; higher values of this diet score indicate greater adherence to the
Mediterranean diet [11].
Further details about the working sample used here may be found elsewhere [12].

Follow-up examination (2011-2012)

During 2011-12, the ATTICA Study’s investigators performed the 10-year follow-up (mean
follow-up time 8.41 y). Of the n=3042 initially enrolled participants, n=2583 were found
during the follow-up (85% participation rate). Of the individuals that were lost to follow-up
(i.e., n=459), n=224 were not found because of missing or wrong addresses and telephone
numbers that they have provided at baseline examination and n=235 because they denied
being re-examined. No differences were reported regarding the distribution of sex (men 50%
vs. 49%, p=0.613), obesity (19% vs. 16%, p=0.208), as well as anxiety (p=0.083) and
depression levels (p=0.173) between the participants that were found to follow-up and the
participants that were lost to follow-up. All cases with missing information were excluded
from the analyses. Thus, for the present work, complete data from n=2009 participants with
CVD evaluation at follow-up were used. In order to participate in the follow-up all
participants were initially appointed through telephone calls. Afterwards, the investigators
approached the participants and performed a detailed evaluation of their medical records.
Among others, information about participants'’: (a) vital status (death from any cause or due to
CVD), (b) development of CHD (i.e., myocardial infarction, angina pectoris, other identified
forms of ischemia -WHO-ICD coding 410-414.9, 427.2, 427.6-, heart failure of different
types, and chronic arrhythmias -WHO-ICD coding 400.0-404.9, 427.0 -427.5, 427.9-), and (c)
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development of stroke (WHO-ICD coding 430-438), was assessed and considered as the
outcome in this work.
Statistical analysis

Continuous variables were presented as mean valueststandard deviation and categorical
variables are presented as frequencies. Associations between categorical variables were tested
using the chi-square test. The continuous variables were tested for normality through P-P
plots. Comparisons between mean values of normally distributed variables between those who
developed an event and the rest of the participants were performed using Student’s t-test, after
controlling for equality of variances using the Levene’s test. The time to CVD event was
recorded on annual basis. Log-rank test was also applied to evaluate differences between
groups of participants as regards CVD incidence. The hazard ratios (HR) of developing a
CVD event during the 10-year period, according to the participants’ baseline characteristics
were estimated using Cox proportional hazards models, exponential survival models and
Weibull survival models. Moreover, known confounders (i.e., age, adherence to
Mediterranean diet (MedDietScore), physical activity status, smoking, history of
hypertension, diabetes and hypercholesterolemia) were also included in the model. For testing
the assumption of proportional hazards, graphical control was applies for the proportionality
of hazards between the classes of the categorical variables (gender, hypertension,
hypercholesterolemia and diabetes. For all models the Bayesian information criterion (BIC)
was calculates [13]:

BIC=-2*InL+k*In(n) (4)
(L the likelihood of the models, k the degrees of freedom and n the study sample), which
suggests a standard criterion for the good performance of the model to the observed data. As
the BIC decreases, the model performs better to observed data. For the comparison among
parametric and semi-parametric (Cox) models, the graphical control of Cox & Snell residuals
in relation to cumulative hazard was applied [14] Specifically, the Cox & Snell residuals of
each model were calculated through 5:

resi = exp(Bxi)Ho(ti) (5)

Then, they were presented graphically with Nelson & Aalen cumulative hazard [15]. The
closest the residual to the diagonal line of 45° that starts form (0,0), the best performs the
model to the observed events. The Harrell’s C estimator was used in order to compare the
discriminant ability of the parametric models [16]. The aforementioned estimator is a rank

parameters’ estimator, in the family of Kendall-t coefficient. For binary data (Xi, Yi) and
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data sampling {(Xi, Yi), (Xj , Y))} from the relevant sampling population, there are two
possible outcomes: concordant and discordant pairs. A couple of observed data is concordant
when higher X values is associated with higher Y values, but discordant when higher X values
are associated with lower Y values. Given the above, the Somers’ D(X | Y ) estimator is the
difference between conditional probabilities and Harrell’s C(X | Y ) estimator is {D(X | Y
)+1}/2. In the specific analysis, X, Y represent the estimated and the observed CVD risk,
respectively. The 95% confidence intervals (CI) for the difference between Harrell’s C
estimators were used instead of the 95% Cls of the estimators, due to the fact that the latter
might become skewed in case of strongly positive associations [16].

The statistical significance level was defined at a=0.05. The Harrell’s C estimations for all
multivariable survival models were performed using STATA 11.0 software (StataCorp
College Station, Texas 77845 USA). All other statistical analyses were performed using SPSS
18.0 software (SPSS Inc., Chicago, Il, USA).

RESULTS
10-year cardiovascular disease incidence

The fatal or non-fatal, 10-year CVD incidence rate was n=317 (15.7%); of them, n=198
(19.7%) cases were men and n=119 (11.7%) cases were women. Of the n=317 CVD events,
46 were fatal (n=34 men), and, thus, the overall 10-year fatal CVD rate was 1.8% (3.4% for
men and 1.2% for women). Based on the observed person-years, the annual incidence of CVD
was 182 new cases per 10,000 men and 110 new cases per 10,000 women participants. The
CVD mortality rate among men was almost 3 times greater than the same rate among women
(3.34% vs. 1.2% respectively). As regards the non-fatal CVD events, men had an almost 2-
fold greater 10-year incidence than women (16.19% vs. 9.83% respectively).

Characteristics of the participants by CVD status at 10-year are presented in Table 1. As it
can be seen, the group of participants who developed CVD consisted by older, men, with
increased blood lipids, systolic/diastolic blood pressure, glucose and C-reactive protein levels,
as well as with lower adherence to the Mediterranean diet (i.e., lower diet score) and increased

body mass index (all p-values < 0.001).
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Table 1. Characteristics of the ATTICA study’s participants (n=2009) according to the
10-year fatal or non-fatal incidence of CVD.

Status at 10-year follow — up

Baseline  CVD event free CVD p
(n=1702) events
(n=317)
Age, yrs 45+14 43+13 58+13 <0.001
Male gender, % 50% 48% 63% <0.001
Smoking at baseline or before, % 43% 55% 57% 0.462
Physical activity, % 41% 41% 41% 0.999
MedDietScore (0-55) 2617 26+6 2317 <0.001
Hypertension, % 30% 28% 51% <0.001
Hypercholesterolemia, % 39% 40% 57% <0.001
Diabetes, % 7% 5% 22% <0.001
Body mass index, kg/m? 2615 2615 2815 <0.001

p-values derived using the chi-square test or t-test for the categorical and continuous

variables, respectively.

The three multi-adjusted survival models (i.e., semi-parametric Cox proportional hazards
model, parametric Weibull model and parametric exponential model) for 10-year CVD risk
are presented in Table 2. Specifically, the characteristics that were positively associated with
higher risk of developing CVD within a decade were increasing age (Hazard Ratio (HR) for 1
year =1.05 (95%CI 1.04-1.07) for Cox model, 1.06 (1.05-1.07) for Weibull model and 1.05
(1.04-1.06) for exponential model), the male gender (HR male vs. female=1.56 (1.21-2.01) for
Cox model, 1.57 (1.22-2.01) for Weibull model and 1.50 (1.17-1.93) for exponential model),
Body Mass Index (HR for 1 kg/m?=1.02 (1.00-1.05), 1.02 (0.99-1.05) for Weibull model and
1.03 (1.00-1.06) for exponential model), hypercholesterolemia (HR for history vs. no
history= 1.43 (1.13-1.80) for Cox model, 1.45 (1.15-1.84) for Weibull model and1.40 (1.11-
1.77) for exponential model) and diabetes (HR for history vs. no history=1.73 (1.13-1.80) for
Cox model, 1.73 (1.29-2.31) for Weibull model and 1.66 (1.24-2.22) for exponential model).
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Table 2. Hazard ratios (95% Confidence Intervals) for multivariable parametric and semi-
parametric survival models for development of cardiovascular disease, among the subjects of the
ATTICA study (n=2009).

Variable Cox Weibull Exponential

Age (per 1 year) 1.05 (1.04-1.07) 1.06 (1.05-1.07) 1.05 (1.04-1.06)
Gender (male vs. female) 1.56 (1.21-2.01) 157 (1.22-2.01) 1.50(1.17-1.93)
Body Mass Index (per 1 kg/m?) 1.02 (1.00-1.05) 1.02 (0.99-1.05) 1.03 (1.00-1.06)
Physical activity (yes vs. no) 1.01 (0.80-1.29) 1.01 (0.79-1.28) 1.02 (0.80-1.29)
Smoking (yes vs. no) 1.22 (0.95-1.56) 1.22 (0.95-1.56) 1.22 (0.95-1.56)
Hypertension (yes vs. no) 1.21 (0.95-1.53) 1.21(0.96-1.54) 1.22 (0.96-1.55)
Hypercholesterolemia (yes vs. no) 1.43 (1.13-1.80) 1.45(1.15-1.84) 1.40(1.11-1.77)
Diabetes (yes vs. no) 1.73 (1.13-1.80) 1.73 (1.29-2.31) 1.66 (1.24-2.22)
MedDietScore (per 1/55 unit) 0.99 (0.97-1.01) 0.99 (0.97-1.01) 0.99 (0.97-1.01)

The two parametric models (i.e., Weibull and exponential) were further compared as
regards to their performance to the observed CVD events. The model assuming the Weibull
distribution had better performance than the model assuming exponential distribution (BIC=
1386.488 vs. BIC=1729.724 respectively, p for Harell’s C<0.001). Moreover, the best
parametric model (i.e., Weibull) was compared graphically with Cox proportional hazards
model, using Cox-Snell residuals. The multivariable model assuming the Weibull distribution
had better performance than the semi-parametric Cox model (Graph 1).

Graph 1. Cox & Snell residuals for the 10-year incidence of CVD

I) Semi-parametric multivariable Cox proportional hazards model
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DISCUSSION

The present work aimed to compare the model performance of three different statistical
methodologies that have been proposed for use in CVD risk prediction models and scores and
to provide further insights in accurately predicting the risk for chronic diseases. According to
the presented results, the parametric model under the assumption of the Weibull distribution
had better performance to the observed CVD events than the semi-parametric Cox
proportional hazards model and the parametric survival model assuming the Exponential
distribution. To our knowledge, this is the first attempt in literature to compare parametric and
semi-parametric survival models as regards to their performance to CVD events.

The aforementioned finding could be mainly attributed to the fact that Weibull parametric
survival model has a crucial difference when compared with the other two survival models.
Taking into account that increasing age consist a major CVD risk factor the assumption of the
Weibull distribution, which empowers the aggravating effect of age on CVD risk, seems to
have a better theoretical performance on CVD patho-biology. Specifically, the Weibull
distribution assumes that times affect the risk for the outcome with a non-linear way. This
finding bears physio-biological explanation for CVD risk, as increasing age was one the first

established aggravating factors for the development of CVD.
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Relevant attempts have been performed by Cox et al. that compared the (Cox regression
and generalized gamma survival models in two groups of patients (1504 males and 461
females) after their clinical diagnosis of AIDS. It was proved that generalized gamma model
was better than Cox model because the assumption of proportional hazards was not fulfilled
[17]. Moreover, Ravangard et al., compared the performance of parametric and semi-
parametric models on the length of stay in hospital for subjects who recovered. The
researchers concluded that as regards length of stay in hospital, the assumption of
proportionality of hazards was not fulfilled and thus, proposed other parametric approaches
[18].

The parametric and non-parametric approaches in survival analysis have important
differences and their performances in observed data have raised researchers’ interest lately
[19]. The use of parametric models allows the projection of estimations in time-periods
greater than the study’s follow-up period, which could be an important tool in predicting
future risk for everyday clinical practice. Another important advantage in using parametric
survival models is that the baseline hazard can be estimated, whereas this is not possible by
Cox models. Thus, the subjects could receive information about their actual CVD risk, not the
relative CVD risk [20]. This information could be even more initiating for subjects at high
risk in order to adopt a healthier lifestyle or comply to the proposed therapy.

The present study has several strengths since it is the first prospective study based on a
quite representative sample of the general population, and with a long (i.e., 10-year) follow-up
period. Moreover, a wide variety of factors were used i.e., socio-demographic, lifestyle,
clinical and biological. However, there are some limitations, too. The baseline evaluation was
performed once, and may be prone to measurement error. Thus, the prevalence of various
clinical risk factors or the levels of biological factors may have been overestimated. In
addition the use of time-to-event in discrete values may also have limited the performance of
the estimated models.

Conclusion

The use of parametric Weibull survival models seems to be a better approach than using
semi-parametric Cox proportional hazards models in predicting future CVD events. Although,
more research works are needed to confirm or refute this finding, as well as bootstrapping
methods for reducing bias, the aforementioned observation may provide a useful mean for
better identifying the potential CVD candidate in various risk models and in various

populations.
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5. XYZHTHXH

KOTOg NG Tapovoag StpPng NTav va cuyKplBovy ¢ mpog TV akpifela Toug,

vapyovoeg  pebodoroyieg  mibavobewpntikng  extipmong  tov  10-g100g

KOPOYYEWKOD KIvduvov 7ov €yovv ypnowonombel oe yvootd poviéda. H
avaAvon TV oTolyElmV €015 OTL 1) XPNON TOPAUETPIKMOV HOVIEA®V BEATIOVEL TV TPOPAEYT),
EVOVTL TOV NU-TOPAUETPIKOV TOV YPpNoLomolovvtal cviBms. ITio cuykekpiéva, 10 Hovtéro
nmov vrnobéter v Weibull katavour eiye kaAdtepn mpooapuoyn oto mapotnpndévia
dedopéva amd 10 LovTEAO mov VEdeTe TNV ekBeTIKN KaTavour. XTOY0g TS dTpng NToV Kot
N amotipunon ™ 10-€100¢ eninT®ong KapIyYEWKNG VOGOV GTOV EAMANVIKO TANBLGHO. U6 ek
to0ToVv a&loroyndnke 1 10-e1g enimton TG VOCOL GE £€val OVTITPOCOTELTIKO Oelyla TOV
0oTIKOD €AANVIKOD TANOLGHOV. ATd TO oUVOAO TV atopwv nAkiog 18-85, to 15.7%
ekONlwoe Bavammeopo 1N un-Bavotmeopo. Me Bdaon avtd to amoteAéopata, 1 €TMOLN
eninmtwon g vooov Ntav 182 véa meprotatikd avd 10,000 dvopeg kar 110 véa mepiototiKd
avéd 10,000 yvvaikes. Emumiéov, oxomdc tng peAétn g Ntov kot 1 agloddynorn g
€YKVpOTNTOG TOL EAANVIKOD HovTEAOL ekTipnong tov 10-g100g Kapdioyyeloakod KivoHvou
(HellenicSCORE) mov mpoékvye énerta and avaymyn tov gvpmmaikod poviédov (SCORE)
Yot TOV EAAOOIKO YMPO, KaBMG Kot va peretnBel | exidpaon g TpocHNKNE TOV SUTPOPIKMOV
ocuvnBeldV (Kol cuykekpléva 1 TPocKOAAN ot ot Mecoyelakn d10Tpoen) otV TPOPAERTIKN
KOVOTNTO TOV HOVTEAOL eKTIUMONG Yo To 10-£T1 KivOuvo gUEAVIONG KApSLoyYELOKNG VOGOU.
Me Baon tig avaivoelg mov mpayuatorombnkav, to HellenicSCORE anotelei éva. 1dwitepa
a&omoto, éykvpo gpyareio mbBovobewpntikng mpOPAEYNG EKONAMONG TNG KAPOLOYYELOKNG
oTovV eAMVIKO TANBvoud, evd M STPoPK] aEOAOYNON TPOCHETEL OMNUOVTIKA OTNV
EYKVPOTNTO TOL OKOpP, OVAYOVTAG TO G€ €va TOAVTIHO gpyaAeio Yy Tov KAWIKO oty
kaBnuepivn Tov mpdén. Télog, OGOV aPopd TOLG TAPAYOVTES KIVOHVOL TOV KOTAYPAPNKAY, TO
aTOKO 1oToptKd daPntn ovoyetiotnke pe 69% avénuévo kivovvo eKONAm®ONS TG VOGOoUL,
ave€apmta ond mbavodg cvyyvotéc. Amd To YopokploTikd tov Tpdmov Lw1g, TO
LOPOOTIKO €MINMESO AMOTELEL TPOGTATEVTIKO TOPAYOVTO, TPOTEIVOVTOG £TGL £VO VTTOGVLVOAO
Tov TANOLVGHOV (aVTO pE TO YOUNAOTEPO HOPP®TIKO emimedo) ot1o omoio Oa émpeme va
OTOYEVCOVV TEPICCOTEPO Ol GTPUTNYIKES TNG ONUOciag vyeiac. Ocov apopd otn Mecoyelakn
STpoPtn, 0 aVENUEVOS PBaBUOC TPOGKOAANGNG GE QUTN MNTOV OMUOVTIKOS TPOGTATEVTIKOG
Tapdyovtag, aveSapmnto amd TOL KAOCGGIKOVG ToPAyovteg Kopdloyyeloukol Kivovuvov. To

EVIVITOGLOKO €VPNUOL TOV TapatnpOnke Ntav mwg av kot 1 EAAGda sivor 10 Aikvo tng
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Meooyelokng dltpoens, 0 PabUog TPoGKOAANONG 6TO TPATLTO ALTO NTUV UETPLOG KO Y10, TOL

dvo oA (Lolg 45% npookdAinon ot Mecoyelokn Topapida).

5.1 Xrartiotikég uéfodor oty EKTIUNOY TOV KOPOLAYYEIOKOD KIVOUYOD

Onwg mpoavagépbnke, 6to mAaiclo g mapovcag datpiPng cuyKpidnKay oTaTIoTIKEG
péBodol mov €yovv KATA KOPOVG €poprocbel yio v ektipnon Tov Kwohvov ypoviwv
VOONUATOV, KOl €0IKOTEPA TOL KAPOIYYELONKOD. ZOUQ®OVO HE TO OTOTEAEGUATO, TO
TOPAPETPIKO  poviédo mov vmobéter katavoury Weibull mapovoioce tv  kakdtepn
TPOCAPLOYY| GTO TTapaTnpNOEvTa dedOUEVO GE GUYKPION WE TO TMOPUUETPIKO HOVIELO TOV
VIOBETEL TNV €KOETIKN KaTavoun Kot to numoapapetpikd poviéda Cox. To evpnua avtd Oa
umopovoe va anodobel oto yeyovog ot 1 kotovouny Weibull dwgéper and to dAha 600
HOVTEADL OMUOVTIKE ¢ 7Tpog TNV emidpacn mov vmobétel yioo 10 poOAO TOL YPOVOV.
2VuyKeKPEVa, 1 TAPOSOG TOV XPOVOL eV £xel oTabepn 1 YPOUKT ETOPACT GTOV Kivouvo,
aAAG vroBétel v Vmapén evog exBEéT. Av Anebet vwoyn 6Tt N avénon g nikiog (Kot
GUVETIMG TOV XPOVOL) omoTeLEL Eva oNUAVTIKO EMPAPLVTIKO TOPAYOVTA Y10 TNV EKONAMGCT] TNG
KapOlyyelokng vooov. Emopévmg, n ypnon TopaUeETpIK®OV HOVIEA®V TOL VToBETovV un-
YPOUUIKT oxéon He TO ¥pdvo, B pmopovoov vo odnynoovv ce PEATIOTN eKTiUnom Tov
Kapdlayyelokol Kivdhvov.

H yprion mopopeTpIKdY VITOJEIYUATOV £XEL KOL TO TAEOVEKTNUO TNG TPOPOANG TOV YPOVOL
o€ TEPLOOOVE LEYOADTEPES OO TN YPOVIKT TEPT0S0 dEEAYWDYNG TG EKAGTOTE LEAETNG, YEYOVOG
mov Bo pmopovoe vo elval YPNOYO E€PYOAEID OTNV EKTIUNON TOV UEAAOVTIKOD KIVOLVOL,
YEYOVOG OV GLYVO emyElpeital oty Tpan and moAlovg epevvntég (Panagiotakos et al.,
2009). ZInpovtikd TAEOVEKTNUO NG YPNONG MOPOUETPIKAOV VTOOEYUATOV &givol kot 1
duvVaTOTNTO EKTIUMONG TOV OOALTOL KIVOUVOL €KONA®ONG TG vOcov, oe avtifeon pe Ta
NUITOPOUETPIKA VITOdeiypata wov dev umopovv va ektipunoovy tov ardivto (Rausand et al.,
2004). H évvola Tov omdAvTou Kivdhvoy €ivor 101aiTepo YpNOIUN GTNV TPOANTTIKY 1OTPIKT,

po kor pmopet va amotelécel "HoyAO" KiynTomoinong TV atou®v TPoS Eva VYEWVOTEPO

Tpomo {mNg Kot 0pBOTEPN THPNON TNG POPUOKEVTIKNG YOG,

5.2 Eyxvporyra tov HellenicSCORE

Y10 mAaiclo TG moapovoag OwTpPng  e€etdobnke Kot M €YKLPOTNTA.  TOL
HellenicSCORE, pe ™ yxpnon tov dedopuévav tov 10-£100¢ emavedéyyov NG HEAETNG
ATTIKH. IIpoékvye o6t1 to HellenicSCORE eivar éva éyxvpo mibavobewpnrikd epyaireio
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avayvopong tov otopmv oe avEnuévo kivovvo toco Yoo Bovotngopo, 660 Kot Yoo un-
Bavanedpo kopotayyelokd cvufdav. Q¢ yvootdv, n ypnom Eykvpwv epyoreiov ektipnon
Kapdlayyelokoh KvdOvov mpoteivetal oTig kateLBuVTAPlEG 0dnyieg ¢ Pacikd oToryelo NG
TpwToYEVOLS TPOANYNG g vocov (Perk et al., 2012) ko Oswpeitar apketd kavo va
KWWITOTOMGEL TAL ATOHO oTNV VWBETON oAAaydV Tov TPOTOL {MNG, OTMS Yol TAPAOELY LA
omMV O pokpompdBeoun vBETNON COUATIKAG OpacTNPOTNTOS OAAY KOl TNV 7o
CLGTNUATIKN ANYT TG Guvtayoypapoduevnc aywyng (Graham et al., 2009).

INuoviikd  poAo oty aElOTIoTIH TOV  EKTIUNCEMV  TOV  HOVIEA®MV  EKTIUNOMG
KOPOyyEOKoy Kivovvov dtadpapatiCovy ot PETOPANTEG TOV YPNOUYLOTOOVVTIOL Y0, TNV
extipmon tov Kvovvov, akpPdg Ommg ot petafAntég mov anaptiCovv ta poviéha. To mpdTo
LOVTELO IOV TTPOTAONKE Kal ETVYE TAYKOGUIOG avayvdplong Kot xpnong ftav to Framingham
GKOpP Y10 TO GOVOAO T®V HavatneOpmV Kol Un- Kopdlyyelkav cuuBdvimv, mov teptlaupove
TIG petaPAntég @OA0, NAkio, YOANOTEPOAN, KATVIGUO, OBNTN KOl GUGTOAIKY| OPTNPLOKN
nieon, evd Ogv mepAduPove onUOVTIKOVG Tapdyovteg ywo. tov tpodmo (ong. Tig idieg
petafintég ovumepiédafe kot 1o Ppetavikd Q-RISK okop. Tig 1dieg petafintés pe e€aipeon
v mopovcia dwafntn nepihdpPave kot to Evponaiké SCORE, aAld meplopiotnke oTov
kivduvo exdnilmong Bavatnedpov ocvuPduotoc. AAAa okop He AlYOTEPN OVAYVAOPION
ovumeptEdofav o owkoyevelokd otopikd (ASSIGN score), yovidia, Broroyikovg deiktes (To
PROCAM okop mov ocvumepiélofe emimhéov o emineda TpryAvukeptdiov), oAl 1 oyéon
KOGTOVG Ko 0&lomIoTiog eKTIUnoemV dgv £0e1Eav alloonueim PeAtioon TovV eKTIUCEOV
OV VO OIKOOAOYEL TN ¥PNON TOVS GE OAD TOL AITOUO OVEEAPTNTMOC 1GTOPIKOV, OTTWG TPOTEIVEL )

Evponoaikn Kapdroroywn Etaipeia (Graham et al., 2009).

5.3 0 polog t™hs Mecoyelaxng o1aTpoPiis 6THY EKTIUNGH TOV KAPOLAYYEIOKOD
KIvOUvoU

H mpookdAinon ot Mecoyelokn STpoer] QAVNKE OTNV TOPovco UEAETN OTL
TPOGTATELE TO. ATOWO TTOVL TNV AKOAOVHOVGOV CLGTNUATIK(A, GE GXECT LE OVTOVG TTOL OEV TNV
akolovBovoav. H mpootatevtikny g 0pdon TOPEUEIVE CNUOVTIKY OKOUO, KOl UETA 0o
otabon v 6AOVg TOVG KAUGGIKOVG Topdyovies kapdioyyelokov kwvdvvov. H avdivon
SOUNUEVOV  OTOTIOTIKOV HOVTEA®V ovEDEEe OTL  Vmapyel o dupeon peiwon TOL
KOPOyYELOKOD Kvdvvov mov pmopel var amodobel otn Mecoyeiokn Alatpor, oAAG Kot

éUuECEG EMOPACELS, OV GYeTiCovTol pe TN HelmoT TG PAEYUOVIG, OAAA KoL T pVOUIoT] TG
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aptnplokng mieonc. H pedétn PREDIMED é6eige pe klvikn ook SlapKelog evog £Toug,
OTOXELOUEV] GE ATOHO HE LYNAO Koapdwoyyelokd Kivovvo, OtL M TPOSKOAANOT O©TN
Meocoyelokn Awtpoen avénce MV OVTOEEWDMOTIKY  KOVOTNTO Kot Tn  pn-evoopikn
OVTIOEEIOMTIKY] dpaoTnPLdTNTo, OTOV GLYKPIONKE e pio TUTIKY YOUNAY o€ AMmog dtaTpoe,
mpoteivoviag OTL LIdPYovV cvotaTikd ot Meooyewokr Awtpoen O6mwg Prrauivn C, A,
YEVIAPYLPOG, YAAKOG, K.0. OV EVIGYLOVV T GYETIKA Proynuikd povordtio. (Zamora-Ros et
al., 2013).

Ymv moapovoa owTpiPn, avadelybnke emiong OTL M TPOcOHNKN NG OTPOPIKNG
a&loloynong (uéom tov deiktn MedDietScore), o€ HOVTELO EKTIUNONG TOL KOPOLOYYELKOD
kwdvvov (HellenicSCORE) mov mepihopfavel nhikio, @OLo, KATVIGHO, ETiTESN YOANGTEPOANG
KOl GUGTOAIKY apTnplokn mieon, avénoe v akpifela g ektipnong oyxeddv katd 50%.
Agdopévou 0Tt vITdpyel aKOp HeYAAO TEPB®PLO PEATIGTOTOINGNG T®V HOVTEA®Y EKTIUNONG
TOV KvOHVoL, 1 TPoGHNKT avEEOO®V Kol EDKOAN LETPNCIUMV YOPOKTNPLOTIKOV AmOTEAEL Hia
onpavtiky mhovn TpocHnkn ota poviéha ektipnong. Emumdéov, o Babudc mposkdAinong ot
Meocoyeloaxn Awtpo@n cvoyetiotnke pe Peitimon tov mocootov opBng tagvounong oe
oyéon e to poviédo mov tephauPove to HellenicSCORE.

[Tapd t0 yeyovoc 6t 1 modTnTa TG Alatpor| £xEl GVOYETIGOEL e TOV KopdloyyELKO
kivouvo, og kovévo omd To HOVTEAQ EKTIUNOTG KOPSOyYEWKOL Kvovvoy dOgv  €xet
ocopumeptnedei n agloAdynomn g dtpoenc. Xe onpocievon tov 2009 and tov [Mavayiwtdko
KOl GLV., NTOV 1 TPOTN opdda mov eE€tace 10 POAO TNG TPOSHNKNG NG OTPOPIKNG
a&lordynong oto HellenicSCORE avagpépbnke tmg n tpocbnikn avth eEnynoe katd 5.5% to
opdipa dvotagvopnong (Panagiotakos et al, 2009). Mia axoun petayevéotepn dnuocicvon
mov g&étace TV TPOSHNKN OHAd®V TPOPIU®V o€ HOVTEAD EKTIUNONG KOPOLOyYELOKOD
KWvOOVOV, TOPATHPNOOV CGNUOVTIKY adEnorn o610 mocootd ophng taSivounong tov
atOpmV pe vYNAG Kopdiayyelokod kivovvo (Baik et al., 2013).

Me Bdon 1o mopamdve, T0 GEAAUN TOEVOUNGONG OTNV EKTIUNGCT TOL KOPILOYYELLKOV
KIvOOUVOL €lval avomO@eLKTo TPOPANUO TOV HOVTEA®V EKTIUNGONG TOV KOPL0yYELOKOD
Kwovvov. Eivor yvwotd emiong 61t 1 €papuoyn tov okop ektipmong kwvdbvov Framingham
&xel coPapd oAl ekTiunong tov Kwvovvov Otav epappoletor o dAhovg TANBLGHOVG
(Marrugat et al., 2003). Avtd ta cAApOTO OV UTOPOVV VO at0d0000V o€ SloPOPEG oTNV
enintmon ™G vooov 00Te 6€ dAPOPEG 6TO0 POAO TOV KAUGGIKOV TapaydvTmv Kivovvov,

omote mbavortata 1 andvinon PpickeTon 6Tov TpoOTO LOTNC.
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Kot dAAa dratpoeikd mpdtuma £yovv peretnbel oe oxéon pe Tov Kivouvo EUEAVIONG XPOVIDV
voonudtov. Extog amd ™ Mecoyelokn daTpo@r], GAAL SATPOPKE TPOTLTO. TOL £YOVLV
ovoyetiobel oe peréreg pe 10 €wg 60% peiwon otov kapduayyelokd kivovvo elvar m
“Yyiewy’, n ‘Lovery’, ko n dtota ‘DASH’. Xopaxtnpilovior OAeg omd 1t ovyvn
KOTOVAAWON QPOVTOV, ANYOVIKOV, YOPpLUDV, OCTPI®V, OAKNG GAECNG ONUNTPOKAOV, LE
TOVTOYPOVI] OPO) KATOVOA®MON YALK®MV, KOKKIVOL KPEATOG KOl TOPAydY®V Tov Kot trans
Mropav o&Ewv. H Mecoyetakn datpopr] OpmG eivat 1| TpdTn mov peAetnOnke, avadeiydnke
and KMviKég peréteg kot umopel va viofetnBeil apkeTd €0KOAM AmO TOV OMOLOVONTOTE

(Williams et al., 2013).

5.4 llgpropicuoi

H perém ATTIKH givon n mp®TN TPOOTTIKY UEAETT) TOV SEPEVVNGE TOVE TOPAYOVTES
Kapdlayyelokod Kivduvou pe peydin mepiodo mapakorovnong (10 étn) kot ypnoonoince
OElyHO OVTUTPOCOTEVTIKO TOV OGTIKOD €AANVIKOV TANBuopov. Onwmg kabe pedétn, €xst Kot
ONUOVTIKOVG TEPLOPIGHOVS OV TTPEMEL Vo avapepBovv. H allohAdynon tov yopaKTnploTikov
petpnnke dmas, emopévmg Bo Lmopovse va VIAPYEL CEAALN LETPNONG, OUMG VT &lval M
pefodoroyia Tov YPNCUOTOIEITOL OTIC OVTIOTOLYEG LEAETEG 0 TOYKOGIO emimedo. H peiémn
ocouneptélafe oto delypa dropa mov dwPlovcav oIV mEPLOYN TG ATTIKNG, EMOUEVMOG M
yevikevorn a@opd ¢ eni to mAeiotov Tov 0oTikd mTANOvoud. EmmAéov, n oyetikd younAn
EMMTOON TG VOGOL OamoTEAEL vl HEIOVEKTNHOL KOL TOVTOYPOVA TAEOVEKTNUO. TNG UEAETNG,
Kabdg amd ™ pio TAEVPE VTOEKTILATOL O POAOS TOV TAPAYOVTI®V KIvOOVOVL, amtd TNV GAAN,
elvar 1 TpdTN HEAETN OV SVVATOL VO, YEVIKEDGEL TOL EVPNUATE TG GTO GUVOAO TOVL EVIIAIKOL

TAnBvopo.

9.5 Xvunepacuara
And ™V Tapodoo TP TPOEKLYOV CLUTEPACUATO XPNOUE TOGO amd Amoyn
pebodoroyiag 660 kol amd Amoyn EQUPUOYNG TOV HOVTEA®MV EKTIUNGONG KOPOLOyYELKOD
KWWOOVOL. XVYKEKPIUEVO, 1 avAdEE OTL TO TOPOUETPIKO HOVTIEAD, OMMC OVTO UE TNV
katavour, Weibull, gaivetoar va extippovv kakdtepo Tov «ev dvvduer kapdomadn acOevi,
umopel va amotehécel Pdon yuwo EMOUEVOVS €PELVNTEG OTNV OKPPESTEPT EKTIUNGT TOL
KOPOAYYELOKOD KIVOHVOL KOl TV TopoyOVI®mV TTov Tov Kabopilovv.
To 6t1 n dwrpon oyetileTan pe Vv vyeia, kol 0 6Tl N TPOSKOAANOT 6T Mecoyslok|

JTPOPT HEUDVEL TOV Kapdlayyelokd kivouvo, elvatl yvwotd amd moAd ToAld. TV Tapovca
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SwtpPn avadeiydnke 0Tt 1 amotiunomn Kot cvvektipnon tov Pabpov TPookOAANoNG otV
Tapodoclokn EAANVIKY dtoTtpoen pmopel va cupuPdiet Kot oty akpiéctepn tpoPieyn tov
Kapdloyyelokolh Kivouvov, omoteAel katvotopia, Tov pmopel va viodetnBel otnv Kabnuepivi
mpdasln, €tol ®ote vo pewwbel 10 oedaipa dvotasvounong tov mANBvopod Kol va
TPOLYLLOTOTOLOVVTOL ATOTEAECUATIKOTEPES TOPEUPACELS o€ TANOLVGUIKS EimEDO.

H enintoon g kapduayyelakng vocov €xet avéndel onuavtikd v tedevtoio dekaetiol
OTOV €AMNVIKO TANOLGUO, TapPd TNV €QOPUOYN OTPATNYIK®V TPOANYNG. Aedopévng g
OIKOVOUIKTG Kpiong mov paotilel m yopo to TEAELTOiR 6 ¥pOVI, 1 avayaiTion KooToROpwv
ToONcE®V e TOVTOYPOVN UEIMON TOV KOGTOVG TPOANYNG OMOTEAEL TAEOV TPOTEPOLOTNTA. Y10
ToV Topéa NG vyeiag. v avalftnor TETolmv AVGE®V, 01 TOPAYOVTIES TOV GYXETILOVTOL LLE TOV
TpOTo LG OGS M SLOTPOPT KOl ) COUATIKY OpacTNplOTNTa, OmTOTELODV VA GNUOVTIKO OTAO
ot QopETpo. TV appodiwv eopiéwv. H Mecoyeiaxn dwtpoen 6mwg avadeiydnke oty
TOPOVCO, EPY0cia, evvoel o€ TOANATAG emimeda T ONUOGLA vYeia. APEVOS, TPOGTUTEVEL TA
VY dTopa amd TV EKONAMGT NG VOoOV, KUPIG HECH TNG HElmOoNG TG apTnPloKng Tieong
KOl TOV EMITES®V QAEYHOVG, OAAG Kot pe dpdon per se, mov ypriel mepattépm depevvnong.
Emniéov, n a&loddynomn tov TpOTOv STPOPN|G TOV OTOUMV OV EMICKENTOVIOL KATO0
Kapdloroyko wTpeio emmpocfétwg e aloddynong tov Kapdlayyelonkol Toug Kivdvvov , Ba
odnyovce oty ovayvopion 40% meplocdTEpOV ATOU®MY TOV SATPEYOLY LYNMAD Kivovvo,
YoPic TanTdYpovn avénon Tov Yeudng Betikdv amotelecudtov. Edikd yuo T ydpeg g
Meocoyeiov, ot omoieg oe PaBoc ypdvev efoke@ONKaV HE TO GUYKEKPIUEVO OATPOPIKO
TPOTLTO, 1N VWBETNON TOL OmOoTEAEL TOLTOYPOVO OPKETA aWOOPUNTN OAAL Kol YOUNAOD
K66TOVG dladtKacio, Kabdg To TPoidVTH TAPAYOVTOL TOTIKA Kot kKootilovy @Onvotepa. Xta
T 0o QLT TNG TOALTIKNG, SUOPE®MONKE Kol TO GYETIKO €Bvikd oyédlo dpdong yio
STPOPY] KO TIG SLOTPOPIKES OLOTOPAYES, OTO OTO10 VILAPYEL piat GEPE amd VOROOETIKES Ko
KOWMOVIKEG TPOTACELS Y10 TNV AOENCT TNG TOKIAING TOV TPOPILMV TOL KOUTOVOAMVOLY Ol
"EAANveG, mpomOnon g KaTavAA®onG @POUTOV Kot AAYOVIKOV GTO GYOAElD, EVNUEPWOT TOV
TOMTOV oc OYEON UE TO OQEAN TNG OOMUOTIKNG OpaocTnplOTNTOC KOl GULVEXELS
eMOVOEIOAOYNGELS TOV EMMEOOV TPOGKOAANONG GE VYIEWVESG O TpoPIkéG cuvnBeteg. EmmAdov,
o IMaykoouiog Opyaviopds Yyeiog to 2014 €0ece ¢ maykoouo mwpdfAnua v avOvyievn
STpoP Kol TNV aHENCN TG EMMTMOONG TOV VOGUAT®V TOV TPOKAAOVVTAL OO VTNV, EVE
TOVTOYPOVO, BECTIGE GTPATNYIKEG AVTILETMMICNS TNG OV KPIveEL OTL apkoVV Yo VO LELDGOVV
™ voonpotta mov oesidetor oTig avBuylevég dwutpoeikés emhoyéc. Oleg avtég ot

OTPOUTNYIKEG KOTAOEIKVOOLV TG avayvopiletal amd TV EMGTNUOVIKY] KOWVOTNTO 1] TEPACTLO
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eMOpOON TOL £XEL M SLOTPOPN 6T dNdGLa vyeia Kol Tavtdypova Beomilovtal TpoOTOL Yo TNV

EPAPLOYT TOV ATOPAITNTOV CALAYDV 0 TANBVOUIOKO minedo.
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