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Evyoaprotieg

H moapodoa ddaktopik| dwatpipn mpayuatonrombnke to £t 2012-2015 oto Tunua
Emomung Awtoroyiag-Awatpoepng tov Xapokomeiov Ilavemomuiov Adnvov. H
ekmOVNON TG OmOTEAEDE Yo epéva pio eEanpeTikd moAv TN epmelpia mov pe fordnoe
VO EUTAOVTIOM TIG YVMGELS OV KOt VO SIEVPVUVE TOVS EMLGTILOVIKOVG LoV opilovteg

GTOV TOUEN TNG EPELVOG KO TNG TPOANYNG TOL KOPKIvOL.

Apyd 0o Bk va evyoaplotiom Oepud tov emPrémovia g daTpipng pov,
Kabnynt Buwootatiotikng-Emdnoroyiag ¢  Awatpopng tov  Xoapokomeiov
[Mavemompuiov ABnvav k. AnpocBévn Iavayiwtdrko yoo v avédBeon tov Béparog,
™V Gyoyn cuvepyacia, TNV KaBodnynon Kot Tig ToAVTIHEG SLUPOVAES Tov Kb OAN
N OBPKELN TOV UETATTVYOK®Y LoV 6Tovd®V. ®a Beha emiong va Tov vyapioTHc®
Babvtata Yoo TV eUMGTOGUVI TPOG TO TPOGMOMTO LoV, TO OUEIDMTO EVOLUPEPOV DALY
KO TOV OEPLOPIGTO XPOVO TOL APEPMGE KATA TNV EKTOVNOT 0AAG Kot TN d1OpOmon
™m¢ mapovoos ddaktopikng olatpipnc. Iepioodtepo amd O6Aa Bo MBeha vo tov
EVYOPLOTACM JOTL GTAONKE TNYN EUTVELONG KO OKAOTILOTKO TPOTLTTO Yo HEVAL, KOTA
N OUWIPKELD TOV CGTOLODV LOV, OTOTEADVING TO ONUEl0 avagopds Hov, ®G VEOV
emotTuova. Oa Mbesha vo ekepdow ™ Pabd extipnon pov omv Kadnynqrpu
Emonuoroyiog wor [IpoAnyng Xpoviwv xor Emayyeipotwcov Noonpdtov g
latpicng ZyoAng tov Iavemompiov AOnvav ka. AOnvé Awov-Tlaradnuntpiov yo
TNV TOAVTIUN cLvEPYAGia, T O0PKT| VITOGTHPIEN TNG OAO OVTO TO SLAGTNLO AAAG Kot
T0 XPOVO OV APLEP®SE CLUPAALOVTOS GTNV OpaAn dteaymyn TS datpPng Hov pe
Ta 6YOMa kot T cuuPovAég e EmumAéov, Ba Bera va suyapiomiom wiaitepa tnv
Enikovpn Kanyntpo KAwvikng Awtpoerg tov Xapokomeiov IMavemomnuiov
Anvov ka. Mepomn Kovtoyudvvn yuo v eoipetikny cvvepyacio, v ouéploTn
BonBeta, 10 cuveyés evolaPéPov AL Kol TO YPOVO TOL UPLEPOGE YOl TNV OUOAN

de&oymyn kot d10pHwon TG TapovGag SOAKTOPIKNG OoTPIPNG.

Tic Bepuéc evyapiotiec pov Ba NBeda va anevBiveo ce OAO TO WTPIKO Kot
VOONAELTIKO TPocOTIKO TV [TaBoroyikdv-OyKoAOYIKOV KAIVIKOV TV VOGOKOUEIWV
I'evikdé Noocokopeio Anvov «AleEdvopar, Ilepipepeiaxd T'evikd Noocoxopeio-
Matevtpio «Eleva Beviléhovy, T'evikd Oykoroywkd Nocokopeio Knoiowbg «Ayiot
Avapyvpow, Tevikd Avikopkivikd Oykoroyikd Nocokopeio AOnvov «Avyilog

Yappoac» ko Ewdwd Avtikapkivikd Nocokopeio Iepaid «Meta&a» xor 1dwaitepa
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otoug devbuvtéc Tov KAvikov K. ABavdcio-Melétio Anuomovro, k. NikOAoo
Moidpo, k. Emapewvovoo Zopovtd, k. ['epdoiypo Apafovtivo, ko k. Evdyyelo
dulomovro. Ba B emiong va gvyaplomom Wiaitepa v Emikovpn Kadnyntpla
Emdnoroyiag kan Ilpoinmrikng latpwng g latpikng Zyoing tov [Movemotuiov
Avav ko. Ogodwpo YoArtomovrov, v Emotmpovikny Xvvepydtn tov Touéa
Yyiewvng g Awtpoeng ko Blroynueiog g E6vikng XyoAng Anuoocwoc Yyeiog xa.
Naip-Tovia Bactldkov kabng kot v Topedpyn Epyactnplakod Topéa tov E1ducod

Avtiapkvikov Nocsokopeiov ITepard «Meta&a» ka. Awatepivn Mavovcov.

®a NBera va gvyoplotio® o Gido Kot cvvepydtn k. Xpnoto TlamaPfoyyéin
vy TV avektiunt Ponfeta Tov 6t cLALOYN TV dedOUEVAOV KABDS Kot TO ad1dKOTO
EVOLLPEPOV TOV GE OAN TN SLIPKELL TOV SOOKTOPIK®V oL 6ovdmv. Emiong Oa n6sia
Vo EKPPAC® £Va LEYIAO EVYOPLOTA Y10 TN GLVEPYOTTia Kot TV ToAVTIUN Bonbeia Tov
TPOGEPEPAV GTI] GLALOYN TOV OeS0UEVOV OAOVG TOVG GUVEPYATEG TNG UEAETNG: KOl
[Tetpivn [MAvtlovomoviov, ka. Aptepucio Todxkia, ko. Mapie Mntcov, ka. Zon
Toaxdrov, ko. Mapio Zopapdkn, k. ABavacio Tektovidn, ka. ABavacio Adiva, Ka.
Ayyehkn ZwoAdfov, ka, Awotepivn Kdxkov, xo. dwtewvni-Mopio Mmoddn, «.

Nikorao Xovmo, ko. Hpod Kapdrara kot ka. Baciukn Mapkacio.

Oa NBera va eKPPAc® £va LEYAAO ELYAPLOTO GE OAEG TIC CUUUETEXOVGES TNG
HEAETNG, YWPIC TN GLVAIVEST, TNV EVYEVIKT] GLVEICQOPE KOl TV VITOUOVI TOV OTO1MV
N mapovoa Owaktopikn datpPn de Ba eiye mpayparoromnbel. Evyopiotd iaitepa
™V VoYM el S10dKTOpa Kot TOAD KoAN pov @idn ka. Exdpn I'ewpyovcomovrov yio
TNV TOAVTIUN Kot cvveyn MoK vTosT PN Katd TV TPayIaTtonoinon e dwtpPng
avtne. Emiong Ba ffela va evyopiomom Bepud yio v apéPIoTn CLUTAPACTOCT Kol

VIOHOVH] OAO QVTO TO SLAGTNUA TOV K. OedPiio Aaydvn.

Téhog, éva peydio gvyaplotd Ba MOl va EKPPAGEH GTOVG YOVELG LOL Y1t TO
oefoacpd mov £3e1EaV OTIG EMAOYEG LOL KOl TNV LTOGTNPIEN TOVG OA TO YPOVIO, TOV

OTOVOMV LOV.

Nikn Movpovtn
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HNEPIAHYH

Ewayoyn: Topott o pOAOC GUYKEKPUEVOV OUAO®V TPOPIL®V Kol OpemTiK®dV
OLOTATIKOV OVOQOPIKA LE TNV TPOANYN TOV KapKivov Tov pootol €xel aglodoyndel
Kol Kotovonoel apkeTd, 1 EXIOPACT] TOV SWUTPOPIKMOV TPOTOHT®V TNV EUPAVIOT TNG
vooov €xel ehdylota kotavondel, kol yio to Adyo avtd amoterel KovoTOpo TEdIO
epeLVNTIKOD eVOlaPEPOovVToc, Emouévmg, okomdc tng mapovoag doTpirg fMtav va
peretnOet  oyéon ¢ SaTPoPNG UECH TNG OMOTIUNONG TOV SOTPOPIKMV TPOTHTT®YV,
HE TNV TPOTN gUPAvVIon Kapkivov tov pactov. MeBodoroyia: Katd ta £t 2010-
2012, 500 cvppetéyovoeg eviaydnkay ot perétn: 250 dadoyikéc veodiayvmaobeioeg
acOeveic pe Tpd™ epEavion Kapkivov tov paotod Kot 250 vyleig yuvaikeg (56 +
12et@v). O papropeg mpoépyovray amd tov yevikd mAnbucopod Kot oy eEopotmpéves
®¢ TPOG TNV NAkio Kot Tov T0mo droptovig e Tig acbeveic. Kataypdonkav kotvmviko-
OMUOYPOPIKE, KMVIKE, O1ATPOPIKE, YLYOAOYIKE Kot GALN YOPAKTNPLGTIKA TOV TPOTOV
Cong tov ovppeteyovomv. H mpockdOAinon oto Mecoyelokd Satpopikd mpdtumo
(exk-t@v-Tpotépmv dwTpogikd mpotvma) afloroyndnke pécw tov MedDietScore
(Bewpnticd €0pog: 0-55), evd T0 EK-TOV-LOTEPOV OATPOPIKE TTpOTLTO. ENYXOMGOAV
pécw Mg avéilvong oe  kopleg ovviotwoes. H  molhamAn  AoyapiOuiotikn
TOAVOPOUNGN YPNOHOTOMONKE Yol TNV EKTIUNCN TOV GYETIK®OV THAVOTHTOV NG
TOPOVGIOG KOPKIVOL TOV HooToV. Amoteréopata: Metd and éheyyo yio motkilovg
CLYYLTIKOVG Tapdyovies, v kdBe 1/55 povéda avénong tov MedDietScore, o
oxeTKOg Adyog (XA) mapovciag kapkivov tov poactov nNtav: 0,92 (95% Avdotmpa
Eumotoocvvng-AE: 0,86-0,97). Axoun, n vioBétnon evog d1atpo@tkod TpotHTov Tov
xopokTnpileTor amd TV KatavaAwon Un eneEepyacUEVOV ONUNTPIOK®VY, GPOVTOV Kol
Aoyovikov Kabdg Kot €vOg TPOTOHTOL oL Yopaktnpiletar amd TV KOTOVOAMOT
EAALOAGO0V Kot Yoploh GUCYETICTNKOV e HEWOUEV THOVOTNTO TAPOLGING KOPKIVO
Tov pactov (XA=0,60; 95%CI 0,45-0,75 ko XA=0,81; 95%CI 0,66-0,99 avtictoya).
[MapdAinio, n efdopadiaio kotavdimorn oAkoOh (OnA. 3-4  @opég/efdoudon)
ovoyetiotnke pe 84% pkpdtepn mbavoétTe. Topovsiog kapkivov TOL HACTOD
(£A=0,16; 95%CI 0,03-0,80), evéd n xotoviiwon emeEepyacuévov kpéatog 1-2
Qopéc/ePooudon kabmg Ko KaOnuepwd ovoyetiotnke pe 2,7 wor 2,8 @opéc
peyoAvtepn mhovotnto mapovsiog g vocov (XA=2,65; 95%CI 1,36-5,14 «o
YA=2,81; 95%CI 1,13-6,96 avtictorya). Emnpochera, n KotavaAwon dnuntplokmy

TPOIOVTOV OAIKNG Aheons Yo Teplocdtepeg amd 7 eopéc/efdopddo cuoyetiotnKe Le
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51% pkpotepn mbovotnta mapovsiog kapkivov tov pactod (XA=0,49; 95%CI 0,29-
0,82) evd M KOTOVAA®ON YOAOUKTOKOUIK®OV TANPOV G€ AMmOg o€ ovyvotTnIa
TovAdylotov 16 pepidec/efdopdda cvoyetiomke emiong pe HkpoOTEPN MOAVOTNTO
napovciog TG vocov (XA=0,43; 95%CI 0,24-0,76). Xvumepdopoto: Ta
OTOTEAECUOTO TNG TOPOVGOS OTPIPNG CLVEPAANY GTNV EMEKTACT] TNG LILAPYOLCUG
YVOONG OVOPOPIKGL UE TO EVEPYETIKA OQEAN amd TNV vioBétnon tov Mecoyeslokon
TPOTVTOL SLATPOPNC, OAAL KO SIUTPOPIKMV TPOTLA®V Ta OToia, YopoKTnpilovtal amd
TNV KOTOVAA®GCT TPOTOVT®V OMKNG GAECTG, PPOVTOV, ANYOVIKOV EAOLOAASOL Kot
yaplov. Ot wpoomdbelec evBAppLVONG TNG TPOCKOAANGNG GTA OVOTEP® SLOTPOPIKA
npotuna. afilelt va evoopotoBodv oT1g oTtpatnykés Omuoctlag vyelog yo TNV
TPOTOYEVI] TPOANYTN TOL KOPKIVOL TOL HOGTOV, TOPAAANAG HE EUPOCT OTN WETPLL

TPOGANYT 0AKOOA KaBMG Kat T HELOUEVT TPOCANYN ENEEEPYACUEVOD KPEATOC.

AéEerg Khewona: kopkivog Tov paotov, datpo@ikd tpdtuma, Mesoyslokn Statpoen,

dTpoPIKES cuvnBeteg
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ABSTRACT

Introduction: Although the role of specific food groups and nutrients on breast
cancer disease prevention has long been evaluated and understood, the influence of
specific dietary patterns has been rarely examined and for this reason it is a novel area
of scientific interest. Thus, the aim of the present work was to examine the role of the
diet, through the assessment of dietary patterns on first breast cancer disease
development. Methodology: During 2010-2012, 500 participants were enrolled; 250
consecutive newly diagnosed patients with breast cancer and 250 controls (56+12
yrs). Controls were population-based, age and place of living matched to the patients.
Socio- demographic, clinical, dietary, psychological, and other lifestyle characteristics
were measured. Adherence to the Mediterranean dietary pattern (a-priori dietary
pattern) was assessed using the validated MedDietScore (theoretical range: 0-55),
whereas a-posterior dietary patterns were extracted using principal components
analysis. Multiple logistic regression was used to estimate the probability of the
presence of breast cancer. Results: After various adjustments made, it was observed
that for each 1/55 unit increase of the MedDietScore, the corresponding odds ratio
(OR) for having breast cancer was 0.92 (95% Confidence Interval-Cl: 0.86-0.97).
Moreover, adoption of a dietary pattern characterized by the consumption of whole
grains, fruits and vegetables and a pattern characterized by the consumption of olive
oil and fish was associated with lower likelihood of having breast cancer (OR = 0,60;
95% CI1 0, 45 to 0.75 and OR = 0,81; 95% CI 0,66-0,99, respectively). Moreover
alcohol consumption on a weekly basis (i.e.. 3-4 times / week) was associated with
84% lower likelihood of having breast cancer (OR = 0,16; 95% CI 0,03-0,80), while
consumption of processed meat 1 -2 times / week and daily was associated with a 2.7-
fold and 2.8-fold higher likelihood of having breast cancer respectively (OR = 2,65;
95% CI 1,36-5,14 and OR = 2,81; 95% CI from 1.13 to 6.96, respectively).
Additionally, the consumption of whole grains for more than 7 times / week was
associated with 51% lower likelihood of having breast cancer (OR = 0,49; 95% CI
0,29-0,82) while the consumption of full fat dairy products for at least 16 servings /
week was also associated with a lower likelihood of having breast cancer (OR = 0,43;
95% CI 0,24-0,76). Conclusions: The present work extended the current knowledge
about the protective benefits from the adoption of the Mediterranean diet, as well as

the adoption of dietary patterns which are characterized by the consumption of whole
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grains, fruits, vegetables, olive oil as well as fish. Efforts to increase adherence to the
above mentioned dietary pattern should be incorporated in public health strategies for
the primary prevention of breast cancer, along with emphasis on consuming dairy

products and reducing processed meat consumption.

Key words: breast cancer, dietary patterns, Mediterranean diet, dietary habits
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YYNTMHXEIX

YA oyetikodg Adyog

AE: Stdotnpo epumotoohvng

AME: deiktng paloc couotog

2K oyetikdg Kivouvog

EXKT: ep@tuatoAdylo cuyvotnTog KOTOVIAMONG TPOPIH®Y
ClI: Confidence Interval

OR: Odds Ratio

RR: Relative Risk

IARC: International Agency for Research on Cancer
ATM: ataxia telangiectasia gene

PTEN: phosphatase and tensin homolog

LCIS: Lobular carcinoma in situ

ADH: atypical ductal hyperplasia

ALH: atypical lobular hyperplasia

WCRF: World Cancer Research Fund

AICR: American Institute for Cancer Research
SHBG: Sex hormone-binding globulin

DES: Diethylstilbestrol

SFAs: Saturated Fatty Acids

PUFAs: Polyunsaturated Fatty Acids

MUFASs: Monounsaturated Fatty Acids

HR: Hazard Ratio

ACS: American Cancer Society

AJCC: American Joint Committee on Cancer

ER: Estrogen receptor

PR: Progesterone receptor

IPAQ: International Physical Activity Questionnaire
PCA: Principal Components Analysis

EPIC: European Prospective Investigation into Cancer and Nutrition
NOCs: N-nitroso compounds

11



Alsaktoptkr Atatptpr - Nikn Moupoutn

12



Alsaktoptkr Atatptpr - Nikn Moupoutn

1. Eloaywy)

1.1 Eménuodoyia kapkivov
O kapkivog amotedel pio amd TI KVPLOTEPES autieg voonpdtntag Kot Bvnonotntog o

TOYKOOUO  €MMEDO, TPOKOADVTIAG TeEPLocdTEPOLS Oavdtovg amd to AIDS,
eupatioon kot v ghovooio cvvolkd (WHO Fact Sheet). Otav pdiota ot ydpeg
KatnyoplomomBovv pe Paon 1o 166U, 1 vésog avt) amoterel T 2" Katd cepd
aitioc BavdTov o©TIG LYNAOL OIKOVOIKOD €1G00MUOTOC Y®peg (Tponyodvtarl Ta
Kapolayyelokd voonuota) kot tnv 3" katd oepd ortic Bavatov oTic pecaiov kot
YOUNAOD OIKOVOUIKOD E1G00MUATOG YMDPES (TPONYOVVTUL TO KOPILHYYEIOKE VOGT|LLOLTOL
KOl Ol AOWUMOES Kot TAPOoITIKEG 0oBéveleg). ZOUQOVO UE TIC EKTIUNCELS TOV
International Agency for Research on Cancer (IARC), to 2012 kataypdenkav 14,1
EKOTORPOPO. VEOL TEPIOTATIKA Kapkivov moaykoouimg, €k tov omoliov To 8
EKOTOUUDPLO TPOEKLYOV GTLG OLKOVOULKE OVOTTUGGOUEVEG YDPEG TOV ATOTELOVV TO
82% tov moykdouov TAnbvouov. Emmiéov, emonuaiveton g v idwa ypovid 8,2
exatoppdpla dvBpomot anefiocav egortiag g vooov (nepinov 22.000 Bdvartotl avd
nuépa), pe ta 2,9 €KOTOUUDPLOL VAL KOTAYPAPOVTOL GTIC OWKOVOULKE OVETTLYUEVES
YOPEG Kot T0, 5,3 EKOTOUUVPLO GTIG OIKOVOIKG avortuocoueveg yopes (Ewova 1.1)

(Ferlay et al., 2013, Ferlay et al., 2014 , Global Cancer Facts and Figures, 2015).

Ot cvvolkol pvBuol emintwong TPocapUoGUEVOL ¢ Tpog TNV MAwkio (age
standardized cancer incidence rates) sivatr kotd 25% vynAdtepol 6TOVE AVOPES ATO
0Tl 011§ Yuvaikeg. AvaluTtikotepa, ol puBuol exinTmoNg Yo Tovg AvOpeS KupaivovTal
and 79 avéd 100,000 avopeg ot Avtikp Aepikny éog 365 avd 100,000 oty
Avotpario/Néa Zniavdio (Ewxova 1.2). Qot1660, 1 dlakduavern eoivetatr va givol
UIKPOTEPT Y10l TIC YOVOIKES, LE TOVG pLOUOVG eminTmong va Kopaivovtatl arnd 103 ava
100,000 ot Noto-Kevrpikny Acia £éoc 295 ava 100,000 otn Bopero Auepikn (Ferlay
etal., 2013, Ferlay et al., 2014).

Ot Mo ocvyvd OmoVTOUEVEG HOPPEG Kapkivoy TowkilAovv ovdioyo pe
YEQYPAPIKN TTEPLOYN. ZVYKeEKPUEva, 0 2012, 1 o Guyvi| HopeY| TG VOGOL HETAED
TOV OVOPOV GTIC OIKOVOUIKE OVETTVYHEVEG YOPEG NTAV O KOPKIVOG TOL TPOSTATN, LE
eaipeon opiopéveg ywpeg ™ Notoovoatolkng Evponng (kapxivog mvedpova),
YAoPakia (kapkivog mayéog eviépov) kot Tnv lamwvia (kapkivog otopdyov) (Global

Cancer Facts and Figures, 2015).
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Figure 1. Estimated New Cancer Cases and Deaths Worldwide for Leading Cancer Sites
by Level of Economic Development, 2012
Estimated New Cases Estimated Deaths
Malz Female Male Female
L na, biramchus, & frachea Breast iung, aranchus, & tracheas Brazt
1,241,600 1676600 1,088,700 521,800
Prostate Coion & recium Liver LJI'I]_ oronchus, & trachea
1,111,700 £14,300 521,000 491,700
Coion & rectum Lung, bronchus, & trachea Stomach Calon & recium
746,200 533,100 468,000 20,300
Stomach Cenvix uterl Colon & recim Cervix terl
531,300 527600 373,600 265,700
Liver Somach Prostaie
554,400 320,300 307,500 254,100
i Linary bizder Comus uter Esnphanus Liver
Worldwide aﬂ,wu 319,600 lﬂﬁﬂiﬂ 124,500
fzﬂﬂ?ﬁ ﬂ'ﬁl’s Pancress [Pancreas
000 738 700 173,800 156,600
Nan-Hoogkin ympnoma Thyrold Lewitamia
ﬁunmn-" 226,900 151,304 151.9&1
i Liver Urinary biader 15
111% 128,100 122,100 Bﬁgﬁn
Leukemla Mori-Hod hama Moin-Haod hama Leuksmia
200,700 1?&,“1:?:1 1*5'-13;“'] 114,200
AN e Al shtes* All shtes® Al shtes*
7437100 6,663,000 4 653,400 1548700
Male Female Male Female
Frostate Breast ung, Qrondius; & trachea LJI'!;_ gronchus, & trachea
758,700 733,700 416,700 709,500
LL"Ig, bronchus, & frachez Codon & rectum Colan & recium Brezst
480,300 338,000 175,400 157,604
Codon & rectum Lung, branchiss, & trachea Prostate Calon & rectum
398,900 767,500 142,000 157,500
Lrinary bladoer Conpus wter Stomach Pancreas
196,100 167,500 106,700 91,300
Stomach mEyD Pancress Stomach
175,100 15 93,100 58,000
i Somach Liver
{Damp;d 125400 59,400 §0,400 62300
Nun-Hquun t%-np-mrna Tlgmid .Jnny blarider Liver
1019 93100 900 42700
Mlanoma of skin Panoes mw Leukemia
99,400 57,800 56,1 40,300
Panmess Mekanoma of siin Leuicamia Cervix uterl
84,700 41,700 51,300 35500
Lives Non-Had homa Kl 5 uterl
92,000 E-,ED'ET‘J a;ﬁ 700
AN S Al sttes* Al sites* Al sites
3243500 2,892,400 1,501,500 1,287,000
Malz Female Male Female
L na, bromchas, & frachea Breast iung, aranchus, & tracheas Brezxt
751,300 882,900 £82,000 4,300
Liver Cervix utern Livar LJnE_ oronchus, & trachea
462,400 444,500 240,600 81,400
Stomach Lung, bronchus, & frachea Stomach Cervix uterl
256,200 362,300 730,200
Prostate Coion & rectm Eggﬂ?ﬁ Stomach
353,000 276,300 100 185,100
Coion & rectum Somach Colon & recism Liver
347400 220,900 158,200 131,300
Developi ha Livar Calon & rectum
p y I ping SR 185,200 165,500 162,500
oumtries Lmrlaar)'hlxllle' COMpu e a ESE%LE
134,300 151,700 100,000 103,
Lip, oral cavity oa Pancrezs
130,500 139, 80,700 B0
Leukemia d Non-Had hama Leukemia
120,400 11]3%”0{: ﬂn%w 73,800
Wan- kein noma Eso) 5 , oral caity Pancreas
1?5,3%" g 11,4 ¥ 74,500 5,300
AN tes Al shtes* Al sites® Al sites
4,183,600 3,230,600 1,061,900 1,361,700
*Exr unlng non-melanama skin cancers. Estimates may not sum o wordwide total dus o "l:l.ll'll.lll'lg.
Source: GLOBOCAN 2012.

Ewova 1.1: Extipopevog aptuoc vémv tepiotatikadv Kot 0avatmy Toykoouiong yio
TIC EMKPATOVCEG LOPPEG KAPKIVOL OVOAOYOL LE TO EMIMEDO OIKOVOLUKNG OVATTLUENG,

2012 (Global Cancer Facts and Figures, 2015)

14



Alsaktoptkr Atatptpr - Nikn Moupoutn

O xopxivog Tov mvedpova poli pe Tov KOpKivo TOL GTOUAYOL ATOTEAOVV TIG TLO
OLYVA OTOVIOUEVES HOPPES TNG VOGOL oty Acia, evd M HEYOADTEPT OLOKLUOVGT
petald TV avopdv mapoatnpiinke oty AQPIKN, UE TIC MO CLYVES HOPPEG VO
QTOTEAOVV TOV KOPKIVO TOL TPOGTATH, TO NAATOKLTTAPIKO KOPKIVOO, TO GOPKMLLN
Kaposi, tov kopkivo mvedpova, to Aépeopa non-Hodgkin, tov xapkivo tov mayéog
EVTEPOV, TN AeVyaLio Kot Tov KapKivo Tov olcopdyov 1 tov otoudyov (Ferlay et al.,
2013, Ferlay et al., 2014 , Global Cancer Facts and Figures, 2015). Meta&d tov
YOVOIKAV, Ol L0 GLYVA OTTOVTOUEVES LOPPES TNG VOGOV NTAY 0 KOPKIVOS TOV HOGTOD
Kol 0 KapKivog Tov TpayfAov e upag, e egaipeon v Kiva kor ) Bopeia Kopéa
(xapxivog mvedpova), tn Nota Kopéa (kapkivog Tov Bupeoetdonc), tn Moyyoria ko

10 Adog (MratokvTTapIKd KapKivoua).

Male Female

Australia/MNew Zealand
Maorthern America
Western Europe
Morthern Europe

More developed regions
Southern Europe

Central and Eastern Europe
Palynesia

South America

Eastern Asia

Caribbean

Southern Africa

World

Micronesia

VWestern Asia

Melanesia

Less developed regions
South-Eastern Asia
Eastern Africa

Central America

Marthern Africa

Micldle Africa
South-Central Asia
Wifestern Africa
400 300 200 100 100 200 300 400
M Incidence
GLOBOCAN 201 2 (1ARC) MW Mortality

Ewova 1.2: Extpumpevot pubuoi enintmong kot Ovnoudtntog tov kapkivov og
avdpeg Kat yvvaikeg avd tov koopo (avd 100,000, Tpocaprocuévol mg Tpog Ty
nikia), [Inyn: GLOBOCAN 2012, International Agency for Research on Cancer,
http://globocan.iarc.fr/
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Ta Tpoyvwotikd Yo Ta emopeva xpovia emtonpoivooy tog 1o 2035, o apBudg
VE®V TEPIOTATIKMOV Kopkivov Ba avépyetar ota 24 ekatoppdpila moykoopiong (Eikdva,
1.3), eved mapdAinio avapévovion kot mwepimov 14,6 ekotoupdplo Odvator omd ™
v660. Qo1660, ot aptBpol avtol UTopovV MOAVOTUTA VO Elvol OKOUN HEYOADTEPOL
eEartiog g vioBETNoNG evdg TpdTOL NG TOV PaiveTOl Vo EVVOEL TNV AVATTVEN TNG
vOGov Kal Tov yopoktnpiletal amd To0 KATVIoUO, TNV KOKY TOOTNTO GTN OlTPOPN
aAAG Ko TV EAAenym @uoikng dpactnpotrag. Aloonueioto ival To yeyovog mmg
HOPPEG TNG VOGOV TTOL GYETILOVTIOL LE TIG TOPATAVED GLUTEPIPOPES OTWS O KOPKIVOG
TOV TVEVLOVO, TOV HOGTOV OAAG KOl O KapKivog TOV Tox€og eviEpov, yvmpilovv Nom
waitepn avamtuén oTIC OIKOVOLIKA avartueoopevesg yopes (Global Cancer Facts and
Figures, 2015).

World
All cancers excl. non-melanoma skin cancer
Number of new cancers in 2035 (all ages) - Both sexes

23980858

I T T T T T 1
0 5000000 10000000 15000000 20000000 25000000 30000000
) Incidence in 2012 @ Demographic sffect
GLOBOCAN 2012 (IARC) (2.3.2015)
Ewova 1.3: Extyuopevog aptBpoc vEwv TepioToTik®V KopKivoy (Taykospime) yio to
2035 kot yuo ta. 600 eora, IInyn: GLOBOCAN 2012, International Agency for

Research on Cancer, http://globocan.iarc.fr/

1.2 Eménporoyia Kapkivov Tov Mactov
O Kopxivog Tov HaoTov amoTeAel T dLTEPT TLO GLYVN LOPPN] TNG VOGOV TTAYKOGHIMG

kol v 1" o cuyvn Stdyvmon HeTaEy TV Yuvouk®v. Av kot Talootepa Bewpodvtay

pio vooog mov yopaktpile Tig yovaikeg Tov AvTikod Kupiwg KOGV, TAEOV amoTEAEL
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TNV 7O GLYVH Oyveon HETOED TOV YOVOIK®V TOGO OTIS OIKOVOUIKO OVETTUYUEVEG
0G0 Kol OTIG OIKOVOUIKGA OvVamTUGGOUEVES TTEPLOYEG TOV KOGoL (Eixdva 1.4), pe 1ig
OKOVOUIKG  aVETTUYUEVES TEPLOYEG VA TOPOoLGLalovv Alyo peyodvtepo aplfud
neprotatikov (883,000 véa mepiotatikd €vovtt 794,000 véa mEPIOTATIKA Yo TIG

OIKOVOLUIKG OVOTTUGGOUEVES TTEPLOYEC).

Female
ASR (W), all ages
More developed regions Less developed regions
Breast
Colorectum
Lung
Cervix uteri

Corpus uteri

Thyroid

Stomach
Ovary
Melanoma of skin

Mon-Hodgkin lymphoma

Liver
Leukaemia
Pancreas
Kidney
Brain, nervous system
100 50 0 50 100
M Incidence
GLOBOCAN 2012 (IARC) (4.3.2015) B Martality

Ewova 1.4: Extipdpevol pubuot enintoong kot Bvnoyottog (avé 100,000
TPOCAPHOCUEVOL OC TPOS TNV NAKIA) TV 15 1o cLYVA SYVOCUEVOV LOPODOV
KapKivov OTIC YUVOiKEG LETOED TMV OIKOVOLKA OVETTUYUEVAOV KOl OLVOTTUGGOUEVOV
nePLoy®v Tov kocpov, Inyn: GLOBOCAN 2012, International Agency for Research

on Cancer, http://globocan.iarc.fr/
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Tavtoypova o kopxivog tov poaoctod eivor n 5" oautio Bovatov amd Kapkivo
naykoouimg (522,000 Bdvartor), kot evd NoN anoterel v TpdTN ottio OavdTov amd
KOPKIVO OTIG YOVOIKEG OTIG OIKOVOLIKG avamtuocsopeves meployss (324,000 Bavarot,
14,3% tov cuvorov) AoV amoTeAel Kot T OgVTEPN autict BavATOL OO KOPKIVO OTIG
yovoikeg oTIC owkovopukd ovemntuyuéveg meproyés (198,000 Odavartor, 15,4% tov

oLVOAOV) peTd Tov Kapkivo Tov Tvebpova (Eikova 1.4).

Youewvo pe to International Agency for Research on Cancer (IARC), to 2012
Katayphonkay tepimov 1,7 ekatoppplo véa TEPIGTOTIKA KapKivoy Tov pootob (25%
OAOV TOV VEOV TEPICTATIKOV KAPKIVOV) HE KATL TOpUmdve amd T [GE auTtdv vo
TOPATNPOVVTIOL GTIS OIKOVOUKE OVOTTUGGOUEVES YDPES (01 OTOTEG AVTITPOCHOTELOVY
70 82% 10V GLVOAKOD TANBLGUOV), eved 521,900 yvvaikeg anefimoav eEatiog TG
vooov. Zmv Ewxove 1.5 mov axolovbei mapovsialetal  kotavour tov aplfpod tov
VEQV TEPIOTATIKAOV KOPKIVOL TOL HOGTOV oL TTpoékvyav 10 2012 avd tov kOGHoO,
evd otV Ewova 1.6 mopovcialetor 1 kotavoun ové tov KOGHo tov aplfpod tov

Bavatov arnd 1 voco yo o 2012.

Breast
Estimated number of cancer cases (x1000), all ages

Europe: 459
(27 .5%)
Asgia: B51 _ .
(39.0%) Oceania: 19
(1.1%)
Africa: 134

{8.0%)

Latin America and Caribbean: 152
9.1%)

Narthern America: 256
(15.3%)

GLOBOCAN 2012 (JARC) - 432015

Ewova 1.5: Katavoun tov aptBpod tov vEmv TepIoTATIKOV KOpPKivoL TOV HocToD
ava Tov koo yro to 2012 (X 1000, dhec o nhkieg), IInyn: GLOBOCAN 2012,

International Agency for Research on Cancer, http://globocan.iarc.fr/

18


http://globocan.iarc.fr/

Alsaktoptkr Atatptpr - Nikn Moupoutn

Ot Acuotikeég ypeg ot omoieg avTmpos®mrevovy 0 59% 1ov MOyKOGUIOVL
mAnBuopov, yapoktnpilovtor and to peyaAlvtepa mocootd, pe 10 39% twv vémv
TEPIOTATIKOV Kapkivov Tov pactod kKot 10 44,3% tov Bavdtwv yo to 2012 va
Kataypdeovior ekel. AxoiovOel n Evpdnn koataiapfdavoviog to 27,5% tov véov
TEPIOTATIKMOV TNG VOoou kot to 25,1% tov Bavdtov and avtn, eved ot Bopewa
Apepikr] (Hvopéveg TloMteieg Apepikng kot Kavaoddg) av kot avTtimpoowmnedel Lovo
10 5% TtOV MayKOcUIoV TANOLGHOY, KataypdeeTal To 15,3% TV VE®V TEPIGTATIKOV
™m¢ véoov kot t0 9,4% twv Bavatov amd avth. Avtifeta, 6T AQPKAVIKEG YDPES
(15% tov maykoécpov mAnBvucpov), kataypdeetor poOMG 10 8% TV VE®V
TEPLOTATIKMOV KOPKivov Tov Haotov aAld kot 0 12,1% tov Bavatov yo o 2012,
TOGOOTO TOL TOAVOTUTA OPEIAETAL APEVOS OTNV KOKN TPOYVMOOT TV acHevidv TV
omoiwv 1M Sdyvoon AapPAvel ydpo e TPOYOPNUEVE OTASLN KOL OQETEPOV OTN

Bepamneio Tovg 1M omoia @aivetan va elvat EAAMTNG.

Breast
Estimated number of cancer deaths (x1000), all ages

Europe: 131
(25.1%)

—_—

Asia; 231

(44.3%) Oceania: 4

T (0.5%)

Africa: B3
12.1%)

Latin America and Caribbean: 43
Morthern America: 49 (8.3%)
(9.4%)

GLOBOCAN 2012 (IARC) - 4.3.2013

Ewova 1.6: Katavoun tov apBpod tov Bovitov and KapKivo Tov HoosTod ovi ToV

Kkoopo Yo to 2012 (X 1000, 6reg ot nhikieg), [Inyn: GLOBOCAN 2012, International

Agency for Research on Cancer, http://globocan.iarc.fr/
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Ot pvBpoi ermintwong Tov KOPKivOL TOL HOGTOV KLpoivovtal amd 27 avd
100,000 yvvaikeg ot Méon Aepwkn kot thv Avatolkn Acia éo¢ 96 ava 100,000
ot Avtikr] Evpdnn, pe tig vynAdtepeg yevika Tég va mapotnpovviol ot Bopela
Apepikn, v Avotpario kot ™ Bopeta kot Avtiky Evpomn, eved yopnAdtepeg TYES
CLVOVTIOVTOL 6TV VIO-Zoayapia Aepikn kot v Acia (Ewxéve 1.7). H peydin ovt
SlkOHOVoT oVl ToV KOGHO, OovTIKATOTTPilel Otpopés pHetald TV AddV OE
TOPAYOVTEG GYETIKOVS HE TOV TPOmOo (NG (copatikd PBapoc, daTporn, (ULGIKY
dpaCTNPLOTNTA), TAPAYOVTEG GYETIKOVS e TNV VTOPEN OPUOVOV (TPOUN ELUNVOPYT,
MY OpPUOVOV  HETEUUNVOTOVCIOKE, UEYOAN NAkio Kotd tnv mpodTn KONOM,
HKPOTEPOG  aplOHdg KLNGEWY, UEUEVN Oudpkel OnAacuov), kabmdg kot T
dwbeootnta q un EyKapov dayvooTtikeov mpoypouudtov (Jemal et al.,, 2011 ,
Global Cancer Facts and Figures, 2015).

Avrtifeta, ov pvOuoi Ovnowomrag xvpaivovronr amd 6 avéd 100,000 oty
Avotolkn Acio éog 20 ava 100,000 ot Avtik, Aepikr. H pkpdtepn ovt
SKOUAVOT), CLYKPITIKA e ekelvn Tov puBumv emintoong, opeiletol ev pépel ot
KOAVTEPA TOGOOTA EMPIOONG TOV YUVOIK®OV GE YOPEG HE LYNAOTEPOLS PLOLOVG
EMINTOONG (OIKOVOLIKG OVETTUYUEVES YDPEG) OOV 1 VOGOS S10ylyVMGKETOL £YKOLPOL,
n Bepancia eivor dueco dwbéoun oe peyordtepo Pabud aAdd Kot mePLocOHTEPO
AMOTELEGLOTIKT e TNV TTpdodo g emotnung (Bray et al., 2004, Jemal et al., 2011 ,
Global Cancer Facts and Figures, 2015).

Ymv Evpdnm, o Kopkivog tov HOOTOL 0amoterel TNV TPOTN MO GLYVA
OTOVTOUEVT] LOPPT TG VOoOL aveEdptnta amd to VAo pe 458,718 véa mepiotatikd
vy 10 2012 (13,4% tov mepotatik@v omd OAES TIC HOPPES Kapkivov), Kot tnv 3"
attio Bavdtov amd Kopkivo HETE TOV KOPKIVO TOL TVEDLOVO Kol TOV TOE0S EVIEPOL
pe 131,347 Bavatovg yio o 2012 (7,5% twv Bavatwv amd OAeg TIg LopPEG KapKivov).
Qo610G60, GTIC YUVOIKEG O KOPKIVOS TOV LAOTOV, aKOAOVOMVTOG TIG TAYKOGUES TAGELS,
EPYETAL TPADTOG TOGO MG TPOG TNV EMMTOST OGO Kol G TPog TN Bvnodta, dviog
vrevBuvog Yo 1o 28,6% TV VEOV TEPIGTOTIKGOV Kapkivov kot yw t0 16,9% tov
Oavatov omd ) voco v to 2012 (Ferlay et al., 2013, Ferlay et al., 2014). Onog
emonuavinke kot vopitepa, ot Avtikn ko Bépeio Evpomn epeaviCovior ot
VYNAOTEPEG EMMTAOGELS ova ToV KOGpo. [Tio ouykekpipéva, 1o BéAylo kol n Aavia
kpatovv ta oknmrpa pe 111,9 ko 105 véa meprotatikd ava 100,000 yovaikeg

avtioToyo, VM OPKETA LYNAN Béom oTovg pLOLOVG eminTmong KaTéYoLV 1 ITaAia,
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Figure S4. International Variation in Female Breast Cancer Rates®, 2012
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*Per 100,000, age standardized to the Wiorld Standard Population. Source: GLOBOCAN 2012,

Ewova 1.7: Teoypapikn dtoxdpoven Tov puluoy enintmong Kot 6vneydtntog tov

Kapkivov tov pactov (ava 100,000, tpocappospévol mg tpog v nAkia), Inyn:
GLOBOCAN 2012, International Agency for Research on Cancer,
http://globocan.iarc.fr/
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Mivakog 1.1: Extipmpevotl pubpol enintwong kapkivov Tov HAGTOD GTIS YUVOIKES Y10 OAEG TIG
xdpeg ™ Evpdnng (ava 100,000, Tpocappocuévol g mpog tv nikia), Inyn:
GLOBOCAN 2012, International Agency for Research on Cancer, http://globocan.iarc.fr/

Belgium 10337 188.0 111.9 11.63
Denmark A2 5224 185.4 105.0 11.53
The Netherlands A2 13895 165.2 99.0 10.35
Iceland Al 225 138.1 96.3 10.51
United Kingdom Al 52399 164.5 95.0 10.15
Ireland Al 2899 126.8 92.3 9.73
Germany B2 71623 171.5 91.6 10.00
Italy B2 50658 162.9 91.3 9.45
France (metropolitan) B2 48763 149.8 89.7 9.55
Finland Al 4477 162.9 89.4 9.80
Luxembourg D2 360 137.0 89.1 9.37
Malta Al 314 148.7 85.9 8.92
Switzerland B2 5750 146.4 83.1 9.05
Sweden A2 6624 139.1 80.4 8.74
Cyprus A3 604 109.3 78.4 8.30
FYR Macedonia G3 1152 111.7 76.2 8.21
Norway A2 2887 116.6 73.1 8.14
Czech Republic A2 6854 127.5 70.3 7.76
Serbia B2 5422 109.1 69.0 7.63
Austria A2 5254 121.9 68.0 7.26
Portugal C3 6088 110.4 67.6 6.79
Spain B2 25215 106.6 67.3 6.80
Slovenia Al 1258 120.8 66.5 7.21
Croatia A2 2641 116.1 60.9 6.82
Montenegro G6 261 81.0 59.7 6.23
Bulgaria A2 3928 102.7 58.5 6.26
Slovakia Al 2643 93.9 57.5 6.37
Hungary G1 5094 97.5 54.5 5.91
Albania G3 1022 63.3 53.9 5.31
Latvia Al 1145 95.0 52.1 5.76
Poland C3 17259 87.0 51.9 5.83
Estonia Al 658 91.2 51.6 5.64
Romania El 8981 81.5 50.0 5.44
Lithuania Al 1479 83.8 48.7 5.37
Belarus A2 3781 74.1 45.9 5.02
Russian Federation D2 57502 75.0 45.6 5.06
Greece G3 4934 85.6 43.9 4.46
Ukraine A2 16471 67.9 41.3 4,51
Republic of Moldova G1 1104 59.7 38.7 4.60
Bosnia Herzegovina D5 1152 59.2 37.4 4.21
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N MdAta kou 1 Kdmpog av ko avikovv ot Notwo Evponn (91,3, 85,9 kat 78,4 véa

neplotatikd ava 100,000 avtiotorya) (ITivakas 1.1).

O1 pvBuoi Bvnodrtog Yo Tov Kapkivo tov pactod otnv Evponn kopaivovrol amnd
25,5 ava 100,000 yvvaikeg otn FYROM émg 11,8 ava 100,000 oty Iomavia, pe to
Béhyto ko ) Aavia va mapopévouy kot €d® vynAd ot Alota tev xopov (20,3 kot

18,8 ava 100,000 yvvaikeg avtiotoya) (Ferlay et al., 2013, Ferlay et al., 2014).

Ymv EALGda, o Kapkivog tov pactol amotelel ) 2" mO cLYVA ATOVTIOULEVT
popon g vocsov aveEdptnto and 10 GOAO, HETE TOV KAPKIVO TOL TVELUOVO, KoL TNV
3" artion BavaTov amd TN VOGO HETA TOV KOPKIVO TOL TVELHOVO KOl TOLG TOYE0G

EVIEPOV.

Greece: Female
Estimated number of cancer cases, all ages (total: 17,652)

COther: 5,009 Breast: 4 934
(28.4%) (28.0%)
Stomach: 575
3.3%)
Brain, nervous system: 630\—
_L (3..8%) ™, (?]%I%r;ctum: 1,811
Fancreas: 710 {10.3%)
4.0%) Lung: 1,204
Corpus uteri: 865 (6.8%)
4.9%) t Leukaemia: 999
Cwvary: 915 (5.7%)
5.2%)

GLOBOCAN 2012 (IARC) - 7.3.2015

Ewova 1.8: Katavoun tov aptBpod tov vEnv TepIoTATIKOV KOPKIVOL GTIG YUVOIKES
yo. to 2012 oty EALGSa (0deg o nAikieg), IInyn: GLOBOCAN 2012, International
Agency for Research on Cancer, http://globocan.iarc.fr/

23


http://globocan.iarc.fr/

Alsaktoptkr Atatptpr - Nikn Moupoutn

Greece: Female
Estimated number of cancer deaths, all ages (total: 11,373)

Breast: 2,138

- (18.89%)
Other: 3 405
(29.9%)
Colorectum: 1,181
(10.49%)
Liver: 478
(4.2%)
Stomach: 518 Ir_ung: 1,139
4B%) ™~ {10.0%)
Brain, nervous system: 543 Fancreas: 767
[4.8%) BT
Cwary: 578 ’ Leukaemia: 626
(5.1%) (5.5%)

GLOBOCAMN 2012 (JARC) - 7.3.2015

Ewova 1.9: Katavopurn tov aptBpod tov Bovatov arnd Kapkivo oTig yovaikes yio To
2012 otnv EALGSa (0Aeg ot nAikieg), IInyn: GLOBOCAN 2012, International Agency
for Research on Cancer, http://globocan.iarc.fr/

Qo1000, oT1G Yvvaikeg, okoAovBavtag Tic maykoouleg kot Evpomaikég tdoel,
amoTEAEL TOGO TNV MO GLYVA ATOVIOUEVT LOPPT| TNG VOGOL pe 4,934 véa meptoTatiKd
v 10 2012 (28% tv mepioTatik®v and OAeS TG LopPég Kapkivov) (Ewrova 1.8) 660
Kol TNV o ovyvr aution Bavatov amd ) voco pe 2,138 Bavartovg otig yovaikeg v

ot ypovid (18,8% tav Bavatwv and oleg Tig Lopeég TG vocov) (Eixdva 1.9).

H EMGda €xer v 4" katd oelpd younAdTtepn €MIMTOON GE€ OAOKANPN TNV
Evpomn pe 43,9 véa mepiotatikd avé 100,000 (Hivakag 1.1) ko ™ 2" kotd ogpd
yopnAotepn enintwon otn Notwo Evpdnn, ovioag youniotepa and T1g GAAEG YDOPES
™™g Mecoyeiov 6mwg 1 Itakia, n Mdkta, n Kompog, 1 Tloptoyaria kot n Iomavia
(Ewova 1.10). EmumAéov, napovoralet 12" katd oepd yauniotepn Bvnoipudtnto o
oAOKANpN v Evpomn pe 14,1 Bavatovg avéd 100,000 yvvaikeg kot v 4" katd cepd
xopunAotepn emintoorn ot Notw Evpdnn dvtag avt) ™ @opd vymiotepa oamd

oplopéveg yopeg g Mecoyeiov dmwg n [Hoptoyorio aArd kot 1 Iomavia oty omoia
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KaToypaeeTan o puKpOTEPOG pLOUOS Bvnodttog o 6An v Evponn (11,8 Bdvatot

avé 100,000 yovaikeg).
Breast, all ages

110
100
g0

80

ASR (W) per 100,000

M Incidence
M Mortality GLOBOCAN 2012 (IARC) (7 3.2015)
Ewova 1.10: Extiudpevor pubpoi enintwong kot Ovnoipndmrag Kopkivov Tov Losto
oTIG Yuvaikes yia Tig yopes g Notwag Evponng (ava 100,000, mpocappocpévot og
npog TV NAkia), Iinyn: GLOBOCAN 2012, International Agency for Research on Cancer,
http://globocan.iarc.fr/

1.2.1. apayovteg Kivdvvou
H paydaio avéavopevn enintmon tov KapKivov TOV HOGTOD TIG TEAEVTOIES OEKOETIES

evioyveL TNV vOBeo TG o1 Tapdyovteg mov Kabopilovv Tov Kivovvo gpedviong g
vooov €&yovv aAldEel. Ev péper, m addoyn ovt) pmopel va amodobel otov
KTOPUYKOVICUO» OPIGUEVOV TPOGTATEVTIKMOV TOPAYOVI®V (). TEKVOTOINGT, VEUPN|
NAIKIO KaTA TV TPAOTY KON oY) omd €vo UEYAAO TOCOGTO TMV YUVOIK®MV, OAANL Kot
OTNV EMKPATNON TAPUYOVIMOV TOV PAIVETOL VAL AVEAVOLY TOV KIVOLVO EUPAVIONG TNG

vOGoL (T.y. Toyvoapkic, HEWWUEVT] LUOIKN dpacTnpdTTa, ANYN oppovedv). [Todrol
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amd TOVG YVOGTOVE TOPAYOVTIES KIVOUVOL Yo TNV EUEAVIOT KAPKIVOL TOV HOGTOV

Omwg M NAkio, TO OKOYEVELOKO 16TOPIKO KOPKIVOL TOV HOGTOV, 1| TPOLUN ELUNVOPYN

Kot 1 Kobvotepnuévn epunvonavon eival pn TPOTOTOMGILOL YEYOVOG TOV GNUOIVEL

g 0 pmopel va vdpéel mopéupacn ®ote va petafinbovv. Avtibeta, mapdyovteg

Omwg M moayvoopkic, 1 cLVOLACUEV ANYN OLGTPOYOVMV KOl TPOYECTEPOVNG, TO

KATVIopo Kol 1) KOTOVAA®ON oAKOOA Oempovvion Tpomomomoipot. AkoAovOel

avagopd TV PoctKOTEPOV TAPOYOVTI®V KIVOUVOL Yo TNV EUPAVIOT] KOPKIVOL TOV

nootov (Mivaxag 1.2) odhd Kol OPIGUEVOVY TAPAYOVI®V TOL UTOPEL VO GLUBAAAOVY

o pelwon tov KvoHvov peaviong e vooov.

IMivakag 1.2: TTapdyovieg KvdhHvov yia v eUeavion kapkivov tov pactod (Breast

Cancer Facts and Figures 2013-2014, 2013)

Table 4. Factors That Increase the Relative Risk for
Breast Cancer in Women

Relative

Risk
=40

2.1-4.0

1.1-2.0

Factor

Age (65+ vs. <65 years, although risk increases
across all ages until age 80)

Biopsy-confirmed atypical hyperplasia

Certain inherited genetic mutations for breast
cancer (BRCAT andfor BRCAZ)

Lobular cardinoma in situ

rammographically dense breasts

Personal history of early onset (<40 years)
breast cancer

Twio or more first-degres relatives with breast
cancer diagnosed at an early age
Personal history of breast cancer (40+ years)

High endogenous estrogen or testosterone levels
(postmenopausal)

High-dose radiation to chest
One first-degree relative with breast cancer

Alcohol consumption

Ashkenazi (Eastern Eurcpean) Jewish heritage
Diethylstilbestrol (DES) exposure

Early menarche (<12 years)

Height (tall)

High socioeconomic status

Late age at first full-term pregnancy (=30 years)
Late menopause (=55 years)

Mewver breastfed a child

Mo full-term pregnancies

Obesity {postmenopausaladult weight gain
Personal history of endometrium, owvary,

or colon cancer

Recent and long-term use of menopausal hormone
therapy containing estrogen and progestin
Recent oral contraceptive use
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HAwkila
H nAwia amotelel Tov 16Y0p0TEPO TTOPAYOVTA KIVODVOL Y100 TNV EUGAVICT) KAPKIVOU

TOV HooTOV oTIg Yuvaikes. H enimtoon g vocov avédvetor paydaio pe v nikia,
pe 1o peyoAvtepo  puBud  adénong  va  mopotnpeitol  OTIC  YUVOUKEG
HETEUUNVOTIOWGIOKA, OTTOV 0 Kivduvog dimAactaletot yio KaOe dekaetio tng Long €mg
ta 80 ém. H pelowon g emintwong petd v nikio tov 80 etov mbavotata
avtikotontpilel ta yapnAd mocootd 610 Check-up Tev yovaikdv yeyovog mov odnyel
Kot og elMmy ddyvoon g vocov (WCRF/AICR, Stuckey, 2011 , Breast Cancer
Facts and Figures 2013-2014, 2013, American Cancer Society 2014).

Atopko kat Owkoyevelako lotopiko

Owcoyevetakd lotopikd Kapkivov tov uactov
lNvaikeg pe owoyevelakd 16TOPIKO KOPKIVOL TOL HOCTOL 10101TEPU GE GLYYEVN

Tp®TOL Babuod (UnTépa, adepen, kopm) Tapovctdlovy avEnuévo kivouvo epedviong
g voéoov (WCRF/AICR, Stuckey, 2011 , Breast Cancer Facts and Figures 2013-
2014, 2013, American Cancer Society 2014). O «ivévvog pdioto ovtdg eivar
VYNAITEPOG OTAV GTNV OIKOYEVELD VTAPYOLY TEPIGTOTEPOL TOV EVOG GLYYEVEIS TPDOTOL
Babuov mov &xouvv eppavicel ) voco. Mo cvykekpluéva, GUYKPITIKG HE YOVOIKES
Yopic okoyevelokd 16Topkd, o Kivouvog epgdviong g vocov eivar 1,8 @opég
VYNAGTEPOG Yia TIG YUVaikeG pe pio cuyyevn mpdtov Pabupov otnv omoia £xetl tebel n
dyvmor, oxeddv 3 eopéG VYNAOTEPOG Y10 YUVOUKEG e 2 oLyyevelc kot oyedov 4
QOpPEC VYNAOTEPOG Yoo Yuvaikeg e 3 M meplocdTePeg CLYYEVELS TPAOTOL Pabpov.
Emumiéov, a&iler va onpewmbel mwg o kivouvog gaivetor vo etvar akOpun vymAdtepog
OTIG TEPMTMOELS EKEIVEC OTOV 1M OyV@GON TNG VOOOL GE GLYYEVH TP®TOL Pafiov
1é0nKe o€ veopn Nhkia (Sdyvoon og nhkio pikpotepn tov 40 etov) (WCRF/AICR,
Stuckey, 2011 , Breast Cancer Facts and Figures 2013-2014, 2013, American Cancer
Society 2014).

>10 onueio avtd elvar oNUOVTIKO Vo ETCNUAVOVUE TMOG 1| TAEWOVOTNTA TOV
yovoukav pe 1 1 mepiocdtepovg cuyyeveic mpdtov Pabuov pe Kopkivo Tov pactov o
Ba gpeavicovv moTé TN VOGO, EVM OPKETEG OO TIC YUVOIKES TOV TEMKO VOGOV Og
QOIVETOL VO €YOVV OIKOYEVELNKO 1GTOPIKO TNG vOoov. TEAOG, KOl TO OIKOYEVELNKO
10TOPIKO KOPKivou TV mobnkov o¢aivetor va oyetiCeton pe avénuévo kivovvo

enpaviong kopkivov tov pootov (Breast Cancer Facts and Figures 2013-2014, 2013).
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Cevetwkn) [IpodidBeon
Extipdror 611 10 5-10% OA®V TV TEPIOTATIKOV KAPKIVOV TOV HOGTOL OQEIAOVTOL GE

KAnpovopovpeveg puetaAldéels. Meta&h avtmv, ol petahddéelg mov oyetiCovion pe ta
yovidolo BRCAI1 kot BRCAZ2 ¢aiveton vo ocvvavidviolr otnv TAEOyneio tov
KANPOVOLOVUEVOV TEPICTATIKAOV KOPKivoy Tov pootol. Ot petaArdéelg autég eivor
napovoeg oe Mydtepo amd 0 1% Tov Yevikod TANOLGHOD, WGTOGO GLVAVTMOVTAL TTLO
ovyvh ce cvykekpléveg ebvikodtreg dmog avtn tov Ashkenazi Jewish descent
(Avatoiikn Evpdnn). T'a 1o Adyo owtd, avdAioyo pe tov TAnbvoud mov pedetdrar, n
SKOULAVOT] TOL KIVOUVOL EUPAVIONG TNG VOGOV GE YUVOIKEG LLE OVTEG TIG LETAAAAEELG
nmowiAetl. [To ovykekpyéva, péxpt v nhkia tov 70 etdv, 10 44% £oc 78% TtV
yovakov pe petodrhaéelc oto BRCAL kot 1o 31% émg 10 56% TV yovoukdv pe
uetalddéelc oto BRCA2 @aivetor nog Oa epgavicovv t voco (WCRF/AICR,
Stuckey, 2011 , Breast Cancer Facts and Figures 2013-2014, 2013, American Cancer
Society 2014).

Apxetd axdun yovidw @aivetor va oxetiCovior pe tov Kivouvo eueaviong
KOPKIVOL TOV HOOTOV. ZVYKEKPIUEVO, YOVAIKES TOV TAGYOLV Od TO GTAVIO GUVOPOLO
Li-Fraumeni mapovoialovv moAd avénuévo Kivouvo Tpdmpng EUPAVIoNG KopKivoy
TOV HOoTOD OAAG Kot GAA®V Kopkivov (dykotr eykepdAiov, clpkopo, Agvyoio,
KapKivog vedpova), Yeyovog mov oeeiheton o€ PETOAAAEEIS GTO OYKOKOTOGTAATIKO
yovioro p53. Qot1600, 0 apPOUOE TOV TEPIGTATIKOV KOPKIVOL TOV HAGTOD TOV
opeilovtal 6TO aVOTEP® GVVOPOUO lval HIKPOGS, YEYOVOS TOV arrodidETAL GTO YOUNAL
TOGOOTA EREAVIoNG Tov cLVdpopov ovtod (WCRF/AICR, Stuckey, 2011 , American
Cancer Society 2014). Emumpocbeto, yovaikeg opolvydteg og mpog T0 oD Gmdvio
ATM (ataxia telangiectasia gene) yovidwo eppavifovv mepinov 100 opéc peyardtepo
Kivduvo Yoo TV EUEAVIOT S0POP®Y HOPPOV KOPKIVOL GUUTEPIAAUPOVOUEVOL KoL
OV Kopkivov tov paotov. O aplBuog tov etepolvymtdv gival akoun peyoAidtepog,
nepimov 10 1% tov mANBvopoVL, Kol ot yuvaikeg avtég Toapovoldlovv mEPImO
TETPATAGCI0 KivOuvo gpedvions tg vooov. Télog, mepimov 10 50% TtV yuvaiKoOv
mov mwhoyovv amd T voco Cowden, esugaviCovv Aadn petdAAaén o©To

oykokaTaoToATiKO yovidio PTEN, Oa epgavicovv m véco péypt v nikia twv 50

etdv (WCRF/AICR, Stuckey, 2011 , American Cancer Society 2014).
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ATOULKO LOTOPLKO KapKIVOU TOU UaoToU

IMuvaikeg pe aToptkd 16TopKd KopKivov Tov Hastol Tapovstdlovy avénpévo Kivovvo
eUPAviong TG vooov yuo devutepn @opd. O kivovvog pdAoto @oivetolr mwg givan
VYNAGTEPOG OTOV M TPMOTN Odyvewon €xel 1ebel oe veapn nhxia. [To cvykekpyéva,
yovoikeg twv omoiwv M odyvoon €hafe ydpa oe mAkio pikpotepn tov 40 etdv
eppaviCouv Tov LYNAOTEPO KIVOLVO, EVM Ol VEAPOTEPES YEVIKA Yuvaikeg peavilovv 3
QOPEC PEYOADTEPO KIVOLVO YioL TNV EUPAVIOT] OTOLCONTOTE HOPONS TNG VOGOV
peAlovTika Kot 4,5 eopég peyardtepo kivouvo vo voonoouy Eavd amd KopKivo Tov
naoctov (Stuckey, 2011, Breast Cancer Facts and Figures 2013-2014, 2013).
Emunpdobeta, n yevetkn mpodidbeon, dmwg petodrdéelc oto yoviolw BRCAL kot
BRCA2, mbavotato copfdiiel otnv gvioyvon tov Kivohvou ylo ETAVEUPAVION TNG
vocov (Breast Cancer Facts and Figures 2013-2014, 2013), ev®d otopkd 16Topikd
Kapkivov Ttov mofnkdv kot kopkivov Tov gvoountpiov ovédver Tov Kivovvo

gLPaviong Kopkivov tov pootov (Stuckey, 2011).

Aofrako kapkivwua in situ (LCIS)
To LCIS (Lobular carcinoma in situ) yopoktnpiletor omd pn @uololoyikd KoTTopa

mov oynuotilovror otovg Aofolg tov pactod Omov AapPdaver xdpo M TOPAYMYT|
yéAaxtog (Ewkéva 1.11). Av Kol 1 GUYKEKPWEVH KOTAOTOGY OmOvVimg odnyel og
eMOETIKN HOpPN NG vOoov, ®aTtOco ot yvvaikes pe LCIS éxovv 7 pe 11 @opéc
peyoAvtepn mbavotnta vo gpeavicovv omdntikd kapkivo ce orotodnmote paoctd. To
LCIS dev givor cuvnBmg epeaveg 6t HacTOYpoeio dAAL 1) S1dyvmGN TOL TPOKVTTEL
Hetd amd kamoto Proyio mov dievepyeitan yuo dAlo Adyo (Breast Cancer Facts and
Figures 2013-2014, 2013).

Kalorbeic mabrioeic Tov uaotov
'Hon amd ™ dekaetio tov 1950 o1 gpevvntég €xovv KOTAOANEEL GTO OTL OPICUEVES

KaAon0elg mabnoelg Tov poctov pmopel va oxetiovror pe tov kivouvo gUEAVIoNS
KopKivov Tov paotod. Zuviiwmg 1 1Tptkn Koot VIAcGEL avTég TIc madnoelg o 3
Katnyopieg avaloyo pe T0 mOCO Umopel va emnpealovv Tov Kivouvo epedviong g
vooov: un mopaywyikée Prapec (nonproliferative lesions), vrepnlaoctikéc aAAOIOGELG
yopic atvmio (proliferative lesions without atypia) kot vrepmiacTtiKég oAAOIOGELS 1
atvrio (proliferative lesions with atypia). O un mapayoywég Prafeg de cuvdéovton
HE TV VIEPPOAIKT] OVATTLEN TOV 1IGTMOV TOV UACTOV, QaiveTol vo oyetilovtol pe Tov

kivduvo gueaviong Koapkivov tov pootod omd  eddyoto £wg KabOAov, VD
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nepriapfPdvouv Tic €éng kataotdoelg: tvoon, amiég KOOTELS, NI VIEPTAAGIO,
adévaon (Un OKANPLVTIKY), TOPEKTAGia, (LAAOEWNG OYKOG (kaAonOng), LOVNPES
ONAopa, MrTodoNg vEKPOOT, LOoTITIdN, AmAd WadEvopa Kot GAAOVS Kadon0elg Oykoug
00 pootod (AMmopa, opudptopo, apoyyeiopo, vevpoivoua) (American Cancer
Society 2014).

Lobule

~— Normal lobule

- Lobule filled
with abnormal
cells

) Sam ard Amy Colling

-

Ewéva 1.11: Aofraxd kapxivopa in situ (LCIS), TInyn: American Cancer Society,
http://www.cancer.org/acs/groups/cid/documents/webcontent/003090-pdf.pdf

O1 vTepTANGTIKEG OALOIDGELS YWPig atvmia yapaktnpilovrol amd vVTepPOAIKY|
avamtuén TOV KLTTAp®V 6Tovg TOpovg 1 T Aofiot Tov 16TOH TOL HOGTOV, EVM
eaivetor TG av&avouv Tov Kivouvo gpedviong Kapkivov tov pactod 1,5-2 @opéc
CLYKPITIKA HE TIS YUVOIKEG OV Ogv eUOAVICOVV LIEPTAACTIKEG OAAOLDGELS YWPIC
atoria. [Teptiappdvoovv ™ cvuvin mopoyevn vepmiacio, To cOVOETO VvadEVOUA, TN
OKANPLVTIKY adévwon, to. ToAvaplpa Inlopata (ONAOUATOoN) Kol TNV OKTIVIKN

ovAr] (Breast Cancer Facts and Figures 2013-2014, 2013; American Cancer Society
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2014). OhoKANpOVOVTAS, 01 VIEPTANCTIKES AALOIDOELS ue atvmia oyetilovtal pe Tov
VYNAGTEPO KIVOLVO EUPAVIONG KOPKIVOL TOL HOGTOV, O OTO10¢ OTIG TAONGES OVTEG
eaivetor Twg etvat 4-5 opéc peyoAdTePOG amd OTL 6ToV HEGO 0p0. Ot VTEPTAACTIKEG
aAlowwoelg pe atvmia yopaktnpilovratl amd vrepPoitkny avEnon TV KLTTAP®V GTOVG
wopovg N ta Aofia Tov 16TV TOL HOGTOD, EVO TEPIAAUPAVOLY TNV ATVTN LIEPTANGTN
tov mopov (atypical ductal hyperplasia — ADH) kabmdg kou v dromn AoPlokn
vrepmiacia (atypical lobular hyperplasia — ALH) (Breast Cancer Facts and Figures
2013-2014, 2013; American Cancer Society 2014).

[MvkvétnTa Maotov
H mukvdtta tov pootod anotedet £va delktn g avadloyiog TOL GLVOETIKOV 16TOV G

oxéon pHe 10 Mm®dn 16t6 mov VIAPYEL 6to paotd. ‘Etcl, oty mepintoon 6mov o
OULVOETIKOG 16TOG VIEPEYEL EVOVTL TOV ATMOOVS 1GTOV 1) HOCTOYPOQPIN Hog divel TNV
EIKOVO QVENUEVIG TUKVOTNTOG TOV HOGTOV, YEYOVOG TOL (OIVETOL VO OTOTEAEL Evay
W6YLPO aveEapTNTo TOPdyovTa KvOOVoL Yo TNV EReAavion kapkivov tov pactov. [T
GLYKEKPLUEVA, YOVOIKES e TOAD avENUEVN TLKVOTNTA HOGTOV Tapovcstalovy 4 pe 6
QOPEC LEYOADTEPO KIVOLVO EUPAVIONG TNG VOGOV GLYKPITIKA LE YOVAIKES te AyOTEPO
mokvovg pootovg (Breast Cancer Facts and Figures 2013-2014, 2013; American
Cancer Society 2014).

Mio mnfodpa mopoaydvtev UTOPOVV Vo EMNPEAGOLV TNV TLKVOTNTO TOL
pootod Om®mg M NAkio, M KATACTOON EUUNVOTOVONG, T XPNON OCLYKEKPLUEVOV
eoapuakeov (oppovikn Bepameion kotd TV EUUNVOTOLOT), N EYKLUOGUVN OAAE Kot
yvevetwkol mapdyovtec. Ilpdypat, m mokvomta tov paoToV emnpealeton  omd
KANPOVOLOVUEVOVS YEVETIKOVG TOPAYOVTEG OALG LELOVETAL e TNV NAKio Kot KON
TEPLOCOTEPO LE TNV KNGO Kot TV eppunvomavon. Emmdéov, o delktng avtdg gaivetan
ot elvan yevikd yoaunAdtepog petalh yovouk®v pe vynAdTtePo copatikd Bépoc Adym
TOV UEYOADTEPOL TOGOGTOV TOV AIMAMOOLG 10ToL. Opiouévo @appaxo emiong
emNpealovy TNV TLKVOTNTO TOV UAGTOD OTMG 1 TAROEIPAivY (LELDVEL TNV TUKVOTNTA)
0ALG Kol M ouvovoouévn oppovobepameion kaTd TV gppnvomovcon (awédver v
nmokvotnto) (Breast Cancer Facts and Figures 2013-2014, 2013; American Cancer
Society 2014).
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Oppoveg kot Mapayovteg GXETL{OUEVOL LLE TNV AVATIAPAYWYT)

Euunvog Pon (Euunvapxn kat Euunvémavon)
H mpodn sppnvapyn (€vapén eppnivov pucemg Tpv v nAkio tov 12 etov) kovn n

KaBvoTepnUEVN EUUNVOTTOVGT] (EUUNVOTOLON HETd TNV NAKia TV 55 eTdv) Qaivetot
TOG OMTOTEAOVV TOPAYOVIEC OV UTOPOLV VO OWENCOLV TOV KIVOLVO EUPAVIONG
Kapkivov Tov paotov. To yeyovog avtd omodidetor otn pokpoypdvia Ekbeon tov
YOVOIKOV OTIG OPUOVEG TOL OPYOVIGHOL OT®MG &lvar ta 016TpOyoOvVe Kol M
npoyeotepovn (WCRF/AICR, Stuckey, 2011 , Breast Cancer Facts and Figures 2013-
2014, 2013, American Cancer Society 2014, Global Cancer Facts and Figures, 2015).

Kvnon
H veopn nhkia katd v mpdtn tEAedunvn komon (mAikia pkpdtepn tov 30 €T0OV)

KaOdS Kot 0 avénuévog aptBpdc Kuncemv oxeTiloviol GUVOAKA LE HEIOUEVO Kivouvo
eUPAVIoNG Kapkivov Tov paotov. Qotdc0, a&ilel va onuetdcove Tog N pelowon o
TOV Ktvdvvov dev gtvar dpeon. [T cvykekpyiéva, gaivetat mmg VIEPYEL o TOPOIIKY|
avEnon Tov KwovLvov Yo o Tpdta 5 pe 10 €t mov axolovBovv o TEAEOUNVY
KONo™, W10UTEPO OTIS YUVOIKEG EKEIVEG TTOL KLOPOPOVV Y10 TPMTN (OPA UETA TNV
nikia tov 30 etov (Stuckey, 2011, WCRF/AICR, 2010 , Breast Cancer Facts and
Figures 2013-2014, 2013, American Cancer Society 2014, Global Cancer Facts and
Figures, 2015).

Oniaoudg
Yougpwvo pe v o tpdéoceatn ovagopd twv World Cancer Research Fund (WCRF)

ko American Institute for Cancer Research (AICR) 1o dedopéva yioo to 611 0
ONAOGLOG TPOGTATEDEL EVOVTL TOV KAPKIVOL TOV HOGTOD TOGO TPOEUUNVOTAVGIOKA
660 kot petepunvorovctokd sivar «mreotika»y (WCRF/AICR, 2010). TIpdyupott ta
dedOUEVOL TV TTEPICCOTEPOV UEAETOV GLVAOOVY GTO OTL 0 ONAacuOg Yo Eva ¥pdvo 1|
TEPLGGOTEPO UEUDVEL EAAPPADS TOV KIVOLVO EUPAVIONG KOPKIVOL TOV HOGTOV, EVO M
HeyaAHTEPT SLAPKELN POIVETAL TOG LELDOVEL OKOUN TEPIGGOTEPO TOV Kivouvo (Stuckey,
2011 , Breast Cancer Facts and Figures 2013-2014, 2013, Global Cancer Facts and
Figures, 2015). O OnAaocpog oyetiCetor pe avénuévn d10poporoinon Tov KLTTapOv
TOV paoToV koBMG Kou pe petwuévn €kbeon g yvvoikag OTIG OPUOVEG TOV
OpPYOVIGHOD KOTA TO OWCTNHO NG OUNVOPPOLOS 7OV GLVOSELEL TO ONAaGO.

Emumpdobeta, évag akdun mbavog unyovicpos eaiveton vo oyetileton pe TG OoUIKES
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oAAaYEG TOV AQUPBAVOLY YDPO GTO LOCTO UETA TN YOAOLYIO KOL TOV OTOYOAOKTIGUO

(WCRF/AICR, 2010 , Breast Cancer Facts and Figures 2013-2014, 2013).

EEwyeveic Oppoveg

AvtiouAMnntika Awokia
Ot oppdveEG OV PLGLOAOYIKG VTTAPYOVY GTOV YVVAIKEID Opyavicrd (016TPOYOVA Kot

TPOYESTEPOVT)) €Yl Qovel g pmopel va oyetiovion pe Tov Kivouvo gUOAvVIoNg
Kapkivov Tov pootod. YO 10 mpiopa avtd, kol Aoupdvoviag vmwoyn T To
OVTIGLAAMNTITIKA YO0 TEPEXOVV TIG OPUOVEG AVTEG, LTooTNPIleTOl TG N TPOSPUTN
¥poMN Tovg mhovoTaTA aWEAVEL TOV KivVOUVo EUEAVIONG KOPKIVOL TOV HOGTOV KOTA
10% éwg 30% o7T1g YOVOIKEG TOV TO XPTCUYLOTOLOVV GUYKPLTIKE [LE YOVOIKEG TOV dEV
axolovBovv avtictoryn aymyr. Avtifeta, yovaikeg Tov gouv S10KOYEL T XPTOT TOV
dwokiov v 10 1 kan meprosodTepa £ avTpeT®nilovy ToV 1010 Kivouvo He YuvaiKeg
7ov dev éhafav moté aviicvAAnTTikny aywyn (Breast Cancer Facts and Figures 2013-
2014, 2013, American Cancer Society 2014, Global Cancer Facts and Figures, 2015).

OpuovoBepaneia MeTepunvonauaolaka
H opuovoBepaneio pe owotpoydva (cvyvd ouvOLOCUEVY] WE  TPOYECTEPOVN))

epapuoletor €0® Kol ypovie ®G HEBOSOC AVIUETOTIONS TOV CLUTTOUATOV TNG
EUUNVOTOVOTNG, OAAG Kl TPOKEUEVOL v TPOANPOEL 1| 00TEOTOPWON. XTIG YUVAIKES
TOV VILAPYEL AKOUN 1] WATPA Ol YILTPOL EMAEYOVV TN YOPNYNOT 016TPOYOVMV nall pe
TpoyecTePOVN (cLvdvacpévn oppovobepameioo — combined hormone therapy) evod oe
exetvec mov €yovv vmoPAnfel o€ votepekTopur] YOPNYOLVTOL HOVO O1GTPOYOVA

(estrogen therapy) (American Cancer Society 2014).

H mieiovémta tov peretdv mov €xovv degoybel Ta tedevtaio £ KataAyet
070 OTL M TPOGPUTY AY®YT| HE cLVOLOAGUEVT oppovobepaneion avédvel Tov kivovvo
eupaviong kapkivov Tov pactod otig yvvaikes. O kivévvog owtdg avéavetor 660
peyoAmver m obpkela g OBepameiog, evd eivor VYNAOTEPOG YO TIG YUVOIKEG TTOV
vrofaAiloviol 6E aymyn He TNV Evapén g EUUNVOTOVONG GLYKPITIKE LE EKEIVES TV
omoimv 1 aymyn exwva apyotepa. Qotdc0, 0 KivOuvog EUPAVIoNS TNG VOGOV (aiveTol
TOG HEIOVETOL PHEc 6€ 5 €N amd T dtakomn ¢ oppovobepomeiag (Breast Cancer

Facts and Figures 2013-2014, 2013, Global Cancer Facts and Figures, 2015).
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Mapdyovteg oXETI{OUEVOL IE TOV TPOTIO {W1)G

Hayvoapkia

Yy mo npoceatr avaeopd tovg to 2010, to World Cancer Research Fund (WCRF)
ko to International Agency for Research on Cancer (IACR) koatéAn&av mmg to
vepPaAiov couaTikd Almog eaivetal mmg avEdvel Tov Kivouvo eueaviong Kapkivov
TOV HOOGTOV OTI YOVOIKEG WETEUUNVOTOVGCIOKA, KOl TO OEGOUEVO Y10l TOV 1OYVPLGHUO
avto givar «reiotika» (WCRF/AICR, 2010). ITpdyportt, o Kivduvog @aivetol mog givat
1,5 @opéc vymidtepog Yo TIg VIEPPapeg Yuvaikeg Kot 2 opES LVYNAITEPOS Y10, TIG
TOOOOPKES YOVOIKEG GUYKPITIKA UE EKEIVEG TTOV €ivol puotoloyikov Bapovg (Breast
Cancer Facts and Figures 2013-2014, 2013, Global Cancer Facts and Figures, 2015 ).
To yeyovog avtd amodidetar 6to 0Tt T0o VIEPPAALOV crOpOTIKO AlTog ennpedlet dueca
TOL EMTEDO TOV OPUOVAV TOL KLUKAOPOPOVV GTO YUVOIKEIO CAOUA OTWS 1) VGOVALVT, O1
woovAMvoppun kol avénrtikol moapdyovieg, oAAd Kol TO OGTPOYOVA, T OTOlN
LETEUUNVOTOVGLOKE (AOY® TG EAAEIYNG TOV MOBNKAOV) TPpoépyovTal Kupiwg amd Tov
Modn wotd. H ékkplon tov oppovav avtdv dnuovpyet €va mepiPdAlov mov
QOIVETOL MG ELVOEL TNV KOPKIVOYEVEGT Kol OYl TNV OTOTTMOON TOV KLTTAPOV,
EVIOYVOVTOG TAPAAANAL TN EAEYLOVOON OOKPLIoN TOV CAOUATOS, 1) omoio pmopel va
ocuuPdrier oty évapEn oAAd kot v €EEMEN SPOpP®V  HOPO®V  KOpPKivov,

ovumepAappavouévov kot Tov kapkivov tov pootod (WCRF/AICR, 2010).

AvtiBeta pe v mepiodo g EPUNVOTOVONG, TO VIEPPAALOV cOUATIKO AlTOG
mOovoTaTo  AETOVPYEL TPOCTATELTIKA EVOVIL TG VOOOL YL TIG YUVOIKES
TPOEUUNVOTOVGLOKA. X& Hiol TPOGPATN UETO-AVAALGT HETAED YUVOIK®OV NAkiog 40-
49 gtdv, o1 gpeVVNTEG TOPATHPNOAY TS Ol VIEPPUPES KO TOYVSUPKES YUVOIKES
napovcialav avtiotorya 14% kot 26% pikpoTepO Kivouvo €UPAVIONG KAPKIVOL TOL
LOGTOD GLYKPITIKG UE TIS Yuvaikeg @uotoroywkov Papovc (Nelson et al., 2012).
[MapdAinio, pio CLOTNUOTIKY OVOOKOTNGOY WHEAETM®V OTIC OMOIEG OCULUUETE AV
YOVaiKeg TPogUUNVOTOLGLakd and 15 drapopeTikég xdpes, avédelle tmg pio avénon
tov Asgiktn Malog Topatog (AMY) koatd 5 kg/m? cuoystiomke pe 7% peioon tov
KWvOOVoL EUEAVIONG KapKivov Tov poaotol o€ yuvaikeg e Koavkdolag euing kot pe
5% peiwomn og yovaikeg AQPIKaviKNg Kotaywyng, eved avénon (5%) mapotnpnbnke

HoOvVo o€ yuvaikes mpoepyopeves amd Actatikes ydpes (Amadou et al., 2013).
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duaikl) ApaotnpldtnTa
Ta tedevtaia 20 ypoévia mhveo 80 perétec Exovv de&oybel Taykoopimg TPOSTUOMVTOG

Vo 0ELOAOYHGOLV TNV EMSPACT] TG PLGIKNG OPAGTNPLOTNTOS GTOV KIVOLVO EUPAVIONG
KOpKivOL TOVL HOOTOD. 2TV MAEOVOTNTA TOLG TElvOLV ©TO OTL M QULGIKN
dpactnpoTTa THAVOTATO 0P TPOCTUTELTIKA £VAVIL TNG VOGOL Y10 TIC YUVOIKEG
UETEUUNVOTOWGIOKG, €VO TO OdOUEVAL YlOL TIG YUVOIKEG TPOEUUNVOTOVGLOKA
napapévouv edum (WCRF/AICR, 2010, Breast Cancer Facts and Figures 2013-
2014, 2013). MdaMota, n wo mwpoécPaTn ueta-ovdivon 31 TPOOTTIKMOV UEAETMV
avédelle mmg N ELOIKY dpacTnPOTNTA cvoyetiotnke pe 12% pikpodtepo kivovvo

ELLPAvVIoNG Kopkivov Tov pootol yia Ti¢ yovaikes (Wu et al., 2013).

Ta 0péAN ™G QUOIKNG OPACTNPLOTNTOS EVOVTL TOL KWWOUVOL EUPAVIONG
KOPKivOu Tov pactod mhoavotoTo oeeihovial otnv €midpOct TNG OTO COUATIKO
Bapog, oTO 01GTPOYOVA, GTNV VGOLAVOOVTIOTACT OAAG Kol GE OEIKTEC PAEYUOVNC.
[To ovykekpyéva, M QLOIKN JdpacTNPOTNTA UTopel va ennpedost Tov Kivovvo
EUPAVIONG TNG VOGOUL gite HEGm ammAelag Bapovs otic veépPapeg yuvaikeg gite pécw
dltpnong oT1g PLGoAoYIKod Papovg. Optopéveg PEAETEC UAAMOTO LTOSEIKVHOLV
TOC N QLGIKN JPACTNPLOTNTO UTOPEL VO EMTUYEL KOl OMMOAEL GTAAYVIKOD AITOLG
eQOGOV Yivel pe t0 «owotd tpomox» (Friedenreich, 2011, Wu et al., 2013). Emum\éov,
Aoppdvovtag vrdym v amdAVTO TEKUNPLOUEVY] GYECT TOV OIGTPOYOVMV LLE TOV
Kivduvo eUEAVIONG KOPKIVOL TOL HAGTOV, QOIVETOL T®G M QULGIKN OPUCGTNPLOTNTO
ovpPdArel ot pelmon TV EMTEOOV TOVG UEGH 3 UNYOVIGULOV: 0) LELDVOVTOS TO
eMinedo ToLV GOUATIKOD AiTOvg (Bacikn TNy 0GTPOYOVOV UETEUUNVOTOVGIOKA), B)
JLPOPOTOIDVTAG T EMMEON TOV ASTOKIVAOV (TOAVTENTIOI®MV TTopaydueva amd To
MrokOTTOpa) OV EMNPEALOVV TV TAPAYMYY] TOV OIGTPOYOVMV KOl Y) LELDOVOVTOS TO.
emineda TG WOOLVAIVIG aipotog Kot avEdvoviag emopéveg to enimeda g SHBG
(circulating sex hormone binding globulin). ITapdAAnia, dAlot mBavoi pnyovicpoi
neptloppdvouv m Bertiowon g tveovivogvatcnaciog, tn Lelwon TOV EMITEI®V TOV
0&e10MTIKOV 0Tpeg KaBMG Kol TV SEIKTOV QAEYUOVNS, TN Pertiwon tng Aettovpyiog
TOV  OVOCOTOUTIKOD GCUCTHUOTOS OAAG KOl TNV KOTOGTOAN [OVOTOTI®V TOV

opyavicpov ov mpodyovv TV Kopkivoyéveon (Friedenreich, 2011, Wu et al., 2013).

Kdanvioua
Mo moALG xpdvio, peAéTeG TOV TPOSTAHOVGAV VO GUGYETIGOVY TO KATVICUA LE TOV

Kivduvo eueAvVIoNg Kapkivov TOL HAGTOV 00MNYOUVIAV GE 0CO(PT| CLUTEPAGLOTO.
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[MTAéov Opme, 6A0 Kol TEPIGOOTEPES UEAETEG OVOOEIKVOOLV TMG TO HOKPOYXPOVIO
Kamviopa oyetileton pe avénuévo kivovvo epupaviong Kapkivov tov pootov. To 2014,
n avagopd tov US Surgeon General oyetikd pe 1o kamviopo avédelEe mog ot
yovaikeg mov kdmviov mapovoialav 10% peyodvtepo kivdvvo va voorcouvv
OLYKPITIKA UE TIC YLVOikeg mov Oev eiyov Kamvicel moté. EmmAéov o avEnuévog
apOuog Tov etdv Kamviopoatog (20 n wepiocdtepa €T KATVICUOTOS), O ALENUEVOC
apBpdc tov torydpov avd nuépa (20 | mtepiocdtepa totydpa/nuépa) oAAG Kot To
TokeTOéT Kamviopotog (20 1 mepiocdtepa) GAVINKE Vo 0LEAVOLV CMUOVTIKG TOV
Kivduvo gueaviong g vooov. QoT1d60, 01 EPELVNTEG EMECUAVAY TTWS TO OEOOUEVA
avtd etvor «evOelKTIKd aAAG Oyl emapkn» €TI0l OCTE Vo KataAnEovpe oe pio

artioroyikn oyéon (US Surgeon General, 2014).

To mafnTiKd KATVIGHO QaiveTal TG CLVOEETAL e VYNAOTEPO EMIMESD OVGLOV
mov Bewpodvion Kopkvoydves M tolikéc Omwc 1o PeviOAlo, M POopUOASEDOT, Ot
kateyiveg kot ot N-vitpolapives. Q¢ amotéAecpa, OpKeETEC amd TIG UEAETEC TOL
Aappdvovy yopa ta televtaio xpoévia @aivetor vo to cvoyetilovv Betikd pe v
EUOAVION TNG VOoOL, ME TOV Kivduvo vo givar VYNAOTEPOG YO TIG YUVOIKEG
TPOEUUNVOTOVGLOKG GE GUYKPIOT| LE EKEIVEG UETEUUNVOTTAVGIOKA. 2GTOGO KOl £
T0L OEOOUEVE TOPAUEVOLV KEVIEIKTIKA OAAGL OYL EMOPKT» TPOKELUEVOL VO KOTAANEOLV

o¢ pio artioroykn oyéon (US Surgeon General, 2014) .

AALOL TAPAYOVTEG KIVSUVOU

Aktwvofolia

O yvvoikeiog pootdc eivor Wwiitepo  gvaicOntog amévoavtt oty lovilovoa
aktwvoPoAia. T'ia to AOYo avtd, yuvaikes ol omoieg eite g Tadd €ite WG VEAPES
eviiAikeg vefAnOncav oe kdamown Bepameio mov mepreAdpPave axtivofolion otV
neployn Tov otnhoug (m.y. kolondelg mabnoelg Tov paocToh, cKoMmor, kakondelo
onw¢ AMépeopo Hodgkin’s) mapovoidlovv avénuévo Kivouvo eueavions KapKivov tov
paotov. O kivouvog awtog PEPata e€aptdror amd v nAkia g yovaikag, T 060
™G akTvoPoiiag, aAld Kol To ypovikd ddotnua mov £xel TapéABel amd v €kbeon
o€ aVTY, VO QaiveTal TG eivol LEYAADTEPOG Y10l TIG YUVOIKEG EKEIVES TTOV eKTEOM KOV
oV aktwvoPoria katd v epnPeia (American Cancer Society 2014). Téhog, a&ilet

va onuelwdel Twg o kapKivog Tov paotol amotelel pio omd TIC O CLYVES LOPPES TNG
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vOGoL Yo yuvaikeg ol omoieg NTav emMENCAVTIES OO AT KATA TNV TOOKN NALKiL.
MdaMmota, o kivovuvog givat VYNAOTEPOG Yo TIC YUVOIKEG EKEiveg mov EAafav VYNANG
doong axtwvoPoria petald 10 ko 30 etov, OT®G otV TEPImT®ON TG VOGOL
Hodgkin’s (Breast Cancer Facts and Figures 2013-2014, 2013, Global Cancer Facts
and Figures, 2015).

Diethylstilbestrol (DES)
To Diethylstilbestrol (DES) amotelei pio cvvBetikny popen 016TPOYOVOV TOL

yopnynOnke amod to 1940 éwg kot 1o 1970 6g yuvaikeg TOL KLOPOPOVLGAV TPOKEUEVOD
va TIC mpootatevoel amd amofoAés. H yopnynon tov telkd amoayopedtnke
dekaetio Tov 70 Otav mopatnpnOnke mwg O GLVEPAALE GTO VO OMOTPOTOLV Ol
amoPoAEC, evd TopAAANAN KOTOYPAONKOV TPOPANUATO GTO AVATUPAY®YIKO CUGTNLLO
Todldv, TOV oTolmv ot UNTépeg elyav AdPel to edppako avtd. H mieiovomra tov
HEAETAOV KATOANYEL TOG O YOVOAIKES TOL akoAOVON oAV Bepameia e To PAPUAKO AVTO
napovsialav 30% vyniotepo Kivouvo EUEAVIONS KOPKIVOL TOL LOGTOV GLYKPLTIKA
pe exelveg mov dev extédnrav moté oe ovtd. [apdiinia, €xer mapatnpndel mmg
yovoikeg Tv omoimv ot untépeg elyav axkolovdnoet tétotov €idovg aymyn Kotd TV
KONGoN TOVG PaiveTal TS TOPOVSIAlovV emiong eAaPPE AVENUEVO KIVOUVO EUOAVIONG
g vooov (Breast Cancer Facts and Figures 2013-2014, 2013, American Cancer
Society, 2014).

1.3 AlaTpo@1] KoL KApKivog ToOV HaeToU
To 1981, ot Doll ka1 Peto avépepav nog mepimov to 30-35% twv Oavitov omd

kapkivo ot Hvopévee TloMteieg g Apepikng 0o pumopovce va amodobel ot
dwatpoen (Doll and Peto, 1981). Me 1o mépacpua TV YpoOvmV, 1 CLUVEXNG UEAETN
OVOPOPIKA LE TOVG TOPAYOVTIES TOL UTOPEL VO GUUPAAOVY GTNV EUPAVIOT TNG VOGOV
ovyKAivel 6To OTL PHOMG TO0 5% OA®V TOV TEPIOTATIKOV Kopkivov Ba pmopovce va
amod00el 6e YEVETIKOVG TOPAYOVTES, EVAD Yo TO LITOAOOo 95% mo onuavTikd poAo
eoaivetal mo¢ Jwdpapotiler to meparrov. Ewdwotepa, o Opog mepidiiov
nephapPaver mapayovieg mov oyetiCovral pe tov tpomo {ong (onA. moyvoapkia,
OAKOOA, KAmviopo, @LOIKN dpactnpuotta), eEmyeveis mopdyoviec  (SnA.
nePPOALOVTIKY) LOAVVGT, akTvoPoAin, AOUMEELS K.ATT.) KOL QUGIKA TN STPOPN 1M

onoia. avtiotoyei oto 30-35% mepinov tev mapaydviov kwvddvov (Anand et al.,
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2008, Baena Ruiz and Salinas Hernandez, 2014). Xto onueio ovtd o&iler va
onuelwdel T o PabUoOg oToV 0mO10 1) SLATPOPY| EMOPE GTNV EUPAVION GAAL Kol TV

avATTLEN TOL KOPKIVOL, S10PEPEL AVALOYA [LE TN LOPPOY] TOV.

AvoQopiKd e TN SOTPOPT KoL TOV KIVOLVO EUPAVIONG KOPKIVOL TOV HOGTOV,
T1G TehevTaieg dekaeTies, TANOMPo PEAET®V amd OAO TOV KOGUO £XOLV EPEVVNGEL TN
oxéon HETOED OCLYKEKPYEVOV TPOPIH®V Kol OPERTIKOV CLOTOTIKOV KOl TNG
enpaviong kapkivov tov pootov (Lof and Weiderpass, 2009, Michels et al., 2007,
Mourouti et al., 2015a, Romieu, 2011, Thomson, 2012, Vera-Ramirez et al., 2012).
Meto&d avt®v, Hovo 1 TPOSANYN 0AKOOA £xEl YopaKkTNPIoTel ™ pio cuVNROELD TOL
eatvetor va ovoyetiletor cvotnuaTiKE pE TOV KIVOLVO EUEAVIONG NG VOGOUL.
[MopdAinia, n amotipnomn S0TPOPIKOV TPOTVTMV, OVTL Yio T1 UEAETN LELOVOUEVOV
TPOPIL®V Kol OPENTIKOV CLOTATIKOV avTOV, ¢oivetor va kepdilel 6ho Ko
TEPLOCOTEPO E£60POC AVOPOPIKA LE TNV EMOPOCT NG OSATPOPNG OTOV Kivovvo
eupdviong kapkivov tov pactov. llapokdto Oo avaeepBodv mepinmikd To
Kuplotepa PIPAOYPAOKE EVPALOTO TOV TEAELTUIOV ETOV OVOPOPIKA LE TN CYEOM
CLYKEKPIUEVOV TPOPIU®V KOl OPENTIKOV GLGTOTIKMOV HE TOV KIVOLVO EUQAVIONG

Kapkivov Tov HacToV.

1.3.1 AAkoOA
Yougpwvo pe v mo tpdoeotn avapopd twv World Cancer Research Fund/American

Institute for Cancer Research (Updated Breast Cancer 2010 Report) yio tov kapkivo
TOV HOGTOV, 1 KOTOVAA®GN OAKOOA (POIVETOL TMOC OMOTEAEL GLUUTEPLPOPA M omoio
otafepd cvoyetiletonr pe avénuévo Kivouvo gpedvions g vocov, aveaptnta amod
TOV TOTO TOV OAKOOA 0ALG ko To emimedo eppnvonavong (WCRF/AICR, 2010). Ta
dedoUEVaL Y10 TOV OYLPIOUO OVTOV PAIVETOL TG EIVOL «TTEICTIKA» KOl £PYOVTAL VO
eMPEPAULDGOVY TNV TPONYOVUEVT] avopopd TV avotépm opyovioudv (WCRF/AICR,
2007b), cvupovovtag mTopdAInia pe ta tedevtaio emdnuoloyikd dedopéva. ITo
OCULYKEKPIUEVA, O Hio TPOCPOTN OVAGKOTNGCY oTnVv omoio cvumeptAnednkay 113
EMONUOAOYIKEG LEAETEG, Ol EPELVNTEC HEAETNOOV T OedOUEVA amd 44,552 yuvaikeg
mov e cuvnilav vo KoTavaA®vouv OoAKOOA KaBdg kot 77,539 yuvaikeg mov
KotnyopomomOnkav ©g «elappeig moteg» (light drinkers) (dni. cvvhblav va
KatavaAdvouv péxpt 1 motomuépa). Ot gpeuvntég mapotipnoay pio pétplo oAAd
ONUOVTIKT] CLOYETION UETOED TNG YOUNANG KOTAVAA®ONG GAKOOA KOl TOV KIvOHVOL

EUOAVIONG KOPKIVOL TOV HAGTOV, VO TOPAAANAN, 1| QVENUEVT KATAVAAMOT OAKOOA
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(ONA. 3 M ko mEPLOCOTEPO TOTA/MUEPA) OLOoYETIOTNKE pE avENUEVO  Kivouvo
eupaviong g vocov koatd 40-50%. Toavtdypova, wotaypdenke mn  Vmopén
OLOTNWATIKNG docoe&apTduevng oxéong Hetalld ¢ KatavaAwons oAkodA Kol Tov
Kwodvov euedviong kapkivov tov upactov (Seitz et al, 2012). Avrtictoya
OTOTEAECUOTO OVOPOPIKE UE TN YOUNAN KOTAVOA®OTN OAKOOA OvESEEOV Kol O
Bagnardi ka1 cvvepydteg tov o€ pio peto-aviivon 222 pelet®v KaTd TNV omoio
avaAvnkav ta dedopéva amd ~ 92,000 dropa mov yopaktnpiloviav omd younin
KaTavAA®on oAKOOA (OmA. péxpt 1 moto/muépa) ko 60,000 acBeveig mov oe
ocuvnilav va katavaAdvouy alkoOA. To amoteAéopata TV avaAbcemy KatEAnEav
TOG 1 YAUNAN VT KatavdAoon aAkoOA cuoyetiotnke pe 30% peyaidtepo kivouvo
enpaviong kopkivov tov pootod (Bagnardi et al., 2013b). H avotépm gpguvntikn
opdoa, oe pio akdun mo wPOSEATN UETA-OVOALGTN 572 HEAETOV OTNV OToid
coumeptinednkav 486,538 acbeveig pe 23 S10popeTikég LOPPESG KapKivov, KatéAnte
TG AVOPOPIKA LLE TOV KOPKIVO TOL HOGTOV, Ol YUVOIKES TOL KOTOVAAOVOY LEYOAES
noocdtteg aikool (heavy drinkers) cuykpitikd pe ekeiveg OV £TVOV TEPLOTAGIOKA 1)
ka0O6A0V Tapovoiacay Gyedov SMAACIO KIVOUVO EUEAVIONG KOPKIVOV TOL HOGTOV.
Mdéhota, Omwg kataypdenke, m oxéon oavty Mrav kabopd S0GoeEAPTOUEVT
(Bagnardi et al., 2015). Ta Topomdve ETONUOAOYIKG EVPTLOTO GE GUVIVOCUO UUE TIC
exBéoelg Tov d1EBvav opyoviGH®VY, a1ToAoyohV amdALTO EVA TAVTOHYPOVAE EVIGYHOLV
KLOAoG TG o Tpoceateg odnyieg g American Cancer Society (ACS) avagopikd pe
™ OTPOPN Kol TN QUGIKY OPACTNPOTNTA ®G HEGH TPOANYNG TOL KOpKivov,
COUPMOVO LE TIG Omoieg MPOTEIVETAL O TEPLOPIGUOG TNG TPOSANYNS 0AKOoOA ot 1
TOTO/MUEPQ Y10 TIG YVVaikes Tov cuvnBiCovv va katavaidvovy aikoor (Kushi et al.,

2012).

Ot punyovicpol pécw TV omoimv TO OAKOOA (Qoivetal vo GLUPAAAEL oTnV
EUOAVION KOopKivoy Tov paotol dev £xovv mAnpwg katavondel. Ta avénuéva enimeda
01GTPOYOVOV OTIS YUVOIKES OV KATAVUADMVOLV OAKOOA mBaviTata amotelodv TOV
TPp®TO Poctkd unyavicpd ticw and avt ) oxéon. [pdypott, N KatavdAwon aAkoor
&xel ™ duvaToTNTa Vo aLEAVEL TOL EMMESD TOV OLGTPOYOVMV HE O1APOPOVS TPOTOVC:
a) av&avovtag T SpacTnPLOTNTA TN APOUOTACTG LE OTOTEAEGLO T UETOTPOTN TNG
TEGTOOTEPOVNG GE 010TPOYOVa, B) avaotéllovtog T Aettovpyion 600 eviduwv ta
omoio emteA0VV SNUAVTIKO POAO GTNV ATOSOUNGT TOV OLGTPOYOV®V, Y) LELDVOVTOG

™V €KKPIoT HEANTOVIVNG, M OTTO10L OVAGTEAAEL TNV TOPAY®YN TV 01GTPOYOVMV Kot )
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avéavovtag TV 0EEWMTIKN KAVOTNTO TOV NTOTOG, 1| OMOold €YEL MG ATOTEAECILO
HEUEVO puetafoiopd tov oteposdmv (Seitz et al., 2012). ITapdiinia, to Tapdymyo
TOV LETOPOMGHOD TOL OAKOOA, OGS 1 aKeTAAdEHON Ko o1 eEAev0epeg pileg, paivetan
va &govv t duvatdmrta Kotaotpopns tov DNA (Coronado et al., 2011, Dumitrescu
and Shields, 2005, Seitz et al., 2012), evod gv puépet, 1 oyéon petad e KaTavaAmong
OAKOOA Ko TOL KIvOHVOL EUPAVIONG KOPKIVOL TOV HOGTOV aivetal vo, emnpedletal
Kot omd TV AAANAETIOPAON TOV AAKOOA pe TO PUAAIKO 0EV. To PLAAIKS 0EL amotelel
éva Pacikd pikpoBpentikd cvotoTikd oamapoitnto yioo T ovvleon oAAd Kot TNV
avadounon tov DNA, éyovtag moapdAinia v kovotnta vo ££0VOETEPOVEL TIG
erevBepeg pileg mov mapdyovior kotd to peTaforopd Tov aAkoOA. To aAkool amd
v OAAN, €ival YVOOTOG OVTOY®VIGTNG TOV QUAAIKOV 0EE0G, KOl EMOUEVOS M
KaTovaAwon Tov mlavototo ennpedlel apvnTikd To enineda ELAAMKOD 0&E0C GTOV
yovaikeio opyaviopd, dlaTapaccovtag £T61 T dtodkacio cuvBeog Kol avadOUNoNS
tov DNA, 1 omoio oyetileton dueca pe v kapkwoyéveon (Coronado et al., 2011,
Dumitrescu and Shields, 2005, Zhang et al., 1999). OAokAnpdvovtag, emmAéov
punyovicpol mTov oyetilovtal Pe TNV EMLYEVETIKN 1 TIG GUYKEVIPMOGELS PETIVOEOMV OEV

givar axopn Eexdabapot kot yio o Aoyo awtd yprilovv mepattépm depedviong (Seitz et

al., 2012).

1.3.2 dpovTa kot Aayavika
Ta o@podta kot To Aoyavikd eivol €upémg YVOOTO TG TEPLEYOLV TANODpQ

OLOTATIKOV Om®G Prrapives pe avto&edoTikég Kavotnteg (dnA. Prrapivn C ko
Brrapivn E), puAikd o0&y, drantntikég iveg, dubgiohbetovec, YALKOGIVOAATES, IVOOAECS,
1600€10KVOVATEG, OVOOTOAEIS TPMOTEACHOV KOl  QLTOYNUIKA (ONA.  Avkomévio,
QaIVOMKEG EVOEL, Aafovoedn k.d.) (Steinmetz and Potter, 1991, Steinmetz and
Potter, 1996). Ta avotépm cvoTaTika &xetl mapatnpndei Ttog propel vo tapovstdlovy
OVTIKOPKIVIKES 1010TNTEG Ko Y10l TO AGYO AT, 1 HEAETN TNG GLOYETIONG UETOED TNG
KOATOVAAWDONG PPOVT®V, ANYOVIKOV Kol TOU KWWOOVOL EUPAVIONG KOPKIVOL TOL
pootol Kepdilel cuveymg emmAéov £80¢poc otn Piproypaeia. QotdG0, CHUPOVO LE
mv mo npoécearr ékbeon tov World Cancer Research Fund/American Institute for
Research on Cancer oyetiké pe tov xopkivo tov poaotov (Updated Breast Cancer
2010 Report), to dedopéva ovapoptka Le T KOTOVAA®OT PodTOV KOl A0YOVIKOV GE
oY£0M UE TOV KIVOLVO EUPAVIONG TNG VOGOV TOPAUEVOVY EAMTY Kal Y10 TO AOYO avTod

de pumopovpe va odnynbovue oe aocparn cvumepacpata (WCRF/AICR, 2010).
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Ta dedopéva TV EMONUOAOYIKOV UEAETOV TOV TEAELTOIMV ETOV PAIVETOL VO
emPePardvouy TOV TOPOTAVEO OGYVPIOUO. TNV MO  TPOCEOT] CLOTNUOTIKN
OVOGKOTNOT KOl LETO-0VAAVGT] TPOOTTIKMV HEAETMV OVOPOPIKA LE TNV KATOVIAMO
QPOVTOV, AUYOVIKOV KOl TOV KIVOLVO EUPAVIONG KAPKIVOD TOV LOGTOV, Ol EPEVVITEG
KATEANEOV TTOC 1 KOTAVAA®MGT] PPOVT®V Kol PPOVTMOV KOl AXYOVIKOV GCUVOVACTIKA,
OAAG Oyl M KOTAVAA®OT AOOVIKOV LELOVOUEVO CUOYETIOTNKE HE HUEWOUEVO KIVOUVO
EUOAVIONG KOPKIVOL TOL HOGTOD, HE TN OYXECT MOTOGO OVTH VO KOTOYPAPETOL
adOvaun (Aune et al., 2012b). Xtov avtimoda, 1 TAEOVOTNTA TOV OVOSPOUIKDV
HEAET®V, Ol oOmoieg WHAAOTO QoiveTol Vo VREPEYOLV OPOUNTIKE Evavil TV
TPOOTTIKMV, KOTOANYEL G©E ONUOVIIKEG OVTIOCTPOPES CLOYETIoES HeTaEh NG
KOTOVAAWDGONG PPOVT®V, ACXOVIKOV Kot NG THavOTNTOS TOpovsiag KopKivov Tov
nactov (Mourouti et al., 2015a). e opiouéveg pdaiota omnd TIc HEAETEG AVTEG, OL
oLoYETIoES PaiveTal Vo eival 1GYLPOTEPES Y10 TOL PPOVTO GUYKPITIKE LE TO AXYOVIKA
(Aune et al., 2009a, Lima et al., 2008, Lissowska et al., 2008), yeyovog mov Oa
umopovce va Anelel vmoyn TPOKEWEVOL VO GUUPAAAEL OTNV KATOVONOT TOL
UNYOVIGHOD HETOED TNG KATOVOAAMONG TNG GVYKEKPUEVNG OUASOS TPOPIL®V Kol TOV
Kapkivov tov pactov. ITo cvykekpyiéva, to EPOVTO KATOVOAMDVOVIOL MG €Tl TO
mielotov opd, evd Ta Aoyovikd umopovv vo  kotavoimBolv gite opd  eite
HOYELPEUEVA, LLE OTTOTEAEGLLOTO VO, EVEXEL TTAVTA O KIVOLVOS Oplopéva amd Ta OpemTiKd
OLOTOTIKA OV OQLTO TEPLEYOLY VO KATOGTPEPOVTOL KOTA TO pHoyeipepa (. TEMTIKA
évlopa) M va aAraler n Prodobecuodtra tovg (Link and Potter, 2004). TTapdaiinia,
opeidovpe va Aapufdvovpe vroyYn Lo TG KAOE EMONUMOAOYIKN HEAETN ovapEPETOL
o€ OLLPOPETIKT OUASO/OUAdES PPOVTWV /Ko AayaviK®OV (dNA. Kpapfogldn Aoyovikd,
TPAGIVO GUAADON AdaViKd, Aayavikd pe Kitpvo-moptokoi ypmdua) kabe pio amd Tig
omoieg yoapaktpiletar and SopopeTikd OpentiKd GLOTOTIKG (). YAVKOGIVOAATEG,
WOOAES KOl 1000E10KVOVATES GTO KPAUPOELOT AaaviKd, KOPOTEVIO Kol GUAAMKO 0EL
OTO. QUAAMDON Ao OVIKA) KOU GOV GULVETELDL Ol OPOPES oTa amoTeAéouato Oa
UTOpoVGaV Vo amod0000V 6TV TOTKIAOHOPPIL OVTY| TV KOTOVOAIGKOUEVOV QPOVT®V

KOl AOYOVIKAOV, KOOMOG Kol GTO GUGTOTIKG TTOV QLT TOV TEPLEYOLV.

1.3.3 Kpéag
To «kpéoc amotedel Poocikn 7wnyn vepod Kot SOUTNTIKOD AITOVE, TEPLEYOVTOG

napaiinia 20-35% mpwteivec. Emmpdobeta, amodidel otov avOpdmivo opyovicoprod

oA ta amapaitnto apvoléa (dni. Paiivn, Agvkivn, 1ooievkivn, Avcivn, Bpgovivn,
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pebetovivn, @arvvoAaiovivi Kot TpumToeavn) Kabdg kot TANBmpo UIKpoOpENTIKOV
OLOTATIKOV (T.Y. 6101p0o, Yeuddpyvpo, ceAnvio, Prrapivy B6, Prrauivy B12, Brrapivn
D) (Ferguson, 2010). Eivot epgavéc Aoudv mog amotedel onUavtiky Tnyn Opentikdv
OLOTATIKOV Yoo TOoV ovOpdmivo opyaviopd. Qotdco, TG Tehevtoieg OekoeTieg 1
KOTOVAA®GOT KPEATOG, KOOMDC Kol TOV TOPAYDY®Y TOV £YEL GUGYETIOTEL BTk pe TV
enpavion ypoviov voonuatov émog n mayvoapkio (McNeill, 2014), o caxyapdong
dwPnmg (Aune et al., 2009b), ta kapdayyelakd voonuata (Giordano et al., 2010),
aAAG KOl O16QOopEG LOPPEG KAPKIVOD, OTTMG O KOPKIVOG TAyKPENTOS Kol O KOPKIvog
tov ayéog eviépov (WCRF/AICR, 2007b). Avoagopikd pe Tov Kopkivo Tov pHootod 1
npooparn ékbeon twv World Cancer Research Fund/American Institute for Research
on Cancer (Updated Breast Cancer 2010 Report) smonuaivel nog to dedopéva yia
TNV KATOVOA®OGCT KPEATOG GE GYECN HE TOV KAPKivo TOV HOGTOV givol meplopiopéva
Kot Yo T0 AGyo avtd dgv vmipyer M duvatdTNTo Voo odnynbovue ce acQOAN
ovunepdopata (WCRF/AICR, 2010). ITopdAinia, n mo wpdGEOTN UETA-0VAALG
OV GUUTEPLELOPE TPOOTTIKEG UEAETEG OVEDEIEE TG 1) KATAVAA®GN KOKKIVOL Ko
eneepyacpévou Kpéatog de @Aavnke va ovoyetiletar aveEdptnto pe owénuévo
kivouvo  eupdviong  kopkivov tov pootov. [lo  ocvykekpyéva, GLVOAIKA
napatnpOnkoy Oetikéc cvoyeTiceElS Ol omoieg MGTOGO NTAV AOVVOUES KOl GTNV
TAelovOTTA TOovg Un otatiotikd onuavtikég (Alexander et al., 2010). Me agopun
Aowov ta. mwpoavapepfivtao amoteAécpato yivetor €kdmAn m avdykn deEoywyng
EMMALOV UEAETOV TTPOKEWEVOL Vo OtepevvnBel n oyxéon HeTaED TG KATAVAA®GNG
KPEATOG KOl NG €UQAviong kapkivov Ttov paotod. Qotdco, Wwitepn Tpocoyn
arouteiton va d00el otn peAétn g mpoavapepbeicag oyxéong Aappfdavoviog vwoyn
TOPAYOVTEG OTIMG 01 LITOSOYELG O1GTPOYOVMY Ko TPOYESTEPOVNG (Tov mbovoToTa VoL
dpopomoovv To amoteAécpHata), N emeepyacio TOv KPENTOS, TO Mayeipepo o
vyniég Beppokpacies, aAld kot Tt opiletal oe kdBe PEAETN ®G KPENS GLVOAIKA 1

EMEEEPYAGUEVO KPEOS EOIKOTEPOL.

1.3.4 Loywx katL L6o@AaBOveG
Tig televtaieg dekaetieg, 6OV, TO TPOIOVIO OVTNAG, OAAG KOl Ol TEPLEYOUEVES

160QAPOVES PaiveTol TMG £XOVV KEVIPIGEL TO EVOLAPEPOV TOV EPEVVITMOV KO £YOVV
perenOel eKTEVOG AOY® NG IKOVOTNTAG TOVG VO LELOVOLV TOV Kivduvo yia ypdvia
voonuata (.. otepaviaioc vO6oc, 06TE0OTOP®ON), KaOdg Kot Yo SIAPOPES HLOPPES

KopKivov, cuumeptAapavorévon tov kapkivov tov pootod (Messina and Wu, 2009).
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[Mpdypatt, to emdnuoroyikd dedopévo teivovv va emPePaidvouy TNV €LEPYETIKN
EMIOPOON NG KOTAVAA®ONG COYOG KOl TOV 100PAABOVOV OmEVAVTL GTOV KIVOLVO
EUPAVIONG KOPKIVOL TOL HOoTOV. Xg pio Tpocseatn peTo-avdAvon 14 mpoomtik®mv
LEAETAV, Ol EPEVVNTEG TOPATIPNOAY TG 1) KATUVIA®GT 160QAAPOVOV GUGYETIGTNKE
aVTIGTPOPA LLE TOV KIVOLVO EUPAVIONG KAPKIVOL TOL LAoTOV Wlaitepa 6e AclaTikog
mAnbvopovg [Zyetikog Kivovvoeg (EK) =0,89, 95% AE 0,79-0,99] (Dong and Qin,
2011). Avrtiotoyo, o€ akOun @O TPOCEOTN  HETO-OAVAAVOY  OTNV  Omoid
copmeptednkav 28 peréteg, 1660 TPOONMTIKEG OGO Kol OVAOPOUIKES, Ol EPEVVITEG
KaTEANEQV TG M TPOGANYT GOYL0G CLGYETICTNKE Kot €00 OVTIGTPOPO LE TOV KiVOLVO
EUPAVIONG KOPKIVOL TOV HOGTOV, WHTEPA Y10l TIG YUVOIKEG Ol OTOIEC TPOEPYOVTOV
and Acwotikég yodpec (Zhong and Zhang, 2012). Xto onueio avtd ailel va
EMONUAVOLUE TG 1 TAEOYNOIO TOV UEAETOV TOV KOTOANYOLUV GE OVTIGTPOPECS
OLGYETIOES HETOEDL 1TNG KOTOVOAMONG GOYOG/IGOQAABOVAOY KOl TOL KvOHVOL
EUPAVIONG KAPKIVOV TOV HOGTOV ovapEPOVTOL 68 AcLaTiKog TANBVGHOVS Kot Oyl o€
yovoikeg mpoepyOueves amd ympes tov Avtikod koocpov. To yeyovdg avtd Ha
umopovse va amodobel 6To OTL TO TPOIOVTO GOYLOG KATAVAADVOVTOL GE SLOPOPETIKES
nocotNTeg petalh tov Aaov. [pdypatt, otig Actatikég ydpeg n péon mpoOGANYT
wwoprafovadv kopaivetor amd 25 éwg 50 Mg avd npépa, evd oTovg AvTiKoNS
TANOLGLOVG N TPOSANYN Elvar Kot pEGo 0po pkpotepn and 1 mg avé nuépa (Wu et
al., 2008).

H c6yw kot o mpoidvta avtig eivon mAovclo 6€ PUTOIGTPOYHVA, GUOTUTIKA
To. OToio. LUovVTOL TN dpAom TV OGTPOYOVMVY Kol SLoKPIVOVTOL GE KOVUEGTAVEG,
Myvaveg Kot T1G T YVooTés 1looprlaPoves. Tig tedevtaieg dekaetieg apketol mbavol
pnyoviopol  éyovv  peketnBel avo@OPKE LE TNV OVIIKOPKIVIKY]  OpAcT TOV
wwopAafovav. Ot 160QAaPOVEC apyikd, YAPN OTIC OVTIOEEWMTIKES 1O10TNTEG TOL
&yovv, mBavotato cuuPdAiovy ot petUéVn VIEPoLeldmon TV Mmopdv 0wV,
OALG Kot 6TV petmpévn Kotaotpoen tov DNA, 1810t ta mov pmopet va amodobel 6t
YNUIKN Tovg doun, m omoio powdler pe ekeivn g yuvvoukeiog oppdvng 17-
ototpadioin (Bilal et al., 2014, Mishra, 2011, Murkies et al., 1998, Omoni and Aluko,
2005). TTopdAiAnAa, pog Kot 1M ¥NUIKN TOvg doun &lval mopopole. He eKEiv TV
01GTPOYOVOV, PUIVETOL TG KATOPEPVOLY VO TPOGIEVOVTAL GTOVG VIOJOYEIS QLTMV
kot vo ta avtayovilovtor (Adlercreutz, 1998, Bilal et al., 2014, Murkies et al., 1998,

Omoni and Aluko, 2005). Xtmv mpaypotikdétta avédvovov to emimeda NG SEX
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hormone binding globulin (SHBG) xot avactéAlovv t Asrtovpyio eviduwv mov
oyetilovian dueca pe 1N ProoHvieon TV GTEPOEIOMOV OPUOVAV, LELDVOVTOS UE TOV
TPOTO OVTO TO EMMEdD TOV OGTPOYOVOV GTO Oipo OAAG Kol To EMIMEdD TV
erevBepav owotpoyovev (Adlercreutz, 1998, Magee and Rowland, 2004, Omoni and
Aluko, 2005). EmumpdéoBeto, To QUTOOIGTPOYOVO, YEVIKG, Kot €101KOTEPA. Ol
160QAAPOVES, QPAIVETOL TOC CLUUETEXOVYV GTOV KLTTOPIKO KUKAO UECH OVOGTOANG TOV
Kuttapikod moAlamiactacpov (Adlercreutz, 1998, Magee and Rowland, 2004,
Murkies et al., 1998), avactolic g ayyeoyéveong (Bilal et al., 2014, Magee and
Rowland, 2004, Mishra, 2011, Murkies et al., 1998) ka1 evioyvong g andnT®oNg
tov kuttapov (Bilal et al., 2014, Magee and Rowland, 2004, Messina and Wu, 2009,
Mishra, 2011).

1.3.5 Attt Tiko Aimog
H oyéon petadd mg KotavaAwong doutnTikod Mmovg Kot Tov Kvodvov EUQAVIGNG

KOPKIVOU TOL HOGTOV TOPAUEVEL AUPIAEYOUEVT TIG TEAEVTAIEG OEKAETIEG. ZOUPWVO LE
mv 1o npocearn ékbeon tov WCRF/AICR avagopikd e Tov Kopkivo ToL HaGTOD
70, 5€BOUEVE Y10 TO OTL 1) TPOGANYT GLVOAKOD Almovg (total fat) av&dverl Tov kivovvo
gREAaviong g vooov givar mepropiopéva (limited) kot pdAiota agopodv uovo Tic
yovaikeg mov Ppickovion o eppnvonavorn (WCRF/AICR, 2010). Ta wo mpdopato
EMONUIOAOYIKA OEOOUEVA TTPOEPYOUEVO OO HEAETEG aGOEVAOV-LOPTOPOV GLYKAIVOLY
oto 0Tl 1| owénpévn mpocAnyn ohkov Aimovg (total fat) cvoyetiCeton pe avénuévn
mOavoTNTO TOPOLGING KOPKIVOL TOV HOGTOV, VA aVTIBETA TO AVOTEP® ATOTELECLLOL
d¢ oaivetoaw va vmootnpiletor omd TNV TAEWOVOTNTO TOV TPOONMTIKAOV HEAETMOV
(Khodarahmi and Azadbakht, 2014, Mourouti et al., 2015a). Avo@opikd pe tovg
EMUEPOVG TOTOVS TOL JSUTNTIKOD MTOVG TO OMOTEAEGUOTO TNG TO TPOGPATNG
avaGKOTNONG Katd TNV omoio peAetOnkay to dedopéva amd 68 HEAETEG TPOOTTIKES
OAAG Kot avadpOUKES, avESEIEay TG 1 oENUEVT TPOCANYN KOPEGUEVOV MITOPDV
o&éwv (Saturated Fatty Acids — SFAS) cvoyetiCeton pe avénuévo kivouvo eugavionc
KOPKIVOU TOL HOGTOV &V 1 avENUEVN TPOCANYT ®-3 TOAVAKOPECSTM®V ATAP®V
o&éov (0-3 Polyunsaturated Fatty Acids — PUFAS) eaiveton mog cvoyetileton pe
petopévo kivouvo epedviong g vooov. Avtifeta, to 000UEVA OVOPOPIKE LE TNV
Katavolmon povookopeotmv Amapdv o&Ewv (Monounsaturated Fatty Acids —
MUFAS) kot tov Kivduvo eu@avione KapkKivov TOL  HAGTOD  TOPOUUEVOLV

avtikpovopeva (Khodarahmi and Azadbakht, 2014).
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AvTiKpovdpeva OoIVETOL VO, Elval Kot TO ATOTEAEGIATO TOV TPOKVTTOVV Ao
TIG KAMVIKEG HEAETEC IOV EXOVV AGPEL YDPO OVOPOPIKA LE TNV TPOGANYT OLOUTNTIKOV
AMrovg. ITwo ovykekpyéva, otn Women’s Health Initiative Randomized Controlled
Dietary Modification Trial otnv omnoio. cvppeteiyov 48,835 petepupumvomovciokég
YOVOIKEG, Ol GUUUETEYOVGES KOTNYoplomomOnkay tuyaia ite otnv opddo mov Eaafe
napépPacn ovaopikd pe Tig drpopikég cvuvnbeieg (40% [n=19,541]) eite otnv
opada eréyyov (60% [n=29,294]). Metd amd mopokorovOnon 8 mepimov €tdv, ot
epeuvnTég katéypoyav 9% HikpOTEPN EMMTOON KOPKIVOL TOL HOGTOL GTNV ORAdQ
napéupoons (LEt@PEV TPOCANYN SoUTNTIKOV AITOVES) CLYKPITIKG UE TNV OUAdW
EAEYYOV, YOPIC ®GTOGO 1 dlopopd Tov mapatnprOnke va. givor onpavtiky (Hazard
Ratio [HR] =0,91; 95%CI= 0,83-1,01; p=0,09) (Prentice et al., 2006). Avtibeta, ot
pio o mpdoeatn KAMvikn pedétn, n Martin kot ov cvvepydteg ¢ cvumeptErafoy
4,690 yovaikeg pe avénuévn muKvOTNTA HOGTOD KOl TIS TUYOOTOINGAV G€ 2 OUAOES.
Tnv opdda mapéupfacng mov YapoKTNPIGTNKE OO CNUOVTIKA UEWWUEVT TPOGANYN
o Tikod Mmovg Kot TV opdda ehéyyov. Xty opddo mapéupfoong mapotnpnonke
pio taomn yo ovénuévo kivouvo guedvions kapkivov tov pactov (adjusted hazard
ratio=1,19, 95%CI1=0,91-1,55), ka1 ®¢ amOTELEGO Ol EPEVYNTEG EMECHUAVAY TOS M
OMUOVTIKA HEWUEVT TPOGANYN SoTNTIKOV AITOVG OE PAVIKE VO LELOVEL TOV KIVOLVO
ELLPAVIONG KOPKIVOL TOV HooToD o€ Yuvoikes pe avénuévn mokvotta poaotod (Martin
etal., 2011).

O mBavOTEPOG UNYOVIGUOG LEG® TOVL OTOI0L 1 TPOSANYN TN TIKOV ATOoLvg
oyetiletol pe tov KOPKivo TOL HAGTOD 0POPA OTA EMMESN TWV OLGTPOYOVMV OV
QLOOA0YIKE VILEPYOVV GTO Yuvaukeio copa. Ewdikdtepa, to dtoutntikd Amog paiveton
TG ATOTELEL EVOV OYETIKA €0pAt®UEVO TTapdyovta tkavd va ovEavel o eminedo Tov
016TpoYOVMV, To 0Toia THAVOTOTA LE TN GEPA TOVS AVEAVOLV TOV KIVOLVO EULPAVIONS
OVYKEKPIUEVODV HOpPOV Kopkivov Tov pooctov (Boyd et al., 2003, Bruning and
Bonfrer, 1986, Wu et al., 1999). H dpdon tovg oavty otmpiletar xvpiog otnv
ooTPpadOA], m omoio €xel  mopatnpnBel mog emnpedlelt  TOV  KLTTAPIKO
TOALOTAQGLOGHO KOL TV EUPAVION TS VOGOU UECH HNYOVIGUAOV oL oyetilovtal 1)
Oy ne toug vodoyeic tng (Davis et al., 1998). TTapdiinia, To. 016TPOYOVE, GLVOAKA
eaivetol Tog ennpedlovy TNV ELPAVIOT TS VOGOV HECH SOUKADV 1)/K0L AELTOVPYIKMV

aALOY®DV OV EYoVV TV KavoTnTOo va Tpokaiovy oto DNA (Davis et al., 1998).
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SOUTEPOAGLLATIKE, OVOPOPIKA LE TNV OVOTEP® GYECT) LETOED TNG KOTOVAA®ONG
St TIKoH Mmovg Kot Tov Kvohvou ELEAVIONC KOPKIVOL TOL HacTOD oV KOl OmOTEAEL
nedio €pevvag yio tovddytotov 20 ypdvia, EVToNTOIS TO ATOTEAECUATO TOGO OO TIG
TPOOTTIKEG HEAETEG OGO KOl OO 00EG KAVIKEG PLEAETEG ExouV AAPeL ydPo paiveTot va
odnyovv o€ acapn cvurepacpata. To yeyovdg avtd Ba umopovce vo amodobel otig
SLLPOPETIKEG TOCOTNTEG TPOCANYNG OTNTIKOD AMITOLG UETOED TV AO®V, OF
OVoKOMEG/AGON o©TIG petpnoelg, o€ TOOVOLG GLYYLTIKODS TAPAYOVTEG OV
Aoppdvovtar | Oyt vIoYN og KABe PeAETT), KAVOVTOG TAPAAANAL EKONAN TNV OvVAYKN
Oe&oymyng MEPIOCOTEPMOV UEAETMV TPOKEWEVOL VO OTOCOPNVICTEL 1) TOPOTAVE®
oxéon.
1.3.6 ALaLTNTIKEG (VEG
O dwutntikég tveg mepiéyovian oe apbovia ota EPOvTA, TO AoOVIKA ALY KOl TO
INUNTPLOKA TPOTOVTA OAKNG AAECTG, OUAOES TPOPIL®Y LE Wtaitepn onuascio yio TV
kaOnuepvn pog dtatpoen. I'ia to Adyo avtd, n mbavr GuoYETIoN TG KATAVAAW®GNG
TOVG UE OpPLopéva XPOVIO VOGHUATO, CUUTEPIAAUPAVOUEVOD Kol TOL KOPKIVOL TOV
pootol €AkDEL OAO KOl TEPIGGOTEPOVG €PELVNTEG T TeAevToiar £Tn). XtV TO
TPOCPUTN LETA-OVAAVGT] TPOOTTIKMV UEAETOV OVOQOPIKO LE TNV KOTOVOAMON
SUTNTIKOV VOV Kol TOV KIVOUVO EUOAVIONG KOPKIVOL TOV HOGTOV Ol EPEVVITECG
avélvoay to dedopéva amd 16 TPOoOmTIKEG LEAETEG KOTAANYOVTOS GE Hid avTioTpoen
GLGYETION TNG KOTOVAAWMGCNG SOTNTIKOV VAV HE TOV KIVOLVO EUOAVIONG TNG VOGOU
(Relative Risk [RR]=0,93; 95%CI1=0,89-0,98). Mdliota, 1 ovOTEP® GYEST POVIKE
va givan mo EexdBapn otic peréteg exeiveg mov yapaktnpilovtav gite and peydiog
€0pog 6N drouTnTiky TpooAnyn (> 13 vs. < 13g/Mmuépa) eite and vynidtepa enineda
TPOSANYNG dtoautnTiKdY vdv (> 25 vs. < 25 gmuépa) (Aune et al., 2012a).

Apxketol mbavol unyaviopol Bo propovcav vo atTloAOYGOoVY TV avTicTPOPN
oxéon petah S KATavAA®ONS STNTIKOV WOV Kol TOV KWVOUVOL EUQAVICNG
KOPKIVOL TOL HOoTOV. ApyiKd, TANOMpo LeAET®V €yl avadei&el TV KavOTTA TOV
SLUTNTIKOV VOV VO LELOVOVY TOL EMIMESD. TV OIGTPOYOVAOV TOV KLKAOPOPOLY GTO
yovoikeio oopa. Edikdtepa, ot dtoantnTikég tveg paivetal Tme EYovv TNV 1KovOTNTa. VoL
TPOCOEVOVTAL LE TO OLOTPOYOVO O©TO ToyL £viepo Koatd tn  Odpkewo g
EVIEPONTOTIKNG KVKAOQOPIOG, €VVOOVTOG £TGL TNV OMOUAKPVLVOT TOVS KOTO TNV
apddevon (Aune et al., 2012a). Emumpoocheta, kabdg ot dtontnTikéc iveg amoteAovv

ovuvBetoug voatdvOpakeg, amouteiton TEPIGGOTEPOS YPOVOS TPOKEWEVOL Vo AdPel
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YOPO M TEYN OALA Kot 1 amoppOPNGN TOVG, e OmOTEAECHO Vo, KaBvoTepel 1) diEdevon
TOVG OO TO AETTO £VIEPO, YEYOVOG TOV GUVETAYETOL KOBLGTEPNUEVT amOoppPOPN O™ TNG
YAUKOONG, pHelwpévo emimedo VOOVAIVIIG Kol KOTO OGULVETE HEWUEVE ETITES
petayevpatikng vreptveovAvoupiog (Aune et al., 2012a, Baena Ruiz and Salinas
Hernandez, 2014, Grosso et al., 2013). [TapdAinio, £vag akOun unyavicpog dpaong
TOV OLUTNTIKOV VOV ThavoToTa TEPIAAUPAVEL THV IKOVOTNTA TOVE VO LELOVOLV TO
oOUOTIKO PBapog cLUPAALOVTOG £TGL GTNV OVIWETOMTION TNG TOYXVOUPKING, 1 ool
amotedel €va e0PUIOUEVO TOPAYOVTA KIVOLVOL Y10, TNV EUEAVICT] KOPKIVOL TOL

naotov (Aune et al., 2012a).

H dielaymyn meplocotepOv UEAETOV OVOQOPIKO LE GUYKEKPUYEVEG LOPPEG
STNTIKOV WOV (T SWAVTES, ASIIAVTES, Ad OPOVTO, ACYOVIKG KAT) OAAN KO LE
Baon 10 TPOEIA TV ACHEVOV avVOPOPIKA LE TOVG OPLOVIKOVG VTOd0YElc Tovg Oa

UTTOPOVGE VA SIEVKPIVICEL TEPUITEP® TOVE TOPUTAV®D BLOAOYIKOVG UNYOVIGHOVG.

1.3.7 Awxtpo@ka lpoTuMa
H mo npoécpatn éxbeon tov WCRF/AICR avapopikd pe tov KopKivo Tov HaoeTto

EMONUAIVEL TOG TO SLOOESIO OEGOUEVO TYETIKA LE T S10TPOPIKE TPOTLTO KO TOV
Kivouvo gueavions Kopkivov Tov Hacstov glval gite YaunAng modTnTog, £ite acvvemn
1N ot peréteg givar Alyeg doTE var PLag EmMTPEYOLY Vo EEQYOVUE ACPOAT] CLUTEPAC AT,
1060 YO TG YUVOIKEG TMPOEUUNVOTALCLOKG OCO Kol YL TS YUVOIKES
uetepunvorovotokd (WCRF/AICR, 2010). Qotéco, n ainbeio givar mog To
dwtpoeikd mpoTvIaL xpNovv peyaALTEPNG Tpocoyns kabmg eivor mALoV gvpémg
OOOEKTO TG OEV KATOVOAMVOLUE UEHLOVOUEVE TPOPUO Kol OPENTIKA CLGTATIKA
avtdV, OoAAG yebpoto amotelobueva omd TOKIAlL Tpogipmv pe  cLVOETOVG
oLVOLACUOVS HOKPOOPENTIKOV Kol HKPOOPENTIKOV CLOTOTIK®V. Q¢ GLVETELD,
apkeTol epeuvNTEG T TEAELTAlN £11 £0TIALOVV TIC TPOOTADEIEG TOVG OTN UEAETN TV
STPOPIKAOV TPOTOTOV GE CYECTN LE TOV KOPKIVO TOV HOGTOV. TNV MO TPOCOITY|
avackomnon g Pproypapiog, ot epevvnTéc avélvoay ta amoteAéouato 26 LeEAETMV
ovvoAlkd (11 mpoomtiKéc kat 15 avadpopikeg) ol omoieg elyav Onpoctevdel péypt Ko
10 AgképuPpro tov 2012 (Albuquerque et al., 2013). [MTapatnpnOnke, T dSoTpPoPIK
TPOTLTO. TO. omoia yapokTnpilovtol amd TV KATAVAA®GT QPOVT®V, AYOVIK®OV,
yopod Kot ooyl KaBdg Kot To mPOTLVmo TG Mecoyelokng  Alatpoeng
OLOYETIOTNKAV HE UEIWUEVO KIVOUVO eupaviong Kapkivov tov pactov. [apdiinia,

0l €PELVNTEG KATEYPOWYOV MG EVAL OATPOPIKO TPOTLTTO TTOV YopokTNpileTal amd TV
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KOTOVAA®GOT OAKOOA GUOYETIOTNKE e oENUEVO KIVOLVO EUPAVIONG TNG VOGOV, EVA
emmALOV, OETIK GLGYETION UE TN VOGO TopaTtnpHONKe ovapopikd UE O1UTPOPIKE
TPOTLTO. TTOL YOPOUKTNPILOVTOL OC TTPOTLTIO. TOL «AVLTIKOL KOGUOL» 1 avBvylewd,
YOPig ®6TO60 01 GVoyeTicelg va. gival onuavtikés (Albuquerque et al., 2013). Ta
aVOTEP®  ELVPNUOTO QOIVETOL VO £PYOVIOL GE CLUEOVIOL HE TO OTOTEAECUOTO
TPONYOVUEVOV avOoKOTTNoE®V. [0 GuykeKpléEVa, GE Lo GUGTNUOTIKY] AVACKOTNON
aAAG Ko peta-avaivon 16 peketdv ot omoieg eiyav dnpooctevdel peta&h 2001 ko
2009 (Brennan et al., 2010), ot gpguvNTéC TOPATPNOOUV TOC VYIEWE SATPOPIKA
TPOTLTO. GUOYETIOTNKOV AVTIIGTPOPO, UE TNV EUPAVION TNG VOO0V, EVD OOTPOPIK(L
POtV TO. omoia yapoaktnpiloviov amd TNV KOTOVAAMOT OAKOOA QAOVNKE Vv
aLEAVOLY TOV KIVOLVO EUEAVIoNS Kopkivov tov paotov. [HapdAinia, ta pun vyewad
JTPOPIKA TPOTLTOL OEV TOPATNPNONKE VO GLGYETICOVTOL CTUAVTIKA LE TNV ERPAVION
¢ vooov (Brennan et al., 2010). Emupocbeta, dtov n Edefonti kot ot cuvepydreg
g avélvoav 19 peiéteg dmpocievpéveg petacy 1995 ko 2008, 6mov T dSoTPoPLKa
TpOTLTTOL. €YV TPOKVLYEL TOGO HE EK-TOV-VOTEPOV OGO KOl LE EK-TOV-TPOTEPMOV
nebddovg, katéypayav pio mbav avticTpo@n cuoyEtion Uetah evog S1aTpPoELKoD
TPOTOTOL TTOV YOPAKTNPLOTAV OO TNV KOTAVAA®OGCT GPOVTOV, AUXOVIKOV, 0GTPimV,
TPOIOVTOV OMKNG GAEONC, WOPLOV, TOVAEPIKAOV OAAL KOl TPOIOVT®V HE YOUNAN
TEPLEKTIKOTNTO. GE AmApA Kol TOv KwOOVOL EUEAVIONG KOPKIivOv TOL HOGTOV

(Edefonti et al., 2009).

>10 onueio avtd, wWwitepn Eueaon atiler va doBel oto mpOTLTO NG
Mecoyelaxng Awtpogng, n onoio mpdseato avaknpvydnke amd v UNESCO wg
Avlo TTomtiotikd Ayabo g AvBporomrog (UNESCO, 2010). To mpotumo avtd
yopokmnpiletor amd avEnpévn TPOGANYN HOVOUKOPESTOV AMTaPdV 0EEWMV, KLPIMG
HECM TNG KATOVAAW®GONG €AOOAAO0V Kot €AV, KOoOMUeEPV] TTPOGANYT OpovT®V,
AOYOVIKOV, ONUNTPLOKOV OATKNG AAEGNC, YOAOKTOKOMK®VY LE YOUNAT TEPLEKTIKOTNTO
oe Mmapd Kot Enpadv kapndv, efdopadiaio KoTavaAmon Yoplov, TOVAEPIK®OV Kot
oompiov, pnviaio TPOCANYN KOKKIVOU KPEOTOS KOl TOV TPOIOVIMV TOL, KaODS Kot
pétpla Kabnuepvy TPOSANYT 0AKOOA, cuvnBmg e ™ popen Kpooctov poll pe to
vebuarto (Bach-Faig et al., 2011). H Mecoyswokn Swotpopn amotehel éva amd to
YVOGTOTEPO, SLUTPOPIKH TPOTLTA Y10 TO KAPOOTPOSTATEVTIKA TG 0péAN (Sofi et al.,
2010, Sofi et al., 2008, Tyrovolas and Panagiotakos, 2010), tv evepyetikn g

emidpaomn amévavtt ot ovvolkn Bvnootnta (Sofi et al., 2010, Sofi et al., 2008), 1o
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uetaforkd cvvdpopo (Kastorini et al., 2011) aAAd kot oploUEVEC LOPPEC KAPKIVOL
Om®MG 0 KOPKIVOG TOV TOYEOS EVIEPOL OAAA KOl KOPKIVOL TOL  OVAOTEPOL
yaotpeviepikov cvothiuotog (Kontou et al., 2011, Sofi et al., 2010, Tyrovolas and
Panagiotakos, 2010). Avo@opikd pe TO KOPKIVO TOL UAGTOV, QOIVETOL O TO
dedoUEVOL TTOPAUEVOVY EAMTN. ZTNV 7O TPOGPATN CLOTNUOTIKY] OVOOKOTNGT oA
KOl HETO-0VAALGT), Ol gpevvnTég avélvoay to dedouéva amd 21 mpoomtikéc kot 12
AVOOPOUIKES LEAETES, SLOMIOTAOVOVTOS TNV EAAELYT CNUAVTIKNAG OXE0NG AVAUEGO GTNV
vioBétnon g Mecoyelokng SloTpoPng Kot TG EUEAVIONS KOPKIVOL TOV HOGTOV
(Schwingshackl and Hoffmann, 2014). To yeyovoc avtd Bo pmopovoe vo omodobei
OTNV ETEPOYEVELL TOV UEAETAOV, GE GLYYXLTIKOVS TAPAYOVTEG OV TOAVOTUTO VoL LN
Aoppdvovtar vdyn amd peAET o PEAETN, KaODC Kol 0To OTL OPIoUEVES amd TIG
TPOYEVESTEPEG HEAETEG £xovV dle€aybel TpokeEVOL Vo aElOAOYHGOVY TNV EMIMTMON
TOV KOPKIVOL GUVOAMKE KOl Oyl GLYKEKPIUEVA TOV KOPKIVOL TOV HacTtol. YO auTég
TIG ovvOnkeg, yivetoaw €kONAN M ovhykn OEeEoy®yNG MEPIGGOTEPMOV UEAETMV
TPOKEWEVOD VO amocanvictel M Vmapén 1 Oyl EVEPYETIKNG EMOPAONG TOV

Mecoyelokoh SloTpoPtkov TPOTHIOV ATEVAVTL GTOV KOPKIVO TOV HaGTOV.
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EIAIKO MEPOX
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2. XKOTOG
YKomdg TG TAPOLCHS OWOUKTOPIKNG OTpng Ntov va peietndel n oyxéon TV

STPOPIKMY TPOTLTTMV, OTWG OTA OVIYVELTNKAY TOCO UE TIC EK-TOV-VOTEP®V OGO
KOl HE TIG EK-TOV-TPOTEPWV HeBASOVG, pe TV THOVOTNTO TOPOLGING KOPKIVOL TOV

HaGTOV.
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3. Me0odoroylia

3.1 Zxedaouog
Emonuoroyikn perétn acBevaov-poptopov, pe efatoptkevuévn eEopoimon Kotd

nAia (evpog £3 £11) Kot TOTO SLOUOVNIG,.

3.2 To Ssilypa TG HEAETNG

3.2.1 AcOeveig

Amd v 1" NoguPpiov tov 2010 émg ko tig 31 TovAiov Tov 2012, 250 and T1g 304
ddoykég veodlayvawceiceg (n dbyvoon énpene va £xetl 1ebel evidg tov teEAevTaiov
6unvov) acBeveic pe mpdTN €KONAWON KOPKivoL TOL HaoTOD, O&yOnkav va
CUUUETAOYOVY ot peAET (Tocootd ovupetoyng 82%). Ot acbeveic emoképOnkav
g [MoBoroyucéc-Oykohoyikég KAwvikée 5 Noooxopeiov g Attikng (Teviko
Noocoxopeio AOnvav «Are&avopar, Tlepipepelokd I'evikd Nocokopeio-Matgvtiplo
«Eleva Beviléhovy, 'evikd Oykoroywd Nocokopeio Knewoiag «Ayor Avépyvpowy,
I'evikd Avtikapkivikd Oykoroyud Nocokopeio AOnvav «Ayiog Zappac» kot Eiduod

Avtikapkvikd Nocokopeio Teipard «Meta&dy).

3.2.1.1 Aidyvwon Kapkivov Tov Maotov
Kotd v emiockeyn oto vocokopueio, €Aafe yopo ouoikn e&étaon and mabordyo-

0YKOAOYO TPOKELUEVOD Vo, OlamioT®mBel N VTOPEN AEUPAOEVOV 1] GAA®V «OTOTTTMVY
TEPLOYDOV 6TO HaoTd, Kal vo Kabopiotel to péyebog, n ven aAld Kot n oxéon pe 10
dépura Kot Toug Bmpakikohg pOEG. XTI TEPIMTMOGEIS OOV 1 VTOPEN GUUTTOUATOV
KoM To. amoTeAéopaTo TG QUOIKNG e&étaong €0stav Tig Pdoelg yoo T ddyvoon
KopKivov Tov pootov, akoAovBovoe poactoypagion oAld kol Poyic g «OTOTTNG»
TEPLOYNG, OVUPOVO. pe TIC odnyieg tov American Cancer Society (ACS). O
TaBoLOY0G-0YKOAOYOG, GLVOLALOVTOG TO. OMOTEAECUOTO TNG QUOIKNG €EETOONG ME
exelva g Poyiog KabBOS Kot Tov yepovpyeiov (Omov avtd TpayUaTOTOmONKE),
Kabopnoe TO oTAdI0 TG VOcov omnpduevog oto ovotnua TNM  (TNM
Classification of Malignant Tumours) énwg avtd éxel tpotabel omd To American Joint
Committee on Cancer (AJCC). To cvotnua TNM katnyopromotei T voco wg €EXG: 10

ypéupa T axkorlovBovpevo amd évav apBud omd 1o 1 €wg To 4 vrodnimvel To péyebog
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tov Oykov, to Ypaupa N axolovBoduevo amd €vav aplBud and to 1 €wg 10 3
VTOONADVEL TNV EEATAMOT TNG VOGOV GE AEUPAOEVEC KOVTO GTO HOGTO OAAL Kol TOV
aplBpd ovtev, evd to yphppo M axolovBovpevo amd Tovg apBpovg 0 1N 1
vrodnAmvel v vVIopén petaoctdoemy oe dAlo Opyova. Mg TNV 0OAOKANP®OON NG
Tapamive oladtkaciag Kabopiotnke 10 0TAd010 TG VOGOL Yo KdBe acBevn, To omoio
ekppaletar pe Aatwvikovg opbpodc kot kopoivetar amd Xtddo | (Aydtepo
TPOYOWPNUEVO 0TA00) €wg Xtdoo IV (mepiocdtepo mpoywpnuévo otddo). To
tehevtaio Pruo yuoo TV oAoKANpoUéVN Odyveoon g vOGou Mtav 1 Slevépyela
poplokov eAEyyov o€ &va TuMua e Proyiog mpokeévou va dlamotmOel n vapén
vodoytwv olotpoydovev (Estrogen Receptors - ER) kat mpoysotepdvng (Progesterone
Receptors - PR) ot omoiot @aivetar mwg £xovv mpoyveotikn aéio, kabopilovrag
napdAinia v mbavoétto ™ acbevodg va avtamokpidsi oe opuovobepameio
(Cianfrocca and Goldstein, 2004). Emmléov, Oleg otr aocbeveic (ovoeg
veodwyvwobeioeg) e€etdotnkav yio v vmoapén tov mpwrtoykoyovidiov HER2/neu,
TOV 0moioV M VIEPEKPPACT GYETICETOL UE TNV AVTATOKPIOT GE OPIOUEVES KOTNYOPIES
ynuewodepanevTikdy mapaydviov kabdg kot otnv opupovikn Oepameio (ACS,
Cianfrocca and Goldstein, 2004). TéAog, 0 puOUOG TOAATAAGIAGHOD TMV KLTTAP®V
70V OYKOL Kabopiotnke pe Tov TPocdopiopd tov avirydvov Kib7 (de Azambuja et
al., 2007), to omoio oe GuVOLACUO UE TO OYKOKATAGTAATIKO Yovidio p53 (Gasco et al.,
2002) @aiveton Tm¢ amoTteEAOVY TPOYVOOTIKOVG TAPAYOVTEG Y10, TN VOGO OAAG Ko TNV

emPioon Tov achevav.

3.2.1.2 Kpttijpia amokAeLopov amo tn ueAETn
AcBeveig tov omoimv 1 didyvoon elye 1e0el g dtdoTna pLeyahdTEPO TOV TEAELTAIWV

6 unvov dev evtdyOnkov ot HEALTN TPOKEWEVOL VO amo@evyBodv aAlayéG OTIG

STPOPIKES TOVG GLVNOELES OAAG Kot 6€ GALES GLUTEPLPOPEG.

3.2.2 Yyieig (Maptupeq)
Awkdoieg mevivta vyteig yovaikeg (eEopotmpéveg pio-mpoc-pia pe tig achevels), amd

Tic 284 mov mpooceyyichnkav apyikd (mocootd ovupetoyne 88%), emdéyOnkav
TOVTOYPOVA LE TIG aobevels oe eBehovtikn Pdom evd mpoépyoviav kol amd v
nepoyn (OnA. Aekavonédio Attikng [76%] 1 dlheg meployée) pe Tig acbeveig (OnA. ot
vylelc emA&yOnkay amd TIc 101eg MOAEG 1 KOUOTOAELS OTIG omoieg ot aoBeveig
Katotkovoov). Ot LapTLPES NTAV YOVAIKES YMPIG KOVEVH KAVIKO COUTTOLO 1) VIO,

OTOL0GONTTOTE LOPPNG KAPKIVOL GTO 10TPIKO TOVG 1GTOPIKO.
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3.2.3 AvaAuoT1) 6TATIGTIKT) LOXVOC
Me Bdon v eK-TOV-TPOTEP®V AVAAVOT] GTATIGTIKNG 1GYVOG, detypa 250 acbevov pe

KapKivo Tov paotod kKot 250 géopotmpévav Katd nikio kot TOmo SHOVAG VYLDV
YOVOUK®V, NTOV ETOPKES YioL TV EKTiUMon oyetikod Adyov (XA) icov ue 1,10 (95%
AE 1,05-1,15) emtoyydvovtag otatioTikn woyd peyoaivtepn tov 0,80 oe emimedo

oTaTIoTIKN G onuavtikotntog 0,05 (p-value) tov apeitievpov eréyywv vTobécemy.

3.3 Blon0Ouwk1)
H pehétn éxer AdPet €ykpion amd v Emrponr) BionOwnc tov 'evikod Nocoxopeiov

Anvov «Are&avopa» (No. 4/10.3.2010), tov Edikod Avtikapkivikov Nocokopeiov
[Mepard «Meta&d» (No. 40/8.12.2011) kot tov Nevikod Avtikapkivikobh OyKoloyiko
Nocokopeiov ABnvov «Aytog Tappacy (No. 448/2.3.2012) ko £xel mpaypatonomdei
ocOUQOVO pe T apyés g Ataxnpvéng tov Edcivir (1989). Ilpwv and ™ cvAioyn
OTOLOONTOTE TANPOPOPIAG, Ol GUUUETEXOVCEG EVIUEPDONKAY Y10 TOVG GKOTOVE Ko

T1G SLOOIKOGIES TNG LEAETNG KO TTOPELYOV TNV EVOTOYPOPT CLYKATAOEST] TOVG.

3.4 METPNOLUA XAPAKTNPLOTIKA

3.4.1 TuvaikoAoyko-IaTpiko LOTOPLKO

Ye OMeC TIC OLUUETEYOLGEG TPOYLOTOTOWONKE KATAYPAP] TOL OIKOYEVEIOKOD
1GTOPIKOD KAPKIVOV TOL HOGTOV KOt GAAMV YUVOLKOAOYIK®V KapKivav, Kabdg Kot Tov
TPOCHOTIKOD  YUVOUKOAOYWKOD Kot 1oTptkoy  totopikov. [lo  cvykekpiuéva,
Katoypbdonke o aplBudg TOV GLYYEVAOV HE KOPKIVO TOL HOGTOD 1 GAAOLG
YOVOIKOAOYIKOVG Kopkivoug. Ot cuppetéyovoses pothinkav oyxetikd pe tv nilkio
KOTA TNV 0Toi0 TOPOVGIAGTNKE Yl TPAOTN Popd Euunvog puon. Kataypdonke eniong
0 aplfudg TV Kunoewv cuVolkd (cupmepthopfavouévav yevwnoewy, Bvnotyévelag,
amofoA®v, aUPADCE®Y, EKTOT®V KVCEWV OALL KOl 1] TOOVITNTO EYKVLOGVVIG KOTA
TN YPOVIKY] OTIYUN KOTAypOoONG NG TANpoeopiac), o oplBuoc tov TEASOUNVOV
KUNCEOV KAOMOG Kot 1 NAKI0 TOV YOVOIKOV KOTE TV TPOTN TEAEWOUNVY KONOT|, TV
tehevtaios  TeEASOPNVN  KuMom oA Ko TV tehevtoio.  komor. Ilapdiinia
Kataypdonke n nAkio Katd v omoia EAafe ydpa ONAacpnog aAld Kot o aptBpdg Tmv
gfoopddwv N unvov mov o Onlaocuog dupknoe. Ot cuppeTéyovces poTHONKOV

eMMALOV GYETIKA e TV NAkia KoTd TV omoia Eekivioay T XpNoT AVTIGCVAANTITIKOV
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dokimv, Tov aplud TV UNvov 1 XpOVOV ToV SPKNCE 1 Ay®yN oLT 0AAL Kot TNV
NAIKia Kotd v omoia S1EKOTN 1 YPNOT TOV OoKIOV. AVOPOPIKA LE TIG YOVOTKES TOV
Bpiokoviav e guunvomavcn Kataypaenke 1 NAKi KoTd TV omoio OlekOTN 1
EUuMvog poomn kabdg Kot v avTO GLVERN QLGLOAOYIKA, KATOTY (QOPLOKEVTIKNG
aywyng M xepovpyeiov. AkOUN Ol GLUUETEXOVCES POTNONKOV OYETIKA HE TO €0V
&xovv voPAnbel og votepekTOUn KOV apaipeon wodnkdv (Hiog 1 Kol Tov 600), Kot
10 edv £xovv AAPEL OTOLONTOTE LOPPNG OPLOVEG 1 OLGTPOYOVO, LETEUUNVOTOVGLOKEL,
™V nAkio Evapéng kot ANYng ovtdv, kabmg Kot Tn XPovIKN SIPKED TNG VOTEPM
ayoyne. Kataypdonke axoun n niikio tng Tpdg Hootoypaeiog aAld Kot o aptpuoc
TOUG 1O TeEAevTodo S5 &t mpwv ) Odyvoorn Onmg emicng Kot OTOdONTOTE
npoLmapyovsa d1dyvmon oxeTikd pue 10 pootd (mwy kaionbewn). Téhog, oe OAeG TIC
OCUUUETEYOVOEG  TPOUYUOTOTOWONKE  KOTOYPOP TOV  TPOCMOTIKOD  IGTOPIKOV
VIEPTOONG, VREPYOANGTEPOAALUING KOl GOKYOP®OOVS Ofntn, KobBMG Kot TNng

OVTIGTOYYNG POPLOKEVTIKTG Oy YNG.

3.4.2 KOLv@wVIKO-SNUOYpa@IKE XXPAKTPLOTIKA
Ta KOW®VIKO-ONUOYPAPIKA YOUPOKTNPIGTIKA TOV amoTiunOnKay givatl: nAkio (yio

dwdkacio egopoimong), HOPPOTIKO emimedo pe Pdon to €t omMOVOGV, &€160C
anacyoAnong (oOpeova pe TG akdAovbeg koTnyopleg: YEPOVOKTIKY epyacia,
KaO1oTIKY epyacia, owlaKd, dvepyn, cuvtaSlovyog, LEPIKNG ATAGYOANONG), O APtOUOC
TOV OPOV £PYACiaG KATA LECO Opo Ta TeEAELTAiN 5 €N TPV TN O1dyvewon Kabmg Kot
noceg omd aVTEG TIG OPEG KATA HEGO Opo Mtav 10 mpwi (6mp-127p), mdécec t0
peonuépt (12mp-6pp), ndéceg 1o andysvpa (6pp-12pp) ko woéceg to Ppadv (12pp-
6mpu). H owoyevelokn «xotdotaon oafoloynnke ¢ ehevbepm, mavtpepévn,
Swlevypévn M yMpa, VO KOTAYPAENKE 0 apBUOS TOV AdEPPDV, 1 GEPE YEVVIONG
oAAG kol 0 apBpdg tov Ttadiwv. H owkovopukn kotdotaon aglohoyndnke éupeca pe
™ xpnon plog xAipoaxog pe twég 0 éog 10 (M ) 0 avimpoowmevel TV KoK
OKOVOLLKY] Kotdotaot, onA. <5,000 gvpd £to10 €160 Ha, Kot yio kabe 5,000 gvpd
avénon 1o 10 avimpocwmedel ™ HEYAAN OlKOVOKY empdvetla, onA., >55,000 gvpd
€TNo10 €1600Npua). Emmiéov ot ocvoppetéyovosg potnOnkoay yio tov tOmo Slopuovig
T0VG KaBMG Kot Yo Tov aplBpd TV €TOV OV SEUEVAV GTNV TEPLOYN CVTH TPV TN

dyvawon g vooov.
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3.4.3 AVOpWTONETPIKA XAPAKTNPLOTIKA
Metprinkov to copatikd Papog (oe KIAd) kot to Vyog (o€ HETPA) COUPOVO HE

oLYKEKPIUEVES dladtkacieg (OnA. To Papog petprnke pe Luyapld, oto TANGLECTEPO
100 ypapudpio, xopic momoVTolo Kot e EAaPPLA EVOLLOGTa, EVE TO VYO ueTpnOnke
010 TANG1EatePO 0,5 €KATOOTO, Y®PIG TOTOVTSLA, 1) TAUTY VO EPATTETAL GTNV KAOETN
EMPAVELD, TOV OVAGTNUOUETPOL KOl Ta UATIor KortdvTtag gubeio eunpog). O Asgiking
Mo Zopatog (AMY) vroloyiomnke o¢ 10 Pépog (o€ KIAGL) TPOG TO TETPAY®OVO TOL
VYoug (0€ TETPOYOVIKA HETPA) Kol TO VAEPPOPO Kol 1 TOYLOOPKIO OpioTNKAV MG
AMX 25,0-29,9 kg/m? xor >29,9 kg/m?, avtictoro. EmmAéov, ol GUUMETEXOVCEC
POTNONKAV GYETIKA e TO PAPOC YEVVNONG TOVG (G€ KIAG) 0ALG Kot TIC LETAPOAEG TOV
Bapovg tovg (£10 Kg) ta televtaia 10 £tn. Téhog, petpnOnkov ot mepipépeleg péong
Kot woylov, O0mote avtd NTov €PIKTO, HE OLYKEKPEVEG dwdikacieg (OnA., 1
nePLOEPEL. LG petpnOnke tomobetmdvtag T pelovpa GTO HEGO NG OTOCTUCNG
petalld g teAevtaiog mAeVPAc Tov Odpako Kot TNG AAyOVIOS aKpoAOPiag, Kot m
nePLpEPELn Woyimv petpnnke torobetdvtog ™ pelovpa 6To oNUEio TG LEYOADTEPNS

TEPLPEPELOS TAOV YOPADV).

3.4.4 TUPUTEPLPOPLKA X AP UK T PLOTIKA

3.4.4.1 Awatpo@ikéc ouvi)BeLeg

Ot datpoikég cuvnbeleg Tov teAevtaiov £tovg astoloynOnkay LEcw evOg £yKupoL
NUTOGOTIKOD EPMTNUATOAOYIOL GLYVOTNTOS KOTAVAAMOOTNG TPOPiL®mV 86 £p@THGE®V
(EXKT) (Mourouti et al., 2013). TIpokewévovr vo gheyybei n gyxvpdmTo. TOVL
avotépov epotnuatoroyiov, 100 yvvaikeg, 11 veodiayvoobeiceg acheveic e kapkivo
TOV pootob kKot 89 vylelg yvvaikeg (56x12) kinbnkav vo cLOUTANPOCOLV TO
gpotnuatordylo katd 1t dwdpkee tov 2011. I[MopdAAnia, ot GUUUETEXOLGEC
COUTANP®CAY Kol €va TPIUEPO MUEPOADYIO Katoypapng Tpogiuny (3-day food
diary), to onoio amotélece T péEB0dO avapopdc yo. tov Edeyyo ¢ eykvpottag. H
nepiodog  Kataypagne  mepleAaupove 000  kabnuepvée ko pio  mpépa
Yappatokvplokov Kot 1) GOUTANPOGCT EAAPE YDpa Katd TO 1010 Ypovikd SdoTnua pe
™ ocvumiipoon tov EXKT. O €éleyyog tng ocvpeoviog mpaypotomomonke pHe To
ovvteleotn tau-b tov Kendall, kaBdc ko pe ™ pébodo twv Bland-Altman. Me Bdon
tov éleyyo tov Kendall mapatnpndnke koAl copeovia yio Ty opdado «Kotaviilmon
Kapé» (tau-b=0,69, p<0,001), pétpra ovuvia yoo TIC OUASES «KOTOVAA®OT
toaylovy (tau-b=0,42, p<0,001) kot «katavdimon aikool» (tau-b=0,43, p<0,001),
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EVAD YOUNAY], OALQ OTOTIOTIKG GNUOVTIKY] CUUEOVIN TopatnpiOnKe yio T OpAdES
Katavoloone  «ppovtay (tau-b=0,39, p<0,001), «yoroktokouka» (tau-b=0,35,
p<0,001), «yapw» (tau-b=0,29, p=0,002), «vdatavOpakecy» (tau-b=0,14, p=0,07),
«Enpoi kaprmoi» (tau-b=0,35, p<0,001), «payntd Eroyo mpog Kotovdiwon» (tau-
b=0,20, p=0,01), «avoyvktika» (tau-b=0,27, p=0,04) ka1 «yivkd» (tau-b=0,15,
p=0,06). Mg Bdon t pnébodo twv Bland-Altman ot anoxiceig peta&d tov EXKT kot
TOV gpyaAeiov avapopdg (oe pepideg/mMuépa) Kopaivoviay Katd amxdivtn T and 2,1
Yoo TNV opada mov aeopd TV «Katavdiwon kaeé» g 4,1 yio v opdda
«OaTAVOPOKES). AVALOYO OTOTEAEGLLOTO, TPOEKLYOY KOl OO TOV EAEYYO GLUPMOVING
oV TPoypaTonomOnke o€ vmoopddeg Tov delypaTog avaAioyo LE TO GTAOO
TOYVoAPKIaG, TO €mimedo QLOIKNG dpaoctnpldttag Kot to Pabud vioBétnong g

Meooyewaxng dwatpoeng (Mourouti et al., 2013).

Oocov agopd v a&loAdynomn tev dtpoPiK®v cLvNOEIdY, Ol GUUUETEXOVGEG
KMOnkav va omavticovy moco cuyvd (moté, <1 @opd/punva, 2-3 eopéc/uqva, 1-2
Qopéc/efoondoa, 3-4 eopéc/efdopdon, 5-6 eopéc/efdoudoa, 1 eopamuépa, 2-3
Qopéc/muépa, 4-6 QOPEC/MUEPA) KOTAVAAOVOY TO TOPOUKATO TPOPUN KOl TOTA:
@povta (CLVOAIKA), €va TOTHPL YVUO TOUATOG M ACXOVIKAV, €vo TOTNPL YVUO
YKPEMPPOVT, TOPTOKAAL 1| OVALLEIKTO YLUO, UNAL, OYAAOLO, UTOVAVES, OTOENPAUEVA
QpovTa, VEKTAPIVIO, POSAKIVA KOl SUUACKNVA, GTAPVALL, TETOVL, PPAOVAES, KEPATLOL,
mopToKAAMa M povtapivia, Aoyovikd (cvvolkd), 1 pepida Bpactd Aayoavikd (6mwg
omavaxl, pamavakl, yoOpTa, AdYOVO KAT.), UTPOKOAO, KOLVOLTIOL, HeMTLAVEC,
OTOVAKL, PUGOAAKLIO YA®PE, KApOTO, LOPOVAL, AQyovo, TIeEPES (KOKKIVES, TPAGIVEG,
kitpveg), topdteg, Kpeppvow, okdpdo, KOAOUTOKL Kot KOAOUTOKL o€ KoveépPal.
Eniong xotaypbonke m ovyxvéomrta xotavaioong (moté, <l @opd/pnva, 2-3
eopég/unva, 1-2 eopég/ePooundoa, 3-4 o@opic/efoopnada, 5-6 @opég/efooudda, 1
eopd/muépa, 2-3 eopég/muépa, 4-6 popéc/muépa) TV akdAovOBOV TNYDV Almovg:
eMadhado oto payeipepa, €hotdOrado TPOoTIBEUEVO GTO TATO, OTOPEAOLO GTO
payeipgpo, popyapivny, Bovtupo M AMmog amd PUTEKOV GTO HayEipeUa 1| OTO TLATO.
Emniéov aloroynnke mn ocovyxyvoétto KoTovAA®ONG TOV TOPOUKAT® TPOPIHMV:
KOKKIVO KPEOC, OAMAVTIKG, TOVAEPIKE, ydpla, dompia, Kétoom, paylovéCa, 1 @éta
Aevko youl, 1 eéta youi oAkng dieong, 1 pepida Bpoun 1 GAlo poysipepéva
onuntplokd, 1 pepida pvlt 1 GAha payeipegpéva ortnpd (OTmg mAryovpt, oLTdpt,

Tpayavag), 1 pepido Qopapikd (omayyétt, Aaldvia, poaPioiio, TOpTEAivVia, YEMOTA
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Copapikd ko dAAa), motdteg, 1 motipt Yoo og pdenua (TApeg, nuimayo 1 amoyo), 1
yioovptt (TANpeg, nuitayo, amoyo), 1 pepida topl (e MOAAG Amopd, pe YOUNAQ
Mmapd, yopic Mmapd, xopig aAdTL AKOUN Kol 68 UTEPYKEPS 1 GAVTOVITG) Kol avyd
(cvumeplopfovopévoy TOV VYOV TOV KOTOVOAMDVOVTOL GE COAATEC, TITEC Kol
covpAE). EmmpdcOeta, or ocvupetéyovoec potOnkav oyetikd pe 10 OG0 cuyva
KOTOVAADVOY VTOKATAGTATO YELLATOG (VEPHEPOIKA 1} VIEPTPOTEIVOVYN), CLKMOTL,
0GTPOKOEDN, TNYOVNTE TPOPUE GTO OTitlt (OT®G TNYoVNTEG TATATES), THYovNTd
TPOPUUO. EKTOG OMITION, KPEOS N WapL oTo KApPouva, KoveépPeg, Tumomomuéva
TPOQI (UTIoKOTO, TOWTG, TOTMKOPV, KEWK, VIOVOTG, TCOLPEKLON, KPOLAGHV KAT.),
Enpovg kopmove, TTeo, PLOTIKOPOVTVPO, YAVKE GOKOAATAS, AALOL £100VG YALKA (TT.).
TaymTo) Kol GOyl AKOUN, Ol GLUUETEXOVOES POTNONKAV OYETIKA HE TO €0V
KOTOVAAOVOV KOO YAVKOVTIKY) ovcio (eKkTOG (lyopmng) Kol otnv TEPITT®OT TOL
avtd cvvéfave Kataypaenke molo NTav ovtr. EmmnpodcOeta, adoroynbnke n
TPOcANYN vePOL (amd Tn Ppvon Kot EUEIA®UEVOV), OAKOOA, KOQE, TOOYLOD Kot
AVOYVKTIKOV pe Bdomn Tn cvuyvotntd touvg (moté, <1 gopd/unva, 2-3 eopég/unva, 1-2
Qopéc/efdoudda, 3-4 opéc/efdoudoa, 5-6 @opéc/efdoudda, 1 opa/muépa, 2-3
eopéc/muépa, 4-6 popéc/muépa). Kataypdenke oakéun 1o €idog tov motod mov ot
GLUUETEYOVGEG LV AV VO KATOVOADVOLV (KOKKIVO KPaoi, AeuKO kpaoct, umdpa, 1
GAAO 0AKOOAOVYO TTOTO), TO £100C TOV KAPE (EAANVIKOG, VIEKAPEWVE, PIATPOL 1| GAAOG),
10 €100G TOL TGAYOV (TPAGIVO, Havpo, ToLv Bovvod 1 AAAO) GAAG Kol TO €100 TOVL
avoyukTikov (tomov koa, light, yopig Cayapn). Télog, ot cupueTéyovoEg pOTHONKAY
oxeTIKA pe 10 TWOG0 ovyvd (moté, <1 gopd/unva, 2-3  @opég/unva, 1-2
Qopéc/efdoudda, 3-4 opéc/efdoudda, 5-6 @opéc/efdoudda, 1 opd/muépa, 2-3
eopég/muépa, 4-6  @opéc/muépa) Koatavdilovayv moAvPrtapiveg, tyvootoyeion 1M
0GPECTIO Kot AELITOVPYIKA TPOPLLO, EVO TOPAAANA KOTAYPAONKE TOGO LYV NTAV M
YPNON HLUP®IK®V KOt TO poyeipepa (piyavn, devoporifavo, Opodumt kKAT) aAdd Kot

N xpNo”M PoHPVOL LKPOKVUATMV.

3.4.4.1.1 EK-TOV-TIPOTEP®V AVAAVOT SLATPOPIK@DV TTPOTUTIWV
H ek-tov-mpotépmv oavilvon dotpo@ikdv mpotdnwv Paciotmke oto Pabud

vwoBémong ¢ Mecoyelakng doTpoens, 0 omoiog a&loAoyndnke pe tn ypnomn Tov
MedDietScore, &voc oOvBetov dlatpo@ikol dgiktn amotedovpevov omod 11
OLUVIOTMOOEG, ME HeYAAN KAipoka PBoabpoidynong m omoila e£ac@oiilel KaAVTEPT

npoyvootikny okpifeia (Panagiotakos et al., 2006). O avotépo deiktng mepthopfaver
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11 11 Paockég opddec Tpoginmv g Mecoyelokng datpoeng: un emneepyocuévo
oNUNTPLOKA, GPOVTA, ACYOVIKA, TATATEG, OOTPLN, €AOOANOO0, YAPL, KOKKIVO KPEOC,
TOVAEPIKE, YOAUKTOKOMIKG TANPY o€ Amapd Kot oAkoOA. o v kotavaioon
TpoPipmv  mov  Bewpovvtar pEPog ™S Meooyewokng  dwutpoeng  (OnA.  un
eneEePYacUEVOL ONUNTPLOKA, QPOVTO, AQYXOVIKE, TATATEG, OOTPlY, EAOLOANOO KOl
yapt) amoddnkav ta okop 0,1,2,3,4 Kot 5 6TV 01 GLUUETEXOVOEG dNA®VAY KABOLOL
TPOCANYT, CTAVLD, GLUYVY|, TOAD cuyvn, efdopadiaio kot kadnuepv avtictoya. I
™MV KotavdA®on Tpoeipmv ta omoia Ot Oewpovvior pépog tov Meocoyelokov
TPOTOHTOL AATPOPNS (ONA., KOKKIVO KPEAS, TOVAEPIKA KOl YOAOKTOKOWKA TANPT GE
Mmopd) ta okop amodddnkav ce avtiotpoern KAipaxo. Ewdwd yoo v Kotavaioon
aAKOOA, 6KOp 5 amododnke yio TV TPOGANYN AyOTEPO OO 3 TOTNPUDY TOL KPAGLOV
mv gfdopada, okop 0 yoo v katavdiwon 0 1 mdve ond 7 TOTNPLOV TOV KPAGLOV
mv gfdopdoda, kot okop 4 éwg 1 yio v mpoécAnyn 3, 4, 5 ko1 6 TOTNPLOV TOV
Kpacwov tnv gfdopdda, avtiotorya (Mivaxas 3.1). To Oswpntikd €OPOG TOL
MedDietScore eivar 0-55. Yynhotepeg Tég TOovL  S0TPOPIKoD 0avTOD €Kt
VIOONADVOVY pHeYOATEPT TPOSKOAAN oM 6T Meooyelakn datpoen (Panagiotakos et
al., 2006).

IMivaxog 3.1: To Meooyewoxd Atatpoeiko Xxkop MedDietScore (Panagiotakos et al., 2007b)

11660 ovYVe KOTOVOAWDVETE TO. TOPOKATW TPOPILOL,

Yvyvétnrae katavdrloong (nepidss /efoopdon)

1. Mn ene&epyacpéva dnuntpokd (oAkng dieonc youi, kAt)  Iloté 1-6 7-12 13-18 19-31
0 1 2 3 4

2. INatdreg 0 1 2 3 4

3. ®povta Toté 1-4 5-8 9-15 16-21
0 1 2 3 4

4. Aoyovikd Toté 1-6 7-12 13-20 21-32
0 1 2 3 4

5. Ocmnpua IHoté <1 1-2 3-4 5-6
0 1 2 3 4

6. Yapu 0 1 2 3 4

7. Koxkwvo kpéag kot mapdymyo <I 2-3 4-5 6-7 8-10
5 4 3 2 1

8. TTovAepikd Kon Aevkd kpéata <3 4-5 5-6 7-8 9-10
5 4 3 2 1

9. T'ohaxtoKkopkd mpoidvta (tvpi, yraodptl, yoio) <10 11-15 16-20  21-28 29-30
5 4 3 2 1

10. Xp1ion ghotdradov oto payeipepa (@opég /efoopada) Iloté Zrovio. <1 1-3 3-5
0 1 2 3 4

11. Akkoolo¥ya motd (ml/muépa, 100ml = 1 wotnpt) <300 300 400 500 600
5 4 3 2 1

>32

5

5

>22

5

>33

5

>6

5

5

>10

0

>10

0

>30

0
KaOnueprva
5

>7001 0
0
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3.4.4.1.2 EK-T®V-VOTEP®WV AVAAVGT) SLATPOPIK®V TIPOTUTIWV
H ex-tov-uotépov aviilvon doTpopik®V TPOTHT®V TPAYLATOTOMONKE Le TN ¥pMon

™me avaivong oe kopieg ovviotwoeg (PCA) (Mardia, 1979). Zwnv avdivon
ypnoworomdnkav 14 tpdeipa, opdades tpoipmv kot motd/poenuata. H opboydvia
neplotpodn (UE TNV €mMAOYR varimax) ypnoipwomomdnke yw v avadeln tov
WOVIKOV, EPUNVEVCIL®VY, UN GLOYETILONEVOV UETAED TOLG GLVIGTOGMV (OUAdWV
TPOPIUWV), YPOUMKA OVEEAPTNTOV, OVTMOC OGTE VO YPNOILOTOOOVV GToL LOVTEAQ
TOAVUETOPANTNAG avdAvong TaAVOpOUNoNG, OTTOPEVLYOVTOG mhovn
TOALGLYYPOUIKOTNTO.  AlotnpinKoy ot KUPlEC CLVIGTMOCES HE  1O10d1VOGHLOTOL
(eigenvalues) >1,0 (cvyvd yYPNOLOTOOVUEVE OG KATOOAL YIOL TNV OVOYyVOPLON
TPOTUT®V LE onpacio). Metd v TEPIGTPOPT] 01 GLVIGTAOGES epunveLOnKay pe Bdon

poQua pe eopria (loadings) >0,4.

3.4.4.2 Aiatpo@ikéc oUUTTEPLPOPES
A&oloynnkav oplopéveg  SLOTPOPIKEG GCLUTEPLPOPES KOl Ol GUUUETEYOVGEG

POTNONKAV GYETIKA pE TOV aPOUO TOV YELUATOV OV KOTOVOADVOLV OVE MUEPQ
(ext6g MO TOV OKETO KOQPE) KOl GYETIKA UE TO €0V 1 KATOAVAAW®GT TPOIWOL &ival
KaOnuepvr. XNV TEPITTOON AVTH, KATAYPAENKE TO TPOQLO/TPOPLO. TOL Ol
ovppetéyovseg cuvnBiovy va Katovoidvouy g Tpmvd (OnA. Kaeéc, yaia, youdg,
1061, OMUNTPLOKA, @POVTO, popyopivn kol popueAdda, 6GAAo). Emumiéov, ot
OCUUUETEYOVCES POTNOMNKOV GYETIKA HE TO €4V €QOLV AKOAOVONGEL GUYKEKPIUET
dtonta 6to TaPEABOV, eV KOTAYPAPNKE Kol TO €100C VTG OTNV TEPITTOGT OV M
amavinon nTav Oetikn. AkOun, Kotoypdenke 1o 100G TOV LAYEPIKOY GKELAOV TOL Ol
CUUUETEYOVGES YPNOIUOTOLOVV (ONA. avoEeidmTa, aVTIKOAANTIKA, epayls | GALQ), 1
TEPIMTOON KATO TNV 07O YPNCUYLOTOOVY AVTIKOAANTIKO TNYAVL, 0AAE KOl TO €0V
ovvnBiovv va TAEVOLV Tl PPOoVTA Kot TO AoYOvViKd LOVO e vepO N e VEPD Kat LYPO

GOTOVVL TOVTOYPOVAL.

3.4.4.3 dvoikn SpacTnpoTnTa
Ta enmimeda euowmg dpactnpromtag agloroyndnkoav pe t ypnon tov Aebvovg

Epotmpotoloyiov ®vokng Apactnpromrag (IPAQ) (Craig et al., 2003) to omoio et
emkupmbel kot yo tov eMnvikd mAnbvoud (Papathanasiou et al.,, 2009b). Ot

CLUUETEYOVOEC KANONKOY Vo avapEPOouV ToV aplBd NUEPDOV Kol OPOV GTIC OTOIES
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acyYoAONKaV LE QUOIKEG OPUCTNPLOTNTEG OLAPOPETIKNG EVINONG YO TOVANYIGTOV
OéKa AemTA: €vTOovn GOKNOTY, METPLOG £VTAONG GOKNGON, TEPTATNUO Kol KOO1oTIKEG
JPACTNPLOTNTES. ZOUPOVO LLE TO EMITEDN PVOIKNG OPAGTNPLOTTOS, Ol GUUUETEYOVCES
Katnyoplomombnkav o un evepyd atopo (Kabiotikn (o1n) kKot QUOIKA dpacTipla
dropo (Kat’ eAAYIOTO €VEPYA ATOMO KOL €VEPYO OTOMOL HE EMMEON (QUGIKNG

dpaCTNPLOTNTAG IKAVE Y10 TNV TPOAY®YN TNG LYELNG).

3.4.4.4 Kamrviotikég ouvn)Osieg
A&loloynOnkov o1 KaTVIeTIKEG GUVNOEIEG KO Ol GUUUETEXOVCES KATIYOPLOTOIOnKay

oe (0) xamviotpleg, (B) mponv Kamviotpleg kot (y) un komviotplec. ¢ KamvioTpleg
opiotnKav ot yvvaikeg ot omoieg KamviCovv TOLAGYIOTOV £val TGLYEpO TNV NUEPD, OC
TPONV  KAMVIGTPIEG Ol GUUUETEYOVGEC TOV &iyov OKOYEL TO KATVICUO Yo
TEPLOCOTEPO OMO €vo. £T0C, VA Ol VTOAOITEG GULUUETEYOVCEG OPIGTNKOV MG UM
kanviotpleg. EmmAéov, ot vov kot mpdnv KomvioTpleg poTtOnKav oYeTKd LE TO
ouvoAKd  aplBud etdv  mov  komviCovv, Tov aplBud TOV TOYAp®V OV
kamvilouv/kanviav tnv NUEPO Kot TOV TOTO TOV KOTVOD TOV TPOTILOVV/TPOTILOVGOLV
(oA, doertpo, ehoepld, Poptd, GAro). To v amotiumon tov  madnTIKOD
KOTVIGLOTOG 01 GUUUETEXOVOES pOTNONKAV GYETIKA e TO €dv ektiBevtav/ektiBovtay
o€ TOONTIKO KATVIoUA, TOV aplOpd Tov eTmV §kBeonc aAld Kot ToV aplipd Tov opav

avé nuépa.

3.4.4.5 Tpomog {wijg
A&ohoynOnkav ot cuvnbeteg Tov Hmvov. Ot GuupeTEYOLGES POTHONKAV TOGEC DPES

KOWOUVTOL TO HECNUEPL OAAG Kol TO Ppdov, T0c0 TIG KoOnuepvég OGO KOl TO
Yappatoxvproko. Emiong pomOnkav oyetikd pe to m6co cvyvd (dni. moté, <1
eopd/punva, >1  gopd/punva, >1  @opd/efoopnddo, rabnuepwvd) mnyaivouv og
KOWOVIKEG EKOMNAMGELS. Akoun, aglohoyndnke n mopoakolovdnon tiedpacng Kot ot
OLUUETEYOVOES pOTNONKOY TOGEG DPEG TNV NUEPA TTapakolovdohv TNAeOpacn TOGO

T1c kaOnuepivég 660 kat 10 ZapPatokHplaKo.

3.4.5 WuyoAoyikn ailoddoynon
Mo v a&loddynon 1oV KataOMRTIKOV GCUUTTOUATOV ¥PNCLOToOnKe 1 KApoKo

Zung Depression Rate Scale (ZDRS), n onoia éxet petappoaoctel kot emkvpwbei yio
tov eMnvikd TAnbvoud (Fountoulakis et al., 2001, Zung, 1965). To ZDRS &ivou puo
OLTO-CLUUTANPOVUEVY KAIpaKO 7oL omoteAeiton omd 20 epOTAGES Ol OmOieg

KOADTTOLV  GUVOLCONUATIKE, WYOXOAOYIKA KOl COUOTIKE CLUTTOUOTO Yol TNV
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a&oAoynon g katabilymg. Or cvppetéyovoeg kKANOMKav va mTpocdlopicovv
ovyvotnta pe v omoia Bimoav kébe cOUTTOUA TO YPOVIKO SLAGTNUO OO TN CTIYUN
™G ddyveong (OnA. omdvia, HEPIKEG POPES, APKETEG POPES, TIG TEPIOCOTEPEG POPES).
To Bewpntikd €¥pog T0L oKOp KLpaiveror amd 20-80, pe vymidtepa cKop v
vrodnAdvouy  cofapn  katddAwyn (Zung, 1965). Zkop 20-49 Oewpovvron
QLGLOAOYIKE, okop 50-59 vroonimdvouvv péTpla kKaTtdOAym, okop 60-69 pétpla Emg

évrovn katdBiwym, evd oxop 70-80 coPapn katdOivnyn (Fountoulakis et al., 2001).

Emunpocbeta, to Spielberger State-Trait Anxiety Inventory form Y eivoi éva
OUVTOHO EPOTNUOTOAOYIO0 Vi TNV a&loAdynon Tov TopdVTog, GAAL KOL TOV 7O
poévyov  dyyovg. Xty moapovoa peAétn to  dyyxoc afoloyndnke péc® TOL
LETOPPOCHIEVOD KOl ETKVPOUEVOD epoTnuatoroyiov Spielberger State-Trait Anxiety
Inventory (STAI form Y-2), 1o onoio a&loloyel Tdg 0 cvppetéymv aicfavetotl yevika
uéow 20 epotocwv (Fountoulakis et al., 2006, Spielberger, 1970). Ot 20 gpmticElC
BaBuoroyovvton pe pion kipoke oamd 1 €wg 4 avdioyo pe 1t ocvoyxvoTTa TOV
ocovaeOnuatov (dnNA. oxedov moté, PEPIKES QOPEC, cuvyvdl, oxeddv mavtote). To
Oewpntikd €Opog g KAlpakog sivor amd 20 émog 80. Xxop 20-39 vmodnidvouv

YOUNAO Ayyos, okop 40-59 pétpro dyyog kot okop 60-80 vrodnidvovy cofapod dyyoc.

3.5 ZTATIOTIKT avaAvoT)

3.5.1 [IepLypa@ikn 6TATLOTIKNY

Ot petafAntéc mov axolovfohv TNV Kavovikn Katavoun mapovcstdlovior o péom
TIUN + TUTIKTY ATOKALGT, OGEG 0eV 0kOAOLOOVY TNV KAVOVIKTY KATOVOUT ¢ OAUEGOG
KOl TETOPTNUOPLO KO Ol KATNYOPIKES HETAPANTES ¢ cvuyvottes. H kovovikotta
TOV PETAPANTOV 0E10A0YNONKE YpapiKd pLécw Tov daypoppdtov P-P. Ot cuoyeticelg
HETAED TOV KOTNYOPIKOV PETABANTOV EAEYXONKAV e TOV VITOAOYIGHO TOV X2 TeoT. Ot
OLOYETICES HETOED KOTNYOPIKAOV KOl CUVEXDV UETAPANTOV TOL 0KOAOLOOVLV TNV
KOVOVIKT KOTOVOUN TPOyUaTomomOnKoy pe tov vmoAoyiopd tov t-test tov Student.
Ocov apopd Tic ovveyeic petafintég ot omoieg O0ev akoAovBohv Tn KOVOVIKY
KOTOVOUT), O EAEYY01 LTOOECEWV TPOYLLOTOTOONKOAY LE XPNION TOV UN-TOPOUETPIKOD
eréyyov U-test mov mpotdbnke amd tovg Mann kot Whitney. Ot cuoyetioelg peta&o
ovveYOV peTaPAnTdV aloloynnkav pe xpnon Tov cuvielestdv I tov Pearson 1 rho

Tov Spearman.
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3.5.2 ETay®ylK1) 0TATLOTIKY)

3.5.2.1 AoyapiBuiotikn maiwvdpounon

H extiunon tov oyetikov mbovotitewv Tapovciag KopkKivov Tov  UOOTOV
TPOYLOTOTOUONKE LE TOV VTOAOYIGHO TOL GYETIKOD AOYOL (XA) Kot TOV avTioTOL0L
95% dSwotuatog eumictochvng (AE) péom aviivong moAAamAng AoyoptOoTIKNG
noalvopounong (Hosmer and Lemeshow 2000). To xpurfpio Hosmer-Lemeshow
vroAoyiotnke yi v a&loAdynon G KOANG TPOCOPHOYNS TOV VTOOELYUATOV.
Yeaipa extipnong pkpodtepo ond 0,1 Bewpndnke emopxéc yo v enidoomn TOL
vroAoyllopevoy oyeTikov Adyov. Ola to P mov mopovcidlovral Poacilovioar ce
apeimievpovg eréyyovg vmobécewv. ' T oTaTIOTIKY AvdAvGeN YPNCIHOTOONKE TO

Loyopkd SPSS 18.0 (SPSS Inc., Chicago, IL, USA).
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4. AmoteAéopata

4.1 MeprLypa@ka XAPAKTPLOTIKA XCOEVOV KAL VYLDV
Ta Kowvoviko-npoypaeikd, KAVIKE Kot GAAL YOpOKTNPIGTIKE TOL TPOTOL (MG T™V

ovppETEYOVTOV TTapovotdlovtal otovg Iivaxes 4.1, 4.2 ka1 4.3. O1 acBeveig kal ot
VYIElC NTOV TOPOUOLNG NAKING (0T TPOEPAETE TO TPOTOKOAAO TNG HEAETNG), EVD
npoépyovtay kol omd TG 101eg meproyés (Aekavomédio Attikng [76%]). Awapopéc
TopaTNPHONKOY OGOV 0POPA TO LOPPMOTIKO KO OLKOVOUIKO EMITEDO ALY Kot TO £150G
¢ epyocioc. ITo ocvykekpyléva, T0 HOPEOTIKO KOL TO OKOVOMIKO EMIMESO MTAV
eMdyioto younAotepo ot acbevelg oe ovyKplomn He TIG LYElG yuvaikeg, v
TapdAAnAa ot vylelg MAmcav OTL 1 gpyacio TOLG NTAV TEPICCOTEPO KAUDIGTIKY OF
avtifeon pe 11 acbeveic ol omoieg aoyorlovvTay Kuplwg pe Ta oKlokd. Q6TOG0, dev
TapaTNPNONKOY CNUAVTIKES OLLPOPES OVAPOPIKE LLE TNV OTKOYEVELNKT] KOTAGTAOT] KO

I Wpeg epyaciag/muépa to tedevtaio 5 £ (p>0,05).

Ocov apopd o KAVIKA YOPOKINPIOTIKO TOV GLUUETEYOVTIOV, Ol acOeveig
elyav ToLVAQyIoTOV Hiol GLYYEVN LE KOPKIVO TOL HaoTOV Kot wopdpoto nAkio Evapéng
euunvov povcewg pe Tig vyielg yovvaikeg. Tavtdypova mapovsiolov vynAdTEPO
ocopatikd Papog kot deiktn Halog COUATOG GVYKPITIKE LE TIG VYLELS, TAV OPLoK(L TTLO
mbavod vo sivan movoapkeg (BMI > 30 kg/m?) evéd de pdvnke va £xovv AdPet ydpa
uetaforéc oto copatikd tovg Papog (210 kg) to tedevtaion 10 étn. Qotdco, dev
TopatnPNONKOV  ONUOVTIKEG OPOPES  avaPopKd pe v nAkio &vapéng g
guunvomovong, TNV KoTtdoTtoon  EUUNVOTOoNG, TN XPNON  OPHOVOV
LETEUUNVOTOVGLOKEG KOl TOV ETTOAACUO TOL GOKYOPDOIOVS ST, TG VIEPTAOTG

Ko Tng vrepyoinoteporoupiog (p>0,05).

Avogopwcd pe T1g cvvhfeteg tov tpodmov Lwng, ot acBeveic kanviav oe
UIKPOTEPO TOCOGTO OTO TAPOV O OYEON HE TIC VYIEC Yuvaikeg, evd Ogv
wapatnpROnKay 01popég OGOV aPopd T0 KATVIGUA 6T0 TaPeEAOOV, TO. GLVOAIKA €11
Kamviopotog, tov aplud torydpov/muépa oAb kol ta £t €kbeong oe madNTIKO
kanvicpo (p>0,05). Tavtoyxpova, ot acbeveig Ntav oe pkpoOTEPO PoOUO QLOIKE
dpacTnpleg o€ oyxéon e TS VYlElG evd o Pabuog vioBémmong g Meooyelakng
dtpoeng Nrav HETPLOC 1060 oTic acheveic (ONA. 28/55) 660 kat 6TIC VYLElg Yuvaikeg
(OnA. 30/55). Téhog, Oev mapatnpONKOV CNUAVTIKEG OLPOPES OGOV 0POPA To

emineda kataOAnyng Kot dyyovg Tov cuppeteydviov (p>0,05).
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Mivakag 4.1. Kowvoviko-onpoypoetka YopoKTNPIeTIKE TOV GUUUETEYOVTI®V

AocbBeveic Maptopeg p
N 250 250
Hhxkia (€t1) 56 £ 12 56 + 12 0,99
"En ekmaidevong (1) 11+4 12+4 <0,001
OKoyeVELOKT KOTAGTAOT 0,24
Eyyoun 182 (72,8%) 166 (66,7%)
Ayoun 20 (8%) 20 (8%)
Aalevyuévn 19 (7,6%) 18 (7,2%)
Xijpo 29 (11,6%) 45 (18,1%)
Eidoc epyaciog 0,03
Xewpovaxtikn 27 (10,8%) 39 (15,8%)
Kabotiery 68 (27,2%) 87 (35,2%)
Oixioxd, 93 (37,2%) 62 (25,1%)
Avepyn 6 (2,4%) 5 (2%)
2ovtallovyog 53 (21,2%) 48 (19,4%)
Mepixig amacyolnong 3 (1,2%) 6 (2,4%)
Qpeg epyaciog/Muépa to tedevtaio 5 £t () 72 72 0,88
Owovopuky katdotaon (0-10) 5+2 62 <0,001
Toémog Awpovig 0,04
Abiva 179 (71,9%) 199 (79,9%)
Heprpépera 70 (28,1%) 50 (20,1%)

Ta dedopéva Tapovetaloviol g LEST TIUN + TUTIKY arokAion 1 cuyvotnteg (N, %).

Ta p-values mpoépyovtot amd to t-test tov Student 1 to ¥ teot.
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IMivakag 4.2. KMviKAQ yopaKTnploTIKE TOV GUUUETEXOVTOV

AocbBeveic Maptopeg p
N 250 250
ApBudc ovyyevav pe kopkivo paoctod (. %) 0,003
Koo ovyyevije 177 (71,1%) 211 (84,7%)
1 ovyyeviic 62 (24,9%) 32 (12,9%)
2 ovyyeveic 9 (3,6%) 5 (2,0%)
3 ovyyeveic 0 (0%) 1 (0,4%)
4+ ovyyeveic 1 (0,4%) 0 (0%)
Soxkyopnong dwfnng (n, %) 12 (4,8%) 8 (3,2%) 0,36
Ynéptaon (n, %) 33 (13,2%) 34 (13,6%) 0,90
Yrepyolnoteporapio (n, %) 18 (7,2%) 17 (6,8%) 0,86
Hlwio eppmvapymg () 13+1 13+2 0,02
Hliio eppunvémavong (étn) 49+6 49+5 0,60
Katdotoon eppunvomavong (n. %) 0,49
Tovaikes TPosuuUnvoTovaIoKa 84 (33,6%) 91 (36,5%)
Tovaikeg peteuunvoravolaxd, 166 (66,4%) 158 (63,5%)
XpNon opHOVOV UETEUUNVOTOVGLOKE (N. %) 0,62
Nou 13 (5,5%) 16 (6,5%)
Bapog (kg) 73+15 70+13 0,03
Asgixtng Mé&ag Topatog (kg/m?) 28+6 26,75 0,007
Katnyopieg copaticod Bapovg (n, %) 0,057
Dooioloyié Pépog (18,5 kg/m? <BMI<24,9 kg/m?) 79 (33,8%) 93 (38%)
YrépPapo (25 kg/m? <BMI<29,9 kg/m?) 84 (35,9%) 101 (41,2%)
Hoyvooprio (BMI>30 kg/m?) 71 (30,3%) 51 (20,8%)
MetoBoréc Papovg (10 kg) ta tedevtaio 10 étn 95 (39,3%) 129 (52,4%) 0,003

Ta dedopéva Tapovotaloviol g HEsT TN + TUTIKY amokAion 1 cuyvotnteg (N, %).

Ta p-values mpoépyovtot omd to t-test Tov Student 1 to ¥ teot.
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Hivakag 4.3. Xapaxtnpiotikd tpdmov (oNg TOV GUUUETEXOVTOV

AocbBeveic Méptopeg p

N 250 250
Konviotikég cuvnbeteg

Karnviotpies (zopa) 48 (19,3%) 76 (30,4%) 0,004

Hpdnv kamvietpieg 103 (41,2%) 113 (45,2%) 0,37
"Emn xamvicpatog

T'ta 116 VOV KO TPONY KOTVIOTPIES 12+ 15 10+13 0,21
ApBpudc torydpev v nuépa
Lo g vov kai Tpadny Kaxviopieg 7+11 69 0,06

[Hodntikd kamviopa (€tn) 8+14 10+ 15 0,08
MedDietScore (0-55) 27,85 299+4 <0,001
IPAQ score (MET-minutes/week) 219 (0.00, 985.5) 876 (140.25, 1533.0) <0,001
ZDRS (gvpog 20-80) 409 40x9 0,54
Eninedo xatdb®ivyng (n, %) 0,64

20-49: pvoioloyiko 178 (85,2%) 157 (87,7%)

50-59: fjmia koardOriyn 26 (12,4%) 17 (9,5%)
60-69: uérpio kardOriyn 5 (2,4%) 5 (2,8%)
70-80: gofapii kardOryn 0 (0%) 0 (0%)

STAI Y-2 (g0pog 20-80) 38+ 12 39+11 0,63
Emninedo dyyovg (n, %) 0,37

20-39: younla enineda dyyovg
40-59: pétpia emimeda dyyovg

60-80: oofapad enineda dyyovg

118 (55,4%)
80 (37,6%)

15 (7,0%)

106 (52,7%)
86 (42,8%)

9 (4,5%)

Ta dedopéva Tapovstaloviol g LEST TIUN  TUTIKY arokAon 1 cuyvotnteg (N, %).

Ta p-values mpoépyovtot omd to t-test tov Student 1 to ¥ teot.
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4.2 AlaTpo@LKEC GVVTOELEC KO THPOVGLX KAPKIVOL TOV HaGTOU

4.2.1 0 pOAOGC TWV SLATPOPIK®V TIPOTUTI®V GTNV TAPOVGLA KAPKIVOU TOV
HaoTOU

4.2.1.1 0 péAog Tov MecoyelakoU TPOTUTTOV SIATPOPIIC (EK-TWV-TIPOTEPWV
SLATPOPIKG TPOTUTIA) TNV TAPOVTIX KAPKIVOU TOV UXOGTOU
Onwc mapovcidotnke ko otov Iivaxa 4.3, o PaBuoc viobétmong g Mecsoyelakng

datpoeng Nrav péTplog 1oco otig acbeveic (dnA. MedDietScore=28/55) 6co kot oTI¢
vyteic yovaikeg (Onk. MedDietScore=30/55). Avagopiké pe tnv KOPLOL EPEVVITIKY
vrdbeon, moapatnpNOnke 1oYLVPY OLGYETION  avApEcH otV voBEtnon NG
Mecoyelakng SloTpoPng Kot TNV Topovsio Kapkivov Tov pactol, kabmg ot acbeveic
TOPOVGIOCAY CTUAVTIKA YOUNAOTEPO EMIMESN TPOGKOAANONG GTO SATPOPIKO OVTO
TPOTLTIO GLYKPLTIKG pE TIC VYElg (InA., yauniotepeg Tinég MedDietScore, p<0,001).
Ot povomopayovtikég ovalvoelg €dei&av 0Tl 1 mPookOAANon o610 Mecoyslokd
JTPOPIKO TPOTLTO  €iye TPOOTUTEVTIKY Opdon OGov aeopd TNV mBavOTNTA
napovciog kapkivov Tov pootov. [T cuykekpiuéva, mapatnpndnke nwg 1/55 povéoa
avénong tov MedDietScore cvoyetiotnke pe 9% pikpotepn TOHAVOTNTO TOPOVGING
Kapkivov tov pactov (p<0,05). EmmAéov avaidoelg avédel&av OTL To EVEPYETIKG.
0QPéAN TG Mecoyelakng STPoPNS aVOPOPIKA HE TNV TOPOLGIO NG VOGOL
nopépevay onpovtikd (8% pikpotepn mbavotnta Topovsiog KopKivov Tov LaeToD
v Ka0e povéda avénong tov MedDietScore), axopa kot HeETd omd €AeyxO Yo
GLYYVLTIKOVUG TOPAYOVTIEC OMMG TO EMIMEOO EKTOIOEVONG, TO OIKOYEVELWNKO 1GTOPIKO
Kapkivov 1oL pootod, o Agiktng Malag Z®OHATOS, TO KATVIGUO, 1 (QULGIKN

dpacTNPOTNTA, N NAKI0 ELUMVEPYNS, N AL ELUNVOTAVONG KOL 1] XPTOT OPLOVEV

ULETEUUNVOTOVGLOKA.

Y& OLVEXEW TOV OMOTEAECUATOV, T OTOOOUNGT TOV GLUVIGTOG®YV TOL
MedDietScore avédeiée o un enelepyacuévo, dSNUNTPLOKGE MG T CLVIGTOCO EKEIVN
OV TTPMOTN £YEL TNV KAVOTNTO 1EPAPYIKE va. e€nynoel v mopovsios TG vOGov,
AELTOVPYDOVTOG TPOCTOTEVTIKA OmEVAVTL GE LT, Kol okoAovBovpevn omd To
AOYOVIKE, TO @POVTO KOl TO OAKOOA, EVO TO KOKKIVO KPEOS KOl TO TOPAY®YH TOL
OTOTEAECAV TNV TEAELTAIN KATO GEPE GUVIGTAOGO TNG OTOT0G LAAMGTO 1] KOTOVAA®GT)
eaivetal mmwg Asrtovpyet emPoapuviikd anévavit otn vocso. Edikd d6cov agopd v
KOTOVAAWDGT OAKOOA, av Kot 1epapyika Ppédnke vynid, Aoym Tov 0T 1 o€om TOV UE

™ VOGO NTOV TOPAPOAIKT), Ol EMITAEOV OVOADGELG AVEIEIEOY TTMG 1) KATOVIAMGT TOV
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oe gfdopadtaio PBaon (ONA. 3-4 @opéc/efoouddn) CLOYETIOTNKE HE HIKPOTEPT
TOOVOTNTO TAPOLGIAG TNG VOGOV, EVM TOGO Ol DYNAOTEPEG OGO KO Ol YOUUNAOTEPES
KOTOVOIADGELS 0& GUOYETICTNKAY CNLUOVTIKA LLE OVTH. ZVVOAMKA, TopatnpnnKe Tmg o
deiktng MedDietScore €yet v wkavoTTa Vo, EPUNVEDEL TV TOPOLGIN KAPKIVOL TOL

LOOTOD OTIG Yuvaikeg TG peAétg o€ Tocootd 4,9% (Wilk’s A=0,951; p<0,001).

EmnAéov avaivoelg ot omoieg mpaypatomombnkay pe Paon tig kornyopieg
oOUATIKOV Bapovg, To EMIMESO PLGIKNG OPACTNPLOTNTOS, TO KATVIGLO GTO TApOV, TV
KOTAGTOON EUUNVOTOVONG, TNV NAKIO EUUNVOPYNS OAAL Kot TOV TOTO OOLOVNIG
avédelEov TopOUOle OMOTEAEGHLOTO OVOPOPIKE (e TNV vwoBEtnon g Mecoyelakng
JWTPOPNG Kol TNV Tapovsio kapkivov Tov pactov. Il ocvykekpyéva, oTIC
puctoroykod Papovg yvvaikeg (BMI< 25 kg/m?), 1/55 povada avénone Tov
MedDietScore cuoyetiomke pe 25% pikpotepn mOavoOTNTO TOPOVGING KOPKIVOL TOV
naotov  (p=0,001) oa@od ANEOMKav vrdyn moKilol GLYYVTIKOL TOPAYOVTEC.
[Mapdiinia, 1/55 povéda avénong 6to S10TPOPIKO GKOP GLOYETIOTNKE He 9% Kot
11% pwepdtepn mhovotnta Topovciog KopKivoy Tov HAGTOD Y10l TIG GUUUETEYOVGES
7OV Katnyopromombnkav g un evepyd (dnA., <600 MET-minutes/week) kot kat’
eMdyoto evepya dtoua (dnA., 600-3000 MET-minutes/week) avtiotoyya. IMapopota
OOTEAECULOTO KOTAYPAPNKAV Kol OTAV Ol avaADGES TpaypoTonomdnkay pe PBdon
TNV KATAGTOOT EUUNVOTAVoNG Kot TV nhkio spunvapyfc. Ewdwotepa, 1/55 povada
avénong tov MedDietScore cuoyetiomke pe 8% wikpdTEPT TOOVOTNTA TOPOLGIOG
KOPKivOL TOL HOOTOV Y10 TIG GUUUETEYOVGES UETEUUNVOTOVCIOKE KaODS Kot 6GEg
avépepayv KabBvotepnpévn eppnvapyr| (OnA. >12 et@v) apod Aednkav vedyn ot id10t
ovyyvtikoi mapdyovteg (P=0,003 kor p=0,001 avtictoyya). Emmpdobeta, ot un
Kamviotpleg mapovcsioacav 12% pikpoOTepN MOAVOTNTO TOPOLGIaG NG VOGOL
(p<0,001) yia k@O 1/55 povada avénong tov S1oTpoPLkon 6Kop, EVM TaPIAANAQ, Yid
Kké0e 1/55 povdda avEnong tov daTpPoPIKov SEIKTN Ol GUUUETEYOVGESG TOL ONAWGOV
o¢ tOmo dwpovig TV mepLpépela  mapovciocav 28% pukpdtepn mHovOTHTA
TopoVGiog Kapkivov Tov pactov (P=0,001) apod Anednkav vwdyn ot idtot GuyyvTiKol

TOPAYOVTEG.
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Abstract

Background: Mediterranean diet has long been associated with human health. However, its relationship with
breast cancer remains not well understood and appreciated. Objective: The aim of this work was to evaluate the
association between adherence to the Mediterranean-diet and its inherent constituents, with breast-cancer. Design:
A case — control study. Two-hundred-and-fifty consecutive, newly diagnosed breast-cancer-female-patients (56+12
years) and 250, one-to-one age-matched with the patients, controls, were studied. A standardized, validated
questionnaire assessing various socio-demographic, clinical, lifestyle and dietary characteristics, was applied
through face-to-face interviews. Adherence to the Mediterranean diet was evaluated using the 11-components
MedDietScore (theoretical range 0-55). Multiple logistic regression was applied to test the research hypothesis,
whereas, discriminant-analysis was used to explore the strength of each component in relation to the outcome.
Results: One unit increase in the MedDietScore (i.e., greater adherence to the Mediterranean-diet) was associated
with 9% lower likelihood of having breast cancer (Odds Ratio=0.91; 95%CI 0.86, 0.97). Decomposition of the
MedDietScore score revealed that the most important components and with beneficial effect were: non-refined
cereals, vegetables, fruits and alcohol, followed by red-meat, but with unfavourable effect. Conclusions: A dietary
recommendation for healthy eating, close to the Mediterranean dietary pattern, seems promising for breast cancer
prevention. Keywords: breast cancer; Mediterranean diet; nutrition; dietary pattern

Introduction

The Mediterranean diet (from the Greek word diaita = way of life), was inscribed in 2010 on the Representative
List of the Intangible Cultural Heritage of Humanity by the United Nations Educational, Scientific and Cultural
Organization (UNESCO) as it constitutes “a set of skills, knowledge, practices and traditions ranging from the
landscape to the table, including the crops, harvesting, fishing, conservation, processing, preparation and,
particularly, consumption of food”. It is characterized by a nutritional model consisting mainly of olive oil, cereals,
fresh or dried fruits and vegetables, a moderate amount of fish, dairy and meat, accompanied by wine or infusions;
however, it should be noted that Mediterranean diet varies from country to country in the Mediterranean basin due
to the influence of various cultural and environmental factors (UNESCO, 2010). During the last 30 years
adherence to the Mediterranean diet has been widely associated with human health. Specifically, several studies
have associated adherence to the Mediterranean diet with a 8-9% reduction of overall mortality (Sofi et al., 2010,
Sofi et al., 2008) lower likelihood of having metabolic syndrome (Kastorini et al., 2011, Serra-Majem et al.,
2006) lower risk of cardiovascular morbidity (Sofi et al., 2010, Sofi et al., 2008, Tyrovolas and Panagiotakos,
2010) and mortality (Serra-Majem et al., 2006, Sofi et al., 2010, Sofi et al., 2008) (almost 9-10% reduction of the
risk), as well as reduction in the risk of some types of cancer, specifically colorectal cancer, cancers of the upper
aerodigestive tract as well as neoplasms (Kontou et al., 2011, Sofi et al., 2010, Sofi et al., 2008, Tyrovolas and
Panagiotakos, 2010).

Cancer is a chronic disease and together with cardiovascular disease is responsible for the vast majority
of deaths in the developed world, and, recently in developing countries, as well. Among various types of cancer,
breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death in females, worldwide.
However, the relationship between the Mediterranean dietary pattern and breast cancer remains not well
understood and appreciated, since the up today data lack definitive evidence. In a recent focused analysis of the
EPIC (European Prospective Investigation into Cancer) study with respect to breast cancer risk, adherence to the
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Mediterranean diet was inversely associated with the risk of breast cancer in the entire sample, as well as among
postmenopausal women (Buckland et al., 2013). In contrast, in another cohort study conducted between relatively
young women, adherence to the Mediterranean dietary pattern was not associated with risk of breast cancer, or
with specific breast tumor characteristics (Couto et al., 2013). Based on experimental data Escrich et al., reported
that the consumption of extra virgin olive oil, a dominant component of the Mediterranean diet, in moderate
quantities and throughout lifetime may favorably influence breast cancer risk (Escrich et al., 2011a). The
conflicting results of previous studies may be due to several reasons; e.g., the lack of a true pathophysiological
relationship, the presence of confounding factors that were not taken into account, as well as the fact that previous
studies have mainly been contacted to evaluate overall cancer incidence, and not breast cancer specifically.

Thus, the aim of this work was to evaluate the association between adherence to the Mediterranean diet
and breast cancer development, in a Mediterranean population and also to explore the strength of the individual
components of this dietary pattern in relation to breast cancer.

Subjects and Methods
Study’s design and sample

This is a case-control study, with face-to-face interviews with the participants. Between November 1%, 2010 and
July 31%t, 2012, 250 consecutive, newly (within six months) diagnosed breast cancer female patients (defined by
physical examination and biopsy) that visited pathology-oncology clinics of five major General Hospitals in
Athens, Greece (i.e., “Alexandra” General Hospital, “Elena Venizelos” Maternity-General Hospital, “Agioi
Anargyroi” General Oncological Hospital of Kifissia, “Saint Savvas” Cancer Hospital and “I. Metaxa” Special
Cancer Hospital) were contacted to participate in the study. Patients with diagnosis older than six months (in order
to avoid changes in their dietary habits or other behaviours), were not included. In the same period, 250 female
subjects (controls) without any clinical symptoms, signs or suspicious of any type of cancer in their medical
history, were selected on a volunteer basis. Control subjects were age-matched (3 years) with the cancer patients,
population — based and selected on a feasibility basis from the same catchment area of the patients. To avoid
selection bias a random selection of the controls was performed, when it was possible (i.e., in 60% of the controls),
e.g., through the employees listings of the companies that were visited by the study’s investigators in order to
enroll controls or the apartments of the building.

A-posteriori statistical power analysis revealed that the number of enrolled participants (n=250 cases and
n=250 controls) was adequate to achieve statistical power 0.70 at 0.05 significance level, in order to evaluate two
sided hypotheses of an odds ratio equal to 0.90 when the main exposure factor, i.e., MedDietScore was increased
by half standard deviation (i.e., 2.5) above the mean (PASS 2005, Number Cruncher Statistical Systems, Kaysville
Utah, USA).

Bioethics

The study has been approved by the Ethics Committee of “Alexandra” General Hospital (No. 4/10.3.2010), “L.
Metaxa” Special Cancer Hospital (No. 40/8.12.2011) and “Saint Savvas” Cancer Hospital (No. 448/2.3.2012) and
was carried out in accordance to the Declaration of Helsinki (1989) of the World Medical Association. Prior to the
collection of any information, participants were informed about the aims and procedures of the study and provided
their signed consent.

Dietary assessment

A validated, semi-quantitative food frequency questionnaire (FFQ) was used during the interviews to collect
dietary information from the participants (Mourouti et al., 2013). In brief, the FFQ included 86 questions
regarding the frequency of consumption of all main food groups and beverages usually consumed. Specifically,
data on regular consumption of each food group (i.e., never, rarely, 3-4 times/month, 1-2 times/week, 3-4
times/week, daily), were recorded for the last year prior to diagnosis. Adherence to the Mediterranean dietary
pattern was assessed using the MedDietScore, an 11-item composite dietary index, with large scale scoring that
ensures better predictive accuracy (Panagiotakos et al., 2006). In particular, the MedDietScore contains the 11
main food components of the Mediterranean diet: non-refined cereals, fruits, vegetables, potatoes, legumes, olive
oil, fish, red meat, poultry, full fat dairy products and alcohol. For the consumption of items presumed to be close
to the Mediterranean dietary pattern, scores 0, 1, 2, 3, 4 and 5 were assigned when a participant reported no
consumption, rare, frequent, very frequent, weekly and daily, respectively. For the consumption of foods presumed
to be away from this pattern the scores were assigned on a reverse scale. Especially for alcohol score 5 was
assigned for the consumption of less than 3 wineglasses per day, score O for consumption of more than 7
wineglasses per day or no consumption and scores 4 to 1 for consumption of 3-4 to 5, 6 and 7 wineglasses per day.
The range of the MedDietScore is between 0 and 55. Higher values of this score indicate greater adherence to the
Mediterranean diet. The validation properties of the MedDietScore have been presented elsewhere in the literature
(Panagiotakos et al., 2009b, Panagiotakos et al., 2007b, Panagiotakos et al., 2006).
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Other measurements

Age of the participants was recorded, as well as their place of living (i.e. living in the city of Athens or out of
town), educational level and financial status. Weight and height were measured using standardized procedures, and
body mass index was calculated as weight in kg divided by height in m squared. Physical activity was assessed
using the International Physical Activity Questionnaire (IPAQ) index (Craig et al., 2003) that has been validated
for the Greek population (Papathanasiou et al., 2009a). Subjects were asked to recall the number of days and
hours or minutes they engaged in physical activity of different intensities for at least ten minutes, vigorous
intensity and moderate intensity, walking and time spent sitting. According to their physical activity levels
participants were classified as inactive, minimally active or health enhancing physical activity (HEPA) active.
Smoking habits (i.e. current and former smoking, total years of smoking and number of cigarettes smoked per day)
were also recorded. Family history of breast cancer, gynaecological medical history (i.e., existence or not of
menstruation, age of menarche, age of menopause and use of hormone replacement therapy), as well as a detailed
medical history regarding the common co-morbidities and their treatment (i.e., hypertension,
hypercholesterolemia, diabetes), were recorded during the interview.

The design of the study and the full methods followed have been already described elsewhere (Mourouti
etal., 2013).

Statistical analysis

Continuous variables that were normally distributed were presented as mean = SD. Normality was evaluated using
the P-P plots. Categorical variables were presented as frequencies. Associations between categorical variables
were tested by the calculation of chi-squared test. Student’s t-test for independent samples was used to evaluate
mean differences of the normally distributed variables (i.e., body mass index, MedDietScore) between cases and
controls, where in case of skewed continuous variables (i.e., IPAQ score), the tested hypothesis was evaluated
using the non-parametric U-test suggested by Mann and Whitney. Correlations between continuous variables were
evaluated using the Spearmen rho coefficients. Multiple logistic regression analysis was applied to evaluate the
association of the adherence to the Mediterranean diet in relation to the likelihood of having breast cancer. The
analysis accounted for the potential confounding effect of the following characteristics: age, years of education
(measured in years of school) as a proxy of social status, body mass index (in kg/m?), smoking ever (yes/no),
physical activity (in MET-minutes/week), family history of breast cancer in order to encompass the genetic
predisposition and potential lifestyle changes (yes/no), age of menarche, age of menopause and use of hormone
replacement therapy (yes/no). Parity was not considered as confounder because it was almost a constant variable in
our dataset (0-1 children per women in the vast majority of the cases, and with the logistic models collapsing). The
results of the logistic regression were presented as odds ratios (OR) and their 95% corresponding confidence
intervals (95%CI). Furthermore, discriminant classification analysis using Fisher’s linear discriminant function and
the calculation of Wilks” A was applied to explore the discriminating ability of the individual components of the
Mediterranean diet in classifying participants in cases and controls (Fisher, 1936). Wilks’ A is a direct measure of
the proportion of variance (total inertia) in the combination of dependent variables that is unaccounted for by the
outcome; the lower the Wilks” A the higher the discriminating ability of the variable. F test was used to evaluate
significance of Wilks” A. All reported p-values were based on two-sided tests. Statistical calculations were
performed with SPSS 18 software (SPSS Inc., Chicago, IL, USA).

Results

Characteristics of patients and controls

In Table 1 the basic characteristics of patients and controls are presented. Cases and controls were of similar age
(as this was the protocol of the study), while educational and financial status were lower in cases as compared with
the controls (p<0.001). Cases were more likely to be overweight and have at least one relative with breast cancer.
There was no significant difference in smoking habits (p=0.207), as well as in menopausal status (p=0.49), while
cases reported lower physical activity status (i.e., lower IPAQ score). The level of adherence to the Mediterranean
diet was moderate in both cases (i.e., 28/55) and controls (i.e., 30/55). As regards the main research hypothesis, a
strong association between adherence to the Mediterranean diet and presence of breast cancer was observed, since
cases had significantly lower level of adherence to the Mediterranean diet (i.e. lower MedDietScore, p<0.001)
(Table 1).
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Table 1. Distribution of patients” and controls’ characteristics.

Breast cancer cases Controls
N 250 250
Age (years) (meanz standard deviation) 56 + 12 56 + 12
Years of education (years) (meanz standard deviation) 11+4 12+4
Financial status (0-10) (meanz standard deviation) 5+2 612
Body mass index (kg/m?) (mean+ standard deviation) 28+6 26.7+5
Smoking (ever), (n. %) 103 (41.2%) 117 (46.8%)
Number of relatives with breast cancer, (n. %)
No relative 177 (71.1%) 211 (84.7%)
1 relative 62 (24.9%) 32 (12.9%)
2 relatives 9 (3.6%) 5 (2.0%)
3 relatives 0 (0%) 1 (0.4%)
5 relatives 1 (0.4%) 0 (0%)
Menopausal status (n. %)
Premenopausal women 84 (33.6%) 91 (36.5%)
Postmenopausal women 166 (66.4%) 158 (63.5%)

IPAQ score (MET-minutes/week)

MedDietScore (0-55) (meanz standard deviation)

219 (0.00, 985.5) 876 (140.25, 1533.0)

278+5 29.9+4

0.99

<0.001

<0.001

0.007

0.207

0.003

0.49

<0.001

<0.001

The MedDietScore is a measurement of adherence to the Mediterranean diet, with theoretical range 0-55;
greater values reporting greater adherence to this pattern.

The reported p-values were calculated using the t-test, the chi-square test or the Mann-Whitney U test.

Adherence to the Mediterranean diet and breast cancer

Three multiple logistic regression models were estimated in order to evaluate the association between adherence to
the Mediterranean diet and the likelihood of having breast cancer (Table 2). The use of these models assisted in
better exploring the potential effect of various confounders in the investigated relationship. The first model
included only age and MedDietScore, as the index of adherence to the Mediterranean diet. It was observed that one
unit increase in the MedDietScore was associated with 9% lower likelihood of having breast cancer (p<0.05). At
this point it should be mentioned that one unit increase in the MedDietScore could be explained, in average, by an
increase of six portions in non-refined cereals, potatoes and vegetables, an increase of five portions in fruits and an
increase of two portions in fish and legumes, in a weekly basis. In the second model, years of education (measured
in years of school) as a proxy of social status, body mass index (in kg/m?), smoking ever(yes/no), physical activity
(in MET-minutes/week), were also taken into account; whereas, in the third model family history of breast cancer
in order to encompass the genetic predisposition and potential lifestyle changes (yes/no), age of menarche, age of
menopause and use of hormone replacement therapy (yes/no) because they have been strongly associated with
breast cancer incidence, were also accounted for. In the fully adjusted model, one unit increase in the diet score
was associated with 8% lower likelihood of having breast cancer (p=0.003).

Furthermore, concerning the fact that alcohol is an established risk factor for breast cancer, the analysis
was repeated after excluding the alcohol component from the MedDietScore. It was found that greater adherence
to the Mediterranean diet was associated with lower odds of breast cancer; particularly, one unit increase in the
diet score was associated with 12% lower likelihood of having breast cancer, after the same in model 3 (Table 2),
adjustments were made (95%CI 0.84, 0.93).
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Table 2. Results from multiple logistic regression models that were applied to evaluate the association of the adherence to the
Mediterranean diet with the likelihood of having breast cancer in cases (n=250) and controls (n=250). Results are presented as

odds ratios and 95%ClI.

Model 1
Age (per 1 year) 0.99 (0.98, 1.02)
MedDietScore (per 1/55 units) 0.91 (0.87,0.94)
Body mass index (per 1 kg/m?) -
Smoking ever (yes vs. no) -
IPAQ (per 1000 MET-minutes/week) -

Years of education (per 1 year) -

Model 2
0.97 (0.95, 1.00)
0.93 (0.89, 0.97)
1.03 (0.99, 1.07)
0.80 (0.54, 1.20)
0.80 (0.67, 1.00)

0.91 (0.86, 0.97)

Model 3
0.98 (0.94, 1.01)
0.92 (0.86, 0.97)
1.01 (0.96, 1.07)
0.72 (0.43, 1.22)
0.82 (0.69, 0.98)

0.93 (0.86, 0.99)

Family history of breast cancer (yes vs. no) - 1.62 (1.03, 2.54)

Age of menarche (per 1 year) - 1.03 (0.87, 1.22)
Age of menopause (per 1 year) - 0.98 (0.93, 1.03)

Use of hormone replacement therapy (yes vs. no) - 1.23(0.51, 2.96)

All odds ratios and their corresponding 95% confidence intervals were calculated by performing multiple logistic
regressions.

Decomposition analysis of the Mediterranean diet in relation to breast cancer

In order to further indentify which of the components of the Mediterranean diet better discriminates breast cancer
patients from the controls, classification analysis, together with multi-adjusted multiple logistic regressions for the
same covariates presented in Table 3, was applied. According to Wilks” A statistic (a measure that explores the
strength of the discriminating ability of the components of the MedDietScore in relation to the classification of the
participants, i.e., patients or controls) it was revealed that the most important, protective component of the
MedDietScore was non-refined cereals (Wilks” A=0.955; p<0.001, OR=0.74; 95%CI: 0.61, 0.92), followed by
vegetables (Wilks” A=0.963; p<0.001, OR=0.72; 95%ClI: 0.55, 1.00), fruits (Wilks’ A=0.965; p<0.001, OR=0.82;
95%Cl: 0.68, 0.98), and alcohol (Wilks’ A=0.987; p=0.012), while red meat and products was the last, non-
protective significant component (Wilks’ A=0.989; p=0.023, OR=1.27; 95%CI: 1.00, 1.61). Non-significant
associations were observed for: legumes (Wilks’ A=0.995; p=0.109, OR=0.97; 95%ClI: 0.75, 1.28), poultry and
white meat (Wilks” A=0.996; p=0.147, OR=1.04; 95%CIl: 0.83, 1.25), dairy products (Wilks’ A=0.997; p=0.236,
OR=0.94; 95%CI: 0.74, 1.18), potatoes (Wilks” A=1.000; p=0.654, OR=1.23; 95%CI: 0.88, 1.68), use of olive oil
in cooking (Wilks” A=1.000; p=0.912, OR=0.71; 95%Cl: 0.21, 1.84) and fish (Wilks’ A=1.000; p=0.963,
OR=1.21; 95%CI: 0.89, 1.62). Especially for the alcohol component and because the relationship was not linear,
categorical analysis was further applied and revealed that alcohol drinking on a weekly basis (i.e., 3-4 times/week)
was associated with lower odds of having breast cancer as compared with no drinking (OR=0.15; 95%Cl: 0.02,
0.82), while higher or lower consumption had no significant results. Moreover, the Wilks’ A statistic for the
overall MedDietScore was 0.951 (p<0.001), suggesting that the explanatory ability of diet on breast cancer
variation was 4.9%.

The association of adherence to the Mediterranean diet and likelihood of breast cancer, by obesity, physical
activity status, smoking, menopausal status, age of menarche and place of residence

To further evaluate the potential heterogeneity across obesity, physical activity status, smoking, menopausal status,
age of menarche and place of residence, a subgroup analysis was performed. Although the interactions of
MedDietScore by obesity (p for interaction = 0.09), physical activity (p for interaction = 0.12), smoking (p for
interaction = 0.07), menopausal status (p for interaction = 0.08), age of menarche (p for interaction = 0.07) and
place of residence (p for interaction = 0.001), were significant, the statistical power of the analyses was reduced to
55%-75% due to data splitting; thus the findings should be generalised with conscious. It was found that the results
were similar to the ones presented in the entire sample; particularly, among normal weight women (i.e. BMI< 25
kg/m?) one unit increase in the overall score was associated with 25% lower likelihood of having breast cancer
(p=0.001), after adjusting for age, educational level, current smoking, IPAQ score, family history of breast cancer,
age of menarche, age of menopause and use of hormone replacement therapy; among physically inactive (i.e.,
<600 MET-minutes/week) and minimally active participants (i.e. 600-3000 MET-minutes/week), one unit increase
in the diet score was associated with 9% and 11% lower likelihood of having breast cancer, respectively (p=0.024
and p=0.04), after the same adjustments were made. Moreover, stratified analysis by menopausal status and age of
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menarche revealed similar relationships as regards postmenopausal women and those with late menarche (i.e., >12
years old), whereas among premenopausal and participants with early menarche there was no significant
association. More specifically, among postmenopausal women as well as those with late menarche, one unit
increase in the diet score was associated with 8% lower likelihood of having breast cancer (p=0.003 and p=0.001
respectively), after the same adjustments. When the analysis was stratified according to current smoking, women
who didn’t smoke had 12% lower likelihood of having breast cancer (p<0.001) for one unit increase in the diet
score, after the same adjustments, whereas in smokers, the effect of the Mediterranean diet became insignificant.
At last, stratified analysis by place of residence revealed that among those participants who lived in places other
than the Metropolitan area of Athens, one unit increase in the overall score was associated with 28% lower
likelihood of having breast cancer (p=0.001); however, the association of Mediterranean diet with breast cancer
became insignificant when focusing on Athens Metropolitan area inhabitants (Table 3). At this point it should be
noted that the place of residence was not associated with the level of adherence to the Mediterranean diet
(p=0.615). In brief, the beneficial association of adherence to the Mediterranean diet against breast cancer
development seemed more prominent among normal weight, moderately physically active, non smokers’
postmenopausal women, with age of menarche after 12 years old and living in areas other than the Athens
metropolis.

Table 3. Results from stratified multiple logistic regression models that were applied to evaluate the association of the
adherence to the Mediterranean diet with the likelihood of having breast cancer in various sub-groups. Results are
presented as odds ratios and 95%CI.

Odds ratio 95% confidence interval
Obesity Status
Normal weight women, n=172 0.75 0.63,0.89
Overweight, obese women, n=307 0.94 0.88, 1.00
Physical activity status
<600 MET-minutes/week, n=261 0.91 0.83,0.99
600-3000 MET-minutes/week, n=184 0.89 0.80, 0.99
>3000 MET-minutes/week, n=49 0.85 0.69, 1.04
Current smoking
Yes, n=124 1.04 0.90,1.19
No, n=376 0.88 0.82,0.95
Menopausal status
Premenopausal women, n=175 0.94 0.88, 1.00
Postmenopausal women, n=324 0.92 0.86, 0.97
Age of menarche
<12 years, n=83 0.94 0.85, 1.04
>12 years, n=410 0.92 0.87,0.96
Residence
Metropolitan area of Athens, n=378 0.95 0.89, 1.02
Other areas, n=120 0.72 0.59, 0.88

Models were also adjusted for age, educational status, Body Mass Index (BMI), current smoking, IPAQ score,
family history of breast cancer, age of menarche, age of menopause and use of hormone replacement therapy.

Discussion
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Based on the presented findings, adherence to the Mediterranean diet was inversely associated with the likelihood
of having breast cancer, especially among normal weight and postmenopausal women, those who had their first
regular period in age older than 12 years old, those who were inactive or minimally active, did not smoke and lived
in areas other than the Metropolitan area of Athens. The foods of the traditional Mediterranean diet that seems to
confer more in this protective relationship were non-refined cereals, vegetables, fruits, and moderate alcohol
drinking, whereas red meat and products intake showed oppose results. These findings add to the current scientific
literature and may suggest that Mediterranean diet may be a favourable, non-pharmacological mean for cancer
prevention; yet further studies are needed to confirm or refute the presented results. The hierarchical analysis
underlined the food components of this traditional dietary pattern that more attention should be given;
nevertheless, it should be always suggested that the Mediterranean diet must be considered as a total pattern in
order to gain the most benefits.

The protective effect of adherence to the Mediterranean diet on breast cancer has been recently reported
by some other observational studies. In an analysis of the EPIC cohort, adherence to a Mediterranean diet
excluding alcohol was related to a modest reduced risk of breast cancer in postmenopausal women, and this
association was stronger in receptor-negative tumors (Buckland et al., 2013). A report of the Greek-EPIC study
also demonstrated a marginally significant protective association between adherence to a Mediterranean dietary
pattern and postmenopausal breast cancer (Hazard Ratio=0.78 for every 2 points; 95%CI: 0.62-0.98)
(Trichopoulou et al., 2010). Moreover, a cohort study conducted in France, found that a “healthy/Mediterranean”
pattern was associated with 15% lower breast cancer risk, especially when tumours were ER+/PR- phenotype
(Cottet et al., 2009). Another study also revealed that adherence to Mediterranean diet was inversely associated
with breast cancer risk in Asian American women (Wu et al., 2009). Similarly, a study conducted in a population
of Hispanic and non-Hispanic white women found that conformity to a Mediterranean dietary pattern was
associated with 24% lower risk of breast cancer (Murtaugh et al., 2008). However, Cade et al., (Cade et al.,
2011) who examined the adherence to a Mediterranean dietary pattern in a British cohort did not found any
significant results, except a borderline trend towards decreased risk in premenopausal women. Similarly,
adherence to a Mediterranean dietary pattern was not statistically significantly associated with reduced risk of
breast cancer overall or with specific breast tumor characteristics in a cohort study conducted in relatively young
women (Couto et al., 2013). Finally, in a recent study conducted in a Mediterranean country, Cyprus, there was no
association with breast cancer risk for either score used indicating adherence to a Mediterranean dietary pattern
(Demetriou et al., 2012).

The cancer-protective effect of the Mediterranean diet in the present work also seemed to vary according
to the individuals’ characteristics, like: obesity, physical activity status, smoking, menopausal status and residence.
Obesity is a predisposing factor for breast cancer especially in postmenopausal women, as circulating estrogens are
primarily produced in fat tissue. Thus, having more fat tissue increases estrogen levels and the likelihood of having
breast cancer (WCRF/AICR). When the analysis was stratified by obesity status, the beneficial effect of the
Mediterranean diet remained only among the normal weight women, probably because the increased risk of breast
cancer associated with obesity may mask the inverse association of the Mediterranean diet with breast cancer
development. According to a review of 150 studies by the International Agency for Research on Cancer (IACR),
the evidence that tobacco smoking causes breast cancer in women is limited (Breast Cancer Facts and Figures,
2011). However, a recent cohort study of nearly 80,000 women demonstrated that current smokers had a 16%
higher risk of breast cancer compared to women who never smoked (Luo et al., 2011). When the present analysis
was stratified by smoking status, the protective effect of the Mediterranean diet was observed only for women who
did not smoke. A possible explanation could be that the increased risk of breast cancer associated with tobacco
smoking may have masked the beneficial association of Mediterranean diet and breast cancer. Moreover, it is
known that early menarche (<12 years old) may increase a woman’s risk of breast cancer by increasing lifetime
exposure to reproductive hormones produced by her body (Breast Cancer Facts and Figures, 2011). When the
present analysis was stratified by age of menarche, the Mediterranean’s diet protective effect remained only for
women who had their first regular period in age older than 12 years old, probably due to the fact that the increased
risk of breast cancer associated with early menarche may have also masked the inverse association of the
Mediterranean diet with breast cancer development. Regarding the observation that adherence to the
Mediterranean diet was not so effective concerning breast cancer among women living in Athens area it is hard to
suggest any plausible mechanisms, but only make some speculation. It has been suggested that differences in
personal behavior (cigarette smoking, alcohol consumption, sexual promiscuity, exposure to ultraviolet light, type
of diet and family size) are the principal factors responsible for the difference in the incidence of cancer between
urban and rural areas. Other factors include general atmospheric pollution, occupational hazards, and genetic
differences in susceptibility (Doll, 1991). Probably the above factors have moderated the effect of the
Mediterranean diet among women living in Athens area. Moreover, other behavioral characteristics, like life stress
and anxiety, may have also moderated the effect of Mediterranean diet among urban women; however, the present
analysis did not confirm any of the aforementioned speculations.

The potential mechanisms by which Mediterranean diet may protect human health have long been
discussed in the literature; the anti-oxidative, anti-inflammatory role (Chrysohoou et al., 2004, Esposito et al.,
2006, Panagiotakos et al., 2009c) together with the blood pressure lowering effects (Nunez-Cordoba et al.,
2009) seems to be the main pathways that greater adherence to the Mediterranean diet may reduce overall
mortality and, particularly, cardiometabolic disease risk. As regards cancer, the beneficial effect of the
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Mediterranean diet on it may be mediated through several biological mechanisms including oxidative stress and
chronic inflammation. The antioxidant capacity of the Mediterranean dietary pattern can be attributed to its
richness in dietary antioxidants such as vitamin C, vitamin E, carotenoids, phenols and flavonoids. Moreover, the
above pattern seems to have the ability to decrease the inflammation, by lowering C-reactive proteins, interkeukin-
6, homocysteine, and fibrinogen levels, as well as several other biomarkers of inflammation and endothelial
dysfunction (Verberne et al., 2010). A particular interest has been also given on the effect of extra virgin olive oil
and breast cancer risk, where animal and human studies have associated its consumption with lower incidence and
mortality rates from some cancers including that of the breast. According to the studies, it can influence the stages
of the carcinogenesis process as well as the immune system, the oxidative stress, alter the hormonal status, modify
the structure and function of cell membranes and modulate cell signaling transduction pathways and regulation of
gene expression. Its probable chemoprotective effect can be attributed to its particular fatty acid composition: it
contains a high amount of oleic acid (OA), a suitable of polyunsaturated fatty acids (PUFA), a relatively low n-6
PUFA/n-3 PUFA ratio, as well as minor bioactive compounds such as squalene and phenolic antioxidants (Escrich
et al., 2011b). In the present work, olive oil use was not significantly associated with lower likelihood of having
breast cancer; this can be attribute to the fact that the vast majority of cases, as well the controls reported olive oil
use (i.e., >60%). Concerning alcohol drinking, it is widely recognized as one of the behaviors most consistently
associated with increased breast cancer risk, independently of the type of alcoholic drink consumed and of
menopausal status (WCRF/AICR). In a very recent systematic review of 113 papers reporting breast cancer risk
estimates for light drinkers (i.e., <12.5 g/day ethanol; <1 drink/day) a modest, but significant positive association
between light drinking and breast cancer was revealed (Seitz et al., 2012). Similarly, in a more recent meta-
analysis including 222 papers comprising approximately 92,000 light drinkers and 60,000 non-drinkers with
cancer, light drinking was positively associated with the risk of breast cancer (Bagnardi et al., 2013a). In the
present study, Mediterranean diet without the alcohol component revealed the same protective relationship with
breast cancer. Nevertheless, although moderate alcohol consumption (and especially wine) is a dominant
characteristic of the Mediterranean diet, it seems difficult to ascribe its beneficial effect on this component, since it
is an established risk factor for breast cancer.

Limitations

The major limitation of this study was the recall bias, as in all cases-controls studies. However, an effort was given
to minimize this limitation by choosing newly diagnosed consecutive patients and collecting all necessary subjects
in a small period of time. Regarding the selection of the controls, the “healthy” volunteer effect may exist.
However, as mentioned in the Methods section, an effort was given to avoid selection bias by performing, when
possible, random selection of the volunteers, as well as avoiding any “specific” sampling rule in the allocation of
the participants. Moreover, people who collected the data were commonly and well trained before the beginning of
the study, limiting the intra-investigators bias. The effect size measures used in case-control studies (i.e., the odds
ratios) tend to overestimate the actual effect of the cause on effect usually observed in prospective studies; and
thus, the findings should be interpreted with caution. The results from the discriminant analysis cannot be easily
generalized to the referent population, as well as to other populations due to methodological sampling issues of
this study.

Conclusions

Accumulating evidence suggest that the promotion of a healthier lifestyle, including dietary recommendations,
could be as one of the first priorities for the prevention of breast cancer, as it constitutes an in-expensive, easily
adoptable, non-pharmacological mean. This work underlined the importance of adherence to the Mediterranean
diet on breast cancer prevention. The Mediterranean diet is a healthy dietary pattern that, has and, can be adopted
by populations other than the Mediterraneans, and has shown considerable benefits on human health. The highlight
of some inherent characteristics that showed more prominent results as regards breast cancer should make us not to
forget that the diet as a whole pattern is what it finally matters. Nevertheless, and despite the important findings
from numerous studies, there is no doubt that the Mediterranean diet is being progressively lost, especially in the
younger generations. Therefore, an effort should be made by public health authorities in order to preserve this
pattern for the future generations.
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4.2.1.2 0 pOA0¢ TWV EK-TWV-VOTEPWV SIATPOPIKWV TIPOTUTIWV GTHV TAPOVTIX
KapKivov Tov uaotov
Mo ™mv omotiunon Tev eK-TOV-LOTEPOV JUTPOPIKAOV TPOTOHTOV GTNV TOPOVGO

dwtppn, ypnowomombnke 1 Avaivon oe Kipleg Xvviotwoec. Tpelg xvpieg
oLVIOTOGES avadelyOnkav amd v mapovoa ovaivor, epunvevovtag to 43% g
OLVOMKNG HeTaPAnTdTTaG TNG S TpoPIKNG TANpoPopiac. Ot kupldtepeg HETAPANTES
TPOPIL®V Kol TOTAOV Yo KAOE GLVIGTOCH NTAV 01 aKOAovOes: Zoviotwaoo. 1. TOTATEG,
KOKKIVO KPEOG Kol TOPAymYa, TOVAEPIKA Kol AEVKO KPEUS, YOAOKTOKOUKA TpoidvTa,
xpnon pnoapyopivng/Povtvpov oto payeipepo M to TPAmElL, OAAOVTIKE, TyovnTd
TPOPIUO, YNUEVO Kpéag kol Yapl, Zvviotwoo 2. un eneepyacuévo dnuUnTplokd,
QPOVTA Kot Aayavikd kot 2oviotwoo. 3. ehatdrlado kot yapt. To dwtpogikd mtpdTLTO
nov yapoxktnpileton and 1 Zovictwoo 1 (TOTATEG, KOKKIVO KPENS KO TOPAYwYO,
TOVAEPIKE KOt AEVKO KPEOS, YOAUKTOKOUIKA TpoidvTa, yprion poapyapivng/foutdpov
010 poyeipepa N to TPamECL, OAAAVTIKA, TNYOVNTE TPOPI, YNUEVO KPELS KOl YAPL)
ovoyetiotnke avtiotpoga pe to MedDietScore (r = -0,148, p=0,001), vrodnidvovTog
TG Ol GLUUETEXOVOEG OV «OKOAOVOOVGOV» OVTO TO «UN VYIEWO» TPOTVTO ATE ALV
amo v vobémon g Mecoyelokng datpoepnc. Avtifeta, to dSaTpoPikd TPOTLTIA
nov yapokmnpilovror and ™ Lovietwoa 2 (Un emeepyacuévo SNUNTPLOKA, GPOLTO
Kot Aoy ovikd) ko ™ 2oviorwoo 3 (EAoOA0d0 Kol Yapt) cueyeTioTnKaY OETIKG PE TOV
dwatpoeikd deiktn (r = 0,701, p<0,05; r = 0,583, p<0,05 avrictoym) yeyovdg mov
VTOONADVEL TWG Ol GUUUETEYOVGES OV «OKOAOVOOVGOV» TO «VYIEWVO» TPHTLTO TOV
yxopokTnpileTor amd TV KatavaAmon Un eneSepyacUEVOV ONUNTPLOKADV, PPOVTMV Kol
Aoy ovik®v, KoBdg Kot ovTo oL yopaktnpiletal amd TV KoTovAaAmo™ EAIOAGO0L Kol
yoplov yopaktnpiloviayv mopdiinia kot amd TNy viobétnon g Mecoyelokng

STPOPTG.

Ta amoteAéopata ™G TOALOTANG AOYOPIOUGTIKNG TOAVOPOUNONG avEdEIEQY
TNV TPOCTOTEVTIKY] ENIOPAGT TOV SATPOPIKOV TPOTHTOV TOL YAPUKTNPIfETOL ATTO TN
2ovigtwoo. 2 (U enegepyacuéva ONUNTPLOKE, GPOVT Kol Aoyovikd) Kafdg Kot ouTov
mov yapokmpiletor amd ™ 2vvicrwoa 3 (EAOAOOO Kol WYAPl) OTNV TOPOVLGIN
Kapkivov tov paotod. Ilo ovykekpéva, to OvVOTEP® OOTPOPIKE TPATLTA
ocvoyetiotnkov pe 44% wxor 21% pkpdtepn mBovotnTo TOPOVCING KOPKIVOL TOL
naotob avtiotorya (p<0,05), evd 10 drotpoPikd TPdTLTTO TOL YapakTNPileTal Ao TN
2oviotwoo, 1 (TATATEG, KOKKIVO KPEOS KOl TOPAYMYQ, TOVAEPIKE Kot AELKO KpEag,

YOAOKTOKOUIKA TTpoidvTa, ypnom poapyapiving/Povtdipov oto payeipspo 1 to tpoaméll,
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OAAOVTIKG, TNYOVNTO TPOPILN, YNUEVO KPEAS KOl YAPL) 0E CLGYETICTNKE CNUOVTIKA
ue tn voco (p>0,05). EmmAéov avardoelg ovédel&ov OTL Ta EVEPYETIKA TOVC OPEAN
avaQOPIKA He TNV mopovsio Tng vocov mapéuevay onuaviikd (39% wor 18%
pikpoTeEPN TOAVOTNTO TOPOVGING KAPKIVOL TOV HAGTOV Yo To SOTPOPLKE TPOTLTOL
mov yopokmnpilovral and T1g 2ovicrwoes 2 kar 3 avtioToro), OKOUO Kol LETA Ao
ELEYYO Y10, GLYYLTIKOVE TOPAYOVTIES OTMG TO EMIMENO EKTAIOELONG, TO OIKOYEVELNKO
1GTOPIKO KOPKivOov TOL HaoTOD, 0 delkTNng HAlOG COUTOS, TO KATVIGUO, 1| QLGIKN
dpacTNPLOTNTA Kot T0 enimedo epuunvonavong. Otav Ehafe yodpa Eleyyxog Kot Yo Tov
TOMO OWOUOVIG TOV GULUUETEXOVTMV, 1 EVEPYETIKY EMIOPACN TOV OOTPOPIKAOV
TPOTUT®V TTOL Yopaktnpilovtar and ™ Lvvigrwoa 2 (un eneepyacuévo dSnUNTPLoKd,
QpovTO Kot AayaviKA) Kot TN 2ovietwoo 3 (EAAOANS0 KOl YAPL) AmEVOVTL 6T VOGO
napépeve avarroiom (40% ko 19% pikpdtepn mbovotnta mapovsiog KopKivov Tov
poactol oviictoya). Qotdco, 10 dTpoPikd mpdtLvmo moL Youpaktpiletanr amd ™
2vviotwoo 1 (Totdteg, KOKKIVO KPEAG Kot TAPAywyo, TOVAEPIKO KOt AEVKO KPEOC,
YOAOKTOKOUIKA TTpoidvTa, xpnom poapyapiving/poutdipov oto payeipspo 1 to tpoméll,
OAAOVTIKG, TNYOVNTA TPOQUUO, YNUEVO KPEOS Kol Wwapl) eEokoAovOnce vo pn

ovoyetileton onuavtikd pe ™ voco (p>0,05).

EmmAéov avoivoelg mov mpaypoatomombnkov pe Pdon TG Kotnyopieg
cOUOTIKOD Bapovg, T0 eMinedo PUNVOTAVGNG OALY KoL TOV TOTO OLOUOVIG OvESEIEV
TOPOUOLN. ATOTEAEGHUATO OVOPOPIKE LE TNV EMIOPACT] TOV AVAOTEP® OLOTPOPIKDV
TPOTOHT®V GTNV TOPovGio Kapkivov tov poactov. ITo cuykekpipéva, 10 dtpoEkod
TpOTLTO oV Yopaktnpiletar and ™ Lvvietwoa 2 (un eneEepyacuéva ONUNTPLOKAL,
QPOVTA KOl AQYOVIKA) GAVINKE VL EMOPA TPOGTATEVTIKO OTEVAVTL GTI VOGO KoM
ocvoyetiotnke pe 38% wor 53% pikpotepn mbavotnto mapovsiog kopkivov Tov
HOOTOV  OTIC  @uotohoytkod Papovg (Snh. BMI<25 kg/m?) xou  vrépPapsg
ovppetéyovoec (Snh. 25 kg/m? <BMI<29,9 kg/m?) avtictorya, ogod AReONKov
voyn  mhovoi  ovyyvtikoi  mopdyovteg  (p<0,05). Otav ot avaivoelg
npoypatoromOnkav pe Paon To MNEdO EUUNVOTOVONG, TO OVAOTEP® «VYIEWVO»
STpoPKo TPOTLTO GVoyeTioTNKE e 44% Kot 39% pikpoTEPN TOAVOTNTA TAPOVTIG
NG VOGOU Y10 TIG YUVOUKEG TPOEUUNVOTOVCIOKA KOl LETEUUNVOTOLGLOKA OVTIoTOLY O,
agov ANeOnKov vrdyn ot idtot cuyyvtikoi mapdyovies (P<0,05). Idwaitepa yuo TIg
YOVOUKEG  UETEUUNVOTOVGLOKE, mopatnpnOnKe moapdAAnio, TG TO  OATPOPIKO

npdtLVmo Tov yopaktnpileton and ™ Lovvicrwoa 1 (Totdteg, KOKKIVO KPEAG Kot
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TOPAY®YQ, TOVAEPIKA Kol AEVKO KPEOS, YOAOKTOKOMKO —mpoidvta, ypnom
papyoapivine/Boutopov 610 payeipepa 1M 10 TPOmEll, OAAOVTIKA, TNYOVNTE TPOPLUL,
ynuévo kpéag kal yapt) cvoyetiomke pe 36% peyaddtepn mbovoTTo TOPOLGING
KOPKIVOU TOV HOGTOV a@eod ANeOnkov vmdyn ot 1010t cuyyvtikol Tapdyovtesg
(p>0,05). OAokAnpdvoVTaG, 01 AVOAVGELS TOV TparypoToTolOnkay pe Pdon tov tomo
SOV aVESEIEQV TG TO «VYLEWVO» JTPOPIKO TPOTLTIO (TTOV YapakTNPIfeTOL OO
m 2vvictoo, 2) €mOPE TPOGTATELTIKA dAmEVOVIL ©Tn VOGO TOGO Yo TIC
CUULETEYOVGEG TTOV dlapéEVOLY otV ABMva 660 Kot Yo eketveg oty meprpépeta (29%
Kot 74% puepdtepn mBavotnTo TAPOLGiNG TG VOGOL avTicTOl(O, 0POL ANEONKAV

VIOY™ Ot 13101 GVYYLTIKOT TOPAYOVTEG).
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Abstract

Purpose: since dietary habits have been associated with breast cancer, the tested research hypothesis was the
associations between food patterns, as derived through multivariate methods, and breast cancer. Methods: a case —
control study. Two-hundred-and-fifty consecutive, newly diagnosed breast cancer female patients (56+12 years)
and 250, one-to-one age-matched, healthy controls were studied. A standardized, validated questionnaire assessing
various socio-demographic, clinical, lifestyle and dietary characteristics, was applied through face-to-face
interviews. Factor analysis, with principal components method, was applied to extract dietary patterns from 86
foods or food groups consumption reported by the controls. Results: three components were derived explaining
43% of the total variation in consumption. Component 1 was characterized by the consumption of potatoes, red
meat and its products, poultry and white meat, dairy products, use of margarine/butter in cooking or at the table,
consumption of sausages, fried food as well as grilled meat or fish; component 2, characterized by the
consumption of whole grains, fruits and vegetables and component 3, characterized by olive oil and fish
consumption. After adjusting for various confounders, components 2 and 3 were favorably associated with the
absence of having breast cancer (odds ratio = 0.60, 95% CI 0.47 — 0.75 and odds ratio = 0.81, 95% CI 0.66 — 0.99,
respectively), while component 1 was not significantly associated with the disease. Conclusions: adherence to
healthy dietary patterns (including whole grains, fruits and vegetables, olive oil and fish), seems to be favorable in
not having breast cancer, among middle-aged women.

Keywords: breast cancer, dietary patterns, factor analysis

Introduction

Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death in females, worldwide,
accounting for 23% (i.e. 1.38 million) of the total new cancer cases and 14% (458,400) of the total cancer deaths in
2008. About half the breast cancer cases and 60% of the deaths are estimated to occur in economically developing
countries (Jemal et al., 2011) .

With respect to diet and breast cancer risk, during the last decades, studies from all over the world have
evaluated the relationship between specific foods and some of their compounds as well as dietary habits with the
development of breast cancer (Michels et al., 2007, Thomson, 2012). Among them, alcohol drinking is widely
recognized as one of the behaviours most consistently associated with breast cancer risk (WCRF/AICR, 2007a).
Moreover, the evidence for the World Cancer Research Fund and the American Institute for Cancer Research
(WCRF/AICR) report, is suggestive of an increase in breast cancer risk among postmenopausal women consuming
higher fat diets as compared with those consuming lower fat diets (WCRF/AICR, 2007a). Furthermore, soyfood
consumption seems to be inversely associated with the risk of breast cancer among the Asian women (Zhong and
Zhang, 2012), while increased consumption of total dairy food but not milk may be also associated with a reduced
risk of the disease (Dong et al., 2011). In contrast, studies that have evaluated the role of red meat and/or
processed meat and breast cancer risk provide inconsistent results, while the relationship between greater fruit and
vegetable consumption and reduced risk for breast cancer has not been consistently demonstrated (Thomson,
2012, WCRF/AICR, 2007a).
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However, it should be noted that the majority of previous studies followed the approach of assessing
single nutrients or food items, instead of assessing dietary patterns. Nevertheless, it is accepted that people do not
eat isolated nutrients, but they consume meals consisting of a variety of foods with complex combinations of micro
and macro nutrients. Moreover, food-specific analyses in relation to the characteristics of people or incidence of a
disease, share many methodological limitations (i.e., high collinearity of the food variables, inability to test for the
synergistic effects of foods etc). Thus, during the last years, several investigators in the field of nutritional
epidemiology have suggested using a holistic dietary approach when exploring its impact on disease prevention,
giving much attention in pattern analysis (Jacques and Tucker, 2001, Trichopoulos and Lagiou, 2001). Two
basic methodologies have been proposed for assessing dietary patterns in nutrition epidemiology studies. The first
one is based on a-priori defined “healthy” dietary patterns (i.e., Mediterranean diet, step I AHA diet, other
recommendations illustrated in food-pyramids, etc). To measure the level of adherence to these patterns special
indexes have been proposed that capture into a single score the magnitude of adherence to the specific pattern
(Alberti et al., 2009, Mitrou et al., 2007, Panagiotakos et al., 2006, Trichopoulos and Lagiou, 2001,
Trichopoulou et al., 2005). The second methodological procedure is based on multivariate statistical methods
(Kim, 1978), like principal components analysis (PCA), cluster or factor analysis. All these methodologies, may
consider as a-posterior techniques, and an alternative of the use of diet scores. They have emerged as methods to
empirically derive dietary (or food) patterns and possibly explain nutrient-disease relations (Kim, 1978, Newby
and Tucker, 2004). Among them, factor analysis is the method most commonly used since it evaluates the
correlations between all food consumption variables and reveals similarities in the habits of people. Afterward, the
application of the classical statistical methods, like multiple regression analysis, may reveal whether a food or
dietary pattern (component) is associated with a specific disease like the breast cancer.

Therefore, following the holistic dietary assessment approach, in the present work the tested research
hypothesis was the evaluation of the odds of adherence to certain dietary patterns, as derived through factor
analysis using the PCA method, among breast cancer patients and their age-matched controls (Mourouti et al.,
2013).

Subjects and Methods
Study’s design and sample

This is a case-control study, with face-to-face interviews with the participants. Between November 1%, 2010 and
July 31%t, 2012, 250 consecutive, newly (within six months) diagnosed breast cancer female patients (defined by
physical examination and biopsy) that visited pathology-oncology clinics of five major General Hospitals in
Athens, Greece (i.e., “Alexandra” General Hospital, “Elena Venizelos” Maternity-General Hospital, “Agioi
Anargyroi” General Oncological Hospital of Kifissia, “Saint Savvas” Cancer Hospital and “I. Metaxa” Special
Cancer Hospital) were contacted to participate in the study. Patients with diagnosis older than six months (in order
to avoid changes in their dietary habits or other behaviours), were not included. In the same period, 250 female
subjects (controls) without any clinical symptoms, signs or suspicious of any type of cancer in their medical
history, were selected on a volunteer basis. Control subjects were age-matched (+3 years) with the cancer patients,
population — based and selected from the same catchment area (i.e., Athens metropolitan area, i.e., 76% or other
areas) of the patients (i.e., controls were selected from the same city or town patients were living or working; there
were no substantial differences between living and working areas of the participants). The participation rate of the
patients was 82% and of the controls was 88%. To reduce selection bias a random selection of the controls was
performed, when it was possible (i.e., in 60% of the controls), e.g., through the employees listings of the
companies that were visited by the study’s investigators in order to enroll controls or the apartments of the
building. The rest 40% of the controls were selected on a feasibility basis, and were colleagues, friends, or
relatives of the study’s field investigators that fulfilled the aforementioned criteria.

The number of the enrolled subjects (n=500) was decided through power analysis, in order to evaluate
(two sided) odds ratio equal to 1.10 (95%CI 1.05, 1.15), achieving statistical power greater than 0.80 at 0.05
probability level (p-value).

The design of the study and the analytical methods followed have been already described elsewhere
(Mourouti et al., 2013).

Bioethics

The study has been approved by the Ethics Committee of “Alexandra” General Hospital (No. 4/10.3.2010), “I.
Metaxa” Special Cancer Hospital (No. 40/8.12.2011) and “Saint Savvas” Cancer Hospital (No. 448/2.3.2012) and
was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical Association. Prior to
the collection of any information, participants were informed about the aims and procedures of the study and
provided their signed consent.

Dietary assessment
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A validated, semi-quantitative food frequency questionnaire (FFQ) was used during the interviews to collect
dietary information from the participants (Mourouti et al., 2013). In brief, the FFQ included 86 questions
regarding the frequency of consumption of all main food groups and beverages usually consumed. Specifically,
data on regular consumption of each food group (i.e., never, rarely, 3-4 times/month, 1-2 times/week, 3-4
times/week, daily), were recorded for the last year prior to diagnosis. In this work the interest was focused on food
groups, like the consumption of whole grains (i.e., whole grain bread, whole grain cereals, oatmeal, whole wheat
pasta, brown or wild rice), potatoes, fruits (apples, pears, bananas, peaches, plumps, grapes, melon, strawberries,
cherries, oranges or mandarins), greens (spinach, lettuce, fresh beans etc.), vegetables (broccoli, cauliflower,
cabbage, peppers, tomatoes etc.), fish, red meat (including beef, lamb, veal and pork) and its products (like
sausages), poultry and white meat (including chicken, game and turkey), dairy products (low i.e. 0%, 2% or total
fat) including milk, yoghurt and cheese, alcoholic beverages, the use of olive oil in cooking, the use of margarine
or butter in cooking or at the table, as well as the consumption of fried food and grilled meat or fish. Adherence to
the Mediterranean dietary pattern was assessed using the MedDietScore, an 11-item composite dietary index, with
large scale scoring that ensures better predictive accuracy (Panagiotakos et al., 2006). The range of the
MedDietScore is between 0 and 55. Higher values of this score indicate greater adherence to the Mediterranean
diet. The validation properties of the MedDietScore have been presented elsewhere in the literature (Panagiotakos
et al., 2009c, Panagiotakos et al., 2007b, Panagiotakos et al., 2006).

Other measurements

Age of the participants was recorded, as well as their place of living (i.e. living in the Metropolitan area of Athens
or in other areas) educational level and financial status (theoretical range 0-10, 0 represents the level of poverty,
i.e., <5000 euro annual income from any source, and by 5000 euro increase, 10 represents the highest financial
status, i.e., >55000 annual income). Weight and height were measured using standardized procedures, and body
mass index was calculated as weight in kg divided by height in m squared. Physical activity was assessed using the
International Physical Activity Questionnaire (IPAQ) index (Craig et al., 2003) that has been validated for the
Greek population (Papathanasiou et al., 2009b). Subjects were asked to recall the number of days and hours or
minutes they were engaged in physical activity of different intensities for at least ten minutes, vigorous intensity
and moderate intensity, walking and time spent sitting. According to their physical activity levels participants were
classified as inactive, minimally active or health enhancing physical activity (HEPA) active. Smoking habits (i.e.
current and former smoking, total years of smoking and number of cigarettes smoked per day) were also recorded.
Family history of breast cancer, gynaecological medical history (i.e., existence or not of menstruation, age of
menarche, age of menopause and use of hormone replacement therapy), as well as a detailed medical history
regarding the common co-morbidities and their treatment (i.e., hypertension, hypercholesterolemia, diabetes), were
recorded during the interview.

Statistical analysis

Continuous variables that were normally distributed were presented as mean = SD. Normality was evaluated using
the P-P plots. Categorical variables were presented as frequencies. Associations between categorical variables
were tested by the calculation of chi-squared test. Student’s t-test for independent samples was used to evaluate
mean differences of the normally distributed variables (i.e., body mass index, MedDietScore) between cases and
controls, where in case of skewed continuous variables (i.e., IPAQ score), the tested hypothesis was evaluated
using the non-parametric U-test suggested by Mann and Whitney.

To obtain food patterns, factor analysis with the principal components method (PCA) was applied to the
dietary habits of the controls, in order to reflect the dietary exposure of the reference population of the case; factor
loadings were then applied to the patients, as well (Mardia, 1979). The PCA (a commonly used method) explores
individuals’ eating habits (usually assessed through food-frequency questionnaires) and combine them together
into non-correlated components based on the level of inter-correlation of their nutritional choices. At this point it
should be noted that the purpose of PCA was to derive a number of independent linear combinations (the
components) of a set of foods or food groups that retain as much of the information of original dietary habits. In
the present work, from the entire database of the 86 food variables, 14 foods, food groups and beverages (i.e.,
whole grains, potatoes, fruits, vegetables, fish, red meat and its products, poultry and white meat, dairy products,
alcoholic beverages, olive oil, margarine/butter, sausages, fried food, grilled meat or fish) were finally used in the
analysis, mainly due to their macronutrient composition and the fact that they have been previously associated with
breast cancer. The food variables used had continuous distributions representing times per week the food item,
group or beverage, were consumed. The correlation matrix of the food variables used showed that there were
several correlation coefficients with absolute value >0.4; moreover, the phi coefficient (another measure of the
inter-relationship of variables) was 0.78, i.e., close to 1 which implies high interrelationships between food-
variables, and the Kaiser — Meier -Oklin criterion was 0.81 (also close to 1 which suggests very good inter-
correlation). Therefore, the factor analysis would be effective for assessing meaningful food patterns. Normality of
food variables was tested using the P-P plots; in the case of not-normally distributed variables the log-
transformation was used to achieve normality of the distribution. The orthogonal rotation (rotate with varimax
option) was used to derive optimal non-correlated components (i.e., food-patterns). The correlation matrix was
used for the extraction of the components. The information was rotated in order to increase the representation of
each food or food group to a component (Mardia, 1979). To decide the number of components to retain, the scree
plot of the eigenvalues that derived from the correlation matrix of the standardized variables was first examined
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(eigenvalue is a value that indicates the proportion of the variance in consumption explained by each component).
According to this criterion the first three components should be retained. Moreover, according to the criterion
proposed by Kaiser, i.e., the number of components that should be retained is equal to the number of eigenvalues
that are greater than one, since these components explain more information than the individual food variables; it
was also concluded that the first three components should be extracted here. Based on the principle that the
component scores (loadings) are interpreted similarly to correlation coefficients (Mardia, 1979), thus, higher
absolute values indicate that the food-variable contributes most to the construction of the component, the food—
components (patterns) were named according to scores of the foods that were > 0.4.

Furthermore, conditional (by age) logistic regression analysis was applied to evaluate the odds of each
dietary pattern, among breast cancer patients and controls (models’ I). The analysis also accounted for the
potential confounding effect of the following characteristics: years of education (measured in years of school) as a
proxy of social status, body mass index (in kg/m?), smoking ever (yes/no), physical activity (in MET-
minutes/week), family history of breast cancer in order to encompass the genetic predisposition and potential
lifestyle changes (yes/no), menopausal status (pre. vs. postmenopausal) because it has been strongly associated
with breast cancer incidence (models’ 2) and place of living (Metropolitan area of Athens vs. other areas), a factor
that may have influenced their lifestyle behaviors (including dietary), as well as their health status per se (models’
3). Sub-group analysis by obesity, menopausal status and place of living, was applied, since multi-adjusting cannot
entirely exclude residual confounding. The sub-group analysis accounted for the same potential confounders
mentioned above. The results are presented as odds ratios (OR) and their corresponding 95% confidence intervals
(95%CI). All reported p-values were based on two-sided tests. Statistical calculations were carried out using SPSS
18 software (SPSS Inc., Chicago, IL, USA).

Results

Characteristics of patients and controls

In Table 1 the basic characteristics of patients and controls are presented. Cases and controls were of similar age
(according to the protocol of the study), while educational and financial status were lower in cases as compared to
the controls (p<0.001). Cases were more likely to be overweight and have at least one relative with breast cancer.
There was no significant difference in smoking habits (p=0.21), as well as in menopausal status (p=0.49), while
cases reported lower physical activity status (i.e., lower IPAQ score). Finally, regarding the overall quality of the
diet, the level of adherence to the Mediterranean diet was moderate in both cases (i.e., 28/55) and controls (i.e.,
30/55) (Table 1).

Dietary patterns

As described above, based on the applied factor analysis, three first components that explained the 43% of the total
variation in consumption were studied here. The loadings for the three food components (patterns) that represent
the correlation of each food item with the corresponding component, are presented in Table 2 (in bold are the
coefficients with absolute loadings > 0.4; which means that are better correlated with the component). Since the
higher absolute values indicate that the food variable contributes more to the characterization of the component
(Mardia, 1979), it could be suggested that the extracted components are: (a) an “unhealthy” food pattern
(component 1), which loaded heavily on potatoes, red meat and its products, poultry and white meat, dairy
products, use of margarine/butter in cooking or at the table, consumption of sausages, fried food as well as grilled
meat or fish, (b) a “healthy/prudent” pattern that is mainly characterized by the consumption of whole grains, fruits
and vegetables and (c) a pattern that represents the consumption of olive oil and fish. Component 1 was the most
dominant food pattern and explained 21.5% of the total variance. Each of the remaining 2 components explained
from 8.2% (component 3) to 13.6% (component 2) of variance in consumption. Regarding the other 11
components that explained the rest of the variation in food and beverages consumption, none of them was
characterized by a specific pattern in consumption. Moreover, component 1 was inversely correlated with
MedDietScore (r=-0.148, p=0.001), suggesting that women following the “unhealthy” pattern were not adherent to
the Mediterranean diet, while component 2 and component 3 were positively correlated with the MedDietScore
(r=0.701, p<0.05 and r=0.583, p<0.05 respectively) suggesting that women following the “healthy” pattern as well
as the pattern characterized by the consumption of olive oil and fish, were also adherent to the Mediterranean diet.
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Table 1. Distribution of patients” and controls’ characteristics.

Breast cancer cases Controls
N 250 250
Age (years) (meanz standard deviation) 56 + 12 56 + 12
Years of education (years) (meanz standard deviation) 11+4 12+4
Financial status (0-10) (meanz standard deviation) 5+2 612
Body mass index (kg/m?) (mean+ standard deviation) 28+6 26.7+5
Smoking (ever), (n. %) 103 (41.2%) 117 (46.8%)
Number of relatives with breast cancer, (n. %)
No relative 177 (71.1%) 211 (84.7%)
1 relative 62 (24.9%) 32 (12.9%)
2 relatives 9 (3.6%) 5 (2.0%)
3 relatives 0 (0%) 1 (0.4%)
5 relatives 1 (0.4%) 0 (0%)
Menopausal status (n. %)
Premenopausal women 84 (33.6%) 91 (36.5%)
Postmenopausal women 166 (66.4%) 158 (63.5%)

IPAQ score (MET-minutes/week)

MedDietScore (0-55) (meanz standard deviation)

219 (0.00, 985.5) 876 (140.25, 1533.0)

278+5 29.9+4

0.99

<0.001

<0.001

0.007

0.207

0.003

0.49

<0.001

<0.001

The MedDietScore is a measurement of adherence to the Mediterranean diet, with theoretical range 0-55;
greater values reporting greater adherence to this pattern. The reported p-values were calculated using the t-
test, the chi-square test or the Mann-Whitney U test.

Dietary patterns and breast cancer

Three nested, conditional logistic regression models were estimated in order to evaluate the association between
each of the extracted dietary patterns and breast cancer (Table 3). The use of these models assisted in better
exploring the potential effect of various confounders in the investigated relationship. Based on the first unadjusted
models’ 1, it was observed that the odds of the food pattern that was mainly characterized by the consumption of
whole grains, fruits and vegetables (component 2) was favourable in controls than in the cases (OR=0.56, 95%ClI
0.46, 0.69), while the food pattern that represented the consumption of olive oil and fish (component 3) was also
favourable in controls (OR=0.79, 95% 0.65, 0.95). No significant association was observed as regards the
“unhealthy” food pattern (component 1) (OR=1.14, 95%CI 0.95, 1.38) (p>0.05). In the second set of models, years
of education (measured in years of school) as a proxy of social status, body mass index (in kg/m?), smoking ever
(yes/no), physical activity (in MET-minutes/week), family history of breast cancer in order to encompass the
genetic predisposition and potential lifestyle changes (yes/no) and menopausal status (pre. vs. postmenopausal)
were accounted for. The “healthy/prudent” pattern (component 2) had still lower odds in breast cancer patients as
compared to controls (OR=0.61, 95%CI 0.48, 0.76), while the food pattern that represented the consumption of
olive oil and fish (component 3) was also favourable in controls (OR=0.82, 95%CI 0.67, 0.99). The “unhealthy”
food pattern (component 1) was again not significantly associated with the outcome (OR=1.16, 95%CI 0.94, 1.42).
In the third nested model, place of living, was additionally included. The beneficial effect of both the
“healthy/prudent” as well as the food pattern that represented the consumption of olive oil and fish remained
unaltered (OR=0.60, 95%CI 0.47, 0.75 and OR=0.81, 95%CI 0.66, 0.99), of their place of living, while the
“unhealthy” food pattern was again not significantly associated with the outcome (OR=1.15, 95%CI 0.93, 1.41).
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Profile analysis of the associations of dietary patterns and odds of breast cancer

Table 2. Score coefficients’ (loadings) derived from factor (principal components) analysis regarding foods or food groups consumed by the
study participants.

Factor 1 Factor 2 Factor 3
Whole grains -.201 .643 -.026
Potatoes 452 .090 -.566
Fruits 167 745 -.166
Vegetables -.041 724 -.150
Fish .130 .316 .655
Red meat and products 737 114 -.027
Poultry and white meat .687 .053 -.094
Dairy products .617 -.153 -.148
Alcoholic drinks .162 179 .023
Olive oil in cooking -.244 .014 .455
Margarine or butter in cooking/table .700 .037 -.023
Sausages .406 .045 -.382
Fried food 499 -.315 -.152
Grilled meat or fish .584 .058 -.059
Explained variation, % 21.5% 13.6% 8.2%

 Score coefficients are similar to the correlation coefficients. Higher absolute values indicate that the food variable
is correlated with the respective component.

Description of the components:

Component 1: Potatoes, red meat and products, poultry and white meat, dairy products, margarine or
butter in cooking or at the table, sausages, fried food and grilled meat or fish

Component 2: Whole grains, fruits, vegetables

Component 3: Olive oil, fish

However, multi-adjusting cannot entirely exclude residual confounding. Thus, sub-group analysis by obesity,
menopausal status and place of living, was applied. The results were similar to the ones presented above;
particularly, among normal weight women (i.e., BMI< 25 kg/m?) the “healthy/prudent” pattern was favourably
associated with absence of breast cancer (OR=0.62, 95%CI 0.43, 0.90); similarly among overweight women (i.e.,
25 kg/m?<BMI<29.9 kg/m?) (OR=0.47, 95%Cl 0.31, 0.72), after adjusting for age, educational level, smoking
ever, IPAQ score, family history of breast cancer, menopausal status and place of living. However, among obese
women (i.e., BMI> 30 kg/m?) there was no significant association with the outcome (OR=0.70, 95%CI 0.44, 1.11).
Moreover, stratified analysis by menopausal status revealed similar relationships, since among pre-menopausal
and post-menopausal women, the “healthy/prudent” food pattern was favourably associated with absence of the
disease (OR=0.56, 95%CI 0.39, 0.81 and OR=0.61, 95%CI 0.44, 0.83, respectively), after the same adjustments
were made. At this point it should be noted that concerning only postmenopausal women, the “unhealthy” food
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pattern was associated with breast cancer (OR=1.36, 95%CI 1.02, 1.81), after the same adjustments were made.
Stratified analysis by place of living revealed that the “healthy/prudent” pattern was favorably associated with the
absence of the disease in both Athens Metropolitan area inhabitants (OR=0.71, 95%CI 0.55, 0.91), as well as
among those participants who lived in other cities or towns outside the Metropolitan area of Athens (OR=0.26,
95%Cl 0.12, 0.55).

Table 3. Results from conditional logistic regression models that were applied to evaluate the association between food-components (dietary patterns)
and the odds of having breast cancer in cases (n=250) and controls (n=250).

Exposure factor (per 1 unit increase on components’ scores) T Model 1 Model 2 Model 3
Component 1: Potatoes, red meat and products, poultry and white meat, 1.14 (0.95, 1.38) 1.16 (0.94, 1.42) 1.15(0.93, 1.41)
dairy products, margarine or butter in cooking or at the table, sausages,

fried food and grilled meat or fish

Component 2: Whole grains, fruits, vegetables 0.56 (0.46, 0.69) 0.61 (0.48, 0.76) 0.60 (0.47, 0.75)

Component 3: Olive ail, fish 0.79 (0.65, 0.95) 0.82 (0.67, 0.99) 0.81 (0.66, 0.99)

All odds ratios and their corresponding 95% confidence intervals were calculated by performing conditional
logistic regressions.

Model 1 was not adjusted; Model 2 was adjusted for the same variables included in model 1 plus years of
education, family history of breast cancer, BMI, IPAQ score, smoking ever and menopausal status; Model 3 was
adjusted for the same variables included in model 2 plus place of living.

t Since the 1 unit increase in components’ scores is not meaningful (i.e., 1 unit increase does not mean 1 serving
increase) the reader could only evaluate the direction of the effect size (i.e., odds ratio > 1 = “un-protective” or < 1
= “protective”).

Discussion

In this work, the relationship between a-posterior extracted dietary patterns adherence from the dietary reports of
healthy women and breast cancer, was studied. The analysis revealed that the patterns which were mainly
characterized by the consumption of whole grains, fruits and vegetables, as well as the consumption of olive oil
and fish, were favourably associated with absence of breast cancer, while the pattern that was mainly characterized
by the consumption of potatoes, red meat and its products, poultry and white meat, dairy products, use of
margarine or butter in cooking or at the table, consumption of sausages, fried food as well as grilled meat or fish,
was not significantly associated with the disease. The first two patterns were also positively correlated with an a-
priori defined dietary pattern, the Mediterranean diet, suggesting that the a-posteriori dietary pattern approach is in
accordance with the a-priori approach (i.e., adherence to a pre-defined dietary prototype). However, using a-
posteriori techniques to identify participants' eating behaviors has several advantages, since this method is
inherently capable of overcoming methodological issues, such as the high levels of inter-correlation and the
synergistic effect of foods, and it takes into account the complex way of how people eat as well as the possible
combinations and interactions among foods and nutrients.

The past years, dietary pattern analysis has emerged as a complementary approach of examining the
relationship between diet and the risk of various chronic diseases (Hu, 2002). Instead of looking at individual
nutrients or foods, pattern analysis examines the effects of the overall diet and represents a broader picture of food
and nutrient consumption. Furthermore, pattern analysis seems to capture problems that can be attributed to the
limitations that traditional analyses have both in concept and design. For example, people’s diet choices include a
variety of foods and other nutritional habits that may act synergistically or interactively on the risk of developing a
disease. Moreover, the high level of inter-correlation between food variables makes the estimation of the effect
size of single foods or nutrients in regression models problematic. On the other hand, pattern analysis reveals
similarities and captures the extremes in food consumption. Moreover, as it has been suggested by Newby and
Tucker, dietary patterns derived through multivariate statistical methods are a sound dietary assessment method
and seem to be more predictive of disease risk than individual foods or nutrients (Newby and Tucker, 2004). As
mentioned above, a-posteriori analyses generate dietary patterns on empirically obtained information and, thus
they do not necessarily create ‘‘healthy’” patterns, while a-priori approaches, using diet indexes, quantitatively
measure quality of dietary habits. However, the latter are limited on current knowledge about the relationships
between diet and health.

Some other investigators have also evaluated dietary patterns in relation to breast cancer using similar
multivariate techniques and describing similar food patterns like the “healthy/prudent” which tends to have high
loadings of foods such as fruits, vegetables, poultry, fish, low-fat dairy and whole grains (Brennan et al., 2010).
For example, in a recent case-control study conducted among 2,884 cases and 5,509 controls, Buck et al., (Buck et
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al., 2011) using principal component analysis identified two major dietary patterns using dietary data collected
through a 176-item food frequency questionnaire. The first pattern that was labeled the “healthy” one was
characterized by high vegetable and vegetable oil consumption, while the second was labeled as the “unhealthy”
and was characterized by high meat and deep-frying fat consumption. However, overall no associations between
these patterns and breast cancer risk were observed. Furthermore, Zhang et al., (Zhang et al., 2011) used a
validated food frequency questionnaire to assess dietary intake in 438 cases with histologically confirmed primary
breast cancer and 438 controls. After using principal component analysis, two dietary patterns were identified:
vegetable-fruit-soy-milk-poultry-fish and refined grain-meat-pickle pattern. When the analysis was adjusted for
confounders, a 74% decreased risk was observed among women in the highest quartile of the vegetable—fruit—soy—
milk—poultry— fish dietary pattern relative to the lowest quartile (Odds Ratio = 0.26, 95% CI = 0.17-0.42).
Moreover, when Hirose et al., (Hirose et al., 2007) conducted a case-control study using data from the hospital-
based epidemiological research program at Aichi Cancer Center (HERPACC), principal component analysis was
used to derive food patterns based on 31 food variables. From the four major dietary patterns that were extracted,
the first one was labeled as “prudent” and was characterized by the consumption of vegetables and fruit, soybean
curd, fish, milk and lower consumption of fatty and salty foods. After adjusting for potential confounders, an
inverse association was evident for the above pattern. More recently, in the California Teachers Study Cohort, data
from 91,779 women were analyzed and five predominant dietary patterns were identified using principal
component analysis. The first one that was labeled as the “plant-based” and was characterized by high
consumption of fruits and vegetables, was associated with a reduction in breast cancer risk (Relative Risk: 0.85;
95% CI: 0.76, 0.95 for the highest compared with the lowest consumption quintile; p-trend = 0.003) (Link et al.,
2013).Similarly, Baglietto et al., (Baglietto et al., 2011) after using data from the Melbourne Collaborative Cohort
Study which included 20,967 women, they applied principal component analysis to 124 foods and identified four
dietary factors. Between them, only that characterized by high consumption of fruit and salads was associated with
a reduced risk, with stronger associations observed for tumors not expressing oestrogen (ER) and progesterone
receptors (PR).

Regarding the derived food patterns that were extracted, it was observed that the patterns that were
mainly characterized by the consumption of fruits and vegetables as well as olive oil, were associated with lower
likelihood of breast cancer. Fruits and vegetables contain a wide range of constituents which may have cancer-
preventing effects including antioxidant vitamins like vitamin C and vitamin E, folate, dietary fiber, dithiolthiones,
glucosinolates, indoles, isothiocyanates, protease inhibitors and phytochemicals (lycopene, phenolic compounds,
flavonoids) (Steinmetz and Potter, 1991, Steinmetz and Potter, 1996). Moreover, they contain a large amount of
dietary fiber, for which mechanistic data support the plausibility of a protective effect on breast carcinogenesis,
especially for vegetable fiber, due to their combination of soluble and insoluble fibers in equal proportions
(Deschasaux et al., 2013). Concerning olive oil, animal and human studies have associated its consumption with
lower incidence and mortality rates from some cancers including that of the breast. According to the studies, it can
influence the stages of the carcinogenesis process as well as the immune system, the oxidative stress, alter the
hormonal status, modify the structure and function of cell membranes and modulate cell signaling transduction
pathways and regulation of gene expression. Its’ probable chemoprotective effect can be attributed to its particular
fatty acid composition: it contains a high amount of oleic acid (OA), a suitable amount of polyunsaturated fatty
acids (PUFA), a relatively low n-6 PUFA/n-3 PUFA ratio, as well as minor bioactive compounds such as squalene
and phenolic antioxidants (Escrich et al., 2011b).

Limitations

The major limitation of this study was, as in all cases-controls studies, the recall bias. However, an effort was
given to minimize this limitation by choosing newly diagnosed consecutive patients and collecting all subjects in a
small period of time. Regarding the selection of the controls, the “healthy” volunteer effect may exist. Moreover,
selection bias may also exists, but, as mentioned in the Methods’ section, an effort was given to reduce it by
performing, when possible, random selection of the controls, enrolling controls based on their willingness to
participate and not on any of the exposure factors’ distribution that would substantially altered the results (only
age-matching was performed), using the same catchment area as the patients, and avoiding any “specific”
sampling rule in the allocation of the participants. All these procedures were applied to ensure that the control
group reflected the distribution of the exposure characteristics of the referent population of the cases. Moreover,
people who collected the data were commonly and well trained before the beginning of the study, limiting the
intra-investigators bias. The effect size measures used in case-control studies (i.e., the odds ratios) tend to
overestimate the actual effect of the cause on effect usually observed in prospective studies; and thus, the findings
should be interpreted with caution.

Conclusions

Dietary pattern analysis revealed behaviors in participants' consumption that could not be assessed with any other
method. It was found that a dietary behavior that was mainly characterized by the consumption of whole grains,
fruits and vegetables, as well as a dietary behavior characterized by the consumption of olive oil and fish,
favorably (i.e., protectively) “affected” the odds of having breast cancer. Beyond the important nutritional message
these findings carry on, they deserve further attention from a methodological point-of-view, because the a-
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posteriori dietary pattern assessment approach that was followed here reflects the “true” habits of the participants
and not the level of adherence to an a-priori defined dietary model.
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4.2.2 0 pOAOG T®WV AAKOOAOVX®V TIOTWV GTNV TTAPOVGLX KAPKIVOL TOV
HaoTOoV.
Avapopikd pe TV Kupla €pELVNTIKN VTdBeoN, mapatnpOnKe woyvp1 oxéon HeTaEy

™G GLYVOTNTOG KOTAVAAMONG OAKOOA KOl TNG TOPOVCiaG KopKivov TOL HAGTOV
(p>0,001). Xvykekpiéva, evd Ol HAPTUPEG  KATAVOA®VOV — OAKOOA  1-2
Qopéc/efooudda, ot acbeveig mopatnpnOnke TG KATAVAA®VOV OAKOOA GRAVIA.
[TapdAAnio, avoa@opikd pHe TNV TOGOTNTO TOV OAKOOA, KOTOYPAPNKOV LYNAOTEPES
TOGOTNTEC KATUVAAWMGCNG OTOOVINTOTE OAKOOAOLYOV TOTOV omd TI 0obeveig
OLYKPITIKA pE TIG VYlElg yuvaikeg (6,2£10,7 g vs. 4,6 £ 6,8 g, p=0,21), evd 6cov
aQopd TovV TOTO AVTOV, TOGO 01 0sheVelG OGO KaL Ol VYIELG PAVNKE VO TPOTILOVY TNV
KATOVAA®GOT KOKKIVOL 1| AgLKOD KPaG1ol Evavtt TG Umvupos 1 GAAOV aAKooAovY®V
notwv (p=0,001). To 7PoQik TOV GULUUETEXOVIOV TOL KATAVOA®VAY OAKOOA
(tawtdypova acBevelg wor vyielc) yopokmnpiotnke omd VYNAOTEPO HOPPOTIKO
eminedo, youniotepo deiktn palog copatog, peyoldtepo Pabud viobiétmong g
Mecoyelakng S10Tpoeng Kot LEYOADTEPT EVAGYOANOT LE TN PLGIKN dPACTNPLOTNTA,
OAAG Kot amd TO KAMVIGUO TEPICCOTEP®V TOLYAP®V OVEL MUEPA KOL Y10 TEPIGGOTEPL
étn. Xto onuelo avtd ailel va onuewbel g N oyéon ULETAEL NG GLYVOTNTOG
KOTOVAA®ONG OAKOOA Kot TG mOavOTNTOG TAPOLGiaG TG VOGOV GAVNKE Vo gival

napaPorkn (U-shaped).

H povomopayovtikr avaivon avédeiEe v Omapén pn YPOUMKNS GUOYETIONG
petald g ovYvOTNTOS KOTAVAAMGONG OAKOOAL KOl TG MOPOLGiag Kapkivov Tov
pootol, Kot yu. T0 AGYo avutd Yo TIG OVOAVGCELS YPNOCLOTOWONKAV GUYVOTITES
KOTOVAA®ONG 0AKOOA Kot Oyt pio cvveyng petafint. To oamoteléopota amd v
ToAAOTTAY] AoyaplOuioTiKy molvopdunon €oei&av 0Tt 1 KATOVAA®GT OAKOOA 3-4
eopéc/efdondoda cuoyetiomke pe 90% pkpotepr mbavotnto Topovsiag KopKivow
00 pootov (P<0,05). Meto amd €Aeyyo Yo EMTAEOV GLYYXVTIKOVG TOPAYOVTEG
(emimedo exmaidevong, Oeiktng HALOG COUOTOS, KATVIGUO OTO TOPOV, (QULGIKN
OpacTNPIOTNTA, OIKOYEVEINKO 1GTOPIKO KOPKIVOL TOL HOOTOV, MMKIOL EUUNVAPYNG,
nAkio. euuNVOTALONG KOl AYN OPHOVAV  UETEUUNVOTOVGLOKE), 1 KOTOVOAMOT
aAKoOA 3-4 popéc/ePoopndada cvoyetiomke pe 86% pikpdtepn mbavotnTa Tapovsiog
Kapkivov tov pactov (P=0,016). Otav élafe ydpo EAEYYOC KoLl Y10, TIC GUVOMKEG
daTPoPIkéC cLVNBELEC TV GLUUETEXOVI®VY pe TV mpooBnkn tov MedDietScore 1o
omoio avtikatontpiler Tov Pabud vioBETnong evog VYEWVOD SATPOPIKOD TPOTHTOL,

avtoy ¢ Meosoyelkng STpoPng, N Katavdiwon oikodr 3-4 @opéc/efoouddo
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eEaxorovOnoe vo ackel mpootatevTikn dpdom omévovit 6t voco (84% pikpotepn
mOavoTnTo Tapovsiag kapkivov Tov uactov, P=0,027). Avagopikd pe Tov TOTO TOV
aAKOOA, M katavdAwon Kpacwoh ocvoyetiotmke pe 40% pukpdtepn mbavotnta
TOPOVGIOG TNG VOOV, Y®PIG Vo TOPATNPOVVTOL CNUOVTIKEG OPOPEG AVAIESO GTO

KOKKIVO KOl TO AEVKO KPOoi.

[Tapopolo amoTEAECHOTA OVOPOPIKA LE TNV KOTAVAAMOY OAKOOA KOl TNV
mOOVOTNTO TOPOLGING KOPKIVOL TOL HOGTOD avadelydnkav kot OTov ot avaADGELS
npoypatoromOnKay pe Paon Tig Kotnyopieg copatikov Papovg. Ewdikdtepa, yio Tig
un movoapkee yovaikee (BMI<30 kg/m?) mapampidnke moc M Katoviioon
0TOLOLINTOTE TOHTOV AAKOOAOVYOL TTOTOV 3-4 Popéc/efdopndda cvoyetiotke pe 80%
wkpotepn mbavotta mapovsiog Kapkivov tov pootov (p=0,02) apod Anednkav
voéyn mhavol ovyyvtwkol mapdyovies. MdAota, 1 mopoafoAlKr] oyxéon TOL
nopatnPHONKe 68 OAOKANPO TO Oeiypor AVNKE Vo JlaTNPEITOL KOl GTIC VTOOUAdES
avtov. Otav tdpa ot avardoelg mpaypatonomdnkav pe Bdon to Paduod vioBEémmong
¢ Mecoyetakng dtatpoens (> 1 < g pnéong Tung, oni., 29) n KatavaAwon aAKoOA
ocvoyetiotke pe 90% pikpotepn mOAVOTNTA TOPOVSING TNG VOGOL Yl TIC YUVOIKES
ekelveg mov PpioKovTay «Hakpldy amd T0 avOTEP® SATPOPIKO TpdTLTO Kot pe 83%
pikpotepn mBavotnTo. Yoo ekelveg mov @Aavnke vo vioBetovv 1 Meooyesiokn

datpoen}, apov AeOnKay VoY cuyyvTikoi Tapdyovres (p<0,05).
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Abstract

Background. Alcohol is considered to be a co-carcinogen as well as a tumor promoter, with several studies
showing a linear dose-dependent association. However, moderate alcohol consumption has been found to be
protective as far as cardiovascular diseases are concerned. Objective. The aim of this study was to evaluate the
association of alcohol intake with breast cancer. Design. It is a case — control study. Patients. Two hundred and
fifty consecutive newly (within six months) diagnosed breast cancer patients with first developed breast cancer
(56+12 years) and 250 age-matched controls were studied. Main outcome measures. A special questionnaire
assessing various socio-demographic, clinical, lifestyle and dietary characteristics, was applied through face-to-
face interviews. Moreover, frequency of alcohol intake (i.e., never, rarely, 3-4 times/month, 1-2 times/week, 3-4
times/week, daily) and type (i.e., red or white wine, beer, whisky, other beverages) of alcoholic beverages
consumed were also recorded. Adherence to the Mediterranean diet was evaluated using the MedDietScore
(theoretical range 0-55). Results. Alcohol drinking on a weekly basis (i.e., 3-4 times/week) was associated with
lower likelihood of having breast cancer (OR=0.16; 95%CI 0.03, 0.80), while higher consumption showed
opposing results. Moreover, it was revealed that wine drinking was associated with lower odds of breast cancer
(OR=0.60; 95%CI 0.35, 1.00) with no significant differences between red or white wine. Limitations. The major
limitation of this study was the potential recall bias. Conclusions. Moderate alcohol intake, and especially wine
consumption, seems to be associated with breast cancer prevention.

Keywords: diet; alcohol; breast cancer; nutrition

Introduction

Alcohol drinking is one of the most frequent habits, especially, in westernized world, and has long been associated
with human health, especially with various cardiometabolic disorders (Rimm et al., 1996). Specifically, during the
past years several studies have related moderate alcohol drinking with lower risks of metabolic syndrome,
diabetes, peripheral arterial disease, coronary heart disease and other cardiovascular disease (Alkerwi et al., 2009,
Athyros et al., 2007, Ronksley et al., 2011), lower likelihood of having hypertension (Panagiotakos et al.,
2007a) and even a reduction in the prevalence of acute coronary syndrome (Lindschou Hansen et al., 2011,
Pitsavos et al., 2005). Cancer is another chronic disease that together with cardiovascular disease are responsible
for the vast majority of deaths in the developed world, and, recently in developing countries, as well (Jemal et al.,
2011). Among various types of cancer, breast cancer is the most frequently diagnosed cancer and the leading cause
of cancer death in females, worldwide (Jemal et al., 2011). However, the role of dietary habits has not been
extensively investigated regarding breast cancer development. Alcohol drinking is one of the habits that has more
thoroughly been studied, and seems to be widely recognized as one of the behaviors most consistently associated
with increased breast cancer risk, independently of the type of alcoholic drink consumed and of menopausal status
(WCRF/AICR). However, a series of meta-analyses provide more evidence for inconsistent correlations between
different types of cancer and alcohol consumption (Bagnardi et al., 2011, Fedirko et al., 2011, Seitz et al., 2012,
Tramacere et al., 2012, Tramacere et al., 2010). In a very recent systematic review of 113 papers reporting
breast cancer risk estimates for light drinkers (i.e. <12.5 g/day ethanol; <1 drink/day) a modest, but significant
positive association between light drinking and breast cancer was revealed (Seitz et al., 2012). Similarly, in a more
recent meta-analysis including 222 papers comprising approximately 92,000 light drinkers and 60,000 non-
drinkers with cancer, light drinking was positively associated with the risk of breast cancer (Bagnardi et al.,
2013b). On the other hand, low-to-moderate alcohol intake was not associated with increased risk of breast cancer
in pre- or postmenopausal Chinese women, in a case-control study conducted in China lately (Zhang and
Holman, 2011). Thus, the shape (i.e., linear or non-linear) and the strength of the dose-response relationship
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between alcohol intake and breast cancer remain unclear. The simultaneous evaluation of overall dietary habits
seems essential since it may have played a role in order to account for the potential residual confounding effect of
the adherence to a healthy dietary pattern, like the Mediterranean diet. The later has been a major field of debates
regarding the independent or not, role of specific nutrients, foods, or behaviors in the likelihood of developing a
disease. Thus, the aim of this work was, to evaluate the type of association (i.e., linear or non-linear) between
alcohol intake and the presence of breast cancer, after taking into account the overall diet in a Mediterranean
population, as well as to assess any potential different effects according to the type of alcohol consumed.

Materials and Methods
Study’s design and sample

This is a case-control study, with face-to-face interviews with the participants. Between November 1, 2010 and
July 31, 2012, 250 consecutive, newly (within six months) diagnosed breast cancer patients (defined by physical
examination and biopsy) that visited pathology-oncology clinics of five major General Hospitals in Athens, Greece
(i.e., “Alexandra” General Hospital, “Elena Venizelos” Maternity-General Hospital, “Agioi Anargyroi” General
Oncological Hospital of Kifissia, “Saint Savvas” Cancer Hospital and “I. Metaxa” Special Cancer Hospital) were
contacted to participate in the study. Patients with diagnosis older than six months (in order to avoid changes in
their dietary habits or other behaviours), were not included. For the same period, 250 subjects (controls) without
any clinical symptoms, signs or suspicion of any type of cancer in their medical history, were selected on a
volunteer basis. The control subjects were allocated on a population basis of their work or home places and were
age-matched (£3 years) with the cancer patients.

The number of the enrolled subjects (n=500) was decided through power analysis, in order to evaluate
(two sided) odds ratio equal to 1.10 (95%CI 1.05, 1.15), achieving statistical power greater than 0.80 at 0.05
probability level (p-value).

The design of the study and the analytical methods followed have been already described elsewhere
(Mourouti et al., 2013).

Bioethics

The study has been approved by the Ethics Committee of “Alexandra” General Hospital (No. 4/10.3.2010), “L.
Metaxa” Special Cancer Hospital (No. 40/8.12.2011) and “Saint Savvas” Cancer Hospital (No. 448/2.3.2012) and
was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical Association. Prior to
the collection of any information, participants were informed about the aims and procedures of the study and
provided their signed consent.

Dietary assessment

A validated, semi-quantitative food frequency questionnaire (FFQ) was used during the interviews to collect
dietary information from the participants (Mourouti et al., 2013). In brief, the FFQ included 86 questions
regarding the frequency of consumption of all main food groups and beverages usually consumed. Specifically for
alcohol drinking, data on regular consumption of alcohol (i.e., never, rarely, 3-4 times/month, 1-2 times/week, 3-4
times/week, daily), as well as the usual type of alcohol consumed (red or white wine, beer, whisky, or any other
kind, i.e., typical Greek beverages, like ouzo, raki, tsipouro), were recorded, for the last year prior to diagnosis.
Moreover, in order to assess overall dietary habits, the MedDietScore (Panagiotakos et al., 2006) was calculated.
MedDietScore is an 11-item composite dietary index with large scale scoring (theoretical range 0-55), which
evaluates the level of adherence to the Mediterranean diet. Higher values of this score indicate greater adherence to
the Mediterranean diet. Its validation properties have been presented elsewhere in the literature (Panagiotakos et
al., 2009a, Panagiotakos et al., 2007b, Panagiotakos et al., 2006). The evaluation of overall dietary habits was
considered essential in the present analysis, in order to account for the potential confounding effect of a healthy
dietary pattern in the evaluation of the main research hypothesis (i.e., the association between alcohol drinking and
breast cancer).

Other measurements

Age of the participants was recorded, as well as their place of living (i.e. living in the city of Athens or out of
town), educational level and financial status. Weight and height were measured and body mass index (BMI) was
calculated. Physical activity was assessed using the International Physical Activity Questionnaire (IPAQ) index
(Craig et al., 2003) that has been validated for the Greek population, too (Papathanasiou et al., 2009b). Subjects
were asked to recall the number of days and hours or minutes they were engaged in physical activity of different
intensities for at least ten minutes, vigorous intensity and moderate intensity, walking and time spent sitting.
According to their physical activity levels, participants were classified as inactive, minimally active or health
enhancing physical activity (HEPA) active. Smoking habits (i.e. current and former smoking, total years of
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smoking and number of cigarettes smoked per day) were also recorded. A previously translated and validated
version of the Zung Depression Rating Scale (ZDRS) was used for the assessment of depressive symptoms
(Fountoulakis et al., 2001, Zung, 1965), while anxiety was assessed with a previously translated and validated
version of the Spielberger Trait Anxiety Inventory (STAI from Y-2), which is a 20-item self-reported
questionnaire evaluating how the respondent feels generally (Fountoulakis et al., 2006, Spielberger, 1970).
Family history of breast cancer, gynaecological medical history (i.e., age of menarche, age of menopause and use
of hormone replacement therapy), as well as a detailed medical history, were also recorded during the interview.

Statistical analysis

Continuous variables that were normally distributed are presented as mean + SD. Normality was evaluated using
the P-P plots. Skewed variables are presented as medians and quartiles and categorical variables as frequencies.
Associations between categorical variables were tested by the calculation of chi-squared test. Student’s t-test for
independent samples was used to evaluate mean differences between normally distributed variables (i.e., body
mass index, MedDietScore), where in case of skewed continuous variables (i.e., IPAQ score), the tested hypothesis
was evaluated using the non-parametric U-test suggested by Mann and Whitney. Correlations between continuous
variables were evaluated using the Spearmen rho coefficients. Multiple logistic regression analysis was applied to
evaluate the association of alcohol intake (frequency of intake and type of alcohol) in relation to the likelihood of
having breast cancer. The results are presented as odds ratios and their 95% corresponding confidence intervals.
Curve fit analysis by the calculation of R-squared and F-test of the models assessing the probabilities of having
breast cancer and the frequency or quantity of alcohol drinking, was applied to evaluate the nature of the
relationship (i.e., linear, parabolic, cubic, logarithmic or exponential). All reported p-values were based on two-
sided tests. Statistical calculations were performed with SPSS 18 software (SPSS Inc., Chicago, IL, USA).

Results

Characteristics of patients and controls

In Table 1 the basic characteristics of patients and controls are presented. Cases and controls were of similar age
(according to the protocol of the study), while educational and financial status were lower in cases (p<0.001).
Cases were more likely to be overweight and have at least one relative with breast cancer. There was no significant
difference in smoking habits (p=0.207), while cases reported lower adherence to the Mediterranean diet (i.e., lower
MedDietScore) and lower physical activity status (i.e., lower IPAQ score).

Regarding the main research hypothesis, a strong association between frequency of alcohol drinking and
the presence of breast cancer was observed (p<0.001). In particular, controls mainly consumed alcohol 1-2 times
/week, while patients mostly consumed alcohol rarely (Table 1). Unadjusted logistic regression analysis revealed
that compared to no drinking, monthly (i.e., 3-4 times/month), or weekly (at least 1 time per week), but not daily
alcohol drinking, were associated with lower odds of having breast cancer (odds ratio = 0.38, p=0.007, odds ratio =
0.55, p=0.017 and odds ratio = 0.85, p=0.69, respectively). Furthermore, curve fit analysis showed that a parabolic
or a cubic spline than a linear or an exponential better describes the relationship between frequency of alcohol
drinking and the likelihood of having breast cancer (higher R-sq values). As regards to the quantity of alcohol
consumed, patients reported consuming higher quantities of any type of alcoholic beverages as compared with
controls (6.2+10.7 g vs. 4.6+6.8 g, p=0.21). As far as the type of alcohol usually consumed is concerned, both
patients and controls seemed to prefer consuming red or white wine as compared with beer and other spirits
(p=0.001).

[Table 1]
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Table 1. Distribution of patients” and controls’ characteristics.

Breast cancer cases Controls
N 250 250
Age (years) (meanz standard deviation) 56 + 12 56 + 12
Years of education (years) (meanz standard deviation) 11+4 12+4
Financial status (0-10) (meanz standard deviation) 5+2 612
Body mass index (kg/m?) (mean+ standard deviation) 28+6 26.7+5
MedDietScore (0-55) (meanz standard deviation) 278+5 29914
Smoking (ever), (n. %) 103 (41.2%) 117 (46.8%)

Number of relatives with breast cancer, (n. %)

No relative 177 (71.1%) 211 (84.7%)
1 relative 62 (24.9%) 32 (12.9%)
2 relatives 9 (3.6%) 5 (2.0%)
3 relatives 0 (0%) 1 (0.4%)
5 relatives 1 (0.4%) 0 (0%)
IPAQ score (MET-minutes/week) 219 (0.00, 985.5) 876 (140.25, 1533.0)
Alcohol drinking (n. %)
Never 102 (41.3%) 72 (29.0%)
Rarely 62 (25.1%) 53 (21.4%)
3-4 times/month 16 (6.5%) 29 (11.7%)
1-2 times/week 47 (19.0%) 60 (24.2%)
3-4 times/week 3 (1.2%) 20 (8.1%)
Daily 17 (6.9%) 14 (5.6%)
Type of alcohol (n. %)
No drinking 102 (53.1%) 72 (34.4%)
Wine (red or white) 69 (35.9%) 116 (55.5%)
Beer 12 (6.3%) 14 (6.7%)
Other spirits 9 (4.7%) 7 (3.3%)

0.99

<0.001

<0.001

0.007

<0.001

0.207

0.003

<0.001

<0.001

0.001

The MedDietScore is a measurement of adherence to the Mediterranean diet, with theoretical range 0-55;
greater values reporting greater adherence to this pattern.

The reported p-values were calculated using the t-test, the chi-square test or the Mann-Whitney U test.
Profile of the participants according to alcohol drinking

Alcohol drinking was inversely correlated with BMI (rho=-0.108, p=0.018), and positively correlated with total
years of smoking (rho=0.258, p<0.001), as well as with cigarettes smoked per day (rho=0.255, p<0.001) among
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participants that were alcohol drinkers. Moreover, alcohol drinking was also positively correlated with IPAQ score
of the participants (rho=0.158, p<0.001), suggesting greater physically active lifestyle among drinkers, as well as
with higher educational level measured in years of school (rh0=0.254, p<0.001), and with higher MedDietScore
(rh0=0.318, p<0.001), suggesting greater adherence to the Mediterranean diet. Alcohol drinking was not associated
with financial status (rho=0.064, p=0.210), ZDRS score that evaluated depressive symptomatology (rho=0.001,
p=0.993), STAI score that evaluated anxiety (rho=0.05, p=0.308), early menarche (p=0.118), late menopause
(p=0.660), family history of breast cancer (p=0.436), as well as with place of living (p=0.085). In brief, the profile
of alcohol drinkers (both patients and controls) could be characterized by higher educational level, lower body
mass, higher adherence to the Mediterranean diet, as well as engagement in more physical activities, but also
smoking of more cigarettes per day and for more years.

Multi-adjusted associations of alcohol drinking and likelihood of breast cancer
The aforementioned univariate association between alcohol drinking and the likelihood of having breast cancer
may be prone to bias and residual confounding due to the design of the study. Thus, adjustments were made for
age, body mass, family history, socio-demographic indices and overall dietary habits. Three additive models were
estimated in order to evaluate the association between the frequency of alcohol drinking and the likelihood of
having breast cancer (Table 2). It was decided to use categories of the frequency of alcohol drinking and not a
continuous variable, since from the univariate analysis mentioned above a non-linear relationship was evident. The
first model included as potential confounders only age and frequency of alcohol intake (never, rarely, 3-4
times/month, 1-2 times/week, 3-4 times/week, daily). In particular, alcohol drinking on almost a weekly or daily
basis (i.e., 3-4 times / week) seemed to be inversely associated with the likelihood of having breast cancer
(p<0.05). In the second model, years of education (in years of school) as a proxy of social status, body mass index
(in kg/m?), current smoking (yes/no), physical activity (in MET-minutes/week), family history of breast cancer
(yes/no), age of menarche, age of menopause, and use of hormone replacement therapy (yes/no) were also entered.
Drinking of any type of alcoholic beverages 3-4 times per week was associated with 86% lower likelihood of
having breast cancer (p=0.016). However, in the two previous models, overall dietary habits of the participants
were not taken into account. Healthy or unhealthy dietary habits may confound the aforementioned results, thus, in
the third model the MedDietScore (that evaluates adherence to a healthy dietary pattern, the Mediterranean), was
included. It was revealed that drinking of any type of alcohol beverages 3-4 times per week was associated with
84% lower likelihood of having breast cancer (p=0.027), irrespective of the level of adherence to the
Mediterranean diet. Although frequency of alcohol drinking and MedDietScore were positively correlated
(rho=0.318, p<0.001), no colinearity was observed in the previous model.
[Table 2]

Based on curve fit analysis using linear or non-linear link functions, a parabolic (U-shaped) relationship
was revealed as regards frequency of alcohol drinking and likelihood of having breast cancer (Figure 1).
[Figure 1]

Alcohol drinking, breast cancer, obesity, and overall dietary habits

Further, stratified analysis by obesity revealed similar relationships regarding non-obese women (BMI<30 kg/m?)
whereas, among obese (BMI>30 kg/m?) there was no significant association. Particularly, among non-obese
women, alcohol drinking of any type of beverages for 3-4 times/week was associated with 80% lower likelihood of
having breast cancer (p=0.02), after adjusting for age, educational level, current smoking, family history of breast
cancer, IPAQ score and MedDietScore. The parabolic relationship observed in the overall sample was confirmed
in the sub-samples, too (Figure 2). No significant association between alcohol drinking and the likelihood of
breast cancer among obese women was found.

Finally, although the association of alcohol with breast cancer was independent of the MedDietScore, the
analysis was further stratified by MedDietScore level (> or < the median value, i.e., 29); drinking of any type of
alcoholic beverages 3-4 times/week was associated with 90% (OR=0.10, 95%CI 0.01, 0.93) lower likelihood of
having breast cancer among those who kept away from the traditional Mediterranean dietary pattern, and with 83%
(OR=0.17, 95%CI 0.03, 0.98) lower likelihood of having breast cancer among those close to the Mediterranean
dietary pattern. No significant associations between alcohol drinking and likelihood of breast cancer were observed
when the analysis was stratified by early menarche or late menopause status (p’s>0.06).

Type of alcohol and likelihood of breast cancer

Afterwards, the different types of alcohol usually consumed were evaluated against the likelihood of having breast
cancer. From the above evidence it occurred that wine drinking was inversely associated with the likelihood of
having breast cancer (OR=0.60, 95%CI 0.36, 1.00); with no significant differences between white or red wine. No
other type of alcoholic beverages (i.e., beer, spirits, etc) had any significant association with the outcome.
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Table 2. Results from multiple logistic regression models applied to evaluate the association of frequency of alcohol drinking with the likelihood

of having breast cancer in n=250 cases and n=250 controls. Results are presented as odds ratios and 95%ClI.

Age (per 1 year)

Alcohol drinking

Years of education (per 1 year)
Body mass index (per 1 kg/m?)
Current smoking (yes vs. no)

IPAQ (per 1000 MET-minutes/week)

Never
Rarely
3-4times/month
1-2 times/week
3-4 times/week

Daily

Family history of breast cancer (yes vs. no)

Age of menarche (per 1 year)

Age of menopause (per 1 year)

Use of hormone replacement therapy (yes vs. no)

Model 1

0.99 (0.98, 1.01)

1.00
0.81 (0.50-1.30)
0.37 (0.19, 0.74)
0.51 (0.31, 0.86)
0.10 (0.03, 0.36)

0.84 (0.39, 1.81)

Model 2

0.96 (0.93, 0.99)

1.00
1.04 (0.55, 1.97)
0.39 (0.15, 1.02)
0.77 (0.36, 1.65)
0.14 (0.03, 0.69)
1.43 (0.48, 4.25)
0.93 (0.86, 0.99)
1.02 (0.96, 1.07)
0.39 (0.20, 0.76)
0.83 (0.68, 0.99)
1.94 (1.06, 3.54)
1.04 (0.87, 1.24)
0.97 (0.93, 1.02)

1.29 (0.51, 3.24)

Model 3

0.96 (0.93, 1.00)

1.00
1.17 (0.61, 2.25)
0.61 (0.22, 1.69)
0.96 (0.44, 2.09)
0.16 (0.03, 0.80)
1.73 (0.56, 5.34)
0.93 (0.87, 1.003)
1.008 (0.95, 1.06)
0.36 (0.19, 0.71)
0.83 (0.68, 1.01)
1.96 (1.07, 3.60)
1.05 (0.88, 1.25)
0.97 (0.92, 1.02)

1.29 (0.51, 3.27)

MedDietScore (per 1/55 units) - - 0.92 (0.87, 0.98)

All odds ratios and their corresponding 95% confidence intervals were calculated by performing multiple logistic
regressions.

Discussion

Based on the presented findings, alcohol drinking on a weekly basis (i.e., 3-4 times / week) seemed to be inversely
associated with the likelihood of having breast cancer, especially among non-obese women, and irrespective of
overall dietary habits. Concerning the type of alcohol consumed by the participants, wine (red or white) had a
protective effect, while no other type of alcohol seemed to have any association with breast cancer. Despite the
potential limitations of the retrospective design of the study, these findings are of significant importance for public
health since they underlined the non-linear dose-response relationship between alcohol drinking and the likelihood
of breast cancer among women. Moreover, they highlighted the role of wine (red or white) on the potential
protection against breast cancer development.

The protective effect of low-to-moderate alcohol drinking on breast cancer development has been also
recently reported by very few observational studies. One study in Chinese women reported that low-to-moderate
alcohol intake (<5 g per day) was not associated with increased risk of breast cancer (Zhang and Holman, 2011).
Another case-control study in a population of Asian American women who were low alcohol consumers (median
intake among drinkers was 0.48 g per day for cases and 0.40 g for controls) also revealed that breast cancer risk
was not significantly associated with alcohol drinking (Brown et al., 2010). However, a study conducted in a
Mediterranean population, with long history of moderate alcohol drinking and health, i.e., France, found that
women who had an average consumption of <1.5 drinks/day had a significantly lower risk of breast cancer
(Bessaoud and Daures, 2008). The later finding is in accordance with the results observed in our study, where
alcohol intake of 3-4 drinks per week was inversely associated with breast cancer likelihood. Thus, the results
regarding alcohol drinking and the likelihood of breast cancer remain conflicting.
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Figure 1. Odds Ratios (adjusted for age, educational level, BMI, current smoking, physical activity status, family
history of breast cancer, MedDietScore, age of menarche, age of menopause and use of hormone replacement
therapy) for the association of alcohol driniking and the likelihood of having breast cancer in the total sample
(n=500).

The inverse association between moderate alcohol intake and breast cancer that was revealed here could
be, partly, attributed to the wine consumption. As it was reported in the analysis of the data, only wine drinking
was significantly associated with breast cancer, whereas the other alcoholic beverages did not. Wine may inhibit
carcinogenesis through its antioxidant, anti-inflammatory, antimutagen, antimetastatic, anti-angiogenic,
antidifferentiation, antiproliferative, and proapoptotic properties. It has been suggested to modulate signal
transduction, immune response, transcription factors, growth factors, cytokines, caspases, interleukins,
prostaglandin synthesis and cell cycle-regulating proteins (Arranz et al., 2012). Moreover, it is known that wine,
particularly red wine, contains high levels of antioxidants, such as polyphenols (D'Archivio et al., 2007). In this
framework, part of the aforementioned effects may be attributed to polyphenols. Red wine polyphenols are a
complex mixture of flavonoids (such as anthocyanins and flavan-3-ols) and nonflavonoids (such as resveratrol,
cinnamates and gallic acid) (Arranz et al., 2012). A large percentage of the literature on the cancer-preventing
effects of wine, and especially red wine, are focused on one compound in particular: resveratrol. Besides
cardioprotective effects, resveratrol exhibits anticancer properties, as suggested by its ability to suppress
proliferation of a wide variety of tumor cells including breast cancer (Aggarwal et al., 2004). Its growth-inhibitory
effects are mediated through suppression of the activation of several transcription factors, inhibition of protein
kinases and casein kinases and down-regulation of products of genes. Resveratrol also has been shown to
potentiate the apoptotic effects of cytocines, chemotherapeutic agents and y-radiation (Aggarwal et al., 2004).
Moreover, besides resveratrol, the intake of specific subclasses of flavonoids such as flavonols and flavones, has
been associated with a decreased risk of breast cancer, especially among post-menopausal women (Hui et al.,
2013).

However, till now the body of evidence and the World Cancer Research Fund/American Institute for
Cancer Research (WCRF/IACR) second expert report characterize alcohol drinking as an established risk factor
for breast cancer (WCRF/AICR). In the light of the above evidence, the recent American Cancer Society
guidelines on nutrition and physical activity for cancer prevention, suggest limitation of alcohol consumption to no
more than 1 drink per day for women who already drink alcohol beverages (Kushi et al., 2012). In a very recent
systematic review and meta-analysis, it was reported a modest, but significant positive association between light
drinking and breast cancer (Seitz et al., 2012). Moreover, in the same meta-analysis it was consistently indicated a
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40-50% elevated risk of breast cancer in women consuming three or more alcoholic drinks/day, and suggested a
positive dose-response relation between alcohol drinking and breast cancer. Alcohol drinkers in our study could be
characterized as low-drinkers, since the majority of both cases and controls consumed alcohol on a weekly basis
and the quantity consumed was <12 g per day, and this may, in part, explain the observed J-shaped relationship.

18

1,6

14

212

B Non-obese
B Obese

Odds Rat

Never Rarely Monthly 1-2 times/weel-4 times/week  Daily

Figure 2. Odds Ratios (adjusted for age, educational level, current smoking, physical activity status, family history
of breast cancer, and MedDietScore) for the association of alcohol driniking and the likelihood of having breast
cancer in the total sample, according to obesity status (n = 122, 25.5% of the total sample were obese (BMI1>30
kg/m?)

The mechanisms by which alcohol stimulates breast carcinogenesis are still not understood. Increased
estrogen levels in women consuming alcohol appear to be the first mechanism underlying the association. In fact,
during alcohol consumption, increased estrogen concentrations may be observed by many ways including:
increased aromatase activity which leads to conversion of testosterone to estrogens, inhibition of the activity of
two enzymes important in estrogen degradation, decreased melatonin secretion which inhibits estrogen production
and increase in the hepatic redox state resulting in the decrease of steroid metabolism. As a result, estrogens may
exert their carcinogenic effect on breast tissue either via the estrogen receptors (ER) or directly (Seitz et al., 2012).
Moreover, products of alcohol metabolism, like acetaldehyde and free radicals, have been implicated to their role
in alcohol-associated carcinogenesis, as they seem to cause DNA damages (Coronado et al., 2011, Dumitrescu
and Shields, 2005).

The profile of alcohol drinkers in the present work was women having higher educational level, lower
body mass, higher adherence to the Mediterranean diet, being more physically active and more frequent smokers.
Increased body mass and more specifically increased body fatness has been consistently associated with increased
risk of breast cancer especially in postmenopausal women (WCRF/AICR). In this work, alcohol drinking was
associated with lower body mass index. Although the association between alcohol drinking and the likelihood of
breast cancer was independent of body mass, the fact that the later association was evident only among non-obese
women (BMI<30 kg/m?) may be explained by the stronger relationship of body fatness and related hormones with
breast cancer risk. Indeed, in postmenopausal women, circulating oestrogen is primarily produced in fat tissue.
Thus, having more fat tissue increases oestrogen levels and the likelihood of having breast cancer. Furthermore,
body fatness directly affects levels of circulating hormones, such as insulin and insulin-like growth factors,
creating an environment that encourages carcinogenesis and discourages apoptosis. It also stimulates the body’s
inflammatory response, which may contribute to the initiation and progression of several cancers (WCRF/AICR).
Moreover, overall dietary habits may mask a relationship between a specific food or beverage and human health.
Moderate alcohol drinking is a dominant characteristic of the traditional Mediterranean diet. Thus, it may be
speculated that it is not moderate drinking that may be responsible for the reduction of the likelihood of having
breast cancer, but the adherence to an overall healthy dietary pattern. Although overall dietary habits, and not
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isolated foods, beverages or nutrients, may play a significant role on human health, in this study it was revealed
that moderate alcohol drinking was significantly, and inversely associated with breast cancer irrespective of the
level of adherence to a healthy dietary pattern, like the Mediterranean.

Limitations

The major limitation of this study was the recall bias, as in all cases-controls studies. However an effort was given
to minimize this limitation by choosing newly diagnosed consecutive patients and collecting all necessary subjects
in a small period time. Moreover, people who collected the data were trained limiting the bias among the
investigators. The effect size measures used in case-control studies (i.e., odds ratios) tend to overestimate the
actual effect of the cause on effect usually observed in prospective studies; and thus, the findings should be
interpreted with caution. Additionally, and despite the fact that the FFQ used has been found valid, it should be
mentioned that high alcohol intake is being considered as a “stigma” by some people, and this may have
influenced the reported information, especially by the breast cancer cases (i.e., under-reporting); this could bias the
findings either towards or away from the null.

Conclusions

The presented findings clearly suggest a dose-response relationship between alcohol drinking and the likelihood of
breast cancer, and particularly of moderate alcohol drinking. Our results support the hypothesis that a threshold
effect indeed exists since risk of breast cancer decreased under a certain threshold, above which it increased. Thus,
knowing also the benefits of moderate alcohol consumption on cardiovascular diseases, probably it is not
applicable to advise all moderate alcohol drinkers, and especially those who drink wine, to reduce their alcohol
intake.
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4.2.3 0 pOAOG TOVU KPEATOG GTNV TIAPOVCILX KAPKIVOV TOV NG TOV
H depgvvnon mg oxéong MeTo&d NG KOTavAAmong KpEatog (KOKKIVOV, AELKOV,

eneEepyacéVOL Kot YnUEVOL ©TO KAPPOLVA) KOl TNG TOPOVCING KOPKIVOL TOL
HOOTOV aVEIEIEE TTMG LOVO 1) KOTAVAAMOT) YNUEVOL KPEATOC CLGYETICTNKE CTUOVTIKA
pe 1 voco. Eidwotepa, moapammpndnke mwg ot acbeveic Nrav mbovo va
KOTOVOADVOLV TO GLYVA YNUEVO KpEag ouykpltikd pe tig vyteic (p=0,007), yopig

®WOTOGO VO KATAYPAPETOL H0COEEAPTMEVT] GYEDT).

Ta amoteAéopata TG TOAAATANG AOYaPIOGTIKNG TOAVOpOUNoNG avESEIEaY
TG M KoToavaAwon KOkKivov kpéatog 8-10 qopéc/efoonddn cvoyetiotnke pe 2,7
Qopéc  peyaAdtepn mbovoétTo  mapovsiag kapkivov Tov pactod  (p=0,05).
Emunpdobeta, m Kotavdiwon emefepyacpévov  kpéatog okoun Koty 1-2
Qopéc/efdoudda cuoyetiotnke pe 2,2 Qopég peyarvtepn THavOTNTO TAPOLGIOS TNG
vooov (p=0,006), evd> N nuepnota Kotoviiwon tov avénoe v mboavotta oe 2,5
eopéc (p=0,025). Emmdéov avolvoelg avédei&ov Tmg 1 enopuvtikn exidpacn g
KATOVAA®ONG KOKKIVOL Kol ENEEEPYOCUEVOD KPEUTOS TOPEUEIVE CNUOVTIKT ATEVAVTL
oTN VOGO OKOUN KOl LETA ammd EAEYYO Y10 GLYYVLTIKOVS TOPAYOVIEG OTMG TO EMIMESO
ekmaidevong, o Agiktng Mdlog XdUaTog, TO KATVIGHA, 1| PLGIKT dpacTnPdTTa, TO
OLKOYEVELNKO 1GTOPIKO KOPKIVOL TOL HOGTOV, TO EMIMESO EUUNVOTOVLONG KoL 1) YP1IoN
oppovav petepunvoravctakd. [Tio cuykekpipéva, 1 nuepnola KatavdAwon KOKKIVoU
KPEOTOG CLOYETIOTNKE pe OmAdolo THovOTNTO TOPOLGING KOPKIVOL TOL HAGTOV
(p=0,037), eved ka1 1 uePNOLO. KATAVAA®OT AEVKOD KPENTOG CLGYETIOTNKE OPLOKA LE
oxeddv dumhdota mBavotnto Topovoiog g voocov (p=0,054). EmmpdoBeta, m
Katavdiwon eneEepyacpévov kpéatog 1-2 popéc/efoondda cuoyetiotnke pe oyedov
TpmAdcio TavoTNTo TOpovsiag Kapkivov tov pactov (p=0,002), evd 1 kabnuepvi
KOTOVAAWDGT GCLUGYETIOTNKE LUE TAVD amd TPITAdCIO TOAVITNTO TOPOVGIag TG VOGOL
(p=0,007). Otav é\aPe yopo éreyxoc kou yioo to MedDietScore, n kataviiwon
eneepyacpévov kpéatog 1-2 popéc/efdopddn kabdg Ko kabnuepvd cvoyetioTnke
pe 2,7 xou 2,8 @opéc peyorvtepn mBovotTTo TOPOLGING KOPKIVOL TOV HOGTOV

(p=0,004 kou p=0,026 avtictowyo).

Ot gmmAéov avaAvoelg mov mpaypatoromOnkov pe Pdon TiC Katnyopieg
ocOUOTIKOD  BApovg, TO EMMESO QLOIKNG OPACTNPOTNTOAS, TNV  KOTAGTOON
EUUMVOTTOOTG OALL KOl TOV TOTO OLOUOVIG OVESEIEOV TTAPOLOLDL ATOTEAECUOTO LIE

avtd mov mopatnpOnkay ce oAOKANpo to detypo. Ewdwotepa, yoo tig vrépPapeg
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yovaikes (Snh. 25 kg/m? <BMI<29,9 kg/m?) moapatnpidnke mm¢ M KATAVEAMON
eneEepyacévoy KpEatog akoun kot ywo 1-2 eopéc/efoopndda kabmg ko yio 3-4
eopéc/efdoudda cvoyetiotnke pe mavo omd tpuAdoto (p=0,03) kot mwave amd
tetpanidota (p=0,035) mbavoétrTa mopovsicg KopKivov TOL HOGTOL avTticTolyd,
aeov Aednkav vroyn mhavol cuyyvtikol mapdyovtes. Ocov aPopd TIG TOYVCUPKES
yovaikeg (BMI>30 kg/m?) m «xotovéioon emefepyacpévov kpéatog Yy 2-3
Qopéc/uva cvoyetiomnke pe 4,4 opéc peyorlvutepn mbavotnto Topovsiog Tng VOGO
(p=0,049), evd> n katavaimon yio 1-2 @opéc/efoopnddo cvoyETIoTNKE HE GYEOOV
e€omidoto mbavomta (p=0,022) apod AReOnkov vmoéyn ot B0t GLYYLTIKOL
napdyovteg. Otov ol avaidcelg mpaypoatomrombnkay pe PAcn 10 €MIMEIO PUOIKNG
dpaocTNPOTNTS, N KATovAAmon enelepyacpuévonv kpéatog ywo 1-2 eopéc/efdopdoa
KaOmdg Kot kabnuepvd cvoyetiotnke pe maveo ond tputhdota (P=0,013) kot oyedov
nevranidoto (p=0,028) mbavotto Tapovsiog Kapkivov ToL HAGTOD OvTIoTOLd Yio!
TIG GLUUUETEYOVOESG OV KOTNyoplomomdnkav mg un evepyd dtopa (onA., <600 MET-
minutes/week). TMapopoimg, ywo exkeivec mov katnyoplomombnkay g kat’ eAAYIGTO
evepyd atopa (dnA., 600-3000 MET-minutes/week), n xatovdiwon encéepyacpuévon
Kp€atog 3-4 @opéc/efOonddn CLGYETIOTNKE LE TETPUTAACIO KIVOLVO EUPAVIONS TNG
vocov (p=0,04) apod AReOnkav vrdyn ot idor cvyyvtikoi Topdyovieg. H
OTPOUATOTOMUEVY aviAvon pe Pdon to eminedo eUUNVOTTOLONG GAVNKE VO
oLOYETICEL ONUAVTIKA TNV KOTAVAA®OT EMEEEPYUGUEVOL KPEATOG LE TN VOGO LOVO Yid
TG yovaikeg petepunvoravctokd. Ewdwdtepa, M koTovOA®oT ENEEEPYOUCUEVOL
kpéatog Yo 1-2  @opég/efdopnddo KabBOG kot kaBnueEPVE CLCYETIOTNKE L€
tetpanidote (p=0,001) xor oyedov eEamidotia (p=0,005) mBovotta mapovoiog
KapKivov TOL HAOTOV AoV TpoypoTomomdnkay EAeyxol yio Toug 1010v¢ ThUVOLG
CLYYLTIKOVG  TapAyovteG. OAOKANPOVOVTAG, TO OTMOTEAEGUOTA TNG  TOAAUTANG
AoyapOGTIKNG TaAvOpOUNoNG e PAor Tov TOTO dlapovig avédel&ay, 0GoV apopd
TIG GLUUETEYOVGES OV KATOIKOVV otV AONvo, Tmg 1 KATOVIA®GCT ENEEEPYUGUEVO
kpéatog 3-4 @opéc/efoopdda kobmOC kol KaOUEPWVA GLOYETIOTNKE HE OYEOOV
tpumAdoto. (p=0,04) ot move omd tputhdoila (p=0,02) mbavétmrta mapovoiog
KOPKivOL TOL HOGTOD OVTIGTOUO, EVA OVOQPOPIKE HE TIC GULUUETEYOVGEG TOL
KOTOIKOVGOV GTNV TEPLPEPELN, 1 KoONnepv) KaTavAAmon cvoyetiotnke pe 17 popég
ueyaAvtepn mbavomTa mapovoiog g vocov (P=0,03) apod Afednkav vrdyn ot

0101 cvyyvTIKOl TOPdyoVTEC.
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Abstract

Background: the relationship between meat intake and breast cancer has been inconsistent. Objective: the aim of
this work was to evaluate the association between meat intake and breast cancer, in women. Design: a case —
control study with 250 consecutive, newly diagnosed breast-cancer-female-patients (56+12 years) and 250, one-to-
one age-matched controls. A standardized, validated questionnaire assessing various socio-demographic, clinical,
lifestyle and dietary characteristics was applied through face-to-face interviews. Data on consumption of red,
white, processed and grilled meat were also recorded. Overall dietary habits were assessed through the level of
adherence to the Mediterranean diet using the MedDietScore (theoretical range 0-55). Results: Processed meat
intake, even for 1-2 times/week, was associated with a 2.7-fold (OR=2.65, 95%CI 1.36, 5.14) (p=0.004) higher
likelihood of having breast cancer, while daily intake increased the likelihood by a 2.8-fold (OR=2.81, 95%ClI
1.13, 6.96) (p=0.026), after various adjustments made. Red, white and grilled meat intake was not significantly
associated with the outcome when the same adjustments were made. Conclusions: this study suggested that only
daily processed-meat intake was consistently associated with increased odds of breast-cancer.

Keywords: breast cancer; meat consumption; processed meat

1. Introduction

Meat consumption has long been associated with human health, due to its nutritional composition. It contains 20-
35% protein, providing all essential amino acids, as well as relatively high levels of B vitamins (particularly B6
and B12) and vitamin D (Biesalski, 2005, Williamson, 2005). It also provides readily absorbable zinc, selenium
and iron, a mineral necessary for growth, development, normal cellular functioning and synthesis of some
hormone and connective tissue. Meat total iron (TFe) concentration depends on the type as well as the cut of meat,
while usually heme iron (HeFe) comprises the vast majority of TFe (Valenzuela et al., 2009, Valenzuela et al.,
2011). Along with these important nutrients, meat is a primary source of fat which facilitates the absorption of fat-
soluble vitamins including the A, D, E and K. Between 30 and 40% of the fat is composed of monounsaturated
fatty acids (MUFAS), with the principal MUFA being oleic acid. It also contains predominantly linoleic (n-6) and
a-linolenic acid (n-3) from polyunsaturated fatty acids (PUFAs), as well as long-chain n-3 PUFAS
eicosapentaenoic acid (EPA), docosapentaenoic acid (DPA) and docosahexaenoic acid (DHA). The main saturated
fatty acids (SFAS) present in red meat are palmitic acid and stearic acid, while meat from ruminant animals is also
a source of conjugated linoleic acid (CLA) (Biesalski, 2005, Williamson, 2005). Meat fatty acid composition can
be changed via the diet (e.g. the feeding regime of the animal), affecting meat quality and producing different
flavors in cooked meat due to the different oxidative changes occurring during storage and cooking (Calabro et al.,
2014, Cutrignelli, 2008, Wood and Enser, 1997). Finally, L-Carnitine which plays an important role in fatty acid
metabolism is also provided by meat, having the opportunity not to be modified during domestic cooking (Rigault
et al., 2008). Since meat is a good source of many valuable nutrients and especially high quality protein, its
consumption could reveal its beneficial effects on cardiovascular health (Giordano et al., 2010, McNeill, 2014) and
overweight (McNeill, 2014). Nevertheless, during the past decades, several studies have associated red and
processed meat intake with increased all-cause mortality (Larsson and Orsini, 2014), increased risk of type 2
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diabetes (Aune et al., 2009c) and stroke (Chen et al., 2013), with higher odds of having acute coronary events
(Kontogianni et al., 2008) as well as increase in the risk of some types of cancer, specifically pancreatic (Larsson
and Wolk, 2012) and colorectal cancer (WCRF/AICR, 2007a).

Cancer is a chronic disease and among its various types breast cancer is the most frequently diagnosed
cancer and the leading cause of cancer death in females, worldwide (Jemal et al., 2011). However, the relationship
between meat consumption and breast cancer remains not well understood and appreciated, since the current data
lack definitive evidence. In a recent large cohort study investigating diet and cancer in women in the United
Kingdom (UK Women’s Cohort Study), increased consumption of total and non-processed meat was associated
with significant increased risk of premenopausal breast cancer incidence and positive associations between
postmenopausal breast cancer and total, processed and red meat consumption were found, as well (Taylor et al.,
2007). In contrast, in a recent meta-analysis of red and processed meat consumption and breast cancer where the
researchers were able to meta-analyze data on over 25000 cases of breast cancer, overall observed weak positive
summary associations, with the majority being non-statistically significant (Alexander et al., 2010). The above
conflicting results regarding the effect of meat consumption on breast cancer risk may be owing to differences in
definitions of total meat, red and processed meats, in the derivation of the meat content of meat dishes, the
homogeneity of diet within individual population groups as well as the lack of investigations of potential effect
modifiers such as analyses by hormone receptor status.

Thus, the aim of this work was to evaluate the association between meat intake (red, white, processed
and grilled meat) and breast cancer development, after various adjustments made.

2. Material and Methods
2.1 Study’s design and sample

This is a case-control study, with face-to-face interviews with the participants. Between November 1%, 2010 and
July 31%t, 2012, 250 consecutive, newly (within six months) diagnosed breast cancer female patients (defined by
physical examination and biopsy) that visited pathology-oncology clinics of five major General Hospitals in
Athens, Greece (i.e., “Alexandra” General Hospital, “Elena Venizelos” Maternity-General Hospital, “Agioi
Anargyroi” General Oncological Hospital of Kifissia, “Saint Savvas” Cancer Hospital and “I. Metaxa” Special
Cancer Hospital) were contacted to participate in the study. Patients with diagnosis older than six months (in order
to avoid changes in their dietary habits or other behaviours), were not included. In the same period, 250 female
subjects (controls) without any clinical symptoms, signs or suspicion of any type of cancer in their medical history,
were selected on a volunteer basis. Control subjects were age-matched (+3 years) with the cancer patients,
population — based and selected from the same catchment area (i.e., Athens metropolitan area, i.e., 76% or other
areas) of the patients (i.e., controls were selected from the same city or town patients were living or working; there
were no substantial differences between living and working areas of the participants). The participation rate of the
patients was 82% and of the controls was 88%. To reduce selection bias a random selection of the controls was
performed, when it was possible (i.e., in 60% of the controls), e.g., through the employees listings of the
companies that were visited by the study’s investigators or the apartments of the building. The rest 40% of the
controls were selected on a feasibility basis, and were colleagues, friends, or relatives of the study’s field
investigators that fulfilled the aforementioned criteria.

The number of the enrolled subjects (n=500) was decided through power analysis, in order to evaluate
(two sided) odds ratio equal to 1.10 (95% CI 1.05, 1.15), achieving statistical power greater than 0.80 at 0.05
probability level (p-value).

The design of the study and the full methods followed have been already described elsewhere (Mourouti
etal., 2013).

2.2 Bioethics

The study has been approved by the Ethics Committee of “Alexandra” General Hospital (No. 4/10.3.2010), “I.
Metaxa” Special Cancer Hospital (No. 40/8.12.2011) and “Saint Savvas” Cancer Hospital (No. 448/2.3.2012) and
was carried out in accordance to the Declaration of Helsinki (1989) of the World Medical Association. Prior to the
collection of any information, participants were informed about the aims and procedures of the study and provided
their signed consent.

2.3 Dietary assessment

A validated, semi-quantitative food frequency questionnaire (FFQ) was used during the interviews to collect
dietary information from the participants (Mourouti et al., 2013). In brief, the FFQ included 86 questions regarding
the frequency of consumption of all main food groups and beverages usually consumed. In this work the interest
was focused on specific food groups, like the consumption of red meat (including beef, lamb, veal and pork), white
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meat (including chicken, game and turkey), processed meat (including cured and smoked meats; ham, bacon,
sausages and salami) as well as grilled meat. Thus, specifically for meat consumption, data on regular consumption
of red meat (i.e., < 1 time/week, 2-3 times/week, 4-5 times/week, 6-7 times/week, 8-10 times/week, >10
times/week), white meat (i.e.,< 3 times/week, 4-5 times/week, 5-6 times/week, 7-8 times/week, 9-10 times/week,
>10 times/week) and of processed and grilled meat (i.e., never, <1 time/month, 2-3 times/month, 1-2 times/week,
3-4 times/week, daily), were recorded for the last year prior to diagnosis. To account for overall dietary habits,
adherence to the Mediterranean dietary pattern was assessed using the MedDietScore, an 11-item composite
dietary index, with large scale scoring that ensures better predictive accuracy (Panagiotakos et al., 2006). It
contains the 11 main food components of the Mediterranean diet: nonrefined cereals, fruits, vegetables, potatoes,
legumes, olive oil, fish, red meat, poultry, full fat dairy products and alcohol, and it’s theoretical range is between
0 and 55. Higher values of this score indicate greater adherence to the Mediterranean diet. The validation
properties of the MedDietScore have been presented elsewhere in the literature (Panagiotakos et al., 2009a,
Panagiotakos et al., 2007h, Panagiotakos et al., 2006). The evaluation of overall dietary habits was considered
essential in the present analysis, in order to account for the potential confounding effect of a healthy dietary pattern
in the evaluation of the main research hypothesis (i.e., the association between meat consumption and breast
cancer).

2.4 Other measurements

Age of the participants was recorded, as well as their place of living (i.e. living in the city of Athens or out of
town), educational level and financial status. Weight and height were measured using standardized procedures, and
body mass index was calculated as weight in kg divided by height in m squared. Physical activity was assessed
using the International Physical Activity Questionnaire (IPAQ) index (Craig et al., 2003) that has been validated
for the Greek population (Papathanasiou et al., 2009b). Subjects were asked to recall the number of days and hours
or minutes they engaged in physical activity of different intensities for at least ten minutes, vigorous intensity and
moderate intensity, walking and time spent sitting. According to their physical activity levels participants were
classified as inactive, minimally active or health enhancing physical activity (HEPA) active. Smoking habits (i.e.
current and former smoking, total years of smoking and number of cigarettes smoked per day) were also recorded.
Family history of breast cancer, gynaecological medical history (i.e., existence or not of menstruation, age of
menarche, age of menopause and use of hormone replacement therapy), as well as a detailed medical history
regarding the common co-morbidities and their treatment (i.e., hypertension, hypercholesterolemia, diabetes), were
recorded during the interview.

2.5 Statistical analysis

Continuous variables that were normally distributed were presented as mean = SD. Normality was evaluated using
the P-P plots. Categorical variables were presented as frequencies. Associations between categorical variables
were tested by the calculation of chi-squared test. Student’s t-test for independent samples was used to evaluate
mean differences of the normally distributed variables (i.e., body mass index, MedDietScore) between cases and
controls, where in case of skewed continuous variables (i.e., IPAQ score), the tested hypothesis was evaluated
using the non-parametric U-test suggested by Mann and Whitney. Correlations between continuous variables were
evaluated using the Spearmen rho coefficients. Multiple logistic regression analysis was applied to evaluate the
association between the frequency of meat consumption (red, white, processed and grilled meat) and the likelihood
of having breast cancer. The analysis accounted for the potential confounding effect of the following
characteristics: age, years of education (measured in years of school) as a proxy of social status, body mass index
(in kg/m?), smoking ever (yes/no), physical activity (in MET-minutes/week), family history of breast cancer in
order to encompass the genetic predisposition and potential lifestyle changes (yes/no), menopausal status (pre- and
postmenopausal), use of hormone replacement therapy (yes/no) and MedDietScore (that evaluates adherence to a
healthy dietary pattern, the Mediterranean). The above potential confounders were taken into account due to the
fact that they have been strongly associated with the disease. Probably there are additional confounding factors that
were not considered either because they have not been strongly associated with the disease until now, or there was
no attempt to adjust for them due to lack of data. The results of the logistic regression were presented as odds
ratios (OR) and their 95% corresponding confidence intervals (95%ClI). Potential non-linear relationship between
meat consumption and the likelihood of the disease was tested using intake variables as “dummy” variables with
the < 1 time/week category as the reference group. All reported p-values were based on two-sided tests. Statistical
calculations were performed with SPSS 18 software (SPSS Inc., Chicago, IL, USA).

3. Results

3.1 Characteristics of patients and controls

In Table 1 the study’s sample characteristics of patients and controls are presented. Cases and controls were of
similar age (as this was the protocol of the study), while educational and financial status was lower in cases as
compared with the controls (p<0.001). Cases reported lower physical activity status (i.e., lower IPAQ score), were
more likely to be overweight and have at least one relative with breast cancer. However, there was no significant
difference in smoking habits (p=0.207), as well as in menopausal status (p=0.49). The level of adherence to the
Mediterranean diet was moderate in both cases (i.e., 28/55) and controls (i.e., 30/55).
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As regards to the main research hypothesis, based on unadjusted analyses that may hide confounding, no
significant association was observed between the frequency of consumption of red, white and processed meat and
presence of breast cancer (p>0.05), while only grilled meat intake was associated with the disease. In particular,
cases were more likely to consume more frequently grilled meat as compared with controls (p=0.007); but dose-
response relationships were not identified (Table 2).

Table 1. Distribution of study’s sample characteristics.

Breast cancer cases Controls
N 250 250
Age (years) (meanz standard deviation) 56 + 12 56 +12
Years of education (years) (meanz standard deviation) 11+4 12+4
Financial status (0-10) (meanz standard deviation) 52 6+2
Body mass index (kg/m?) (meanz standard deviation) 28+6 26.7+5
Smoking (ever), (n. %) 103 (41.2%) 117 (46.8%)
Number of relatives with breast cancer, (n. %)
No relative 177 (71.1%) 211 (84.7%)
1 relative 62 (24.9%) 32 (12.9%)
2 relatives 9 (3.6%) 5 (2.0%)
3 relatives 0 (0%) 1 (0.4%)
5 relatives 1 (0.4%) 0 (0%)
Menopausal status (n. %)
Premenopausal women 84 (33.6%) 91 (36.5%)
Postmenopausal women 166 (66.4%) 158 (63.5%)
IPAQ score (MET-minutes/week) 219 (0.00, 985.5) 876 (140.25, 1533.0)
MedDietScore (0-55) (meanz standard deviation) 278+5 29.9+4

0.99

<0.001

<0.001

0.007

0.207

0.003

0.49

<0.001

<0.001

The MedDietScore is a measurement of adherence to the Mediterranean diet, with theoretical range 0-55;
greater values reporting greater adherence to this pattern.

The reported p-values were calculated using the t-test, the chi-square test or the Mann-Whitney U test.

3.2 Meat consumption and breast cancer

Three nested multiple logistic regression models were estimated in order to evaluate the association between the
frequency of meat consumption (red, white, processed and grilled meat) and the likelihood of having breast cancer
(Table 3). The use of these models assisted in better exploring the potential effect of various confounders in the
investigated relationship. The first model included only age and frequency of red, white, processed and grilled
meat intake. It was observed that red meat intake of 8-10 times/week was positively associated with the likelihood
of having breast cancer (Odds Ratio=2.69, 95%CI 0.98, 7.33, p=0.05). Moreover, processed meat intake even for
1-2 times/week, was associated with a 2.2-fold (OR=2.24, 95%CI 1.26, 3.98) (p=0.006) higher likelihood of
having breast cancer, while daily intake increased the likelihood by a 2.5-fold (OR=2.48, 95%CI 1.12, 5.49)
(p=0.025). No significant association was observed between white and grilled meat intake and the likelihood of
having breast cancer (p>0.05). In the second model, years of education (measured in years of school) as a proxy of
social status, body mass index (in kg/m?), smoking ever (yes/no), physical activity (in MET-minutes/week), family
history of breast cancer in order to encompass the genetic predisposition (yes/no), menopausal status (pre- and
postmenopausal) and use of hormone replacement therapy (yes/no) were also accounted for, because they have
been strongly associated with breast cancer incidence. Only daily red meat intake was associated with a 2.1-fold
(OR=2.08, 95%CI 1.05, 4.13) (p=0.037) higher likelihood of having breast cancer; similarly, daily white meat
intake was marginally associated with a 2.2-fold (OR=2.18, 95%CI 0.98, 4.88) (p=0.054) higher likelihood of
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having breast cancer. Moreover, even a limited frequency of processed meat consumption of 1-2 times/week was
associated with a 2.9-fold (OR=2.85, 95%CI 1.47, 5.51) (p=0.002) higher likelihood of having breast cancer, while
daily intake increased the likelihood by a 3.4-fold (OR=3.40, 95%CIl 1.39, 8.27) (p=0.007). However, grilled meat
intake was not associated with the disease (data not shown). In the third model, the MedDietScore (that evaluates
adherence to a healthy dietary pattern, the Mediterranean) was included. It was revealed that processed meat intake
even for 1-2 times/week was associated with a 2.7-fold (OR=2.65. 95%CI 1.36, 5.14) (p=0.004) higher likelihood
of having breast cancer, while daily intake increased the likelihood by a 2.8-fold (OR=2.81, 95%CI 1.13, 6.96)
(p=0.026). However, concerning red and white meat intake, the above factor seemed to mask the detrimental
association with breast cancer observed in previous analyses (OR=1.52, 95%CI 0.74, 3.16 and OR=1.59, 95%ClI
0.68, 3.70 respectively). The later observation could be explained by the fact that foods and nutrients are never
eaten in isolation and their effects are likely to interact within a diet. Finally, no significant association was
observed between grilled meat intake and the likelihood of having breast cancer (p>0.05).

3.3 The association of meat consumption and likelihood of breast cancer, by obesity, physical activity status,
menopausal status and place of residence

To further evaluate the potential heterogeneity across obesity, physical activity status, menopausal status and place
of residence, i.e., to test for their moderating effect, a subgroup analysis was performed.

It was found that the results were similar to the ones presented in the entire sample; particularly, among
overweight women (i.e. 25 kg/m? <BMI< 29.9 kg/m?) processed meat intake even for 1-2 times/week as well as 3-
4 times/week was associated with a 3.2-fold (OR=3.15, 95%CI 1.12, 8.88) (p=0.03) and a 4.3-fold (OR=4.33,
95%CI 1.11, 16.96) (p=0.035) higher likelihood of having breast cancer respectively, while daily intake increased
the likelihood by a 6.3-fold (OR=6.30, 95%CI 1.43, 27.85) (p=0.015), after adjusting for age, educational level,
smoking ever, IPAQ score, family history of breast cancer, menopausal status and use of hormone replacement
therapy; among obese women (i.e., BMI> 30kg/m?) processed meat intake even for 2-3 times/month was
associated with a 4.4-fold (OR=4.39, 95%CI 1.01, 19.13) (p=0.049) higher likelihood of having breast cancer
while intake of 1-2 times/week increased the likelihood by 5.8-fold (OR=5.79, 95%CI 1.30, 25.89) (p=0.022),
after the same adjustments were made.

Moreover, stratified analysis by IPAQ status revealed that among physically inactive women (i.e., <600
MET-minutes/week) processed meat intake even for 1-2 times/week was associated with a 3.3-fold (OR=3.31,
95%CI 1.20-8.53) (p=0.013) higher likelihood of having breast while daily intake increased the risk by a 4.7-fold
(OR=4.74, 95%CI 1.18, 19.01) (p=0.028); similarly, among minimally active participants (i.e., 600-3000 MET-
minutes/week) processed meat intake of 3-4 times/week was associated with a 4.0-fold (OR=3.96, 95%CI 1.07,
14.68) (p=0.04) higher likelihood of having breast cancer after the same adjustments were made.

Stratified analysis by menopausal status revealed similar relationships as regards red, white and
processed meat intake for postmenopausal women whereas among premenopausal women there was no significant
association. More specifically, only daily red meat intake was associated with a 3.3-fold (OR=3.33, 95%CI 1.32,
8.37) (p=0.011) higher likelihood of having breast cancer while daily white meat intake was associated with a 4.5-
fold (OR=4.50, 95%CI 1.41, 14.35) (p=0.011) higher likelihood of having breast cancer, after the same
adjustments. Furthermore, processed meat intake even for 1-2 times/week was associated with a 3.9-fold
(OR=3.89, 95%CIl 1.73, 8.78) (p=0.001) higher likelihood of having breast cancer, while daily intake increased the
risk by a 5.6-fold (OR=5.64, 95%CI 1.67, 19.05) (p=0.005), after the same adjustments.

Stratified analysis by place of residence revealed that among Athens Metropolitan area inhabitants,
processed meat intake even for 3-4 times/week was associated with a 2.7-fold (95%CI 1.04, 6.99) (p=0.04) higher
likelihood of having breast cancer, while daily intake increased the risk by a 3.2-fold (95%CI 1.18, 8.73) (p=0.02);
similarly, among those participants who lived in places other than the Metropolitan area of Athens, processed meat
intake on a daily basis was associated with a 17.1-fold (95%CI 1.39, 211.05) (p=0.03) higher likelihood of having
breast cancer. In brief, the detrimental association of meat consumption (especially processed meat) against breast
cancer development seemed more prominent among overweight and obese women, physically inactive and
minimally active, postmenopausal women, and in women living in Athens Metropolitan area as well as those
living in places other than the Athens Metropolis.
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Table 2. Distribution of frequencies of meat (red, white, processed and grilled) consumption between breast cancer cases and controls.

Breast cancer cases Controls p
N 250 250
Red Meat Consumption (n. %) 0.16
<1 time/week 84 (33.7%) 95 (38.2%)
2-3 times/week 92 (36.9%) 101 (40.6%)
4-5 times/week 26 (10.4%) 25(10 %)
6-7 times/week 33 (13.3%) 22 (8.8%)
8-10 times/week 14 (5.6%) 6 (2.4%)
White Meat Consumption (n. %) 0.41
< 3 times/week 164 (65.9%) 175 (70.3%)
4-5 times/week 31 (12.4%) 34 (13.7%)
5-6 times/week 26 (10.4%) 17 (6.8%)
7-8 times/week 22 (8.8%) 15 (6%)
9-10 times/week 6 (2.4%) 8 (3.2%)
Processed Meat Consumption (n. %) 0.10
never 46 (18.5%) 70 (28.1%)
< 1 time/month 77 (31%) 71 (28.5%)
2-3 times/month 25 (10.1%) 28 (11.2%)
1-2 times/week 57 (23%) 42 (16.9%)
3-4 times/week 22 (8.9%) 24 (9.6%)
daily 21 (8.5%) 14 (5.6%)
Grilled Meat Consumption (n. %) 0.007
never 74 (29.7%) 54 (21.6%)
< 1 time/month 59 (23.7%) 87 (34.8%)
2-3 times/month 51 (20.5%) 57 (22.8%)
1-2 times/week 49 (19.7%) 43 (17.2%)
3-4 times/week 14 (5.6%) 4 (1.6%)
daily 2 (0.8%) 5 (2%)

The reported p-values were calculated using the chi-square test.
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Table 3. Results from multiple logistic regression models that were applied to evaluate the association of meat consumption (red, white and

processed) with the likelihood of having breast cancer in cases (n=250) and controls (n=250). Results are presented as odds ratios and 95%CI.

Red Meat Consumption
<1 time/week
2-3 times/week
4-5 times/week
6-7 times/week
8-10 times/week
White Meat Consumption
< 3 times/week
4-5 times/week
5-6 times/week
7-8 times/week
9-10 times/week
Processed Meat Consumption
never
< 1 time/month
2-3 times/month
1-2 times/week
3-4 times/week

6+ times/week (daily)

Model 12

1.00
1.04 (0.69, 1.56)
1.21 (0.64, 2.27)
1.72 (0.93, 3.20)

2.69 (0.98, 7.33)"

1.00
0.98 (0.58, 1.68)
1.67 (0.86, 3.23)
1.59 (079, 3.18)

0.81 (0.28, 2.40)

1.00
1.71 (1.04, 2.82)
1.46 (0.74, 2.86)
2.24 (1.26, 3.98)"
1.55 (0.75, 3.20)

2.48 (1.12, 5.49)"

Model 2P

1.00
0.94 (0.60, 1.49)
1.23 (0.61, 2.49)
2.08 (1.05, 4.13)"

1.42 (0.48, 4.21)

1.00
1.03 (0.57, 1.86)
1.66 (0.79, 3.49)
2.18 (0.98, 4.88)"

0.76 (0.23, 2.49)

1.00
2.16 (1.21, 3.86)
1.60 (0.74, 3.48)
2.85 (1.47,5.51)"
2.44 (1.05, 5.68)"

3.40 (1.39, 8.27)"

Model 3¢

1.00
0.89 (0.56, 1.41)
1.04 (0.51, 2.14)
1.52 (0.74, 3.16)

0.99 (0.31, 3.12)

1.00
0.93 (0.51, 1.71)
1.28 (0.59, 2.76)
1.59 (0.68, 3.70)

0.54 (0.16, 1.89)

1.00
2.18 (1.22, 3.90)
1.52 (0.70, 3.33)
2.65 (1.36, 5.14)"
2.33 (1.00, 5.45)"

2.81 (1.13, 6.96)"

@ Age-adjusted model

b Adjusted for age, years of education, body mass index, smoking ever, physical activity, family history of breast
cancer, menopausal status and use of hormone replacement therapy.

¢ Adjusted for age, years of education, body mass index, smoking ever, physical activity, family history of breast
cancer, menopausal status, use of hormone replacement therapy and MedDietScore.

“p-value < 0.05

All odds ratios and their corresponding 95% confidence intervals were calculated by performing multiple logistic
regressions.

4. Discussion

Based on the presented findings, only daily processed meat intake was consistently associated with increased risk
of breast cancer, especially among overweight, obese and postmenopausal women, and those who were inactive or
minimally active; whereas, consumption of red, white or grilled meat intake did not affect the outcome. These
findings add to the current scientific literature and may support towards a general recommendation for reduction in
processed meat consumption, as a mean for breast cancer prevention, too. Yet, further studies are needed to
confirm or refute the presented results, so as to describe the exact mechanisms between meat intake and the
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development of breast cancer, even defined by estrogen receptor (ER) and progesterone receptor (PR) status, while
also taking into account factors such as meat processing and cooking methods.

The detrimental effect of meat consumption, especially processed, on breast cancer has been recently
reported by some other observational studies. In an analysis of the UK Women’s Cohort Study (UKWCS)
including 35 372 women, positive associations between postmenopausal breast cancer and total, processed and red
meat consumption were found. Specifically for processed meat intake, it was positively associated with
postmenopausal breast cancer when treated as a categorical variable, however, fitting processed meat in the model
as a continuous predictor, resulted in a much stronger relationship, giving a relative risk per 50 g/day of 1.64
(95%CI 1.09, 2.27, Pteng=0.003) (Taylor et al., 2007). Moreover, in the Nurses’ Health Study II, except from red
meat, the individual red meat items (i.e., beef or lamb as a main dish, pork as a main dish, beef, pork or lamb as a
sandwich or mixed dish, hamburger, bacon, hot dogs and other processed meats like sausage, salami or bologna)
were also examined in relation to overall breast cancer risk and by receptor status. It was revealed that almost all of
the individual red meat items (i.e., beef or lamb as a main dish, pork as a main dish, hamburger, hot dogs and other
processed meats like sausage, salami or bologna) had statistically significant positive trends of increasing
ER+/PR+ breast cancer risk (Cho et al., 2006). Furthermore, in a nested case-control study conducted among
Danish postmenopausal women included in the “Diet Cancer and Health” cohort study, a high intake of processed
meat was associated with significantly higher breast cancer incidence rates (Incidence Rate Ratio=1.23, 95%ClI:
1.04-1.45, per 25 gr increment in intake) (Egeberg et al., 2008). The Nashville Breast Health Study (Fu et al.,
2011) also revealed that red meat intake from all cooking methods was positively associated with breast cancer
risk (P-trend <0.001). Similarly, a study conducted in Uruguay found a significant increase in the odds of breast
cancer (OR= 1.97, 95%Cl: 1.04-3.75) with high intake of red meat, while similar findings were found for total
meat. Furthermore, high intake of processed meat was also associated with increased risk of the disease (OR=1.53,
95% CI: 1.01-2.30) (Aune et al., 2009b). However, Alexander et al., (Alexander et al., 2010) who conducted a
meta-analysis of red and processed meat consumption and breast cancer on over 25000 cases, observed that red
and processed meat intake did not appear to be independently associated with increasing the risk of breast cancer.
Similarly, in the European Prospective Investigation into Cancer and Nutrition (EPIC) study, no consistent
association was found between breast cancer risk and the consumption of meat (i.e., red meat, poultry as well as
processed meat) (Pala et al., 2009). Finally, in the NIH-AARP Diet and Health Study cohort, intake of red as well
as processed meat showed no association in breast (premenopausal and postmenopausal) cancer risk (Cross et al.,
2007).

Several potential mechanisms could explain the association between meat intake (and especially
processed) and increased breast cancer risk. The first hypothesis includes the promotion of carcinogenesis by high
fat intake, since meat and in particular processed meat can be a rich source of saturated fat. Fat intake in general
has been hypothesized to raise estrogen and androgen levels in plasma, through the promotion of intestinal
reabsorption of estrogens by enhancement of deconjugating enzyme activity (Ferguson, 2010, Forman, 2007).
Moreover, it seems to increase the risk of overweight and obesity, a risk factor for several different cancer sites,
including breast cancer (WCRF/AICR, 2007a). Secondly, red meat (from which processed meat is made) contains
heme iron, a major source of stored body iron. In humans, elevated body iron storage has been shown to increase
the risk of several cancers including breast cancer (Ferguson, 2010, Kallianpur et al., 2008, Liehr and Jones, 2001).
Finally, heterocyclic amines (HA) and polycyclic aromatic hydrocarbons (PAH) are produced during high-
temperature cooking of meat like grilling, frying and barbecuing for extended times. Moreover, N-nitroso
compounds (NOCs), which are alkylating agents that can react with DNA, are produced by the reaction of nitrite
and nitrogen oxides by secondary amines and N-alkylamides. Concerning humans, NOCs are present in certain
processed meats, including bacon, and can be formed endogenously after consumption of red and processed meat.
Many NOCs, including nitrosamines and nitrosamides, are carcinogenic in laboratory animals, since they seem to
increase mammary tumors, and have been hypothesized to increase also breast cancer risk (Felton et al., 2002,
Ferguson, 2010, Snyderwine, 2002, Snyderwine et al., 2002).

The detrimental effect of meat consumption, especially processed, in the present work also seemed to
vary according to the individuals’ characteristics, like: obesity, physical activity status, menopausal status and
residence. Obesity is a predisposing factor for breast cancer especially in postmenopausal women, as circulating
estrogens are primarily produced in fat tissue. Thus, having more fat tissue increases estrogen levels and the
likelihood of having breast cancer (WCRF/AICR, 2007a). When the analysis was stratified by obesity status, the
detrimental effect particularly for processed meat intake remained only among overweight and obese women,
probably because the increased risk of breast cancer associated with obesity may reinforce the positive association
processed meat consumption with breast cancer development. Moreover, when the present analysis was stratified
by menopausal status, the detrimental effect of processed meat intake was observed only for postmenopausal
women. Differences in outcome trends for pre- and postmenopausal women may be owing to the fact that
oestrogen metabolism pathways differ according to menopausal status. If meat intake influences breast cancer by
affecting oestrogen metabolism, as it was mentioned above, the effect may be relatively more important among
women with lower levels of circulating oestrogens. Another issue that should be taken into account is that higher
meat consumption was associated with lower adherence to the Mediterranean diet; a fact, that is already known
due to the inherent characteristics of this traditional dietary pattern, and should be acknowledged when attributing
higher breast cancer risk in high meat consumers. In order to adjust for the later, level of adherence to the
Mediterranean diet was taken into consideration in the multi-adjusted analyses.
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Limitations

The major limitation of this study was the recall bias, as in all cases-controls studies. However, an effort was given
to minimize this limitation by choosing newly diagnosed consecutive patients and collecting all necessary subjects
in a small period of time. Regarding the selection of the controls, the “healthy” volunteer effect may exist.
Moreover, selection bias may also exists, but, as mentioned in the Methods’ section, an effort was given to reduce
it by performing, when possible, random selection of the controls, enrolling controls based on their willingness to
participate and not on any of the exposure factors’ distribution that would substantially altered the results (only
age-matching was performed), using the same catchment area as the patients, and avoiding any “specific”
sampling rule in the allocation of the participants. All these procedures were applied to ensure that the control
group reflected the distribution of the exposure characteristics of the referent population of the cases. Furthermore,
an effort was given to account for the most common confounders concerning the association studied; nevertheless,
residual confounding may always be a limitation in this work. Moreover, people who collected the data were
commonly and well trained before the beginning of the study, limiting the intra-investigators bias. Additionally,
the choice of the investigators as well as the face-to-face interviews with the participants helped so as to limit,
when possible, the difficulties that usually occur from the use of Food Frequency Questionnaires; measurement
errors concerning the fact that many details of dietary intake are not measured and the quantification of intake is
not as accurate as with other dietary assessment methods, the difficulty of the respondents to evaluate the serving
size of foods consumed as well as their “limited” sometimes ability to recall their dietary intake during the last
year. The effect size measures used in case-control studies (i.e., the odds ratios) tend to overestimate the actual
effect of the cause on effect usually observed in prospective studies; and thus, the findings should be interpreted
with caution.

Conclusions

The present study provides evidence for a positive association of breast cancer with processed meat intake. The
aforementioned result deserves special attention nowadays, especially in Westernized populations, where meat,
and particularly processed meat, is present on a daily basis in people’s diet.
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4.2.4 0 pOAOG TWV SNUNTPLAKWV TIPOIOVT®WV OALKN G GAECTC 6TV TXPOVGLX
KapKivou Tov pactov
2V Tapovod SO0KTOPIKY O TP N KATAVAA®GT ONUNTPLUK®V TPOTOVI®MV OAIKNG

dAeonc ovoyetiotTnke 1oYLVPE UE TNV Topovcia Kopkivov Tov pactov. Ilo
OLYKEKPIUEVQ, 0L 0oBeveic NTav o THOVO Vo KATOVOADVOLY dNUNTPLOKE TPoidvTa

OMKNG GAeoNG o€ PIKPOTEPT GLYVOTNTO. atd TIC VYIEiG Yuvaikeg (p<0,001).

Ot povomapayovTikég avoADoELS OVESEIEOV TG 1 KATOVIA®MGT ONUNTPLOKAOV
TPOIOVTOV OMKNG AAECNC E1YE TPOCTOTEVTIKY] OPACT AVOPOPIKH UE TNV TOAVOTNTO
Tapovciag kapkivov tov paoctov. Ewwdtepa, n KOTOVOA®ON TNG CLYKEKPIUEVNG
opadag tpoginwv mepiocdtepec amd 7 @opég/efdonddo cvoyetiotmke pe 65%
HkpoTEPN TOOVOTNTA TapOVGiag Kapkivov tov paotol (p<0,001) evd 1 katavailmon
1-6 gopéc/efdopdada cvoyetiotke pe 44% pkpotepn mbavomnTo TOPOLGING TNG
vocov (p=0,01). Metd and éreyxo yio mOOvVOVLG GLYXVLTIKOVG Tapdyovieg (deikTng
pélog omMUATOG, KATVIGUO, QUGIKY] OpacTNPLOTNTO, OIKOYEVELOKO 16TOPIKO KapKivoy
TOV HOGTOV KO EMMESO EUUNVOTOVGNG) N TPOSTATEVTIKT EXOPACT TNG KATAVAADONG
IMUNTPLOKOV TPOTOVTOV OMKNG dheong mapépewve avarroimtn. ITo cvuykekpipéva, n
KATAvVAA®ON TG aveTép® opddag Tpoginwv mepiocodtepes and 7 eopéc/efdopdoan
KkaBdg kot 1-6 popéc/efoopnada cuoyetiotnke pe 64% kot 42% pkpdtepn mbavoOTNTA
napovciog g voésov avrtiotorya (p<0,001 kou p=0,03 avtictoya). Otav Erafe yopa
emmAéov éleyyoc ue Paon ko to MedDietScore, 1 kKatavaimon dNUNTPLOKOV
TPOIOVTOV OAMKNG GAEoN G Yo TEPIoGOTEPES A0 7 QopEc/efdopddn cuoyeTioTnKE €K
véou pe 51% pkpotepn mibavotnta mapovsiog Kapkivov tov pootov (p=0,007). H
EVEPYETIKY QTN EMOPOOT TNG KATOVAAWDGNG ONUNTPLOKAOV TPOIOVT®V OMKNG AAEONG
TapEUEVE avaAloimn akOun kol dtav mpoypatomomOnke EAEYYOG OPYIKA Y. TNV
TPOCANYN OAKOOA KOL GTI GUVEXELD Yo TNV TPOGANYN GPOVT®V, AUXUVIKOV Kot

Kkp€atog (65% kot 55% pikpoTtepn TBAVOTHTO TOPOVGING TNG VOGOV aVTIGTOU ).

[Topdpolo amoteAéopoto pe eketva OV mopatnpnOnkav ce oAdKANPO TO delypa
KOTOYPAENKAY Kol OTOV Ol OVOAVGELS TPUYHOTOTOWONKay He PAon T Katnyopieg
ocOUATIKOV Bépovg, T0 KATVIGUN, TO EMMESO EUUNVOTOLONG OAAG Kol TN Xpnon
OPLOVDV HETEPUUNVOTOVCIOKA. E1dkoTEpa, 1 KATAVAA®GT ONUNTPLOK®OV TPOTOVI®V
OMKNG GAeong ywo. meplocotepeg amd 7 @opéc/efoopndda cvoyetiotnke pe 64%
pikpoTeEPN  MOOVOTNTO TOPOVCING  KOPKIVOL  TOU  HOGTOV  ylo. TG YUVOIKEG

evotoloykov Bapovg (dnA. 18.5 kg/m2 < BMI < 24.9 kg/m2) (p=0,033), evd
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AVOPOPIKA pE TIC KOTVIOTPLEG 1) OVOTEP® KOTOVAA®OT ovoyetiotnke pe 88%
wkpotepn mbavotnta. mopovoiag g vocov (p=0,001) apod ANednkav vroyn
mbavol ovyyvtwkoi mapdyovteg. ITlapdAinio, ovoaeopwkd pHe TG  YOVOIKES
TPOEUUNVOTOVGLOK, T KOTAVAA®GT ONUNTPLOKAOV TPOTOVTIWV OMKNG GAEONG Yo
neplocotepeg amd 7 popéc/efoopndada cvoyetiotnke pe 78% pkpdtepn mbavotnTa
napovoiog Kopkivov tov pactov (p=0,001), evd kot oTic Yyvvaikeg moOv €
YPNOLOTOINCAV OPUOVES UETEUUNVOTOVGCLIOK(, 1) AVAOTEPD GLYVOTNTA KOTAVAAWDGNG
OLGYETIOTNKE OVTIOTPOPO LE TNV TTapovsio TG vocov (46% pikpodtepn mbovotnra,

p=0,026) apol ARednKav vIdyn TOAVOL GLYYLTIKOL TAPAYOVTES.

121



Alsaktoptkr Atatptpr - Nikn Moupoutn

J Am Coll Nutr. 2015 Apr 27:1-7. [Epub ahead of print] (Mourouti et al., 2015c)

Whole grain consumption and breast cancer: a case-control study in
women

Running Title: Whole grain consumption and breast cancer

Niki Mourouti, MSc; Meropi D. Kontogianni', PhD; Christos Papavagelis®, MSc; Theodora Psaltopoulou?, PhD;
Melpo G. Kapetanstrataki', MSc; Petrini Plytzanopoulou®, MSc; Tonia Vassilakou®, PhD; Nikolaos Malamos?,
PhD; Athena Linos?, PhD; Demosthenes B. Panagiotakos!, PhD

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

2Department of Hygiene, Epidemiology and Medical Statistics, School of Medicine, University of Athens, Athens,
Greece

3Department of Nutrition and Biochemistry, National School of Public Health, Athens, Greece
“Pathology-Oncology Department, General Hospital "Elena Venizelos", Athens, Greece
Abstract

Objective: Whole grain consumption has long been associated with human health. However, its relationship with
breast cancer remains not well understood and appreciated. The aim of this work was to evaluate the association
between whole grain consumption and breast cancer, in women. Methods: A case — control study was designed.
Two-hundred-and-fifty consecutive, newly diagnosed breast cancer female patients (56+12 years) and 250, one-to-
one age-matched with the patients, controls, were enrolled. A standardized, validated questionnaire assessing
various socio-demographic, clinical, lifestyle and dietary characteristics, was applied through face-to-face
interviews. Moreover, data on regular consumption of whole grains (i.e., never/rarely, 1-6 times/week, >7
times/week) were recorded. Overall dietary habits were assessed through the level of adherence to the
Mediterranean diet using the MedDietScore (theoretical range 0-55). Results: Whole grain consumption of more
than 7 times/week was associated with a 0.49-fold (OR=0.49, 95%CI 0.29, 0.82) lower likelihood of having breast
cancer, after adjustments made. Conclusions: This study suggested that whole grain consumption more than 7
times/week was consistently associated with reduced risk of breast cancer.

Keywords: breast cancer; whole grain consumption; dietary fiber consumption

Introduction

Cancer of the breast is the most common cancer in women and the leading cause of cancer death in females,
worldwide, being fatal in under half of all cases and accounting for 23% (i.e., 1.38 million) of the total new cancer
cases and 14% (458,400) of the total cancer deaths in 2008. About half the breast cancer cases and 60% of the
deaths are estimated to occur in economically developing countries (Jemal et al., 2011).

With respect to diet and breast cancer risk, during the last decades, studies from all over the world have
evaluated the relationship between specific foods and some of their compounds as well as dietary habits with the
development of breast cancer (Michels et al., 2007, Thomson, 2012). Among them, alcohol drinking is widely
recognized as one of the behaviours most consistently associated with breast cancer risk, (WCRF/AICR, 2007a)
while the evidence for dietary fat consumption, although limited, is suggestive of an increase in breast cancer risk
among postmenopausal women consuming higher fat diets as compared with those consuming lower fat diets
(WCRF/AICR, 2007a). Furthermore, soyfood consumption seems to be inversely associated with the risk of
breast cancer among the Asian women (Zhong and Zhang, 2012). In contrast, data concerning other exposures
(both for pre and postmenopausal breast cancer) are either of too low quality, too inconsistent, or the number of
studies too few to allow conclusions to be reached (WCRF/AICR, 2007a).

Whole grains are defined as intact, ground, cracked, or flaked fruit of grains in which all components of
the kernel, i.e., the bran, germ and endosperm, are present in the same relative proportions as in the intact grain.
The germ and bran contain numerous nutrients which are removed during the refining process. Examples of whole
grains include whole wheat, dark bread, oats, brown rice, rye, barley, bulgur, buckwheat and quinoa. Health
aspects of whole grains have long been known. In the 4™ century BC Hippocrates recognized the health benefits of
whole grain bread, while in the early 1800s to mid 1900s scientists recommended whole grains to prevent
constipation. During the last 30 years, several prospective epidemiological studies have demonstrated that higher
consumption of whole grains is associated with lower Body Mass Index (BMI) and body weight gain (Giacco et
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al., 2011). Furthermore, greater whole grain consumption has been associated with a 21% lower risk of CVD
events [(Mellen et al., 2008, Ye et al., 2012), as well as a 26% lower risk of Type 2 diabetes (T2D) (Ye et al.,
2012). Finally, a high consumption of whole grains has been associated with a reduced risk of some types of
cancer, specifically colorectal cancer (Aune et al.,, 2011, Schatzkin et al., 2007), cancers of the upper
aerodigestive tract as well as other digestive tract cancers, gastric, pancreatic and hormone-related cancers
(Chatenoud et al., 1998, Jacobs et al., 1998). However, the relationship between whole grain consumption and
breast cancer remains not well understood and appreciated, since the up today data lack definitive evidence. In a
very recent analysis of a cohort of Danish postmenopausal women (Danish Diet, Cancer and Health cohort study),
consumption of whole grain products was not associated with risk of breast cancer (Egeberg et al., 2009). The
lack of sufficient data regarding the effect of whole grain consumption on breast cancer risk may be due to several
reasons; e.g., the different methods used to assess dietary intake, the quantity of whole grains consumed in each
study as well as the presence of confounding factors that were not taken into account in previous works.

Thus, the aim of this work was to evaluate the association between whole grain consumption and breast
cancer development, after various adjustments made

Materials and Methods
Study’s design and sample

This is a case-control study, with face-to-face interviews. Between November 1%, 2010 and July 31%, 2012, 250
consecutive, newly (within six months) diagnosed breast cancer female patients (defined by physical examination
and biopsy) that visited pathology-oncology clinics of five major General Hospitals in Athens, Greece (i.e.,
“Alexandra” General Hospital, “Elena Venizelos” Maternity-General Hospital, “Agioi Anargyroi” General
Oncological Hospital of Kifissia, “Saint Savvas” Cancer Hospital and “I. Metaxa” Special Cancer Hospital) were
contacted to participate in the study. Patients with diagnosis older than six months (in order to avoid changes in
their dietary habits or other behaviours), were not included. In the same period, 250 female subjects (controls)
without any clinical symptoms, signs or suspicion of any type of cancer in their medical history, were selected on a
volunteer basis. Control subjects were age-matched (3 years) with the cancer patients, population — based and
selected from the same catchment area (i.e., Athens metropolitan area, i.e., 76% or other areas) of the patients (i.e.,
controls were selected from the same city or town patients were living or working; there were no substantial
differences between living and working areas of the participants). The participation rate of the patients was 82%
and of the controls was 88%. To reduce selection bias a random selection of the controls was performed, when it
was possible (i.e., in 60% of the controls), e.g., through the employees listings of the companies that were visited
by the study’s investigators in order to enroll controls or the apartments of the building. The rest 40% of the
controls were selected on a feasibility basis, and were colleagues, friends, or relatives of the study’s field
investigators that fulfilled the aforementioned criteria.

The number of the enrolled subjects (n=500) was decided through power analysis, in order to evaluate
(two sided) odds ratio equal to 1.10 (95% CI 1.05, 1.15), achieving statistical power greater than 0.80 at 0.05
probability level (p-value).

The design of the study and the full methods followed have been already described elsewhere (Mourouti
et al., 2013).

Bioethics

The study has been approved by the Ethics Committee of “Alexandra” General Hospital (No. 4/10.3.2010), “I.
Metaxa” Special Cancer Hospital (No. 40/8.12.2011) and “Saint Savvas” Cancer Hospital (No. 448/2.3.2012) and
was carried out in accordance to the Declaration of Helsinki (1989) of the World Medical Association. Prior to the
collection of any information, participants were informed about the aims and procedures of the study and provided
their signed consent.

Dietary assessment

A validated, semi-quantitative food frequency questionnaire (FFQ) was used during the interviews to collect
dietary information from the participants (Mourouti et al., 2013). In brief, the FFQ included 86 questions
regarding the frequency of consumption of all main food groups and beverages usually consumed. In this work the
interest was focused on a specific food group, namely the consumption of whole grain foods (including whole
grain bread, whole grain cereals, oatmeal, whole wheat pasta, brown or wild rice). Whole grain definition was
based on that developed by the HEALTHGRAIN Consortium and presented in the 2010 Final HEALTHGRAIN
Conference in Lund (http://lund2010.healthgrain.org), which is similar to the prior definition of the American
Association of Cereal Chemists in 1999, but is more in line with current industrial production practices. Data on
regular consumption of whole grains (i.e., never/rarely, 1-6 times/week, >7 times/week), were recorded for the last
year prior to diagnosis. To account for overall dietary habits, adherence to the Mediterranean dietary pattern was
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assessed using the MedDietScore, an 11-item composite dietary index, with large scale scoring that ensures better
predictive accuracy (Panagiotakos et al., 2006). It contains the 11 main food components of the Mediterranean
diet: nonrefined cereals, fruits, vegetables, potatoes, legumes, olive oil, fish, red meat, poultry, full fat dairy
products and alcohol, and it’s theoretical range is between 0 and 55. Higher values of this score indicate greater
adherence to the Mediterranean diet. The validation properties of the MedDietScore have been presented
elsewhere in the literature (Panagiotakos et al., 2009a, Panagiotakos et al., 2007b, Panagiotakos et al., 2006).
The evaluation of overall dietary habits was considered essential for the present analysis, in order to account for
the potential confounding effect of adherence to a healthy dietary pattern, in the evaluation of the main research
hypothesis (i.e., the association between whole grain consumption and breast cancer).

Other measurements

Age of the participants was recorded, as well as their educational level and financial status. Weight and height
were measured using standardized procedures, and body mass index was calculated as weight in kg divided by
height in m squared. Physical activity was assessed using the International Physical Activity Questionnaire (IPAQ)
index (Craig et al., 2003) that has been validated for the Greek population (Papathanasiou et al., 2009b).
Subjects were asked to recall the number of days and hours or minutes they engaged in physical activity of
different intensities for at least ten minutes, vigorous intensity and moderate intensity, walking and time spent
sitting. According to their physical activity levels participants were classified as inactive, minimally active or
health enhancing physical activity (HEPA) active. Smoking habits (i.e. current and former smoking, total years of
smoking and number of cigarettes smoked per day) were also recorded. Family history of breast cancer,
gynaecological medical history (i.e., existence or not of menstruation, age of menarche, age of menopause and use
of hormone replacement therapy), as well as a detailed medical history regarding the common co-morbidities and
their treatment (i.e., hypertension, hypercholesterolemia, diabetes), were recorded during the interview.

Statistical analysis

Continuous variables that were normally distributed were presented as mean = SD. Normality was evaluated using
the P-P plots. Categorical variables were presented as frequencies. Associations between categorical variables
were tested by the calculation of chi-squared test. Student’s t-test for independent samples was used to evaluate
mean differences of the normally distributed variables (i.e., body mass index, MedDietScore) between cases and
controls, where in case of skewed continuous variables (i.e., IPAQ score), the tested hypothesis was evaluated
using the non-parametric U-test suggested by Mann and Whitney. Correlations between continuous variables were
evaluated using the Spearmen rho coefficients. Multiple logistic regression analysis was applied to evaluate the
association between the frequency of whole grain consumption and the likelihood of having breast cancer. The
analysis accounted for the potential confounding effect of the following characteristics: age, body mass index (in
kg/m?), smoking ever (yes/no), physical activity (in MET-minutes/week), family history of breast cancer in order
to encompass the genetic predisposition and potential lifestyle changes (yes/no), menopausal status (pre- and
postmenopausal) and MedDietScore (that evaluates adherence to a healthy dietary pattern, the Mediterranean). The
results of the logistic regression were presented as odds ratios (OR) and their 95% corresponding confidence
intervals (95%Cl). Potential non-linear relationship between whole grain consumption and the likelihood of the
disease was tested using consumption variables as “dummy” variables with the never/rarely category as the
reference group. All reported p-values were based on two-sided tests. Statistical calculations were performed with
SPSS 18 software (SPSS Inc., Chicago, IL, USA).

Results
Characteristics of patients and controls
In Table 1 the basic characteristics of patients and controls are presented. Cases and controls were of similar age
(as this was the protocol of the study), while educational and financial status were lower in cases as compared with
the controls (p<0.001). Cases were more likely to be overweight and have at least one relative with breast cancer.
There was no significant difference in smoking habits (p=0.207), as well as in menopausal status (p=0.49), while
cases reported lower physical activity status (i.e., lower IPAQ score). The level of adherence to the Mediterranean
diet was moderate in both cases (i.e., 28/55) and controls (i.e., 30/55).

As regards the main research hypothesis, a strong association between whole grain consumption and
presence of breast cancer was observed. In particular, cases were more likely to consume less frequently whole
grains as compared to controls (p<0.001).
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Table 1. Distribution of patients” and controls’ characteristics.

Breast cancer cases Controls p
N 250 250
Age (years) (meanz standard deviation) 56 + 12 56 + 12 0.99
Years of education (years) (meanz standard deviation) 11+4 12+4 <0.001
Financial status (0-10) (meanz standard deviation) 5+2 612 <0.001
Body mass index (kg/m?) (mean+ standard deviation) 28+6 26.7+5 0.007
MedDietScore (0-55) (meanz standard deviation) 278+5 299+4 <0.001
Smoking (ever), (n. %) 103 (41.2%) 117 (46.8%) 0.207
Number of relatives with breast cancer, (n. %) 0.003
No relative 177 (71.1%) 211 (84.7%)
1 relative 62 (24.9%) 32 (12.9%)
2 relatives 9 (3.6%) 5 (2.0%)
3 relatives 0 (0%) 1 (0.4%)
5 relatives 1 (0.4%) 0 (0%)
Menopausal status (n. %) 0.49
Premenopausal women 84 (33.6%) 91 (36.5%)
Postmenopausal women 166 (66.4%) 158 (63.5%)
IPAQ score (MET-minutes/week) 219 (0.00, 985.5) 876 (140.25, 1533.0) <0.001
Whole grain consumption (n. %) <0.001

Never/Rarely 114 (45.6%) 68 (27.3%)
1-6 times/week 75 (30%) 79 (31.7%)
>7 times/week 61(24.4%) 102 (41%)

The MedDietScore is a measurement of adherence to the Mediterranean diet, with theoretical range 0-55;
greater values reporting greater adherence to this pattern. The reported p-values were calculated using the t-
test, the chi-square test or the Mann-Whitney U test.

Whole grain consumption and breast cancer

Three nested multiple logistic regression models were estimated in order to evaluate the association between the
frequency of whole grain consumption and the likelihood of having breast cancer (Table 2). The use of these
models assisted in better exploring the potential effect of various confounders in the investigated relationship. The
first model included only age and frequency of whole grain consumption. It was observed that whole grain
consumption of more than 7 times/week was associated with a 0.4-fold lower likelihood of having breast cancer
(Odds Ratio=0.35, 95%CI 0.23, 0.55, p<0.001) while whole grain consumption of even 1-6 times/week was
associated with a 0.6-fold (OR=0.56, 95%CI 0.36, 0.87) (p=0.01) lower likelihood of having breast cancer. In the
second model, body mass index (in kg/m?), smoking ever (yes/no), physical activity (in MET-minutes/week),
family history of breast cancer in order to encompass the genetic predisposition (yes/no) and menopausal status
(pre- and postmenopausal) were also accounted for, because they have been strongly associated with breast cancer
incidence. Whole grain consumption of more than 7 times/week was associated with a 0.4-fold (OR=0.36, 95%ClI
0.23, 0.57) (p<0.001) lower likelihood of having breast cancer, while whole grain consumption of even 1-6
times/week was associated with a 0.6-fold (OR=0.58, 95%CI 0.36, 0.94) (p=0.03) lower likelihood. In the third
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model, the MedDietScore (that evaluates adherence to a healthy dietary pattern, the Mediterranean), was entered in
order to account for residual confounding. It was revealed that whole grain consumption of more than 7
times/week was still associated with a 0.49-fold (OR=0.49, 95%CI 0.29, 0.82) (p=0.007) lower likelihood of
having breast cancer. However, concerning whole grain consumption of 1-6 times/week, overall dietary habits
seemed to mask the beneficial association of whole grains with the disease (OR=0.68, 95%CI 0.41, 1.09) (p=0.11).
Further analyses revealed that after adjusting for alcohol intake, whole grain consumption of more than 7
times/week was still associated with reduced risk of breast cancer (OR=0.35, 95%CI 0.22, 0.57), (p<0.001);
similarly, the aforementioned inverse association existed even after adjusting for fruits, vegetables and meat
consumption (OR=0.45, 95%Cl 0.27, 0.75), (p=0.002).

Table 2. Results from multiple logistic regression models that were applied to evaluate the association of whole grain consumption with the
likelihood of having breast cancer in cases (n=250) and controls (n=250). Results are presented as odds ratios and 95%CI.

Age (per 1 year)
Whole grain consumption
Never/Rarely

1-6 times/week
> 7 times/week

Body mass index (per 1 kg/m?)

IPAQ (per 1000 MET-minutes/week)

Smoking ever (yes vs. no)

Menopausal status (pre- vs. postmenopausal)

Family history of breast cancer (yes vs. no)

MedDietScore (per 1/55 units)

Model 1

0.99 (0.98, 1.01)

1.00
0.56 (0.36, 0.87)

0.35 (0.23, 0.55)

Model 2

0.98 (0.96, 1.01)

1.00
0.58 (0.36, 0.94)
0.36 (0.23, 0.57)
1.03 (0.99, 1.08)
0.80 (0.70, 0.93)
0.83 (0.56, 1.24)
1.22 (0.68, 2.20)

1.71 (1.18, 2.49)

Model 3

0.98 (0.96, 1.01)

1.00
0.68 (0.41, 1.09)
0.49 (0.29, 0.82)
1.03 (0.99, 1.07)
0.82 (0.71, 0.95)
0.82 (0.55, 1.22)
1.19 (0.66, 2.15)
1.74 (1.20, 2.51)

0.94 (0.90, 0.99)

All odds ratios and their corresponding 95% confidence intervals were calculated by performing multiple logistic
regressions.

The association of whole grain consumption and likelihood of breast cancer, by obesity, current smoking,
menopausal status and use of hormone replacement therapy

To further evaluate the potential heterogeneity across obesity, current smoking, menopausal status and use of
hormone replacement therapy, i.e., to test for their moderating effect, a subgroup analysis was performed. It was
found that the results were similar to the ones presented in the entire sample; particularly, among normal weight
women (i.e. 18.5 kg/m? <BMI <24.9 kg/m?) whole grain consumption of more than 7 times/week was associated
with a 0.36-fold (OR=0.36, 95%CI 0.14, 0.92) (p=0.033) lower likelihood of having breast cancer, whereas among
overweight and obese women there was no significant association, after adjusting for age, BMI, IPAQ score,
smoking ever, menopausal status, family history of breast cancer and MedDietScore.

Moreover, stratified analysis by current smoking revealed that among smokers, whole grain consumption
of more than 7 times/week was associated with a 0.12-fold (OR=0.12, 95%CI 0.03, 0.41) (p=0.001) lower
likelihood of having breast cancer, while whole grain consumption of even 1-6 times/week was associated with a
0.33-fold (OR=0.33, 95%CI 0.11, 0.98) (p=0.046) lower likelihood of having breast cancer after the same
adjustments were made. Stratified analysis by menopausal status revealed similar relationships as regards whole
grain consumption for premenopausal women whereas among postmenopausal women there was no significant
association. More specifically, whole grain consumption of more than 7 times/week was associated with a 0.22-
fold (OR=0.22, 95%CI 0.09, 0.54) (p =0.001) lower likelihood of having breast cancer, after the same adjustments.
Finally, analysis by use of hormone replacement therapy (HRT) revealed that among those women who did not use
hormone replacement therapy, whole grain consumption of more than 7 times/week was associated with a 0.54-
fold (OR=0.54, 95%CI 0.31, 0.93) (p=0.026) lower likelihood of having breast cancer, after the same adjustments.

Discussion

Based on the presented findings, whole grain consumption of more than 7 times/week was consistently associated
with reduced risk of breast cancer, especially among normal weight and premenopausal women, those who were
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current smokers and did not use hormone replacement therapy. These findings contribute to the body of evidence
regarding the role of whole grains in the prevention of breast cancer. Nevertheless, further attention is needed,
since relatively few epidemiological studies on whole grains and breast cancer have been published; yet further
studies (both epidemiological and randomized clinical trials) are needed to confirm or refute the presented results
(i.e., whole grain consumption of more than 7 times/week is inversely associated with lower likelihood of having
breast cancer), considering also the importance of both estrogen receptor (ER) and progesterone receptor (PR)
status of the tumor and breast cancer histology.

Few case-control studies have evaluated the association between eating of whole grains and risk of
breast cancer. Chatenoud et al., (Chatenoud et al., 1998) in a large case-control study of 3,412 cases and 4,770
controls, found an odds ratio (OR) of 0.9 for Italian pre- and postmenopausal women eating whole grain foods
more than 3 days/week compared with those with no or rare consumption. Similarly, in a smaller case-control
study (310 cases and 353 controls) conducted between German women, consumption of whole grain products was
inversely associated with breast cancer risk (Adzersen et al., 2003). However, Nicodemus et al., (Nicodemus et
al., 2001) who assessed the relation between whole grain consumption and risk of incident postmenopausal breast
cancer in the lowa Women’s Health Study, did not report any protective role of whole grains towards development
of breast cancer. Furthermore, in the most recent study conducted between 25,278 postmenopausal women
participating in the Danish Diet, Cancer and Health cohort study, a higher consumption of whole grain products
was not associated with a lower risk of breast cancer or specific breast cancer subtypes defined by hormone
receptor status or histology (Egeberg et al., 2009).

Several potential mechanisms for the protectiveness of whole grains against breast cancer have been
discussed in the literature; firstly, whole grains are concentrated sources of dietary fiber which have the
opportunity to increase the quantity of faecal bulk and decrease their transit time. As a result, decreased transit
time allow less opportunity for faecal mutagens to interact with the intestinal epithelium. Moreover, dietary fibers
seem to bind or dilute bile acids which are thought to promote cell proliferation, thus allowing an increased
opportunity for mutations to occur (Slavin, 2004). At this point it should also be noted that dietary fiber intake
seems to be inversely related to breast cancer risk. In a recent meta-analysis of sixteen prospective studies, Aune et
al., concluded that there was an inverse association between dietary fiber intake and breast cancer risk.
Specifically, the summary RR for the highest versus the lowest intake was 0.93 (95%CI 0.89-0.98, 1>=0%) for
dietary fiber, while the summary RR per 10g/day of dietary fiber was 0.95 (95%CI 0.91-0.98, 12=0%,
Preterogeneity=0.82).(Aune et al., 2012a) Secondly, whole grains are rich in antioxidants, including trace minerals
and phenolic compounds, which have been proposed to be important in cancer prevention. Furthermore, vitamin E
found in them, is believed to be a cancer inhibitor, while several antinutrients they contain (e.g., protease
inhibitors, phytic acid, phenolics and saponins) may also act as cancer inhibitors by preventing the formation of
carcinogens and by blocking the interaction of carcinogens with cells (Slavin, 2004, Slavin, 2000). Additionally,
whole grains are significant sources of phytoestrogens which seem to be strong candidates for a role as natural
cancer-protective compounds, via their antioxidant capacity, their ability to inhibit cell proliferation and
angiogenesis and to induce cell apoptosis (Slavin, 2000). Finally, taking into account that in several
epidemiological studies higher serum insulin levels have been associated with breast cancer, and due to the fact
that whole grains have the opportunity to reduce insulin levels, an indirect way by which the reduction in cancer
risk occurs cannot be ruled out (Slavin, 2004).

The protective effect of whole grain consumption in the present work also seemed to vary according to
the individuals’ characteristics, like: obesity, smoking, menopausal status and use of hormone replacement
therapy. Obesity is a predisposing factor for breast cancer especially in postmenopausal women, as circulating
estrogens are primarily produced in fat tissue. Thus, having more fat tissue increases estrogen levels and the
likelihood of having breast cancer (WCRF/AICR, 2007a). When the analysis was stratified by obesity status, the
protective effect of whole grains intake remained only among normal weight women, probably because the
increased risk of breast cancer associated with obesity may mask the inverse association of whole grain
consumption with breast cancer development. Moreover, when the present analysis was stratified by use of
hormone replacement therapy (HRT), the protective effect of whole grain consumption was observed only for
women who did not use hormone replacement therapy. Differences in outcome may be owing to the fact that use
of HRT increases the risk of developing breast cancer (WCRF/AICR, 2007a). As a result, the above factor may
have masked the effect of whole grain consumption in women using hormone replacement therapy.

Limitations

The major limitation of this study was the recall bias, as in all cases-controls studies. However, an effort was given
to minimize this limitation by choosing newly diagnosed consecutive patients and collecting all necessary subjects
in a small period of time. Regarding the selection of the controls, the “healthy” volunteer effect may exist.
However, as mentioned in the Methods section, an effort was given to avoid selection bias by performing, when
possible, random selection of the volunteers, as well as avoiding any “specific” sampling rule in the allocation of
the participants. Furthermore, an effort was given to account for the most common confounders concerning the
association studied; nevertheless, residual confounding may always be a limitation in this work. Adjustments for
energy intake were not possible in this work due to limitations in the dietary tool used. Moreover, people who
collected the data were commonly and well trained before the beginning of the study, limiting the inter-
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investigators bias. The effect size measures used in case-control studies (i.e., the odds ratios) tend to overestimate
the actual effect of the cause on effect usually observed in prospective studies; and thus, the findings should be
interpreted with caution.

Conclusion

The present study states a hypothesis for an inverse association between whole grain consumption and the
likelihood of breast cancer. The later deserves further attention nowadays, since it could add important information
in the strategies for the prevention of breast cancer, highlighting also the need for more prospective studies to be
conducted in order to confirm the aforementioned association.
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4.2.5 0 pOA0G AAA®WYV OUAS WV TPOPIL®V GTNV TAPOVOLA KAPKIVOU TOV
HaoTOU
2V Topovoa JOOKTOPIKY SaTpiPny HEAETNONKE N GLOYETION KOl TOV VITOAOUT®V

Baoctkdv opadmv Tpoeinmy pe TNV THOVOTNTO TOPOVCING KOPKIVOL TOL HOGTOL.
Apyikd, N KaToavAA®oN PPOUT®V CLGYETIGTNKE WOYVPE LE TNV TOAVOTNTO TOPOVGIOG
g vooov. ITo cvykekpyiéva, ot pudptopec NMrav mbavd va kotavaiovovv 9-15
uepideg @povtmv/efdoudda eved ot acbeveic 5-8 pepidec/epoopado (p<0,001). Ta
OTOTEAECUOTO TNG TOALOTANG AOYUPIOMGTIKNG TOAVOPOUNOTG avESEIEOV (GTOGO
™V OmopEN UN ONUOVTIKNG CLGYETIONG METAED TNG KATOVAAMONS PPOVTMOV KOl TNG
nopovoiag Kopkivov tov pactod (p>0,05) aeod AREOMKav VoYM GuvyyLTIKOL
TOPAYOVTEG OTMG TO OLKOYEVELNKO 1GTOPIKO KAPKIVOL TOV HOGTOV, 0 deiktng nalog
OMUOTOC, 1 PLOIKN SPACTNPLOTNTA, TO KATVIGHA Kot TO €Ninedo eppmvoravong. Otav
naloto TpaypatorolOnke édeyyog kat yio to MedDietScore, 1 EMAelyn GNUOVTIKNG
OLOYETIONG HeTalDd NG KATOVOA®ONG @OPOVT®V Kol TG MOavOTNTOG TAPOLGIOG

Kapkivov Tov paotod eEakolovnoe va vrdpyet (p>0,05).

Eminpoofeta, ov pdpropec mapammpndnke mog Katovalovov Aoyovikd o€
peyoAvTEPN cLYVOTNTA O TIG 0oBevelg pe Kapkivo Tov paotov. 1o cuykekpipéva ot
VYElg NTav mo mbavd va kotavordvouy 13-20 pepideg/efoopdada eved ot acBeveic 7-
12 pepideg/efdopdda (p=0,001). Ta amoterécpoto ™G TOAAATANG AOYOPIOMUGTIKNG
TOAVOPOUNONG EMECUAVAY TNV EAAEWYN ONUOVTIKNG GLGYETIONG METAED 1TNg
KOTOVAAWDGONG AQYOVIKOV KOl TS TOPOLGING KOPKIVOL TOL HOGTOD ool ANeOnkKav
voyn mlavol cuyyLTIKOl TaPAYoVTES (01KOYEVELNKO 16TOPIKO KOPKIVOL TOL HaGTOoV,
delktng palog cmMUATOS, UOIKN OPAGTNPLOTNTO, KATVIGUO, EMITESO EUUNVOTOVGNG)
(p>0,05). Avdloyo amoteléopata OvESEIEE KOL O EAEYYXOG Y10, EMTAEOV GUYYVTIKOVG

napayovteg (MedDietScore) (p>0,05).

AvVaQopIKa LE TNV KATOVAAM®OT YOAUKTOKOMK®OV TPOIOVTIOV (YOAUKTOKOUIKA,
TANPN o€ Aimog) mapoatnpOnke woyvpn oxéon UETAED TNG GLYVOTNTOC KOTUVOAMONG
aVTOV Kol TG Topovciog Kopkivov tov pactov (P=0,02). Zvykekpyéva, eved ot
néptopeg katavdiwvoyv 11-15 pepideg yoraktokopkmv avd efdopnddo, ot acbeveig
wapatnpnnke To¢ katavaiovoay 10 1 kot Ayotepeg Hepideg YOAUKTOKOMK®Y OvVA
gfoopdoa. Ot HOVOTaPAYOVTIKEG OVOADGELS OVEDEIEOV TNV TPOGTATEVTIKY EMIOPAON
™G KATOVAA®ONG YOAOKTOKOMK®V OTINV Topovsio Kopkivov tov poactov. ITwo

OLYKEKPIUEVA, 1M KataviAwon TovAdyotov 11 pepidov yYOAOUKTOKOWKOV ova

130



Alsaktoptkr Atatptpr - Nikn Moupoutn

efoopdda ocvoyetiotnre pe 49% pkpdtepn mbavotnTa TApovsiog kapkivov TOL
naotov (p=002). Metd and éheyyo yo mOAVOLS GLYXLTIKOVG TOPAYOVTIES (deikTNG
Halog oMUATOG, KATVIGUO, PLGIKY OpacTnploTnTo, OIKOYEVEIONKO 1GTOPIKO KAPKIvVOy
TOV HOGTOV KOl EMMEDO EUUNVOTOVGNG) N TPOCTUTEVTIKT EXOPACT TNG KATAVAADGNG
YOAOKTOKOUIKAOV OmEVOVTL OTN VOoO TopEueve  avoAiloiotn. Ewdwotepa, n
katovaioon 11-15 pepidwv yoraktokopikov avd efdouddo cvoyetiommke pe 53%
HkpOTEPN TOOVOTNTA TOPOLGing Kapkivov tov pootov (P=0,001) evd 1 katavaimon
16-20 pepidwv yoloktokopik®v ava eldopddo cvoyetiotnke pe 49% pkpotepn
mbavotnto mopovsiog ¢ vocov (p=0,02). H mpootatevtiky emidpoocn g
KATOVAA®ONG YOAOKTOKOUIK®V E0k0oA00ONGE Vo gival epeoving akoun Kot PETd amd
éleyyo yuw to MedDietScore. ITwo ocvykekpuéva, 1 katavdioon 11-15 pepidmv
kaOdg kot 16-20 pepidwv avd efdopddn cvoyetiotnke pe 55% wot 57% pikpotepn
mbavotro mapovsiog kapkivov Tov poactov avtictorye (P=0,001 xor p=0,004

avticToya).

Agv mopatnpnOnKay oNUOVTIKEG GUGYETICELS OVAPOPIKE LLE TNV KATOVAA®GN
oonpiov (p=0,28) kar yapov (p=0,33) kot v TOPOLGio KOPKIVOL TOL UAGTOV.
Emumpdobeta, 1 KatavdAmon eAoatoAddov 6To poyelpeUa O GUOYETIOCTNKE ONUOVTIKA
pe m voéco, yeyovog mov Ba umopovce va amodobel 610 4Tl 6TV TAELOYNQio TOVGS
1660 01 pPdpTVpEg OGO Kot 01 AGOEVEIG TPOTILOVGAV TV KATAVAA®GT EAAOAAOOV GTO

nayeipepa oxedov kadnuepwva (96,8% kat 96,4% avtiotorya, p=0,83).

OlokAnpodvovtag, o610 TAMIGI0 NG TOPOLGOS OWAKTOPIKNG  daTpiPng
perenOnke kot n ocvoyétion HETaED TG KATAVAAMONG GOYOG KOl TV TPOIOVTOV
OLTNG KOl TNG Topovsiag kapkivov tov pactov. Ilapatmpndnke mwg ot vyieig
YOVaiKeG NTOV TEPIGGOTEPO THAVO VO KATOVOADVOLY GOYLL O GLYVE 6€ GUYKPLoN
ue 1 aobeveic (32,8% vs. 19,8%, p=0,001). Edwodtepo, 10 28,8% TV LYy1OV
ovykptikad pe 1o 18,2% tov aclevav dMNAmoe TG KATOVOA®VE GOYLL KOl TPOIOVTQ
avt¢ TovAdytotov 1 gopd to punqva (p=0,04). Avagopikd pe T0 TPOPIA TOV YOVOIKOV
TOV KOTOVAA®VAY cdylo Kot TpoidvTo autrg (toco acbevelg 660 kat vyelg), a&ilel va
EMONUAVOVIE TOC TPOKEITOL Yo Yyuvaikeg pkpotepng nikiog (p<0,001), pne
vynAdtepo eminedo ekmaidevong (P<0,001), younidtepo deiktn palog coOUHOTOG
(BMI) (p=0,04) ot omoiec Ppiokovtav kvpiog ommv euunvomovon (p<0,001). Ot
LLOVOTLOPOYOVTIKEG  OVOADCELS  OVESEEAY TNV MPOCTOATEVTIKY  EMIOPOCN  TNG

KATAVAA®GONG GOY0G KOt TOV TPOIOVIMV VTG OTEVOVTL GTNV TOPOVGia KOPKIVOL TOV
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pootov (51% pkpdtepn mbavotnta mopovoiog g vocov, p=0,001). Metd omod
ELeYY0 Yoo TOOVOVG GLYYVLTIKOVG TOPAYOVTEG (OIKOYEVELOKO 1GTOPIKO KOPKIVOL TOV
pootov, delktng Halog oOUATOS, (QUOIKN dpacTNPOTNTA KOl KATVICUO) N
TPOCTOTEVTIKY] EMOPACT, NG KOTOVAAMONG GOYG KOl TOV TPOIOVIOV OVTNG
eEaxorlovOnoe va givar epeavig (55% pikpotepn mbavotyTo TOpovsiog g vOcov,
p<0,001). Otav ®oT1060 MPUYUATOTOMONKE EAEYXOG AVOPOPIKA pe TNV MAKia
euUMVOPYNG, TNV MAIKio  epunvomovong  OAAGL Kol T XPNOT  OPLOVOV
UETEUUNVOTOVGLOK(, 1 TPOCTUTEVTIKY EMOPACN TNG KATAVAAW®GONG GOYING KOl TOV
TPOIOVI®OV VTG TOL TOPATNPNONKE OTIC TPONYOVUEVEC OAVUAVCELS (POAVNKE VO,
yévetar (p=0,11). To amotéieopo avtd Bo pmopovoe vo amodobei otn pokpoypoVia
ékBeomn TOV YOVOIK®OV OTEVOVTL GTO. O1GTPOYOVO TOL OPYOVIGHOV TOVS, YEYOVOS TO
omoio mbavoTota VTOSKIALEL TV IKAVOTNTO TV QUTOOIGTPOYOVAOV TTOV TTEPLEYOVTOL
o ooy va oviayovifovtor v Emidpacn TOV OVOTEP® OPUOVOV Kol Vo
ocuupdriovy €tol otn pelwon Tov Kwobvov gpedviong g vocov. Téhog, dtav
npaypotoromnke emmAéov Eleyyog kot ywo. to MedDietScore (to omoio a&ioloyel
MV TPOoKOAANOTN oT0 mPdTLIO TG MEGOYEINKNG STPOPNC) 1| TPOCTOTEVTIKY|
eMOPAOT NG KOTAVAAWDGNG GOY0G KOl TOV TPOIOVTOV QTG OV TOPATPNONKE OTIC
nponyodueveg avarvoelg e&okorovdnoe va vrookidletar (p=0,20). To amotélecpo
avto o propovoe va. amodofel 6To OTL TOL TPOPILA Kot TOL OPENTIKG GVGTATIKA QLTOV
O0EV  KOTOVOADVOVTOL HEUOVOUEVO OAAG OLVOLOCTIKG, Kol €Tl Telvouv  va

aAANAeTOPOVV peTa&h TOLC.
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5. Xv{ntnon

5.1 BUoIKOTEPA EVPNUATA KAL TEPLOPLOUOL

YKOTOG TG TapovGOS daTpIPng NTav va peretnBel 1 oyéomn g SaTpPoENS, LEGM TNG
OTOTIUNONG OTPOPIKMOV TPOTOT®V HE TNV TOHAVOTNTO TOPOLGING KAPKIVOL TOL
HaoToV. YYIEWVA S0TPOQIKA TPOTLTOL OV YapoakTnpiloviol amd TV KaTovaloon
QPOVTOV, AUYOVIKAV, dNUNTPLUKOV TPOTOVI®V OAMKNG GAEONG, EAAOAAOOV OAAG Kot
YoPpLov 0AAG KOl DYIEWVES SUTPOPIKES cLVNOELES OGN HETPLOL KATAVAAWDGT) OAKOOA
KOl 1 KOTOVAA®GT ONUNTPLOKAOV TPOTOVI®MV OAKNG GAECNC TPOGTUTEVOLY OO TNV
TOPOLGi0. KAPKIVOL TOL HAGTOV, VA OvOVLYIEWVES €MAOYEG OMMG 1 KATOVAA®GON
eneepyacuévov KpEaTog @aivetor vo aokovuv emPapuviikyy opdon. ‘Eva amd ta
OMUOVTIKOTEPO EVPNUATA TNG TTaPoVoag StatpPng NTav N avadelEn Tov Mecoyelakoh
TPOTUTOL SLUTPOPNS MG HEGOV TPMOTOYEVOLG TPOANYNG TOVL KOPKIVOL TOL WHOGTOV,
KaOdg mpokertar yoo o and T Alyeg epyaciec ommv EAAGda mov avédeiEe tnv
EVEPYETIKN OPAOCT TOL TPOTLIOL CVTOV OMEVOVTL GTNV TOPOVCIN KAPKIVOL TOL
paotov. Ilap’ 6lovg tovg mhavovg TEPLOPIoUOVE, AOYM TG OVASPOUIKNG VOGS TG
LEAETNG, TO AMOTEAEGLLOTA NTOV GTAOUIGHEVA Y10 TOKIAOVG GLYYVTIKOVS TOPAYOVTEC,
OVAOEIKVVOOVTOG €VOL CUOVTIKO, U QOPUOKOAOYIKO Uivupe Yoo T dnpoclo vyeia,

OGOV aPOPA TNV TPWOTOYEVN TPOANYN TOV KAPKIVOL TOL HOGTOV.

5.2 ALATPO@PIKA TIPOTUTIA KL TIAPOVGLX KXPKIVOL TOV LAGTOU

5.2.1 To Mecoy£LakO TTPOTUTO SLATPOPNG KAl TAPOVCIX KAPKIVOL TOV
HaoTOU
Ta aroteAéopata g mapovoag OaTpiPrig vrootnPilovy TNV ELEPYETIKY dpAoT TOL

Mecoyelakoh SaTpoPikoy TPOTHTOV OVAPOPIKA HE TOV KOPKIVO TOV HOGTOV,
Wwitepa Yo TG yuvaikes LUGIOAOYIKOV Bapovg, 6ceg Ppiokoviatl oe guunvomavon,
TIG YOVOIKEG TTOV €10V Y10 TPATN QOPE EUunvo pvomn cg nhikio peyoivtepn tov 12
eTMV, glvol un evepyéc N Kot eAdyloTo evepyés, 0ev Kamvilouy Kol KOTOWKOOV GTNV
emopyio. MdAota, Ta TpOPLLO ekelva mov aiveTal vo. GUUPBAALOVY TEPICGOTEPO OE
QLTY| TNV TPOGTATELTIKN Opdom etvart Ta pun enegepyacpuéva, SNUNTPLOKE, TO A0YOVIKA,
TO, PPOVTO KOOMDC Kot 1 HETPLOL KATOVOAMOT OAKOOA, EVM TO KOKKIVO KPEAG KoL TO
TPoiovTO TOV Pavépmoay avtifetn dpdon. H mapovoa datpifr] amoterel pio and tig

Myec peléteg, Kol {0m0C T HOVOOIKNY OTN YOPO LG, TOL £Yovv eEETAGEL TN oYEom
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HETOED TNG TPOOKOAANONG 0T MECOoYElokn d10TpoPn Kol TNG TOPOVGiog Kapkivov

TOL HOGTOV.

H mpootatevtikny emidpacn ¢ viobétmong g Mecoyelokng dTpoepns
amEVAVTL GTOV KOPKIvo Tov paotod €xel emonuoviel v televtaio Setia amd
oplopéveg akOun peAéteg mapatnpnong. Edikotepa, ot epeuvnTéc T avadpoprIKNG
uerétne EpIGEICAM mov 81e&ny0n o Iomovikd nAnBvoud, avaiboviag ta dedouévo
and 1017 acBeveic pe kapkivo tov poaotod kot 1017 vyieig yovaikeg eE0HOIOUEVES G
TPOG TNV MAKia, ovédelEav mmg 1 TPOSKOAANGN o1 MEecoyeluKkY dlTpoPY|
ovoyetiotnke pe 44% pkpdtepn mOHAVOTNTA TAPOLGIOG THG VOGOL, LE TV EVEPYETIKN
vt enidopacn va givor oyvpotepn ot acBeveic pe TPTAL apyvNTIKOVG OYKOLG
(triple-negative tumors) (Castello et al., 2014). Emnpdobeta, oe pio avdivon g
npoontikng uerétmc EPIC (European Prospective Investigation into Cancer and
Nutrition), n mpookdAANoT 610 MeEGoyelakd TPOTLO JATPOPNG, EEAPOVTIOG TNV
KATOVAAWGT OAKOOA, CUGYETIOTNKE pE UEIWUEVO KIVOLVO gredviong kopkivov Tov
LOGTOV GTIC YUVOUKES LETEUUNVOTOVGLOKE, LLE TN GYECT VO TapaTnpeital 16LPOTEPT
o€ yuvaikeg pe apvnrikovg vrodoyeic oppovav (Buckland et al., 2013). Avtictorya
NTOV KO TO. OTOTEAEGUOTA TTOV TTPOEKLYAV OO TO EAANVIKO «TUNHO TNG UEAETNG
EPIC. ITwo cvykekpipéva, ol €pevvnTéG TOPATPNCOV Uil OPLOKY| TPOGTATEVTIKY
emidpaon g vwobétong g Mecoyelokng dTpoPng amévavtt 6Tov  Kivouvo
EUOAVIONG KOPKIVOL TOL HOGTOV, WOOATEPO Y10 TIS YUVOUKEG WETEUUNVOTOVGLOKA
(hazard ratio=0,78 vy kdbe 2 povadeg avénong tov okop, 95% AE 0,62-0,98)
(Trichopoulou et al., 2010). Axoun, oe pio mpoomtikn peAétn mov de&nydn ot
FoAlio peta&d 65,374 HETEUUNVOTMOVGLOKAOV YOVOIK®V, Topatnpiinke mwg 1
vwoBéton evOg  «vylevov/MecoyelakoD»  daTpoEKoy TPOTHTOV  (UTOTEAOVEVO
Kuplmg amd Aoyovikd, povta, Yapt, EAadA0d0 kol NAEAa0) cvoyetiotnke pe 15%
HUIKPOTEPO KIVOLVO EUPAVIONG KOPKIVOL TOL HOGTOD, 1O10MTEPA GTIC TEPUTTAOGELS TOV
ot1c acbeveig emkpatodoe o pawvotvrmog ER+/PR- (Cottet et al., 2009). EmnAéov, oe
pio ovadpopKn HEAETN 1) OOl TPOLYHOTOTTOWONKE OVAUESH G AGLATIGGES Ol OTOTEG
®WGTOCO KOTOWKOVGOV TNV AUEPIKY], Ol EPEVVNTEG EMECTILOVAV TMG 1 TPOGKOAAN O
ot Mecoyswokn datpogr| cvoyetiotnke pe 35% pkpdtepn mbavotnta napovciog
™m¢ vosov (Wu et al., 2009). [Mopopoing, étav n Murtaugh kot ot cuvepydteg g
HeAETNGOV TN GYEOT SPOPMOV SUTPOPIKADOV TPOTOHTTOV LE TNV TOAVITNTA TOPOVGiaG

Kapkivov tov pootov avdpeca oe lomavopmves kot un lomovopmveg Agvkég
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YOVOIKEG, TOPATNPNOAV TMOG 1) TPOSKOAANGT 6T0 MEGOYELOKO SATPOPIKO TPATLTTO
ocvoyetiotke pe 24% pikpotepn mbavotnto mapovsiog g vOooL Yo OAES TIC
yovaikeg kot pe 42% pkpdtepn mbavotnta e101KA Yo Tig lomavopmveg yovaikeg mov

Bpickovtav oe guunvomavon (Murtaugh et al., 2008).

H evepyetikn emidpaon g mpookOAAnong ot Mecoyswokn S1atpoen|
OVOQOPIKA LE TOV KOPKiIVo TOL Hootob 0o umopovoe apyikd vo, autioAoyeiton omd
BloAoykohg UNYOVIGLOVG GYETIKOVG IE TO 0EEIOMTIKO GTPEC KOL TN YPOVIL. PAEYUOVY).
H avto&edotik) kavotnta tov Mesoyelokol dlotpo@ikov tpothmov Bo pmopovoe
va amododel 6TV KOTaVAA®OT EPOVTOV Kol AOYOVIKAOV, TO, OToio OmOTEAOVY PaciKd
OLGTOATIKA TOV AVOTEP® TPOTLIOV, KOt T omoio eivar TAovGl g AVTIOEEWMTIKA
oLoTATIKE OMG Kapotevoewn, Prrapivn C, Prrapivn E, ceAnvio, dwtnrikég iveg,
dvBeoABe1dvec, YAVKOGIVOAATEG, TOAVQOIVOAES, OVOOCTOAEIS TPMTEACOV, (QUTIKEG
oteporeg Kot Avkomévio (Grosso et al.,, 2013). IMapdAinio, 0 S10TPOPIKO AVTO
npoTVTo €xel mapoatnpnOel mwg €xel MV KavoTNTA Vo BEATIOVEL TN QAEYHOVT,
pewwvovtag to eminedo g C-avtidpdoag mpoTeivig, NG viepAevkivng-6, g
OLLOKVOTEIVIC KO TOV V@d0YOVOL KOOMG Kot GAL®V JEIKTOV 01 omoiol oyetilovtal e
™ eAeypovn kat tnv evéobniwaxn Asrtovpyio (Verberne et al., 2010). H xotoavéiwon
TPOIOVTOV OMKNG dAeons amotelel emmAéov éva Pacikd cvotatikd TG Mecoyslokng
JTPOPNG KOl £YEL CLGYETIOTEL e HELOWUEVO KIVOLVO EUPAVIOTG O10POPOV LOPPDV
Kapkivov, copmeptlopfavoprévou kat tov kapkivov tov poctov. H evepyetikn| dpdon
G KATOVAA®ONG TPOIOVI®OV OMKNG dAeong Ba pmopovoe vo amodofel oty vynAn
TEPLEKTIKOTNTA TOVG G SLONTNTIKES (Ve O1 0moieg PaiveTal TMG £YOVV TNV KOVOTNTA
VO EVIGYVOVV TOV KOPECHO, TO 1EMOES TOL YAGTPEVIEPIKOV GAAL KOL TNV TOPAY®OYN
Mmapov oféwv Bpayeiog ardoov, Beltidvovtag e owtd tov Tpdémo ™ {OU®oT TV
dpdpov petaforrtov (Grosso et al., 2013). Idwitepo evdiapépov €xel emimAéov
d00el Ko otV KoTOVAA®OT EANOAGOOV, KOOMDC TANODPA HEAETOV €YEL CLGYETIOEL
TV KOTOVOAMOY, TOL HE KPATEPT EmmTmon kol  yopnAdtepovs  puhuoveg
OvnNooTTOC OO OPIGUEVEG HOPPEG KOPKIVOV, GULUTEPIAAUPOVOLEVOL KOl TOL
KOpKivov TOV HOGTOD. ZOUQOVO LE TIG VIAPYOVOESG LEAETEC, TO EANIOANO0 UTOPEL VO
EMNPEBOEL TN O1001KAGTIo TNG KOPKIVOYEVESNC KAOMS Kol TO 0VOGOTOINTIKO GUGTNAL,
T0 0EEOMTIKO GTPEG, VO TPOKAAEGEL OAAAYEG GTO OPLOVIKO TPOPIA TOV YOVAIK®DV, VO
TPOTOTOMCEL TN OOUN OAAQ KOl TN AEITOLPYiD TOV KLTTOPIKOV UEUPPAvVAV,

pvOuilovtag TaPAAANAQ TO LOVOTATIO. KUTTOPIKNG CNUATOOOTNONG KOl TN YOVIOOKY|
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éxppaon. H mbav mpootatevtikn tov €midpact amévovtl o1 vOGOo Wmopel va
amodobel otnv 1dwitepn ovotaon Tov oe Aumapd o&fa, kabmg eivor VYNNG
TEPLEKTIKOTNTOG O €AATKO 08D, mephapPdvel €mapKr TOCOTNTO TOAVOKOPEGTMV
Mrapdv o&éwv (PUFAS), oyetikd yopmiod A0yo ®-3/m-6 TOALOKOPEST®V ATOPDV
oémv aAld Kol O1pOpPeS PLOdPUCTIKEG EVAOCEL OTMG CKOVOAEVIO KOL (POLVOALKA
avtio&edotikd (Escrich et al.,, 2011a). OloxAnpdvovtoac, N UHETPIOL KATOVAA®OT
AAKOOA (Kot 01 1 KOTOVAA®OT Kpaolov) amotelel éva emiong Pacikd YopaKTNpLoTIKO
0V Méecoyelakol dTpoPtkod Tpotitov. To Kpaoci, Kot 1dtaitepa 10 KOKKIVO KPaoi,
elval mAoOo10 6€ QULTOYNUIKG ME €va PEYAAO €0POC OO ELEPYETIKEG 1O10TNTEG
amévavil otV vyela. Xty mAsoymeio TOVG, Ol EVEPYETIKES EMOPUCELS TNG
KOTOVOA®ONG  KOKKIVOL  KPOGLOU  OQEIAOVIOL OTNV  TEPLEKTIKOTNTO TOL GE
pecPepatporn, po eutooie&ivn n omoia mOAvVOTATA AEITOVPYEL OG AVTIOEEIOMTIKOG
OAAG Kot YNUEOTPOGTEVTIKOG TAPAYOVTOG XEPT GTNV IKOVOTNTA TG VO AVAGTEAAEL TN
dadikacio updviong kot Tpooddov piag kakonetog (Grosso et al., 2013). Avagopikd
LE TOV KOPKIVO TOL HOGTOV GTOCO, Kol AQUPBAVOVTAG LIOYN TS M KATAVAA®GN
aAKoOA omoteAel évov EekabBapa emPapuviikd mapdyovio OT®G TPOAVAPEPONKE,
YIVETOL AVTIANTTTO TG 1 EVEPYETIKN EMOPOOT TNG TPOSKOAANGNS 0T MEGoyelak
dTpoPn amévavtt otn vocso, 00cKkola B pmopovoe vo amodobel oty KATAVIAMGOT)

OAKOOA.

SOUTEPOAGLATIKA, TO TOPATAVED EVPNUATO EVICYLOVY OKOUN TEPICCOTEPO TNV
Nnon vrdpyovca Piprloypagio, avadewkvioviag emmA&ov €va U QOPUOKOAOYIKO
ppvopa 6oV aeopd TNV TPOANYT TOL KapKivoy ToL pactov. Qotdc0o, gival EKdNAn M
avaykn oeaymyng mEPIGGOTEPOV UEAETOV TPoKEWEVOL va  emPePforwbBodv
nePLocOTEPO N Oyt Ta v Ady® amotedéopota. Emmpocheto, av kKot n epapyikn
aVOAVOT ETECT|UAVE TIG OUAOES EKEIVEC TPOPIN®Y TG MEGOYEIOKNG S1ATPOPNG OTIG
omoieg kado Ba NTav va 000el Eppaocm, o Ba tpénetl va mapafAémovpe To YEYOVOS TMGC
10 TAPOOOCLOKO aVTd TPATLTO KaAd Oa Mty va Aappdvetar vidyn wg Eva chHvoro

TPOKELEVOD VOl EMLTVYYOAVETOL TO LEYIGTO KEPOOG amd TNV LIOBETNON TOL.

5.2.2 EK-T0V-V0TEP®V SLATPOPIKAE TIPOTUTIA KAL TXPOVGLX KXpKivoy TOV
NooTOU
Ta gvpnpato e mapodoos daTpPng avédelEav OTL VYIEWVA SUTPOPIKA TPOTLTO TO

omoia yopaktpiloviatl omd TV KATOVIA®GN SNUNTPLOKOV TPOIGVTOV 0OAIKNG dAEoNG,

QPOLTOV, AYOVIKOV KAB®G Kot TNV KatavaAmon eAooAdoov aAld Kot Wyoplol eiyov
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TPOGTATEVTIKY EMIOPACT OCOV 0QOpPE TNV Tapovsic Kopkivov TOL  HOGTOV.
[MapdAinio, To avOTEP® SATPOPIKE TPOTLTTAL GLOYETIOTNKAY OETIKA pE £Vl EK-TMOV-
TPOTEPOV KAPOPIGUEVO STPOPIKO TPOTLTO, OVTO TNG MEeCOoYElKNG STPOPNG,
AVAOEIKVDOVTOG TG 1) EK-TOV-VOTEPOV ATOTIUNOT SUTPOPIKDOV TPOTHT®V PpiokeTan
0E GLUPMOVIOL UE TNV EK-TOV-TPOTEP®V omoTipnon (dnA. v mpookOAnon ot éva

TpokaBopIGUEVO TPOTLTO).

Tic tedevtaieg dekoeTieg N AMOTIUNOT TOV OATPOPIKOV TPOTOTWOV OMOTEAEL
YO TOVG EPEVVNTEG L0 ETUTAEOV YPNOLUN TPOGEYYIOT] AVOPOPIKA LE TNV avalntnon
ovoyeticemv puetald g S1aTPoENS Kot TOL KIVOUVOL EUOAVIONS XPOVIOV VOST|LAT®V
(Hu, 2002). H avéivon S101po@ik®V TPOTOHT®V TOPEXEL Mol EVPVTEPN EIKOVO TMV
TPOPIL®V KOl TOV OPENTIKAOV GLGTOUTIKOV TOV KOTAVAADVOVTOL OO TO GTOUO EYOVTOG
TOPAAAN A OPKETO TAEOVEKTILOTO GE OVTIOEON LE TIG EK-TOV-TPOTEP®V TEXVIKES, Ol
omoieg EVEYOLV TPOPALOTO KO TEPLOPIGLOVG OVOPOPIKA LE TO OYEOIOGUO KOl TNV
epappoyn tovc. Emnl mopadeiypoty, ot emroyég tov kdbe atdpov mepiapfavoovv
TOwKIAo TPOPIp@V ALY Kot SOTPOPIKAOV cuvNBEIdV o1 omoieg eivar ToAD mhavo va
dpovV €lTe GLUVEPYIOTIKA €lTE SLOOPACTIKA OvVAPOPIKE LE TOV KivOuvo gpedviong piog
vooov. EmmpocOeta, Aappdvovtag vmdéym moG Ol JTPOPIKEG  UETUPANTEG
ocvoyetilovral petalld Toug oe LYNAO enimedo, N Tpoomabela pag va aEloAoY GOV LE
10 Pobud otov omoio KABe TPOEO M OpenTikd cvoTATIKO €)Xl GLUPAAAEL GTN
Stpopemon tov anoteAéonatoc kabiotator tpofAnuotikny. H avdivon owotdéco tov
STPOPIKMOV TPOTOHTTWV £YEL TNV IKOVOTNTO VO EVTOTILEL TOGO TIG OUOIOTNTEG HETOED
TOV  OlPOP®V  TPOGIL®V Kol OPENTIKAOV CLOTATIKOV OGO KOl TIG OKPOIES
CUUTEPUPOPEG GTNV KATAVAAWDGT] QLTAV, ETAVOVTAG LE TOV TPOTO AVTO TOL AVOTEP®
npoPAnuata. Axoun, 6mwg GAAwote vrootnpiletor amd TOAAOVS €pgLVNTEG, TO
STPOPIKA TTPOTLTTAL TOL TPOKVITOVV LE TN YPNON TOALUETAPANTOV GTOTIGTIKOV
puefodwv, amotedovv pio eEapetikny péEBodo daTpoPKNg 0EOAOYNONG, EXOVTOG
TOPAAANAL KOADTEPT) TPOPAETTIKT IKOVOTNTO OTEVOVTL GE Pl VOGO GUYKPITIKA LLE TOL

uepovopéva tpogua 1 Opertikd cvotatikd (Newby and Tucker, 2004).

Apketol axoun epevvntéc €yovv afloAoyNoel Tn OYECT  OTPOPIKMV
TPOTOHT®V HE TOV KOPKIVO TOL HOGTOD, YPTCLOTOUDVINS OVIIGTOUES TEXVIKES Kol
avadeikvooviog  mopouoto  «vyewva»  (healthy/prudent) mpdétvmo 1o omoia
yopoktnpifovior Kupimg amd TV KATOVIA®GN @POVTMOV, ANYOVIKOV, TOLAEPIKOV,

YOPLov, YOAOKTOKOUIK®V HE YOUNAG AMmapd Kot OnuUNTploKdv TPoidvTov OAIKNG
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dAeong (Brennan et al., 2010). I'o tapdderypa, o€ pio TpOGEOTN OVASPOLIKT UEAETN
n omoia 01e&nNyOn omv Iomavia petald 1017 acbevov pe kapkivo Tov HOGTOD Kot
1017 paptopov eEopolopévoy oG Tpog TV NAkio, Ol EPELVNTEG UE TN YPNON NG
avdAvong oe KHpleg GUVICTMOGES 0dMNYNONKaY 6€ 3 STPOPIKd TPOTLTA: TO «AVTIKOD
tomov» (Western), to vyiewvd (Prudent) xai to Mecoyeiakd S10tpo@ikd mpOTLIO
(Mediterranean). E& avtov, 10 Mecoyelokd Sl0TPOPIKO TPOTLO TO OMOI0
YOPOKTNPIGTNKE amd TNV KATAVAAWGT @POLT®V, ANXOVIK®V, OGTPIwV, Woplov,
Bpaoctg matdtog Kol €AOOAASOL GUGYETIOTNKE OVTIOTPOPO HE TNV TOPOLGIN
KOPKiVOL TOL HOGTOV, EVA TO VYIEWVO SOTPOPIKO TPOTLTTO (PPOVTA, AUYOVIK,
ONUNTPLOKA TPOIOVTO OAKTG GAECTG, YVLLOT KOl YOAOKTOKOUKE e yopumAd AMmapd) o
eavnke va ovoyetiCetat pe ) voco (Castello et al., 2014). Avtictoyo, og pio akoun
avadpopikn HeAETn M omoia deENyOn omv Apyevtivi), ot gpguvntég otnpliopevol
OTNV avAALOT G KOPLEG GLUVICTMGES oOMYNONKay otV aviyvevon 4 S1aTPOEIK®V
TPoTOTT®V. To «mopadocloKd» TPATLTO TOL YOPAKTINPIGTNKE A0 TNV KATOVOAMOT|
KPEOTOG LE LYNAN TEPIEKTIKOTNTO GE AMTAPA, OPTOCKEVAGLOTO, EANLO TPOEPYOUEVOL
amd Aoyavikd Kot porylovéCe, To «oypoTikd» mPOTUTO OV YOPOKINPIGTNKE amd TNV
KatavdAwon emeepyacuévovr  KpPENTOG, KOl TO  «OULAOVYO» TPOTLTO  TOL
YOPOKTNPIGTNKE QO TNV KOTAVAAMOT| ENEEEPYACUEVOV ONUNTPLOKAOV GUCYETICTNKOV
Betikd pe v mapovcia g vooov. Avtifeta, T0 «vylEVO» dMATPOPIKO TPHTLTO TOL
YOPOKTNPIGTNKE A0 TNV KOTAVOAMGCT QPOLT®V Kot AoYavViIKOV cvoyetiomnke e 44%
wkpdtepn mhavotTo mapovsiog g voocov (Tumas et al., 2014). Emmpocbeta, 1
Buck kot ot cvvepydrteg g (Buck et al., 2011) avoidovtog o dedopéva €vog
gpotnuatoroyiov 176 gpmtioenv yia 2,884 acbeveic pe kapkivo tov pactol Kot
5,509 vyieig yovaikeg, KatéAnEav o€ €va LYIEWVO TPATLTO OV YOPAKTNPICTNKE OTd
TNV KOTOVOAMGY] AOXOVIK®OV 0ALY Kot EA0I®MV TPOEPYOUEVO OO AOYOVIKE, TO OTO{o
®6TOG0 OE GLGYETIOTNKE ONUOVTIKG LE TN VOGO. g pio aKOUN VAOPOUIKT HEAETT
mov JeENYON petad yovakodv oty Kiva, ot epeuvntég ypnoyonoincav &va £yKupo
EXKT mpokepévou vo a&loAoynoouvv m daTpo@ikn TpdsAnyn o 438 yuvaikeg pe
TPOTN SIyveon Kapkivov Tov poctol kot 438 pdptupeg, kot otnpildpevor otnv
avdAvon g KOpleg cuVISTAOGEG avEdEIEay 2 datpopikd mpdtuma. To mpdto €& avtmv
nepteAapupove Aayovikd, epovto, coylo, YOAN, TOVAEPIKE Kol YAPL EVAO TO OEVTEPO
enefepyacuéva INUNTPLOKE, KpEog Ko TikAes. Aol &haPe yopa EAeyyog v
mOAvVOUG GLYYVLTIKOVG TTOPAYOVTES 1 VIOBETNON TOV TPATOL SUTPOPLIKOV TPOTVTOL

ovoyetiotnke pe 74% pkpotepn mbovotnTa Tapovsiog Kapkivov tov pootov (Zhang
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et al., 2011). Iopouoing, oe pio perétn aoBevov paptdipmyv Tov ELafe yOpo HeETOED
yovorkadv oty larovia, n avdivon ce KOPLEG GLVIGTMOGES TPOTIUNONKE TPOKEUEVOL
va avadeyBovv dwtpoeikd tpoTuma péca omd 31 dutpogikég petafintéc. Ev téket,
amd To Téooepa POciKd SOTPOEIKE TPOTLTO. TOV TPOEKLYOV, TO &va €5 aVTMV
amoTIUNONKE ®G VYIEWO KOODS YOPaKTNPIOTNKE A TNV KATOAVAAW®GCT AOYOVIKOV,
QPOLT®V, GOYWG, WYAPOL Kol YOAOKTOG OAAG KOl omd HEIOUEVI] KOTOVOAMON
TPOPIL®V PE DYNAN TEPIEKTIKOTNTA AMmap®dv o&€wv Kot odation. Metd and €leyyo
Y. TOOVOVG GLYYLTIKOVG TOPAYOVTES KATUYPAPNKE OVTIGTPOPY] GUGYETION UETAED
TOV €V AOY® O10TPOPIKOV TPOTHTTOV Kol TS MOAVOTNTOS TOPOVGING KOPKIvOy TOv
nootov (Hirose et al., 2007). v mpoomtikr puehétn California Teachers Study
avaAvnkav dedopéva and 91,779 yuvaikeg Ko Tposkvyav S SOTPOPIKE TPOTLTQ
péocw g avdivong oe KOpleg cuvioT®oeS. To TPMTO € AVTAOV TOL OVOUAGTNKE
“plant-based” yapaxtnpiotnke amd TV KATAVOIA®GT QPOVTOV KOl ACXOVIKOV Ko
ovoyetiomke pe 15% pkpdtepo kivouvo gupdviong kopkivov tov pactod (Link et
al., 2013). Opoimc, n Baglietto ka1 ot cvvepydreg g (Baglietto et al., 2011),
a&lomoidvrog To dedopéva g mpoomtikng uerétng Melbourne Collaborative Cohort
Study otv omoia cvppeteiyov 20,967 yovaikeg, apod EPNPUOGOV TNV AVOALGT O
KOPlEG GLVIOTMOES AVEDIEIEOY TEGGEPD JATPOPIKA TPpdTLTTAL. MeTalhd avtdv, povo
exeivo mov yopakTNpioTNKe amd TNV AVENUEVT] KOTAVAA®MGT GPOVTOV KOl GOAATOG
OLCYETIOTNKE HE HEWWUEVO KIVOLVO EUPAVIONG KOPKIVOL TOV HOGTOV, HE TIC
ocvoyeticelg va  elvar  1oyvpoTEPEG OTIC YLvoiKeS HE  ApVNTIKOVS VTOOOYELS

016TPOYOVMV KO TPOYEGTEPOVIG.

AvoQopikd pe To SOTPOPIKE TPOTLTO TOV TPOEKLYAY, TAPOTNPNONKE TMG
ekelva mov yopaktnpifoviav kvpiwg amd TNV KATOVAA®GCT QPOVT®V, AMYOVIKAOV,
OMUNTPLOKOV TPOTOVIMV OMKNG AAECTC KO EAALOAAOOV CLUGYETIGTNKAV LE UIKPOTEPT
mhavotnta mopovsiog Kapkivov Tov pactod. Ta epodta kot To Aoyovikd, OTme Exel
npoavapepfel oty mapodoa OatpPn, mepthapuPdvovv pio  peydAn mowiAido
CLGTATIKAOV TO, 0TToi0, THAVOTOTA TOPOVGIALOVV TPOGTATEVLTIKES WOLOTNTEG EVOVTL TNG
vooov, 6mwg Prrapivn C, Prrapivny E, puiiikd o0&y, dvbsiodbeidvec, YAVKOGIVOAATEG,
WOOAES, 1600€10KVAVATES, OVAGTOAEIC TPOTEACHV KOl GLTOYNMKA (SNA., AVKOTEVLO,
ehloPovoeldn, awvolkd cvotatikd) (Steinmetz and Potter, 1991, Steinmetz and
Potter, 1996). ITopdAAnia, To POVTO KOl TO, AAYXOVIKG KAO®DG Kot To SNUNTPLOKA

TPOIOVTOL OMKNG TEPLEYOLV OPKETO LYNAEG TOGOTNTEG OWUTNTIKOV WAV, TOGO
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OALTEG 0G0 KO ad1GAVTEG GE TOPOUOIES avVALOYIES, YEYOVOG oL B umopovioe va
OITIOAOYNGEL TNV  KOTOYEYPOUUEVT] EVEPYETIKN TOVLG EMIOPOON OTNV  EUPAVION
Kapkivov tov pactov (Deschasaux et al., 2013). OlokAnpdvovtag, 66ov agopd To
eAOA0O0, 1 TEPLEKTIKOTNTO TOV GE GLYKEKPIUEVO AMmapd o&éa Omwe eAdikOd 08V,
TOALOKOPESTO, MTapd 0EEA aAAG Kol GAAG PlOdPACTIKG GUOTATIKEA, (QOIVETOL TG
UTOPEL VO UTIOAOYNOEL TNV IKOVOTNTA TOL VO, EUTAEKETOL, OGS £xel mopatnpnOel o
OPKETEG UEAETEC, WE EVEPYETIKEG EMOPACELS OTN OLOOIKAGIO TNG KOPKIVOYEVESNC

(Escrich et al., 2011a).

Ev xotaxAeidl, to ovoTEPO OMOTEAEGULOTO EVIGYVOLV TNV OVAYKN TNg
OAMGTIKNG TPOGEYYIONG TNG OTPOPT|S OVOPOPIKO HE TNV OVIIUETOTICT] YPOVIDV
voonudTemv Kot on Tov Kapkivov, Aaudvovtag vwoyn To CNUAVTIKE TAEOVEKTILLATOL

TOV EK-TOV-VOTEP®Y HEDOOWV EEAYMYNG ATPOPIKMDY TPOTOTMV.

5.3 ALATPOPLKEG GLVI|OELEC KAL TAPOVCLX KXPKIVOV TOVU NG TOV

5.3.1 KatavaAwot aAko0A KoL THpovoia KapkKivov Tov HaeTov

Ta svpnuato ™ mapovoog SaTpIPNe ovESEIEaV TNV EVEPYETIKY EMIOPOCT TNG
efdopadiaiog Katavdiwong aAkood (OnA. 3-4 @opéc/efdoudda) avapopikd e ToV
KOPKIVO TOV PHAGTOV, EITKOTEPA Y10L TIG [N ToVoapKeg yovaikes (BMI<30 kg/m?) kot
avegapmnTa and TIC GLVOMKES SLTPOPIKES ToLg cuvnBetes. Ocov apopd To £1d0g TOV
OAKOOA, LOVO TO Kpaoi (KOKKIVO 1 AeLKO) @AVNKE VO ETOPE EVEPYETIKA AMEVAVTL GTN

vO0O0.

H mpootatevtikn enidpacn e youning €0 HETPLOG KOTOVAAMONG OAKOOA
OTEVOVTL GTOV KOPKIVO TOV HOGTOV £XEL KOTAYPOPEL TOL TEAEVTOLO £T1) KO OO ALYEG
axoun peréteg mopatnpnong. Ewdwotepa, oe pio avadpopkn perétn mov oenydn
omv Kiva, ot gpgvvntéc avéivoay ta dedopéva and 1009 acbeveic pe kopkivo tov
paotov ko 1009 vyeic yovaikeg eEopotopéveg og mpog T nAkio. Qg amotélecua,
napatnpRonke mog N younAn €og pETP Katavalmon oAkoOh (<5 ghuépa)
ocvoyetiotke avtiotpoPa pe TV mOavOTTO TOPOVCING TNG VOCOV TOGO Yo TIG
YOVOIKEG TPOEUUTVOTOVGLUKA OGO KOl Y10 TIC YUVOIKEG LETEUUNVOTOVGIOKE, Y®PIg
®oT060 M avetépw oyxéon va eivar onuavtiky (Zhang and Holman, 2011).
Eminpooheta, oe pion akdun avadpopukn HeAETN N omoia TPOyHOTOTOONKE avapesa
oe AocuiTIooeC  UETOVAOTPlEG otV Apepikn mov  yopoktnpiloviov amd TNV

KOTOVOA®GN YOUNADV TOGOTAT®V 0AKOOA (M péon Tpoésinyn ntov 0,48 gmuépa yuo
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T1g acbeveic ko 0,40 gmuépa yioo TIG VYIELS), Ol €PELVNTEG KOTEYPOWAY T T
TOPOVGID. KOPKIVOL TOV HOGTOD GUCYETIOTNKE OVTIOTPOPO HE TNV KATOVOAMON
aAKOOA, Y®pig ®0TOGO M oyéon kot mdAL va amodekvoetol oyvpn (Brown et al.,
2010). Qot6c0, o€ pion avVOSPOUIKY HEAETN TOL TpayuoTomombnke oe  éva
Meooyelokd minboopd mov yoapoktnpiletal amd pokpd 1otopios avagopd HE TN
OLOYETION NG HETPLOG KOTOVAA®ONG OAKOOA pe v vyeia, onA., ot [oaAlia, ot
ePELVNTEG avEAVOAY T dEdopEVO amd 437 acBevelg pe TpOTN ddyvwon KopKivov Tov
pootol kot 922 vylelg yovoikeg eEOHOIOUEVEG ®G TTPOG TNV MAKiOL KOl TOV TOTO
OWOVIC. ZTO OTOTEAEGUOTO TOVGC KOTEYPOWOV TG Ol YUVOIKEC €KEIveg TOL
Katavédiwvav Ayotepo amd 1,5 motd/muépa katd péco Opo, elyav 42% pkpdtepn
mhavotnTo TOpPovGiag Kopkivo Tov HOoTOD. MEAGTO, N TPOGTATEVTIKY OLTH
eMdPAOT NG KATOVAA®ONG AAKOOL PAVNKE VO 0QEIAETOL KVPI®MG OTNV KATOVAA®GON

kpaotov (Bessaoud and Daures, 2008).

H avtiotpopn oyéon petald g pétplog katoviAmong oAKoOA Kot Tng
TOPOLGIOG KOPKIVOL TOL HOGTOV oL TapotnpnOnke ommv mapovoa Swrppr o
umopovce &v puépel vo amodobel oty  KaTOVAA®ON KPOclov, KOODS OmMC
KOTAYPAENKE KOTd TNV avaAvon Tov dedopévav, HOVO 1 KOTAVAA®GCN KPoclol
ocvoyetiotnke onuovtikd pe ™ voéco. To «xpaci oaivetor mwg mapovstalet
avTIOEEWDMTIKEG KO OVTIQPAEYLOVAIELS 1O10TNTEG, £XOVTOG TOPEAANAQ TV KOVOTNTA
VO OVOOTEALEL TNV EULPAVIOT] LETOCTAGEMY, TNV AYYEWOYEVEGT, TN SLOPOPOTOINGCT Kol
TOV TOAAOTAOGIOGUO TOV KLTTAP®V, ELVOMVTIOG OO TNV GAAN Kol TNV OTOTTMON
avtdv. Emnpocheta, 1o Kpaol @aivetar va &gl v wkavotTo Vo SIUOPPAOVEL TN
LETAPOPE JPOP®Y CNUATOV GTOV OPYOVIGUO KoODG Kol TNV amdKpPion TOL
OVOGOTOMTIKOD GUOTNUOTOS, emMpedloviog TopdAAnAa 10 TTAOC Agrtovpyohv Ot
HETOYPOPIKOL Kol ovENTIKOT TOPAyovTES, 01 KUTOKIVEG, Ol KAGTAGES, Ol WVTEPAEVKIVEG
KaBmOG Kol 01 TPMTEIVEC TOV GLUUPETEYOVY GTN PVOUICT TOL KLTTOPIKOV KOHKAOL
(Arranz et al., 2012). Axoun, 6nmg givar vpémg YVMGTO, TO KPaGi Kot 10iTEPO TO
KOKKIVO, elval TAOVGC10 6€ avTIoEedmTIKEG 0VGIEG OTMG Ol TOAVPALVOAES, Ol OTOLES
amoteAobV Eva oOvOeTo piypa and eAafovoeldn (avBoxvaviveg) kot un-eAafovoeldn
(pecPepatpoin kot yorliiko o) (Arranz et al., 2012, D'Archivio et al., 2007). Mia
peyaAn pepida g PrpAoypagiog avo@opikd He TNV TPOCTOTEVLTIKY EMIOPACT TNG
KATOVAAWONG Kpaotoh Kot 1 KOKKIVOL OvVaQOpPIKd LE TOV KOPKivo TOL HAGTOV,

€oTlalel o€ €vo GLYKEKPUEVO UN-QAafovoeldéc ™ peoPepatpoin. H ovoia avti,
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EKTOG OO TIG KAPOIOMPOCSTATEVTIKEG TNG W010TNTEG, £xEl mapatnpnOel T £xel v
1010TNTO VO OO TPOCTUTEVTIKA KOl EVAVTLOL GTOV KOPKIVO HECH TNG IKAVOTNTOG TNG VO
KOTAGTEAAEL TV EULOAVION OAAG KOl TOV TTOAAOTAOGIOCUO TOV KOPKIVIKOV KUTTAP®V.
H odpaotmpomta avt emtuyydvetol HEC® KOTOGTOANG TNG EVEPYOTOINGNG
OPICUEVOV HETAYPUPIKAOV TOPAYOVI®V, TPOTEIVIK®OV Kol KOLEIVIKOV KIVachV, KoOMOC
Kol PECH  ASITOLPYIDV  TOL  oyetilovtol  UE  AVTIIPAEYHOVDON  OAAG Ko
avocopvOuotikn dpaon g (Aggarwal et al., 2004, Grosso et al., 2013). Extog
®wotd60 Omd TN peoPepatpoAn, Kor GAleG kotnyopiec QAaPOVOEODV, OTMG Ol
QAOPOVEC Kal o1 PAAPOVOLEC, £XOVV GLGYETIOTEL MO OPICUEVEG LEAETEC UE LELOUEVO
kivduvo  guedviong  Kopkivov Tov  pootol  Wloitepa Yoo TG YLVOIKECS

uetepunvorovotoka (Hui et al., 2013).

OLOKANPOVOVTAG, TO OVOTEP® OTOTEAECUOTO (QOIVETOL TG UTOPOLV Vv
TEPAGOVY €VOL GNUOVTIKO UNVOUO Yo TN dnuocta vyeia, vroypappuilovtag v un
YPOUMKY KOt O0COEEQPTOUEVT GYECN UETOED TNG KATAVAA®ONG OAKOOA KOl TNG
mOavoOTTOS EUPAVIONG KOPKIVOL TOV PacToV, Kot emonuaivovtag mapdAinio tnv

mlavn guepyeTiKn GLUPOATY TOL KPAGLOV oTNV TpoavapepHeica oyion.

5.3.2 KatavdAwon KPEATOG KOL TTAPOVO LA KAPKIVOV TOV HOGTOU
Ta amoteAéopato ™G avoTEP® SWOAKTOPIKNG OTpIPrig avédeiay mmog poévo 1

NUEPNOO KATOVOAMOY EMEEEPYOUCUEVOL KPEATOG GULGYETIOTNKE GUCTNUOTIKE LE
avENUEVT TBOVOTNTO TOPOVGING KAPKIVOL TOL HAGTOD, E0IKOTEPA Y1l TIG VIEPPAPES
KOl TOYVoOPKES Yuvaikes, ekelveg mov Ppiokovtolr oe guunvomavcn Kot givor pn

eVEPYEC M KAT EAAYIGTO EVEPYEG.

H emPopovtikyy Jdpbon g xoatavdimong Kpéatog, Kot 1dwoitepa
eMeEEPYACUEVOL KPEATOG, OVOPOPIKA LLE TNV TOPOVCIH KOPKIVOL TOL HOGTOV EXEl
emonpovlel kot omd apkeTEg aKOUN HEAETEG TOPOATAPNONG TO TEAELTOAN &TM).
Ewwotepa, o pio mpdo@atn avadpopikny HEAET TOL TPUYHOTOTOMONKE OTIC
Hvopévee TToMreieg tng Apepiknc (The Nashville Breast Health Study), ot epevvntég
avaivovtog to dedopéva amd 2,386 acbeveig pe kapkivo Tov pactod kabng kot 1,703
LAPTUPES TAPATHPNCAV TMG 1 KOTAVIAMCT| OTOLUGONTOTE LOPPNG KOKKIVOV KPEOTOS
ocvoyetiotnke pe avEnpévn mOavOTNTO KOPKIVOL TOL HOGTOV Y10l TIG GCUUUETEXOVGEG (
p<0,001) (Fu et al., 2011). Avtictotyo, c& (o aKOUN AVOSPOULKT) LEAETH 6TV OToin

ovppeteiyav yovaikeg amd 11 kévipa ommv Ovpovyovdn, N KATOVAA®GCT KOKKIVOL
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Kpéatog ovoyetiotnke pe avénuévn mbavotnta mapovoiog ™ vocov (OR=1,97,
95%ClI= 1,04, 3,75), ev®d TopOUOL0L HTOV TO OTOTEAEGUATO OVOPOPIKG UE TO KPEOS
OLVOAKG. AkOUN, N ALENUEVT TPOGANYT ENEEEPYOCTUEVOD KPEATOS CLUCYETIGTNKE LE
avénuévn mbavotta Topovsiog e vocov (OR=1,53, 95%CI=1,01, 2,30) (Aune et
al., 2009b). Emumpocheta, otav n Egeberg kar ot cvvepydrec g pelétnoav to
dedopéva amd 24,697 UETEUUNVOTAVGLOKEG YUVOIKEG Ol OTOieg CLUUETEYOV OTNV
npoontikn perétn “Diet, Cancer and Health” katéypayav tog n avEnuévn tpdoinym
eneEePYACUEVOL  KPEATOG OULGYETIOTNKE HE ONUAVTIIKA VYNAOTEPOLS  PLOLOVC
enintwong Kapkivov tov pactov (incidence rate ratio=1,23, 95% CI 1,04, 1,45 ya
Kabe 25 g avénon oty npdoinyn kpéatog) (Egeberg et al., 2008). Axodun, oe pio
avaivon g npoontikng perétme UK Women’s Cohort Study (UKWCS) oty omoia
ocvunepednkay 35,372 yuvaikeg, mapatnpnOnkav Betikég cvoyeticels petald g
KATOVAAWGNG GUVOAKOV, KOKKIVOU OAAQ Kol €MeEEPYOCUEVOD KPEATOG KOl TOV
KIVOUVOL  €UOAVIoNG KOpKivOL TOL HAGTOD OTIS YUVOIKES LETEUUNVOTOVGLOKA.
Ewdwotepa, 1o eneEepyacuévo kpéag gpavnke va cuoyetiCetor Oetikd pe tov Kivouvo
EUPAVIONG NG VOoOoL OTav ANPONKE VITOYN G KATNYOPIKN UETAPANTH, €vd M
GLGYETION KATOYPAPNKE OKOUN TTO 1oYVPN OTOV 1 LETAPANTY evTdyOnKe 6Ta LOVTEAQ
og ovveyng (Relative Risk=1,64, 95%CI 1,09, 2,27, p=0,003 yio. kabs 50 gimuépa)
(Taylor et al., 2007). Télog, otn perétn Nurses’ Health Study Il, ektog omd to
KOKKWVO KpEag, OAoL o EMUEPOVE TOPaywyd tov (Bodvod, apvi | yolpvd ®¢ KOPLo
yevpa, Bodwvo, apvi | xopvod ¢ HEPOG EVOG GAVTOVLTS, YApmovVpYyKep, umékov, hot-
dog wou GAAeg HOpQEC emEEEPYOUCUEVOL KPEATOG OTMC AOVKAVIKO, GOAGUL Kol
bologna) cvoyetiotkay pe tov Kivouvo gUEAVIONS KOPKIVOL TOL HOOTOD GUVOMKA
oAAG Kot pe Baon tovg vodoyeic oppovmv. Ta amoteAésHaTa OVESEIEAY TG OYEOOV
oo T EMPUEPOVG TaPAy®Y TOV KOKKIVOL Kpéatog (fodvo, apvi 1 xopvd g KOpto
yedua, ybumovpykep, hot-dog war GAAec popeéc eme&epyacuévov KpEatog Ommg
Aovkaviko, colaut kar bologna) cvoyetiotnkav onuavtikd pe ovénuévo kivouvo
EUOAVIONG KAPKIVOL TOL HOGTOV Y1d TIG YUVAIKES pe BETIKOVS VTTOOOYEIC O1GTPOYOV®DV

Kot Tpoyeotepdvng (Cho et al., 2006).

Apketol unyaviopoi 0o pmopodoav v OITIOAOYNGOLV TNV EMPOPLVTIKN
dpdon ¢ KatavdAmong KpEaTog, Kot wilaitepa emeepyacuévov KpEATOG, GTOV
Kivouvo gpedaviong Kapkivov Tov HooTov. Apyikd, 0 TPMTOG UNYOVICUOS OVOPEPETOL

oTNV TPOMONON NS KAPKIVOYEVESTG HECH TNG QVENUEVNG TPOCANYNG AITOVG, L0
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KOl TO KOKKIVO KPEOG KOl TOAD TTEPIGGOTEPO TO EMEEEPYUCUEVO €ivar TAOVGLOL TN
KopeouEvov Mrapmv o&Ewv. H mpocinym Almovg dnwg £xel poavel otn PiAoypagpio
ALEAVEL TOL EMTEDA OLGTPOYOVAOV KOl 0vOPOYOV®V GTO TAAGHLO, HECH ETAVOPPOPNONG
TOVG otd TO AEMTO £VTEPO, TO OTOINL LLE TN GEPA TOVE EVOYOTOLOVVTAL Yol TNV adENOT
TOL KIVOOVOL gpPaviong kapkivov tov pootod (Ferguson, 2010, Forman, 2007), evod
TOAPAAANAC EVICYVEL TNV EMIKPATNGON TNG TAYLOOPKING 1 0moio OOTEAEL ONUAVTIKO
mopdyovta  KwwOhHvVou  ylo TNV EUOAVIOT  JpOp®V  HOPOOV  KOopPKivov,
ovumepiappavouévovr kot tov Kapkivov tov paoctod (WCRF/AICR, 2010).
Agvtependvimg, 10 KOKKIVO Kpéag (amd 1o omoio mapdyetor Kot to eneepyacuévo
Kpéag), elvar TAOHG10 6€ KO 6idNPo 0 0Toiog amoTeAEl BaciKn YN Y10 TO GiONPO
oV amodnkevetal otov avOpomivo opyavicpd. Ta avénuéva emineda c1dnpov GTOV
avOpOTIVO opyavIGHd £X0VV GUGYETIOTEL HE AVENIEVO KIVOLVO gUOAVIoNS dapOp®V
HOpe®V Kapkivov, cvuumeplapfavopévon kat Tov kapkivov tov pactod (Ferguson,
2010, Kallianpur et al., 2008, Liehr and Jones, 2001). Télog, 1diaitepn mpocoyn
arouteiton vo d00el oTIg £TEPOKLKMKEG Opivee OAAG KOU TOVG TOALKVLKAIKOVG
OAPOUATIKOVG VOPOYOVAVOPUKES TOL TOPAYOVTOL KATH TO HOYEIPEUN TOVL KPEOTOC OF
vymrég Bepuokpacieg kobmg kot og vitpmdelg evaooelg (N-nitroso compounds -
NOCS) ta omoio. GLVAVIOVTOL GE OPIGUEVEG LOPPES EMEEEPYAGUEVOV KPENTOG OTTMG TO
UTEKOV EVM TAVTOYPOVO TOPAYOVTOL KOl EVOOYEVDG LETA TNV KATAVAAMOT KOKKIVOU
Kol emeEepyacpuévov kpéatog. Ta mapandve cvotatikd £xel Tapatnpndel mwg Exovv
KopKvoyovo Opdorn oe peréteg mov €yovv AdPel ydpo oe mepapotolma, evo
TopaAAnia Exovv evoyomon el kot yio TV epneavion kapkivov tov pactov (Felton et

al., 2002, Ferguson, 2010, Snyderwine, 2002, Snyderwine et al., 2002).

Ta avotépo cvpfjuata evioyvovv v Non vrdpyovcsa Piproypaia,
00MNYDOVTAG TPOG Mo GVGTOCT Yol LEIWUEVT TPOGANYT| EXECEPYACUEVODL KPEATOS, MG
éva emMmAEOV HEGO GTNV TPooTdbela TPOANYNG TOV Kapkivov Tov pactov, Qotdco,
amorteiton 1 Oeaymyn mEPIGGOTEPOV LEAETMV Ol omoieg eite Ba emPePardoovy gite
Ba Sy VGOV TO TAPATAVE® EVPNLUATO, KOL LE CKOTO TAPUAANAL TNV OVIXVELOT TOV
aKPPOV UNYOVICU®OV TOV GLUVOELOLV TNV KOTOVAA®ON KPEATOG WHE TOV Kivouvo

EUPAVIONG KOPKIVOL TOV HAGTOV.
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5.3.3 KatavdAwot SunTpLak®myv TpoidvT®wy 0ALKNG AAEGTC KaL TIAPOLVOTia
KapKivou Tov pactov
H mapovoa owdaktopikn] oatpi] KatéAnée mmg M KATOVOA®OGCT  ONUNTPLUK®OV

TPOIOVIMV OAIKNG GAEoNC Yoo TTEPIOCOTEPES aMO 7 OopEc/efdopddn CLOYETIOTNKE
CUGTNUOTIKA pE HEW®UEVN TOavOTNTO TOPOVGIaS KOPKIVOL TOV HOGTOV, E01KOTEP
YW TIS TPOEUUNVOTOVGIOKES KOl QUGLOAOYIKOV Papovg yuvoaikes, Oceg eivot

KATVIOTPIEG Kol 0V £XOVV OKOAOVONGEL Ay OPLOVIKNG VTOKATAGTACTG.

[ToAV Alyeg avadpopukég HeEAETEG £XOVV aVadEIEEL TNV EVEPYETIKN EMIOPACT) TNG
KOTOVAAWDONG ONUNTPLOUK®OV TPOIOVT®V OAKNG GAeong oty mOovOTnTa TOPOLGig
Kapkivov tov pootod. Ewdwdtepa, oe pi peydAn avadpopikn HEAETN OV
npoypatoromdnke oy Itaiio pe 3,412 acbeveic pe kopkivo tov poactov kot 4,770
VYIELG YuvOaIKES, Ol €PELVNTEG KOTEYPOWYOV TMOC 1 KOTOVOAMGY  ONuUNTPLOKOV
TPOIOVTOV OMKNG GAeong meplocdtepo amd 3 muépeg/ePoopddo GuLYKPITIKE pe
unodevikn M omdavie katavoimorn ovoyetiomke pe 10% pikpodtepn mbovotnta
TOPOVGING TNG VOGOV TOGO Y10 TIS YUVAIKES TPOEUUNVOTOVGLOKE OGO KOl Y10 EKEIVEG
uetepunvorovotokd (Chatenoud et al., 1998). Iopopoing, o€ (o piKkpdTEPN HEAETN
acBevav-paptopov 1 onoio deEnydn ot eppovia kot mepeddpPfove 310 acBeveig
pe kapkivo tov pootov kot 353 vyelg yvvaikes, M KotavdA®GN ONUNTPLOKOV
TPOIOVTIOV OMKNG AAeong ovoyetiotnke pe 43% pkpdtepn mbovotnrta mopovciog

Kapkivov tov paotod (Adzersen et al., 2003).

Augpopotl mbovol unyavicpol ava@opikd He TNV TPOCTATELTIKY] OpdoT NG
KATOVAA®ONG dNUNTPLOK®V TPOIOVI®OV OMKNG GAECNG AMEVAVTL GTOV KOPKIVO TOV
pootol €govv mpotabel e TO TEPAGUOA TOV ETOV. ApYIKA, TO TPOIOVTO oVTA givat
TAOVGLO GE OLOUTNTIKES 1VEG 01 0OTOTEG £XOVV TN SLVATOTNTA VA AVEAVOLY TOV OYKO TV
KOTPAVAOV KOl VO LEUWVOLV TO XPOVO SIEAEVOTG TOVG OO TO YOOTPEVIEPIKO GMOANVOL.
Q¢ amoTéAECUO, O LEWOUEVOG ALTOG YPOVOG OEAEVONG EMTPENEL OTIC LETOAAAEIOYOVES
0VGIEG TOV TEPLEYOVTOL GTO KOTPAVO VO OAANAETIOPAGOLV Y10 HKPATEPO YPOVIKO
dtlonuo pe 1o evtepkd embnAo. EmmAéov, ot dtontntikég tveg gaivetal mmg Exovv
NV IKovOTTO VO OEGUEVOVY TO YOMKA 0&En, Ta Omoio MoTELETAL OTL TPOGYOLVV TOV
nolManlaclacpud tov kuttdpov (Slavin, 2004). 1o onueio owtd a&iCel vo onueiwbei
OGS N TPOGANYN ST TIKOV VOV aivetol va oxetiletat avtioTpoa e Tov Kivouvo
eupaviong Kopkivov tov poactov. [pdypati, oe po mpdoearn peta-ovoivorn 16

TPOOTTIKAOV HUEAETMOV, Ol EPEVVNTEG TOPOTHPNCOOV TG 1N avénuévn mpdoAnyYN
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STNTIKOV VOV cvoyetiotnke He 7% pkpdtepo Kivovuvo epeaviong kopkivov tov
naoctov (Aune et al., 2012a). EmmpocOeta, ta dnuntplakd mpoidvta oMKNng aheong
Qoivetol Twg elvatl TAOVC10 GE OVTIOEEIDWTIKA, GUUTEPIAAUPAVOUEVOVY 1YVOGTOLXEI®V
KOl QOIVOAIK®V EVOCEMYV, CLOTATIKA Yo To, omoia £xel mapatnpnOel Tmwg pmopel va
dwdpopotiCouy onuaviikd poro oty mPOANYN tov kapkivov. IloapdAinia,
Brrapivn E aAld Kou cvotatikd 0nwg to @UTIKO 0EL Kol Ol comwviveg mbavotata
AertovpyohV G OVOGTOAEIG TNG KOPKIVOYEVEGNG, OMOTPEMOVTAG TO GYNUATICUO
KOPKIVOYOVOV 0VGLOV Kot Umodifovtog TV aAANAETIOpacT TOVG e To KOTTOPO TOL
opyaviopuov (Slavin, 2004, Slavin, 2000). TéAhog, ta dnuNTPLOKG TPOIOVTO OAKNG
dleomng amoteAoVV eEUIPETIKA KOAES TTNYES PLTOOIGTPOYOVAV, T OTOIN POIVETOL TG
EKONAMVOVY TNV EVEPYETIKN] TOVG EMidpacn omévavilt ot VOGO HEC® TNG
avTo&EMTIKNG OpAong Tovg, OAAG Kol TNG WKOVOTNTAS TOLG VO OVOGTEAAOVV TOV
KUTTOPIKO TOAAATANGIOGUO KOU TNV OYYEOYEVEST, EVIOYDOVTIOS TOPAAANAC TNV

amoénTmon Tewv kuttdpov (Slavin, 2000).

Av Kot ta Topamdve gupipato copfdriovy oty eopaimon otn Pipioypapio
NG TPOGTATELTIKNG OPAONG TOL PaivETAL V. £XOVV TOL SNUNTPLOKAE TPOTOVTO OATKNG
dAeonc AmEVOVTL GTOV KOPKIVO TOL HAGTOV, 0 TOAD UIKPOG aplBUdg TV HEAETOV TOL
&yovv onpooctevdel péypt otryune, xpniet amapaitntn m dedaywyn mEPLOCCOTEP®V

EMONUOALOYIK®OV LELETMOV e OKOTO TN SIEPEVLYNON TNG AVAOTEP® GYECTG.

5.3.4 KatavaA®wot) YAAXKTOKOUIK®V KXl TXPOVOIA KXPKIVOU TOV HacTov
H mopodca owdaktopkn oatpir] KatéAnée mwg m KATOVAA®GT TOLAd) oTOV 16

pepidmv/efoopddn YOAUKTOKOUIKOV TPOIOVI®MV pHE TANPN AMmTopd GLOYETIOTNKE

GUGTNUOTIKA LE LEWOUEVT] TOOVOTNTO TALPOVGIOG KapKivoy TOL HAGTOD.

H xatavédiwon yoloktokopuiK®v mpoidviov £xel vrotedel mwog dadpopatilet
ONUOVTIKO pOAO 0TI dladIKOGIo ELPAVIONS KopKivov Tov poctov. T to Adyo avtd,
minbopa peretdv ta teAevtaion 20 € €xel 0OMYNOEL GE  OVTIKPOLOUEVOL
CUUTEPACLATO, OVAOEIKVOOVTAG TOGO OeTIKEG 000 KOl OVTIGTPOPES GULGYETIGELS
AVOQOPIKA HE TNV KOTAVAA®GY YOAOKTOKOUIKOV KOl TOV KIVOUVO EUQAVIONG
KOPKiVOL TOV HOGTOV. XTIV O TPOCPATY UETA-AVAAVON 18 TPOoOTTIK®V HEAETMV O1
epeuvnTéC avélvoay ta dedouéva and 24,187 acbeveic ko 1,063,471 vyieig yovaikes.
Ta amoteléopatd g avédelEov mwg 1 aLENUEVY] KOTOVOAMOY| YOALKTOKOUK®OV

TPOTIOVTWV GLVOAMKA GULGYETIOTNKE HE UEIOUEVO KivOuvo gHEdvVioNng KopKivoy TOv
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HOOTOV, EVOD 1) KOTOVAAMGT YOAUKTOC LELOVOUEVA € PAVNKE Vo cuoyeTiCeTan e ™
v660. Otov tdpa Tpoypotomodnkay avaldoES Kol G VITOOUAOES TOV JEIYUOTOC, M
OPYIKO TOPOUTNPOVUEVT] OVTIGTPOPT] GLGYETION GAVNKE va givan oyvpdTEPN Yo TOL
YOAOKTOKOUIKA LLE XOUNAG ATopd GUYKPITIKG Pe EKEIVO TOL NTAV TAOVGLO GE Amapd,
OTMC €MIONG KOl Y10 TIG YUVOIKEG TPOEUUNVOTAVGLOKE GUYKPITIKA PE EKEIVEG TOV

Bpickovtav og guunvomavon (Dong et al., 2011).

H mpootatevtikny emidpaocn g KATOVOA®ONS YOAOKTOKOUWK®OV TPOIOVI®V
AmEVAVTL GTOV KOPKIVO TOL HOOTOD Qaivetal mmwg Umopel va omodobel oe cvoTaTIKA
avtdv Ommwg M Prrapivn D oAAd kot 1o aoPécTio. X mPACEATN UETA-OVAAVOT) Ot
gpevvnTég mopatpnoav mwg n mpdsAnym Prrapivnig D ovoyetiommke pe 9%
pKpOTEPO KIVOLVO EUOAVIONG KOPKIVOL TOV HOGTOV €V 1 TPOcANY™M acPectiov
ovoyetiomnke pe 19% pkpdtepo kivovvo eppavions g vocov (Chen et al., 2010).
AvoQopikd e To PNYavicpd dpacns ToV aveTép® cLoTATIKOV, 1 Prrapivn D éyet
nopotnpnBel g kabdg Tpoodévetar otov avtiotoyo vmodoyéa g (vitamin D
receptor — VDR) éyet ot cuvéyeta Tt duvoToTnTa Vo TPOGOEVETUL Kol aAANAovyies
tov DNA, ouufdiiovtog Tl 6TV AVOGTOAN TOV KLTTUPIKOD TOALUTAUCIAGHOD Kot
NG OYYEWOYEVECNG KOl EVIOYDOVTAG TOPOAANAC TNV OTOTTMOON TOV KLTTOPOV.
Avrtictoya, 0 porog Tov acPectiov ot dladKacio TNG KOPKIVOYEVESTG GYETIETON LE
TN GLUUETOYN TOV GTN PUOUIGT TOV KLTTOPIKOD TOAAATANGIOGLOD, TNG KLTTOPIKNG
dwpopomoinong oAAd kot g oamodmtwons. Ewdwotepa, to avénuéva  emimeda
aoPeoctiov OVOGTEALOLY TOV KLTTAPIKO TOAAATAACIOCUO, ELVOMVTOG OO TNV GAAN

v Kutrapikh dtapopornoinor (Cui and Rohan, 2006).

5.4 Ileplopiopol
Xmv mapovoa OaTpiPr] VIEPYOVY TEPLOPIGHOL AOY® TOV AVASPOMKOD GYEOLAGIOD

™G HEAETNG, OTMOG TO GOAALN AVAKANONG, TO GOAAL EMAOYNG KOOMG Kol 1) omovcio
OLTIOAOYIK®V ovoyeticewv. ['ol Tov TEPLOPIGHO TOV GOAAROTOS OVAKANGNG, OTN
peAén eviayOnkov veodayvocbeioeg (d1dyvoon eviog twv TeAELTAiOV 6 UNVOV)
Swdoykés acbevelg kol mapaAAnio cvykevip®Onkav axpipn Kol AEmTOUEPN
dedopévo PEGO GE GUVTOHO YPOVIKO OLAGTNUO HECH TPOCOTIKAOV GLVEVIELEEMV,
dlo@oMlovTag TNV KATOypoe] TV MO TPOCEATOV JOTPOPIKOV GLVNOEIDV,
KAVIKOV {OPAKTNPIOTIKOV Kol YOPUKTNPIOTIKGOV TOV Tpdmov (g Tov acbevav. [Na
TOV TEPLOPICUO TOV COAAUOTOC EMAOYNG, 0T HEAETN evidyOnkav poévo acbeveig pe

TPMOT EKONAWON KOPKIVOL TOL HOGTOV, EVO OVOPOPIKA HE TN GLAAOYN TOV
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HapTOP®V, EYIVE TPOGTAOEIL MOTE 1| GLAAOYY TOVG VA givarl Tvyoiot OOV AVTO NTOV
ePpktd  (OmA., 60% 1tV paptOpPOV)  AMOPEVYOVTAG  OTOLOONTMOTE  KOVOVQ
OEIYHOTOANYIOG OAVAPOPIKE LE TNV TPOGEYYIOT TOV VYOV Yuvoukdv. To vrdrioumo
40% tov poptOp®V GVLAAEYONMKE Pdon dwbeociudtmrog kot otnpixdnke oe
oLVASEAPOVE, PIAOVG 1) GLYYEVEIG TOV EPELVNTMOV TESIOV TOL TANPOVGAV MGTOCO TO.
Kputnpa e pekétng. Emmpooheta, ot epevvntég mediov eKmoudenTNKOY TPOCEKTIKA
Kot OAol pe tov 1010 Tpdmo, meplopiloviog €16l TO EVOOEPELVNTIKO GEAApa. H
JTPoPIK  a&loAOYNON TPOYUOTOTOMONKE HEC® EPOTNUATOAOYIOL GLYVOTNTOG
Katavaioong tpogipnmv. Eivor onuovtikd va Anedei vrdéyn 6t 10 gpyoreio owtd
EVEYEL TNV TOPOLGIN COAALNTOS UETPNONG (EWKE OCOV APOPA TNV EVEPYELOKN
TPOGANYT Kot TNV TPOSANYN OPENTIKOV CLOTATIKAOV) GE GYEON UE TO MUEPOADYLO
KOTAYPOENS TPOPIL®VY, 1| TOCOTIKOTOINGoN eV €ival OG0 akpiPng o€ chykplon pe
GAAeC LeBOBOLE SATPOPIKNG TPOCANYNG, LILAPYEL TAVTA 1) SLGKOAIN aELOAOYNONG TOV
pey€Bouvg g pepidag KaOMC Kol 1 «TEPLOPIGUEVI» TOAAES QPOPES KAVOTNTA TOV
CUUUETEYOVTIOV VO OVOKOAEGOLV TN SLOUTNTIKY TOVG TPOGANYN KOTA TN S1dpKELD TOV
tehevtaiov €tovg. EmimAéov, vmep-/vmoektiunon oty Katoypopr] VOEXOUEVOS Vi
VILAPYEL WlaiTEPO OG0V apopd Tig dratpoPikég cuvnBetec. Téhog, Tpaypatomo|dnie
pa poomtadeio va AneHovV vTdyn Ot IO GLYVOL GLYYVTIKOL TAPAYOVTES OVOPOPLKA
HE TIG ovoyetioelg mov peletOnkav, ®otOGO 1 VIOPEN EMTAEOV GLYYLTIKOV
TopAyovVIov mov mhavd o AMNednkav vtoyn pmopel ThvTo Vo amoTeAEl TEPLOPIGUO

OTN GLYKEKPIULEVN StoTPLf].

5.5 I'eVIKEVOT) TWV CUUTIEPAGUATWV: OPEAT YiIX TNV TTPOANYIM TOV
KAapPKIvou TOU paoTtov
Aoppdavoviag vmoyn tig mpoPAéyelc v advénon tov aplBpov Tov acbevov pe

KOPKiVo TOv HOoTOD TO ETOUEVA TN, omonTeiTonl 1) AYN TPOANTTIKAOV HETPOV amd TIG
VYEIOVOLUKEG 0pYEG e 110TEPT EUPOCT] OTNV CAAAYY| TOV OTPOPIKDOV cuvnBsumy. H
aVAOEIEN VYIEVOV STPOPIK®OV TPOTOHI®V OAAG Kol ovToL NG MEecOoYEloknG
dwtpoeng kabotd avaykaio v mpoomdOelo vVIOBETNONG TOLG OO TO YEVIKO

TANOvoUS pE GTOYO TNV TPOTOYEVY] TPOANYN TNG VOCOU.
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