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H Xplotiva Maupoytavvn SnAwvw urtevBuva oTL:

1) Elpal 0 KATOXOC TWV TVEUUOTIKWY SLKALWUATWY TNG MPWTOTUTING QUTAG
gpyaociag kaL and 6co yvwpllw n gpyacia pou 6& ocukodaviel mpoowmna,
oUTE MPOOPBAAEL TA MVEVUUATIKA SIKALWHATA TPITWV.

2) Anodexopat otL n BKM pmopel, xwplc va aANAgel TO TEPLEXOUEVO TNG
gpyaoiog pou, va tn Sltabéaoel oe nAektpovikn popdr pHEoa ano tn PndLokn
BiBAoBNKkn tng, va tnv avtiypdpel oe omoiwodnmote péco n/kal o€
omolodnNmote HopdPOTUTIO KABWCE KAl va KpATA MeEPLOoOTEPA amo eva 087
avtiypada yia Adyoug cuvtrpnong Kot aodpaAeLac.
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EruPAénovia g mapouocag Sldaktoplkng Slatplfrg, ywa tnv eumiotoolvn, TNV TOAUTLUN
avatpododotnon, TG EVOTOXEC MOPATNPNOELG KOl TNV KaBodnynor tou kad’ 6An tnv ekmovnon
™C¢ Sudaktoptkng StatplBrig aAAd Kol TG MEXPL TWPA EPEUVNTIKAG HOU Topeiag. Euxaplotw
eMiong ta HEAN TNG TPLUEAOUCG oUMPBOUAEUTIKAG emitponng, Tov KaBnyntn Ap. lewpylo Xpouoo

kal tov KaBnyntr Ap. Kwvotavtivo Tolyko yla TG cUUBOUAEG Kal TLG TOPATN P OELG TOUG.
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T ETLOTNUOVLKEG CUMUPOUAEG, TNV TOAUTLUN €UMElpla TTOU polpdoTtnkav poll pHou Kal Tnv
UTIOOTNPLEN TOUG OAa AUTA Ta Xpovia. Eva oAU peyalo euxaplotw odeidw Kal o OAOUC TOUG
OUVEPYATEC TNG EMLOTNUOVLKAG opadag Tou Xapokomeiou MavenmiothpLou, Xwpis tn cuifoAn Twv

omoilwv dev Ba Ntav ekt n oAokAnpwaon tng napovoag StéakTopikng Statppng.

T€Aog, Ba NTav mapdAewdn va pnv eUXAPLOTAOW TNV OLKOYEVELA HOU Kal Tov cUluyo pou HAla

yla TNV QUEPLOTN CUUMOPACTACK TOUG KaB’' OAn TN SLAPKELA TWV ATTALTNTIKWY QUTWV XPOVWV.
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MNepiAnyn ota EAAnvika

Elcaywyn: H maxuoapkia kat o cokxapwdng StafAtng tumou 2 (ZA2) amoteAoUv TOUG
KUPLOTEPOUC MOPAYOVTEG KvEUVoU yla TNV ekdNAwaon KopSLayyELOKWY VOONUATWY, T omola
QanmoteAoUV TNV MPwTn attia Bvnoludtntag maykoopiws. H €ykalpn avixveuon Twv OTOMWV
uPnAoU kvdUvou Kal n MpwLpn mapepBacn duvatal va amoTEAEGOUV UEPOG TWV OTPATNYLIKWY
MPOANYNG, LE QMWTEPO GKOTIO TNV tpowbnon tng dnuoaciag vyeiag.

ZKOmOG: H afloAdynon NG QmoTEAECUATIKOTNTOC HMEBOSWV Kol UTAPXOVTIWV epyoaAEiwv
TIPOOU UMTWHATLKOU EAEYXOU, KOOWC KL N AVATTTUEN VEWV EPYAAELWV YLO TNV QVIXVEUGH ATOUWV
udnAol kwvdlvou yla IA2 kot maxvoapkio otnv Eupwrmn, Aappdavovtag umoyn KowwviKo-
SnuoypadLKE XOPOKTNPLOTIKA, avOpWITOUETPLKOUG SEIKTEC, TAPAYOVTEC TOU TpOTou IwnG R/ Kot
TLEPLYEVVNTIKOUC TIOPAYOVTEG.

YAkO kot M€Bodog: Edapuootnke pio pEBodog mpoouumtwuaTikol ehéyxou Svo otadiwv
(two-stage screening), XpnolHOTOLWVTOC Ta SNUOTIKA OXOAElat cav onueio €06dou otnv
KOLVOTNTA KOl OTOXEUOVTOC OTO OUVOAO Tou TANBuopoU ot XWPEC xapnAou/ pecaiou
gloodnuartog (Low/ middle-income countries, LMICs) (BouAyapia, Ouyyapia) kat og xopunAou
KOLVWVIKO-OLKOVOULKOU €ETULIMESOU TEPLOXEG 0 XwpeC uPnAou eloodniuatog (High-income
countries, HICs) (BéAylo, OwvAavdia) kat og HICs untd pétpa Attotntac (EAAGda, lomavia). Kata
TO MPWTO oTAdLo Tou UAoToLBnKe péow Tou oxoAeiou, 20.501 yovei¢ matdtwv nAkiag 6-9 etwv
oo to oUVoAo 11.396 OLKOYEVELWV CUUTANPWOAV TO epwtnUatoAoylo Finnish Diabetes Risk
Score (FINDRISC), evw mpaypatomolnonkav ovOpwWIOUETPLKEG HETPHOELC OTA TOLSLA KOl
OUAAEXONKaV Sebopéva avadopLKA LE KOWVWVLKO-ONUOYyp LKA XOPAKTNPLOTIKA TG OLKOYEVELAC
KOl TIEPLYEVVNTLKOUG TIOPAYoVTEC. OL YOVELG TWV OLKOYEVELWV TIOU aVIXVEUTNKOV w¢ «uPnAol
KLvEUvVou» IPOOKARBNKAV va U UUETACXOUV 0To SeUTEPO OTASL0 EAEYXOU TTOU TIEPIAGBAVE TNV
afloAoynon avOpwIoUETPIKWV Kal Broxnuikwv Setktwyv (YAukoTn, tvaouAivn vnoteiag), Omwg Kat
N ouAAoyn 6eSopévwy avadopLKA PE KOWVWVLIKO-OnUoypadLKA XOPAKTNPLOTIKA, TLG SLATPOdLKEG
OUVNBELEG, TN CWHATIKI SpacTNELOTNTA KAL TNV KOOLOTIKN cuunepldopd. To Selypa Twv yovewv
oo TIC OLKOYEVELEC LPNAOU KvSUvou Xpnotpomolndnke yia tnv afloAdynon tng SlayvVwoTLKAG
akpifelag tou FINDRISC otnv avixveuon adtayvwotou ZA2 kat SucyAukatpiag, Omwg eniong yla
Vv avamtuén kat tov €Aeyxo NG Olayvwotikng akpifelag tou Eupwmaikol Seiktn
tvoouAwvoavtiotaong. To Selypa Twv matdwv arnd To cUVOAO TwV OLKOYEVELWVY XPNOoLUoTIoLOnKe
yla TNV avamtuén kol tov €Aeyxo TnG MPoyvwoTlkAG akpifelag tou Eupwnaikou &egiktn CORE
(Childhood Obesity Risk Evaluation). Q¢ cuvictwoe¢ tou ekdotote Oeiktn emAéxBnkav ot
HETABANTEC TIOU CUOCYETLOTNKOV CNUAVILKA HE TNV EKACTOTE VOOO OE MOVTEAQ TIOAAQATANG
naAwvdpounong. Mpoodlopiotnkav 10 €pfaddv ™G MEPLOYAG KATW amd TNV KOUTUAN
AelTtoupyLkou xapoaktnplotikou déktn (AUC-ROC), ot TIpéC evaloBnoiag (Se), eldikétntag (Sp),
BEeTLKAG KAl apvNTIKAG TipoyvwoTiknG alag (PPV, NPV) kat n BéAtiotn katwdAikn tun (KT) yia
TNV aviXveuaon tn¢ EKACTOTE VOOOU.

AnoteAéopata: O emumoAaopdg Tou A2 Kot Tou podLaBRTn OTOUG YOVELG TTOU CUMHETEIXQV OTO
beltepo otddlo eAéyxou nrav 3% Kkat 23,2%, avtiotolya kat Bpednke va eivat uPnAdtePOG yLa
TG vPnAotepeg katnyopieg BabuoAoyiag tou FINDRISC. To mocooto tou adldyvwotou A2
METAEU TWV CUUUETEXOVTWVY IOV evtomiotnkav pe A2 ftav 49,3%. Na to FINDRISC, n AUC-ROC
yla tov adlayvwoto A2 ntav 0,824 pe KT>14 (Se=68%, Sp=81,7%) oto cuvoAwko deiypa, 0,839
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pe KT>15 (Se=83,3%, Sp=86,9%) otic HICs, 0,794 pe KT>12 (Se=83,3%, Sp=61,1%) otic HICs umo
HETpa Atotntag Kat 0,882 pe KT>14 (Se=71,4%, Sp=87,8%) oti¢ LMICs. Avtiotolxa, yla Tt
SuoyAukatpia n AUC-ROC nrtav 0,663 pe KT>12 (Se=58,3%, Sp=65,7%) oto ouvoAiko Seiyua,
0,656 pe KT>12 (Se=54,5%, Sp=64,8%) otic HICs, 0,631 pe KT>12 (Se=59,7%, Sp=62,0%) otig HICs
UTO pETpa Attotntag kat 0,735 pe KT=211 (Se=72,7%, Sp=70,2%) otic LMICs. To ¢pUAo, o Seiktng
pnalag cwpatog, n MeplpEPela HEONC, N KATAVAAWGCN MPWLVOU, N KATAVOAWGCN OaKXopoUXWwV
podNUATWY, N eVOoXOAnon He dpaotnplotnteg 0BovNG, To mepmatnua kot n uPnAng évraong
CWHATIKN §paoTNPLOTNTA CUOXETIOTNKAV ONUAVTIKA e TO OLOLOOTATLKO PLOVTEAD EKTIUNONG TNG
tvoouAwoavtiotaong (HOMA-IR) kot amotéAecav TIC OUVIOTWOEG Tou Eupwmaikol Oeiktn
tvoouAwvoavtiotaong. H péylotn BabuoAoyia tou deiktn ntav 40, n AUC-ROC itav 0,768 (95%AE:
0,721-0,815) kot 0,828 (95%AE: 0,766-0,890) yLo TOV EVIOTIOUO TWV ATOUWV Bplokoviav mavw
and 1o 75° kat 95° ekatootnuoplo tou HOMA-IR kat ot avtiotolxeg BéAtioteg KT Atav 223
(Se=72%, Sp=69,1%, PPV=45,5%, NPV=87,5%) katr =31 (Se=69,6%, Sp=77,8%, PPV=13%,
NPV=98,2%). TéEAOC, OKTW METAPBANTEG avadOpLKA LE TOUC TIEPLYEVVNTIKOUC TTAPAYOVTEG KAl T
KOLVWVLKO-8NoypadLKA XapaKTNPLOTLKA TNG MNTEPAG CUCKETLOTNKAY ONAVTLKA LE TNV TTOLSLKN
naxuoopkia otnv nAkia Twv 6-9 €TwWV Kol AMOTEAECAV TIG CUVIOTWOEG Tou Eupwrnaikou deiktn
CORE: n meploxn katolkiag otnv Eupwrn, to eninedo eknmaideuong TN LNTEPAC, N KOTAOTOON
OWMOTLKOU BAPOUG TNG UNTEPAG TIPLV TNV EYKUMOOUVN, N al§Non TOU CWHATIKOU BAPOUG KATA TN
Sldpkela TNG eyKupoolvNG, TO KATIVIOMO TNG UNTEPAG KATA TN SLAPKELA TNG EyKUMOOUVNG, TO
Bdapocg yévvnong yLa tnv nAtkia KUnong, n TaxvTNTA Avantuéng tou Bpédoug Kol 0 ATOKAELOTIKOG
OnAaouOC Katd toug MPWToug €€ unveg t™¢ {wng. H ouvoAikny BaBuoloyia tou Oeiktn
Kupovotav amno 0 €wg 22 kal avtiotolyovuoe o€ bavotnta epdaviong noaxvoapkiog and 0,9%
€w¢ 54,6%. H AUC-ROC ntav 0,725 (95%AE: 0,665-0,785) pe BéAtiotn KT=9 (Se=74,1%, Sp= 61%,
PPV=11,3%, NPV=97,2%).

Zypmepdopata: O TPOCUUTTWHATIKOG EAeyxog dUo otadiwv mou edapuootnke o€ eninmedo
oxoAelou kat kowotntog BpeBnke OTL amoteAel pia anoteAeopatiky LEBoSO yLa Tnv MpPooéyyLon
KOl €yKOLPN OVIXVEUON TWV ATOUWV Kol olKoyevelwv uPnAol kivduvou yla IA2 o€ KOWWVLKA
EVAAWTEC MANBUCULOKEG Opadeg otnv Eupwrn. To FINDRISC pnopet va xpnotpomnownBet yia tnv
avixveuon mpwtlotwg tou adlayvwotou A2 aAAd kat tng SuoyAukatpiog, Aappdavovtog urtoyn
TG SladOopPeTIKEG KATWPALKEG TIMEG yla KABe katnyopia xwpwv. O Eupwmaikdg Seiktng
LvoouAvoavtiotaong kot o Eupwmnaikog deiktng CORE pmopouv va xpnotpomnotnfoulv yla tov
EVTOTILOMO TwV €VNALKWV MOV £XouV auénueévn mBavoTnTa MOPOUCLOG LVGOUALVOQVTIOTAONG KOl
Twv Bpedwv mou £xouv auénuévn mbavotnta epdAvVIoONG MAXUOAPKLOG oTtnv NAKia Twv 6-9
€TwVv, avtiotolya. Emopévwe, t000 0 €Aeyxog SUo otadlwv mou €€eTAoTNKE OTNV Tapouoa
Slatpfr), 600 KAl N xpnon Twv un mMapepPatikwy epyoAeiwv mou avartuxdnkav n/kat
afloAoynbnkav wg mPog TNV LKAVOTNTA TOUG OTOV EVIOTLOMO atopwv udnAol kwduvou, Ba
HUIOpoUcaV VO ATIOTEAECOUV XPHOLUEC TIPAKTLKEC TOOO YLO TOUC EMAYYEAUATIEG LYELAC, OGO Kal
ToUuC apuodloug popeic yia Tn Xapoagn MOALTLKWY UYELOC.

A€€elg KAeldid: Takyopwdng SlafAtng, maxuoapkia, epyaAeio MPOCUUMTWHATIKOU gAEyX0U,
TPOMOG {WNG, TEEPLYEVVNTLKOL TIAPAYOVTEG
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Abstract

Background: Obesity and Type 2 Diabetes (T2D) are the major risk factors for cardiovascular
disease, which is the number one cause of death globally. Early identification of individuals at
high risk followed by the implementation of early intervention can be part of any preventive
strategy to promote public health.

Aim: To examine the performance of methods and existing screening tools, as well as the
development of new ones, for the identification of individuals at high risk for T2D and obesity in
Europe, considering socio-demographic characteristics, anthropometric indices, lifestyle and/ or
perinatal factors.

Methods: A two-stage screening procedure, using primary schools as the entry-point to the
community, was applied in selected areas targeting the overall population in Low/ middle-
income countries (LMICs) (Bulgaria, Hungary) and in low socio-economic status areas in High-
income countries (HICs) (Belgium, Finland) and HICs under austerity measures (Greece, Spain).
During the first-stage screening via the school-setting, a total of 20,501 parents of schoolchildren
aged 6-9 years completed the Finnish Diabetes Risk Score (FINDRISC), while their children
underwent anthropometric measurements in the school setting and data on family socio-
demographics as well as perinatal data were collected. Parents from the identified “high-risk
families” were invited to participate in the second-stage screening including the assessment of
anthropometric and biochemical indices (fasting glucose, insulin), as well as the collection of data
on socio-demographic characteristics, dietary habits, physical activity and sedentary behavior.
The parents from high-risk families comprise the study sample for the assessment of the
diagnostic accuracy of FINDRISC for the identification of undiagnosed T2D and dysglycaemia, as
well as for the development and the diagnostic accuracy assessment of the European Insulin
Resistance (IR) index. The children from all families comprised the study sample for the
development and the prognostic accuracy assessment of the European Childhood Obesity Risk
Evaluation (CORE) index. The variables significantly associated with the outcome in multiple
regression models were included as index components. Area under the receiver operating
characteristic curve (AUC-ROC), sensitivity (Se), specificity (Sp), positive and negative predictive
values (PPV, NPV) were calculated, while cut-off analysis was applied to identify the optimal value
of each index score that predicts the outcome.

Results: Among parents who attended the second-stage screening, the prevalence of T2D and
prediabetes was 3% and 23.2%, respectively, and it was found to be higher in the higher FINDRISC
categories. The percentage of undiagnosed T2D among participants identified with T2D was
49,3%. For the FINDRISC, the AUC-ROC for undiagnosed T2DM was 0.824 with optimal cut-off>14
(Se=68%, Sp=81.7%) for the total sample, 0.839 with optimal cut-off>15 (Se=83.3%, Sp=86.9%)
for HICs, 0.794 with optimal cut-off>12 (Se=83.3%, Sp=61.1%) for HICs under austerity measures
and 0.882 with optimal cut-off>14 (Se=71.4%, Sp=87.8%) for LMICs. The AUC-ROC for
dysglycaemia was 0.663 with optimal cut-off>12 (Se=58.3%, Sp=65.7%) for the total sample,
0.656 with optimal cut-off>12 (Se=54.5%, Sp=64.8%) for HICs, 0.631 with optimal cut-off>12
(5e=59.7%, Sp=62.0%) for HICs under austerity measures and 0.735 with optimal cut-off>11
(Se=72.7%, Sp=70.2%) for LMICs. Sex, body mass index, waist circumference, breakfast, sugary
drinks consumption, screen time, walking and vigorous physical activity were significantly
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associated with Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) and included as
components of the European IR index. The maximum total risk score was 40, the AUC-ROC was
0.768 (95%Cl: 0.721-0.815) and 0.828 (95%Cl: 0.766-0.890) for identifying individuals above the
75™ and 95™ of HOMA-IR percentiles and the respective optimal cut-offs were >23 (Se=72%,
Sp=69.1%, PPV=45.5%, NPV=87.5%) and 231 (Se=69.6%, Sp=77.8%, PPV=13%, NPV=98.2%).
Finally, eight perinatal factors and maternal socio-demographic characteristics were found to be
significantly associated with childhood obesity and were included as components in the
development of the European CORE-index: region of residence, maternal education, maternal
pre-pregnancy body weight status, gestational body weight gain, maternal smoking during
pregnancy, birth weight for gestational age, infant growth and exclusive breastfeeding during the
first six months. Risk scores ranged from 0 to 22 corresponding to a predicted risk ranging from
0.9% to 54.6%. The AUC-ROC was 0.725 (95%Cl: 0.665-0.785) with optimal cut-off 29 (Se= 74.1%,
Sp=61.0%, PPV=11.3%, NPV=97.2%).

Conclusions: Two-stage school and community- based screening was found to be an effective
method for reaching and identifying high-risk individuals and families for T2D in vulnerable
populations across Europe. FINDRISC can be applied for screening primarily undiagnosed T2D but
also dysglycaemia, considering the use of different cut-offs for each country-category. The
European IR index and the European CORE index can be used as screening tools for identifying
adults at high risk for having IR and infants at high risk for becoming obese at 6-9 years,
respectively. Overall, the two-stage screening approach as examined in the present thesis, as well
as the use of the non-invasive screening tools that were developed and/ or assessed for their
accuracy in identifying high-risk individuals, could be useful practices for both health
professionals and health policy makers.

Keywords: Diabetes mellitus, obesity, screening tool, lifestyle, perinatal factors
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1. EIZArQrH

1.1. Emdnpodoyia g Nayvoapkiog kot tov Zakyopwdn Awaprin

H mayuvoapkia kot 0 2A2 anoteAouv adlapdlofiTnTa Toug KUPLOTEPOUG MAPAYOVIEG KIvEUVOU
yla tnv ekdnAwon KopSlayyELOKWY VOONUATWY, Ta Omola amoTeEAOUV TNV TPWTn altia
OvnowotnTag maykoopiws (1). Zopdpwva pe tov Naykoouo Opyaviopo Yyeiag (MOY) n
mayvoapkia optletal wg «n umepPoALkn evanobeon cwpatikoU ALTTOUG, n omola evéXeL Kivbuvo
yla tnv vyeia (abnormal or excessive fat accumulation that presents a risk to health)» (2). H
naxvoapkia €xel avadelxbel wg to HeyaAUTEPO XPOVIO TPOPANUA UYELDG OTOUG EVAALKEC
TIAYKOOUIWG, To omoio amoteAel pla amod TG KUPLEG ALTEC voonpotnTag Kal Bvnoluotntag,
ENMNPeAlovtag OXL LOVO TOuG eVAALKEG aAA Kal Ta TaldLd kot toug epnfoug (3). ZUudwva pe
tov NOY, os maykoouto eninedo 1o 2016, mavw anod 1,9 dioskatoppupla evnAikwv nAtkiag 18
ETWV KAl Avw ATav UTEpBapol Kot amo autolg Mavw amo 650 ekatoppupLa NTav moxUoopKoL.
Avtlotoixwg, To 39% Twv evnAikwy 18 etwv Kot dvw Atav urtépPapot (39% twv avdpwv kat 40%
TWV YUVaLKWV) Kat To 13% ntav mayvoapkot (11% twv avdépwv kat 15% twv yuvaikwy) (4). Ztnv
Eupwrn, to 58,7% twv evnAikwy 18 eTwv kot avw Atav unépPapotl (63% twv avdpwv Kat 54,3%
TWV yuvatkwv) kot to 23,3% Atav moxvoapkot (21,9% twv avépwv Kot 24,5% TwV yUVILKWYV), EVW
otnv EAAaSa 1o 62,3% Twv evnAikwy 18 eTwv Kot dvw Atav urtépBapol (68,2% Twv avdpwv Kal
56,2% TwV YUVOLIKWV) Kal to 24,9% ntav maxvoapkol (24,2% twv avdépwv kot 25,4% twv

yuvatkwv) (5).

EruumAéov, cupdwva pe mpoodatn avadopd tng Non-Communicable Diseases Risk Factor
Collaboration (NCD-RiSc), n omoia Baociotnke os dedopéva amnd 19,2 eKATOUUUPLO ATOUA TIOU
ouppeteiyav og 1.698 MANBUCULOKEG LEAETEG VA TOV KOOUO, 0 HEoOG Asiktng Malag ZwHaTOG
(AMZ) au€nRdnke maykoopiwg amnd to 1975 éwg to 2014 and 21,7kg/m? o 24,2kg/m? yLa toug
avdpeg kat anod 22,1kg/m? oe 24,4kg/m? yla TIG YUVOLIKEG. ITO XPOVIKO SLACTNUA QUTWV TWV
TECOAPWV SEKAETLWY, O ETMUTOANCHOC TOU AumoBapous pewwdnke and 13,8% oe 8,8% yla Toug
avdpeg kal ano 14,6% og 9,7% yla T YUVOLKEG, EVW O EMUTOAACUOC TNG axuoapKiag avénbnke
arnod 3,2% oe 10,8% yLa toug avdpeg katl anod 6,4% o€ 14,9% yLa TLg yuvaikeg. Ektipdtal eniong
OTL OV CUVEXLOTEL UTA N AUENTLKA TAOT, O EMUTOANCHOC TNG TTOXUOOPKLOC OE TAyKOOULO £Ttinedo

Ba avéABeL To 2025 oto 18% yLa Toug Avopeg kat Ba Eemepacel To 21% yLa TLG YUVaikeg (6).
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O Zakyxapwdng AwapnAtng (ZA) elval pla amod TG Mo oUXVEG HETABOALKEG vOoouG, n omoia
xapoktnpiletat and uvpnAa enineda yAukolng oto aipa, Kol omoteAel pla amd T
ONUAVTIKOTEPEG EMEIYOUOEG KATAOTAOELG UYELOG TOU 21°Y auwva mayKoopiwe. ZUpdwva pe tnv
o mpoaodartn avadopd tng AteBvoug Opoomnovdiag AtaBntn (International Diabetes Federation,
IDF) (7), 463 ekatoppupla atopa nAkiag 20-79 etwv (8,3%) eixav A to 2019 os maykoouLo
eninebo, eVw EKTLUATOL OTL 0 APLOUOG AUTOG TIPOKELTAL va auénBel ota 700 ekatopppla (9,6%)
10 2045, 6gdopévng TNG cuvex{OUEVNG AUENONG TOU ETILITOAQCHOU TOU XA Ot OAEG TLG TIEPLOXEC
ova Tov KOOoUOo, Omwe mapouotaletal otnv Ewikéva 1.1. Avtiotoxa, to 2019 otnv Eupwnn o
ETUMOAAOUOC TOU A (MPOCAPUOCUEVOC WG TPOG TNV nNALKia) ekTiunOnke oto 6,3% (7), evw
cUudwva pe mpoodatn avadopa tng NCD-RiSc, o emumoAacuog Tou ZA av Kal dalvetal va €XeL
otaBeponolnBel oe MOAAEG XwpeG otnv Eupwnn (Slaitepa otig IkavdvapLkég), mapouotalel
avénon otig xwpes ¢ Notiag, Kevtpikng kat AvatoAkng Eupwrning (8). Ztnv EAAGSa, o€ BVIkO
eninebo o emutoAacpog tou A oe datopa nAwkiag 20-79 etwv nAtav 7,4% 1o 2019
(mpooappoopévog wg TNV nAkia ntav 4,7%) (7). Z0pudwva eniong pe pehétn twy Liatis kat ouv.
(9), o emumoAaopog tou IA otnv EAAAda ntav 7,0% (0,08% oe maidia kat edprfoug, 8,2% oe
eviAikeg, kat 30,3% oe datopa 275 €Twv), ONwG poodlopiotnke amod Tov EAANVIKO TANBUGUO TTou
Atav UTO GAPHUAKEUTLKN aywyr yLo A BACEL TG NAEKTPOVLIKNG cuvtayoypadnong tou EBvikol

Opyaviopou Mapoxng Yrninpeowv Yyelag (EOMYY) petad 2014-2015.

Ewkova 1.1. EmutoAaopog tou Zokxapwdn AwaBntn oe atopa nAwkiag 20-79 etwv
(mpooapuoopévog we pog tnv nAwkia) (cuudwva pe (7))

Europe

@ 7.8%
EED 7.3%

Carbbenn 0 @D 6.3%
79 13.0%
€D 12.3% gﬁtgzn
@ 11.1% Ty 12.8%
@ 12.4%
e 11.4%
2D 9.9%
€D 9.5%
I 8.5% WORLD Middle East & )
€3 9.6% North Africa Africa South-East Asia
e €I 13.9% €3 5.2% s 12.6%
€D 9.2% @ 133% €D 51% D 12.2%
8.3% € 12.2% € 4.7% e 11.3%
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H avéntikn taon otov emumoAoopo tou XA maykoopiwg amodidetal té00 otn ynpavon tou
MANBuoPOU, 000 KAl OTNV OLKOVOULKN avamtuén Kol TNV aoTlKomoinon mou odnyouv oTtov
KaBLoTIKO TPOmo {wnNG Kal TNV KatavaAwon avluylelvwv tpodipwv mou oxetilovral Ue TNV
maxvoapkia. e auto to mAaiolo, afilel va avadepOel kaL o 6poc “Diabesity”, o omoiog €xel
npotaBel yla va meptypael tnv napdAAnAn emdnuia tou ZA kat tng moaxvoapkiag (10), kabwg
KATA TLG TeAeUTaleg dekaetieg Ta avéavopueva Mocootd Tou A akoAouBoUv TayKoouiwg autd
™C¢ axuoapkiag (6, 8). Av kal n ekdnAwaon tou ZA tumou 2 (2A2) punopel va tpoAndOel, autodc
EKTLHATAL OTL amoteAel mavw amd 1o 90% twv meplotatikwy ZA. MapdAAnAa, ONUOVTLIKO
MPOPAnUa dnudolag vyeiag amoteAel To yeyovog OtTL mepimou 1o 50% Twv TEPLOTATIKWY XA
TIAyKOOUIWwG apapévouv adlayvwaota, KaBwg Omwe ektiunOnke To 2019 amno tv IDF, évag otoug
600 N 231,9 ekatopplptla amnod ta 463 ekatoppUpLa evAALKES NALkiag 20-79 etwv mou Jouv e ZA
(otnv ouvtputtik mMAsoPndia pe IA2), d& yvwpilouv OTL €xouv TN voco. Ta MOCOOTA TWV
adldyvwotwy meplotatikwy ZA otnv Eupwnn kat tnv EAAGda extipundnkav oto 40,7% kat 36,3%

avtiotowa (7).

O 2A Bploketal avapeoa otig S€ka TPWTEC attieg Bavatou os maykooulo eninedo (11). To 2019
EKTLUAONKE OTL N VOOOG KOOTLOE TN (W) 0€ 4 EKOTOUUUPLA ATOLA TIAYKOOULWE, EVW TO 46,2% Twv
Bavatwv auvtwyv adopouvoe dtopa NALKLOG KATW Twv 60 eTwv (7). MapAdAAnAa, o A emBAAAEL Eva
ONUOVTLKO OLKOVOULKO KOOTOG OTO TIAYKOOMLO UYELOVOULIKO OUCTNUA KoL TNV €upUlTEPN
TaykoouLa olkovouia. To kK6otog apopd TOCO Ot AUECH LATPLKA £€0da yLa Tov A (Kuplwg yla
™ Pppovtida r Beparmeia TwWV EMUTAOKWY TTOU TIPOKAAEL N VO0OG), 600 KAl OTO EUECO OLKOVOULKO
KOOTOG MOV MPOKUTITEL AOYW TNG OMWAELAC WPWV EPYACLAC, TNG LELWONE TNG TAPAYWYLKOTNTAG I
OKOUN KoL TOU powpou Bavatou mou eivat Suvatov va mpokU Pt e€attiag tng vooou. ZUudwva
HE eKTIUAOELG TNG IDF (7), TO OLKOVOULIKO KOOTOG YLd TO UYELOVOULKO cuoTnpa AOyw tou ZA
TayKoopiwg mapouciaoce avénon to 2019 oe oxéon pe to 2017 katd 4,5%, ptavovtag ta 760
SloekatoppupLa SoAdpla kat avapévetal va auvénbel ota 845 dtoekatoppvpla SoAdpla to 2045.
H Eupwnn eivat n tpitn meploxn otnv katdta&n pe tig uPnAotepeg damaveg Aoyw A (161,4
Sloekatoppvpla SoAdpia) mou avilotolyolV oto 21,2% Twv CUVOALKWY SATOVWY TTOYKOOUIWG,
£VW TO HEoo KOoToc Staxeiplong tou ZA otnv EANada to 2019 ektiunOnke ota 1.659,9 doAdpla

ava dtopo ue ZA (7).

H moyuvoopkio kal ta ouvodd voonuata daivetal OtL €xouv TG pileg Toug vwpic otn wn.
Afloonuelwto elval To yeyovog OTL ta UTtEpPapa Kal maxUoapka maldld €ival mepLocOTEPO

mBavo va mapapeivouv maxvoapka Kot otnv eviAiko wn (12), yeyovog mou auavel onpOvVTLKA
18



Kal TNV mbavotnta ekdNAwaong xpoviwv mabrnoswy, Onwe eivat o A2 Kal to KopSlayyeloka
voonuata (13). NapdalAnAa, €xel apxioel va aufavetal n eudavion MEPLOTATIKWY A2 o€
HLKPOTEPEC NALKiEC, KABWC Kal og matdLa kat eprifouc. To yeyovog autod Kabiotatal wg €va VEo
avaduopevo mpoPAnua dnuootag vyeiag (14), kabwg ektipatal OtL mMAéov TtOo 50% Twv
TIEPLOTATIKWV XA oTov matdLatplko mAnBuouo adopolv IA2. ITIG UKPOTEPECG NALKIESG N epdavion
2A2 oxetiletal Ye TNV Mapoucia maxvoapkiag kal cuxva n dtdyvwon tou kabuotepel Kal £Tol
Sduoyepaivetal n Staxeipton tou (15). Z0pdwva pe tnv IDF dev eival Suvath eni tou mapovtog n
EKTLUNON TOU 0plBoL Twv madlwv Katl epAPwv pe ZA2, KaBwG oL PEXPL OTLYUNAG TTANBUGLAKEC
pueAéteg elval Alyootég kal Stadépouv wg mpog T peBodoloyia kol TNV TOLOTNTA TWV
napatnpnocewyv (7). EVOEIKTIKA, O€ LLa CUOTNUOTLKY aVAOKOTNGoN TwV SlabBéotpwy dedopévwv
O£ TIOYKOOULO EMIMESO TOOO N EMIMTWON 000 KoL 0 ETUAOTIACUOG Tou 2A2 o€ maldia kat eprfouc
BpéBnke va Sladépouv onuavtika avaloya He TNV NALKia, To $UAO Kal TV €BviKOTNTA TOU
MANBUOPOU NG LEAETNG KABWC Kal TN yewypadlkr TepLoxn, KataAnyovtog o€ éva eUpog 0-330
ova 100.000 atopa-£tn yia tnv enintwon kot 0-5.300 ava 100.000 dtopa yla Tov EMUTOAACUO

(16).

AvadopLKa e TO UTIEPPBAPO Kal TNV axuoapKia otov matdikd mAnBuouo, cuudwva pe tov MOY,
38 ekaTOppUPLA TTALSLA KATW TwV 5 eTwv Kat 340 skatoppupla (18%) matdid nAtkiag 5-19 gtwv
Atav umépPBapa i maxvoapka to 2019 kat to 2016 avtiotowa (4). ZVpdwva pe Mpoodatn
dnuooievon tou Maykodoulou athavrta matdikng maxvoopkiog (17), o aplOpog Twv moaxVoopKwWV
TadLwv to 2020 eKTLUATAL OTL AVEPXETAL oTa 158 ekatoppUpLa Kal avapévetal va auvénbel ota
254 ekatoppupla to 2030. H auéntikil ouT TACN OTOV EMUTOANCHO TNG TOXUCOPKLOG
napouaolaotnke mpoodata kat oo tnv NCD-RiSc (18), 6mou avadépetatl avénon o autov ano
0,7% to 1975 o€ 5,6% to 2016 yLa ta kopitola kat anod 0,9% to 1975 ot 7,8% 1o 2016 yia ta
ayopla yla Tig NALKLEG 5-19 €TwWV MAYKOOUIWG. ZUMdPwva pe mpoodata dedopéva Tou “European
Childhood Obesity Surveillance Initiative (COSI)” tou MOY ywa to Siaotnua 2015-2017, o
ETUMOAQCUOC TOU UTEPPBapou (ouumeplappavopévng tng maxuoapkiag) otnv Eupwnn os madla
NAkiag 6-9 etwv PpéBnke va StadEpel oNUAVTIKA HETOELD TWV XWPWV KAl CUYKEKPLUEVA va
Kupaivetol petaly 9-42% yla ta ayopla Kat Hetafl 5-43% yla Ta Kopiltola, evw 1o 2-21% twv
oyopLWV KaL To 1-19% Twv KopLToLwV NTav axvoapka. Avtiotoiyws otnv EAAada, o EMUmTOAACUOG
Tou umEpBapou Atav 42% kat 38% yla ta kopitola, evw to 20% Twv ayoplwv Kot to 14% twv
KopLtowwv Atav maxvoapka (19). Av kat Staxpovikd amnod to 2010 nou &ekivnoe n pehétn COSI

napatnpsitol pia otabepomnoinon /Kot LELWON OTOV EMUTOAACUO UTEPBAPOU KOl TTaXUOoOPKIaG
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O£ KATIOLEC XWPEC, TA TTOOOOTA AUTA Ttapapévouv LPnAd. NapalinAa, afilel va onuelwBOel OTL
TAPOTNPEITOL CUCTNUATIKA LA ONUAVTIKY SLOKUUAVON OTOV EMLMTOAACHO TOU UTEPBapou Kat
™G mayuvoapkiog ota madid petafl Boppa kat Notou otnv Eupwrn, pe ta uPnAdtepa mocoota
va mapatnpouvtal ot xwpeg tng Notag Eupwnng. MaAlota cupdwva pe Sedopéva amo
T(PONYOUHEVEG EUpWTAIKEG LEAETEC, O EMUTOAACUOC ToU UTIEPPBapou otnv EAAGSa Tav amnod toug
uPnAotepoug otnv Eupwmn Kot cuykekpLueva BpéBnke va eival 41,7% og modid nAtkiag 10-12
€TwV (pneAétn ENERGY) (20) kat 20,6% os maidia nAtkiag 3,5-5,5 etwv (peAétn ToyBox) (21), evw

10 10,4% Kot 5,7% Twv atdlwy avtiotolya ATV moxUoopKa.

1.2. [apayovrteg Kivduvou

Ao mMANB0G pHeAETWV EXEL TTPOKUPEL OTL N eRdAvion maxuoapkiag kat ZA gival amotéAeopa NG
oAANAemidpaong LETAEL TWV YEVETLKWY TTAPAYOVTIWY Kol TOU TEPLBAAAOVTOG. ITNV EVOTNTA AUTH
Ba avadepBolV oL KupldTEpPOL TTAPAYOVTEC KIVOUVOU yLa TNV avamtuén moyvoapkiag kat A2,
oTou¢ omoloug mepAapfdavovtal pn TPOTOTOLACLUOL TIAPAYOVTIEG OMWG E€LVOL N YEVETIKN
npodlabeon, n €OVIKOTNTA, TO KOLVWVIKO-OLKOVOULKO emtinedo, KabBwg Kal TPOTOTOLACLUOL
TIAPAYOVTEG OTOUG OTIOLOUG AVIKOUV TIAPAYOVTEG TOU TPOTou {wN¢ Kal dtadopol epLyevvnTIKoL
nmapayovteg. Evdewktika, otov Mivaka 1.1. mou akoAouBesl mapoucidlovial oL KupLOTEPOL

TLAPAYOVTEG KLVSUVOU Ttou eUTAEKOVTOL OTNV aBoyEveon tou ZA2.

Nivakag 1.1. OL KUPLOTEPOL TOPAYOVTEG KIVEUVOU TIOU gUTAEKOVTAL OTNV TaBoyEveon Tou
ocakyapwdn dtapntn tumou 2 (cudwva pe (22))

= Auénpévo owpatikd Bapoc- umépPapo n maxuoopkia (Asiktng palag cwpatog, AMI> 25kg/m?, ya
Kaukaaoloug evAALKEG)

= IMAQXVLKN TIOXUoOPKia, KEVIPLKOU TUTIOU TToXUoapKia, auvgnpueévn nepldEpela HEonG aveEAptnTa TOU
AMZ

= AMoL mopAyovteg Tou HetaBoAlkol cuvdpopou (m.y. unAd emineda tpyAukeptdiwy, xapnAd
enineda HDL- xoAnotepoAng, unéptaon)

= AvBuylelvég Slatpodikég ouvhBeleg (LY. unAR KatavAAwon KOKKLVOU KPEATOC, CAKXOPOUXWV
podNUATWY Kal 0AKOOA, /Kot xapnAn katavalwon ¢poltwy, AaxaviKwy, TPoiovtwy oAKA¢ AAeong)

= KaBloTikog tpomog {wng, LELWHEVN CWHOTLKA Spaotnplotnta

= Kanviopa

= Mpavon (neyalutepn nAkia)

= EBvikotnTta (Mn Kaukaotlol mAnBuaopot)

= OLKOYEVELAKO LOTOPLKO A2 (KUpPLwG pe TipwTou Babuol cuyyevelg Kot Pkpotepn nAkio epdavionc)

= [evetikn mpodLabeon

= |oTopLKO Takxapwdn dtapnitn KUnong

= XapNAO KOWWVIKO-OLKOVOLKO eMinedo

= AyxoG, katadAwpn

= Oplopéva dpappaka (.. OPLOUEVEC OTATIVEG KOl B-aTmOKAELOTEG)
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1.2.1. [eveTIKOi TOXPAYOVTEG

H mapouaia tou A2 sival moAU cuyvn (60-90%) o povoluywTtikoucg dL6UHoUS, aAAd AlyoTepo
ouxvh (17-37%) oe SuywTtikoug 8tdupoug (23). Eva maldi pe yoveéa mou €xel A2 €xel 40%
kKivbuvo va eudavioel tn vooco kata tn Stdpkela tng {wNg Tou Kol 0 Kivbuvog autog sival
HEYOAUTEPOC av N UNTépa vooel (24). Ta teleutala xpovia £xel Bpebel £vag peyahog aplbuoc
YEVETIKWV TTOAUpopdLOPWVY TIou oxetilovtal pe auEnuévo Kivouvo yla A2, Ol peAETeC eupeiag
odpwong tou yovidlwpatog (Genome-wide association studies) €xouv cuveloPEPEL ONUAVTLKA
T(POG AUTA TNV KATteLOuUVON, HE ToV aplOUO TwV eEAKPIBWUEVWY YEVETIKWVY TTOAULOPPLOUWY TIOU
oxetilovtal pe tov 2A2 va femepva toug 50 (25-29). O peyaAUTepoG aplOUOC amd auToUg EXEL
ouoxetlotel pe tn Slatapaypévn Asttoupyia Twv B-kuttdpwv Tou maykpéatog (KCNJ11,TCF7L2,
WEFS1, HNF1B, SLC30A8, CDKAL1, IGF2BP2, CDKN2A, CDKN2B, NOTCH2, CAMK1D, THADA,
KCNQ1, MTNR1B, GCKR, GCK, PROX1, SLC2A2,G6PC2, GLIS3, ADRA2A, and GIPR) os ox€on Ue T
Statapaypévn wvoouAvosvatodnoia (PPARG, IRS1, IGF1, FTO, and KLF14) 1) tnv mayuoopkia
(FTO) (25, 26, 28). Antd autd o TCF7L2 mou cuoxetiletal e tn SucAeltoupyia Twv B-KUTTAPWY
dalvetal va £eL TNV TLO LOXUPT ETULSEKTIKOTNTA Yo Tov A2 (26). QoTtd00, 0To GUVOAS TOUG auTol
ol yeveTikol moAupopdlopol e€nyouv Alyotepo amd to 10% tng yevetikng npodlabeong yia ZA2
(29). Emopévwg, daivetal nmwg sival vwpic va xpnolpomolnBel n yevetkny mAnpodopia wg
EPYOAELO VLA OTOXEUUEVEG TIPOANTITIKEG EVEPYELEG. MpayupaTt, poodatn avaiuon tng HEAETNG
EPIC-InterAct oe oktw Eupwmaikéc xwpeg €6ele OTL n yevetkn mpodiabeon ywa A2, n
tvoouAvoavtiotaon kot o AMZ &gv Tpomomnoinocav tn oxéon HETOEY TWV HOKPOBPETTIKWY
OUCTOTIKWY Kal TG eudaviong A2, umodnAwvovtag OTL OL CUOTACELS TPOoAnyYng
HOKPOBPETTLKWY CUCTATIKWY yLa TNV MPOAnY N tou ZA2 Sev amaltolv MEPALTEPW TIPOCAPHOYN
yla dtadpopéc otn yevetikn mpodiabeon (30). And tnv aAAn, cupdwva e SeSopuéva amo UEAETEC
oe dLdupoug daivetal otL 10 40-75% TWV TEPLOTATIKWY TNG TOXUoapkiag amodidetal otn
VEVETIKN TpodlaBeon (31). Exouv evrtomiotel mavw amd 300 yevetikol TOAUpHOpPLOUHOL TToU
oxetilovtal pe ¢pavoTumouG tTng maxvoapkiag (32), evw ¢aivetal otL to 27-30% TNG GUVOALKNG
StakVupavong tou AMI oe modld kal evAAKEG Umopel va amoboBel o€ KOLWOUCG YEVETIKOUC

moAupopdLlopoug (33, 34).

1.2.2. Mayvoapkia kot GANoL Tapdyovieg Tou MetafBoAikol Zuvépopov

ITov ZA2 n unepyAUKaLpia elval apXLlKA AMOTEAECUA TNG ASUVOULOG TWV KUTTAPWY TOU CWHATOC

VaL OVTATTOKPLOOUV TTAN PpWCE 0TNV LVOGOUALVN, LLO KATAGTAON TToU oplleTal w¢ LvooUuAvoavtiotaon.
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210 otadlo TNG LVOOUALVOQVTIOTAONG, N WVOOUALVN €lval avamOTEAECUATIKY Kal, €V €UBETW
XPOvVw, TpokaAeital avénon tng mapaywyng te. Me tnv mdapodo Tou XpoOvou, UMopel va
eudavioTel AVEMOPKAG Tapaywyrn TG WWooUAivng w¢ amotéleopa tng aduvauioag twv B-
KUTTOPWV TOU TIAYKPEATOG VO avtamokplBouv otnv avénuévn {ntnon. H woouAwvoavtiotaon
amobibdetal o peyalo Babud otnv maxuoopkia Kol EToL TAVW Ao To 80% TwvV MEPLOTATIKWY IA2
uropouv va anodoBbolv otnv maxuvoapkia. H maxvooapkia anoteAel AoUTdv TOV O ONUAVILKO
TPOTIOTOLNGLLO TTapayovTa KivdUvou yla A2, evw TEpa amo v enidpacn Tou avénuévou AMI
afilel va avadepbel kat pla avefdaptntn BTk cUOXETION TIOU MapATnPEiTal UeETAfL TNG
omA\aVIKAG/ Kevtplkng maxuoapkiag (10, 35, 36). Etol n cUPBOAR TNG OTIAAXVLKAG KO EKTOTING
(T.X. oTO AMAP, TOUG OKEAETIKOUG MUEG Kal TNV Kapdld) evanoBeong Alrmoug Bewpeital mAéov
onUavtikn otnv avamtuén IA2, kaBwc cuVOEETAL AUECA LE TNV UTIEPLVOOUALVOLULO KoL TV
LvoouAwvoavtiotaon. Avodoplkd HE TOUG UTIOKEIMEVOUG HNXOVIOUOUG, 1N Taxuooapkia
Slatapdoosl Tov GucLOAOYIKO UETABOALCUO TwV eAeVBepwV AUmapwV OfEwV, UE T auénuéva
€TMiNeSA TOUC OTO TTAACHO KOl TNV EMLTAXUVON TNE AUTOAUONG 0TO Amwdn LoTo va amoteAolV TIG
KUpleg ekdnAwoel¢ t™nc. Ta eAevBepa Autapd oféa eumodilouv TOV HETABOALOUO TWV
vdatavOpAKkwy HECW QVIAYWVIOUOU UTIOOTPWHATOG KAl SLatapAdooovtag TOV KOTOPPAKTN
onuatodotnong tng tvooulivng (37-39). EmumAéov, £xouv Kol apvnTikni enidpacn ota unevBuva
yla TV €KKPLON TN LVOOUALVNG vnoildLa Twv B-KUTTapwv Tou maykpeatog (Autotoikotnta) (40),
odnywvtag £tol o€ peiwon TG pecoAafoupevng amod tnv tvooulivn mpocAnPng kot ofeidwaong
™G YAUKOINnG. NapaAAnAa, Ta AutokUTTapa OTL anoBnkeg omAayvikoU Atmoug epdavilouv o
€vtovn AutoAutiky 8pdon, oaufnuévn €kkplon Tpo-pAsypovwdwy adutokvwy (Tm.X. TG
LVTEPAEUKIVNG 6 KOL TOU TTAPAYOVTA VEKPWONG OYKOU-0L) KOl LELWUEVN EKKPLON AVTLPAEYUOVW WV
adutoklvwy  (m.x. adUToveKTivng), Tpodyovtag €T0L TNV  LVOOUALVOOVTLOTAON KoL ThV
EVEPYOTIOLNON TNG CUOTNHATIKAG PAEYUOVAC 0TOV ATTWSEN LOTO, TO ATOP KOL TOUG OKEAETLKOUG

Hueg (35).
MNoyvoapkio- Agiktng Mdlog Zwpatog

O OXETLKOG Kivouvog yLa ZA2 o0Toug EVAALKEG QUEAVETAL ONUAVTLKA UE TNV avénon tou AMZ navw
ano 30kg/m?, evw o kivbuvog autog daivetal va EekvAel vo auEAVETAL OKOMA KO €VTOC
dUOLOAOYIKWV TIHWV AME (artd 22 kat 24kg/m? yia yuvaikeg kat avSpec, avtiotoxa) (36, 41).
Mel€teg otnv Eupwrn €xouv Seiel emiong tn Betikn cuoxETion PETAL Tou auvénuévou AME Kat
Tou A2 (42-45). QoTO00, N OXECHN QUTH O€ KATOLEG TIEPUTTWOELS 8 PpAvVNKE va elval aveEaptntn,
KaBwg otav eetdotnkav eniong LeTaBANTEC OTWCE N epLlPEpeLa LEONC N} TO TNALKO TteEpLDEPELAG
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HEONC TPoC TeplPEpela Loxiou, n KevIplk Taxuoopkio PBpébnke va eival KaAUTeEpPOC
TpoBAenTIKOC mapayovtog yia 2A2 (42, 45). Eniong, n avénon Bapoug o dladopeg meplodoug
™G evAALkng Lwng dpaivetal mwg emnpealel Tnv epdavion A2, Afilel va onUelwBEeL OTL uTTApP)EL
pla avtiotpodn ypoppuLkn oxéon petafl tou AMI Kot TnS MPpWLUNG nAkiag (<45 £€tn) epdaviong
Tou ZA2 (46), kaBw¢ emiong €xel avadepOel BTIK) CUOKETLON TNG TPWLKNG AUENONG CWUATIKOU

Bapoug otnv eviAko {wn (o€ nAtkia <25 €Twv) pe tov Kivouvo yia A2 (47).

Kevtpikn mayvoopkio

KaBwc to omAayviko Almog €xel avayvwplotel wg avefdptntocg mapdayovtog Kivduvou yla A2,
oplopévol avBpwopeTpLkol SelkTeg TOU afLoAoyoUV TNV KEVTPLKNA Ttaxuoapkia (m.x. mepidépela
Héong, TnAiko TepldEpeLag pEong Tpog TepLdépela Loxiou, TNAIko TepLdEpeLag HEong TPog
uYog) €xouv xpnolpomolnBet yla tnv KaAUTeEPN eKTiunon tou Kwwduvou yla ZA2 (48-50). e pia
npoodaTn OVOOKOTNGN OCUCTNUOTIKWY OVOOKOTI|OEWV KOl HUETO-OVOAUCEWY HEAETWV
TapatnPNonG avadopLka LE TOUG TOPAYOVTEG KLVOUVOU yLa ZA2, avadelkvUovTaL WG ONUOVTLIKES
Ol CUOXETIOELG TOOO Tou auénuévou AMZ, 600 Kol TNG AUENUEVNG TEPLPEPELAG UEONC KOAL TOU
avénuévou mnAikou mepidépelag PEonc-loxiou kot mepldépelag peEonc-UPoug PE auEnuévo
Kivbuvo yiwa XA2 (47). MdaAlota o auénuévog AMI daivetal va cupPAarAel Alyotepo otov
avénuévo kivbuvo yla IA2 oe ox€on HPE TNV Tapoucio omAaxvikng maxvoopkiag (51) i/ kat
€KTomou Almoug (kupiwg oto Amap) (52). And tnv GAAn n avénuévn nepldEpela Loxiov Ppednke
va €XEL TPOOTATEUTIKA emidpaocn otov ZA2, oxetllOUEVN HE TN OUYKEVTPWON Almoug otnv

TLEPLDEPELD TIOU AVTLOTOLXEL 08 KAAUTEPO UETABOALKO TIpodiA (47).

AMoL tapdyovieg Tou MetafoAtkol ZuvSpopou

O npobdLaPntng, 6mwe opiletal éva evOLAUECO 0TASLO UTIEPYAUKALULOG TTIOU XapaKTnpiletal ano
Statapaypévn yAukoln vnoteiag (Impaired Fasting Glucose-IFG) r/ kat Statapaypévn avoxr otn
yYAukoIn (Impaired Glucose Tolerance-IGT) oxetiletal pe avénuévn mBavotnta avantuéng IA2
(=34% avénon tou Kwduvou oe 7,5 €tn) kal kapdlayyelakig vooou (=11% oe 10 €tn) (53).
Mepimou 1o 5-10% Twv atopwv PE podLaBnitn mpoxwpave oTo otddlo Tou IA2 eTnolwg, UE TO
TLOOOOTO QUTO VA TIOLKIAEL VA OyQ LLE T XOPAKTNPLOTLKA TOU TANBUOUOU KL TOUG OPLOMOUC TOU
npodLafAtn. Z€ pio LETA-OVAAUGCT) TIPOOTITLKWY HEAETWY, TOL ETHOLO TTOCOOTA EMIMTWONG TOU A2
oTa ATOMA HE LEPOVWHEVN IGT (4-6%) N pepovwpevn IFG (6-9%) Atav ULKPOTEPA OE OXECN HE TA
atopa Tou elyav Kat T Suo kataotacelg (15-19%) (54). Emiong, €xeL Bpebel OTL Ta ATOpA UE

uméptaon €xouv 2-3 ¢opég auénuévo kivbuvo eudaviong IA2 oe oxéon HE TA ATOUA ME
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duoLoAoYyLKN 0pTNPLAKI) TILEDN, OTIWG KAt pia BETIKI) cuoxETion KeTafL duoAuudatpiog (VPnAwv
eTUMESWV TPLYAUKEPLSIWV vnotelag f/ kot xapunAwv emumédwv HDL-xoAnotepoAng) kot XA2 (42,
44). TéNoG, TO METAPBOAIKO OUVOPOUO QVTLIPOOWTEVEL £€va ABpolopa KapSLOpETABOALKWY
TOPOYOVIWY, OCUMNMEPNAUPBAVOUEVWY TNG KEVIPLKAG TOXUOOPKIOG, TNG UTEPTAONG, TNG
SuoAhutdatpiag kot tng dtatapayuévng avoxng otn YAukoln, n mapoucia tou omoiou auavel
ONUAVTLKA ToV Kivbuvo kapdlayyelakng voonpotntag Kat Bvnoipuotntag (55). Zuudbwva pe pia
peta-avaivon dedopévwy amo 16 peléteg pe 42.419 GUUUETEXOVIEG, O MECOG EKTIUWLEVOC
OXETLKOC KivOuvog yLa TN oxéon HeTall petafoAikol ouvdpopou Kal epdaviong A2 Bp£Onke va
KUpaivetot petau 3,5-5,2, avaloya e TO KPLTHPLO TIOU XpnoLiomoLonkay yio tn Stdyvwaon tou
petaBoAikol cuvbpopou (56). Afilel paAlota va onuelwBel OTL Ta ATOMA WPE TAXUOOPKia
daivetal va pnv €xouv tov 8o kivbuvo yia avamtuén A2, kabwg autog daivetal va
ennpealetol and 1o HPeTABOAKO TPodiA. Ot «UeTAPOAKA pNn UYLELG TaYUOAPKOL» €XOUV
SekamAdolo kivbuvo, evw oL «UETOPOALKA UYLELG TtaxVOoOPKOL» EXOUV TEPLMOU TETPATAAGCLO

Kivbuvo (46).

1.2.3. Kowvwvikd-dnpoypadikoi moapayovteg

EQvikotnTa

H €Bvikdtnta amotelel évav pUn TPOMOMOLACLUO Tapdyovta Kvduvou yla ZA2, UE OPLOUEVES
€0VIKOTNTEC va TapouaLalouv aUENUEVO KivEUVO yLa TN VOO aveEAPTNTA Ao T XWPA KOTOLKLaG
(57). O €BVIKEC QUTEC AVIOOTNTEG OTOV EMUITOAACHO TOU A2 ekTOC amod mibavég StadopEg oe
TapAyovieg mou oxetilovtal pe Tov TPOMO {WAG KAl TO KOLVWVLKO-OLKOVOULKO €Ttinedo,
amobibovtal oe yevetiky mpodlabeon TOU TOUC KOOLOTA TEPLOCOTEPO ETUPPETEL OF
KOpSLOUETAPBOALKEC ETLITAOKEG OE OXEON UE TN oUOTACN CWHATOG, TNV KEVIPLKN KOTOVOUN TOU
CWHATLKOU Alrtoug kat Tnv maxvoapkia (57, 58). O emunoAaopog tou A2 otnv lomavodwvn ¢uin
elval 1,9 dopég peyahltepog o€ oxéon Ue tnv Kaukdola, evw n epdavicn tou mapatnpeital o
HLKPOTEPN NALKIAL KL TO TTOCOOTA TWV OXETWIOUEVWY EMUTAOKWVY Kal TNG Bvnowuotntag sival
vPnAotepa (59). 2toug AoLdteg 0 eMLTOAACUOG Tou XA2 sival emiong HeyaAUTEPOG OE OXEON UE
toug Kaukaowoug (60). Xe ouykplon He toug Kaukdoloug, ol Aotdteg eudavilouv IA2 o€
HLKPOTEPN NALKLQ, O€ HIKPOTEPOU BaBuoU maxuoapkia Kot o€ LEYAAUTEPN CUXVOTNTA yLA TNV OLa
avénon Bapouc (61). H mapouacia peyalutepou Babpol ommAaXVIKNC TaXUoapKiag Ko AlyoTePNG
HUTKAG palag otoug Aolateg odnyel oe auénuévn tvooullvoavtiotaon o€ oUyKPLON HUE TOUG
SuTkoUg MANBUoOUG, kaBwg €xel davel OTL yia TNV dla mepldépela LEoNG oL ACLATEG €XOUV

TEPLOOOTEPO OTAOXVLKO Almog amd toug Kaukaoloug (62). TEAOG, 0 eMUTOAACUOG TOU 2A2 €xel
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Bpebel va eival 1,5 pe 2 dopég peyalutepog otou¢ Adpo-ALEPLKAVOUG OE OXECH UE TOUG
Kaukaoloug (63). KaBwg daivetal mwg To mooootd omAayVikoU ALTToug ival XapunAOTEPO OTOUG
Adpo-Apeplkdvoug oe oxéon Ue toug Kaukdoloug (64, 65), €xel mpotaBel mw¢ mbavov n
evamnoBeon ALoOuG oTo AP 1 OTO TTAYKPEAS UIMOPEL va EMNPEACEL o€ PeyalUtepo Babuod tov
HETABOALOUO TNG YAUKOTING oTouG AdPpo-ALEPLKAVOUC O€ OXEDN LE TG AANEG EBVIKOTNTEG (66, 67).
TéAog, cUUPWVA PE UL CUCTNHOTLKA OVOOKOTINON Kol pHeTa-avaAuon dedouévwy, o kivbuvog
yla 2A2 petal eBvotikwy petovotitwy mou {ouv otnv Eupwnn og olyKpLon pe Toug Eupwmaioug
TOLKIAAEL avaloya pe TN yewypadikr mpoéAeuon tng opadag kal BpéOnke va eivat 3-5 popEg
udnAdtepog yla autég amd T Nota Acia, 2-4 popég uPNAOTEPOC ylo AUTEG aAmod TN

MeoavatoAikn kat Bopela Adpikn kat 2-3 ¢popEC yla auTeg amnod tnv Ynooaxapta Abpikn (57).

HAwkla

Aebopévng tng otadlakng ynpavong tou mAnBuopou o MayKOOoUlo emimedo, n HEYOAUTEPN
NALKla. €XEL avayvwploTel MAéov w¢ €vag Kplolwog mapayovtag Kivduvou yia A2 (68, 69).
EvOelkTikd, To MpoodokiLpo emiBiwong maykoouiwg exel auvénBel and ta 65,6 €tn to 1990 ota 73
€tn 1o 2017 (68). H oxéon Hetal NG aufavopevng nALKLag Kot TNG Tou A2 €xel emiBePatwdel
TOOO YLO TOUG AVOPEG 00O KAl YLO TIG YUVOLKEG 0 TIOMEG CUYXPOVIKEC KOl TIPOOTITIKEG EAETEC
otnv Eupwrmn, ot omoleg €xouv Seifel ocuoTNUATIKA OTL N NALKLOL ElvaL ONUOVTLKOG TIPOPBAETITLKOG
mapdyovtag yla tnv gudavion A2, pE onUAVTIKA UPNAOTEPO EMUTOAACUO TNG VOOOU va
napatnpeital kabwg avéavetal n nAwkia (42, 44, 45). H peyaAutepn nAwkia avéavel tov kivbuvo
yla A2 Slatapdoooviag TOCO TNV £KKPLON TNG LVOOUALvNG, 000 Kal evioxlovtag Tnv
LVoOUALVOoQVTiOoTOON LEOW TNG TTOPOUCLAG TTAXUCAPKLOG KaL oapkoTieviag (69), kaBwg emiong €xel

OUOXETLOTEL KoL e xapunAotepa enimeda kabnueplvig cwpatikng Spaoctnplotntog (70).

Kolvwvikd-0olkovouLko eSO

YIapxouv HEYAAEC SLOKUUAVOELG oTnV emdnuia TnG maxvoapkiag koL Tou cakxapwdn dStaBntn
Kall BAOEL KOLVWVLKO-OLKOVOLLKWV TIOPAUETPWV. Z€ EMIMESO XWPWV, AV KAL N TIAXUCOPKLO apXLKA
Bewpouvtav w¢ MpoPAnUa ot uPNAoL ELGOSHUATOC XWPEG, O EMLTTOAACOC TOU UTIEPBaPOU Kal
™G maxvoapkiag avavetal mAEov Kol oTLg XapnAou/ pecaiov slcodnuatog xwpeg, Wdaitepa
OTIG QOTIKEG TePLOXEG (4). H ouvexng auéntikn taon otov emumoAacud tou umépPapou/
TLAXU oKL OTLG OVATITUCOOUEVES XWPEG, ONUELWONKE Kal o€ mpoodatn avadopd tng NCD-RiSc
(18). Evdewktika, to 2016, 10 27,1% TWV MALSWWV OTI OVATITUYMEVEG Kal Tto 23,4% OTLG

OVOTITUOOOUEVEG XWPEG NTav UTEpBapa f maxvoapka o oxéon Ue to 11,6% kat 5,5% mou nrav

25



T0 1975, avtiotolya. ITIC AVATTTUYUEVECG XWPEG AV Kal EXEL mapatnpnBel pla otabepomnoinon tou
gmumoAaopol TG maxvoapkiag katd tn tedevtaia dekaetia (71), avty daivetal va ennpedlet
Sucavaloya TIG XOHUNAEC KOLWWVIKO-OLKOVOULKEG opadec (72). MapaAAnAa, ocludwva e
npoodatn avadopd tou MOY kot tng NCD-RiSc, n omoia Baciotnke os dedouéva amo 4,4
EKATOUMUPLA ATOUO TIOU OUMHETELYOV o0t 751 mAnBuoplakég PEAETEC avd TOV KOOWPO, O
eTUMAQONOG tou SlaPntn maykoopiwg avénbnke anod 4,7% to 1980 oto 8,5% to 2014, ue
HEYOAUTEPEC AUENTELG VO TTOPATNPOUVTOAL OTLC XA UNAOU/ pecalou EL00SNUATOG XWPEC OE OXEDN
he T upnAou elcodnpatog xwpeg (8, 73). Eniong, ocuudpwva pe tnv IDF ektipdtal ot 1o 79,4%
TWV evnAlkwy pe dtaPntn, kabwg kal to 84,5% OAwvV TwV MEPLOTATIKWY adlayvwotou StaBntn
Taykoopiwg {ouv o€ XWPES XapnAou/ pecaiou elcodnuatog (74). Ta teAevtaia Xpovia wotdoo
QVLOOTNTEC PaiVETAL VO TTOPOUCLALOVTAL KOL EVTOC TWV XWPWV UPNAoU 1608AHATOC AOYW TwV
SUOUEVWV ETIUTTWOEWV TNE OLKOVOULKAG KPLONG O€ OPLOUEVES MTTUXEC TNG LYELAG Tou MAnBuooU,

LLaitepa o€ YWPEG TTOU UTIECTNOAV TOL AUOTNPOTEPA HETPa AttotnTag (r.X. EAAAda, lomavia) (75).

Y€ QTOWULKO eMinedo, CUUPWVA LE TO ATIOTEAECUATA ULAC LETO-OVAAUCNC LEAETWY TTOpATAPNONG,
TO XONAO KOLVWVLKO-0LKOVOULKO eTtimedo omwc aflohoynOnke amno to eninedo eknaidevong, Tnv
amaoxoAnaon Kal To £.00dnua cuoxetiotnke Pe auvénuévo kivduvo yla IA2 katda 41%, 31% kot
40% avtiotolya. Ta amoteAéopata autd dev Stadopomololvtav PeTaly Twv Xwpwv uPniou,
HECALOU Kol XapnAoU £loodApatog, av Kot to SeSopéva yla TI¢ Suo TeAEUTOLEG KATNYOPLEC
XWPWV ATOV TEPLOPLOUEVA (76). € LEPLKEG AAAO OXL O OAEC TIG UEAETEC EXEL OpATNPNOEL EMioNng
plo ave€daptntn ocuoxEtion HETaEl XOUNAOU KOLVWVIKO-OLKOVOULKOU E€TUMESOU OTNV TOLSLKN
NALKla Kot avénuévou Kivduvou yla A2 kol Kapdlayyelakrn vooo otnv eviiikn Lwn (77-82).
JUudwva HAALOTA LE Hia oUOTNUATLKA avaokomnon (83), o€ oktw amo T Séka peAéteg PpéBnke
OPVNTLKN) CUOXETLON METAEYU TOU KOLVWVLKO-OLKOVOULKOU ETITESOU KATA TNV oSk nALKia Kot
NG enintwong tou A2 otnv eviAikn Iwn, UE TN ox€on autn va teivel va e€aoBevel enelta anod
510pOwaon yLa TO KOLVWVLKO-0LKOVOULKO emtimedo otnv eviAiko {wr). AvTioTolya, TEGOEPLE A0 TLG
EVTEKA PEAETEC TTAPOTPNOAV ULla aVeEAPTNTN OoXEon UETOEL XAUNAOU KOLVWVLKO-OLKOVOULKOU
eTUNESOU otV TALSIKN NALKiL KoL TOu METEMEeLTa Kwduvou umépBapou/ maxuoapkiag. Ot
UTTOKELJEVOL pnxaviopol Sev €xouv akopa koatoavonBel mMANpwc, aAAd oL CUCYETIOELC UETOED
XOUNAOTEPOU KOLVWVLKO-OLKOVOULKOU ETUTESOU KOl TTAPAYOVTWY KvdUvou yla XA2, Omwe g
maxvoapkiag, tng mepLdbEPELOG LEONC, TOU KATVIOUATOG, TNG KN Looppomnuévng Slatpodng Kot
NG CWHATLKAG adpavelag f kat uPnAoTeEpwY eMMESWY OTPEG GALVETAL VA ELVAL ONUOVTLKEC (84-

86) OMWG KAl N TIEPLOPLOUEVN TIPOOPACH TWV ATOUwWV o€ Sopég vyelag (76, 87). EVOelkTIKa, pia
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avaiuon otnv Eupwmnn PBpnke to HeyoAUTEPO HEPOG NG Sladopdg petafly Tou YoapnAou
HopdwTLkoU emunmedou Kal Tou Kivduvou yla ZA2 va Stapecolafeital and tov AMZ (88), evw pia
HEAETN avadopLKA UE TIG CUMIEPLPOPES TNG LYElag otnv AuoTpalia BprKe TO KATVIOUA KoL TNV
ENeWpn ocwpatikng Spaoctnplotntac va amoteAoUV Toug KUpPLoug SlapecolaBntéc Tng

au&nuévng enimtwong tou SlaBAtn o€ ATOUA HE XAUNAO KOLVWVLKO-OLKOVOLLKO eTtimedo (89).

To KOWVWVLKOOLKOVOULKO emtimedo Twv Yovéwv (eminmedo ekmaidevong, anacyoAnon, e.codnua)
€XEL OUOCXETLOTEL emiong Kuplwg avtiotpodo HE TNV Taxuoapkia twv matdlwy, HE TIG
TIEPLOCOTEPEC CUOXETIOELG va avadEpovtal oto eninedo ekmaidevong Twv yovéwv (90, 91).
Avadoplkd pe tov poAo TG amaoyxoAnong tng Untépag dpaivetal mwg oxetiletal OTIKA pE TNV
naxuoopkia Twy nadlwy, Wlaitepa kabwg avéavovral ol wpeg epyaciag (92, 93), ue npoodata
wotooo Sedopéva amnod xapnAol/ HecAioU ELGOSHMATOC XWPEG VA UNV avadEPOUV OTATLOTIKA
ONUOVTLKEG OUOXETLOELG (94). OL LNXQVLOUOL TIOU CUVSEE0OUV TLG KOLVWVIKOOLKOVOILKEG OVIOOTNTEG
HeE TNV Ttaldikn mayvoapkia dev eival MANPWE Katavontol Kol €vag MPOTELVOUEVOS TPOTIOC yLa
TOV EVTOMIOMO TOUG KOl TNV MUETEMELTA TIAPOXN KATELOUVTAPLWY O8NYLWV YLol QVTIOTOLXEC
napepPBaocelg eival n Sitepevvnon twv (TPOMOMOLRCIHUWY) SLAUECOAABNTWY TWV KOLVWVLKO-
OLKOVOULKWV SLoidpopwV 0TO CWHATLKO BApog Twv matdlwv. OL o cuvnBlopévol SltapecoAafnteg
mou avadEpovtal ot HeAEteg mou £xouv Ste€axBel wg twpa elval ol cuumEePLPOPEG TwWV
matdlwy, OMwe €lval N KATtavaAwon cakyapolXwVv popnUATwY, N KOTOVAAWGN TPWLVoU, N
tAgB£aon, n xprion H/Y, o AMZI twv yovéwy, n SLapkela BNAacpoU, To KATIVIOMO TG KNTEPAG
KATA Tn OlapKElA TNG EYKUMOOUVNG KOl OL TPOKTIKEG oltiong twv Ppedwv, evw o
StapecoAafnTikog poOAoC TG PUOLKAG SpacTNPLOTNTAG KAl TNG KATAVAAwoNnS GpouTwVv Kal

Aaxavikwyv daivetal va eivat acadng (95).

MapAdAANAQ, OL YELTOVLEG £XOUV XAPAKTNPLOTLKA TIOU UITOPOUV VAL ETINPEACOUV TNV KATAVOLI TWV
TAPAyoOVIwY KWWOUVWV Twv atopwyv (r.y. dtatpodn, duacikr dpaoctnplotnta) | Unopouv va
OAANAETILOPACOUV LE TOUG QTOMLKOUC TapAyovies (96). AsSopévou Tou LOXUPOU OLKLOTLKOU
Sloxwplopol ava ¢ulfl 1/ Kal  KOLWWVLKO-OLKOVOULKA KATAOTOON TWwV aTtopwyv, Ta
XOPOAKTNPLOTLKA TNG YELTOVLAG UITOPOUV EMLONG VA CUUBAAAOUVY OTLG aVLoOTNTEG 0TOoV Kivduvo Twv
000eVELWV HECW OUTWV TWV Tapayoviwy. Exel BpeBel oMoV TWC TO KOLWVWVIKO-OLKOVOULKO
eninmedo TNG yeltoviag (Omwg autd opiletal amo Oeikte¢ mou afloAoyoUv TO KOLVWVLKO-
OLKOVOULKA XOPOKTNPLOTIKA TwV Katolkwv 1u.x. emimedo ekmaibeuong, eoodnua, avepyia)
OXeTlleTOL OPVNTIKA E TOV EMUMTOAACUO KOl TNV EMiMTWon tou 2A2, kabwg emniong mpoTteiveTal

OTL eEMNPEATEL XAPAKTNPLOTIKA TOU KOWVWVLKOU (TT.X. 0odAAELQ, GUVOXT), TPOCBOON OE UTNPEGCLEG
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vyeiag) kat Tou puotkov TeptBairAovtog (rm.x. mpooBacn o€ LYLEWVEG/ avBUYLELWVEC SLATPODLKEG
ETUAOVEG, EUKALPLEG yLO TIEPTIATNUA) TNG YELTOVLAC (97). Z€ pLa tpOodATN TPOOTITIKY UEAETN N
HOKPOXPOVLOL €KDECN OF YELTOVIEG PE PEYOAUTEPOUC TOPOUG YLO TN OTAPLEN TNG CWHOTLKAG
SpaotnplotnTac Kot o PIKPOTEPO Babuod NG UYLELVAG SLATPODNC CUOXETIOTNKE e XOUNAOTEPN
EMUMTWOoN tou XA2, evw n enidpacn TOU KOWWVIKWY XAPAKTNPELOTIKWY (aoddalela, cuvoxn) be
BpéBnke va elval otatiotikd onuavtikn (98). MapdAAnAa, cUudpwva Pe pLa mpoodatn UETO-
OVAAUGH TIPOOTITLKWV UEAETWY, N Stapovh o€ pn acpaleic yeltoviég BpEOnke va oxetiletal pe
HELWHEVN PUOLKN SpaoTNPLOTNTA TWV TOLSLWVY Kal po eAaxiotn avénon otov AMZ, aAAd oOxL

OTATLOTIKA ONUAVTLKA HeTaBoAn otov kivbuvo gudaviong matdikng maxvoapkioag (99).

1.2.4. Awatpodikoi mapdyovieg kat Alatpodikd mpoTuTIa

Mpoomtikeg HeAETEG €xouv Oelfel OTL n KATAvAAWON UEUOVWUEVWY Tpodiluwv 1 opdadwv
Tpodipwyv pmopel va cUpBAAAeL otnv gudavion tou IA2. JUpPwva PE pLa TTOAU Tipoodatn
OVO.OKOTINGN QVOOKOTINOEWV Kol Peta-avalloswy (100), n uPnAdtepn KatavaAwaon KOKKLVOU
KOl EMEEEPYOAOCUEVOU KPEATOG KOL CAKXOPOUXWV podnuatwv [ poPnUATWY HE YAUKOVTLKA
Bp€Onke va aufavel onUAVTIKA ToV Kivouvo yla A2, Je TN 0XECN WOTO0O TWV POPNUATWY HE
YAuKavTika va Baoiletal os meploplopéva dedopeva. Ao tnv aAAn, n uPnAotepn Katavalwaon
TPOLOVTWYV OALKAG AAEONG, YOAOKTOKOULKWY XaUNAWY O& AUmapd, ylaoupTiol, Tuplou, dpoutwy,
elatodadou, cokohdatag Kal kade BpeOnke va oxetiletal Pe PLELWHEVO Kivduvo yla A2, Omwg
napouotaletal oto IxAua 1.1. Mwa mpdéodatn avaokOmNnon MHETA-AVOAUCEWY HEAETWV
TapATAPNONG OVESELEE EMIONG WG ONUAVTIKEC TIC CUCXETIOELG LETAED eMefepyOUEVOU KPEATOC,
TPOIlOVTWY OALKAG GAEONG Kal cakyxapoUXwv podnudtwv kot tou Kivduvou yla A2 (47).
NapdAAnAa, afilel va avodepBel OtL o empépoug peta-ovaivoelg (101, 102), n Betkn
OUOXETLON HETAEY TNG KOTOVAAWONG CAKXOPOUXWV podpnuatwy Kot kKivduvou yla A2 Bpébnke
Va TP OAUEVEL ONUOVTLKA HETA Kot ard §1opBwon yla tov AMZ, unmodnAwvovtag otL n enidpaon
TWV podnUATWV autwv dev dtapecolafeital eE0AOKANPOU A0 TO CWHATIKO Bapog. Avadopikd
HE TOV POAO TwWV OpenmTIKWV cuoTaTikwy, £xel avadelxBel n apvntik oxéon HETaly TNG
MPOoAnYPnG GuTIKWV vwv, payvnaoiou kat pAaBovoeldwv kat kwvduvou yla A2, kaBwg Kat n
apvnTikn emnibpacn tou auénuévou YAukatpkol Oeiktn/ doptiou (100). Amd tnv AAMAn,
ovadopLka e To SLattnTiko Almog dpaivetal OTL n moLdTNTA TOU £XELTILO CNUAVTLKO pOANO O GXEON
HUE TN OUVOALKN TtpooAapfBavopevn moootnta. XTNV MPOoOoTTikl HeAETn Nurses’ Health Study
(NHS), o dlatteg mou meplhapPBavav meplocotepo Autapd PpUTIKNAG TPOEAELONG OE OXEON LE
{WwKA Autapad, Omwg Kat n auénueévn mPooAnydn w-6 TOAUAKOPESTWY AUTAPWY CUCXETLOTNKAV UE
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Helwpévo Kivouvo yla ZA2 (103), evw n au€nuévn mpooAnydn tpaveg AUTopwY GUOXETIOTNKE UE
auénuévo kivbuvo yla A2 (103). Emiong, n auénuévn KATtavaAwaon HLOVOAKOPESTWY ALTAPWY
Bp€bnke va €xel kamoto 0dehog (104), evw mapatnpnOnke kot pia acBevig BeTIKA CUOXETION

avApeoa otnV MpocAnyn pakpac aAloou w-3 Autapwyv 0€EwvV Kal Tou Kwvduvou yia 2A2 (105).

Evw yLa moAAQ xpovia n €peuUva ATAV ETUKEVTIPWUEVN OTNV EKTIHNGN TNG OXEONG LELOVWUEVWV
TPOdIHWVY 1 BPETTIKWY CUCTATIKWY UE TNV EKACTOTE VOOO, Ta TEAEUTALA XpOvLa utooTnpileTal
OTL €lval XPNOLUN N «OALOTIKA amotipnon» tng Statpodikng cuuneptdpopdc (106), dnAadn n
aflohoynon Twv SlaTpodlkwy MPOTUNMWVY T omoia meplypadouv nwe Stadopa tpodua i
BpemTIKkA cuoTaTIKA KatavoAwvovtal o€ cuvbuaopoUg. 2tn peAeétn NHS Sdatpodikd mpotuna
Tmou xapaktnpilovtav amd aufnuévn katavaAwon ¢epolTwv, AAXOVIKWVY, OAKAG AAECEWG
TMPOIOVIWY KOl OOTPLWV Kol XOMNAR KATAVAAWGON KOKKIVOU KPEOTOC, OVEMEEEPYAOTWY
SNUNTPLAKWVY KoL oakXapoUXwWV podnUATWY CUOXETIOTNKAV UE XopUNnAOTEPO Kivduvo yla IA2
(107, 108). Emiong, €va AutikoU TUTIOU SLatpodlkd TPOTUTIO KaTA TNV ednPeia mou
xapaktnpilovtav omd auénuévn KatavaAwon KOKKIWVOU Kol EMEEEPYAOUEVOU  KPEATOC,
enefepyAoUEVWV SNUNTPLAKWY KOL YAUKWV CUCXETIOTNKE HE auEnuévo kivduvo avamtuéng A2
otnv eviAiko {wn (109). Ze pia mpdodatn avaokomnon LETO-0VOAUCEWY LEAETWY TOpATAPNONC,
eniong avadeiytnke n CUCKETLON EVOC UYLELVOU SLOTPOPLKOU TIPOTUTIOU TTOU XapaktnpLllotav anod
HUELWHEVN KOTOVAAWON KOKKLVOU KOL EMEEEPYAOUEVOU KPEATOC, METPLA KOTOVAAWGN QAKOOA,
XOUNAR KOTOVAAWGOT 0aKXOPOoUXWV pOodNUATWY KoL auEnUEVn KatavaAwaon SnUNTPLOKWY OALKNG
AAeoNG PE HeLwMEVO Kivouvo yla 2A2 (47). To Statpodlkd autd mPOTuTo gival cUUGWVO UE TO
TpOTUTo TNG Meooyelakng Slatpodrcg, N MPookOAANGCn oto omoilo £xel davel va HELWVEL TOV
Kivbuvo eudaviong A2 koata 19-23% (110, 111). Téhog n moAU mpdodatn aAvacokOmnon
QVaoKOTINOEWV Kal peTa-avaluoewv (100), avédele emiong tnv mpootateutiky dpdon tng
Meooyelakng diatpodng, kabwg eniong kat tng vPnAdtepng mpookoAAnong otn Slawta DASH
(Dietary Approaches to Stop Hypertension, n omoia xapaktnpiletatl and vPnAn KatavaAwon
dpoUlTWY, AOXAVIKWY KOl YOAGKTOKOUIKWY XOUNAWV O Autapd) Kol TNG KAANG moldtnTag
Statpodng, omwe afloloyeital anod toug deikteg Healthy eating index (HEI) i Alternative healthy

eating index (AHEI).
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Ixnpa 1.1. Katavalwon opdadwv tpodipwv Kat Kivéuvog yla IA2: Ixetikol Kivbuvol Omwg
TMPoéKUYPaV amoO HETA-AVAAUCN OUOTNUOTIKWY OVOOKOTIOEWY KOl UETO-0VOAUCEWV
(obudwva pe (100))

(A) Zuykplon petaty vPnAoTEPNC KO XAUNAOTEPNG KaTtavalwaong. (B) Avaluon 66ong-amokplong

A. Highest versus lowest B. Dose response analysis
1 1
1 131 I 137
Sugar sweetened beverages -1 4 —a— Processed meat (per 30 g/day) ! —a—
| 127 | 125
Processed meat = 1 —8— Artificial sugar sweetened bevergaes (per 1 serving/day) - : [ ]
!
1 1.25 | 1.21
icial sugar sweetened beverages : —a— Sugar sweetened beverages (per 250 ml/day) : .
Red meat - A A
ind mee : Red meat (100 g/day) — ]
1
Fish = H—‘-s—q 11.04
: 1.08 Fisg (per 105 g/week) -{ jl
Egg - ) 1.08
' 1.01 Egg (per 30 g/day) - Peoa
- 1
Refined grain L 11.01
0961 Refined grain (per 30 g/day) - | |
High-fat dairy products | —a-— :
g y P ! 11.00
Fruits and vegetables - P—O:—ari Logymes (por. 50 oY) [
091 0 ez'_{
Vegetables | —a— High-fat dairy products (per 200 g/day) -1 '
087 0.98,
Milk < G Fruits (per 100 g/day) <
0.92 : 0.96,
Fruits i Low-fat dairy products (per 200 g/day) —|
091 1 |
Cheese — —a—! 089
1 Nut (per 28 g/day) -1
0.86 \ |
Yogurt - P 087 1
1 Milk (per 200 g/day) -
084 | ik (p g/day) ‘
Olive oil - - : 0.78 '
t /i —1 ——4
0.83 \ Yogurt (per 200 g/day) ‘
Low-fat dairy products —a— ' 091!
. 0.82 : Olive oil (per 10 g/day) | - j
hocolate -
| ]
0.77 H Cheese (per 50 g/day) -{ )-ng—%
Whole grain - —a— : ;
0.65 1 087 4
Coffee 4 —8—— 1 Whole grain (per 30 g/day) - HH
1 1
! 1
4 L
T T T T T T T T T T
6 8 1 12 14 6 8 1 12 14
Pooled risk ratio Pooled risk ratio

Avadoplkd pe cuoXETLON HETOED SLOTPOPLKWY TIAPAYOVIWY Kal Taxuoapkiag, pia mpoodatn
OVOOKOTINGN EMLONUIOAOYIKWY, TIPOOTTIKWY KoL HEAETWV TapEppaong avadepel OTL N
mAsloPndia twv peetwv unootnpilouv tnv UTAapPEn HLOG BETIKAC CUOXETIONG UETOEL TNG
KATAVAAwWoNG e€ALPETIKA eEMeEEPYACUEVWY TPODIUWY (oVaK, ypriyopo ¢paynto, EVEPYELAKA TTUKVA
TPOdLUa PE EUXApPLOTN yevuon- “comfort foods”, cakyxapouxa podripuata, YAUKA, CGOKOAATEG,
£TOLUA TIPOC KATAVAAWGON SNUNTPLOKA) KAl TOU CWHATIKOU Almoug otnv matdikny kot ednPikn
NALkia (112). MNapdAAnAa av Kol LETA-AVOAUOELS TIPOOTITIKWY UEAETWV KAl LEAETWV TtapEUBaong
CUUTEPALVOUV OTL UTIAPXEL Mia BeTK OUOXETION METAELU TNG KATOVAAWONG CAKXAPOUXWV
PODNUATWYV KAl TNG aU€nong Tou ocwuatikol Bapouc oe matdla kat eviAkeg (113), n oxéon autn
€xel audloBntndel kpivovtag tn pebBodoloyia Twv PEAETWY autwv w¢ avemapkny (114). Mua
HETA-AVAAUCN OCUYXPOVIKWV HeAETwV PBpnke emiong OtL n  OUVOALK KaTavaAwon
YOAOQKTOKOULKWY Kol YAAOKTOC Eexwplotd Mmopel va oxetiletol pe HeElwpEVO  Kivduvo
maxvoapkiag os modla kot eviAikeg (2A: 0,54, 95% AE: 0,38-0,77 yia ta madia kat 2A: 0,75, 95%

AE: 0,69-0,81 yLa toug eVAALKEG yLa TN GUVOALKH KatavAaAwon yoAakTtokopkwy kat ZA: 0,87, 95%
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AE: 0,80-0,95 yia ta madia kat 2A: 0,77, 95% AE: 0,68-0,87 yLa TOUC EVAALKEC YLAL TNV KOTOVAAWON
yaAaktog) (115). Ao tnv GAAn, QO HETO-OVAAUGCN HEAETWV TApPEUPacnG Kol mapathpnong
CUMMEPALVEL OTL UTIAPXEL it OUSETEPN OXEON UETALY TNG KATAVAAWONG YOAOKTOKOULKWY KOl
Tiaxuoapkiag otnv mPwLUn Kot tTn péon matdikn nAwkia Kol pia mpootateuTiky enibpaocn Twv
YOAQKTOKOULKWY Tpoioviwy otnv edpnPeia (116). IXeTIKA e Tov poAo Twv PppolTwv Kol TwvV
Aaxavikwy, av kat urtapyxouv dedopéva otL oxetilovtal avtiotpoda PE CWHATIKO BApPOC, TNV
naxvoapkia (117, 118) kat dAAAouc mapAayovTeg Tou petaBoAkol cuvdpopou (119), dev umapyet
opodwvia petafl Twv peAeTwv. TEAOG utooTnpileTal OTL N LEAETN TWV SLATPOPLKWY TIPOTUTIWV
umopel va e€nynoet KaAutepa tov Kivbuvo TNnG Maxuoapkiag oE oxéon HE TA HEUOVWUEVA
BOPEMTIKA CUOTATLKA I TA TPOPLUA. 2TO TAALCLO AUTO, £xeL Bpebel 6TL n uPNAOTEPN CUUUOPDWON
HE €va SLaTpOodPLKO TIPOTUTIO TIOU XAPAKTNPLIETAL ATTO EVEPYELAKA TTUKVA TPODLUO, TTAOUOLO OF
Almog kot xapnAd oe GUTIKEG iveg otnv madik nAkkia mpodlaBetel yia umépBapo Kot
naxvoopkia otn peténetta {wn (120), kabwg eniong n uPnAdtepn cUPUOPPWON UE Eva LYLEWVO/
OUVETO Slatpodiko mpotumo (mAovolo o ppolTa, AaXoviKA Kol tPolovta oALKAG AAeonc) €xel

OUOXETLOTEL PVNTIKA LE TNV KEVTPLKI TIOXUOOPKLO 0 HEAETEG O€ eVALKEG (121).

1.2.5. Zwpatikn dpaoctnpiétnta kot KaBiotiky cupnepipopd

Aebopéva amod ) peAétn NHS avadépouv pia avtiotpodn oxéon petafl tou Kivduvou yla XA2
Kall TNG METPLOG PO uPNANG évtaong aoknong (m.x. évtovo mepnatnua) (122), tou ypriyopou
Bnuatiopou (123), kal Twv acknoswv evduvapwong (124), aveéaptnta paiota and tov AMI.
Entiong, pla HeAETN o€ ATOUA LE LOTOPLKO IA2 £6€LEE OTL N AVILIKELUEVIKA LETPOUUEVN LETPLA TTPOG
uPNAAG évtaon AoKNGoN CUCXETIOTNKE aApVNTIKA UE TNV LVooUALVoavTiotaon aveéaptnta amnod to
dUAo, TNV NAKia, TNV MepLdépela LEGNG, TO KATIVIOHA KAl ToV autodnAoU evo Xpovo TnAeBaong
KOl KOOLOTIKWYV SpaoTnPlOTATWY. € pio MPOodATn AVAOKOTINON HETA-AVOAUCEWV HEAETWV
napatnpnong, avadelxtnke €miong n apvnTK CUOXETLON TNG OUVOALKAG KOL TNG CWHOTLKAG
SpaotnplotnTag Katd tov eEAeUBepo XpOVo e Tov Kivouvo yia 2A2 (47). MapaAAnla, €xel BpeBOel
OTL Ta atopa pe eminedo ocwpatikng dpaotnpiotntag 600 MET Aemtd/ eBdopada (SnA. To
€\AXLOTO OUVIOTWEVO eminedo) elxav 2% UikpOTEPO Kivduvo yla A2 o€ oX£0N UE AUTA TIOU SeV
Atav kaBoAou owpatikd OSpaoctipla. Emiong, n avénon tou emuESOU  CWMUATLKAG
Spaaotnplotntag ano 600 o 3600 MET Aenttd/ efdopada, pelwoe mepaltépw Tov Kivduvo Kata
19%, evw yla peyaltepn avénon oto eninedo cwuaATIKAG Spaotnplotntag dev mapatnpndnke
e€loou onuavtiki peiwon otov kivéuvo (125). Av Kal N HEUOVWHEVN EMISpAON TNG CWHATIKAG
6pacTNPLOTNTAG OTOV EAEYXO TOU CWHATIKOU Bapoug avadEpetal mwe eivat apdiAeyouevn (126),
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b6ev umapxet apdBoAria otL ta LPNAOTEpA eminmeda TOKTIKAG CWHATLKAC Spaotnplotntag
oupBailouv otn BeAtiwon TG PUOLKAG KATAOTAONG KAL TNG KAPSLayYyELAKAG Lyelag. Ta xaunAd
enineda cwHATIKAG SpaoTNPLOTNTAG AMOTEAOUV HAALOTA Ttapayovta KAELSL otnv emdnuia tng
maxvoapkiag kol tou XA2 Kal OTIG VEAPEC NAWKIeC. Evdelktikda, o HeTtofoAlkoc kivduvog
(oupmeplapBavouévng tnGg woouAwvosualoBnoiag) €xel BpeBel ot auv&avetatr pe dooo-
€€aPTWHEVO TPOTO KABWC PELWVETAL N CWHATIKA Spaotnplotnta o€ mawdld nAwkiag 9-15 etwv

(127).

YIApxeL Loxupr oUCXETION METAEU TOU KABLOTIKOU XpOVou (aUTOSNAOUUEVOU 1} QVTLKELUEVLKA
HETpOUEVOU) PE TNV eudavion tou A2 (128, 129), pe tov auénuévo XPOVO KABLOTIKAG
ocuunepldopag va daivetal va oxetiletal pe Suthacto kivéuvo yla A2 (128). EvOelKTIKA, OTN
pueAétn NHS n avénon otov xpovo thAeB£aong rj otov KaBLoTIKO XpOVOo KATA TNV EPYOOLO KOTA
8Vo wpeg/ nuépa ouoxetiotnke pe 14% kat 7% avénon tou Kvduvou ylao XA2, avtiotolya
avegaptnta ano ta enineda cwpatikig dpaoctnplotntag (130). Eniong, o€ pia mpoormtik LeAETN
o€ eVNALKEG MEONG NALKIOG O QVTIKELUEVIKA UETPOUMEVOC KOOLOTIKOG XpOvog TpoePAse tnv
gudavion woouAlvoavtiotaong avefdptnta amnd ta enineda pétplag mpog uPnAng Evtaong
ocwpatikng dpaotnplotntag (131). MpdodaTeEC AVACKOTIOELG AVACKOTII|CEWY TIOU £EETACAV TN
oxéon Metafl TNG KABLOTIKAG CUMTEPLPOPAG KAl TNG MoxUoapkiag avadepouv OTL oL BETIKEG
OUOXeTioEl TOOO ota madid kot toug epnpoug (132) 6oo otoug evnAikeg (133) eivat
TIEPLOPLOUEVEC KOl UTIAPXOUV Alyeg eVOELEELG yLA ALTLOAOYLKY) CUGXETLON, LLE T OUCXETLOELG TTIOU
adopolv otov xpovo TnAeBEaong woTtOoo va €lval MO CUVETELG. Ta OMOTEAECUATA HLOG
OUOTNUATIKIG QVOOKOTINONG TIPOOTITIKWY MEAETWY KATAANYOUV OTL £TIONG OTO OTL UTIAPXOUV
LoOXUPEC evOeielc yia pa avtiotpodn cuoxETion UETOED TwV CUVOALKWY ETUMESWY CWHOTLKAG
SpaotnplétTnTag OTNV TPOOYOALKA NALKLA KAl TNV UTEPBAPOTNTO OTN UETEMELTA TTALOLKA NALKLAL,
KaBWGE KAl OTLUTIAPXOUV LETPLEG EVOEIEELG yLaL Lo avTioTolyn BETIKA CUOXETLON UE TNV ThAeBEaon

(134).

1.2.6. AAAoOL T PAYOVTEG TOL TPOTIOL {Wrig

"YTivog

2tn peA€tn NHS n Stdpkela Tou UTIVOU GUCYETIOTNKE HE TOV KivOuvo 2A2, Pe TOCO TNV aUuEnpévn
(=9 wpeg) 600 Kal TN pelwHEVN (S5 wpeg) Stapkela va cuoyetiletal pe avénuévo kivéuvo (135).
ErumAéov, n avénon t¢ SLapkeLlag UTIVOU CUOXETIOTNKE PE aUENOoN TOU CWHOTLKOU BApoug Kat

Tou KLvdUuvou yla 2A2, 6nwg emiong Kal n epyacia oe vukteplvr Bapdila kat n xapnArn molotnta
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Tou UTvou (m.X. poXaAnTo, SuckoAia Evapénc Kol Tapapovr ¢ oTov UTvo). H xapnAotepn £KKpLon
pHeAatovivng (HeTpoupEVn amo Ta Mpwiva Selypata ovpwy), pLa €vOelEn Slakomng Tou UTvou,
ouoxetiotnke emiong avefaptnta pe uPnAotepo kivbuvo A2 (136). Z0udwva pe T
OTTOTEAECUATA LG LETO-OVAAUGCNC TIPOOTTIKWVY peAeTWVY (137), o kivduvog yia 2A2 ntav Kotd
28% peyoAUTEPOC OTA Atopa TTou SnAwvav pikpn Stapketa UTvou (£5-6 wpeg/ vuxta) kat 45%
HeyoAUTEPOC ot Atopa Tou SnAwvav peydAn Siapkela Umvou (>8-9 wpeg/ vixta), evw
ovadopLKa PE TNV TOLOTNTA Tou UTtvou, 0 Kiviuvog yla A2 ntav Katd 57% peyoAUTepOog ota
atopa mou dnAwvav duckoAia otnv évapén Tou UMVoU Kal Katd 84% HeyoAUTEPOG OTA ATOUA
mou SnAwvav duokoAia otn Statripnon Tou. EmumAov, n amodpaktikni dnvola UTVouU, N omola
elval ouyvr og UTEpPBapa Kal moxUoapKa ATOMA, AMOTEAEL £VOV VEO TPOTIOTIOLHOLLO TTapAyovTa
KLvSUVOU ToU OXETI{ETAL HE TNV LVOOUALVOavTioTacon Kat tn Sucavoxn otn YAUKOIn kal ¢aivetal
WG UIMOopPEL va emnpedoel tnv avantuén npodlaPntn (20-67%) kat A2 (15-30%), avefdaptnta
a6 aAAoug mapdyovieg kivbuvou (138, 139). MeAéteg €xouv deifel emiong OTL N ATODPAKTLKN
amvola UTvou elval cuxvotepn ota atopa Ue IA2 (36-60%) o ox€on HE TOV YEVIKO TANBUGUO
(140). e pla peta-avaAuon TPOOMTIKWY HEAETWV O eVNAIKEC BpéBnke emiong pla Betikn
OUOXETLON HETAEL TNG ULKPNG SLApKELAC UTIVOU Kal Tou KvdUvou gpdaviong maxuoapkiag (ZA:
1,25, 95%AE:1,14-1,38), evw n avtiotolyn CUOCXETLON ME TNV aunuévn SLapkela UTvou O€
BpéBnke va elval oTOTIOTIKA onUavTikn (141). I mapopoLa AMOTEAECUATA YL TN JUKPT SLapKeLa
UTIVOU KATEANEE Kal pio avtioTolyn HETA-AVAAUGH TIPOOTTIKWY HEAETWVY O& aLdIKO MAnBuouo
(ZK: 1,30, 95%AE: 1,20-1,42) (142). NapdAAnAa, n xapnAr molotnTa UTIVOU €XEL CUCXETLOTEL LIE
TO UTIEPPBapPO/ MOXUCAPKIO OE CUYXPOVIKEG MEAETEC, UE TN OXECN AUTH va paivetal Twg eival

avegaptntn anod tn didpkela UTvou (143).

Kamviopa

H €kBeon og maBNTIKO KATVIoUA €XEL CUOXETLOTEL pe katd 10-16% auvénuévo kivbuvo yla ZA2,
evw 0 Kivduvog éxel BpeBel va auvfAaveTtal yLo TOuG KATIVIOTEC e S0C0-eEQPTWEVO TPOTIO KOL VOl
Kupaivetol ano 39% yia 1-14 towyapa/ nuépa £wg 98% yla =25 tolyapa/ nUéEpa, o OXEON e
TOUG Un KamvioTéG (144). Emiong, av KoL oL mpwnVv KAmvLoTEG BpéBnke mw¢ e€akolouBouv va
€xouv auvénuevo kivbuvo yla gpdavion ZA2 katd 28%, o kivbuvog autdg GAavnKe va LELWVETAL
KaBwg auéavetal To Xpovikd Slactnuo amo tn SLAKOTI) TOU KATVIoOHATOG, aAAAQ WOTOCOo Vo
TapOPEVEL auénuévog (katd 15%) akopa kot 20-29 €tn apyotepa (144). Ivpdwva pe Ta
QUITOTEAEGATA LLOG LETA-AVAAUGCNG TIPOOTITLKWY PEAETWY, O OXETIKOC Kivduvoc yia ZA2 Atav 1,37
(95% AE: 1,33-1,42) yLo. TOUG KQTIVLOTEG O€ OXEON L€ TOUG N KamvioTtég, 1,14 (95% AE: 1,10-1,18)
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YL TOUG TIPWNV KOATIVLOTEG OE OXEON LE TOUG KN KATVLOTEG Kaw 1,22 (95% AE: 1,10-1,35) yia Toug
LN KATIVIOTEG e €KBeon og MaBNTLKO KATIVIOUA O OXEON LLE TOUG N KOTVLOTECG XWPLG EKBeon.
Emniong og oxéon e TOUG [N KOTVLOTEG, 0 KIVEUVOG YLa TOUG KATIVLOTEG TV AUENUEVOG KATA 21%,
34% kal 57% yla 6coug kamnvilav <10, 10-19 kat 220 Tolyapa TV NUEPQ, KaBwC eMiong yLa Toug
TIPWNV KATIVIOTEG NTAV aUENUEVOG Katd 54%, 18% kat 11% av eixav StakOPeL TO KATVIOMA yLa
<5, 5-9 kat 210 €tn, avtiotowa (145). To KAMVIOPO €XEL CUOXETLOTEL e YaunAotepo AMI o€
EVAALKEG VW TwV 24 £Twv, KUpiwg avdpec alAd OxL og ULKPOTEPEC nAKieg. Emiong evw oTig
YUVOUKEG TO KATIVIOUO €XEL OUCYETLOTEL PE TNV KEVTPLKN TAXUOAPKIA, OTOUC AVIPEG avtioTolya
Oev €xeL Bpebel onuavtiki dtadopd HETAEU KOMVIOTWY KOL N, OV KOL OTOUG KOTIVIOTEG EXEL
napatnpenOsl Uikpotepn mepldépela woxiov (146). Awadopol mbavol BroAoyikol pnxaviopol
UITOPOUV va €Ny oouV TN OXEoN UETAEL TOU KOMVIOUATOG Kot Tou 2A2. ApXLKQ, TO KATIVIOUA €XEL
ouoxetlotel pe auvénuévo KivOuvo KEVIPLKAG Toyuoapkiag i omAayxvikol Atmoug (147). H
OUCOWPELON OTAAXVLKOU AlTOUG OTOUG KATIVLOTEG Umopel va odelletal ota auénuéva enineda
KOPTL{OANG TIoU €mayovtal ano tn Sléyepon NG SpaotnpLlOTNTAC TOU cUMMAONTIKOU VEUPLKOU
ocuotnuatog (148). EmutA€ov, To KATVIOUA €XEL PAVEL TTWG EXEL AVTL-OLOTPOYOVIKEG ETULOPATELG
OTLC YUVOIKEC KOl MELWVEL TNV TEOTOOTEPOVN OTO MAAOUA otoug avdpeg (149). Autol ot
TMAPAYOVIEG WUTOPOUV va TPowOnoouv Tn OCUCCWPEUCN OMAOXVIKOU Almoug Kkal tnv

LVvooUALvoavTioTaon, LoLaitepa oToug AVTpPEC.

KatavaAwon aAKooA

Exel mopatnpnBel pia U-shaped oxéon petafl tng KOTovaAwong oAKOOA Kol Tou KvéUvou yla
A2, pe TV eAadpld mpog HETPLA KATAVAAWON aAKOOA va cuoxeTileTal HE HELWUEVO Kivouvo.
Mia peta-avaAuon os 370.000 atopa pe 12 xpovia moapakoAolOnong avadepel Peiwon Tou
KtvdUVOoU TNG vooou Katd 30-40% petafl autwv mou katavaAwvay 1-2 aAkoolouya/ nuépa (6-
48yp aAKOOA) o oxéon UE AUTOUC MOU KatavAaAwvayv 3 1 TEPLocOTEPA AAKOOAOUXA TOTA TNV
nuépa (248yp aAKOOA), eV YLt TOUC TEAEUTALOUC O KivOuvOog ATOV TTOPOUOLOG HE AUTOUC TIOU
aneiyav (ZK: 1,04, 95% AE: 0,84-1,29]) (150). ErutAéov oto MAQLOLO MLAG TILO TPOOHATNG META-
ovAAUONG EXELTIPOTAOEL OTL N TOCOTNTA AAKOOA TIOU EXEL TIPOOTATEUTLKY Spdon ylo tov A2 gival
24yp/ nuépa yLa TLG Yuvalkeg Kat 22yp/ nUEPQA YL TOUG AVIPEG, EVW TO AAKOOA Umopel va elvat
ermBAaBEg o katavaAlwon mavw amo 50yp/ nUéEpa yLa TG yuvaikeg kot 60yp/ nUEPA yLa TOUG
avtpeg (151). Ztoug miBavoug SLapecoAoPNnTEG TWV EUEPYETIKWV ETMIOPACEWV TOU OAKOOA
nepthappavovtal n BeAtiwon ¢ voouAlvoevalcOnoiag, n avénon tng HDL-xoAnotepOAng Kal
™G adutovektivng kabBwg kat n avitpAeypovwdng dpaon tou. And tnv AAAn, n auénuévn
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KaTtavalwaon OAKOON  €xeL  TIOAAQTTAEC eruPBAaBeic HeTaBOAKEC  emIOPAOELG,
ouunepltAapBavopévng TnG avénong TN eVePYELAKAG TPOOANYNG KoL TOU CWHATIKOU Bapouc,
™G avénong twv emmedwv TpLyAukepldiwy, TNg maykpeatitidog, TG dlatapaxng Tou

HETABOALOHOU TWV LSATAVOPAKWY KAl TNG NMATIKAG Aettoupyiog (150).

1.2.7. Mpdtuma tpdémou Jwrig

OL avBuylewvég dlatpodlkég ouvnBeleg, 0 KABLOTIKOG TPOTOG {WNAG KOL N UELWUEV CWHOTLKA
Spaotnplétnta cuvdéovtal oTeva PE TNV avénon tou Kvduvou yla XA2, T000 AUECH OCO KOl
£UUECA MEOW TNG MpowbOnong t¢ maxuoapKiag Kot dtadopwv mapayoviwy Tou UETABOALKOU
ouvdpopou. EToL n tpomomnoinon Tou tpomou {wr¢ tou otoxeVel ot BeAtiwon Twv Statpodikwy
ouvnBswwv Kkal TNV avfnon Twv EMUTESWYV OCWMATIKAG SpaoctnpldtnTag amoteAolv ToV
akpoywviaio AiBo twv mapepPacewv npoAnyng tou ZA2. MNapeuPacelg oe atopa vPnAou
KwwéUvou yia XA2 (pe moxvoapkia kat Slatapayuévn ovoxr) otn YAukoln) ol omolieg
nepAaufavav cUUPBOUAEUTIKA Yl TN HELWON TOU OWHATIKOU BAPOUC KAl TOU OAKOU Kal
Kopeopévou Almoug tng dtatpodng kal tnv avénon tng mpocAnPng PuUTIKWV VWV Kal TG
oWUATIKAG dpaotnpLotntag £xel Ppebel OtL 0dnyolV oe pelwon Tou Kwwduvou epdaviong A2
KaTA 58% o€ XpovIko dlaotnua tplwv etwv (152, 153), pe ta odp€An va dtatnpouvtat yio TToANA
XpoOvila UETA TNV evepyo mepiodo mapéuPaong (154, 155). Zto mAaiolo NG OUVOUAOCTIKAG
afLoAoynong Tou pOAoOU TwV TOPOYOVIWV TOU TPOTOU {WNG, av Kol TIOAAEG UEAETEG €XOUV
efetdoel TN ouoxEton tTwv Slatpodkwv TPoTUTwWY HE tov Kivbuvo ZA2 (156, 157) kat
naxvoapkiag (121) otoug evAikeg, Ta dedopéva avadoplkd e MPOTUTIA TOU Tpomou {whG elval
neploplopéva. Mia mpoodatn cuyxpoviky UEAETN o€ acBevelg pe IA2 €E€TOOE TN OCUOXETLON
HETAL TmpoTUNWV TPoTou {wNG (oupmephapfavovtog PETAPANTEG yla Tov UTvo, TN GUOCLKN
Spaotnplétnta, TNV Katavalwon tpodng, TNV KatdbAupn, to aAKOOA KOl TO KAMVIOHA) UE
HETABOALKOUG TP AyovTEG OXETL{OUEVOUG UE TNV Kapdlayyelakn kot vedplkn Asttoupyia (158).
Mia mpoodatn €miong cUYXPOVLKN UEAETN og evAALKEC otnv lomavia cuvluace Statpodikad
npotuna, Guolkn SpaoctnplotnTa, KabLoTiky cupnepldpopd, SLApKeLa UTIVOU KOl KATIVIOUO KOl
avédelle Tpla mpotuTa Tpomou {whG, €K TwV omolwv n PeyaAutepn cUUUOPPWON OTO MPOTUTIO
TPoOmou {wNn¢g mou xapaktnpldtav amod «ukty dlatta-vPnAn puoikn SpaoctnploétnTa-Alyotepo
KOOLOTIKO TPOTO {WIC» CUOXETIOTNKE UE ULKPOTEPN TLOAVOTNTA TApoUaCiag moyvoapKiag ot
oX€on HUe ekeivo mou yapoktnplldotav amo «otwyn Slatta-xapunAn duoikn Spaoctnplotnta-

KaOLoTIKO TPoMo {wne» (159).
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JUYXPOVLKN) HEAETN TOU €EETOOE TN OUOXETION TWV TPOTUNMWV TPOmou (wnG Kol
kapSlopetaBoAikwyv moapayoviwv oe mawdld 9-13 etwv otnv EAAAda €6ele apvnTikEG
OUOXETIOELG METOEU TNG TPOOKOAANONG O €val TTPOTUTIO TIOU Xapaktnpllotav amno aufnuévo
XPOVO ThAeB£aong, Hikpr SLapkeLla UTIVOU Kal AUENUEVN KATAVAAWGN COKXOPOUXWY POPNUATWV
Kol Tapouciag vooulwvoavtiotaong (160), tng mMpookOAAnonG ot €va TPOTUTIO TIOU
XapaktneLZotayv and auénuévo xpovo PETPLAG-TtpoG-UNARG évtaong puotkr SpaoctnpLoTnTa Kat
ouxvOoTEpa yelpATA Kal mopouciag woouAwoavtiotaong (160), SuoAutdatpiog (161) kat
naxvoapkiag kat auvénuévng Amwdoug palog owpatog (162), kabwg emiong UeTall NG
TMPOOKOAANONG O €va TPOTUTO TIoOU Yapaktnpuotav amd uPnAotepn Katavalwon
YOAOKTOKOULKWY KOL TILO LOOPPOTINEVO TIPWLVO, KABWE KOl OE TTPOTUTIO TTOU XapaKTNPL{OTAY Ao
uPnAdtepn KotavAAwon ¢GPOoUTWVY, AAXOVIKWV Kol SNUNTPLOKWY OALKNG QAE0EWG KOl TNG
napouaoiag maxuvoapkiag kat avénuévng Aumwdouc palag cwpotog (162). MponyoUpeveg LEAETEC
o€ TALOIKO TIANBUOUO €xouv cuuTePAAPeL emiong OTIC AVAAUCELS TOUG €KTOG QATIO QLYW
SlatpodpLkoUG TTAPAYOVTEG KOl YEUMATIKEG ouvnBeleg, dedopéva Aoknong Kol KABLOTIKAG
SpaotnplotnTag dlepeuvwvtag tTnv cuvduaoTIKN eNidpacn autwv otnv maxvoapkia (163, 164).
ITIG MEAETEC QUTEG TO MIPOTUTIO TIOU Yapaktnpl{dtav amd uPpnAdtepn ouxvoTNTA KATAVAAWGONG
YEULATWY, KOTAVAAWON TPpwilvol Kal uPnAotepo oOKop MPOOKOAANONG otn Meooyelakn
Statpodn (KIDMED score) cuoxeTiOTNKE apvNTIKA pe Tov AMZ (163), kaBwg emniong To mpotumno
TIOU XOpaKTNPELIOTAV amd KATAVAAWGN AAXAVIKWY, HOYELPEUEVWY YEUUATWY KAl KATAVAAwaon
Bpadlvol yelLUATOC OCUOCXETIOTNKE QPVNTIKA ME Tov AMZ, tnv mepldpépela péong Kal Tn
Seppartontuxn tPkepaiou (164). TEhog mpoodatn peAétn oe eprfouc otnv Eupwrn Kot TN
Bpalhia, avédeite mévte mpotuTa tou cuvdualav cuUNEPLPOPEC OXETLIOUEVEC LLE TO EVEPYELAKO
LoolUylo (tnAeBéaon, pétplag mpo¢ uPnAng évtaong ¢uoiky SpaoctTnPLOTNTA, KATAVAAWGN
dPOUTWV Kal AQYOVIKWYV KAl KATOVAAWGT COKXapoUXwV podnuatwy), Eexwplotd ava ¢ulo, Kal

Slepelivnoay TIC EMUEPOUC CUCXETLOELC pe Seikteg Atmwdoug palag cwpatog (165).

1.2.8. TeplLyevvnTikoi TOAPAYOVTES

MelpapaTikad, KAWVIKA Kot emidnuioloyika Sedopéva umodelkviouv OTL N avamtuén tng
maxuoapkiag Kat tou ZA2, KaBwg Kol AAWV PN HETASOTIKWY XPOVIWV Voo UATwyY, UMopel va
amoboBel kal og emidpaocelc mou Aappavouv xwpa oAU vwpic otn {wn, otV MEPLYEVVNTLKNA
Teplob0. 2To mMAaiolo autod £xel mpoTtabel N ULOBETNON ULOG TIPOCEYYLONG YL TNV TTPOANYN Kot
TOV EAEYX0 TWV KN UETASOTIKWY XPOVLWV VOO UATWY Ttou AapBavel urtdPn oAOKANPo Tov KUKAO
{wng¢ (“Life course perspective”), and tn cUANYN €wg TNV eykuocuvn, Tn Bpedikn nAkia, Tnv
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matdikn nAkia kot TNV edpnPela €wg tnv evnAikiwon, kabwg o Kivbuvog cucowpeUETAL UE TV
NALKLO KoL emnpealetal ano nmopdayovieg nou dpouv oe OAa ta otadia tng {wn¢ (166) (Etkova
1.2). Av kat ot Baoikol BloAoyikol pnxaviopol mou odnyouv otnv mayxuocopkia kat Ta xpovia
VOONUOTA OTOUG amoyovoug &ev eival akopn mARpwE katavontol, ta Stabéoipa otoweia
Selyvouv OTL onuoavtikd avamtuélaka mnapdbupa sudavidovral kotd T SLApKELD TNG
TLEPLYEVVNTLKAG TEPLOSOU (armod tn cUAANYN €wg Kat Ta SUo mpwTa xpovia tng {wng Tou matdLou,
6nA. otig 1.000 mpwrteg NUEPES TG {wNG). 2TnV evotnta auth Ba yivel avadopd otoug Lo
ONUAVTLKOUG TIEPLYEVVNTIKOUG TIOPAYOVTEC Kol 0Tov pOAO Toug otnv eudavion maxvoopkiag r/

Kot ZA2.

Ewkova 1.2. H mpooéyylon yla tnv mpoAndn Kot Tov EAEYXO TWV pn UETOSOTIKWY XPOVIWV
voonuatwv riou AapBavetl umoPn oAdokAnpo tov kUkAo tng {wnc (166).

Epppuikn Bpedikr] kat 3 . .
[ Moudikn Egmpeia EviiAucn Gwn
| NAwia

A

SUCOWPEVHEVOG

%
oo %

S

\g

AVATITUEN pn HETASOTIKWY YPOVLWY VOOT|HATWY

HAia

Bdpog yEvvnong

Qaivetal nwg uTapxeL pia U-shaped oxéon petafl tou Bapoug yévvnong Kat Tou KvSuvou yia
2A2, pe t600 To auénuévo (>4000g) 600 Kal to XapnAod (<2500g) o oxéon e TO GUGLOAOYLKO
(2500-4000g) Bapoc yévvnong va cucxetilovtal pe auvénuévo kivéuvo yla A2 otn peténetta {wn
(ZA: 1,36 kat 1,47 avtiotowxa) (167). O ubnAdtepog kivduvog yla A2 mou eudaviletal o€ xapnAa
Bapn yévvnong unopet va anodobel otnv napoucia euPpuikol UNMOCLTLIOUOU KaTd Tn SLApKELd
Kplolpwyv meplédwv avamntuéng. Zuudwva pe Tnv umobeon tou tolykouvn ¢patvotumou (“Thrifty
phenotype hypothesis”), oL mpooapuoyé¢ mou yivovtat o€ amdvinon Tou €gUPpulkov
UTIOOLTLOOU 08NyoUV o0& PMETABOALKEG Kol SOULKEG aANayEG (TT.X. HELWMEVN Hala Kal AstToupyla

TWV B-KUTTAPWV KL LVOOUALVOQVTIOTAON), OL OTIOLEG AV KOl £lval ONUAVTIKEC yla TV enBiwon

37



o mpwLpo otadlo, pnopet va avérnoouv tov kivéuvo yla xpovia voorpata otnv eviAikn {wn (168,
169). A6 v AAAn o peyaAUtepog kivduvog oe auénuéva Bapn yévvnong umopet va e€nynOetl

amo TNV UNEPOLTLON KOTA TN SLapKeLa TNG KUNGONG (OMWG TL.X. O€ TEPUTTWOELS SLarTn KUNOEWC).

AwoBéoipa dedopéva amo MPOOMTIKEG LEAETEC £xouV Seifel emiong BeTik cuoxEtion HeTafy Tou
auénuévou Bapoug yévvnong (To omoio oplotnke €ite wg ouvexn N KATnyopLkn LetaBAntn, eite
0€ OX€on KE TNV NALKLa KUNoNG) Kat TG epdAviong UTEPPAPOU KaL TTAXUCOPKIAG OTN UETEMELTA
matdikn nAwkia (170, 171). H yévvnon KPOOWHOU yla TNV nAwkia kunong Bpédoug £xelL emiong
OUOXETLOTEL 0€ KATIOLEG UEAETEG HE LPNAOTEPO TTOCOOTO CWHATIKOU AlTtoug Kat Atmwdoug palag
Kall KUplwg KEVIPLKAG TtaxuoopKiag otnv HeTénelta matdiki nAwkio kat tTnv eviAkn {wn (172,
173). AnO TtV GAAN, LEPLKECG LEAETEG avadEPOUV OTL TA ULKPOOW A YLa TNV NALKia kUnong Bpedn
mapapévouv ehadputepa Kot PE ALYyOTEPO CWHATLKO ALTIOC, evw AAMEG avadEPouV OTL Elval TILO
mbavo va eudavicouv maxvooapkio otnv matdik nAlkia mapouoldlovtag EMITAXUVON TNG
avantuéng (174, 175). Etol n peyoAltepn mBoavotnta yla tnv ekdnAwon HeTAPOALKWY
Slatapaywv ota PKpoowpa Bpedn wmopel va oxeTIleTaL TOCO HE TNV EMITAXUVON TNG AVATTTUENG

KOlL TN OUCOWPEUOH OTIAQXVLKOU ALTIOUC, 000 KOl LE TOV EUPPUIKO MPOYPOUUATIONO (176).

At BriTng KUNoNG 1) TPO-UTIAPX WV COKXAPWONG SLar|TNG TNG UNTEPQG

Exktipdtal 6t o daPning kunong ennpedlel to 2-6% twv Kunoswv otnv Eupwnn (177). H
EYKUHOOUVN Onuoupyel pla KATAOTAON aviiotaong otnv WWOOUALvn AOyw TNG mapaywyng
OpPHOVWV TOU TTAOKOUVTA Kal €ToL N (Sla mapéxel amod pHovn TnG pLa «puotkr) SOKLUOoLo OTPEGH
og oxéon He Tov Kivduvo yla dtaPntn. H mpoxwpnuévn nALkia TNG UNTEPAG, TO OLKOYEVELAKO
LOTOPLKO SLaBntn, n un Kavkaola eBvikotnta, o avénuévog AMI ipwv T cUAANYN, N avénon tou
CWHATIKOU BAPOUC OTNV MPWLUN €VNALKIWON KOl TO KATVIOUA €ival cadpwe TEKUNPLWHEVOL
mapayovteg Kivduvou yla tov dtapntn kunong (178). YmApyeL Loxupr) CUOXETION UETAEU TOU
LotoplkoU SLaBntn kUNoNG Kal TNG HETEMELTA avamTuéng ZA2 Kal Tng cu-voonpotnTag tou (179,
180). Mia peta-avaAuon 20 peAetwv avadpEPEL OTL OL YUVALIKEG LE LOTOPLKO Stafrtn Kunong eixav
nepinou 7,5 ¢dopéc avénuévo kivbuvo yla A2 o OUYKPLON HE YUVOIKEC TIOU E€ixav pia

duololoykng YAukalpiog eykupoouvn (181).

Av Kol TIOAAEG PENETEG €xouv uTooTnpiel OTL N oxéon petatyu Stafntn Kunong 1/ Kol o mpo-
umapyovta StaBntn kat epdaviong unépBapou/ MaxuoapKiag OTOUC AMOYOVOUG EEKLVAEL KATA
™ yévvnon Kat cuveyiletal ka®’ oAn tn Sdapkela tng {wng, Ta dedopéva miow oMo auth TNV

UT6Oe0N OMWCE TPOKUTITOUV Ao UEMOVWUEVEG HEAETEG dalveTal va eival apdileyoueva (182,
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183). Mwa mpoodatn peta-avaluon mou cupneptéAafe 160.757 {elyn LNTEPWV- ATTOYOVWV ATTO
34 mAnBuoplokég opadeg oe Eupwrnn kal Bopela Apepikn avadépel otL o dtafrAtng kunong
OUOXETLOTNKE UE auvnuévn mbavotnta umépBapou ) maxuoapkiog kad’ 6An tnv matdikr nAwia,
OMWG Ol CUCXETIOELC aUTEC e€ooBEévnoay onUavTka €netta ano Sopbwon ywa tov AMI g
untépag (184). Avtiotoiywg, pia mpoodatn dnuoocicvon tng peAétng “The Environmental
Determinants of Diabetes in the Young (TEDDY)”, pe mavw amod 5.000 dtopa, avadépel
peyaAuTtepn TBavotnTa epdaviong UEPBapPoOU KATA TNV IadLkn NALKIA 0TOUG amoyovoug ou
EKTEONKAV KATA TNV KUNon o dtafntn kunong (ZA: 1,48, 95% AE: 1,14,- 1,92), cakyapwdn
Stafntn tumou 1 (ZA: 1,60, 95% AE: 1,16, 2,20) kat cakyopwdn diafritn tumou 2 (ZA: 7,39, 95%
AE: 2,46, 22,23) o€ 0X£0N € TOUG ATTOYOVOUG TIOU S€V EKTEBNKOV O€ TETOLEC KOTAOTACELG, HE TN
S16pbwon ywa tov AMZ TNG UNTEPAG TPV TNV EYKUPOOUVN va g€aoBevel wWoTOO0 QUTEC TIG

EKTLUAOELG (185).

AT tnv dAAn, o StaBrAtng kUnong 1/ kot o mMpo-unapxwv dtaPAtng daivetal nwg ennpealovv
€Miong tov Kivbuvo gpdaviong 2A2 otoug amoyovoug (182, 186, 187), e HeAETeg va €xouv Seifel
OUOXETIOELC HE auénuévn LVOOUALVOQVTIOTAON OTOUC amoyovoug Kal uPnAotepa emimeda
YAUKOING vnotelag, akopa kol émetta and Siopbwon yia tov AMI (182). Afilel paAlota va
avadepBel O0tL n evbountpla enidpacn tou dtaPntn TG UNTEPaG otov kivbuvo gudaviong A2
OTOUC ATTOYOVoUC PailvETAL TTWE ELVOL KOL TIEPAV TNG OTIOLASATIOTE YEVETIKNG podLabeonc, Kabwg
o€ UeAETn og adépdla BpeOnke oTL Ta adépdla mou yevvnBnkav peta tn Stdyvwon tou StaBntn
NG UNTEPOC ElXOV TPUTAAOCLEG TILOAVOTNTEG b AVIONG A2 O€ OXEON UE EKELVA TTOU YEVVNONKOY
nipwv amnod tn Stayvwon (188). Mua mpoodatn eniong avaiuon 4.832 (euywv UNTEPWV-TIOLSLWV
otn peA€tn “Hyperglycemia and Adverse Pregnancy Outcome” (HAPO), £8&tée O0TL OAOKANPO TO
ddopa NG YAUKOLULOG TNG MNTEPAG KATA TNV KUNon (pe Baon ta enineda yAukolng vnoteiag
KaBw¢ Kol ta emineda €nelta Soklpaolo avoxng otn yAukoln) OUOXETIOTNKE BETIKA HE Ta
enineda yAukoIng vnoTeLOC KaL TNV avtioTtaon otnv LVvoouAivn o€ amoyovoug nAtkiag 10-14 stwy,
aveaptnta ano tov AMZ TnG UNTtépag Kal Tou matdlol Kol TO OLKOYEVELOKO LOTOPLKO StaBntn
(189). Avaueoca O0TOUG UTIOKELUEVOUG UNXOQVLOUOUG TIOU UMopel va €€nyroouv Tn oxéon Tng
evbountplag €kBeong oe Safntn kat tou Kwvduvou IA2 otoug amoyovoug (Ewkova 1.3),
avadépetal pla emPAaBng emibpaon tou pntpltkoU Slafntn N tNg umepyAukalpiag otnv
avamtuén Kot AELTOUPYLa TWV TTOYKPEATIKWY B-KUTTAPWY TWV Amoyovwy, onwg €xel Bpebetl ot
HUEAETeG ot melpopatolwa (190). Emiong, daivetal OTL EUMAEKOVIAL KOL ETLYEVETIKEG

Tpomonolnoels (LEow Tpomomoinong tng HeBuAlwong tou DNA) GuyKeKPLUEVWY YovISiwy Tou
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adopouv otn YAUKALULKY pUBULoN, pe Sedopéva amo UKPEC LEAETEG {eLYWV UNTEPWV- Bpedwv
va avadépouv arlayéc otnv ékdpaocn Twv yovidiwv mou kwdikomololv Ttov umodoxea

tvoouAivng (191) kat tng adutovektivng (192), avetaptnta anod tov AMZ tng UNTEPAG.

Katdotoon cwpatikol BEpoug Tng UNTEPAG TIPLV TNV EYKUPOCOUVN

H maxvoapkio amoteAel To mo Koo mpoBAnUa 0Tn HOLEUTLKY TTOU EMNPEALEL TOCO TN UNTEPA
000 KOl TOUG armoyovoug tng, Kabwe €xel ouvdebel pe tnv unepmpocAndn Bdpoug Katd tnv
€YKUMOOUVN, KaBwg emiong Ue tnv gudavion dtafntn kunong, mpo ekAapdiag kat avénuévo
KLvBUVO VEOYVLKNC voonpotntag Kat Bvnoipotntoag (193). Jupudwva pe ta Stabéotpa dedopéva
TIPOOTITIKWVY UEAETWYV, GALVETOL TIWE UTIAPXEL LLOL CUVETIAG KL ONLLOVTLKH CUCXETLON UETAEY TNG
napouciog unépBapou/ mMaxuoapkiag otn UNTEPA TPV TNV €YKUMOOUVN KAl TNG METEMELTA
naxvoopkiag/ umepBapotntag tTwv matdiwy (170, 171). MdaAlota pia poodatn HeTO-ovaAluon
6ebopévwy mou oupmeptéaBe 162.129 evyn unNTEPpwV-amnoyovwy amno 37 peléteg os Evpwnn,
Bopela Apepikn kat Auotpalia ektipnoe Ot mepinou 10-20% Twv MEPLOTATIKWY UTEPPBapou/
naxvoopkiag otnv matdikn nAwkio pmopouv va amodoBouv otnv mapoucio umépPapou/
TIaXUoopPKLlaG TNG UNTEPAG, EVW O KvOUVOG TIOU Ttapatnpeltal 0Toug amoyovoug Bpebnke mMwg
auavetal otadlokd og 0Ao To eUPOC Tou AMI TNC UNTEPAC TIPLV TNV EYKUPOCUVH KoL OXL LOVO
OTLC AVWTOTEG OKPALeG TLUEG TOU (194). ErumA€ov, To auénUéVo cwUATIKO BAPOG TNG LNTEPAC TIPLV
TNV eYKUpLOoUVN o€ OAO TO €UpoC Tou AMZ €xel BpeBel mwg ennpedlel Tov petafoAko kivéuvo
TWV amoyovwy, avefdptnto amd To CWUATIKO Toug Bapog (195, 196). Itoug UTOKEI(HEVOUG
UNXOVIOHOUG avadEPovTal TOOO YEVETIKOL TAPAYOVIEG, 000 KOl TOPAYOVIEC TOU KOLVOU
neplBAaAlovtog kal Tou Tpomou Iwng, kabwg emiong kot PETAPBOAKEG HETABOAEC KATA TNV
evbountplo {wn (Ewova 1.3). Avoadoplkd Pe TG teAeuTaieg €xouv avadepBel EMLYEVETIKEG
TPOTIOTIOLNCELG TTIOU EMNPEAIOUV TOV PLETABOALOUO TWV BPEMTIKWY CUCTATLKWY KOL TNV OVATITUEN
OTOUG AMoyOVvouE, OTwG emiong aAAayéC otn Aettoupyia Tou MAakouvta kat otn Stadopomnoinon
Twv BAaotokuttapwy (182, 193). Avadoplkd Pe TNV Asttoupyia Tou mMAaKkoUvta, £XeL Tpotadel
€va HOVTEAO cUHGWVA HE TO Omolo n Helwon otnv WWoouAlvosualoOnoia oTIG MaUOAPKEG
YUVOIKEG 00nyel og avénon TNG AmOKpLONG OtnNV VOOUALvn, n omola emnpedlel TNV MPWLUN
avamtuén Ttou mAaKouvia Kal TNV yovidlokr ékdpacn. AutO €XEL WG OMOTEAECUO TNV
aneAevBEpwaon MoPAYOVIWY TOU TAAKOUVTA TToU SpOUV O0TOUG LVOOUALVOEUaloOnTouC LoToUg,
HELWVOVTAC TNV LVvooUALVvoeualoBnoia o€ autoUC TOUG LOTOUG, GUVENAyOVTAC TNV avénon tng
SLaBeoIUOTNTOG TWV BPEMTIKWY CUCTATIKWY OTo €UPpuo, n omoia cUUPBAAEL otV auénuévn
QVAmTuér Tou Iou ekSNAWVETAL ota TEAN TNG KUnong (193).
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ATO TNV AAAN, 0 XapnAog AMZ TG UNTEPOG EXEL CUOXETLOTEL UE TNV EVOOUNTPLA UTIOAELTOUEVN
avarnrtuén (“intrauterine growth restriction”, IUGR), n omola 6w kot MOAAEC SekaeTieg £xeL
avayvwpLoTel OTL MPOSLABETEL yLla XpOVLA VOO LOTA OTOUG ATTOYOVOUG, GUUMEPIAQUPBAVOUEVWV
™C¢ maxuoapkiag kot Tou A2 otnv eviAikn {wr). toucg mBavVoUC EUNMAEKOUEVOUCG UNXOVLIOUOUG
avadépovtal n avénuévn Amwdng pala oe oxéon He TNV GALTN LAlo CWHATOG TIoU TIPowBEL TNV
LvoouAwvoavtiotaon o€ cuvSUAOUO UE TNV UTOTAOCLA TWV B-KUTTAPWY TOU TIAYKPEATOCG OTOUG

amoyovoug (197).

Ewkova 1.3. Mnxoviopol HECW TWV OTIOLWV N UTEPOLTLON KATA T SLAPKELA TNG EYKUHOOUVNG
MMopel va eMnpedoeL v avamtuén mayxvoapkiog kot dStafrAtn TUTOU 2 OTOUG OITOYOVOUG
(obpdwva pe (182))
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AUENOM TOU CWHATIKOU BAPOUG TNG UNTEPAG KATA TN SLAPKELX TNG EYKUUOOUVNG

H peyaAUtepn avénon Tou CwUATIKOU BAPOUC KOTA TNV EYKUUOOUVN, TO0O WG oUVEXN LETABANTA
oA\G Kkal wg umepPalouvca e oxéon HUE T OUOTACEL( Tou Institute of Medicine, €xel
OUOXETLOTEL HE AUENUEVO CWHATLKO BAPOC OTOUG QITOYOVOUG Ao TN YEVVNGON €WE KAL TNV EVAALKN
{wn, kobwg emiong €xouv PBpebel Oetikeég ocuoyetioelg pe petaBoAikouc deikteg Tou A2 oTOUC
amoyovoug, cupmeplAapBavopévng tng woouAlvoavtiotaong (182). Mia mpoodatn peta-
avaluon avadépel 0tL n untepBailouvca avénon TOU CWHATIKOU BAPOUG KATA TNV EYKULOOUVN
ouoxetiotnke pe 39-73% uvPnAotepo Kivbuvo yla gpdavion unépBapou/ mayvoapkiag otnv
TatdLkn NALKLO, TTOPATNPWVTAG EMICNG CUCXETIOELG YL OAO TO EUPOG TWV TLUWV TNG AUENoNG Tou
CWHATIKOU BApoug Katd tnv eykupoouvn (194). Eniong, otnv 6la peAétn otav n avénon tou
CWHATLKOU BAPOUC KATA TNV EYKULOCUVN EEETACTNKE OCUVOUACTIKA LE TOV AMZ TNG UNTEPAC TIPLV
TNV eyKUHooLVN, BPEBNKE N MPWTN vaL EXEL LLa LLKPH Lovo enidpaon yia Tig S1adopeg KATnyopLeg
Tou AMZ. H avénon oto ocwpatikd BAPOC KATA TNV EYKULOOUVN, Kuplwg Kotd ta mpwta duo
TPLUNVO TTOU AVTUTPOOWTTEVEL KUPLWG TO AUENUEVO CWUATLKO ALTTOG TNG UNTEPOG TOPA TO BAPOG
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ToUu guBpuou, pumopel va cuvdEeTal pe TNV auénuévn Amwdn pala oToug amoyovous HECW TNG
auvénuévng mapoxng Bpemtikwv cuotatikwv (Eikéva 1.3). J0pdwva pe TNV umobeon TG
unepoitiong tou euPplovu (“fetal over-nutrition hypothesis”), n avénuévn £€kBeon tou guPplou
o€ OPEMTIKA CUOCTATIKA UITOPEL VO 08NYrOEL OE EMUEVOUCEC MPOCUPHOYEC 0T doun KoL T
Aewtoupyia tou Amwdoug LoTtoL, otn pUBULoN TNE 0PEENG KoL OTOV LETABOALOUO TNG EVEPYELAG,
obnywvtag oe avénuévo kivbuvo eudaviong moxvoapkiag (193, 198), HE TIG EMLYEVETIKEG

tpornonolnoslg va dtadpapatifouv mBavOV onUaviiko pOAO O QUTEC TLG TPOoapUOYEG (199).

Kéamviopa katd tn SLdpKeLa TNG EYKUHOOUVNG

Itn 8ebvn BiPAloypadia €xel avayvwploTel EUPEWC OTL TO KATIVIOUA KOTA T SLAPKELD TNG
EYKUHOOUVNG amoTeAEL tapdayovta KivdUvou yla tnv epdavion unépBapou/ moxuoopKiag oToug
armoyovoug, UE Lo poodatn HETA-avaAuon va avoadEpel OTL Ta MALOLA TWV UNTEPWV TTOU
Kamvi{ov oTnVv €yKUpooUvn Ot Ox€on Me ekeivwv mou Sev kamvilav sixav 37% kot 55%
HeyaAuTtepn mBavotnta va yivouv urtépBapa kal maxvoapka avtiotoya (200). MapdaAAnAa, el
napatnpenBel kot pla doco-eaptwpevn oxéon yla to gVpog 1-15 toydpwv/ nuépa, Xweig
MEpALTéEPW avénon tou Kwduvou yla &00elg dvw twv 15 toydpwv (201). Meléteg €xouv
avadépel kal avénuévo kivbuvo yla LvoouAvoavtiotaon, 2A2 Kal UTIEPTACN OTOUG ATTOYOVOoUC,
opwe ta dedopéva Sev eival 1000 Loxupd 600 yla to umépBapo/ mayvoapkia (202). Emiong, n
€KBeon OTO KATIVIOMO OTO XWPO TOU VOLKOKUPLOU VeVIKA ¢aivetal Twe omoteAel emiong
mapayovta Kwduvou ylo matdikn maxvoapkia, YE TIC CUOXETIOEL; WOTOCO Vo NV €lval T000
LOXUPEC (203). To kamviopa Katd T SLAPKELA TNG EYKUHOOUVNG daiveTal Twg odnyel o xaunAo
Bdpog yévvnong, MapATEUTOVTOG OTOV ToLYKoUVN GalvOTUTIO TTOU OXETLIETAL UE TOV UTIOCLTLOMO
™G UNTEPOC. ITouc TBavoug pnxaviopouc meptdappavovtal n unofia oto €uppuo AOyw Tou
pnovoéeldiou Tou avbpaka, n pelwaon otn por) Tou aiaTog oTov MAAKOUVTA TTOU TIPOKAAELTAL Ao
TN VIKOTivn, N To&LKOTNTA TOU TTAOKOUVTA 1} KOLL ETITTWOELS 0TNV AVATITUEN aTto TLG TIOAAEG XNLKES
OUCOLEG OTOV KATIVO TWV TOLYAPWVY, EVW ETILYEVETIKEC TPOTIOTOLNOELS oTnNV HeBUAiwon tou DNA
€Xouv TapatnENOel OCUOTNUATIKA OTOUC OIMOYOVOUG TwV HUNTEPWV ToUu Kamvilav otnv
gykupoouvn (202). O pOAOG TWV CUYXUTIKWV TAPOYOVIWY, OMWG TO KOLVWVLKO-OLKOVOULKO
eninedo kal to eninedo eknmaidevong Twv Yovéwv oTn oxéon UeTafl TOU KATVIOMOTOG TNG
UNTEPAC OTNV EYKUMOCUVN Kal TNV TalSLKA moxuoapkio elval onUavTLKOC, av KoL N 6XEcN aUTh
dalvetal MwG MAPAPEVEL ONUOVTLKA QKOO Kol otav autol Aaufdavovtal umoyn. Qotdéoo, os
TIOAEG peAETeg bev €xel e€etaotel 0 pOAOC GAAWV TTAPAYOVTWY TNG OLKOYEVELAG, OTIWG €lval
TIAPAYOVTEG Tou TPOTou Lwng Kat Statpodikég ouvnBeleg (200).
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PuBuég avamtuéng tou Bpédoug

MPOOMTIKEC UEAETEG TIOU £XOUV €EETACEL TOV YPHYOPO PUBOUO avaTTuENG KATA TOV TPWTO XPOVO
™¢ Lwng €xouv PBpel DETIKEC CUCYETIOELG UE TO UTEPBOPO KAl TNV TIOXUCOPKLOL OTN UETETELTA
matdikn nAtkia (170, 171). Ze pa mpoodatn peta-availuon n taxeia avénon Bapoug (petafoln
OTO z-score Tou Bapoug mpog TtV nAtkia >0,67) amod tn yévvnon £wg ta U0 €T CUCYETLOTNKE UE
™V axvoapkia ano tnv matdikn nAtkio €wg tnv eviAkn Lwn (ZA: 3,66, 95%AE: 2,59-5,17), evw
ETUUEPOUG VAAUOELG E6€LEQV OTL OL CUOXETIOELG AUTEG ATAV LOXUPOTEPEG yLa TNV Ttaldikn nAkia
o€ oX€on Ke TNV evAkn Lwr), OMwe Kat yla tTnv avénon BApoug KAtd Tov PWTo Xpovo NG {wNng
o€ oxéon He ta S0 £ (204). A€ilel va onuelwBel, OTL o€ opLopEVEG TTANBUCULAKEC OUASEC (OTIWC
Atopa TOU YewnROnkav UIKpOowua yla TNV nAkkia kOnong, i autd mou eixav evéountpla
UTTOAELTTOMEVN avarttuén 1 Ta tpowpa Bpédn) n Taxeia avénon Tou cwaTikol Bapoug 1 aAALwWG
N EMTaXUVOUeVN avamtuén (“catch-up growth”), onwg opiletal o puBUoOG avamtuéng mou
umnepPaivel Tov avapevopevo yla tnv nAkia kat gpdaviletal PeETA o Mepiodo HELWUEVNC
avamntuéng (205), uropel va sival evepyeTikn BpaxumpoBeoua w¢ MPOG TN VoonpotnTA KAl TN
Ovnowotnta, aAAd avfavel Tov Kivbuvo yla xpovia voornpata apyotepa otn {wn (176). Ano tnv
GAAN, LETA TOV MPWTO XPoOvo tN¢ {wng Tou mapatnpeital pla toxeio avénon tou AMZ, otn
ouvéxela o AMZI ehattwvetat Kat ¢OAveL otnv eAAXLOTN TN IEPLTOU oTNV NALKLA TwV 6 Xpovwy,
OMoTe apxllel Lo MOPATETAUEVN AUENCN UEXPL TO TEAOG TNG CWHATLKNAG avamntuéng. To onueio
NG EAAXLOTNC TLUAG Tou AMZ oTnVv avtioTtolyn KApUmuAn avantuéng ival n apxn tou patvopEvou
™G €K VEOU avénong tou Amwdoug Lotou (“adiposity rebound”) (206). Exel mapatnpnOel otL o€
000 ULKpOTEPN NAkia mapatnpnBet to dawvopevo auto, Tooo PeyaAUTEPOG Elval 0 Kivouvog
naxvoapkiag kot 2A2 otn peteneta {wn (207). H oxéon Peta TNG TOXELOG avVATTUENC Kol TOU
unépBapou/ maxuoapkiog otn petenetta {wn Unopel va anodobei og Stddpopouc mapAyovTe
mou oxetilovtal pe to Taldi kat TN pntépa. Exel mpotabel OTL oL apvNTIKEG AUTEC EMIOPACELS
unopet va anmodoBoulv gv pEpeL oTnv mapouoia xapnAol Bapoug yévvnong. Qotoco, n oxéon
autn 6ev meplopiletal povo ota matdld mou yevvnonkav pikpoowupa yla tTnv nAwkia kunong n
npowpa (204). Ze autd to mAaiolo, Sedopéva Seixvouv otL n Slatpodn ota MpwTta otadla TNg
{wn¢ mBavov va €xeL LeyallTepn emidpacn otV KATACTAON CWHATIKOU BApoug o€ oxéon LE
aA\ec meplodoug, svw TPEMEL vol SlepeuvnBel Tepaltépw Kol 0 POAOC TAPAYOVIWV TIOU
OoXeTlovtal HUE TN UNTEPQ, OMWC ElvVOL TO CWHATIKO PAPOC, OL KATVIOTIKEG OUVADELEG, N

ekmaideuon KoL TO KOWVWVLKO-OLKOVOLKO eTtinmedo (204).
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>{tiom ToV BpEdoug KATA TOV TIPWTO XPOVOo TNG (wr|g

Meta-avalUoelg €xouv Seifel OTL 0 ONAAOUOG HELWVEL TOV Kivouvo umépBapou/ maxvoapkiag
n/kot A2 otnv peténetta {wn (170, 208-211), av Kot TA ANMOTEAECUATO UEAETWV MOPEUBACNC
b6ev umootnpilouv kamowa emnidpaon (212-214). Atilel va avadepBel 6tL cupudwva pe Ta
QMOTEAEGHATA LOG TTPOodATNS AvAAUGCNC TNG LEAETNC “Promotion of Breastfeeding Intervention
Trial” (PROBIT) oe 17.046 Tevyn pntépwv-maldlwy, n avénon tng OLAPKELAC KAl TNG
QMOKAELOTIKOTNTAG (SNA. 1N KaTtavaAwaon AAAWV LYpwV 1 OTEPEWV Tpodilwy) Tou BnAacuol dev
ouoyetiotnke pe peiwaon tou Kvduvou maxvoapkiag otnv edpnPeia (214). Etol, KATd Kalpoug n
TPOOTATEUTIK Spdon tou BnAacpol €vavil Tng maxuoapkiog €xel apdlopntnbet (215). O
QTTOKAELOTLKOG ONAQOOC KATA TOUG PWTOUG £EL URveG TG {wng cuviotatal anod tov NOY yla thv
nmpootacia Tou Evavil InG Bpedikig Bvnouotntag (216), Tig OeTikég eMOPATELS TOU OTNV LYEL
™G UNTEPOG (216), OMWC KAl yLa TO EVOEXOUEVO HElWONC TNG atdIkNg mayvooapkiag (217, 218).
Alddopol pnxaviopol €xouv MpoTaBel yla va EpUNVEVOOUV TN oxéon MeTafl BnAaocpol kot
naldlkng maxvoapkiag. Oplopéveg HeAéteg avadépouv OTL Ta oawoBnupata Kopeouou
avayvwpilovtal eukoAotepa amd ta Bpédn mou BnAdlouv, yeyovog mou Ba pmopoloe va
o6nynoeL og KOAUTEPN AUTOPPUBULON TNG EVEPYELOKNG IPpOSANPNG apyotepa otn {wn (219, 220).
AN\oL epeuvNTEG avadEPOuV OTL N EVEPYELOKN LooppoTtia Kal n pubuton ¢ mpoocAndng tpodng
ENMNPealovTaL Ao TG OPHOVEC TOU UNTPLKOU YAAQKTOG KAl AUTO Ba UITopoUoE va €XEL ALVTIKTUTIO
otnv evanobeon cwpatikoU Atrmoug (221). EmutAéov, o OnAaocpoc Ba pnmopoloe va GUUBAAAEL
Kal otn Slapopdwon Twv YEUOTIKWY TPOTIUNoEwY, Sedopévou OTL ta Tawdid mou BnAdalouv
daivetal 6tL mpooappolovtal 1o eUKOAa ota VEa TpodLUa, TBavwE eALTLOG TOU YEYOVOTOG OTL
N YEUON TOU UNTPLKOU YAAOKTOC TIOLKIAMEL avaloya He TIC SLatpodPLkeEC eMAOYEG TNG UNTEPOC
(219). A6 TNV GAAN, N VPNAN TEPLEKTIKOTNTA TWV UTIOKATAOTATWY HUNTPLKOU YAAOKTOC Of
npwtelvn €xel avacdepbel Ot emnpedlel tnv avamtuén twv modlwv Kal tnv gudavion
umnépPapou/ maxvoapkiag otn peténeita {wn. TUUPWVO PE TO CUMMEPACUATA ULOC OXETIKA
npoodaATNG avaoKOmNonG, N enNidpacn UTIOKATACTATWY HNTPLKOU YAAOKTOC HE SLOPOPETIKEC
OUYKEVIPWOELG TMPWTEIVNG otnV avamtuén kata tnv Bpedikn kat maldiki nAwkia, otn cvotoon
owpatog Kal otov Kivduvo yla unépBapo/ mayxuoapkio 6e daivetal va eival Eekabapn (222).
Qoto0o0, pLa HeyaAn KALWVIKR LEAETN TTOU agloAoynaoe tnVv enidpaon tng olTtiong e UTIOKATACTATO
YAAakToG otov AMZ twv madlwy, €86eL€e OTL N XaUNAN TIEPLEKTIKOTNTA OE MPWTEIVN Umopel va

HELwOoeL Tov AMZ kal tov kivduvo mayuvoapkiag otnv nAwkia tTwv €EL eTwv (223).
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Jupdwva pe ta Stabéoipa emotnuovika dedopéva otn debvn BLBAoypadia, dpaivetal otL Sev
UTIAPXOUV €VOEIEELC OTL O XpOVOG eLoOaywynG otepewv Tpodwv otn Slatpodr tou Ppédoug
oxetiletal pe tov kivbuvo epdaviong unépBapou/ maxvoapkiog, OmMwe avadEpPeTal Kal Ot
npoodatn avadopd tng European Food Safety Authority (224). 3to (610 cupmépacpa €xel
KaTaANEEL KAl TTPONYOUHEVN HETA-avOAUOn, avadEpovTag eniong OTL (OWE UTIAPXOUV KATIOLEG
evbeielg OtL N mpwiun eloaywyn (otnv nAkia €4 pnvwv) o€ ox€on Pe TNV eLcaywyn LetafL 4-6
UNVWV Urtopet va auvéavel tov kivbuvo unépBapou otnv matdikn nAtkia (225). Avtiotoixwc pia
npoodATN CUCTNUATIK ovaokomnon ovadépel OtL umapyouv: (i) pétpleg evdeielg otTL n
gloaywyn otepedg tpodng o nAtkia 4 KaL 5 pnvwv og oxéon pe ~6 unvwv 6& oxetiletal pe tnv
KATAOTOON CWHATIKOU BAPOUG, TN cUOTOON CWHATOC, TIC TEPLPEPELEG CWHATOC, TO BAPOC 1) TO
UNKOC O€ TEAELOpNVa uyLn Bpedn, (ii) meploplopéveg evOEILELG OTL N ELOAY WY OTEPEWV TIPLV TOUC
4 unveg pmnopel va cuoyetiletal pe peyaAltepn nibavotnta unépBapou/ maxvoapkiag Kot (iii)
avemapkelg evdellelg yla v enidpaon ¢ €l0aywyns oTepewV o€ nAwkia 27 punvwv (226).
Ynapyxouv S1adopol TapAYOVIEC TTOU HUImoPoUV va GUPBAAOUV oTa SLadOpETIKA EUPHUATA
HETAEY TWV EMIUEPOUC UEAETWV. X autd mepllapfavovtatl n EAAewdn eAéyxou yla dSuvntikd
ONUAVTLKOUG CUYXUTLKOUG TIAPAYOVTEC, TO HLKPO UEYEDOC SelyaTOC OTLG EMIUEPOUC LEAETEC TTOU
odnyel og EN\ewn oxvog KaL n e€aptnon anod TNV avadpouLKr) avakAnon mou ennpealel TNV
E0WTEPLKA EYKUPOTNTA. ITOUC OUYXUTLKOUG TIAPAYOVTEG TIoU SV mepAapBavovtal cuxva OTLg
EKAOTOTE AVAAUOELG, avadEpovTtal 0 ONAACUOC I N GLTLON UE UTTOKATAOTATO PNTPLKOU YAAAKTOC,
1o Bapog yévvnong Tou maldlov, Ta TPodLua swonxdBnoav (Kal o€ TOLEG TTOCOTNTEG), OMWCE Kol

KOWVWVLKO-8nuoypadLkol mapayovteg kat o AMZI tng untépag (227).

1.3.  Aviyvevon Twv atopwv uPnAov Kivéivou
1.3.1.  A§lo0Adynon Tou KIvdUuvou epdaviong oakyopwdn Stafritn otv evriiikn {wij

KaBwg éva dtopo pe ZA2 UMopEL va TOPAPEVEL ACUUTITWUATIKO yla TTOAAQ Xpovia, n avixvevon
NG vooou ouvnBwe kaBuotepel kat ouxva epdavilovial TPonyUEVEG EMUTAOKEG KATA TN OTLYUN
™¢ Stayvwong (228, 229). H éykailpn dtayvwaon Kat mpoAnyn tou A2 KplVETAL EMUTAKTIKY OTLC
HEPEC Hag, dedopévou OtTL umtapyxouv dedopéva mou amod tn pia urmootnpilouv OTL N €ykalpn
avixveuon mepLoTatikwY 2A2 pmopel va cUMPAAAEL otn pelwon Tng BvnowuotnTag Kot TG
gudavionc emUTAOKWVY TG vooou (230, 231), evw amod TV GAAN n aViXVEUON TWV ATOUWV UE
npodlafntn Kot n epappoyn mapEpBaong mou otoxeVEL o€ AAAOYEC OTOV TPOTIO (W UMOpPEL va

obnynoeL o kaBuotépnon 1 kat o€ PoAnYN tng epdaviong tng vooou (152, 153).
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Mpog autn tnv koatevBuvon, dwadopol emiotnuovikol opyaviopoi onwg n IDF (232), n
Apepikavikn Atapntoloyikn Etatpeia (American Diabetes Association, ADA) (233), n Eupwmnaikn
etalpeia yla tn peAétn tou Stafntn (European Association for the Study of Diabetes, EASD) (234),
To EBVIKO IvotitouTo Yyelag kat Aploteiog otnv MNepiBaAdn tng AyyAiag (National Institute For
Health And Care Excellence, NICE) (235) kat n EAAnvikr) AtaBntoloyikr etaipeia (236),
emonuaivouv to 6delog tng Eykatpng avixveuong kot Slaxeiplong tou IA2 KoL CUVLOTOUV O
TIPOCU UMTWHATIKOC £AeyXoC va epoappoletal otnv nAwkia Twv 40-45 etwv 1 o eVAALIKEG
omotaodnmote nAkiag pe unépBapo 1 maxuvoapkio Kol €vav 1 EPLOCOTEPOUC TIAPAYOVTEG
Kwvéuvou yla ZA2 (Mivakag 1.2). 2 autod To mMAaiolo, €xeL mpotabeil o EAeyxog Suo otadiwv (two-
stage screening) w¢ pio pEBodog eUKOAN otnV edpapuoyn Kal LE XOUUNAO KOOTOC. ZUYKEKPLUEVQ,
KOTAL TO TPWTO otadlo mpoteivetal n afloAdynaon tng mapouaciag mapayoviwy Kvduvou yia A2,
HE TN Xpnon kKupilwg pn mapepPatikwyv epyadeiwv afloddynong tou kivduvou, n omoia Ba
KaTeVBOUVEL TouG emayyeApatieg vyelag oto av xpeldletal va akoAouBroet oto devtepo otadlo
SLayvwoTikog €Aeyxog pe afloAoynon twv emumedwv YAUKOLULOC, WOTE OTN OCUVEXELD v
edpappuootel n avtiotowyn napéupaocn. Qotdoo, tEtola epyaleia afloAoynong tou Kivduvou bev
XPNOLUOTIOOUVTAL OKOUN OCUCTNUATIKA OTO oUOTNUO UYELOVOULKAG TepiBaAdng yiwa Ttov

EVIOTILOUO TWV atOpwV uPnAol Kvduvou yla ZA2.

Nivakag 1.2. Eveifelg yLa TN SLEVEPYELD TIPOCUUMTWHOTIKOU SLayvwoTikoU eAEyxou yla ZA2
N mpodLafntn, cuudwva pe tTnv Apeptkavikn Atapntoloyikn statpeia (233).

1. HAwia >45 etwv: OAa Ta ATOpA TPEMEL VA EAEYXOVTAL O AUTA TNV hAWKia, avefaptitwg aAwv
TaPayovIwyY KLvduvou.

2. Auénuévo owuatikd Bapog (AMI >25kg/m? 4 AMZ 223kg/m?, yia Acldteg ApEPLKAvOUC), Kat
ETUMPOOHOETWC EVAG I TEPLOGOTEPOUC ATIO TOUG TTAPAKATW MAPAYOVTEG KLVSUVOoU:

e  OLKOYEVELAKO LOTOPLKO ZA2 o€ CUYYEVELG MpwTou Babpol

o  Quln/ EBvikdTnTa uPnAou KwdUvou (Adpoapeplkdvol, AATIVOAUEPLKAVOL, ALEPIKAVOL LLE
Kataywyn anod tn Acia f Ta vnold tou Elpnvikol wkeavoU)

e |oTOpPLKO KAPSLAYYELAKNC VOGOU

e Yréptoon (Xuotohwkn Aptnplokf MNison >140mmHg f/kat Atootohikry Aptnplakn [Micon
>90mmHg, ) Beparmeia yia TNV UMEpTacn)

e HDL xoAnotepoAn <35mg/dL (0,90 mmol/L) n/kat tpiyAukepidia >250 mg/dL (2,82 mmol/L)

e [uvaiKeG Pe OUVEPOUO TTIOAUKUCTIKWY WoBnKwv

e Jwuatiki Adpavela

e AM\EC KALVIKEG KOTOLOTAOELG TIOU OXETI{OVTaL E TNV avTloTaon otnv LWvoouAivn (r.X. voooyovog
YU oapKia)

3. OLaoBeveig pe mpodapnrtn (HbA1c>5,7%, IGT | IFG) mpémel va EAéyxovTal £TNCLWG.
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4. Tuvaikeg rou ixav Stayvwotel pe dtaBntn Kunoewg Ba PEMeL va EAEyXOVTaL AVA TPLETLOL.

5. Av ta amoteAéopata eival GUOLOAOYIKA, GUVIOTATOL O EMAVEAEYXOC va yivetal ava Tpletia, A
OUXVOTEPA AVAAOYA HE TA APXLIKA ATOTEAECLLOTA KAL TN GUVOALKH EKTLUNGN TOU KvdUVou.

O MPOCUUMTWHOTLKOG EAeyxoC¢ SU0 oTadiwyv yla TOV EVIOTIOUO TWV ATOUWV Tou €xouv A2 i
Bplokovtal og auénuévo kivbuvo yla tv gudavion tng vooou €xel Bpebel mwg amoteAel pLa
HEBOBO aAMOTEAECUATLKN KAl amd TNV TAEUPA KOoTouG (237), omwg emiong daivetal va €xel
oUENUEVO TTIOCOOTO ATIOKPLONG O GUYKPLON HE AAAOUC eAEyxouc ToAamAwV otadiwy (238). Ztnv
mAsloPnoia Twv UEXPL Twpa UEAETWV N epapuoyr AUTAG TNG MPOCEYYLONG ATOV EUKALPLOKN
(opportunistic), otoxevovtag KuplwG OE ATOMO TA OMOLO EMLOKETTOVIOV TL UTINPECLEG
UyelovouLknG TepiBaAPng (238). Afilel wotdoo va onuelwBel OTL 0 guKalpLlaKOg €Aeyxog (o
OTIOLOC TIPOTEIVETAL OTO MAQLCLO TNG TOTKNG UYELOVOULKAG TepiBaAdng otav oL mopol sival
TieEpLOPLOpEVOL) daiveTal va lval ALYOTEPO ATMOTEAECUATIKOG OTNV TIPOCEYYLON KoL TOV EAEYXO
OTOUWV HE XaUnAn €miyvwon Tng KOTAoTaonG UYElag Toug, atopwv Veapnc nAwkiag r/ kot

OTOHWY A0 XOUNAOU KOLWVWVLKO-0LKOVOULKOU EMUMESOU opadeg (239).

Avadoplkd pe Ta gpyaleia Twv omolwv n Xprion cuviotatol yla TV avixveuon twv ouadwv
uPnAol KwvdUvou, TPOKELTOL yla eUXPNOTA, UN TapepPaTika epyadeia mou afloAoyouv Tnv
TIAPOUCLA TTAPAYOVTWV KLVOUVOU HE HLKPO aplBpwy BabBUovounUEVWY EpWTNOEWVY Kal ELTE glval
OUTOCUUTIANPOUUEVA E(TE CUUMANPWVOVTOL OO TOUG emayyeApatieg vyeiag. MoAAd tétola
epyolela €xouv dnuooteutel ta teAeutaia xpovia kKal €xouv xpnotpomolnBel téoo yla tnv
afloAoynon tou Kivduvou gudaviong A2, 660 Kal yLo TNV aViXVEUON TIEPLOTATIKWY oSLAYVWOTOU
IA2 1/ kat duoyAukatpiog (240-242). stov Mivaka 1.3 mopouactdovial oplopéva amd to
€PYOAELO QUTA, TWV OTolwV N xprion €xeL mpotabel otnv KAWLKA Ttpagn (240). Ztnv mAsloPndia
TOUG AUTA TEPAAUBAVOUV CUVIOTWOEG avadOpPLKA LLE TO OLKOYEVELAKO LOTOPLKO XA2 (243-251),
™V nAwia (243-247, 249, 250), tov AMZ (244-248, 250, 251), to $pUAo (243-245, 247, 248, 250)
Kal Tnv eBvikotnTa (243-245, 249, 250), evw n peoPndia meptAappavel cuviotTwoeg avadopLkd
HE Tov Tpomo {wn¢ (katavalwaon dpoutwv Kal Aaxavikwy (243, 248, 252), kanviopa (243, 245,
247), ocwpatikn Spaoctnplotnta (243, 248, 252)). EmutAéov TA TIEPLOCOTEPA QMO QUTA
nieptAapBavouv KAVIKoUG Seikteg mou MOAAEC Ppopég Sev aflodoyolvTal CUCTNUATLKA, LLaitepa
oo KAmoleg MANBUOULAKEG OpAdEG, OTIWG Elval TO LOTOPLKO unéptaong ( AnYn aywyng) (243-
248) Kkal To LoTopLko LPNAWV eETUMESWV YAUKOING oTo ailpa (243, 246, 248) | LeTproeLg YAUKOING
vnoteiag (249-251) ) aptnplakng mieong (249-251). NapalAnAa, Sev uTtapxeL epyaleio ou va
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aflohoyel Tov Kivbuvo voouAwvoavtiotaonc. H pewwpévn svawoBbnoio otnv  LVOouAivn
OVTUTPOOWTEVEL TIPWLIHEG OVWHOALEG OTOV YAUKALULKO EAEYXO KoL amoTeAEL évav peyaho Seiktn
npoPAedng ywa tov A2 (253, 254), evw n emnidpacn TG WOOUALVOOVTIOTOONG OTOUG
HETABOALKOUC POAOUG TOU ATTATOG, TOU AMTWE0OUC LOTOU KOl TOU OKEAETLKOU HUOC Elval empLa

yla tnv vyeia (255).
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Nivakag 1.3. ZuvomTtikr mapouciaon Twv ocuvnBéotepwy epyaleiwv mou afloAoyouv tov kivbuvo yla 2A2 otnv eviAikn lwn.

FINDRISC ARICstudy | 20 Antonio | Framingham | . .0 Risk QDScore Leicester Risk | )spRis
(246, 252) (249) risk score Offspring Score (247) (245) Assessment K (243) CANRISK
(250) Study (251) score (244) (248)
‘ETog dnpoocicuong 2003, 2005 2005 2002 2007 2008 2009 2010 2010 2011
Xwpa OwAavdia Feppoavia HMA HMA Hvwpévo BaoiAelo Hvwévo Hvwuévo AvotpaAl | Kavadag
BaoiAelo BaoiAelo a
AloyvwoTikA okpipeLa AUC-ROC: 0,85 AUC-ROC: AUC-ROC: AUC-ROC: AUC-ROC: 0,74 AUC-ROC: AUC-ROC:0,72 AUC-ROC: | AUC-ROC:
Se: 78% Sp:77% | 0,71-0,80 0,84 0,85 Se: 54,5%; Sp: 80% | 0,83 (A); 0,85 (I) | Se: 81%,5p:45% | 0,78 0,75
ZUVLOTWOEG
HAwio v v v v v v v
Dulo v v v v v v
EBvikoTnTAL v v v v v v
AMZ v v v v v v v
Nepudépeta péong v v v v v
'Ygog v
OLKOYEVELOKO LOTOPLKO XA v v v v v 4 v 4 4
Atotpodn v v v
TWHATIKA SpaotnpLotnTa v v v
Kdmviopa v v v
lotopk6 UPNAAC YAUKOTNC v v v
atparog
AvTLOTEPTAOLKA AyYWYA v v v v v v
Xprion KOPTIKOGTEPOELS WV v v
Mukoln vnoteiag () v v
HDL xoAnotepoAn (v) v v
TpwyAukepidia (v) v
Aptnplakn riieon v v v
Kapdiayyelakn vooog v
Kowwvikd kpttipla v 4
v

lotoplkd yévvnaong maldLol
ue Bapog yévvnong>4kg

AMZ: Aeiktng padag cwpatog; AUC-ROC: Epaddv katw amo tnv kapumuAn ROC (Receiver Operating Characteristic); Se: euawoBnoia; Sp: eldikotnta; A: Avtpeg; I': Tuvalkeg

FINDRISC: Finnish Diabetes Risk Score; ARIC: Atherosclerosis Risk in Communities; AUSDRISK: Australian Type 2 Diabetes Risk Assessment Tool; CANRISK: Canadian Diabetes Risk

Assessment Questionnaire

49




To epwinuatoAdylo Finnish Diabetes Risk Score (FINDRISC) amoteAel TO TO EUPEWC
xpnotpornololpuevo epyadeio otnv Eupwrn. To €pwTnUOTOAGYL0 QUTO avamtuxBnke yla To
OwAavdiko EBviko Mpodypappa MpoAnyng tou A2 (246), pe tnv o npdodatn €kdoor| Tou va
amoteAsital and oktw BABUOVOUNUEVEG EPWTIOELG TTOU KOAUTITOUV TOUC YVWOTOUG TTAPAYOVTEG
Kwwéuvou yla A2, 6nAadn tnv nAwia, Tov AMZ, tnv mepldpEpela tNG HEONG, TN CWHOTLKA
Spaotnplétnta yla touAdyiotov 30 AemTd NUEPNGCLWG, TNV KABNUEPLVH KATAVAAWGCN AQXOVLIKWY
Kol GpoUTWV, TN XPHon avilOTEPTAOLKN G GAPUAKEUTIKAG AYWYNG, TO LOTOPLKO UPNAWV ETUITES WV
YAUKOING OTO alpa KOl TO OLKOYEVELOKO LOTOPLKO 2A2. ApKETEC LEAETEG TOOO otV Eupwnn (252,
256-261), 600 KoL 0 AAAEC XWPEG OVA TOV KOOUO (262-266) €xouv EETAOCEL TNV EYKUPOTNTA TOU
FINDRISC oto va aviyveUel adlayvwota TepLlotatika A2 f/ kat SuoyAukalpiog, evw €Xouv
oavarntuxOel kol e€eTaoTel Kol CUVTOUEG EKOOOELG TOU epwTtnuatoAoyiou autou (258, 260, 263).
Ztov Nivaka 1.4. mapouctdlovtol To QMOTEAECUATA TWV HEAETWV TIOU £XOUV EEETAOEL TNV
eykupotnta tou FINDRISC otnv Eupwmn, Ol OMOLEC OE YEVIKEG YPAUUEG €XOouv Ppel KOAA
amoteAéopata. Qotd00, TPOKELTAL VLo LEAETEC TTOU £Xouv Sle€axOel 0 PEUOVWUEVEG XWPEG,
Xwplc va €xouv AAGPel umoyn TOUC KOLVWVLKO-OLKOVOULKA XOPOKTNPELOTIKA 1 OVTLOTOLXEC
€UAAwWTEG MANBUOULAKEG opades. EmumAéov, ot HeAETEG aUTEG TO Selypa adopouoe Kupilwg
HEong NALkiag 1 peyaAutepng nAkiog atopa (252, 256-261) ) aoBevelg Le Evav N TEPLOCOTEPOUG
TapAyovieg kapdlayyelakol kwwduvou (257, 258, 261) Tou OuXVA TIPOCEYYLOTNKAV HEOW
TeEpLOTAOLaKOU eAEyxou (257, 259, 261) } anmoteAovoav tuxaio Seiypa tou mAnBuaopou (252, 256,

258, 260).
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Nivakag 1.4. MeA£TeG TTOU £X0UV €EETAOEL TNV gyKUPOTNTA TOU gpwtnpatoloyiou FINDRISC yia tnv avixveuon adtdyvwotou XA2 rfi/kat SuoyAukauiog otnv

Evpwrn.

MeAétn Asiypo ZuAloyH deiypatog Awdyvwon A2 AUC-ROC BéAtioto katwdAy/ Se/ Sp
Franciosiet al. | v=1.377, ItaAila Eukatplako screening/ dtopa pe 21 OGTT/ Adlayvwotog 2A2: 0,72 AdLayvwotog ZA2: 9/ 86%/
2005 (257) 33,2% avdpeg, 60,7 eTwv TIOPAYOVTEG KapSLayyelakol KvSuvou kpurnpla WHO | AuoyAukauuia: 0,67 41%

Auvoyhukoupia: 9/ 77%/ 45%
Saaristo et al. v=2966, OwAavdia Tuxaio deilypa anod dtopa pHeong OGTT/ Adlayvwotog 2A2: 0,72 (A)/ | AStdyvwotog 2A2: 11
2005 (252) 45,5% avbpeg, 57,2 eTwv nAwiag tou Oavdikou MAnBuouov kputnpa WHO | 0,73 (I) 66%/ 69% (A)/
AvoyAukouuio: 0,65 (A)/ 70%/ 61% (I)
0,66 (I
Li et al. 2009 v=771, Tepuavia ATOUO IE OLKOYEVELOKO LOTOPLKO OGTT/ Adlayvwotog 2A2: 0,81 Adlayvwotog 2A2: 14/
(258) 42,3% avdpeg, 42,7 eTwv petaBolikol cuvdpopou kpttrpta WHO 70,1%/ 78,6%
Makrilakis et al. | v=869, EAAG6a Ao KEVTPA LYELAC KAl EMOYYEAUATIKA OGTT/ ASLayvwotog IA2: 0,724 Adlayvwotog 3A2: 15/
2011 (259) 43,6% avbpeg, 52 eTwvV nepBailovrta yUpw amd tnv ABrRva kputipla WHO | AuoyAukatuia: 0,716 81,9%/ 57,9%
AuvoyAhukapia: 15/ 67,7%/
67,2%
Tankova et al. v=2.169, BouAyapia Maparmounéc anod snayysApatieg vysiog | OGTT/ ASlayvwotog IA2: 0,708 Adlayvwotog 3A2: 12/
2011 (261) 40,3% avbpeg, 50,3 eTwv Kal Stadnruion o Tomika péoa / atopa | kpuenpta WHO | AuoyAukoupia: 0,701 72,1%/ 65,5%
LE TOUAQXLOTOV Evav o TouC KUPLOUG Auvoyhukatpia: 10/ 84%/
TP AyovTeg KvdUvou yla Stapntn 61%
Costa et al. v=1.712, KataAovia Aeukol Eupwnaiol xwpig A, nAkiag 45- | OGTT/ Adlayvwotog 2A2 (Baoel Adlayvwotog 2A2 (Baoel
2013 (256) 33,2% avdpeg, 60,7 sTwv 75 gtwv / afloAoynon o kEvipa kpttipta WHO | FPG): 0,72 (A)/ 0,70 (I FPG): 14/ 75,5%/ 50.5%
npwtoBabutag nepiBaAPng / tuxaio FPG, HbAlc/ AuvoyAhukatpia (Baoel FPG): | AuoyAukaipia (Baoel FPG):
KatdAoyo Tou unxavoypadnuévou kputipta ADA | 0,64 (A) /0,73 () 14/ 68%/ 56,6%
ouoTHUOTOC SNUOOLOG LYELaG
Salinero-Fort et | v=1.426, lonavia Tuxalo emthoyn amd ta NAEKTPOVIKA OGTT/ Adlayvwotog 2A2 (Baoel Adlayvwotog 2A2 (Baoel
al. 2016 (260) 41,7% avopeg, 62 eTwv apxela vyeiog OAwv Twv acBevwy pe kpttipta WHO | FPG): 0,68 FPG): 13/ 64,5%/ 64,2%
kKaAun vysioag/ 45-74 stwv FPG, HbAlc/ Avoylukatpia (Baost FPG): | AuoyAukatuia (Baocel FPG):
kpueripa ADA | 0,60 11/ 62%/ 52,2%

OGTT: Oral Glucose Tolerance Test; FPG: Fasting Plasma Glucose; A: avépeg, I': yuvaikeg; WHO: World Health Organization; ADA: American Diabetes Association; A2: Zakxapwdng
StaBntng tumou 2; AUC-ROC: EpuBadov katw amo thv kapumnmuAn ROC (Receiver Operating Characteristic); Se: evalofnoia; Sp: eldikotnTal
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1.3.2.  A§loAdynon tou Kivduvou epdaviong ayvoopkiog otnv tatdikr nAtkia

Onwg nmpoavadepOnke, N matdikr maxvoapkio anmoteAel pia anod TiG Mo NUAVTLKEG TIPOKANOELG
dnuoolag vyelag otig pépeg pag. To unepBaAlov cwpatiko Bapog otnv madiki nAlkia eivat
TBavov va cuvexLotel kat otnv evAikn {wn (12), 6mou oxetiletal pe avénpévn voonpotnta Kot
Bvnowuotnta anod xpovia voonpata (267-269). Kabwg n mpoAndn tng mayxvoapkiog npoteivetatl
va &ekwva amnd ta mpwta otadia tng wng (270), n avixveuon Twv TASLWV EKEVWV TOU
Bplokovtal oe peyaAUTEPO Kivouvo yla tnv epdavion maxuvoapkiag 6co 1o Suvatov vwpitepa
(6nA. kata ™ Bpedikn nAkia) Ba pmopoUoEe VoL AMTOTEAECEL pLaL TIPAKTLKI YLa v SLEUKOAUVEL TV

edappoyr OTOXEUUEVWY TTOPEUBATEWV.

Av KoL UTLAPYEL EVTOovn YEVETIKA eMibpaon otnv epdavion maxvoapkiog otnv maldikn nAwia (31),
ETULONULOAOYLKEG UEAETEG £XOUV EVTOTILOEL €vav aplOUO apayovIwy KvdUvVou mou aokolv Thv
EMISPAON TOUG OTNV MEPLYEVVNTLKI TtEPL0S0. Onw¢ avadEpBnKe Kol TNV MPONYoUEVN EVOTNTA,
ta StaBéoipa dedopéva umootnpilouv OTL TO AUENUEVO CWHATIKO BAPOC TNG LNTEPAC TIPLV TNV
€ykupoouvn (170, 171, 182, 271), n untepBaAAovca av&non cwHaTLkou BAapoug Katd tn SldpkeLa
NG eykupoouvng (171, 182, 271), n evbountpla €kBeon oe dtapntn (171, 182, 271), to avénuévo
Bapoc yévvnong (170, 171, 271), To KATVIOMA TNG KNTEPOC KATA TN SLAPKELD TNG EYKULOOUVNG
(170, 171, 271) kot n toxelo avamrtuén otn PBpedikn nAwkia (170, 171, 271) amoteAouv
TIEPLYEVVNTIKOUG TIOPAYOVTEG TIOU cuoxetilovtal pe Tnv moudikn raxvoopkia. Ta Sedouéva yla
ToV ONAOOUO KOl TOV XpOVOo E£L0AyWYNC OTEPEWV Tpodwv otn Statpodr tou Bpédoug sival
audpleyoueva (170, 171, 271), evw to XapnAo emninedo eknaibeuong tng UNTEPAC EXEL ETLONG
avadepBel wg mapdayovtag kwvduvou (272). Autol oL TEPLYEVVNTIKOL TTAPAYOVTEG UMOPOUV Va
ouvduOOTOUV E KOLVWVLKO-ONHoypadLKa XOpaKTNPLOTIKA TNG UNTEPAC WOTE Va avamtuxBel éva
XPNOLUO EPYAAELO QVIXVEUONG YLO TOUC EMAYYEAUATIEG UYELOC UE OKOTIO TOV £YKALPO EVIOTILOUO
Twv Bpedwv mou Bpiokovrtal oe uPnAd kivbuvo yla axuvoapkia, mapéxovrag €ToL Tn Baon yla
™V €vapén MpwIHwV MapeUPACEWY O AUTA TIPLY TNV gpdavion uTEpBapou/ maxuvoapkiag otn

HETEMELTA NAWKLaL.

Ao poodateg avackonnoelg (273, 274) avadEpovtal ota Stabéoipa epyaleia Ta onoia €xouv
avantuxBbel og mponyoUHEeVES LEAETEC yLa TNV afloAdynaon tou Kvduvou epdaviong uniépBapou/
naxvoapkiag otnv moadikn nAtkia. Ta epyodeia autd €xouv avamtuxBel ouuneplappavovtag
KUPLlWG TEPLYEVVNTIKOUG TOPAYOVIEG Kal Xpnolpomoiwvtag Sedopéva oamd UEAETEG TOU

Se€nxdnoav oe Sladopeg MePLOXEG ava TOV KOGHO, OTtwe tnv EAAGda (275), tn OwAavdia (276),

52



™ Feppavia (277), tig HNA (278, 279), tnv OMavéia (280), tig ZeUxeANeG (278) kal To Hvwpévo
Baoilelo (278, 281, 282). Auta ta epyodela €xouv oupmeplAAPel TOUAAXLOTOV uia
avOpwropeTpLkn LeTaBANTH ou adopa eite pévo to matdi (m.x. Bapog yévvnong), eite to madi
Kall Tov yovea (r.X. AMZI TnG UNTEPQG), OMWCE EMIONG TOUAGXLOTOV L0l KOWVWVLKO-6npoypadLkn
petaBAntn (r.x. puAo tou matdlov, eninedo eknaidbevong Tng UNTtéPag). Xtnv mAsloPndia Toug
oL mAnpodopieg mou oxetilovtal PE TOUC MAPAYOVIEC TIOU CUUTEPAaUBAvovVTAL CE aUTA Ta
epyaleia pmopouv va aftohoynbolv oto mAaiolo eMIOKEPEWY OE EMAYYEAUATIEG UYELQC TIPLV 1)
HETA TN Yévvnon. Qotooo, LepLKA epyaleia cupuneplappfavouv petaPAntég mou adopoulv eite
Tov matépa (. AMZI tou matépa) (276, 280, 281) eite TO VOLKOKUPLO (T.X. €L008NUA TNG
olkoyévelag) (277, 280), dedopéva 6nAadn mou dev afloloyouvtal cuvnBwWE O QUTEG TIG
eMLOKEPELG. EMUTALoyV, Kaveva amo ta SltabEatpa HEXPL OTLYUNG EpYaleia Sev €xeL TTPoENDEL amod
TIEPLOCOTEPECG OO HLa XWPEC oTnV Eupwnn, €tol wote va AdBel umtdPn tuxov Sladopég mou
TIAPATNPOUVTAL HETOEY TWV XWPWV OTOV EMUTOAACUO TNG taxuoapkiag. Mo mapddelypa, omwg
oavadEpBnKe Kal O TPONYOUMEVN €VOTNTA, Tapatnpouvial UPNAOTEPA TOCOOTA TIOLSLKAG
naxvoapkiag otn Notia os oxéon Ue tn Bopela Evupwrnn (19-21, 283), yeyovog mou umtodnAwvel
OTL evdéxetal ta maldld mou Slapévouv otnv TeAeuTala mePLOX va SLATPEXOUV HEYAAUTEPO

kivbuvo.

O Nivakag 1.5. mapouotalel pia cuvodn twv dLabéoipwy epyaleiwv afloAdoynong tou Kivduvou
eudaviong unépBapou/ maxvoapkiag otnv matdikr NALKia, Ta omoia CUUIMEPIAAUBAVOUV KUPLWG
TIEPLYEVVNTIKOUG MOpAyovteg, KabBwg emiong kat mAnpodopieg avadoplkd Ue ToV EAEYXO TNG

TIPOYVWOTLKI G TOUC aKpiBeLag.
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Nivakag 1.5. JuVOmTIKA mopouciaon Twv SLaBECLUWY EPYAAELWV TTOU CUUMEPIAAUBAVOUV TIEPLYEVVNTIKOUC TTAPAYOVTEC Kal afloAoyolv Tov Kivbuvo
epdavionc umépBapou/ maxvoapkiog otnv madikr nAwkia.

MpoyvwoTtikn akpifeLa Tou

MeAétn Asgiypa ¢ EkBacn/ Mapdyovteg mou afloAoyouvial ota epyaleia
n)\u'da g 3 s . % sl c AMN\ol epyaleiov*
sxeovos | o3 EEB| ¥5| S8 o8/ 8 |aE
afodéynone/ | S| 5> S| SS|EQ| 3883 |<Lw
Xpiongtou | € 81 WS 2| @3 S 3| 8 ~§ 2| T g g
q > = > < ¥ — | O X
epyalieiov 3 w 3 W w
Manios | v=2.294 eOBota9-13 | Y v - v v - v - e AUC-ROC-ROC: 0,638
KOLL GUV. Healthy Growth étn 0-6° Ma KT>5/11 mou avtiotolyel o
2013 Study e Bpedikn HAva >10% kivSuvo OB:
(275) EAGSa nAtkio (=6° Se: 54%, Sp: 65%
Manios uiva) e AUC-ROC-ROC: 0,64 ¥
KOL OUV. Ma KT>3,5/11:
2016 Se: 58,6%, Sp: 63,6%
(284) (o€ Seiypa T perétng “National
Action Plan for Public health”)
Weng kat | v=13.513 UK e OW/OBota | v v v v v v - | AMZ natépa * AUC-ROC: 0,755
ouv. 2013 | Millennium 3¢t 0-1° 1° Ma KT>25/59 mou avtiotolei o
(281) Prospective birth e 370 1° £10¢ €106 €106 >20,2% Kivéuvo OW/OB:
Redsell Cohort Se: 76, 9%, Sp: 66.5%,
KOLL OUV. Hvwpévo BaoiAelo PPV: 37%, NPV: 89%
2016 e AUC-ROC: 0,67¥
(285) Ma KT mou avtiotolyel o 210%

kivbuvo OW/OB:

Se: 53%, Sp: 71%

(o€ delypa tng perétng “Avon
Longitudinal Study of Parents and
Children”, ALSPAC)
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Nivakag 1.5. Juvomntikn moapouciaon Twv SLaBEatpwy epyaleilwv TTOU cUUMEPIAAUBAVOUV TIEPLYEVVNTLKOUG TTAPAYOVTEG Kal afloAoyoUV Tov Kivduvo epdaviong
unépBapou/ maxvoapkiag otnv madikn nAwkia (cuvéxela 1).

MelAétn Agiypa ¢ ‘EkBacn/ MNapdyovteg nou afloAoyouvtal ota epyasia MpoyvwoTtikn akpifeLa Tou
nAwia 2 & c = = . - Aot epyaleiov *
* Xpovog Q e=23 & &2 §E63 S Sy
g S PE Bl o9 228 8c¢8| g $Q
a§loléynong/ | E g£>8] & S| E el 2 ¢ S| 8 < 8
xeongtou | 2 SR8 zE|Z 2 2l & E S
epyaleiov =Y S w 3w L
Steur kot | v=1.687 e OW/ OB ota v v - - - - - o AMZ natépa e AUC-ROC: 0,754
ouv. 2011 | Prevention & 8 €tn e Kanviopo oto Ma KT> 96,92 nou avtlotolel oe
(280) Incidence of e 3TN yévvnon VOLKOKUPLO >10% kivSuvo OW/OB:
Asthma &Mite e TOMOC yévvnong Se: 81,7%, Sp: 55,4%
Allergy (PIAMA) (uateutr']pto r'] o‘r[[u) PPV:22,3%, NPV: 94,9%
longitudinal birth
cohort
OMavéia
Morandi | v=4.032 e OW/OBota | - v v - v - - o AMS atépa e AUC-ROC: 0,70-0,74¥
KalL ouv. Birth Cohort 1986 7 €t e AplOUOG ATOpWY ‘EAeyx0g eykupdTNTAG OF
2012 (NFBC1986) e 3TN yévvnon OTO VOLKOKUPLO Seiypata and dMeg pelétec:
(276) QOwAavdia o EndyyeApa v=1.503 (ItaAia), v=1.032 (HNA)
HNTEPOG
(katnyoplia)
Druetkat | v=8.236 eOBota7-12 | VY v v v - - - - e AUC-ROC: 0,77
ouv. 2011 | ALSPAC (Hvwuévo étn 0-1° Ma KT rou avixveVel> 30% twv
(278) Baoilelro), e 310 1° €10C €10 oSty uPnAou kwvduvou:
Collaborative Se: 70,1%, Sp: 71,2%
Perinatal project PPV: 6,9%, NPV: 98,7%
(HMA), SEYCHELLES
cohort, (2e0x€N\eg)
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Nivakag 1.5.

JUVOTTIKA Tapouciaon Twv Slabéouwy epyodeiwv mou cupmePNaUBAVOUV TIEPLYEVVNTIKOUG TOPAYOVTEC Kal afloAoyoUv Tov Kivduvo
geudaviong umépBapou/ maxuooapkiag otnv matdikn nAtkia (cuveéxela 2).

MeAétn Asgiypa ¢ ‘EkBacn/ MNapdyovteg nou afloAoyouvtal ota epyasia MpoyvwoTtikn akpifeLa Tou
n)\u'da ‘3 § 3 e . > el . c AM\ol epyaleiou *
“Xpbvos |5 | FEBl ¢v5 $3 58| % |2k
agodéynone/ | £ | £33  gs|Egl 38§23 |<e
xeonerov | 2 |9 @2 e8| 2B SE2 T |EXS
gepyaleiov = g w 3w e
Pei kot v=2.272 e OW/ OB ota - - v - v - v e Emtinedo e AUC-ROC: -
ouv. 2013 | Birth cohort 10 €tn ekmaidevong Se: 37,1%, Sp: 95,1%
(277) GINIplus & LISAplus | e 3ta5 étn Matépa PPV: 72,5%, NPV: 86,1%
lepupavia e ELoo6nua
OLKOYEVELQG
o AMZ naudLov
otoug 60-64 pnveg
Santorelli | v=1.868 e OB ota 2 v (v) v v - - - - e AUC-ROC: 0,85- 0,886¥
KOlL OUV. Bornin €tn 0-6°, lMNa KT mou avtiotolyel o 210%
2013 Bradford (BiB) birth | e 3tov 6°, 9°, 0-9°, kivéuvo OB:
(282) cohort study 12° pAva 0-12° Se: 50,6-67,2%,
Hvwuévo Baoilelo HAva Sp: 93,5-95,1%
PPV: 40,8-55,4%,
NPV: 95,5-97,0%
(o€ delypa tng peAétng ALSPAC)
Robson v=166 e OB ota 5 - v v v - v - HAwla puntépag e AUC-ROC: 0,82
katouv. | Latino birth cohort | étn 0-6° 47-6" Mo KT rou avtiotowyel og 250°
2016 HNA e 3TOV 6° uiva eBdo gkaTooTNUOPLO Kivéuvou OB:
(279) Hiva Hada Se: 80%, Sp: 64%

PPV:51%, NPV: 88%
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Nivakag 1.5. Juvomtiky mapouciaon twv SlaBeéoipwy gpyodeiwv mMou cuUMEPAAUPAVOUV TIEPLYEVVNTIKOUG MOPAYOVTEG Kal afloAoyoUv Tov Kivduvo
geudaviong umépBapou/ maxuooapkiag otnv maldikn nAtkia (cuveéxela 3).

MeAétn Asgiypa ¢ ‘EkBacn/ MNapdyovteg nou afloAoyouvtal ota epyasia MpoyvwoTtikn akpifeLa Tou
nAwia 3 g < =1 - Aot epyaleiov *
e Xpovog 3 e23| &£ &2 §E3| 9 Sy
A 3 P B 9 o b = S 8 & 9 % w q
a§loléynong/ | E S>2 85| E el 2 ¢ S| 8 < 8
. o) Q> o2 = &5 = c
xpfiongtov | 2 S EE 2 2RI SEE § E S
gepyaleiov e | @ 3w !
Ziauddee | v=29.060 eOW/OBota | v v v - v - v | e HAwia pntépag e AUC-ROC: 0,69-0,83
n KoL ouv. | amod apyeia 4-5 £1n e EBvikOTNTA Ma KT mou avtiotolyel og 220%
2020 EMOKEPEWV O€ e 3TN o SUMTAR pPWHOL kivbuvo OW/ OB:
(286) enayyeApatieg yévvnon, 1° duMkoU oE€og Se: 41,4-65,5%, Sp: 81,4-83,1%
uyeiag Kata ™ éto¢, 2° €10C oTnV eyKupoolvn PPV: 28,1-40,3%, NPV: 88,9-
SLApKELDL KOL LETA o OWKOYEVELOKA 93,3%
NV gyKUpoouvn Katdotoon
Hvwpeévo Baoilelo o HAwia ktnonc
e (Bapog natdlou
oto 10, 20 £10¢)

* Napouaotalovral Sedopéva yLa Tov EAEYX0 TNG TPOYVWOTLKAC akpifelag Tou epyaleiou; OTIG MEPUTTWOELG TToU To Selypa gival Sladopetiko amod to delypa mou xpnotuomnollénke

yla Tnv avamntuén tou epyaleiou, auto umodnAwvetal pe To cUPBoAO ¥
OB: mayuoapkio; OW/ OB: mayxuoapkio/ unépBapo; AMS: Seiktng palog ocwpatog; AUC-ROC: EuBaddv katw amd tnv kaumUAn ROC (Receiver Operating Characteristic); KT:

katwdAwn TLun; Se: evatoBnoia; Sp: eldikdtnTa; PPV: Betikn mpoyvwotikn aia; NPV: apvntikr mpoyvwoTtikn agia
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2. EPEYNHTIKA KENA - ZKOINOx

Ao tnv napandavw avaokonnon tg BLBAoypadiag avadopikd e TO CUVOAO TWV TAPAYOVIWY
TIOU EUMMAEKOVTAL OTNV eUdavion maxuvoapkiag kat XA2 otnv moatdikn nAwkia Kot otnv eviAlkn
{wn, koBw¢ kal pe TI¢ HeBOdoucg kal ta gpyadeia avixveuong atopwv upnlou kwduvou,

nipokuTttouy B€pata rou daivetal ot xpr{ouv mepaltépw SLtepelivnong. Mo CUYKEKPLUEVAL:

1. AvKal n MPOKTLKA TNG avixveuong Twv atopwyv uPnAou kivduvou yla A2 mpoteivetal anod
TOUC EMLOTNUOVIKOUC HOPELG TIPOKELEVOU VAL EVTOTILOTOUV Ta Atopa 1mou 6a wdeAnbolv amno
™V edappoyn oToOXEUUEVWY TTapeUPACEWY TpoTonoinong cuumnepldopadg, n mAstoPndia Twv
TIPONYOUUEVWY UEAETWV £XEL XPNOLUOTIOLNOEL EUKALPLAKO TIPOCUUMTWHOTIKO £AEYXO
(opportunistic screening). QotOc0, yla TNV TPOCEYYLON KAl TOV EAEYXO ATOUWV HE XOUNAN
EMiyvwaon yla TNV KOtaotacon Vyeiag Toug, atopwy Veapnc NALKiag i/ Kal atopwv and opadeg

XAUNAOU KOLVWVLKO-OLKOVOULKOU eTULITESOU, TIPETEL VAL e€ETAOTEL Lol eVAAAAKTLKA HEB0SOGC.

2. Av kot undpyxouv StaBéatpa pn mapspBatika epyaleia yia tnv aloAdynaon tou Kivduvou
epudavione IA2 )/ kat TNV aviyveuon Twv adlAyVWOTWV TEPLOTATIKWY A2 Kal NG
SuoyAukaluiog otoug eVAALKEG, N XPrion Kat n dLayvwoTikr akpifela twv epyadeiwv autwv Sev
€xeL alohoynBel 01O MAALOLO TTPOCUUMTWUATLKOU EAEYXOU OTNV KOWVOTNTA OE TIOAUKEVTPLKEG

HEAETEG oTNV Eupwrn R/ Kal o eVAALKEG TTIPWLUNG LEONC NALKIAG.

3.  Av kat umdpyouv SlaBéoilpa pn mopepPatikd epyaleia afloAoynong tou Kwvéuvou
eudaviong 2A2, otnv mAetoPnodia toug mepAapfAavouy w¢ cUVLOTWOA ELTE TNV afLOAGYNnonN TNG
YAUKOING vnoteiag, lte To LOTOPLKO LPNAWY ETMMESWV YAUKOTNG OTO alLpal 1] Kot AAAWV KALVIKWV

Selktwy, N afloAdynon twv omnoiwv dev sivat mavto ePpukTn.

4. Av kol n aviyveuon Twv atopwv uPnAol KwwdUvou Kal n epoppoyr) CTOXEUUEVWV
napeppacswy ya tnv mpoAndn tg gpdaviong unépBapou/ maxuoopkiag amnod Ta mPwWTa
otadia tng {wng Kplvetal emitaktiki, ta Slabéolpa epyaleia mou cupmeplhapBdavouv
TLEPLYEVVNTIKOUC TTOPAYOVTEC YLa TNV aloAdynaon Tou Kwvduvou eudaviong tng maxvoapkiog
otnv raldikn nAtkia adopouv Kupilwg oe PEAETECG TTOU £XOUV UAOTIOLNOEL O LELOVWEVES XWPES

otnv Evpwnn.

JUVEMWG, O OKOTOG Tn¢ mapouocacg Sidaktopikng SiatplBrg eivat toco n afloAdynon tng

QUTMOTEAECUATLKOTNTAC LEBOSWV KAl UTIAPXOVTWYV EPYAAELWV TTPOCUUTITWUATIKOU EAEYXOU YLA TNV
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avixveuon atopwv uPnAou kwvduvou yla ZA2 kot taxuvoapkio oe mAnBuopoug tng Eupwrnng, 6co
KalL N avamntuén véwv epyaleiwv, Aappavovtag umtoPn Kowwviko-SnuoypadLlKa XopaKTNPLOTIKA,

aVOPWTTOUETPLKOUC SEIKTEC, TAPAYOVTEG TOU TPOTIoU WNE N/ KAl EPLYEVVNTIKOUG TTAPAYOVTEG.

AVTLOTOIXWG, OL EMLHEPOUC OoKOTIOL TNE tapouoag SLEAKTOPLKNC SLaTpLBNC lval oL TopaKATW:

1. H afoldynon NG amoteAeopatikOTNTAC TNG £PAPUOYAG €EVOC TPOCUUMTWHATIKOU
eAéyxou SUo otadiwv (two-stage screening) oe emimedo oxoAeilou kal KowoOTNTAG yLo TV
QVIXVEUON ATOUWV Kot olkoyevelwv uPnAou kivduvou yia 2A2 otnv Eupwrnn (1° dnuootevpévo
ap6po).

2. O €Aeyxog tng SlayvwoTtikig akpifelag tou epwtnuatoAloyiou FINDRISC otnv avixveuon
TWV TEPLOTATIKWY adldyvwotou IA2 kal SucyAuKalpiag oe eVAALKEG TPWLUNG HEONG NALKLOG
otnv Eupwnn (2° dnuoacteupévo apbpo).

3.  H avamtuén kat o éAeyxog tng Slayvwotikig akpifelag evog deiktn afloAdynong tng
mlavotnTag mopouciag LVOOUALVOQVTIOTAONG O €VAALKEG TPWLUNG MEONG NnAlkiag otnv
Eupwrnn (3° dnuoactevpévo apbpo).

4. H avamtuén kot o €Aeyxog TNG MPOYVWOTLKAG akpifelag evog deiktn afloAoynong tng
mBavotntag epdaviong maxuvoapkiog os matdld oxoAkng nAtkiag otnv Eupwnn (4° apBpo uno

Kpion).
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3. MEOGOAOAOIrIIA
3.1. ZXESLHOMOG TNG MLEAETNG

Ou okomot t™¢ mapovoag Sldaktoplkng datpPrig vAomolBnkav oto TAALCLO TNG HEAETNG
“Feel4Diabetes” (“Families across Europe following a hEalthy Lifestyle for (4) Diabetes
prevention”), n omoia xpnuatodotnbnke amo tnv Eupwnaikn Evwon (HORIZON 2020, Grant
agreement n° 643708) kal €lxe w¢ otoOXo TNV avamtuén, epopuoyn Kal afLoAoynon MLaG
nap£pBaong oe eninedo oxoAeiov Kal kowotnTag ylo TV mpoAndn tou IA2 o€ OLKOYEVELEG ATIO
guaAwteg MAnBuouLlakeg opadeg otnv Eupwrnn. H pelétn “Feel4Diabetes” €xel kataxwpnOel oto
clinicaltrials.gov w¢ NCT02393872. lNa tn Slepelivnon Twv OKOTIWV TNG tapoloag SLOAKTOPLKAG
Statpfng xpnotpomownBnkav ta Sedopéva mou cuMéxBnkav otnv évapén (baseline) tng

HEAETNC.

H avarmntuén, n epapuoyn kat n alohoynon tng napéupacng (287) dev eunintouv oto EpELVNTLKO
QVTLKE(HEVO TNG Ttapovoag SL6aKTopLknG dtatplpng. Ev ouvtopia, n mapéupacn tng HEAETNG
“Feel4Diabetes” amoteAeital and dUo cuviotwoeg: (i) tnv mapéuPacn oto emninedo tou oxoAeiov,
n omola adopd OAEG TIG OLKOYEVELEG TIOU CUMUETEXOUV OTN UEAETN KOl UAOTIOLNONKE amo Toug
SaokAaAoug katd U0 cuvexOUeva oxoAka €tn (2016-2017 kat 2017-2018) ka (ii) Tnv mapéppoaon
€KTOG oxoAelou, n omola adopd TIG OLKOYEVELEG TIOU evtomiotnkav va Bpiokovtatl o uPnAo
Kivbuvo yla Tnv avamntuén ZA2 kat uAomolBnke amod emayyeApatieg vysiag (m.x. dtattoAdyouc)
HEOW OUPPBOUAEUTIKWY oLUVESPLWVY KaTd Tn SlApKeELa TNG TPWTNG XPovids (2016-2017) kal péow
QUTOUOTOTIOLNUEVWY UNVULATWY TTOU ANOCTEAAOVTAV OTO KIVNTO TNAEDWVO TWV CUUUETEXOVTWV

Katd tn SgvUtepn Xpovid tng mapeppaong (2017-2018).

I1oX0¢ TNG mapéuBaaong NTav n mpowdnon evog vylelvol katl Spaaotrplou Tpomou {wng (LEow
oAAaywV OTLG OXETL{OUEVEG UE TO eVEPYELAKO LoolUylo ocuumepldopEg) Kal n dnuloupyia evog
UTTOOTNPLKTLKOU pUOCLKOU Kal KowwvikoU eptBarlovtoc o eninedo oxoAsiou, omitiov aAAd Kat
KOLVOTNTAC, £TOL WOTE VO EMULTEVXOOUV KAl OL AVTIOTOLXEG AANAYEC OTO CWHATIKO BAPOG KOL TOUC
OXETLOMEVOUG UE Ta HETOPOALKA vooruata Selkteg uyelag. Mo CUYKEKPLUEVA, OTOUG BACIKOUG
otoxoucg g mapéupaong meptlapBavovtav: (1) kabnuepvy katavaAwon mpwivou, (2) =5
HePLOEC AaxavikwV TNV NUEPQ, (3) 23 pepldec ppouTwV TNV NUEPQ, (4) <1 peplSec oakyapoUuXwV
POodONUATWYV (avaUKTIKA KaL XUoL) TNV NUEPA KAl N AVTLKATACTACN TOUG UE VEPO, (5) 2150 min
uETplag mpog uPnAng évtaong duoikn dpaoctnplotnta tnv eBdoundda, (6) <120 min xpnon
0006vn¢ TNV nuépa (e€alpouévou auTou oTnV epyacia Kal Tou oXoAElo), evw oplotnkav Kot wg
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emunpoacBetol atoyotl: (7) 24 pepideg tpodipwv oAKNC AAECEWG TNV NUEPQ, (8) <1 pepideg yAUKWV
v eBdouada, (9) <1 uepideg aApvpwv ovok/ fast food tnv eBdoudda, (10) >3 pepideg Enpwv
Kapmwv tnv eBdopada, (11) <2 puepideg KOKKLVOU N emetepyacpuévou kpEatog tnv efdouada, (12)
>1 pepidec YOAOKTOKOULKWY XapunAwv oe Autapd tnv nuépa, (13) xprnon elawdadou n
kpapuBéAalou ) paAakng papyopivng, (14) anwAela Bapoug >5% tou apxLlkou BApoug yLa autoug
Tou Atav untépPapol/ maxvoapkol atnv évapén tng LEAETNG Kal (15) olkoyevelakd yeULoTa 0TO

TPAmElL TouAdyLlotov pia dopa TV NUEPQA.

3.2. Agiypa g peA€Tng

H ouA\oyn tou Oelypatog Baciotnke oe pia tumomolnuévn, moAvotadiakn Stadikacia kot
OLe€nxOn oe emAeyuéveg TMEPLOXEC O €€L EUPWTIAIKEG XWPECG, UE OTOXO va SlacdaAloTel n
OVTUTPOOWTIEVTIKOTNTA TWV EVAAWTWY TANBUGHLOKWY opadwy yla tnv avantuén ZA2. OL XWPES
KaTnyopLlomoLntnkav o€ Tplol KOWVWVLKO-OLKOVOULKA eTtimeda cUpdwva Pe TNV TaElvopunon Twy
Xwpwv Baoel tou katd kepaAnv akabdplotou eBvikol elcodripatog anod tnv MNaykoouia tpamnela
(288) kat Twv Sedopévwy avadpopLKa HE TO EANELUHO TOU KPATIKOU TIPOUTIOAOYLOHOU TWV XWPWV
ano tnv Evpwmaiky Xtatiotiky Ymnpeoia (289). JUYKeEKPLUEVA, Ol CUMUETEXOUOEG XWPEC
Katnyoplomotnonkav wg €N (Ewkova 3.1): xwpeg xapunAov/ peoaiou etoodnpatog (Low/ middle-
income countries, LMICs) (6nA. BouAyapia kat Ouyyapia), xwpeg uPnAol swoodnuatog (High-
income countries, HICs) (dnA. BéAyio kat OwAavdia) kot xwpeg uPpnAol eloodnpatog untd HETpa

Awtotntag (HICs under austerity measures) (6nA. EAAGSa kat lomavia).

Ewkova 3.1. NMopoucioon Twv XWPWV TTOU CUUUETEIXOV 0T MEAETN KAl TNG KATNYOPLOTIOINONG
TOUG BAOEL KOLVWVIKO-OLKOVOULKWVY KPLTNPLWV.

Xwpa Katnyoplomoinon

BéAylo ,
Xwpeg

YynAoU eloodnuartog

®OwAavdia

ENGSa Xwpec YPnhov
| BéAyo £L008NLOTOG UTIO HETPA
lomavia Atotntac*
_BoUAyapia

BouAyapia Xwpeg
XopunAol/ peoaiou

Ouyyapia €L00OSHHOTOG

*ETn ToU oL XWPEG NTav untd PETpa AttotnTag: EAAaSa 2010-2018, Iomavia 2008-2014 (290, 291)
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KaBwc o emumoAacpog tou cakxapwdn dtapntn eivat upnAdtepog otig LMICs (8), onolocdrmote
6nuog, oxoAwkn mepidpépela  AAAn ooduvaun povada otn Bouldyapia kat tnv Ouyyapia
BewpnBNKe WG «EVAAWTN» TIEPLOXA KOl NTAV ETUAEELUN YLO VO CUMHETAOXEL 0T HeAETn. Ooov
adopad tig HICs, kKaBw¢ To XaUNAO KOLVWVLKO-OLKOVOULKO €Tinedo £XEL CUOXETLOTEL PLE auénuévo
Kivbuvo yla A2 og auTEG TG XwpPEeS (76), oto BéAylo, Tn DvAavdia, tTnv EAAGSa kat tnv lomavia
HLOVO Ol TIEPLOXEG UE XOAUNAO KOLVWVLKO-OLKOVOULKO eTtimedo BewpnBnkav « UAAWTES» KO NTAV
ETUAEELUEG YLOL CUMLETOXN OTN LEAETN. MO CUYKEKPLUEVA, OE QUTEC TLG XWPEC VLA TOV OPLOUO TWV
TIEPLOXWV XOUNAOU KOLVWVLKO-OLKOVOULKOU emunédou akoAoubnBnkav ta €€n¢ Brauoata: (i) ot
ONuoL, OXOAKEC TEPLOXEG N AAAEG LOOOUVAUEG HOVAOEC OTIC ETAEYUEVEC TIEPLOXEG
opadonolndnkav avaloya PE TO TPLTNHOPLA KOLVWVLKO-OLKOVOULKWY SELKTWVY TIOU avaKktnOnkav
oo €MIONUEG TINYEG KoL aPXEG (292-295) (yia mapadelypa otnv EAAGSa ol mAnpodopleg aUTEG
avtAndnkav amod tnv EAAnvikn Ztatiotik Apxn) Kat (i) ol «EUAAWTES» TIEPLOXEG ETUAEXBNKAV
TUXOLO LOVO aTTo TA TPLTNUOPLA LE TO XAUNAOTEPO HopPWTLKO eMtinedo A ta uPnAdTEPA TOCOOTA
avepylag. 2tnv nepimtwon g OwvAavdiag, ol teploxEg Tafvoundnkav BAceL EVOG ETUAEYUEVOU
SelKTn KOWWVLKO-0LKOVOULKOU eMUMESOU KaL n ouAAoyr) delypatog EAafe xwpa OTLC TIEPLOXEG LUE
TOV XOUNAOTEPO PETO O0po. To Selypa cuAAEXBNKe amo Tig €N meploxeg o€ kKaBe ywpa: Oost-
Vlaanderen kat West-Vlaanderen (B€Aywo), Varna kat Sofia (BouAyapia), Satakunta (Olavédia),

Attikn (EAAada), Debrecen (Ouyyapia) kat Zaragoza (lomavia).

AdoU eAndBnoav oL amapaitnTteg eykploelg amo TIG TOTUKEG apxEC (Emitpomnég Asovtoloyiag,
Yrnoupyeia, Afuot K.AT.), dnuioupynBnkav ALOTEG HE TA UTAPXOVTO ONUOTIKA OXOAELO OTIG
ETUAEYUEVEC TIEPLOXEG TNG KABE ywpag Kol Tpaypatonolionke tuxaia mihoyr) oXoAsiwv ano
KAOe meploxn HéExpL va kKaAudBel o otdxog Tou eixe tebel katd Tov oxedSlaopd Tng napéufaonc.
Y& KABe Ywpa, XPNOLUOTIOLWVTAC T OXOAELQ WG onueilo eLc06ou oTNnV KovotnTa, Ta maldLd mou
doltoloav OTLC TPELG TIPWTEG TAEELG UTIOXPEWTLKNG EKTIALSELONG KAl OL YOVELG Toug Kat/ ) oL

TanmoUSeg Toug amoTéAEaay To Selypa TG HEALTNG.

Kata tv évapén tng LEAETNG, OTO OUVOAO TWV MALSLWV TIOU KATOTILV TNG ouykatabsong Twv
KNOEUOVWYV TOUG CUUUETELXQV 0T UEAETN, §OBNKeE MPOg CUUMARPWON Kal oo Toug U0 YOVE(S
10 epwWTNUAToAOyLo FINDRISC. ATtd To GUVOAO TWV OLKOYEVELWV TIOU SEXTNKAV VOl GULLLETAOXOUV
oTn WEAETN, €YLVE O OPLOUOC TwV Olkoyevelwv uPnAol kwvduvou yia ZA2, o omnoiog Baciotnke
OTNV EKTLUNON Tou KvdUVoU yla cakyxapwdn StaBntn twv yovéwv cludwva pe t Babuoioyia
TOouG 0To epwtnuatoAoylo FINDRISC. Zuykekplpéva, yia va BewpnBel pia owkoyévela wg uPnAol

KLvEUVOU TOUAG)LOTOV €vag amo toug SUo yoveic Ba énperme va £xel BabuoAoyia mavw amo va
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KatwdAL, To omoilo yla thv mMAsloPndia tTwv xwpwv oplotnke wg FINDRISC =9, AapBavovtag

umoyn tn veapn NALKIO TWV CUUPETEXOVTWVY (YOVEWV).

H tuxatomoinon og opdda eAéyxou Kal mapépBaong €ywve o€ eninedo neploxwv (Ue avaloyia
1:1). Qoto00, yla TIC AVAYKEG TN apoL oo SLOAKTOPLKNC SLATPLBNC, Ol EPEUVNTIKEG UTIODECELG
e€etdotnkav oTo0 OUVOAO ToU Oelypatog. To xpovodlaypappa tng HeAETNG oxedldotnke
AapBavovtag untodn tig S1adopomolioelg HETALY TWV XWPWV avadopLlKA UE TG NUEPOUNVIES
gvapénc kat AnEnNg twv padnudtwyv ota oxoAeia Kol TI¢ mepLtodoug dtakomwy. H cuAloyn tou
Selypatoc ekivnoe og OAEG TIG XWPEC TOV lavouaplo Tou 2016 Kal oL LETPAOELG OTNV Evapen TG
pueAétng (baseline) élaBoav xwpa katd toug HAVeG AmpiAlo- loUvio, EVw yLOL TPELG XWPEG
(@wAavsia, Ouyyapia kot BouAyapia) cuvexiotnkav péxpL Toug unveg Auyouoto- ZeMTEUPpLO.
Ot petpnoslg emavatloAoynong EAafav xwpa Katd Toug idloug unveg to 2017 kat 2018 kat 600
TILO KOVTA OTLC NUEPOUNVIEG TTou Sle€nxBnoav oL PETPAOELG otV £vapén TNG LEAETNG, WOTE va

AndBoUV uTOYN TUXOV ETTOXLAKEG SLOKUUAVOELG.

3.3.  ZuAAoyr 6€d0pEVWYV ATIO TO CUVOAO TWV OLKOYEVELWV

JT0 OUVOAO TwV OXOAElwv TOU OUMUETElXAV OTn MEAETn, ol SdokaAol poipacav Eva
TUTIOTIOLNMEVO EPWTNHUATOAOYLO YLO. CUMITARPWON oo Ttoug yoveic/ kndepoveg (296). Ano Tig
OLKOYEVELEC TIOU OEXTNKAV VA CUUMETACXOUV oOTn MEAETN, IntABnke va emotpéPouv Tt
CUMIMANPWHEVA EPWTNMATOAOYLO O KAELOTOUG PAKEAOUG, EVW OTA TIALSLA TWV OLKOYEVELWV
OUTWV TIPAYUATOTOLNONKOV aVOPWTTOUETPIKEG UETPHOEL, OTO OXOAELD. € OAEG TIG XWPEC, OL
uetpnoelg Sle€nxbnoav amod ekmaldevpévoug epeuvntég (297), akoAouBwvtag TUMOMOoLNUEVA

TIPWTOKOAAQ Kal Xpnolpomnolwvtog Baduovounuévo popntd e€omALOUO.

3.3.1. EpwtnpoatoAdyia yovéwv/ kndepovwy

To epwTtnUAToAOYLo TTou §6ONKE yLot CUUMARPWON Ao TOUG YoVEiG/ KNOEUOVES TwV TaLSLwy 0To
OUVOAO TWV OLKOYEVELWV TIOU OUUMETEIXAV oTn HeEAETn mepA\ApPave €KTOC oMo TO
epwtnuatoAoylo FINDRISC kat epwtAoelg ywa T ouAloyr) OedopéVwV OXETIKA HE TA
SNUoypadLKA KOl KOLVWVLKO-OLKOVOULKA XOPAKTNPLOTIKA TNG OLKOYEVELOG, KOOWCG Kal TLG
Slatpodkég ouvnBeLeg, TN CWHATIKN SpaoTnpldTNTA Kal TNV EVvacXOAnon Ue SpaotnploTnTeC
000vnNg Twv MalSWV Kol TWV YOoVEwV/ KNOEUOVWV KOl TOUG TPOOCSLOPLOTEG QUTWV TWV
ocuunepldpopwv. OL epwWTACELG avadopLka HE TIG SlatpodLkéG ouvnBeleg eMIAEXBNKAV £TOL WOTE

VO ECTLACOUV OE OUYKEKPLUEVEG OMASEC TPOPlUwv Tou elxav emAeyel wG oL oTOXOL TNG
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nap£pBaonc. H alomiotia Tou epwtnuatoAoyiou (test-retest reliability) eAéyxOnke o€ cuvoAlka
191 yoveic amod OAeg TIG XWPEC, OL OTOLOL CUUMANPWOAV TO EPWTINHATOAOYIO dUo Popég ot
peocodlaotnua 1-2 efdopadwyv Kal Bpébnke va elval amodektr), ONMWG eKTIUAONKE HECW TOU
ouvteheot ouoxEtong Intraclass Correlation Coefficient (ICC) (296). TéAog, ot Anpodopieg
ovadopLKA LE TOUC TIEPLYEVVNTLKOUG TTAPAYOVTEG CUANEXBNKaV ETULMPOCOETWC Kata tn Sevtepn

enava&loAoynon o€ OAEC TIG XWPEG eKTOG TNG OwvAavdiag.

A&LoAdynon tou kvdivou gpdaviong cokyapwdn dStafrit

Ma tnv aftoAdynon tou Kwvéuvou gudavionc 2A2 Kol ToV 0pLOUO TWV OLKOYEVELWV WG UYPNAoU
KlvbUvou {nTtrRBnke kot amnd Toug SUo YoVeig va cUUTTIANPWOOoUV To epwtnuatoAoylo FINDRISC, n
o mpoodatn €kdoon tou omoiou amoteAeital and oktw PABOUOVOUNUEVEG EPWTNOELG TIOU
KAAUTITOUV TOUG yVWwOoToUC apayovieg Kivduvou yla A2, dnAadn tnv nAtkia, tov AMZ, tnhv
TiepLdEPELA TNG HEONC, TN CWHATIKN Spaoctnplotnta yio touAayxtotov 30 AemTd nUepnoiwg, Tnv
KaBnuepv Katavalwon Aoxavikwy kat ¢polTwy, TN XPRon aVIWNEPTAOIKAG GAPUAKEUTLKAG
QYWYNG, TO LOTOPLKO uPnAwv emmédwyv YAUKOING OTO alpa KAl TO OLKOYEVELOKO LOTOPLKO ZA2
(298). H ouvoAikn BaBpoloyia tou epwtnuatoloyiov umtodelkvUel Tov 10€tr) Kivouvo avamtuéng
Tou ZA2 Kkal Kupaivetal amo 0 €wg 26, wg €€Ng: <7 (xapnAog), 7-11 (ehadpwg avénuévog), 12-14
(uéTtprog), 15-20 (LPnASC) kat >20 (oAU VPNAAG). Ze KGO owkoyEvela pall He EpWTNUATOAOYLO
600nkKe Kal pLa xaptivn pelovpa wote va eival mo eVKoAn n aloAdynon tng nepLdEPELOG LECNG

OO TOUG OUUHETEXOVTEG.

A&LoAGYN oM SNUOYPADLKWV KAL KOLVWVIKO-OLKOVOLKWYV TIOPAYOVTWYV

JUAAEXBNKav  Oebopéva  avadoplkd HeE TO  SNUOYPOPLKA KOL  KOLWVWVLKO-OLKOVOULKA
XOPOKTNPLOTIKA TNC OLKOYEVELAG OMwC to eminmedo ekmaidbevong (€tn) Kal TNV TPEXOUOQ
amaoxoAnon Twv YovEwv, Tov Babud LKavomoinong HE TO €L00SNUA TOU VOLKOKUPLOU, TNV
NUEPOUNVia yévvnong Tou yovéa/ KNOEUOVA TTOU GUUITANPWOE TO EpWTNUATOAOYLO, TO GUAO Kal
TNV NUEpoUNnVia yévwnaong Tou matdlol moU CUUUETEIXE 0T HEAETN, KABWG KAl TV NUEPOUNVia

YEVVNONG TWV UTTOAOUTWV TTALSLWV TNG OLKOYEVELAG.

A&LoAGYN oM TWV SLTPOodIKWV CUVNBELWV

MNa tnv afloAdynon twv Slatpodikwv cuvnBelwv TO00 TwV TALdLWY, 000 KOl TwV Yovéwv/
KNOEUOVWY, XPNOLUOTIOLNONKE €Val EPWTNHUATOAOYLO CUXVOTNTAG KATOVAAWGONG TPOPLUwY Tou

CUMMANPWONKE armod tov évav yovea/ kndepova Kot cupnepteAdpBave ta €€AG TpodLua/ opadeg
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Tpodipwv: ppolTta, Aaxavikd, xupol dpoutwv xwplic Laxapn, avaPuKTiKA Kol Xupol pe Zaxopn,
avapuktikd diaitng, yAuka ovak, aApupd ovak/ ¢aot ¢ouvt, vepd, kadég (yio tov yovéa/
kndepova nuovo). Ot mBaveg amavtnoelg Atav: Alyotepo and pia pepida tnv epdouada, 1-2
uepidec tnv efdopada, 3-4 pepideg tnv efdopada, 5-6 pepidec tnv eBdopada, 1-2 pepideg tnv
NUEpQ, 3-4 HePlOeg TNV NUEPQA, 5-6 PepLOEG TNV NUEPQ, TIEPLOCOTEPEC ATIO 6 LEPIBEG TNV NUEPQL.
2Tn CUVEXELQ OL KOTNYOPLKES QUTEG TLUEG KwdLKoToONKaV 0 apLlOUNTIKEC TILEG UMD WVA UE TN
HEBodo tou péoou onueiou (.. 5-6 pepideg tnv eBdopada kwdikomodnkav oe 0,79 pepida
™V NUEPQ, 3-4 pepibec TNV nuépa kwdikomolOnkav oe 3,5 pepideg tnv nuépa). To péyebog
puepibag Arav koboplopévo yla tnv kABe epwtnon. EvOelktikd, n KatavaAwon vepol Kol
avaPuKTIKWV / XUHWV TTou epLEXouv {axapn ekppaotnke os motrpLa (1 motrpt=250ml) kat pa
uepida ppolTWy, Aaxavikwyv i aVOUYLELVWVY OVOK OVTLOTOLXOUOE HE TO TIEPLEXOUEVO Ttepimou 1/2

dAtaviov (250ml) A to péyebog plag PmaAag Tou TEVLG.

EruumA€ov, agloAoyrOnke n ouxvoTNTO KATAVAAWGCNG TPWLVOU YEUUATOC (VLo TLG KaBnUEPLVES Kall
10 cafBatokVplaKko), OTWG KOL N CUXVOTNTA KATAVAAWONG eMAeYUEVWY TPOodipwY/ opadwv
TPodipwVY oTo MPWLVO yeu pa (avakaAwvtag Tnv mponyouuevn eBdopada): ppolta Kot Aaxavika,
Xupol ¢ppoutwv xwpic Taxapn, avalukTikd kol yupol pe laxapn, yoAo 1 yOAQAKTOKOULKQA
npoldvta pe Taxapn, YAAo 1 YOAOKTOKOULKA Tpoiovta xwplg laxapn, YAUKA 1 oApupd
O PTOCKEVAOHOTO, SNUNTPLAKA KOl TTPOIOVTO SNUNTPLAKWY XOUNAAQ 08 GUTLKEG LVEG, SNUNTPLOKA

Kall TtpoiovTa SNUNTPLOKWY OALKAG OAETEWC.

A&LoAdyn oM TNG CWHATIKNG SpaCTNPLOTNTOG KAL TNG EvaoyOAnong pe Spaotnplotnteg 00dvng

H afloAoynon tng LETPLAG MPOG- UPNANG EVTAONG CWHATIKNAG SpaoTnpLoTnTAS yLo To madi Kat
tov yovéa/ kndepova aflohoynbnke He TNV €PWINCN: «TOCEC nNUEPEC TNV €BSopada
avakoAwvtog TNV mponyouuevn eBdoudda noaotav cwpatikd Spactrplot yla touAdaytotov 30
Aenmtd TNV nuépa (yLa tov yovéa/ kndepova) n ya touddxiotov 60 Aemtd tv nuépa (yia To

natdi);». H epwtnon aflohoynOnke EexwpLota yLa TIG KaBnUEPLVEC Kal To caBBatokUpLaKO.

H afloAoynon tou xpoévou mou adlépwvav Tooo To maldl 600 Kal 0 YovEaG o SpaoTnPLOTNTES
0086vng afloloynBnke pe TNV gpwtnon: «Mooeg wpeg adlepwvete cuvnBwWS TNV NUEPA OE
Spaotnplotnteg 000vng (extog oxoAeiou/ epyaociag);» pe TOAVEC AMAVINOELG «Kapia, <30
Aemtad, 30 Aemtad pe <1 wpa, 1 wpa He <2 WPEC, 2 WPEG UE <3 WPEC, 3 WPEC HE <4 WPEG, 4 WPEC UE
<5 wpeg, 5 wpeg e <bWPEC, bwWPECG pe <7wWpPeC, 7wpes He >7wpec». H epwtnon afloloynBnke
EEXWPLOTA yLO TIG KABNUEPLVEG KOL TO OaBBATOKUPLOKO Kal O MECOG XpOvog (wpeg/ nuépa)
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UTTOAOYLOTNKE EMELTO aTTO KWOLKOTIOINON TWV KATNYOPLKWY TLLWV OE 0PLOUNTIKEC TLUEC oUWV
HE TN HEB0SO Tou péoou onueiou. O PECOG XPOVOG TwV SpacTtnploTATwy 00dvng avd nuépa
urmoloyiotnke amd tnv eflowon: [(Slapkela SpaotnplotnTag kabnuepvng x 5) + Slapkela

Spaotnplotntag cafBatokuplakou]/7.

A&LOAOYN 0T TWV TIEPLYEVVITIKWV TIAPAYOVTWY

Ta meplyevvntika Sedopéva cUAEXONKaV avadpouLIKA yla To KABe maidl Tou CUUUETELXE OTN
HEAETN LE TN CUUTIANPWON EVOC EPWTNUATOAOYIOU ATt TNV UNTEPQ. ZUYKEKPLUEVA, CUAAEXONKaV
nmAnpodopieg avadopika pe: (1) To cwHATIKO BAPOG TNG UNTEPOG TIPLV TNV EYKUHOGUVN, (2) Thv
au&non Tou ocwuatikol BAPOUC LNTEPAC KATA TN SLAPKELA TNE EYKUHOOUVNG, (3) Tn Stdpkela tng
kUnong (og eBdouddeg), (4) tnv UTapén MoAUTOKNG KUNONG, (5) TO KATVIOHA KATA TN SLApKELa
™G eykupooLvng (ava tpipnvo), (6) tTn Stdyvwon pntépag pe oakxapwdn diafntn mpwv tnv
gykupoouvn 1 pe dtaBntn kunong, (7) To cwpatikd BAPOG Kal To UAKOC Tou matdlol KOTA Th
YEVVNON, OTOV €KTO UAVA, TOV TIPWTO XPOVO KABWC KAl ava £TOG LEXPL T TECOEPA TIPWTA XPOVLA
™¢ Lwng (ta dedopéva autd IntOnke va cupmAnpwBoUuv amd to BLBALdpLo uyeiag Tou atdiov),
(8) t™n oltion tou TMALSLOU KATA TOV TPWTO XPOovo NG Lwng (Slapkela BnAacuou, xprnon

UTIOKOITAOTATOU YAAOKTOG, NALKIQ ELoAYWYIC 0TEPEAC TPOPNG/ AmoyaAaKTLoHOU ).

Ao ta napandvw dedopéva untodoyiotnkav oL €€AG LETAPANTEG:

- Kataotaon Bapouc tne untépacg mptv tnv eykupoouvn: To OWUATIKO BApPOg TPV tnv
EYKULOOUVN KL TO TpEXoV UPOG TNG UNTEPOG XPNOoLHoToLROnkay yla va urtoAoylotel o AMZE mpv
NV €yKUpoaoUvn. H katnyoplomoinon tn¢ HETaBANTAC EYLVE OMWCE EPLYPADETAL OTNV EVOTNTA
3.4.3.

- AUénon tou ocwuatikoU Bapoug TG UNTEPAC KATA TN SLAPKELX TNG Eykupoouvng: H avénon tou
BApoug TNG UNTEPAC KATA TN OLAPKELA TNG EYKUMOOUVNG, XWPLOTNKE OE TPELC KATNYOPLEG,
oavAaloyo HE TO av ATAV HECA OTO TMAALCLO TWV TO MPOcdATWY CUOTACEWV Tou OleBvoug
opyaviopou Institute of Medicine (IOM) | ntav peyoaAltepn 1 pkpotepn (299). OL CUCTAOCELS
oUTEG KaBopilouv ta emBuUUNTA OpLal AUENONG TOU CWHATIKOU BAPOUG OTNV EYKUMOCUVN HE
Bdon to AMZ mplv amod TNV eyKupoocuvn aAAd Kal tov TUTIo TG KUNong (Lovotokn R TOAUTOKN)

(Mivakag 3.1).
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Nivakag 3.1. Juvioctwpevn avénon Tou CWHOTIKOU BAPOUC KATA TNV EYKUUOOUVN
oUudwva pe to Institute of Medicine (299).

AMZ mipLv TRV EYKUOoULVN EmiBupunti npoocAnyn Bapoug (kg)
< 18,5 kg/m? (AutoBapric) 12,5- 18,0
18,5-24,9 kg/m? (dbuotoloyikol Bdpoug) 11,5- 16,0
25,0-29,9 kg/m? (umtépBapn) 7,0-11,5
>30 kg/m? (moayVooapkn) 5,0-9,0

Avacdoplkd Pe TG TTOAUTOKEG KUNOELG, Ol OKOAOUBEC MPOCWPLVEG KATEUOUVTNPLEG YPOUUEG €XOUV

npotaBel: yLa puctoloykol Bapoug 17-25 kg, yia untépBapeg 14-23kg kat yia maxvoapkeg 11-19 kg.

- Kanvioua kata t SLApKELX TNC EYKUUOOUVNG: ITNV TEPLTTWON TIOU N UNTEPA NTAV EVEPYOC

KamvioTpla Katd tn SLApKELA TOUAAXLOTOV €VOG €K TWV TPLWV TPLUAVWVY TNG EYKUHOOUVNG,

Bewpnbnke w¢ kamviotpla Katd T SLAPKELAC TNG EYKUHOOUVNG. TNV avtiBetn mepimtwon

Bewpnbnke w¢ un kamviotpla.

- Bapoc yévvnong w¢ mpoc¢ tnv nAikia kunonc: Me BAon TG KOUMUAEG avamtuéng Ttou

INTERGROWTH-21st Project (300) ywa to Bapog yEvvnong wc TPOG T GUVOALKH SLAPKELX TNG

kUNnong, avaioya He To GUAO Kal xpnoLpomowwvtag tnv epappoyn “Neonatal Size Calculator for

newborn infants between 24%° and 42*® weeks' gestation” (301), ta mouSLd katnyopLonotiénkav

w¢ €§n6 (302):

(i) Mikpoowpa yia tnv nAkia kunong (Small for Gestational Age - SGA), dnAadn ta aldia mou
yevvnonkav katw arnod 1o 10° eEKaTooTNHOPLO TWV KAUMUAWY BApoug os oxéon e T SldpKeLa
™G KUNONG.

(ii) Meyahoowpa yia tnv nAkia kunong (Large for Gestational Age - LGA), 6nAadn ta madid mou
vevvnonkav pe Bapog oto 90° f} o€ HEYAAUTEPO EKATOOTNUOPLO TWV KAUMUAwWV Bdpoug o€
ox€on Ue tn SLapKeLa TG KUNONCG.

(iif) @uolohoyika ya tnv nAwia kunong (Appropriate for Gestational Age - AGA), 6nAadn ta
matdld mou yevvnOnkav pe Bapog petaty 10°° kat 89°Y €KATOOTNHOPIOU TWV KAUTTUAWY
Bapoug oe ox€on Ue T SLApKELA TNG KUNONG.

- Tayutnta avantuénc tou Bpépouc Kata Tou¢ mPpwToud £EL unives: H taxvtnta avamntuéng tou

Bpédoug kata tn Stapkela Twv EEL MpwTwV UNVwv TG Lwng tou aflohoynbnke pe Baon tn

Sladopa oTIC TIHEC TV Z-scores TIou UTtoAoylotnkay, avaAloya Ue To ¢UAo, yla Th oxéon Bapouc-

unkoug tou PBpédoug petafl NG yévwwnong Kot Twv €€l punvwv. OL TIHEC Twv z-scores

umoAoylotnkav BAocel Twv MPOTUNWV KOUMUAWV avamtuéng tou MOY (WHO Child Growth
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Standards) (303) kot xpnowuomowwvtag tnv edpappoyn “The Anthro Software” (304). H

KaTnyoplomoilnaon €ywve cUUGwWvA Kal Pe IponyoU Leveg HeAETEC (305) wg e€NG:

(i) Apyn avamrtuén, otav n dtadopd OTIG TIHEG z-Sscore yla TN OxEon PAPOUC-UNKOUG Ao T
YEvvnaon otouc €L unveg ntav < -0,67

(ii) Taxela avamtuén, otav n Stadopd OTLC TIUEC z-score yla Tn ox€on BApoug-URKoug amnod tn
Yévvnon otoug €L uRveg ntav >+0,67

(iii) ®uolohoyikn/ otadlakn avamtuén, otav n Stadopd oTIg TLUEG Z-score yLa Tt oxéon BApoug-
LNKOUG OO TN YEVVNON oToug €L URveg NTav petalL -0,67 kat +0,67

- Jition kata tov mpwto xpovo tn¢ {wrig: Ta maldld KaTnyopLomolitnkav w¢ omoKAELOTLKOU

OnAaopol av BRAacav AmMOKAELOTIKA KATA TOUG TPWTOUC £EL UAVEG 1 WG KN OTTOKAELOTLKOU

BnAacopol av EAafav UTTOKOTAOTATO YAAAKTOG i AAAQ TpOdLua avti Tou OnAacpou f moapaAAnAa

HE auTov. EmumAéov, avaloya e TNV nAKia eloaywyng oTepedg Tpodng oTo SLattoAdyLo toug, Ta

natdld xwplotnkav o€ autd 1ou Toug §6ONKE oTEPEA TPODN TMPLV TN CUUTIANPWON TWV TECCAPWV

UNVWV, HeTa€L 4°Y Kal 6°Y prRva Kol LETA ToV 6° prva.

3.3.2. AVOPWTIOMETPIKEG LETPTIOELG TIAUSLWV

H mpaypatonoinon twv avOpWIOUETPIKWY UETPNOEWV Kol N Kataypadn TwV TLUWV TOUG
npaypatonolnonke and SUo eknaltdeupéva HEAN TNEG EKACTOTE EPEUVNTIKNG OLAdac, kaBéva ano
TO oTola KATELXE TO POAO TOU KUPLOU Kat Tou BonBou epeuvntn, avtiotolya. O poAog Tou KUpLou
£PEUVNTA NTAV VO TOTTOOETHOEL TOUG CUHUETEXOVTEC OTN OWOTH B€0n Kal va TPOyHLOTOMOLOEL
TIC LETPAOELC, EVW 0 BonBOC epeuvNTC KATEYPADE TIG TLUEC KOLL EVIUEPWVE TOV KUPLO EPELVNTH
OV O CUMUETEXOVTOG EMPETE va TomoBetnbel opBotepa 1/ kat va emavaindBei n pétpnon. To
OCWHATLKO Bapog twv matdlwv petpndnke pe Pndrakn uyapla (SECA 813 i 877) pe akpifela +
0,1kg. Ot ouppetexovteg Luylotnkav xwpic va ¢opolv umodnuata Kal Pe tnv eAdxiotn duvatn
évbuon. To VYOG UETPNONKE HE TOUG OUUUETEXOVTEG Ot OpBOLa otdon, Xwpic va ¢opouv
UTTOSAHLOTA KOl KPATWVTOG TOUG WHOUC o€ XaAapr B£€on, Le Ta XEpLa va KpERovTaL EAsUBEpa amo
TOUC WHOUC Kal HE To KedAAL ipooavatoAiopévo oe optlovtio emninmedo (Frankfurt plane). H
UETPNON TOu UYPOUC TPAYyUATOTOLRONKE e TN Xprion avaotnuopetpou (SECA 213 121471217 1
225), ue akpifela + 0,1cm. H kdBe pétpnon éAafe xwpa duo Ppopég kal kataypddnkav ot
OVTLOTOLYEC TLUEC, EVW TIPAYULATOTIOLNONKE KaL Tpitn popad o€ meplmTwaon mou oL TLUEC Tou BAPOUG
SLEdpepav petatl toug meplocotepo amnod 0,1kg kat ot TiES Tou LPOUC TTEPLOCOTEPO amo 1cm.
AT TIC TapATAVW AvOPWTTOUETPLKES LETPAOELG UPOUG KOl cwiatikol Bapoug poodloplotnke
0 AM3 twv cUpPETEXOVTWY Statpwvtag to Bapog (kg) pe To teTpdywvo tou Upoug (m?). Ta madid
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TIOU OCUMUETE(XOV OTn MEAETN Kotnyoplomolndnkav wg AutoBapn, ¢ucololoyikou Bapouc,
unépBapa | maxvoapka, CUUGWVA UE TIG KATWOALKEG TLUEC TOU AMZ, TIG OXETLKEG e TNV NALKIA
Kal to pUAO, OTwG opiotnkav amod Tov Alebvi opyaviopo International Obesity Task Force (IOTF)

(306).

3.4. ZuAloyr] 6edopEvwv amo Tig olkoyEVeLEG UYPNAOU kivdUvou

AdoU umoloyiotnkav ot BaBuoloyieg¢ oto epwtnuatoAoylo FINDRISC kal evtomiotnkav ot
olKoyEveleg LPnAoU KwvdUvou (1%t stage screening), 0TN CUVEXELD OL EPEUVNTEG ETILKOLVWVNOAV
TNAEPWVIKA LE TLG OLKOYEVELEG AUTEC E SLAKPLTLKO TPOTO (WoTe va amodeuXOel 0 OTLYUATIONOG
TWV TASLWY/ OLKOYEVELWV) Kal TIPOOKAAECOV TOOO TOUG YOVELG, 000 Kal Tou¢ marutoudeg/
ylayladeg, avefaptnta amd tnv atouky Babupoloyia oto gpwtnpatoAoylo FINDRISC, va
OUMMUETAOXOUV o€ pia 1o evdelex aloAdynon Twv mopapéTpwy vyeiag (2" stage screening).
H afloAoynon auth Ste€nxObn ekTOC TOU XWPOU TwV OXOAELWV, OE TOTILKA KEVIPA TOU EKACTOTE
6nuou (N katd tn SLApKELX EMIOKEPEWV OTO OTITL TWV CUUHUETEXOVIWV OTNV TEPIMTTWON TOU
BeAyilou) kat meplAappave tn ouAloyn Oebopévwy, OMwG TeplypAdovTal OVAAUTIKA OTLG
TIAPOAKATW €VOTNTEG. Z€ OAEC TIC XWPEG, OL HETPNOELS Sle€Nxbnoav amd eKMoldeUEVOUG
€peuvnTEG (297), XPNOLUOTIOLWVTAC TUTIOTIOLNHEVA TIPWTOKOAAA Kot Babuovounuévo ¢popnto

e€omALopO.

3.4.1. EpwtnpoatoAdyia yovéwv/ kndepovwy

2T olkoyEveleg unAoL KvdUvou §60nKav PG CUUMANPWON €va EPWTNUATOAOYLO yla KABE
€VAALKOL TTOU OUUUETEIXE OTIGC HETPNOELS (Yyovéa r/kal marmoul, ylayld) Kat €vo emuTAéov
EPWTNUATOAOYLO TIou adopoloe TN cuAoyr emmpocBetwy MAnpodoplwy yLa KaBe matdt tng
OLKOYEVELOC KOL CUUMANPWVOTavV amo Ttov yovéa/ kndepova tou. OL mAnpodopieg mou

OUAAEXONKOV avadEpPOVTOL OTLC TTAPAKATW EVOTNTEC.

A&LoAdyn oM SNUOYPAPLKWYV KL KOLVWVIKO-OLKOVOULKWY TIAPayOVTWY

JUuMEXOnkav bedopéva avadoplkd pe ¢UAO, TNV nuUepopnvia yévvnong, To eminedo
eknaidevong (€tn), TNV OLKOYEVELOKI KATAOTOON, TNV TPEXOUCA AMAOXOANoNn KaBwg Kol TtV

£0VIKOTNTA TOU KABOE EVAALKO CULLETEXOVTAL.
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latpikd LoTOPLKS Kal LOTOPLKS AN G GapuaKwY

JuAAEXOnkav mAnpodopieg avadoplkd pe mponyoupevn Stayvwon Tou coakxapwdn dtaBntn pe
TNV €PWTNON: «ZaC EXEL TIEL TTOTE KATOLOG YLATPOG OTL £xete cakyapwdn Stafntn;». Ze BTk
armavinon ouAAéxBnkav mAnpodopleg kal yla T Bepameio mou akolouBeital (mBaveg
QIMAVTNOELG: Timota, Tpomonoinon tng Slattag, avudiaBntikad Slokia, wvooulivn). Avtiotolxn
gpwtnon ywa tn dtdyvwon cakyopwdn StaBntn adopouoe kal ota MALSLA TWV OLKOYEVELWV
uPnAoU kwvduvou. EmutAéov, yia toug eviAikes, afloAoynbnke n xprion GApUOKEUTIKAG AYWYNS
yla upnAn aptnplokn mieon A/kat vPnAd enineda xoAnotepOANG OTO alpa, UE TIC EPWTHOELS:
«NopBavete autiv tnv mepiodo dpappaka yo (PnAn aptnplakn nieon n/kat vPpnAd enineda
XOANOTEPOANG oto aipa) ta omola ocag €xouv cuvtayoypadnBel amod yatpd;» (mbavég

OUTTOVTIOELG: VAL, OXL).

A&LoAdynom Twv Slatpodlkwv cuvnBEeLWV

MNna v afloAoynon twv dtatpodikwv ouvnBelwv TO00 TwV eVNALKWY 000 Kal TwV Taldlwv Twv
OlKOYEVELWV UYPnAol KkwwdUvou, xpnoldomolNBnke €va €pWTNUATOAOYLO  CUXVOTNTOG
KatavaAwong tpodipwy mou cuumnepteAdpupave ta €€n¢ TpodLua/ opadeg tpodipwy (pepideg/
NUEPA- OVAKOAWVTAG TNV TiponyoLevn eBdoudada): yala/ yaAaKToKopLKA mtpoiovta (mAnpn A
He xapunAa/ xwpic Autapad), Pwui (Aeukd i oALKAG AAECEWG), KOUAKEP, LOUOAL 1 SnUNTpLaKA
TIPWLVOU OALKAG AAEDNG, EMe€epyacEVA SNUNTPLOKA TIPWLVOU, KABWE EMLCNG KaL TA TTOPAKATW:
(uepibec/ eBSopada- avakalwvtag tov TeAeutaio pAva): dpouta, AoXaVIKA, OOTPLA, KOKKLVO
Kp€ag, Aeuko kpéag, Yapla kot Bahaocovd, alpupd ovak/ dpact douvt, yAUKA, Enpol Kapmot,
VEPO, TOAL, KAPEC (yLa Toug evNALKEG), avaukTika (pe Laxapn N xwpig), xupol (e Laxapn N
xwplc), umipa/ unAitng, kpaot kot GAAa owvomveupatwdn motad (yla Toug evAALKEC). To péyebog
™¢ pepidag nrav kaboplopévo yla kabe epwtnon. EmumAov, aflohoynBnke kat to idog Almoug

yla emdAewpn oto Pwpt Kat yla kabnuepvi xpnon (m.x. otn caldta f oto payelpepévo aynto).

Avadoplka LE TIG YEVUUATIKEG ouvnBeLeg, afloAoynBnke n cuxvoOTNTA KATOVAAWGCNG TWV KUPLWY
VEUUATWY (MPpwvo, HeonUepLavo, Bpadlvo) Kal Twv EVOLAUECWY YEUUATWV (TPpwLVo,
omoyepatvo, PBpadvd ovak, GAAQ OVOK), TOCO YylO TIG KABNUEPLWVEG OCO KOl yla TO
cofBatokuplako, KABWE €MioONG KaL N ouXVOTNTA KATAVAAWONG TWV KUPLWE YEUUATWY UE TNV
olkoyévela, ¢iloug i ouvadérdoug. Avadoplkd LE TO MTPWLVO yeUpa, aflohoynBnke emumAéov
KAl N ouxvotnTa Katovalwong erAeypévwy tpodipwyv/ opddwy tpodipwyv os auto: ¢ppouta,

Aaxavikd, Snuntplakd mpwiwvou (oAlkng aheong n un), Gwut (Aeuko n oAlkng dAeong), yaia f
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YOAQKTOKOULKA TipoiovTa (e Laxapn N xwelc), tupl, Kp€ag, YAUKA 1 aApHUPA APTOCKEUACUOTO,

ouyQ, Vepo, avaUKTIKA KoL XUpoL, Todt, kadEg (yLa Toug eVAALKEC).

A&LoAdynon G owpatikrig SpaotnpLldTnTag KAt Twv SpaoTtnpLloTTwy 086vng

H umokeweviky oaflohoynon twv emumédwv Guokng SpaoctnpldtnTag OToug EVAALKEG
TipaypatTonolntnke Ye tn cupnmAnpwon Tou International Physical Activity Questionnaire (IPAQ,
short version). To epwtnuatoAdylo autd cuAAEyel TANpodopleg yia ToV aplOUd Twv NUEPWY
(nuépeg ava eBdopada) kal Tov xpovo mou adlepwOnke kabs popd (wPeg N AemTd ava Nuépa,
pue ehayiotn Sldpkela ta 10 Aemtd) O CWHATIKEC SpaoTNPLOTNTEG €viovng £€vtaong (T.x.
KouBAaAnua Baplwv doptiwv, okAPLuo, aepofla yupvaoTtiky 1 ypriyopn modnAaocia) pétplag
évtaong (kouBaAnua eAadplwv doptiwyv, modnAacia o KAVoVIKO puBuO, TEVLGS), TTEPTIATN LA KOLL
o€ KOOLOTIKEG SpaotnplotnTeg, avakaAwvtag tnv tehevtaia efdopada. Ot mAnpodopleg aUTEG
OTN OUVEXELD KwdLKoTolBnKkayv, UTIOAOYLOTNKE O OUVOALKOC XPOVOG TIou OdpLlEpWONKE OTLG
npoavadepbeioeg  Spaotnplotnte¢ Kol TA  emimeda CWHATIKAG  SpaotnplotnTag
Katnyoplomownkav og xapnAd, LETpLa kot uPnAd, cUUPWVA PE TO EMIONUO TIPWTOKOAAO TOU
IPAQ scoring (307). Itnv mepimtwon twv maldlwyv TwV OLKOYeEVEWWV uPnAol Kwvduvou,
afloAoynOnKe n CULLETOXI) TOUC OE OPYAVWHUEVEC CWHATIKEG SpaoTnPLOTNTES (€160¢, ocuXVOTNTA,
Slapkela/ epSopada) Kal 0 PN OPYOAVWUEVEC CWHATIKEG SpaoTtnplotnteg (Stapkela/ nuépa,
KaOnuepvy Kal nuépa coPPBatokuplakou), KabBwg emiong kat n dpaoctriplo PETAKivnon
(mepmatnua, modnAato) amd kot mpog to oxoAsio r/ kat yia @Aoug Adyoug (ouxvotnta,

Slapkela, kaBnuePLVES Kal ocaBBatoklpLaKo).

O xpovog mou adpLlEpwvay oL eVAALKEG € SpaoTNPLOTNTEG 000VNG aLoAoyrBnKe UE TIC EPWTNOELG:
«MNooec wpeg adlepwvete ava nuépa (a) mapakoloubwvtag TnAsdpacn, (B) XpPNOLHLOTOLWVTOG
UTTOAOYLOTH, TAMTAET, KIvNTO ThAEdwvo (ekTOG epyaciag);» pe mBavég anaviioelg «<1 wpa, 1
WP UE <2 WPEG, 2 WPEG HE <4 WPEG, 4 WPEG HE <5 Wpeg, >5 wpeg». H epwtnon afloloyndnke

EexwpLOTA yLa TIC KOONUEPLVEG Kal To caBBatokuplako.

A&LoAdynon emunpdoBeTwy apaydvtwy Tou Tpdmou {wr|g

EmunpooBétwg, aflodoynBnkav ol KAmVIoTIKEG ouvnBeleg Twv evnAikwy (BavéC amaviroeLg:
TOTE SEV KATVLOQ, TPWNV KOMVLOTAG/pLa, KATVIOTHG/ pla Kot aplBuog tolyapwy/ nuépa otnv
TEPUMTWON TNG TeAsutalag amavinong), kabwg emiong kot dapkela UTvou (wpeg/ PBpadu,
Eexwplota yla KaBnuePLVES Kal To oaBBaToKUPLOKO) TOOO YL TOUG EVNAALKEG, OGO KAl yLo TO

matdLd Twv olkoyevelwv unAou Kvduvou.
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3.4.2. AVTIKELPEVIKY] 0§LOAGYN O TWV EMUMESWV CWHATIKY|G SpacTNPLOTNTAG

H QVTIKELMEVIKN €eKTiHNoN Twv eMMESWV CWHOTIKAG 8paoTneLOTNTAG TWV CUMUETEXOVIWV
(evnAikwv kat matdlwy) amnod tig otkoyéveleg uPnAou KvdUvVou TPAYUOTOTIONONKE HE TN XPNon
PndLakwv Bnuatopetpntwv (OMRON model HJ-720IT-E2 Walking style Pro Pedometer j Omron
HJ-322U-E Walking Style Pro 2.0 3D USB Accelerator Sensor Step Counter) 1} EMTAXUVOLOUETPWY
(GTAM ActiGraph, GT3X ActiGraph, GT3X+ ActiGraph, Traxmeet). H Asttoupyla ToOU
Bnuatouetpnt Baoiletal oe €vav opl{OVILO UNXAVIOMO HE UTIOUOXALO Yl TNV HETPNON TNG
KaTakopudng Kivnong, eVw TO EMLTAXUVOLOMETPO EKTOG QMO TNV OVTLKELUEVIKH UETPNON TOU
oplBUoU TwV BNUATWVY KataypAddel EMioNG TO GUVOALKO TTOCO, TN cUXVOTNTA, TNV £VIaon Kal T
SlapKeEld TNG OWMOTIKAG &paoTnELOTNTOG KAl TNG KABLOTIKAG OUUTEPLOPAG ylo MLa

TLOPOTETAUEVN XPOVLIKNA TteEpiodo.

Mpwv TN Xopnynon Ttng €KAOTOTE OUOKEUNG 806nKaV OTOUC CUMUETEXOVTEC aKpLBelc Kat
OVOAUTIKEC 06nYyieg yLa TV opOn TomoBETnon Kat Aettoupyia tng, oUWV TO EYXELPLSLO Xpriong
TOU KOTOOKEUAOTH. ZUYKEKPLUEVA, §OBNKaV 08NyLEC yLa TNV TOTIOBETNON TNG EKACTOTE CUOGKEUNG
oTNV MAQYyLA TTEPLOXA TNG HEONG akpLBwG avw amo tov g€lo yodo, oe eubeia KABeTN ypopun
pe tnv 6€€La emyovatida. Ol CUPUETEXOVTEG KPATOUOAV UTIO TNV KATOXH TOUG T CUOKEVEC yLa
Touhdylotov €€l nuépec (ouumeplappavouévou cafBatokUPLOKOU) EK TWV OTOLWV N TPWTN
NUEPA ATAV N NUEPA TOTTOBETNONG TNG CUOKEUNG KAl TN TEAEUTALA NUEPQ YLVOTAV N EMLOTPODN
TOUC, £T0L WOTE OUVOAIKA va OUAAexBouv &ebopéva yla SU0 KABnNUEPLVEC KoL €va
ocafBatokuplako. Ol CUUPETEXOVTIEC E£MPEME va ¢GopoUV TN CUOCKEUN OO Tn OTLyUn Tou
gunvoloav to MPWL Kat KaB®’ OAn tn SLdpKkela TNG NUEPAG HEXPL TO Bpddu mpwv Tov UTvo.
MapAdAAnAQ, OTOUG CUMMETEXOVTEG XOPNYNONKe Kal éva NUEPOAOYLO yla Vo Kataypddouv thv
wpa TormoBETNONG Kol P aipESNC TNG CUOKEUTC TNV EKACTOTE NUEPQ, KABWC KAL TO AV I GUOKEUN
adalpédnke Katd tn SLAPKELA TNG NUEPAC VLA KATIOLO CUYKEKPLUEVN TteploTtacn (T.X. KOAUUTTL).
OL gpeuvnTtég dpovtlav yla tn doption Kal pubuion tng KABE CUCKEULNG TIPLV TN XOPHRyNon Ing
OTOV KABE CUUPETEXOVTA, KABWC EMIONC KoL yLa To KatéBaaopa kat tnv Staxeipion twv dedopcvwy

TIOU CUAAEyOVTAV UE TN XPHON NAEKTPOVIKOU UTIOAOYLOTH).

3.4.3. AVOPWTIOMETPIKEG LETPYJOELG EVNAIKWV

To cwpatiko Bapog kat to VYOG TwV EVNALKWY CUUUETEXOVTWVY UETPNONKE pe Tn Sladikacia kat

ToV €£OMALOUO TIOU TIEPLEYPAPNKE KOL OTLG AVOPWITOUETPIKEG LETPHOELS TwV MadLwV (evotnta
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3.3.2). ITnV mePUTTWon Twv evnAikwyv éAafe xwpa Kal n pHETpnon tng mepldpepelac péonc. H
HETPNON aUTA Mpayuatonol)Onke pe pia pn-ektotr tawio (SECA 201) pe akpifela +0,1cm, pe
TOV CUMUETEXOVTA O€ OpBLa B£oN, LE TA XEPLO TOU VA KPEUOVTAL OO TOUG WHOUG EAeUBepa OTO
TIAGL TOU OWHATOC KoL Ta odta evwpéva. H mepldpEpela péong LETPNONKE He TNV KOLALA XaAopn
07O TEAOG piag eAadpLag EKTTVONG KAl LETA TN TOMoBETnon ¢ Tawviag og opllovtio eninedo oto
HECO TNG anmdotaong HETaEL TNG TeEAeuTaiag voBag mMAeUPAC KOl TNG UTIEPAAYOVLAG akpoAodiag.
H pétpnon €haPe xwpa O6UO0 PopEC Kal KATaypAPNnKAV OL QVIIOTOLXEG TIMEC, EVW
TipayaTonolnonke Kot Tpitn ¢popd o€ MEPUMTWON OV OL TLUEG TNG EPLPEPELAC HEONG SLEpepavV
HETOEL TOUG TIEPLOCOTEPO atd 1cm. Amo TIG apATtAvw avOPWITOUETPLKEG LETPNOELG UPOUG Kal
Bapoug mpoacdlopiotnke o AMZ Twv e€etalopevwy Statpwvtag To Bapog (kg) e to tetpdywvo
tou UPouc (m?). H katnyoplomoinon th¢ KaTdotaon Tou cwatikol Bapoug Bdoel tou AMX oe
ArtoBapéc  (<18,5kg/m?), duotoloyikd (18,5-24,9kg/m?), umépPapo (25-29,9kg/m?), kau
noxvoapko (=30kg/m?) kaBwc Kal tng mepldEpelag péong o duUOLONOYLK, auEnuévn Kot
dlaitepa avénuévn (<80cm n <94cm, 80-88cm 1 94-102cm, >88cm 1} >102cm yLa YUVOLKES Kall

avtpeg avrtiotolya) Baciotnke ota kpitrpLa Tou MNOY (308).

3.4.4. MEtpnon tng aptnpLakrg mieong

H cuotoAwkn (ZAN) kat StaotoAikn (AAM) aptnpLakn ieon aipatog petpndnke oto dei Bpayiova
LE TOUG OUMUETEXOVTEG O KABLOTN B€0n KOl LETA QMO TIAPAOVH TIEVTE AEMTWY OE KOTAOTAON
neepiag. Nptv tn LETPNON KOl CUYKEKPLUEVA QTIO TNV TIPONYOULEVN NUEPO UTIPXE EVNUEPWON
TWV OUMUETEXOVIWV va amodUyouv omoladAmote amd TG akOAouBeg SpaotnplotnTeg
TOUAQXLOTOV yla JLOL WP TIPLV TN HETPNON: EVIOVN CWHUATIKI AOKNOoN, KatavaAwaon Tpodng n
OTIOLOUSNTIOTE TOTOU E€KTOC OO VEPO, KAmviopa, ANPn Pappdkwv Tou emnpedlouv tnv
optnplakn mieon. Ol CUUMETEXOVTIEG EMPEME €emiong va ¢opolv AVeETA pouxa WOTE va
e\evBepwvetal eUKoAa n TepLoxn Tou PBpaxiova yla tnv tormoBEtnon tng mepLxelpidag. Adou
ETUAEXONKE TO owoto pEyebog tne mepiyelpidag, aut tomobetrBnke otov Bpaxiova Tou
EKAOTOTE CUMUETEXOVTO £TOL WOTE N KATW TIAEUPA TNC va BpilokeTal 2-3 SAKTUAQ AVW OO TV
KEPKLOIKN aptnpla. H HETpnONn NG aPTNPLOKAG TILEONG TPAYUATOMOLNONKE UE €va £YKUPO
NAEKTPOVIKO TiLegOpeTpo Omron (OMRON M6 1 OMRON M6 AC, Omron Healthcare, Kyoto,
Japan) tpelg popécg pe evdlapeon mavon evog Aemtou, o rPeUo TMEPLPBAANAOV KOl OE AVETN
BepuoKpOOLO E TOV CUUUETEXOVTA VO KABETAL XWwpPIG va UAAEL O KapEéKAa wWoTe va otnpiletatl
n mMAATn Kot ta oda va oxnuatifouv opBn ywvia kat to Se€i x€pL va umootnpiletal and Kamola
erudavela (my. tpanéll) wote va Bploketal oto UYPog TNG Kapdlag. EKTOG amo TG TLUEG Tng ZAN

73



kat AAN kataypadnkav kot ot kopdlakol TOApOL Kol yla KABe TapAUETPO UTIOAOYLOTNKOV Ol
HEOEC TIUEG TNG SeUTepNG Kal Tpltng HéETpnong. H katnyoplomoinon tng mieong €ywve cuudwva
ue Tig Eupwmnaikég ouotaoelg (309) oe aplotn 1 pucotoroyikn (ZAMN< 130 mmHg r/kat AAMN< 85
mmHg), ubnAn puctoroykn (ZAM 130-139 mmHg r/kat AAM 85-89 mmHg) kat untéptaon (SAM>
140mmHg n/kat AAN=90 mmHg), pe tnv vPnAdtepn Katnyopia va opiletatl and to uPnAdtepo

eninedo aptnplakng nieong, eite AN, ite AAIN.

3.4.5. ZUAAoyn aipatog & BloynULkEG EEETATEL

H cuAAoyn alpoTog Kot oL avTioTolXeg BLOUNXLKEG EEETACELC TTPAYULATOTIOLNONKOV OTOUG EVAALKEG
OUUUETEXOVIEC TWV OLKOYEVELWV uPnAol kwwduvou. Mia nuépa mpwv TN Ole€aywyn Twv
HUETPACEWV Ol CUMMETEXOVTEG EAaBav éva tnAedwvnua umevbUULONG HUE aVOAUTIKEG 0dnyieg
woTe va tnprioouv 12wpn vnoteia anod to Bpddu TNG MPoNnyoUEVNG NUEPAS EWG TO TIPWLVO TWV
HETPAOEWV. MEeTA, Aoumov, amo pia 12-wpn oAoviyTia vnoTteia Kal vwplg To tpwi TG EMOUEVNC
nuépag (8:00-10:00) AndOnkav Selypata dAefikol aipatog and Toug CUUUETEXOVTEC. MpLv TN
oUAAoyn alMaTOC OL CUMUETEXOVTEG €pWTNONKAV yla TNV TAPNON TNG VNOTElaG, TNV UTapén
KAmolag aoBévelag katd tnv mponyoupevn gBdopdada kat Tn ANPn GAPUAKEUTIKAG aywyng.
Ekmaldeupévo LATPIKO KOl VOONAEUTIKO TIPOOWTILKO TIPAYUATONMOLNCGE OTn  CUVEXELA
dAeBokevtioelg yla T cuAloyry cuvoAlkd =11 ml aipatog, To omoio tomoBetnOnke oe Suo
SLadopeTikol OyKoU Kal TUTIOU cwAnvapLa yla TNV anopovwon: (i) tou opou [1 S-Monovette®
7.5 ml, Clotting Activator/Serum 1} 16 x 100 mm x 8.5 mL BD Vacutainer® SST Il Plus tube, gold
cap (Additive: Clot activator and gel for serum separation. Silicone coated interior), BD ref.
367953) 1 VACUETTE 8 ml Z Serum Sep Clot Activator, ref. 455071 (red cap)] kat (ii) Tou
mAaopoatog [1 S-Monovette® 3.1 ml, GlucoEXACT 1} 13 x 75 mm x 4.0 mL BD Vacutainer® Plus
tube, grey cap.(Additive: Sodium fluoride, 10.0 mg, potassium oxalate, 8.0 mg), BD ref. 368921)
N VACUETTE 3 ml FC Mix Tube, ref. 454514 (grey cap)].

Ta delypata alpatog mapépevay oe 0pbla BEon yla va mnéouv oe Beppokpacia Swpatiou yla
30-120min Kol PHECOA OTO XPOVIKO QUTO SLACTNUA UETOPEPOVTAV OO TO EKACTOTE CNUELO TWV
HUETPAOEWV OTO QVILOTOLXO EPEUVNTIKO £pyOOTrplo yla va AdBel xwpa n dioxeiplon toug. H
duyokévtpnon yLa tov SlaxwpLopd Twv SELYUATWY 0poU Kal MAACUATOC TipayatonoL)Onke oe
2000-2200 g RCF (relative centrifugal force) yia 10 Aemta t¢ wpag. Itn cuvéxela ta delypata
0poU KoL MAGOUATOG Slopolpdotnkav o MAAOTIKA ocwAnvapla (Eppendorfs) [o opdg o 5

owAnvapla (1x1.0ml kat 4x0.5ml) kot to mAdopa o 2 cwAnvapla (1x0.5ml kat 1x0.75ml)], Ta
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omola arnoBnkevtnkav os Badia katapuén os Beppokpaocia -80°C. Ot Bloxnuikot mpoaodloplopol
paypatonolnonkoav o SLAMLOTEVEVA EPYOOTIPLA O KABE EPELVNTIKO KEVTPO Kal apopolcav
otoug €€n¢g Seikteg: YAUKOIN vnoteiag mAaopatog, oAtk xoAnotepoAn (TC), tpyAukepidia (TG)
kat HDL-xoAnotepoAn (HDL-c) opoU (pe eviupotikil XpwHOTOUETPLK HEB0S0). H LDL-
XoAnotepoAn (LDL-c) umoAoyiotnke pe tn xprion tng eflowong Friedewald: LDL-c (mg/dL)= TC
(mg/dL)- HDL-c (mg/dL) - TG (mg/dL)/5 (310). EmutAéov, o OAeC TG XWPES (EKTOG QMO TNV
Ouyyapia) mpoodloplotnke n  woouAivn vnoteiog opol pe ™ HEBOSO NG
nAektpoxnuelodwtavyelag [ElectroChemiluminescense (ECLIA)]. T tnv  ektipnon 1tng
LvoouAvoavtiotaong xpnowsomowBnke to  OpolooTaTkO  MOVTEAO  eKkTiMnNONG NG
tvoouAvoavtiotaong (Homeostasis Model Assessment of Insulin Resistance): HOMA-IR=

[lvoouAivn vnotelag (mU/L) x Nukoln vnotelag (mmol/L)]/22,5 (311).

Amné tov oxeblaopd tou mpoypappatog dev mpoPAemotav n SlevépyeEla AmMO TOU OTOHOTOG
Sdokipaoiag avoxng otn yAukoln (Oral Glucose Tolerance Test, OGTT). Etol, otnv mapouoa LEAETN
0 OpPLOUOC TOoU cakyapwdn StaBntn kat tou mpodlaBntn Baclotnke otn HETPNON TS YAUKOING
nmAaopoatog vnoteiag (Fasting Plasma Glucose, FPG), ocUpudwva pe Ta SLayvwoTika KpLTHpLa Tou
npoteivovtal ano SLeBVelg EMOTNUOVIKOUC OpPYAVIOUOUG, Omwe mapouatdalovtal otov Mivaka

3.2. Q¢ duoyAukatuia oplotnke n mapouacia mpodiaBntn n/kal cakyopwdn dtapntn.

Nivakag 3.2. AlayvwoTika Kpltiplo yia mpodafitn kot cakxopwdn StaBntn, onwg
npoteivovtal amno tov MNOY (312) kat tnv IDF (232).

Evélapeon
AwayvwoTtiko Kputiplo unepyAuvkatpio Zakyapwdng drapitng
(«mpoSLapRTng»)
110-125mg/dI
(6,1-7,0mmol/I)
'H amno tou otopatog dokuaoia avoxng 140-199mg/dI
otn yAukoln (7,8-11,0mmol/1)
'H tuxaia pétpnon yAukolng mAAouoTog
0E CUMMTWUOTIKOUC* acBeveic
H yAuko{n MAGOLOTOG LETPATAL ETELTA ATO VNOTeia (amoxr TPodnc) yla TOUAAXLOTOV 8 WPEG
H 6iwpn amo tou otopatog Sokwpoaoia avoxng otn yAukoln mpemnet va Stevepyeital pe tn xprion StaAlpatog
avudpnc YAukolng 75 ypappapiwv Slahupévo oe vepod.
*()¢ cupmTwaTa ultepyAukatuiag Bewpouvtal n moAuoupia, n moAudupia, n moAudayia kal n avegnyntn
anwAela Bapoug
H Apepikavikn Atafntoloyikr Etatpeia (American, Diabetes Association, ADA) mpoteivel wg KatwdAL yla
Stayvwon ¢ evdldpeong umepyAukatpiag Bdaost tg yAukolng vnoteiag=100mg/dl (5,8mmol/l). H ADA
npocdata kal n IDF eniong mpoteivouv w¢ péBodo Slayvwaong Tou cakyapwdn dtapntn tnv tiun HbA1c>6,5%
(7, 233, 313). H pétpnon tng mpémnel va SlevepynBel o epyaoTrpLO TILOTOMOLNEVO YLOL EAEYXO TTOLOTNTAC KAl
n LéBodog mou xpnoluomnoleital yla tn HEtpnon tTng Ba mpénel va elval mpotunonolnuévn cludwva e Ta
S1eBvwg amodekta kpttrpla (m.x. Tou EBvikoL Mpoypdppatog Mpotumnonoinong tng HbAlc twv HIMA [National
Glycohemoglobin Standardization Program - NGSP]). EmunpooBeta, 6€ Ba mpeEmeL va UTIAPXOUV KATAOTACELG
mou koBlotouv tn pétpnon tng HbAlc avaflomiotn (m.x. awpoodaipivondBeleg, vedplki QAVETAPKELQ,

IMukoln mMAdopatog vnoteiog >126mg/dl (7,0mmol/I)

>200mg/dl (11,1mmol/I)

>200mg/d! (11,2mmol/l)
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OLOAUTIK avatuia, K.ATL). Tyuég HbAlc <6,5% dev amokAeiouv Tnv Unapén cakxapwdoug Stafntn. To ATnua
auto e€akolouBel va Bploketal und diepeuvnaon.

3.5.  AnfAwon BionBiknig

H pelétn akoAouBnoe o6oca opilovtal otn Awoknpuén tou EACiVKL Kal OTIG CUMPBAOCELC TOU
ZupBouAiou ¢ Eupwnng yla ta avBpwriva Sikawwpata kot tn Botatpikn (314). Mpwv amnod v
Evapén g mapepPaong, OAEG oL XWPEG TTIOU CUMUETEIXOV OTn HEAETN €AaBav €ykplon amod TIg
OPHUOBLEC eMITPOTEC HEOVTOAOYLAG KOl TLC TOTILKEG OPXEC. M0 CUYKEKPLUEVA, OTO BEAYLO N LEAETN
gykpiBnke amnod tnv Erttponn BionBikn¢ tou Mavemiotnuiakou Nocokopeiou tng Favéng (kwdikog
€ykplong: B670201524437); otn BoulAyapia amod tnv Emtpomr) Agovtoloyiag tou latpikou
MNavemiotnuiou tng Bapvag (kwdikog eykplong: 52/10-3-2016r), toug Afpoug 2odLog kat Bapvag,
KaBwg KoL To YIou pyeio ToMIKwY EKTPoownwyv Ekmaidevuong kat Emtotnuwy, otn Owlavdia ano
v Emutponny BlonBikng tou voookopeiou t¢ Notodutikng DwvAavdiog (kwdkog €ykplong:
174/1801/2015), otnv EAAada amd tnv Emttponr) BlonBikng tou Xapokomeiou Mavemiotnuiou
(kwbLkOC €ykplong: 46/ 3-4-2015), toug Afpoug KaAABéacg, Mooydtou- Taupou, Meplotepiovu,
Melpatd kal Kepatowviov-Apanetowvag, kabwg kat To Yroupyeio Mawdeiag, otnv Ouyyapia ano
v EBvikn Emitponn) Emlotnuovikng Epeuvag otnv latpikn (kwdikog €ykplong: 20095/2016/EKU)
Kal otnv lomavia anod tnv Enttpon Biondikng tng KAwvikng Epeuvac kot to Tunua Yyeiag tTwv
KATAVOAWTWVY TG KUBEpvnong tng Apayoviag (kwdikog €ykplong: CP03/2016). Oool yoveig/
KNOEUOVECG cuvalveoav yLo TNV CUULETOXN TOUG OTNV UEAETN EmMpemne va umoypalouv Kal va
ETLOTPEPOUV OTLG EPEUVNTLKEG OUABEG TNG KABE XWPACG TO OXETIKO OUUPWVNTLIKO EBEAOVTIKAG
OULLLLETOXNC TIOU UTINPXE OTO TEAOC EVOG EVNUEPWTLKOU YPALUOTOC OXETIKA LE TOV OKOTIO KOL TNG

HETPNOELG TNG LEAETNG.
3.6.  ZTOATLOTIKY) avAAuon

OL KOTNYOPLKEG/ TOLOTIKEG METABANTEG Mapouaotdlovtal wg mooootd (%) evw ol cuvexeic/
TOOOTIKEC wC Méon TR = Tumk Amokhwon/ T.A (Mean + Standard Deviation).
Mpayuatomolndnke €Aeyxog kavovikotntag (Kolmogorov-Smirnov) yia tn Slepelivnon tng
KOTAVOUNG TWV UTIO €€€Taon MOCOTIKWY PeTaBANTwY. MNa tov EAeyxo tng UTIAPENG CUCKETLONG
HETaEL TOLOTIKWYV PETABANTWY XpnotuomnoltnOnke o €éAeyxog x2 (chi-square test) i two-sample z-
test for proportions yia TOANOMAEG ouyKploelg. Avtiotolya yla tov €Aeyxo tn¢ Umapéng
OUOXETIONG METOELU KAVOVIKA KOATOVEUNMEVWY TTOOCOTIKWY HETABANTWV XpnoLhomolidnke o
€\eyxocg Student’s T-test, evw yLa TOAATAEG CUYKPLOELS ePpapUOoTnKe N AvaAuon AlakUpovong
Katd €va mapayovta (one-way ANOVA) pe 616pbwaon Bonferoni (between groups). Avtiotowa,
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OTNV MEPIMTWON KN KOVOVLKAG KATAVOUNG XPNOLUOTIOWONKE N TOPAUETPLKOC EAeyxo¢ Mann-

Whitney ) Kruskal-Wallis Test.

o Tov €AEYXO0 TNG CUCKETLONG METALY ETUAEYUEVWV HETABANTWY paypatonolonkav avaAUoELg
HOVOTTapayoVTIKNG (univariate) kat moAAamAng (multiple) Aoylotikng maAwvdpounong (logistic
regression analysis) yia tnv e€akpiBwon Twv mopayovtwyv mou cUoXeT{ovTal LOXUPOTEPQA LIE TNV
Katd nepintwon e€aptnuévn petaBAntri. Adpot oxetikol Adyol kat StopBwpévol oxetikol Adyol
mBavotitwyv (Odds Ratio, OR), pe Staotiuoata spmotoouvng (Confidence Intervals, Cl) 95%,
UTTOAOYLOTNKOV OO TLG AVAAUCELG LOVOTIAPOYOVTLKN G Kot TTOAAOITARG AOYLOTLKAC TTaALVOpOUNoNnG

avtiotolya.

Ma tnv afLoAdynaon Tng SLoyVWOTLKNAG f TPOYVWOTIKNG akpifelag/ SlaxwploTikng akpifelag twv
UTO €€€TaoN SELKTWV yLa TNV avixveuon tng vooou (T.x. maxuoapkia, tvooullvoavtiotaon, 2A2)
TPAYUATOTOLNONKE avAAUON TWV KAUTUAWY AELTOUPYLKOU XapaKtnplotikou &éktn [Receiver
Operating Characteristic (ROC) Curves]. Zxedidotnke n ROC kaumUAn kal umoAoyiotnkav To
euBadov tng meploxnc Katw amo autr (Area Ander the Curve, AUC), kaBwg Kol oL TLUEG TNG
evalobnoiag (Sensitivity, Se), eldikotntac (Specificity, Sp), Oetikn¢ mpoyvwoTtikng afiag (Positive
Predictive value, PPV) kot apvntikng mpoyvwotikng afiag (Negative predictive value, NPV) yia
TLG EKAOTOTE TLUEG Tou Seiktn. TéAog mpoadloplotnke n BEATLOTN KOTWHALKA TLUA TOU EKACTOTE
Selktn ocuUPWVA PE TO ONUELD PE TN UIKPOTEPN amooTaon amo to ocnpeio (0,1) otnv KapmvAn
ROC, omou peylotomoleital n evatcbnoia kal n edkotnta. H andotacn auth yla Tnv Kabe

KatwdALKA TLUA UTIOAOYLOTNKE WG N TETpaywVLIKA pila tng e€iowong [(1 - Se)? + (1 -Sp)?] (315).

Ma TNV avamtuén Kot Tov EAeyXo TG SLaYVWOTLKAG 1 TIPOYVWOTLKAG akpiBelag Tou Eupwmnaikou
Selktn woouAwvoavtiotaong kat tou Eupwmaikol 6&eiktn CORE (Childhood Obesity Risk
Evaluation) avtiotolya, To delypa TNG EKACTOTE LEAETNG XWPLOTNKE TUXAla o€ €va uTtodElya TToU
niepleAdfave ta SUO TPLTA AUTOU, TO OTOLO XPNOLUOTIOLHBONKE YLa TNV AVATTUEN TOU EKACTOTE
Selktn Kal 0To UTIOAOLTTO £V TPLTO, TO OTIOLO XPNOLUOTIOLHONKE Lo TOV EAEYXO TNG SLOYVWOTIKAG/
TIPOYVWOTIKNG OKpiBELAG Tou. Ze KABe TepIMTWONn WG OUVIOTWOEG TOU €KAotote Oeiktn
ETUAEXONKAV aUTEG oL peTaBAntég mou BpEBnke va cuoxetilovtal onUAVIIKA UE TNV VOOO ot
ToANQAQ povTéAa TaAlvEpopunong mou efetaotnkav. Ot Babuoloyieg mou 860nkav oe KAOe
ouvioTwoa Baociotnkav otoug B- oTaBULoPEVOUG CUVTEAECTEG TwWV MaAlvEpounoswy (316). Ztnv
neplmtwon tou Eupwmaikolu  deiktn  wvoouAwvoavtiotaong, oL OUVIEAEOTEC  auTol

TIOAAQITAQGLACTNKAV KOL OTPOYYUAOTIOLNONKAV OTO TTANGLECTEPO AKEPOLO £TOL WOTE N GUVOALKN)
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BaBuoloyia va sivat 40. Itnv nepimtwon tou Eupwmnaikol deiktn CORE xpnotpomotndnke n
HEBodog Twv Schneeweiss kat ouv. (317) kol €MMPOCOETWE TMPOYUATOTIOONKE AOYLOTIKN
naAwvépounon NG ouvoAwkng Pabuoloyiag tou Seiktn kal tng vocou (maxuoopkia). O B
OUVTEAEOTAG OWUTAC TNG MAALVEPOUNONG XPNOLUOTIONONKE YLl TNV €KTiUnon tn¢ mbavotntog
€U AVLONG TTAXUOAPKLAG, UE TN XPRON TNG mMapakatw lowong, oémou e: n Bdacn tou pucikol
AoyapiBuou, B: o ouvteAeotig maAwvdpounong, X: n cuvoAikr Babuoloyia tou deiktn kat Y: n
otaBepa tn¢ maAlvdépounongc:

NpoPAendpevn mbavotnta Kwduvou= e(BxX+Y) /[o(Bx0+Y) 4 1],

OMAoL oL otatiotikol €Aeyxol Booiotnkav oe audimAeupn avaluvon unoBécewv (two-sided
hypotheses) kat oe 6Aeg TIG avaAUCELS TO ETMESO OTATIOTIKAG ONUAVTIKOTNTAC RTav 5% (P<0.05).
Ma OAeC TG MpoavadEPOUEVEG OTATIOTIKEG AVAAUGELS XPNOLUOTIOLNONKE TO OTATLOTIKO AOYLOULKO
SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp. la tnv avaAuon tng Loxuog
(power calculation) Twv avaAUoswv mou mpaypatomowdnkav yiwa T Olepelvnon Twv
EPEUVNTIKWV UTIOBE0EWV XpNOLUOTIOONKE TO OTATIOTIKO Aoylwoutkd R version 4.0.2. Ta
amoteAéopata €6el€av OTL TO OUVOALKO Selypa TIOU CUYKEVIpWONKE yla kABs peAétn nrav
EMAPKEG yla va e€aodallotel n emBuUNTA oTaTLoTIK LWXUG (>0,80) o€ eninedo onuaAvVTIKOTNTOG

a=0,05.

78



4. AIMNOTEAEZMATA

4.1. A&L0AOYNON NG ATOTEAECUATIKOTNTAG TNG EPUAPHOYYIG EVOG TIPOCUUTITWHATIKOU
gAéyyou dvo otadiwv (two-stage screening) oe eminedo oyoAeiov kat KowvoTNTAG
Ylo TNV OViYVEUOT] XTOPWV KOl OLKOYEVEIWV UYPNAOU KivEUVOU ylo GaKkyapwon
Stafnn otnv Evpwnn (1° dnpootevpévo dpbpo)
Onwg avadepbnke avaAuTika otnv evotnta tng pebodoloyiag, n pelétn “FeeldDiabetes”
QVEMTUEE Kal ehAPUOOTE yLa TPWTN Gopa EVOV TPOCUUTWHATIKO EAeyxo dUo otadiwv (two-stage
screening) yLo TOV EVTIOTILOMO TwV opadwy uPnAol Kvduvou yla A2 og EUAAWTEC OLKOYEVELEG,
oo TEPLOXEG XAUNAOU KOLVWVLKO- OLKOVOMLKOU emunmédou oe €€l xwpeg otnv Eupwmn. Ta
Onuotikd oxoAela xpnolgomownbnkov w¢ onueio €0060u OTNV KOWOTNTO HE OTOXO va
npooeyyLloTel kat va eAeyxBel o MANBUOUOC 0TOXO0C (ONnA. Ta TTALSLA KOl OL OLKOYEVELEC TOUG). Ev
ouvtopia, Katd To MPWTo oTAdLo Tou eAéyxou (1°¢ stage screening), oL yoveic cupumAfnpwaoav to
epwtnpatoldyo FINDRISC, evwy oto Seutepo otddo (2" stage screening), mpaypotonowidnke
TEpALTEPW afLOAOYNoN TWV SELKTWV UVYELNG 0TOUG EVAALKEG TWV OLKOYEVELWV UPNAoU KvSUvou
(6nwg autég oplotnkav amd tnv Babpoloyia Twv yovéwv oto epwtnuatoAoylo FINDRISC).
JKOTOC TNC Tapoloag HMEAETNG NTAV  AOUTOV  va  TOPOUCLACEL va  €EETAOEL TNV
OTTOTEAECUATLKOTNTA QUTOU TOU €A€yxou Tou £PapUOOTNKE avadOPLKA HE TOV EVIOTLOUO

QTOMWV Kal oLkoyevelwv LPnAou kivduvou yla A2 otnv Eupwnn.

2tov Mivaka 4.1.1 mapouoldlovtal Ta XopaKTNPLoTLKA Tou TANBUOUOU TG HEAETNG, ava oTASL0
eAéyxou Kal ava Xwpo. XUVOALKA, 28.075 OLKOYEVELEG TPOOKANBONKAV VO CUUUETAOXOUV OTh
HEAETN pEOW TwV 219 CUUUETEXOVTWY oXoAsiwv. Katd tn Sidpkela Tou mpwtou otadiou Tou
€AéYXOU TIOU TPAYUATOTIONONKE HECW TWV OXOAElWV HME TN oupmAnpwon tou FINDRISC,
eAéyxOnkav 11.396 olkoyévelec (moocootd cuppetoxng 40,6%). OAlol oL yoveig n/kat ot
AoV g KoL YLOYLASEG TWV OLKOYEVELWYV TIOU opiotnkav ws uPnAol KvdUvou MpookAnBnkav
oto SeUTEPO OTASLO EAEYXOU Kal TEALKA TOUAAXLOTOV €vag evAALKOG oo 2.537 OLKOYEVELEG
uPnAov KwdUvou (MoCcOoOoTO CUUUETOXNG 56,6%) CUMUETEIXE OTLG LETPAOELG, KATOANYOVTAG OF
StaBéopa Sedopéva amod 3.153 yoveic. KabBwg mapoloa PEAETN EMLKEVIPWVETOL OTNV £yKALPN
avixveuon tou 2A2 otoug Yoveig (eVAALKEG TpwLKNG HEaNG nALkiag), Ta dtabéolpa dedopéva yla
Tou¢ marmoudeg/ ylayladeg Sev cuunepleAndOnoav oTn OTATIOTIK) OVAAUGCNH KOL OTOUG

avtiotolyoug mivakeg ou akoAouBouv.
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To eplypadka XApAKTNPLOTLKA TWV YOVEWV KOL TWV TTOLSLWV TwV OLKOYEVELWV UPNAoU KlvdUvou
TIOU OUMETELXOV 0TO SUTEPO OTASLO TOU MPOCUUMTWHATLKOU €AEYXOU TIOpoucLalovTal OToV
Nivaka 4.1.2. H péon nAwia Twv yovéwv Ntav ta 41,1 + 5,6 £tn kal to 65,8% NTov UNTEPEG.
JUVOALKA 65,8% Twv YyovEwV amacxoAouvtav os gpyacia MARPoUC anacyoAnonc, evw To 23,6%
auTwv eiyav Alyotepa amod 12 €tn eknaidevuong, e To TEAEUTOLO TOCOOTO Va (VAL ULKPOTEPO OTLG
HICs oe oxéon pe T umoAouneg xwpes (P<0.001). O emumoAacuog Tou uTéEpBapou Kal TG
Tlaxuoapkiag otouc eVAALKEG yLol To oUVoAo Ttou Seilypatog ftav 35,3% kot 36,7% avtiotolya Kal
BpéBnke va eival pkpotepog otig LMICs oe oxéon pe Tig umtohouneg xwpeg (P<0.001). Ano to
OUVOAO TWV MALSLWV TTOU CU LUETELXOV 0TN MEAETN KOl LETPBNnKav ota oxoAeia (v=12.194), 2.711
Atav ta motdLd Twv otkoyevelwv uPnAou kwvduvou, pe péon nAkiota 8.16 + 1.0 €tn ko 1o 51,1%

QUTWV ATaV Kopitola.

Nivakag 4.1.1. NMANBUOUOC TNG LEAETNC VA OTASLO TIPOCU UMTWHATLKOU EAEYXOU KOl AVA XwpPa.

HICs unod pétpa

Oheg oL TSI LMICs HICs

ApLOOG

XWPES

EANGS O

loTtavia

BouAyapia

Ouyyapia

BéAylo

OwAovdia

YXoAelo TTOU CUPUETELXQV
oTn LeAETN

219

56

41

20

14

58

30

OWKOYEVELEC TTIOU
MPookARBOnkav va
OUULETACYOUV OTN UEAETN
HEOW TWV OXOAELWV

28.075

5.195

4.823

6.541

2.902

5.367

3.247

OLKOYEVELEC TTOU
CUMUeTelyav oto “first-
stage screening”

11.396

2.096

1.567

2.948

1.762

1.684

1.339

loveig mou cupmAnpwoay
TO EPWTNUATOAOYLO
FINDRISC (“first-stage
screening”)

20.501

3.741

3.043

5.211

3.034

2.990

2.482

MatdLa mou petprnOnkav
oTo o)XOoAelo
(avBpwmopetpikol Seikteg)

12.194

2.286

1.703

3.034

1.867

1.798

1.506

OLKOY£EVELEG TToU oploTnkav
w¢ “uPnAol kvdlvou” Kat
T(POOKANBNKav va
OUUHETACYOUV OTO
“second-stage screening”

4.484

907

715

1.088

689

475

610

OLKOYEVELEC TTOU
CUMUeTelXav oto “second-
stage screening”

2.537

452

541

463

286

420

375

Fovelg Tou cupETELQV
oto “second-stage
screening”

3.153

696

659

554

319

499

426

8o



Manmoudeg/ ylayladeg mou
OUUUETELYQV oTO “second-
stage screening”

121

46

FINDRISC: Finnish Diabetes Risk Score; HICs: High-income countries; LMICs: Low to middle-income countries

Nivakag 4.1.2. NeplypadLkd XOPAKTNPLOTIKA TWV YOVEWV KAL TWV TALSLWV TTOU CUUHETEIXaV 0TO
6eUTEPO OTASLO TPOCUUTITWHATIKOU EAEYXOU.

Z0volo HICs umo pétpa LMICs HICs "
Selypatog Awtotntag P-value
Foveig (v=2849) (v=1385) (v=624) (v=840)
HAwla (€tn) 41,1 (5,56) 42,4 (5,32)*° 39,6 (5,40)? 40,1 (5,60)° <0,001
Fuvaikeg, v (%) 1.875 (65,8) 837 (60,4)>° 464 (74,4)? 574 (68,3)° <0,001
AmnaoyxoAnon, v (%)
Epyaocia mnpous 1.875 (65,8) 885 (63,9)° 445(71,3)%°  545(64,8)°  <0,001
amnaoxoAnong
Epyaola hepung 335 (11,7) 154 (11,1)* 41(6,5)° 140 (16,7)*
anacyxoAnong
Owtakd (yovéag oto omitt) 345 (12,1) 203 (14,7)? 83 (13,3)° 59 (7,0)*P
AvEpYOC 139 (4,9) 112 (8,1)*® 8(1,3)° 19 (2,3)°
Doutntic/tpla 31(1,1) 4(0,3)*° 8(1,3) 19 (2,3)°
ANo ** 124 (4,4) 27 (1,9)*° 39 (6,3)? 58 (6,9)°
Exnaidevon, v (%)
<12 ém 673 (23,6) 373 (26,9)? 160 (25,6)° 140 (16,7)*  <0,001
212 €tn 2.176 (76,4) 1.012 (73,1)? 464 (74,4)° 700 (83,3)%°
Kataotaon Bapoug, v (%)
YnépBapo 1.006 (35,3) 506 (36,5)° 185 (29,6)*° 315 (37,5)° <0,001
MNaxuoapkio 1.045 (36,7) 550 (39,7)® 203 (32,6)° 292 (34,8)
Noda (n=2711) (n=1089) (n=753) (n=869)
HAwia (Etn) 8,16 (1,02) 7,80 (0,93)*° 8,43 (1,00)? 8,36 (1,00)° <0,001
Kopitolwa v (%) 1.385(51,1) 549 (50,4) 393 (52,2) 443 (51,0) 0,752

Ta 6eSopéva mapouaotalovral wg pécol opol (T.A) ektog av avadEpetal StadopeTikd

*Ta P-values deilxvouv To eninmedo oNUAVTIKOTNTOC TwV dladopwV LETAED TWV KATNYOPLWV TWV XWPWV
Mo KaBe petaPAnTr, oL TLUEG e ToV (610 eKOETN SLadEPouv oNUAVTIKA HETALY TOUG

** H katnyoplonoinon «ANo» meptAapBAveL TIG amavtroelg “ouvtaglovxog” Kat “katt dAAo”

HICs: High-income countries; LMICs: Low to middle-income countries

O emutoAaopog Tou podlafrtn Kot Tou 2A2 0TOUG YOVELG TTOU CUMMETELXOV 0To SeUTEpPO OTASLO
TIPOCUUMTWHATIKOU gA€yxou Tapouotdletal otov Mivaka 4.1.3. Z0udwva pe Tn HETPNON TNG
YAUKOING vnoteiag, o emumoAaopog tou 2A2 yia to cuvoAo tou Seiypatog Bpednke va eival 3,0%
Kal Tou mpodaBntn 23,2% cuudwva pe ta Kpttripta tou ADA kot 5,7% pe ta Kpitrpla tou MOY.
Ta moocootd autd Atav peyoAltepa ot uPnAotepeg katnyopieg BabuoAoyiag tou FINDRISC
(P<0,001), t600 yla cUvoAo tou Selypatog 000 Kal ava Katnyopio xwpwv (Ixnua 4.1.1).

ErtutA€ov, yla to cUVOAO Tou SelypaTog, armod To GUVOAO TWV YOVEWV TIOU EVToTiioTnKaV e ZA2 TO
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49,3% QUTWV TWV TMEPLOTATIKWY ATAV adlAyVwoTa, HE TO TTOCOOTO QUTO VA Elval XOUNAOTEPO

otnv unAdtepn katnyopia Babuoloyiag FINDRISC os oxéon Ue TNV pkpotepn (P=0,007).

TéNog, o emumoAacpog tou umépPapou/ maxuoapkiag ota motdld Twv olKoyevelwv uPnAou
KlvSUVOU TIou cuppEeTEiXaV TO SeUTEPO OTASLO TPOCUUTTTWHATIKOU gAEyxou nTav 28,2% yLa To
OUVOAO ToU SelypaTOC, LE TO TOCOOTO AUTO va ival uPnAdtepo av ol yoveig Bplokovtav oe
udnAdtepo kivouvo yla A2 (dnA. TouddyxLotov €vag yoveag va €xel BaBuoloyia FINDRISC petagy
12-14 i 215 os oxéon Le TOo va €XouVv Kal ol Suo yoveic Babuoloyia FINDRISC< 11, P<0,001)
(Mivakag4.1.4). H idia taon mapatnpnOnke kat otig HICs uno pétpa Attdotntag, evw &g Bpédnkav
OTATLOTIKA ONUOVTIKA StadopEg oTov enmoAacpo unépBapou/ maxuoapKiag Twy madlwyv ava

katnyopia tng Babuoloyiag FINDRISC Twv yovEwV yLa TIG UTTOAOLTTEG KATNYOPLEG XWPWV.
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Nivakag 4.1.3. EmutoAaopoc tou mpodaBntn Kot tou cakxapwsdn dLaBrtn 6Toug YOVELG TTOU GUUUETEIXAV 0TO SEUTEPO OTASLO TIPOCU UMTWLLOTLKOU

eAéyyou.
] 1] v
I, ZUMUETEXOVTEG JUMUETEXOVTEG E adlayvwoTto ZA2 JUMETEXOVTEG TTOU
ZUppEtS)'(OVtEq TLOU EVTOTIOTNKOV 0TO OUVOAO QLUTWV MOV napouaoidlovrtot otn otiAn lii, P-
Tov evromo-t?mv ue ZA2, v (%) gvtoniotnkayv e A2, OMWG ava katnyopia tng Badupoloyiag  value*
HE npo&:aﬁntn, napouotdfovral otn otAn i, v FINDRISC
v (%) (%)** 0-11 12-14 15-26
'OAeg ol Ywpeg (v=2.685) 623 (23,2) 81(3,0) 40 (49,3) 13 (81,3)* 13(64,7) 14(36,8)° 0,007
HICs uno pétpa Attotntag (v=1.249) 304 (24,3) 36 (2,9) 15 (41,6) 4(57,1) 5(66,7) 6(27,3) 0,127
LMICs (v=644) 84 (13,1) 26 (4,0) 21 (80,8) 8(100,0) 7(85,7) 6(60,0) 0,098
HICs (v=792) 235 (29,6) 19 (2,4) 4 (33,3) 1(100,0) 1(25,0) 2 (33,3) 0,368

* Ta P-values deiyvouv to emninedo onpavrkotntag Twv dtadopwv LeTaEU Twv KatnyopLwv TG Babupoloyiag oto epwtnpatoloylo FINDRISC

Ma kabe petaBAntr, oL TLHEG e Tov (610 eKBETN Slad€pouv ONUAVTLIKA PLETALY TOUC

** Ta voUpepa yla auth t UeTaBAntr otnv nepimtwon twv HICs dgv nmepthappavouv dedopéva amo tnv Owiavdia (n=7), kaBwg ta dtopa pe mponyouuevn Sldyvwaon
cakyopwdn dLapntn e autr Th XWPEO artokAeiovtay amd Tn CUMUETOXN 0T LEAETN

IA2: Jakxapwdng dtafntng tumou 2; FINDRISC: Finnish Diabetes Risk Score; HICs: High-income countries; LMICs: Low to middle-income countries
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Ixnua 4.1.1. EmutoAaocpog tou mpodlafitn Kat Tou cokxapwdn SlaBntn otoug yoveig mou
OUUUETELYOV OTO SEUTEPO OTASLO MPOCUUMTWHOTIKOU gAEyxou ava katnyopia FINDRISC.

NpoSwafritng M Awpritng

70% -

P-value <0,001
1
60% -
P-value <0,001 a,b
P-value <0,001
[ | [ ]
50% -
b,e ab P-value <0,001
[ b
40% -
b,c a,b b - b
30% -
a,c
23] " g
Rk 47,2
- i : ab
20% = a,b a,c 38,8 b 33,3
34,1
" 3 :
J 25,4 ab 25,8 24,1
10% 20,1 18
o 18,6 . 16,9
10,1
0%
0-11 12-14 15-26 0-11 12-14 15-26 0-11 12-14 15-26 0-11 12-14 15-26
(v=1.694) | {v=612) | (v=379) | (v=741) | (n=307) | (v=201) | (v=453) | (v=122) | (v=69) | (v=499) | (v=183) | (v=110)
I0voAo beiypatog HICs uné pétpa Attotnrog LMICs HICs

Ta P-values Seiyvouv to eninedo onUavTkotnTag TWV Sladopwv HETALY TWV Katnyoplwv TG Babuoloyiag oto
epwtnpatoAdoyLo FINDRISC: 0-11 (xapunAdg kat eAadpd auénuévog kivbuvog), 12-14 (pétplog kivéuvog), 15-26
(udbNAGG kaL TOAL uPNASG kiveuvog)

MNa kabe petaBAntr, oL TLHEG Ue Tov (610 ekBETN Slad€pouv oNUAVTLIKA PETALY TOUG

FINDRISC: Finnish Diabetes Risk Score; HICs: High-income countries; LMICs: Low to middle-income countries

Nivakag 4.1.4. EMUTOAQCHOG TOU UTIEPBOPOU KOl TNG AU CAPKIAC OTA TIALSLA TWV OLKOYEVELWV
TIOU OUMMETELXAV 0TO §€UTEPO GTASLO TIPOCU UMTWHATLKOU EAEYXOU.

Ava katnyopia tng adpoloyiag FINDRISC
TWV YOVEWV

Z,U voo Kot oL 800 TouAdylotov TouAdylotov
Seiyparog ; \ , \ ) P-
YOVEeig €vag yoveag gvacyoveas
0-11 12-14 15-26

YnépBapo | maxucapkia ota madid, % (v)
OAec oL xwpeg (v=2.231) 630 (28,2) 267 (24,5)*° 213 (31,4)? 150 (32,5)° 0,001
HICs umo pétpa Awrotntag (v=930) 309 (33,2) 126 (28,9)? 100 (35,1) 83(39,7)° 0,018
LMICs (v=616) 175 (28,4) 73 (24,6) 64 (32,7) 38(30,9) 0,119
HICs (v=685) 146 (21,3) 68 (19,0) 49 (24,9) 29 (22,3) 0,258

* Ta P-values 6giyvouv To eminedo onuavtikotnTag Twv Sladopwv HETOEL TwWV Katnyoplwy tng Babuoloyiag oto
epwtnpatoloyLo FINDRISC twv yovéwv

Mo KaBe petaPAnTr, oL TLUEG UE ToV (610 EKOETN SLadEPOUV ONUAVTIKA UETALY TOUG

FINDRISC: Finnish Diabetes Risk Score; HICs: High-income countries; LMICs: Low to middle-income countries
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4.2. 'EAeyxog 1ng Siayvwotikng okpifelag tov epwinpatoAroyiov FINDRISC otnv
QVIYVEUOY] TWV TEPIOTATIKWY odlAyvwoTou ocoakyopwdn Swfritn kat
SuoyAukaipiog o€ EVIJALKEG IPWLHNG LEDT G NALKiNG otV EupwTn (2° dnpooievpévo
apBpo)

OLKkUpLoL okomol TNG mapovoag HeAETnC nTav va (i) va aflohoyrnoet Tn StayvwoTikn akpifela Tou

epwtnuatoloyiou FINDRISC oto va aviyveUeL MEPLOTATIKA adldyvwotou A2 kat SucyAukalpiog

o€ eVNALKEG TPWLUNG HEoNG NAkiag otnv Eupwrn kat (ii) va e€etdoel mBavég dladopég otnv
arnodoon tou FINDRISC petaél tTwv LMICs kal Twv eUAAWTWV TANBUOULOKWY opadwv otig HICs
kat otig HICs umtd pétpa Attdtntag. Evag deutepelwv oKOTOG ATV VA EEETACEL TIOLEG QIO TLG

OUVLOTWOEG Tou epwtnuatoAoyiou FINDRISC cuoxetiotnkav TEPLOCOTEPO LE TOV ASLAYVWOTO

A2 kal tn duoyAukatlpia, £€ToL WOTE val UTOOTNPLEEL MEpALTEPW TNV avamtuén Kal Tn Xpnon

OMAOUOTEUPEVWY EKOOOEWV TOU gpwTtnuatoloyiou. Q¢ SuyAukailuia oplotnke n UTapén A2

n/xot podaBntn.

To SLaypappa pong TWV CUUUETEXOVIWV 0T HEAETN mapouaotdletal oto IxAua 4.2.1. Ano to
oUVOAO TwV 2.535 «olkoyevelwv uPpnAol KlvEUVou» TTIOU CUUUETELXAV oTn LeAETN, 3.148 yoveig
ouppeteixav oto Seltepo otddlo ehéyxou (2" stage screening) mou mepAGpPave TNV
afLloAOynon Twv avOpWTOUETPIKWY OEKTWY, TNG APTNPLAKAG TIEONG KOl TWV PBLOXNHLKWV
Selktwv. AmO To oUVOAO TWV YOVEWV TIoU PETpnOnKkav, 83 (2,64%) amokAsiotnkav amo tnv
mapovuoa avaAluon ylatl elyav mponyouuevn Sidyvwon ocakyapwdn dwafntn, 429 (13,6%)
amokAelotnkav ylati dev eixav Stabéoipa dedopéva yla tn yAukoln vnoteiag mAdopatog, 117
(3,72%) yiati gixov pun eMapkwg CUUMANPWUEVO TO pwTnpatoAoylo FINDRISC kat 403 (1,8%)

ylati ev eiyav emapkn dedopéva og AAAA EpWTNUOTOAOYLA I} LETPHOELC TNG LEAETNC.



Ixnua 4.2.1. Aldypappa porg TwWV OUUUETEXOVTWY OTN HEAETN.

OLKOYEVELEC TIOU TTPOOKARBNKav va
OUUUETAOXOUV OTn UEAETN
(v-28 075)

OLKoyEVELEG TTOU GUUTIARpWOoOY TO TOVELG TTOU OUUMARPWOQY TO
£pWTNUOTOAOYLo FINDRISC epwtnpatoAoyo FINDRISC
(1%t stage screening) (1%t stage screening)
(v=11.396) (v=20.501)

!

OLKOYEVELEC TIOU TPOOKARBNKaAY Kol }

CUMETELYOV OTIC LETPHOELS
(2 stage screening)
(v=2.535)

ﬁ‘ MNanmoldeg KoL yLoyLAdeg Mou HeTpABnkay (v=121)

/ eMponyolpevn Séyvwan
%[ lovelg mou petpnBnkay (v=3.148) ] cakyapwdn dlaprtn (v=83)

s Artouoio SeSopévwy yla
yYAukoln vnoteiag (v=429)
*Mn EMOPKWG CUUMANPWHEVO
To gpwtnpatoloylo FINDRISC

ATOKAELOTNKAV OO TV Mapol o
avaluon (v=1.032)

(v=117)
FUPHETEXOVTEG TTOU TAnpoloay Ta KpLTApLa * Anouoia dAhwy SeSopgvwy
oupnepiAnng otnv avaiuon . (v=403)

(v=2.116)

Jtov Nivaka 4.2.1. nmapouctdalovtol Ta TEPLYPAPIKA XOPAKTNPLOTIKA Yld TO CUVOAO TOU

Selypartog kal ava katnyopia xwpwv. H péon nAkio Twv cupETEXOVTWY ATav ta 41,1 £ 5,48 €t

Kall To 67,3% Atav yuvaikeg. O eMUMOAAOUOC TN avepyiag Atav 5.1%, uPnAotepocg otig HICs uno

HETpa AttotnTag o€ oxéon He T HICs kat tig LMICs (8,4% vs. 2,5% kat 0,7%, avtiotolya, P<0,001).

Mepimou To €va TETAPTO TWV CUMUETEXOVTWV elxav Alyotepa amod 12 €tn eknaidbevong (22,9%) kot

ATV KATVLOTEG (25.9%), UE TA TTOCOOTA QUTA VA E(VOL OTATIOTLKA GNUOVTLIKA XOUNAOTEPQ OTIC

HICs o€ ox€on e TIG UTIOAOLTTEG KATNYOPLEG XWPWV. ZUUPWVA UE TIG TLLEG YAUKOING vnoTelag Kal

Ta Stayvwotikd kpLtipla tou MOY, o emumoAacuog tou adltdyvwotou A2 yla To GUVOAO Tou

Selypartog ntav 1,2%, xwpig va StadEpel onUOVTLIKA LETALY TWV XWPWV, EVW O OVTLOTOLXOG yLa

Tov podLafntn Atav 5,6%, uPnAotepog otic HICs og ox€on pe tig LMICs (8,0% vs. 3,5%, P=0,019)

86



Nivakag 4.2.1. Meplypadlkd XapOoKTNPLOTIKA TOU SElyOTOC TNG LEAETNG.

HICs umo pétpa

. HICs ) LMICs
ZUVOALKO , AltétnTog ,
, (B&€Aylo- , (BouAyapia- P-
Selypa , (EM\ada- ,
OwAavdia) , Ouyyapia) value*
(v=2.116) lomavia)
(v=610) (v=432)
(v=1.074)
HAwia (€tn) 41,1 (5,48) 40,2 (5,58)° 42,3 (5,36)*° 39,6 (4,97)° <0,001
ruvaikeg, % (v) 67,3 (1.425) 69,0 (421)>° 62,6 (672)*¢ 76,9 (332)b¢ <0,001
AntaoyoAnan, % (v)
Avepyog 5,1 (108) 2,5(15)? 8,4 (90)*° 0,7 (3)° <0,001
Owklakd (yovéag oto omitt) 12,5 (265) 7,5 (46)*° 15,1 (162)? 13,2 (57)°
Epyoaocia pepikr
pyaoLa Heptms 11,6 (245) 15,9 (97)* 10,8 (116)° 7,4 (32)°
anaoxoAnong
AMo ¥ 70,8 (1.498) 74,1 (452)° 65,7 (706)*P 78,7 (340)°
Entinebo ekmaibevong, % (v)
<12 €t 22,9 (485) 16,2 (99)° 27,1(291)? 22,0 (95) <0,001
212 €1 77,1 (1.631) 83,8 (511)° 72,9 (783)° 78,0 (337)
Kanvioua, % (v)
Noté 45,2 (957) 55,4 (338)2P 43,2 (464)%¢ 35,7 (155)b¢ <0,001
MpwnV KAMVLOTHAG 28,9 (611) 33,6 (205)2° 27,6 (296)* 25,4 (110)°
Karnviotig 25,9 (548) 11,0 (67)*° 29,2 (314)> 38,8 (167)°¢
AdLayvwotog 2A2, % (v) 1,2 (25) 1,0 (6) 1,1(12) 1,6 (7) 0,620
Mpodapntng, % (v) 5,6 (119) 8,0 (49)® 5,1 (55) 3,5(15)® 0,019

Ta §edopéva napouotdlovral wg peéool 6pot (T.A) ektog av avadepetat StadopeTika

Mo kaBe petaPAnTr, oL TLUEG e ToV (610 EKOETN SLaPEPOUV ONUAVTIKA UETALY TOUG

*Ta P-values deixvouv to eninedo onuavTikotnTag Twy dtadopwy UETAED TWV KATNYOPLWV TWV XWPWV

¥ H katnyoptlomoinon « AAo» meptAapBAVEL TIC amavtoeLg TTARPNG amaoxoAnaon, doltntrg/TpLa Kot cuvta&louxog

HICs: High-income countries; LMICs: Low to middle-income countries; 2A2: cakyopwdng Stafritng tumou 2
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Nivakag 4.2.2. Meplypadika xapoktnplotikd tou FINDRISC oto dsiypa tng peA€Tnc.

ZuvoAiko HICs umo pétpa
Seilypa HICs Awtotntag tMiCs >
(v=610) (v=432) value*
(v=2.116) (v=1.074)
BaBuohoyla FINDRISC 10,2 (4,06) 10,5 (3,70)® 10,8 (3,70)° 8,35 (4,71)*P <0,001
Katnyopieg FINDRISC, % (v)
<7 16,4 (346) 12,6 (77)° 11,7 (126)° 33,1 (143)%° <0,001
7-11 47,7 (1.010) 50,5 (308)? 48,9 (525)° 41,0 (177)*®
12-14 23,1 (488) 23,1 (141) 25,1 (270)? 17,8 (77)?
15-20 12,4 (263) 13,4 (82)® 13,9 (149)° 7,4 (32)*°
>20 0,4 (9) 0,2 (2) 0,4 (4) 0,7 (3)
Zuviotwoeg FINDRISC, % (v)
HAtkio
<45 £t 76,0 (1.609) 80,2 (489)* 70,0 (752)*° 85,2 (368)° <0,001
45-54 €tn 23,1 (488) 19,0 (116)° 28,8 (309)** 14,6 (63)°
55-64 £1n 0,8 (17) 0,5 (3) 1,2 (13) 0,2 (1)
>64 €1 0,1(2) 0,3(2) 0,0 (0) 0,0 (0)
Agiktnc palag cwuatog
<25kg/m? 33,6 (710) 29,8 (182)° 30,4 (327)° 46,5 (201)*° <0,001
25-30kg/m? 37,3 (789) 39,8 (243)° 38,5 (413)° 30,8 (133)>P
>30kg/m? 29,2 (617) 30,3 (185)* 31,1 (334)° 22,7 (98)*°
Mepipépeta uéong
:<80cm, A:>94cm 13,7 (289) 7,4 (45)° 10,5 (113)° 30,3 (131)*° <0,001
r:80-88cm, A:94-102cm 33,6 (711) 32,1(196) 34,9 (375) 32,4 (140)
r:>88cm, A:>102cm 52,7 (1,116) 60,5 (369)° 54,6 (586)° 37,3 (161)%°
Zwuartiky Spaotnplotnta
(30min/nuépa)
Nat 63,4 (1,342) 71,1 (434)° 55,0 (591)2P 73,4 (317)° <0,001
Oxt 36,6 (774) 28,9 (176)? 45,0 (483)*° 26,6 (115)°
Katavadwon Aoyavikwv, @poUtwv
Kabe pépa 68,8 (1,456) 80,0 (493)® 58,7 (630)*° 77,1(333)° <0,001
OxL K&Be pépa 31,2 (660) 19,2 (117)? 41,3 (444)>° 22,9 (99)°
AVTLUTTEPTAOLKT aywyn
OxL 88,2 (1,867) 90,3 (551)® 90,9 (976)° 78,7 (340)2° <0,001
Nat 11,8 (249) 9,7 (59)? 9,1(98)° 21,3 (92)*°
lotoptko uPnAwv emmeSwv
YAukdlng oto aiua
OxL 74,9 (1,584) 68,4 (417)*® 75,7 (813)>¢ 81,9 (354)°¢ <0,001
Nat 25,1 (532) 31,6 (193)** 24,3 (261)*¢ 18,1 (78)°¢
MEAoC TG OLKOYEVELXG LUE
oakyapwdn StaBntn
Oxt 32,7 (691) 25,9 (158)*®  33,1(355)*¢ 41,2 (178)°¢ <0,001
Marnols/ viavid, Beloc/ Bela A ) 5 (ce7) 402 (245 23,2 (249) 21,5 (93)
npwtog EadeAdog
foveas, abehpos, abehdn N BUG  5g o a3a) 3392070 43,8 (470)° 37,3 (161)°

oog madi
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Ta §edopéva napouctalovral we peool 6pot (T.A) ektog av avadEpetal SLadopETIKA

Mo KaBe petaPAnTr, oL TLUEG UE ToV (610 eKOETN SLadEPOuUV ONUAVTIKA UETALY TOUG

*Ta P-values Sgixvouv to eninedo onUAVTIKOTNTOC TwV Stadopwv LETAED TWV KATNYOPLWV TWV XWPWV

HICs: High-income countries; LMICs: Low to middle-income countries; FINDRISC: Finnish Diabetes Risk Score

Avadopika pe tnv Babuoloyia tou FINDRISC, 6nwg mapouoialetal otov Mivaka 4.2.2., n Yéon
T ¢ Ntav 10,2+ 4,06 pe eUpog 0-22 KAl ATOV OTATLOTIKA CNUAVTLKA XaunAotepn otig LMICs
o€ oxéon pe TG HICs kat tig HICs umd pétpa Attotntag (8,35+ 4,71 vs. 10,5 + 3,70 kau 10,8 * 3,70,
avtiotoya, P<0,001). MapatnpnOnkav €mionN¢ OTATIOTIKA ONUAVIIKEG SladopeG PETAEL Twv
XWPWV 0TI ouviotwoeg Tou FINDRISC. Zuykekplpéva otig LMICs -0€ oxéon PE TG UTIOAOUTEG
XWPEG- NTAV HEYOAUTEPO TO TOOCOOTO TWV CUMUUETEXOVIWV TIOU QAVNKE OTLG XOUNAOTEPEC
Katnyoplieg AMI kol mepldpépelag péong Kat Aappave avtiimeptaotkn aywyn. It HICs umo
HETPA ALTOTNTAG ATOV ULKPOTEPO TO TTOCOOTO TWV CUUUETEXOVTIWY TIOU AVNKE OTLC ULKPOTEPEC
NALKLOKEG opAdeg, KaBwg emiong LeyaAUTEPO ATAV TO MOCOOTO AUTWV Tou SRAwoav OtTL NTav
owuatka Spaaotrplot yia TouAdyLlotov 30 AEMTA NEEPNOLWG OTIWE KAL QUTWV TTOU KATAVAAWVAV
KaOnuepva Aaxoavika kot ¢ppouta. 2Tig HICs peyaAUTEPO NTAV TO TTOCOOTO TWV CUUUETEXOVTIWV

HE BETIKO LoTopKO UPNAwv emmédwv YAUKOTING OTO Ala KOL OLKOYEVELAKO LOTOPLKO ZA.

Jtov Nivaka 4.2.3 mapouoltdlovtol Ta KALWLKA XOPOKTNPLOTIKA TWV OUMUETEXOVIWV avd
katnyopia tng Babuoloyiag tou FINDRISC. Onwc Atav avapevouevo, n nAwkia, tTa mocootd
TLAXUOAPKLOC KL KEVTPLKAC TTaXUoOPKLag (OTwg opiletal amo TIHEC mepLdépeLag Héong >88cm 1
>102cm yla yuvaikeg kot avdpeg avrtiotolya) NTAV OTATIOTIKA ONUOVTIKA uPnAdtepa OTLG
uPnAotepeg katnyopieg g Badbuoloyiag tou FINDRISC, evw to 1610 mapatnpndnke Kat yla tTnv
aptnpelakn mieon, tTn YAUKOIn vnoteiag, TI¢ TIHES XOANOTEPOANC Kot TpLlyAukeptdiwv. H idla taon
napatnpnOnke kal yLa Ta mocootd adldyvwotou A2 kat mpodiaBntn, Ta omoia yia Babuoloyia

FINDRISC= 15 ntav 5,1% kat 10,7%, avtiotolxa.
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Nivakag 4.2.3. KAWIKA XopaKTNPLOTIKA Tou Selypatog tng LEAETNG ava Katnyopia BabuoAoyiag

FINDRISC.
FINDRISC 0-11 FINDRISC 12-14 FINDRISC 15-26
P-value*
(v=1.356) (v=488) (v=272)

BaBpoioyia FINDRISC 7,96 (2,98)*° 12,8 (0,82)° 16,7 (1,72)°¢ <0,001
Muvaikeg, % (v) 67,5 (915) 63,3 (309)* 73,9 (201)® 0,012
HAwia (étn) 40,6 (5,23)*° 41,9 (5,41) 42,4 (6,38)° <0,001
Kataotaon Bapoug, % (v)

AnoBapéc & dualoloyikod 38,5 (522)*° 11,9 (58)° 10,3 (28)° <0,001

YrépBapo 36,8 (499)° 35,7 (174)° 26,5 (72)>P

Nayvoapkia 24,7 (256)*° 52,5 (256)¢ 63,2 (172)°¢
Mepupépeta uéong, % (v)

I:<80cm, A:>94cm 30,5 (414)*° 8,8 (43)? 4,8 (13)° <0,001

I:80-88cm, A:94-102cm 28,8 (390)2° 20,5 (100)2¢ 13,2 (36)°¢

r:>88cm, A:>102cm 40,7 (552)>° 70,7 (345)3¢ 82,0 (223)b¢
SUOTOAWKH AN (mMmHg) 115,8 (16,2)>P 120,5 (16,7)? 121,1(17,0)° <0,001
AtooTtoAkr) AN (mmHg) 77,0 (11,0)20 80,3 (11,1)° 80,9 (12,1)° <0,001
MMukoln vnoteiog (mg/dl) 92,7 (10,6)*° 96,1 (15,9)*¢ 99,8 (13,7)°¢ <0,001
OAkr xoAnotepoAn (mg/dl) 191,8 (36,5)*° 197,1 (39,5)? 197,9 (37,7)° 0,002
LDL xoAnotepoAn (mg/dl) 117,7 (32,2)*° 123,3 (34,3)° 124,4 (31,4)° <0,001
HDL xoAnotepoAn (mg/dl) 54,7 (14,3)*° 51,5 (12,6)° 50,3 (12,3)° <0,001
TpwAukepidia vnoteiag (mg/dl) 96,7 (55,8)*° 111,5 (62,6)° 116,1 (61,2)° <0,001
ASLdyvwotog IA2, % (v) 0,3 (4)*° 1,4 (7)>¢ 5,1 (14)"¢ <0,001
Npo&aprtne, % (v) 4,1 (56)*° 7,0 (34)° 10,7 (29)° <0,001

Ta §edopéva mapouotalovral we Peaol dpot (T.A) ektog av avadEpetal SladopeTIKa

Mo kABe petaPAnTr, oL TLUEG UE ToV (610 eKOETN SLadEPouv oNUAVTIKA HETALY TOUG

*Ta P-values deiyvouv to eninedo onpavtkotntag twv Stadopwv PeTafy Twv Katnyoplwv tng fabpoloyiag oto

gpwtnpatoAoylo FINDRISC: 0-11 (xapnAog kot ehadpd avénuévog kivouvog), 12-14 (uétplog kivbuvog), 15-26
(vbNnASg kat ToAL uPnAdg kivduvog)
AM: Aptnplakn mtieon; FINDRISC: Finnish Diabetes Risk Score; I': yuvaikeg; A: avdpeg; LDL: Low-density lipoprotein;

HDL: High-density lipoprotein; A2: cakxapwéng StafrRtng tumou 2

Avagdoplka pe tn StayvwoTtikn akpifeta tou FINDRISC yia tnv avixveuvon adtayvwotou XA2, 1o

euBadov katw amod tnv kaumuAn ROC ntav 0,824 (95% AE:0,755-0,893) yia 10 cUVOAO TOU

Selypartog, 0,839 (95% AE:0,643—1,000) ywa tig HICs, 0,794 (95% AE:0,693-0,895) yia tig HICs

UTO HETpa Attotntog kat 0,882 (95% AE:0,813— 0,951) yia tic LMICs (Zxnpa 4.2.1.A). Avadopika

ue tn dtayvwotikn akpifeta tou FINDRISC yia tnv avixveuon ducoyAukatlpiag, To epBadov katw

and tnv kapnvAn ROC Atav 0,663 (95% AE:0,615-0,710) yia to ocUvolo tou Selypartog, 0,656

(95% AE:0,579-0,733) yia tig HICs, 0,631 (95% AE:0,559-0,702) yia tig HICs umo pétpa ALtotnTog

kat 0,735 (95% AE:0,617-0,854) yia tg LMICs (ZIxApa 4.2.1.B). As Bp€Onkav oOTATIOTIKA

ONUAVTIKEG SLadopeg LETAEU TWV KATNYOPLWY TWV XWPWV TO00 yLa tov adldyvwoto 2A2, 6oo Kal

yla t SuoyAukatpia (P>0,05 yla OAEG TIG EMLUEPOUC CUYKPLOELG).
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Ixnua 4.2.2. KapmuAeg AELTOUPYLKOU XapOKTNPLOTIKOU SEKTN yla TNV avixveuon (A) adlayvwotou
cakxoapwdn StaBntn (B) SuoyAukatpiog

B.
100-
100- . 7 :
# rd
o .- X
- o]
&) < 504
qbg 50 3
= o
8 == Zivohe Beiyuaroc (AUC-ROC: 0.824) o * Zyvoho deiypartog (AUC-ROC: 0.863)
w — HICs (AUC-ROC: 0.839) — HICs (AUC-ROC: 0.656)
HICs uTré pétpa Amémag (AUC-ROC: 0.794) — HICs umd uérpa ArdnTag (AUC-ROC: 0.631)
] LMICs (AUC-ROC: 0.882) 0 LMIGSHALIC-ROG: 0:7c0) .
L] 1
1
0 50 100 0 50 00

100% - EidikoTnTa %
100% - EiBikéTnTa %

AUC-ROC: Area under the ROC curve; HICs: High-income countries; LMICs: Low to middle-income countries

Jtov Nivaka 4.2.4. mapouctdlovtol ta Xapoktnelotikd tou FINDRISC (suaicBnoia-Se,
elbKOTNTO-SP, Oetikn Kal apvnTkn TpoyvwoTtikr afia, PPV, NPV) yia Ti¢ SLopopeTIKEG
KATWOALKEC TLUEG yLa TNV avixveuon tou adldyvwotou A2 kot tng duoyAukatpiag. Avadopikd
pe ta BEATIOTA KaTwdALa yLa TV avixveuon tou adldyvwaotou IA2, n Babuoloyia FINDRISC 214
BpéBnke va eival BEATLOoTN yLa To cUVoAo Tou Selypatog (Se=68,0%, Sp=81,7%) kat Tig LMICs
(Se=71,4%, Sp=87,8%), n BaBuoloyia FINDRISC >15 BpéBnke va eival BEAtiotn yia tig HICs kat n
BaBuoloyia FINDRISC 212 BpéBnke va eivalr BéAtiotn ywa tig HICs umo pétpa ALTOTNTOAC
(5e=83,3%, Sp=61,1%). Avadopikd pe Ta PEATIOTA KOTWAlX yla TNV avixveuon Tng
SduoyAukatpiag, n BaBuoloyia FINDRISC 212 Bpébnke va elval BEATIOTN yla To cUVOAO TOU
Selypatoc (Se=58,3%, Sp=65,7%), kaBwc kat yia TG HICs (Se=54,5%; Sp=64,8%) kal ti¢ HICs uno
HETpa Atotntag (Se=59,7%; Sp=62,0%), evw n BabuoAoyia FINDRISC 211 Bpebnke va eivatl
BéATiotn yia tig LMICs (Se=72,7%; Sp=70,2%).
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Nivakag 4.2.4. Evaiobnola, £81kOTNTA KoL TPOYVWOTIKEG aflec yia Stadopeg KATwhALKEC TIHEG Tou FINDRISC yia tnv aviyveuon adldyvwotou
cakxopwdn StaBntn kat SuoyAukatluiog.

Suvohus Seiypa HICs HICs umo pétpa Attotntog LMICs
(v=2.116) (BEAylo- DwAavdia) (EAAada- lomavia) (BouAyapia- Ouyyapia)
(v=610) (v=1,074) (v=432)
Katw-
OAKR  Se(%) Sp(%) PPV(%) NPV (%) Se(%) Sp(%) PPV(%) NPV (%) Se(%) Sp(%) PPV(%) NPV (%) Se(%) Sp(%) PPV(%) NPV (%)
i

Adlayvwotog 2A2
11 92,0 54,6 2,36 99,8 83,3 52,5 1,71 99,7 91,7 49,9 2,03 99,8 100 69,2 5,07 100,0
12 84,0 64,7 2,76 99,7 83,3 63,6 2,22 99,7 83,3 61,1 2,36 99,7 85,7 75,1 5,36 99,7
13 72,0 75,0 3,33 99,6 83,3 74,5 3,15 99,8 66,7 72,4 2,66 99,5 71,4 82,4 6,25 99,4
14 68,0 81,7 4,26 99,5 83,3 81,1 4,20 99,8 58,3 79,7 3,14 99,4 71,4 87,8 8,77 99,5
15 56,0 87,7 5,15 99,4 83,3 86,9 5,95 99,8 50,0 86,2 3,92 99,3 42,9 92,5 8,57 99,0
16 40,0 91,8 5,53 99,2 66,7 91,6 7,27 99,6 33,3 90,9 3,96 99,2 28,6 94,6 8,00 98,0

Avoyhukatuia
11 66,0 55,5 9,76 95,7 65,5 53,9 12,3 94,0 64,2 50,3 7,92 95,5 72,7 70,2 11,6 98,0
12 58,3 65,7 11,1 95,6 54,5 64,8 13,3 93,5 59,7 62,0 9,46 95,9 63,6 76,1 12,5 97,5
13 47,9 76,1 12,8 95,2 43,6 75,7 15,1 93,1 47,8 73,3 10,6 95,5 59,1 83,7 16,3 97,4
14 39,6 82,7 14,3 94,9 40,0 82,5 18,5 93,3 37,3 80,3 11,2 95,1 45,5 88,5 17,5 96,8
15 29,9 88,4 15,8 94,5 32,7 88,1 21,4 92,3 26,9 86,6 11,8 94,7 31,8 93,2 20,0 96,2
16 25,0 92,6 19,9 94,4 273 92,8 27,3 92,8 22,4 91,5 14,9 94,7 273 954 24,0 96,1

Ta §edopéva mapoucLalovral wg mocootd (%)

OL TIHEG e €vTovn ypadr) avTloTtolXoUV oTIC BEATIOTEC KATWHALKEG TUUEG

FINDRISC: Finnish Diabetes Risk Score; HICs: High-income countries; LMICs: Low to middle-income countries; Se: EuawoBnota; Sp: Eldikotnta; PPV: Otk mpoyvwotikni agia;
NPV: Apvntiki mpoyvwoTikn afia; 2A2: cakxapwdng dtafrtng tumou 2
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Ytov Mivaka 4.2.5. napouaotalovtol o anoteAEopata TnG MOANATIAN G AOYLOTIKAG TTOALVEpOUNONG
TWV ouVLOTWOWV Tou FINDRISC pe tov adldyvwoto 2A2 kot tn SucyAukatpia, Hetd and dtopbwaon
yla to ¢uAo, to eminedo ekmaidbeuong KoL TNV KATnyoplo Twv Xwpwv. ZUudwva HE autd, ol
HETABANTEC TTOU CUOXETIOTNKAV OTATIOTIKA CNUAVTLKA HE Tov adldyvwoto XA2 Atav o Seiktng
Halag owpartog 230kg/m? (A= 2,82; 95% AE: 1,04-7,66), n Xprion avtlimePTAoIKAC aywyAg (EA=
2,63; 95% AE: 1,03—6,69) kal to LoToptko uPnAwv enumedwyv yAukolng oto aipa (ZA= 6,23; 95%
AE: 2,57-15,1). InUAVTIKEG OUOXETIOELC BpEBnkav emiong petafl tng duoyAukatpiog Kot tTng
nAtkiag> 45 étn (EA = 1,68, 95% AE: 1,14-2, 47), tou Seiktn palag owpatog 230kg/m? (A= 1,80;
95% AE: 1,18-2,74) kot Tou Lotoptkol vPnAwv erumédwv yAukolng oto aipa (A= 3,89; 95% AE:
2,60-5,83). TéAog, n avgnon kata pia povada oto FINDRISC cuoyetiotnke pe 35,6% au§nuévn
mbavotnta mapouciag adidyvwotou IA2 (95% AE: 22,0%-50,8%) kat 18,3% auénuévn
mBavotnta mapouoiag SuoyAukaluiag (95% AE: 12,8%—-24,1%), peta amo Sio6pbwon yla to
®UAo, 10 eninedo ekmaibevong kal TNV Katnyopia Twv Xxwpwv (ta amoteAéopata autd dev

napouaotalovtal oTov Mivaka).



Nivakag 4.2.5. JUOXETIOELC LETAEY TwV cUVIOTWOWV Tou FINDRISC kat adldyvwoTtou caKkxapwon

StafBntn kat SuoyAukatlpiag ylo To cuvoAo tou Seiypatog (v=2.116).

AdLayvwotog ZA2 AvoyAukatpia
2N (95% AE) 2N (95% AE)

HAtkio

<45 €t 1,00 1,00

> 45 ¢ 2,31 (0,97-5,48) 1,68  (1,14-2,47)
Agiktne uafag owuatog

<30kg/m? 1,00 1,00

>30kg/m? 2,82 (1,04-7,66) 1,80 (1,18-2,74)
MepLpépeta uéong

[:<88cm, A:<102cm 1,00 1,00

r:>88cm, A:2102cm 1,48 (0,51-4,30) 1,35  (0,88-2,08)
Jwuatikn dpaotnpiotnta (30min/nuépa)

Nat 1,00 1,00

(0)'(1 0,65 (0,26-1,61) 0,91 (6,63-1,34)
Katavadwon epoUtwv Kat Aayovikwyv

KaBe pépa 1,00 1,00

‘OxL kGBe pépa 1,31 (0,54-3,17) 1,10 (0,75-1,62)
AvTLUmteptaoikn aywyn

OxL 1,00 1,00

Nat 2,63 (1,03-6,69) 0,970 (0,58-1,62)
lotoptko uYnAwv emumédwv yAukolng oto aiua

OxL 1,00 1,00

Na 6,23 (2,57-15,1) 3,89  (2,60-5,83)
MEAo¢ tn¢ otkoyevelag ue oakyapwdn S5taBntn

OxL 1,00 1,00

MNamrovg/ yuaywd, Beiog/ Beia i mpwtog 1,13 (0,33-3,93) 0,99 (0,61-1,60)

€adeldog

Fovéag, adeAdoc, adeddn i 61kd oag st 2,78 (1,00-7,74) 1,35 (0,88-2,06)

MoA\artAn Aoylotikr taAvdpopnon pe 51opBwon yla to GUAO, To MineSOo EKMALSEUONC KAL TIG KATNYOPLES XWPWV

I: yuvaikeg; A: avdpeg; ZA2: cakxapwdng Slapntng Tumou 2; IA: IXeTikdg Adyog; AE: Aldotnua Epmiotoolvng
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4.3.

Avamtuén kat €Aeyyxog NG SlayvwoTikig akpifelag evag deiktn a§loAoynong tng
TOavOTNTOG TIAPOUCING LVOOUALVOOVTIOTAOTG OE EVIIALKEG TIPWLHNG HEONG NALKIOG
otnVv Evpwmnn (3° dnpooctevpévo dpbpo)
JKOTOC TNG Mapoucac LEAETNG ATAV N AVATITUEN KoL 0 EAeyXOG TNC SLAyVWOTIKNG akpipeLag
EVOGC OUTOCUMTIANPOUUEVOU gpyaleiou afloAdynong tng mbavotntag mapouciog
tvoouAvoavtiotaong (omwg afloloynbnke pe tov HOMA-IR) oe eviAlKeG HE TN XPNon
KOWVWVLKO-npoypadIlkwy, avOpwITOUETPIKWY, SLOTPODIKWY MAPAYOVIWY KOl TIOPAYOVIWV

Tou Tpomou {wng.

To deilypa TnG mapoloag avaAuong ATav oL Yoveig mou cuppeteiyav oto deutepo otadlo
TIPOCUMMTWHOTIKOU eAEyxoU TG HEAETNG (2™ stage screening). Kputrpla amokAElopol amnd
Vv mopovca avdluon Atav ta €€n¢: mponyouuevn Sidyvwon IA, un TRPNon Tou
TIPWTOKOAAOU yLa TNV vnotela mpv tnv atpoAndio, AnPn avtlimePTAoIKAG aywyng Kot pn
mAnpn &edopéva yla TG uTo e€€taon PeTaBAnTEG. ETol amd to ocUvolo twv 3.153 yoveéwv
anokAeiotnkav 1.572 dtopa omd TNV mapouca avaAucon, HE TO CUVOALKO Seslypa va
anoteAeital and 1.581 datopa (BoulAyapia, v= 367; Owlavdia, v= 218; BéAylo, v= 214,
EANGSa, v= 476; kal lomavia, v= 306). KabBwg otnv Ouyyapia dev mpaypatonowdnkav
avaAUOELG yLa Tov TPoaSLloplopd TNG LVGOUALvNG, Ta SeSopéva mou cuMEXBnKav anod autn
™ xwpa 6& xpnolpomolnonkav yla tTn avamtuén Kot Tov EAEyX0 TN SLayvwoTIkNG akpifelog
tou beiktn. OAeg oL petaPfAnTéG mou ouunepAndOnkav otov deiktn NTav auto-6nAOUUEVES

(cupmepAapBavoEVWY KoL TWV AVOPWITOUETPLKWY LETPHOEWV).

Jtov Mivaka 4.3.1. mopouotalovtal Ta meplypadlkd XApaKTNPLOTIKA ToU Selypatog tTng
mapouoag HeEAETNG. H katavoun tou ¢puAou Atav 33,8% avdpeg Kat 66,2% yuvaikes. Kavéva
anmd TA XAPAKTNPLOTIKA oUTA Oev SLEDEPE OTATIOTIKA ONUOVTLKA HUETOEU TwV OHAdwY

avamtuéng Kat eAéyxou tneg SLayvwoTikng akpifelac tou deiktn.
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Nivakag 4.3.1. Meplypadlkd XapOoKTNPLOTIKA TOU SElyOTOC TNG LEAETNC.

Opada avamtuéng  Opasdag eAéyxou tng P-value*

Tou 8eiktn SLayVWOTLKAG
(v=1.076) akpipelag tov deiktn
Méoog = T.A (v=505)
Méoog + T.A
HAwla (€tn) 40,7 +5,29 40,6 + 5,15 0,666
Agixtng pdog cwpatocg (kg/m?)
AvSpec 29,7 +3,97 29,2 +4,39 0,172
luvaikeg 27,3+5,69 27,3 +5,67 0,985
MNepidépela péong (cm)
Avbpec 102,7 £9,93 101,0+ 11,64 0,068
luvaikeg 88,7+13,31 89,1+12,95 0,619
HOMA-IR 2,0+£2,40 1,9+1,39 0,340
JuotoAwn AN (mmHg) 116,8 £+ 16,20 116,4 + 15,47 0,673
AlaoTtoAwkr) AN (mmHg) 77,7 +11,39 77,0+ 10,37 0,242

*Ta P-values &gixvouv to eninedo onuavtikotnTag Twy dtadopwyv PeTafl Twv SU0 opuadwv

AMZ: Aeiktng palag cwpotog; HOMA-IR: Homeostatic Model Assessment of Insulin Resistance Index; AM:

AptnpLlokn Ttieon; T.A: TUTILKA OITOKALGON

e emimedo LOVOMOPAYOVIIKWY OVOAUCEWV, OL TAPAYOVIEG ToU Ppébnke va
OUOXETL{OVTAL OTATIOTIKA onuavtikd pe tov HOMA-IR (P<0,05) Atav: n katavailwon
npwivou (popég/ eBdouada), n katavaAwon (aplOuog pepidwv/ nuépa i eBdopdada)
YOAQKTOKOULKWV TIpolovTwy pe {axopn Kal xwpic {daxapn, oakyxapolXwv podnuatwy,
PapLol, KOKKIVOU Kp€atog, ¢ppolTwV Kal Aayxavikwyv, o AMZ, to ¢pUAo, n nepldépela
péong, To meprdtnua Stapketag touldytotov 30 Asmttwy (Ppopég/ eBdoudda), n uPnAng
évtaong owpatiky Spaoctnplotnta Stdpkelag touldxlotov 10 Aemtwv  (popég/
eBbouada) kat o xpdvog evacxoAnong pe dSpaotnpldtnteg 006vng Katd Tov eAeUBepo
Xpovo (wpeg/ nuépa). OL petaBAntég mou PBpéBnke va ocuoxetilovtal OTATLOTIKA
ONUAVTLKA ME Ta EKATOOTNUOPLA ToU HOMA-IR Kal TTApEUELVAV OTO TEALKO LOVTEAO TNG
TLOAAQTANG YPOUMLKAG TTaAVEpounong Atav: to puAo, o AMZ, n mepldEpeLa LeEong, n
Katavalwon TPwwoU, n KATOVOAWGN OCOKXapoUXwVv podnudtwy, o XpOvog
tNAebéaong, TO TEPMATNMA KOL N €VIOVN OWMOTIKA Spaoctnpldotnta, Omnmwg
napouotalovtatl otov Mivaka 4.3.2. Itov Tivaka autd mapouctaletal eniong Kol n
BaBuoloyia tng kABs cuvictwoag tou deiktn, n HEYLOTN ouvoAlkr BabuoAoyia tou

omolou Looutal pe 40.



Nivakag 4.3.2. Juviotwoeg kat BabpoAoyia tou Eupwrnaikol Sgiktn LvoouAlvoavtiotaonc.

ZUVLOTWOEG TOU Seiktn B P-value* KatwdAikeg TLpéS BaOpoloyia
Agiktn¢ palog cwuatog 0,001
- <25 kg/m? 0
0,340 25-30 kg/m? 9
0,680 >30 kg/m? 19
MepLpépela uéong 0,003
(yta yuvaikeg kot avépeg - <80 cm 1 <94 cm
avtiotowa) 0,118 80-88 cm 1 94—-102 cm 3
0,236 >88 cmn >102 cm
®ulo 0,023
- Fuvaikeg
0,066 Avdpeg 2
Katavadwon npwivou 0,001
- >5 popég/epdopada 0
0,095 <5 ¢popég/eBdopada 3
Katavadwaon ocakyapouywv 0,018
POPNUATWY - <1 popég/eBdopada
(1 pepida =250 ml) 0,063 >1 popd/sBSopdada 2
Xpovog evaoyoAnong ue 0,001
dpaotnpLotntec odovng
- <2 wpec/nuépa 0
0,113 >2 wpec/nuépa 3
Mepriatnua 0,033
(3 pnépeg/ eBdopada yia - Noit
TouAdyxLotov 30 AsTTa) 0,057 Oyxt 2
Evrovn owuatikn Spaoctnplotnta 0,002
(3 uépeg/ eBdopada yia - Nat 0
TouAdyLotov 10 Aemta) 0,084 OxL 2
Méyiotn cuvoAwkn Babpoloyia 40

*Ta P-values 8gixvouv To eMineSo GNUAVTIKOTNTOC TWY CUCXETIOEWVY OTO HOVTEAO TNG TIOAATTANG YPAUULIKAC
TaAvdpounaong
B: otaBulopévog ouvteleotric maAvépounong; HOMA-IR: Homeostatic Model Assessment of Insulin Resistance

Avadopika pe tn Stayvwotikn akpifeta tou deiktn, n ROC avaluon otnv opada eAéyxou £6eLEe
OTLTO epBadOv KATW amo tnv KapmuAn ROC ntav 0,768 (95% AE: 0,721-0,815) yia tnv avixveuon
TWV aTOHWV Tou Bpiokovtav mavw amod to 75° ekatootnuoplo tou HOMA-IR. H avtiotown
BéATiotn KatwdALKA T ATav 223 yla to BEATIoTo cuvduaoud svalcbnoiag Kol el6KOTNTAG
(72,0% kot 69,1% avtiotoxa) (ZxAua 4.3.1A kat Nivakag 4.3.3). Avtiotoiwg, yla TNV avixveuon
TWV ATOMWV Tou Bpilokovtav mavw ano 1o 95° ekatootnuoplo tou HOMA-IR, To epBadov katw

arnod tnv KopmuAn ROC ntav 0,828 (95% AE: 0,766—0,890) pe BEATiotn kKatwdALKn T 231 yia to
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€\tloto cuvduaopo evaloOnoiag kat eldikotntag (69,6,0% kot 77,8% avtiotolya) (Exqua 4.3.
BEN 6 5 Onot e (69,6,0% 77,8% avtl ) (ZxAna 4.3.1B

ko Mivakag 4.3.3).

IxAna 4.3.1. KapmUAeg AELTOUPYLKOU XOPOKTNELOTIKOU SEKTN YLA TNV AVIXVEUON TWV ATOUWY
Tou Bpilokovtav mavw amo to (A) 75° ekatootnuopto tou HOMA-IR kat (B) 95° ekatootnuoplo
tou HOMA-IR.

1,0 10 —
A B —
- ./ ‘
057 e 0.5
o o .06
© S r
= o
e &
5 04 .-"/ T 04
=] -]
L L
0,27 0,2
AUC: 0,768 (95%Cl: 0,721-0,815) [ AUC: 0,828 (95%Cl: 0,766-0,890)
O'Uo.u 02 o 06 0.8 1,0 D'Go,é. o 04 0e o8 10
1- EIdIKOTNTA 1- EidikémTa

AUC: Area under the ROC Curve; 95% Cl: 95% Confidence interval; HOMA-IR: Homeostatic Model Assessment of Insulin
Resistance Index

Nivakag 4.3.3. EvaioOnoia, £l81KOTNTA KOl TPOYVWOTLKEG afieg yla TIC PEATIOTEC
KATWOALKEC TLUEC TOU Eupwraikol SelkTn LVGOUALVOQVTIOTAONC YLaL TV QVIXVEUON TNG
LvoouALvoavtiotaong otnv opada eAéyxou TNG SLAyVWOTIKAG oKpipelag tou Seiktn

(v=505).
BéAtiotn Se% Sp% PPV % NPV %
KotwdAki
Tn
Avixveuon atopwv mavw amno to 75° 23 72,0 69,1 45,5 87,5
gKkatootnuoplo tou HOMA-IR
Avixveuon atopwv mavw amno to 95° 31 69,6 77,8 13,0 98,2

gKkatootnuoplo tou HOMA-IR
Se: EuawoBnoia; Sp: EdotnTa; PPV: O€tikn mpoyvwoTtikn afia; NPV: Apvntikn mpoyvwotikn aia; HOMA-IR:
Homeostatic Model Assessment of Insulin Resistance
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4.4. AvamTuén Kot EAEYXOG TNG TIPOYVWOTIKNG aKpifelag evdag Seiktn a§loAoynong tng
Ti@avotntag epdaviong tayvoopkiog og tatdid oxoAkrig nAkiog otnv Evpwrnn (4°
apBpo umd kpion)

H gpeuvntikn pag opdda oto mapeABov avenTtule kat eEETaoE TNV TPOYVWOTLKN akpiBeLa Tou
beiktn CORE (“Childhood Obesity Risk Evaluation”) yia tv afloAdynon tng rubavotntag
eudaviong moayvoapkiog otnv radikn kat edpnPikn nAkia otov eAAnVIKG MAnBuoud (275,
284), cuvdualovtag OPLOUEVOUC TIEPLYEVVNTIKOUC TIOPAYOVTEG KOl KOLVWVLKO-OnpoypodLka
XOPOKTNPLOTIKA TNG OLKOYEVELACG, TA OToia UMOopPoUV va CUAAEYOVTIOL GUOTNUOTLKA oo
enayyeApatieg vyelag. AapBavovtag unoyn tn duvatotnta avénong tng MPOYVWOTIKAG
okpiBelag tou epyadeiou auTtoU He TN oupmepAnPn AAMwv n/kal  emumpocBeTwy
METABANTWVY KOL TNV TIPOOTITIKA TNG AVATTUENG VoG epyaleiou mou Ba pmnopei edpappootel
o€ MOAAEC XWPEC otnv Eupwrn, o otdXo¢ TNG Mapouoag UEAETNG NTAV N avamtuén Kal o
€\EYXOC TN MPOYVWOTLKAG akpifelag evog Eupwmnaikou Seiktn CORE yLa Tov evtomiopd twv
natdltwv vPnAol Kivduvou yla maxuoapkia katd tn Bpedikr nAwkia, XpNoLLOTOLWVTAC
dedopéva ano éva peydho deilypa maldLwv oxoAknG NALKLOG KOL TwV OLKOYEVELWY TOUG OTNV

Evpwnn.

Itnv mapovoa avaiuon oupnepleAndOnoav Sedopéva amd meEvie EUPWMAIKEG YXWPECS
(BéAylo, BouAyopia, Ouyyapia, EA\ada, lomavia) kat adopoloav TO OUVOAO TwWv
OLKOYEVELWV TIOU CUMUETElXavV otn UeAETn. OL XwpPeS Katnyoplomolbnkav pe Baon tov
avahePOUEVO EMUTOAAOUO TNG TASIKNAG TOXUOAPKIOG otV NnAlkia Twv 6-9 €Twv 0TNn
BiBAtoypadia (4, 53) we xwpeg pe xapnAa (BéAylo), eviiapeoa (Boulyapia kat Ouyyapia)
vPnAa (EAAGSa kal lomavia) mooootd MALSLKAG TaxuoapKkiag, TOoU aviloTolouv o€
emuoAaopd <10%, 10-15% kat >15%, avtiotowxa. Ta maudid mou eixav mAnpn dedopéva yla
OAeg TIc petaPAnteg (v= 2.775) ocupneplAndObnkav otnv mapovca avaiuon. To Seiyua
Xwplotnke Tuyaia kat to SUo tpita auvtoL (v= 1.852) xpnolpomnoldnkav yla tTnv avamtuén
Tou Eupwmnaikol Seiktn CORE kal to umoAouto €va tpito (v= 923) yla tov €AeyX0 TNG

TIPOYVWOTLKNG TOU akpifeLag.

Jtov Nivaka 4.4.1 napouctalovtol Ta TEPLYPUPLKA XAPOKTNPLOTIKA TOou Oelypatog TG
MEAETNG YL TNV opada avamtuéng Kal eAEyXou TNG TPOYVWOTIKNAG akpifelag tou Seiktn.
MapatnpnOnkav mMoapopoLa XOPOKTNELOTIKA Kol ot SU0 opadeg, KaBwG €KTOC amo Tnv
OPLOKA OTATLOTLKA ONUavVTIKA Stadopd ota moocootd Stafntn tng untépag (P=0,046), kapia

Oamo TIC UTIOAOLTIEG UETAPANTEC ToU peAeTnOnkav &g Slédepav ONUAVTIKA HETAEL TwV
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opadwv (P> 0,05). Na to cuvoAo twv matdlwyv tou Selypoatog, nAkiag 6-9 stwv (50,6%

Kopitola), o emumoAaopog untépBapou Kal maxuoapkiog ntav 17,3% kal 5,8%, avtiotolya.

NMivakag 4.4.1. Neplypadikd XOpOKTNPLOTIKA TOU SELyUATOG TNG LEAETNG.

Opada avantuéng Opada eAéyxov  P-value*
Tou 8eiktn TNG TPOYVWOTLKAG
akpipelag tou
beiktn
(v=1.852) (v=923)
HAwkia oSy, péon Tiun (TUmikn amokAon) 7,97 (0,93) 7,94 (0,88) 0,602**
Katnyopiegc AMS taidiwv, v (%)
AoPapég 117 (6,3) 58 (6,3) 0,856
Quaolohoyiko 1309 (70,7) 651 (70,5)
YnépBapo 324 (17,5) 156 (16,9)
Mayuoapkia 102 (5,5) 58 (6,3)
@uAo, v (%)
AyépLa 914 (49,4) 457 (49,5) 0,937
Kopitolwa 938 (50,6) 466 (50,5)
Mepoyn karotkiag, v (%)
XWPEG UE XoUNAA TTOCOOTA TIALSIKIC TIOXUCAPKIAG 315(17,0) 174 (18,9) 0,431
XWPEG e eVOLAPETO TIOCOOTA TLALOLKNG 591 (31,9) 280 (30,3)
TIAXUOOPKLOG
Xwpec pe uPNAd MooooTd MALSIKA G TAXUoapKiag 946 (51,1) 469 (50,8)
Exrtaibevon tne untépag, v (%)
<14 €t 701 (37,9) 337 (36,5) 0,492
>14 €t 1151 (62,1) 586 (63,5)
HAwkia untépac otn yevvnaon tou nodiou, v (%)
<25 £€1n 172 (9,3) 89 (9,6) 0,509
25-30 1 616 (33,3) 325 (35,2)
>30 ¢t 1064 (57,5) 509 (55,1)
Katnyopiec AMZ untépac mptv tnv eykuuoouvn, v (%)
AunoBapég 162 (8,7) 88(9,5) 0,698
Quaololoyko 1371 (74,0) 670 (72,6)
YriépBapo 255 (13,8) 137 (14,8)
Mayuoapkia 64 (3,5) 28 (3,0)
Auvénon tou ocwuatikoU Bapoug Tn¢ UNTEPAC KATA T
SlapkeLa TNG eykupoouvng, v (%)
Katw amod Tig cuotaoelg tou IOM 589 (31,8) 319 (34,6)
JUudwva e TIC CUOTACELG Tou IOM 646 (34,9) 338 (36,6) 0,053
Mavw amno 1§ cuotaocelg tou IOM 617 (33,3) 266 (28,8)
Kanvioua the¢ untépacg otnv eykupoouvn, v (%)
OxL 1646 (88,9) 820 (88,8) 0,977
Naui (og omoladnmote Tpipnvo) 206 (11,1) 103 (11,2)
Jakyopwdnec dtaBntnc tne untepac, v (%)
oxt 1740 (94,0) 884 (95,8) 0,046
Nat (mpo untapxwv 1 StaBrtng Kunong) 112 (6,0) 39 (4,2)
Bdpog yévvnong we nmpoc tnv nAwkia kunong, v (%)
MKpOOWO 115 (6,2) 53(5,7) 0,657
QDuolohoyiko 1373 (74,1) 699 (75,5)
Meyaldéowpo 364 (19,7) 171 (18,5)

Avantuén tou BpEpouc Kata TouG mPWTou¢ ££EL UNVEG,
v (%)
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Apyn 422 (22,8) 183 (19,8) 0,183

Ytadiakn/ ductohoyikn 551 (29,8) 293 (31,7)
Toyela 879 (47,5) 447 (48,4)
OnAaocuocg katd touc mpwTtouc €L UNVeg, v (%)
ATIOKAELOTIKOG 517 (27,9) 255 (27,6) 0,873
Mn-amOKAELOTIKOG 1335 (72,1) 668 (72,4)
HAkia eloaywync otepewyv to0Qwv, vV (%)
<4 UAVEC 155 (8,4) 70 (7,6) 0,364
4-6 UAVEG 1202 (64,9) 624 (67,6)
>6 UAVEC 495 (26,7) 229 (24,8)

* Ta P-values &gixvouv to eminedo onUavTkOTNTo Twy dladopwy PETAED TwV OPASWV
** To P-value mpoéxuPe and éleyxo Mann-Whitney
AMZ: Aeiktng palag cwpatog; IOM: Institute of Medicine

2tov Mivaka 4.4.2. napouaotdlovtal ot adpoi ZA kat ta 95% AE 6w npoékuav armd ta LovtéAa
AOYLOTIKAG TAALVEPOUNGCNG TIOU €€ETAOAV TN CUOYXETLON METOEU KOWVWVLKO-Onpoypadikwy Kot
TIEPLYEVVNTIKWY UETAPANTWY Kal umépBoapou (oupmepllappavopévng maxuoapKkiag) Kot
naxvoopkiag otnv matdikn nAkia. Ze oxéon pe Ta madld oto BEAylo, ta maldid mouv Siépevav
otnv AvatoAikn (BouAyapla kat Ouyyapia) kat Notia Eupwrnin (EAAada kat lomavia) Atav mo
mBavo va eivatr umépPBapa (XA: 3,20, 95%AE: 2,05-4,99 kot IA: 4,39, 95%AE: 2,87-6,72,
avtiotoya) N moyvoopka (IA: 3,14, 95%AE: 1,31-7,57 kot IA: 3,62, 95%AE: 1,55-8,43,
avtiotolya). H ekmaideuon tng pntépag OLApPKELOG ULIKPOTEPNG amd 14 £Tn OUOXETIOTNKE
ONUAVTIKA pe auvénuévn mbavotnta mapouoiog umépBapou (IA: 1.44, 95%AE: 1.16-1.80)
naxvoapkiag (ZA: 2.27, 95%AE: 1.52-3.40). EmutAéov, ta mawdia Atav mo mbavo va eival
unépBapa | maxVooPKa av oL PUNTEPEG Toug NTav unépPapeg (ZA: 1,89, 95%AE: 1,41-2,53; IA:
2,66, 95%AE: 1,64-4,33) | maxVvoopkeg (ZA: 3,13, 95%AE: 1,88-5,21; IA: 7,83, 95%AE: 4,19-14,6)
TPLV TNV EYKUHOOUVN, av gixav avénon cwpatikol BAPOUG KATA TNV EYKUMOCUVN TIAVW OTO TIG
ouoTtaoelg Tou IOM (ZA: 2,09, 95%AE: 1,61-2,73; ZA: 2,59, 95%AE: 1,58-4,23), i av kanvilav otnv
geykupoouvn (ZA: 2,17, 95%AE: 1,59-2,94; 2A: 2,81, 95%AE: 1,75-4,53), o oxéon Ue Ta matdld twv
OTIOLWV Ol UNTEPEC elxav GUCLOAOYLKO BAPOG MPLV TNV EYKUMOCUVN, ab€naav To BAPog Toug Kot
TNV €yKUPOOUVN oUPGWVA HE TIG oUOTACELG Tou IOM kat dev kamvilov otV €yYKUPOoUVN,
avtiotolya. H mapouacia StaBntn tng untépag (mpo undpxwv ZA tomou 1 A4 2 ; dtafrtng kunong)
OUOYXETLOTNKE PE 79% augnuévn mBavotnta umépPBapou otnv andikn nAwia (95%AE 1,19-2,69),
evw &ev mapatnpnOnKe GNUOVTLKA CUCXETLON HE TNV maxvoapkia. Auénuévn mbavotnta ylo
umépPapo n maxvoapkia BpeBnke emiong yila ta madid mou yevvnnkav peyaldowpa (2A: 1,32,
95%AE: 1,01-1,71; ZA: 1,82, 95%AE: 1,17-2,82), napouciacav taxeia avamntuén (ZA: 1,77, 95%AE:
1,36-2,30; 2A: 2,63, 95%AE: 1,50-4,59) ) 6 BAacav AMOKAELOTIKA KATA TOUG MPWTOUG EEL UVEG
™m¢ wng (ZA: 1,30, 95%AE: 1,02-1,67; IA: 2,00, 95%AE: 1,18-3,40) oc oOX€0On L€ QUTA TIOU
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vewnonkav pe ¢puololoylkd PBapog ywa tnv nAwkia kunong, sixov otadiakn/ ¢puololoyikn

avantuén n BnAacav amokAeloTIKA. TEAOG, mapatnpnONKOV OCUVETEIC KOL UN OTOTLOTLKA

ONUOVTIKEG OUOXETIOELG avadoplkd He To UAO Twv madlwy, TNV NAkia TNG UNTEPAC OTNn

Yévvnon tou matdlol Kot TNV NALKia eloaywyng otepewv tpodwv otn dtatpodn tou Bpédoug.

Nivakag 4.4.2. Aoylotiki MOAWVSpOUNnon yla T SlEpelvnon TNG OUCXETIONG METOEU KOLVWVLKO-
SnuoypadLKWV KAl TIEPLYEVVNTIKWYV TTAPAYOVIWV Kal uttépBapou/ maxuoapkiog og madld 6-9 eTwv otnv

opada avanrtuéng touv deiktn (v=1.852).

Napdyovteg KivdUvou 2A (95% AE)
YnépBapo/ Naxvoapkia
noxvoopkia
Meploxn katoikiog*
XWPEG PE XOUNAG TTOCOOTA TIALSLIKI G TIOXUCLPKLAG 1,00 1,00

XWPEG e eVOLAPETO TTOCOOTA TLALSLKA G TTAXUOAPKLOG

Xwpec pe uPnAd Mooootd mMaLSIKN G TTaXUCAPKLOG
@®ulo
Ayopl
Kopitol
HAwia untépac otn yevvnon tou natdiou
25-30 €1n
<25 £tn
>30 £€1n
Exnaibevon tne untépag
>14 €tn
<14 €1
Katnyopisgc AMZ untépac mptv tnv eykupocuvn
QuaoloAoyiko
AutoBapég
YnépBapo
Mayuoapkia
Auvénon tou ocwuatikoU Bapoug tnNe UNTEPAG KATA TN
SLOPKELD TNG EYKUUOOUVNG
JUpdwva HE TG oUOTAOELG Tou I0OM
Katw anod tig cuotaoelg tou IOM
Mavw T cUOTACELC Tou IOM
Kamvioua tne untepag otnv eyKupoouvn
Oyt
Nat (o omoladnmote Tpipnvo)
Zakyoapwdng dtaBntnc tng untépac
OxL
Naut (mpo unmapywv 1 StafrAtng kKnong)
Bapog yévvnong we¢ mpoc¢ thv nAIkio Kunonc
Duololoyiko
Mikpbowpo
MeyaAdowuo
Avarmntuén tou BpEpoug Kata ToUG MPWToUC £EL UNVEG
Jtadlakn/ duclohoyikn
Apyn
Tayxeia
OnAaouog katd Touc MPWToUC EEL UNVEC

3,20 (2,05-4,99)
4,39 (2,87-6,72)

1,00
1,24 (0,99-1,53)

1,00
1,32 (0,89-1,96)
1,21 (0,95-1,54)

1,00
1,44 (1,16-1,80)

1,00
0,69 (0,44-1,08)
1,89 (1,41-2,53)
3,13 (1,88-5,21)

1,00
1,21 (0,91-1,60)
2,09 (1,61-2,73)

1,00
2,17 (1,59-2,94)

1,00
1,79 (1,19-2,69)

1,00
0,69 (0,41-1,14)
1,32 (1,01-1,71)

1,00
1,02 (0,74-1,42)
1,77 (1,36-2,30)

3,14 (1,31-7,57)
3,62 (1,55-8,43)

1,00
0,97 (0,65-1,45)

1,00
0,79 (0,36-1,72)
0,93 (0,61-1,43)

1,00
2,27 (1,52-3,40)

1,00
0,59 (0,21-1,66)
2,66 (1,64-4,33)
7,83 (4,19-14,6)

1,00
1,01 (0,56-1,81)
2,59 (1,58-4,23)

1,00
2,81 (1,75-4,53)

1,00
1,35 (0,64-2,85)

1,00
0,70 (0,25-1,96)
1,82 (1,17-2,82)

1,00

1,84 (0,95-3,55)
2,63 (1,50-4,59)
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ATIOKAELOTIKOG 1,00 1,00

Mn-amokAELOTIKOG 1,30 (1,02-1,67) 2,00 (1,18-3,40)
HAkia eloaywync oTEpEwWV TPOQ WV

4-6 UAVEG 1,00 1,00

<4 unveg 0,83 (0,55-1,27) 0,57 (0,22-1,42)

>6 UAVEC 1,20 (0,94-1,53) 1,09 (0,70-1,70)

* AUt n Katnyoplomoinon avadépetal o XWPeG HE XapnAd (6nA. BEAyio), evéiapeoa (dnA. BouAyapia kat
Ouyyapia) R udnAd (6nA. EAAGSa kat lomavia) Tocootd matdlkAg maxuoapKiag

Ta otolxela e €viovn ypadr) avTLoTOLXOUV O€ OTATLOTLKA ONOVTIKEG CUCXETIOELG

AMZ: Aeiktng palag owpartog; IOM: Institute of Medicine; 2A: Zxetikdg Adyog; AE: Aldotnua Eumiotoouvng

Ztov Mivaka 4.4.3 mapouoialovtat ol SlopBwpévol oxetikol Adyol, Onmwe nmpoékudav anod ta
HOVTEAQ TTOAAQTTANG AOYLOTIKNG TtaAlvdpopnong ota omoia cupmneplAndOnkav oL TapAyovTeg
KwvoUvou ToU PBpEOBnKAV OTATIOTIKA ONUAVIIKOL OTIGC HOVOTIOPAYOVTIKEC avaAuoelg. Ot
HETABANTEC OL OTIOLEG TMOPEPELVAV VO OXETI{OVTAL ONUAVTLKA LE TO UTIEPBOPO N TNV MaXUoAPKLa
otnv matdikn nAwkia Atav: n katowkia otnv AvatoAikn (ZA: 3,30, 95%AE: 2,07-5,29; IA: 3,10,
95%AE: 1,24-7,79) f tn Notwa Eupwrn (ZA: 4,38, 95%AE: 2,81-6,84; ZA: 3,45, 95%AE: 1,43-8,34),
n eknaidevon g UNTEPOC SLapKeLlag Ukpotepng amd 14 £tn (IA: 1,56, 95%AE: 1,01-2,39), TO
umnépPapo (ZA: 1,71, 95%AE: 1,24-2,35; IA: 2,20, 95%AE; 1,31-3,70) 1) n maxvoapkia TG LNTEPOG
TPV TNV gykupoouvn (ZA: 2,78, 95%AE: 1,60-4,84; IA: 6,33, 95%AE: 3,20-12,5), n auvénuévn
MpooAnyPn cwHATIKOU BApoug Katd tnv eykupoouvn (ZA: 1,98, 95%AE: 1,39-2,70; IA: 2,04,
95%AE: 1,22-3,43), TO KATIVIOUO TNEG UNTEPAC OTNV eyKupoouvn (ZA: 1,94, 95% AE: 1,39-2,70; IA:
2,64, 95% AE: 1,57-4,43), to peyaldowpo Bapog yévvnong (2A: 1,38, 95%AE: 1,04-1,84; IA: 1,79,
95%AE: 1,10-2,91), n taxeia avantuén otn Bpedikn nAkia (ZA: 1,74, 95%AE: 1,32-2,30; IA: 2,44,
95% AE: 1,36-4,40) KoL O N ATTOKAELOTIKOC ONAQOMOC KATA TOUC £EL TTPWTOUC MAVEC TNG LwNG (ZA:
1,47, 95%AE: 1,10-1.96, ZA: 2,00, 95%AE: 1,15-3,49).
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Nivakag 4.4.3. MNMoA\amAny Aoywotikny maAwvdpounon yia tn Slepelivnon TnNg OUCXETIONG UETOEL
KOLVWVLKO-8npoypadLkwV KoL TIEPLYEVVNTLKWY TTOPOYyOVTWV Kal uttépBapou/ moaxuoapkiag o motdid 6-
9 gTwv otnv opdda avamntuéng tou deiktn (v=1.852).

Napdyovteg Kivduvou 2A (95% AE)
YnépBapo/ Noyuoapkio
noxvoopkia
Meploxn katoikiog*
XWPEG YE YOUNAQ TTOCOOTA TALSIKAG TIOXUCOPKIaG 1,00 1,00

XWPEG Ye evELAUECO TTOCOOTA TIALSLKIG TIOXUCAPKIAG

Xwpec pe uPNAd TOCOOTA TMALSIKI G TTAXUCAPKLOG
Exnaibevon tne untépog
>14 €tn
<14 £t
Katnyopiec AMZ untépag mpLv tnv yKupoouvn
QDuolohoyiko
AutoBapég
YriépBapo
Mayvoapkia
Auvénon tou cwuatikoU Bapoug TNC UNTEPAG KATA TN
SLAPKELX TNG EYKUUOOUVNG
JUpdwva He TIG cuoTaoelg tou IOM
Kdatw amod Tig cuotdoelg tov IOM
Mavw TIg cuoTtacelg Tou IOM
Kanvioua tn¢ untépag otnv eyKUUoouvn
OxL
Nat (og omoladnmote Tpipnvo)
Jakyapwdnge StaBntnc the UNTEPACS
(0)'(8
Nat (mpo umapxwv r StaBRtng kunong)
Bapoc yévvnong wc mpog tnv nAtkioe kunonc
Duololoyko
Mikpbowpo
Meyahoéowpo
Avantuén tou Bpépoug Katd TouG TpwTouG EEL UNVEC
Ytadiakn/ ductlohoyikn
Apyry
Tayela
OnAaouog katd Toug MPWToUC EEL UNVEG
ATIOKAELOTIKOG
Mn-amoKAELOTIKOG

3,30 (2,07-5,29)
4,38 (2,81-6,84)

1,00
1,08 (0,85-1,36)

1,00

0,68 (0,43-1,07)
1,71 (1,24-2,35)
2,78 (1,60-4,84)

1,00
1,25 (0,93-1,69)
1,98 (1,39-2,70)

1,00
1,94 (1,39-2,70)

1,00
1,43 (0,92-2,25)

1,00
0,51 (0,30-0,87)
1,38 (1,04-1,84)

1,00
1,04 (0,74-1,47)
1,74 (1,32-2,30)

1,00
1,47 (1,10-1,96)

3,10 (1,24-7,79)
3,45 (1,43-8,34)

1,00
1,56 (1,01-2,39)

1,00
0,57 (0,20-1,63)
2,20 (1,31-3,70)
6,33 (3,20-12,5)

1,00
1,15 (0,62-2,12)
2,04 (1,22-3,43)

1,00
2,64 (1,57-4,43)

1,00
0,53 (0,18-1,54)
1,79 (1,10-2,91)

1,00
1,80 (0,91-3,55)
2,44 (1,36-4,40)

1,00
2,00 (1,15-3,49)

* AUt n Katnyoplomoinon avadpépetal o XWpPeG HE XaunAd (6nA. BéAywo), evdiapeoa (6nA. BouAyapia Kot

Ouyyapia) R uPnAd (6nA. EAAaSa kat lomavia) mTocootd MaLSLKA G axuoapkiag

Ta otolxela pe £vrovn ypadr] avtlotoLlYoUV O OTATIOTIKA ONUAVTLKEC CUCKETIOELG

AMZ: Asiktng palag cwpartog; IOM: Institute of Medicine; 3A: IxeTikog Adyog; AE: Aldotnua Epmiotoolvng

Ztov Mivaka 4.4.4. mopouoialetal n Baduoloyia yla tn kabepia cuviotwoa tou Eupwraikov

Seiktn CORE Baoel Twv ouvteAeotwv B TG MOANAMANG AOYLOTIKAG TOALVEPOUNONG LETALY TWV

OTATLOTIKA ONMOVTIKWY TOPAYOVIWV KvOUVOoU Kol TnG TaldlkAg maxuoapkiag otnv opada

oxeblaopol tou Oeiktn. Ivpdwva pe TIC BabBuoloyie¢ Twv ouvioTwowv Tou Oeiktn, ol

104



LOXUPOTEPOL TIOPAYOVTEC KLvOUVOU Bp£OnKe va eival To aUENUEVO CWUATIKO BAPOC TNG LNTEPOC
TPV TNV €yKUHooLvn (umépPBapo 1 mayuoapkia), N Katowkia oe xwpa Pe evdlapeca [ uPnAd
TIOCOOTA TALSLKNAG maxuoapkiag (m.x. AvatoAwkrn kat Notia Eupwrn) Kol To KATVIOUA KATA T
Slapkela TNG €ykKUMooUVNG. XTOUC UTIOAOLTOUG TapAyovteg KlvdUvou avtlotolynonke
xapnAotepn Boabuoloyia. H ocuvoAiky Babuoloyio tou Oeiktn kupaivetalr amdé 0 €wg 22
(6lapeooc: 8, SLatetaptnuopLlako eUPOG: 4). ZUUdwva Pe TN AoyLoTIK TTaAlvépounon LETAL TNG
OUVOALKAG BaBpoAoyiag Tou SeiKTn KoL TNG TTAXUCAPKLOG OTNV OUAS O EAEYXOU TNG TIPOYVWOTLKIG
Tou akpifelag, n avénon katd pio povada tou Eupwnaikol deiktn CORE cuoyetiotnke pe 25%
(95%AE: 1,16-1,35) peyalltepn mibavotnta yla mapoucia moyuoapkiag. Avtiotolywg, n
mbavotnta matdlkng maxuvoapKiag Omw¢ umoloyiotnke yia kabe PBabuoloyia tou &eiktn

BpéBnke va kupaivetat anod 0,9% £wg 54,6%, onmwg napouotaletal oto IXAUa 4.4.1.

Nivakag 4.4.4. Juviotwoeg kal BaBuoloyia tou Eupwmaikou deiktn CORE (Childhood
Obesity Risk Evaluation).

ZUVLOTWOEG TOU SEiKTN TuvteheotAGB  BaOpoloyia

Meptoyn katoikiog*

XWPEG PE YOUNAQ TTOCOOTA TIALSIKI G TIOXUCOPKIaG - 0

XWPEC HE eVOLAUEDO TTOCOOTA TTALSIKAG TIOXUCOPKIOG 1,132 4

Xwpeg pe uPnAd mooootd maLSIKA G TTaXUCOPKIOC 1,233 4
Exnaibeuon the untépag

>14 €tn - 0

<14 €t 0,433 1
Katnyopisc AMZ untépag nptv thv eyKUuLOoUvVn

AutoBapég kat GuaLoAOYIKO - 0

YriépBapo 0,813 3

Mayuoapkia 1,903 6

Auénon tou owuatikoU Bapoucg TG UNTEPAC KATA TN SLAPKELD
TNG EYKUUOOUVNG

JUpdwva A KATW oo TG CUCTACELG Tou IOM - 0

MNavw amod TI§ cuoTtaoelg Tou IOM 0,673 2
Karmviouo tng untépac atnv eykupoouvn

Oyt - 0

Nou (og omolaénmote Tpipnvo) 0,909 3
Bdpoc yévvnong w¢ mpoc tnv nAwkio kunong

DuoLoAOYIKO N UKPOOW O 0

Meyahdéowpo 0,638 2
Avamntuén tou BpEpouc KaTa TOUG MPWTOUGS EEL UNVEG

Jtadlakn/ pucloloyikn i apyn - 0

Taxela 0,591 2
OnAaouog Kata ToUG MPWToUC EEL UNVEG

ATIOKAELOTIKOG - 0

Mn-QTOKAELOTLKOG 0,717 2

* AUTA n KaTnyopLomoinon avadEpeTal o€ XWPES e XannAd (<10%), evbiapueoa (10-15%) R upnAa (>15%) nocoota
TALS KNG TTOXUCOpKLOG
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OL B-ouvteheotég mponABoav amd moAAarmAr Aoylotiky MoAWSpOUNcn HETAfy TwV OTATIOTIKA ONOVIKWV
TapayovIwy KvoUVoU Kol TG TaLSIKN G maxuoapkiog otnv opada avamntuéng tou deiktn (v=1.852)
AMZ: Aeiktng palag cwpatog; IOM: Institute of Medicine

Avadoplkd pe TV mpoyvwoTikn akpifela tou deiktn, n ROC availuon otnv opdda eAéyxou £6¢eL€e
OTL To euPadov katw amnd tnv kapmuAn ROC ntav 0,725 (95%AE: 0,665-0,785) yia tnv aviyveuon
TwV Tadlwy mou ATav maxloapka otnv nAwkia 6-9 etwv (IxApa 4.4.2.). Ztov Nivaka 4.4.5.
napouotalovtal oL TIHEC TNG eualoBbnolag, €lSKOTNTAG KoL TNG OETIKAG KAl QAPVNTLKAG
TPOYVWOTIKNG afiag yia diadopeg katwdALKES TIHEG Tou Eupwmaikol Seiktn CORE. H BéAtiotn
KATWALKA T Ttou Seiktn ou mpoBAEneL TNV maldikr moxvoopkia Pe T uPnAotepeg Suvateg
TLLEG evaoBnaoiag kat eldikotnTag ATav n Babuoloyia =9, yia tnv onoia 1o 41,2% Twv aLdLwv
Tagvopouvtal wg uPnAou Kwvduvou. H evatoBbnoia yia autr thv KatwdAkn Tl nTav 74,1%,
UMOSNAWVOVTOC TO TOCOOTO TWV TASWV Mou aAnbwg Atav maxUoapka OTo CUVOAO TwV
TiaxUooPKWV TaLdLwv otnv nALKia 6-9 eTwv. Avtiotoixwg n e8koTnTa ATAV 61%, uodnAwvovtag
TO TOO0OTO TWV TALSLWV TIou aAnBwg dev Atav maxVoAPKA OTO CUVOAO TWV WN TTOXUCAPKWY
natdlwv og auth TNV NAwKia. TEAOg, OTWG UTTOSNAWVETOL OO TIG AVTLOTOLXEG TLUEG BETIKAG KoL
apvNTKAG StayvwoTikig afiag, To 11,3% twv madlwv mou aviyveutnkov wg uPnAou kwvduvou
Atav maxVoopKa, eVw To 97,2% Twv matdLwyv ou avixveutnkov wg xapnAou kwvdivou dev ntav

naxVoopKa TNV NALKLO Twv 6-9 €Twv, avtiotowya.

Nivakag 4.4.5. EvawoOnoia, el6IKOTNTA KoL TPOYVWOTLKEG afieg yia SLadope KATWPALKEC TLUEG
Tou Eupwmnaikol deiktn CORE yLa TV avixveuon matSLkn¢ maxuoapkiog otnv opada eAéyxou tng
TIPOYVWOTIKNG akpiBeLag tou Seiktn (v=923).

KatwdAikég N (%) upnAou EvaloBnoia Elbikotnta (%) PPV (%) NPV (%)
TIUEG Kwvéuvou* (%)
28 54,8 84,5 47,2 9,68 97,8
>9 41,2 74,1 61,0 11,3 97,2
210 28,9 56,9 72,9 12,4 96,2
211 21,7 46,6 80,0 13,5 95,7
212 14,0 34,5 87,4 13,4 95,2

* NooooTo (%) Twv MadLWV amo tnv opada eAEyXou TNG MPOYVWOTIKAC akpiBelag tou Selktn Tou avixveltnkay we
uPnAol kwdlvou (Baocel tng cuvolikig Pabpoloyiag tou Seiktn va eival peyaAltepn A lon t™¢ ekdotote
KOTWOALKAG TLUNG) yia T Stadopeg KATWPALKEG TIUEC.

PPV: Betikn mpoyvwoTtikn aglo; NPV: apvntikr mpoyvwotikn agia
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Ixnua 4.4.1. Katavopun tng mbavotntog mayxuoapkiog otnv nAkia 6-9 etwv ava cuvoAlkn BaduoAoyia tou Eupwnaikol deiktn CORE

(Childhood Obesity Risk Evaluation).
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Ixnua 4.4.2. KopmuAn AeLToupykol XapaKTnpeLoTIKoU §EKTN yLa TNV avixveuon TaldLkng
Tiaxuoopkiag.

Evaiobnoia

AUC: 0.725 (95%Cl: 0.665-0.785)

00 T T T T
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AUC: Area under the ROC Curve; 95% Cl: 95% Confidence interval



5. 2YZHTHzH

5.1. A&loAdynomn mapayoviwv Kivduvou yla cakyapwdn Stafritn kot aviyvevorn twv
ATOpwWV VPNA0U KivdUvou otV evijAikn {wnj
Itnv napouvoa Siatplpn e€etdotnke n epapuoyn EVOG MPOCU UMTWHATLKOU gAEyxou Suo otadiwy
(two-stage screening) oe emimedo oxoAeiou kol kowotntag oe €€l xwpe¢ otnv Eupwrmn,
ocuumneplAopBavopévwy Xwpwv XopnAou-petpiou slwoodniuatog (Boulyapia, Ouyyapia) kot
xwpwv vPnAoL eloodnuartog (BéAyo, dwAavdia, EANGSa, lomtavia, pe tig Suo tedeutaieg va
£€xouv mpoodata aVaKAUYPEL OO TNV OLKOVOLKN Kplon) oTIg omoleg e€eTaoTnKOV ATOMA ATIO
XOUNAOU-KOLVWVLKOOLKOVOULKOU ETLIMTESOU TIEPLOXEG. 2TO TPWTO oTAdlo eAéyxou (1% stage
screening) mou uAomolOnke HEow tou oxoAeiou, cuppeteiyav 11.396 olkoyéveleg, omou ~ 40%
QUTWV aVIXVeUTNKke wg uPnAou kvduvou yla A2, Bacel Tou gpwtnuatoAoyiov FINDRISC mou
oUMTANPWONKE amod Toug yoveic. 2to Seltepo otddlo ehéyxou (2™ stage screening) to omolo
neplAdpuPave tnv afloAdynon Oelktwv uyeiag oe SLAOECLUEG KOLVOTIKEG UTIOOOUEG, €va
ONUAVTIKO TTOOOOTO TWV YOVEWV OO TLC OLKOYEVELEG UPNAOU KvdUvVou PBpéBnke va £xel
nipodlafntn kot A2, pe oxedoOv Ta PLOA Ao TA TEPLOTATIKA 2A2 va tapapévouy adlayvwota. O
€\EyXOC QUTOC TpayUATOTOLRONKE Ue TN Xprnon twv Slabéoipwy umodouwy otnv Kowotnta
(bnuotikd oxoAeia kal ToTkA KEvTpa o€ KABe O6npo) kal mpoowrikoU (SnA. ddokaAol kal
enayyeApatieg vyelag omou autd NTav epiktd). EMoUEVWE N TPOTELVOUEVN TIPOCEYYLON, N oTola
XPNOLUOTIOLEL TO OxoAelo w¢ onueio €l006ou otnv Kkowotnta, Ppébnke nwc eival
QUITOTEAECUATLKY, EVW TTOPAAANAQ €lval EUKOAN otnV epopuoyn KOl UE CXETLKA XOUUNASO KOOTOG

Kal £TolL SUuvatal va elval amoTEAECUATLKNA KOL WG TTPOG TO KOOTOG.

AapBavovtag umoPn tn oXeTka veapn nAtkia (41,1+5,6 etwv) tTwv eviAlkwv (6nA. yovéwv
matdLwv SNUOTLKOU) TToU CUUHETELYOV OTLG SLadopeS XwpPEeG ava tnv Eupwrn, To yeyovog OTL povo
TO0 66% autwv SNAwoav OTL €xouv MARPN amacxoAnon kKot OtL oxedov to 25% autwv eiyav
Alyotepo amo 12 €tn ekmaidevong uModNAWVEL OTL O OTOXOG TNG HEAETNG VO TPOCEYYIOoEL
EUAAWTEC KOWWVLIKA opadeg emiteuxOnke o peyaho Babuo (22). H emloyn tTnG KOATAAANANG
pneBOSdou yla TNV MPOoEyyLlon autwyv Twv MANBuouwyv (dnA. evAALKEC TPWLUNG MEONG NALKIAC)
QamoTeAEl MPOKANGCN YLA TOUG EMAYYEAUATIEG UYELOG. AV KOL O EUKOLPLAKOG EAEYXOC yLa A2 peTALU
OlOUUMTWHATIKWY ATOMWVY CUVLOTATAL WG N To amoteAeopatikiy peEBodog (318), umopel va
obnynoelL oe pepoAnia emloyng kabwg Suvatal MPooeyyloeL ATOUA TIOU €lval TIEPLOCOTEPQ
KLVNTOTIOLNMEVA YLa TNV VYELa TOUG. ATtO TNV AAAN n nEB0SOG «TIOPTA E TIOPTA» AV KOL OTOXEVEL

o€ €va PeYAAo UEPOG Tou TTANBUGoUOU, €xel avadepBel OTL €xel XapunAOTEPN MPOCKOAANGH OTOV
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SLayvwoTLko €Aeyyxo ou akoAouBel og ox€on e Tov eukalplako éleyxo (319) kat Suvatal va punv
elval pa Buwotpn kot eUKOAQ EMEKTACLUN TIPOCEyyLon. Emopévwe, o €éleyxog dVo otadiwv oe
emninedo oxoAelou Kol KOWVOTNTAC TIOU €EETAOTNKE OTNV Mopouca UEAETN dailveTal MwG Umopel
va EEMEPAOEL AUTA TOL EUMOSLA WOTE VA TIPOOEYYLOEL KOL VO EVTOTILOEL OMOTEAECUATIKA ATOUA

udnAou kwduvou.

H néBobog eAéyxou mou efetdotnke Katddepe va eviomioel 3% kal 23,2% Twv AtOpwv pe TA2
Kol podlaBnTn aviiotola Kol autd Ta mooootd Bpébnke va auvfavovtal ot uPNAOTEPEC
katnyopieg BaBuoloyiag tou FINDRISC. Ta mocootd daivetal va gival HKpOTEPA O OXEON UE
bebopéva amo avtiotolyeg peAeteg (257, 320), mBavov Aoyw tng Stadopetikng pebodou mou
e€etaotnke otnv mapouvaoa PeAETn (SnA. otoxevovtag oto cUVOAO Tou TMANBUGCHOU Kot OXL LOVO
O£ €KELVOUG TIOU £€XOouv eTiyvwon TNG uyelag r ekeivoug Tou MapakoAouBoUV UTINPECLEG
UYELOVOULKAG TtepiBaAPng yia aAAa Bépata uyeiag), Omwe Kot AOyw TG KLKPOTEPNS NALKIOC TWV
CUMUETEXOVIWV OTNV Ttapoloa MeAETN. Emiong to yeyovog OtL ~50% Twv MEPLOTUTIKWY TIOU
OVLXVEUTNKAV HE 2A2 ATOV POonNYyoupEvwe adlayvwoTta, eival oe cupdwvia pe TG TPOodATEC

EKTLUAOELG TNCG IDF (7).

ErutAgov, ta mooootd umépPapou/ maxuvoapkiag BpeOnke va eivatl uPnAd TOGO OTOUG YOVEIG
000 KOl OTO TIALSLA TWV OLKOYEVELWY UPNAoU KvdUVou TIou CUHPETEIXav oto SeUtepo otadlo
eAéyxou (~70% kair 30%, avtiotolxa), LE TA TMOCOOTA Twv Taldlwv va auvfdvovtol otav
TOUAQXLOTOV €vag YovEaG Ntav o€ auénuévo kivduvo yia XA2 (omwg aflohoynbnke amo To
epwtnuatoAoylo FINDRISC). Asdopévng tng OeTkNG ouOXETIONG METAEL TNG KATAOTAONG
CWHATIKOU BAPOUC TWV YOVEWV Kal Twv madwwv (321), n epappoyrn mapeuPacswyv ya thv
npowBnon aAAaywv otov TPOTmo {wr¢ oToxeLOVTOG 0 OAN TNV OLKOYEVELX Ba pmopoUoe va €XEL
moAAarAd odpéAn 1600 yla Toug yovei¢ unAoU kivbuvou 600 Kal yLa TLG OLKOYEVELEG TOUG.
Emionuaivovtag otoug Yovelg OTL UmopoUV va AmoTEAECOUV TIPOTUTIOL CUMMEPLPOPAC yLla T
madLa toug (322), Ba pmopoUoEe EMIONE VA TOUG KLVNTOTIOLOEL TIEPALTEPW WOTE VA EGAPUOCOUV
oAAay£g otov Tpomo {wnG Toug TO00 TPOG 0PEAOC TOUC, 600 Kal Pog 0deAOC TwV TaLdLwy TOUC.
Q¢ yvwoTtoOv oL TPOTOTOLCLUOL TIapAyovieg kKwvbuvou mou oxetilovtal pe tov ZA2 (m.y.
umépPfapo/ maxuvoapkia, owpatiky odpdvela, avOuylelvéC SLaTpodlkEG  ouvnBEelEg)
oavamntuooovtal otnv maldiki nAkkia kat telvouv va dtatnpouvtat kat otnv eviAikn {wn (323,
324), evbexopévwe cupBailovtag otnv avénon tou Kwvduvou yla tnv epdavion ZA2. EmumAéoy,
autol oL mapayovteg KvdUVou TELVOUV VA CUCOWPEVOVTAL HECO OE JLOL OLKOYEVELA, KABWE Ta

HEAN TNG polpalovTal KOO YEVETLIKO uTOBaBpo, aAAA Kal TOV KOO TPOTO {wHG, TO KOWVWVLKO
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Kall To pUOLKO TtepLBAANOV. € auTO TO TTAALOLO, OL TTAPEUPBACELG TTOU OTOXEUOUV OTLG OLKOYEVELEG
Ba punmopouoav va lval EMIONE KAl TILO ATOTEAECUATIKEG, KAOWG OAOGKANPN N OLKOYEVELA YivETOL

TILO UTTOOTNPLKTIKA 0TNV UL0BETNoN Twv enmBupuntwyv alaywv cupnepidopdg (325, 326).

Avadoplka PE Ta autoocupmAnpoupeva gpyodsia afloAoynong tou kKwduvou yla A2, twv
oTtolwvV N xpron €xeL mpotaBel 0TO MPWTO OTASLO MPOCU UMTWHOTLKOU EAEYXOU YyLaL TNV avixveuon
TWV atopwv uPnAol kwdlvou, ta eupAuata TG mapovoag datplBng avadoplkd HeE TN
SlayvwoTtikn akpifela tou epwtnuatoloyiou FINDRISC, umootnpilouv tn Xprion tou gpyaleiou
QUTOU Yyl TNV QVIXVEUON TWV TEPLOTATIKWY adldyvwotou XA2 oAAd kot SucyAukaluiag oe
Stadopeg mAnBuouLakéG opadeg otnv Eupwnn. Ze éva Seiypa evnAikwv pe avénuévo kivbuvo
2A2 kol Twv oulUywV Toug (aveEaptnta armod Tov aTopLKo Toug kivéuvo), to FINDRISC BpéBnke va
omobibel apKeTd KAAA OTOV €VIOMIOMO Tou adldyvwotou A2 (AUC-ROC oto ocuUvoAo Tou
Selypatoc: 0,824; otig HICs: 0,839; otig HICs umd pétpa Attotntac: 0,794; otig LMICs: 0,882).
Autd ta anoteAéopata eival oe cupdwvia e autd aviiotolwyv PEAETWY Tou €xouv Sle€ayOel
oe Stadopeg xwpec otnv Eupwrnn, pe tic AUC-ROC va kupaivovtal ano 0,62 £éwg 0,81 (246, 252,
256-261). Avadopikd pe tn SuoyAukatuia, n Stayvwotiky akpifeia tou FINDRISC Atav pétpla
(AUC-ROC yLa to ouvolo tou Seiypatog: 0,663; otig HICs: 0,656; otig HICs umo pétpa Attotntag:
0,631; otig LMICs: 0,735), amoteAéopata €miong ouykPLOLUA HE QVTIOTOLXEG UEAETEG, UE TIG
avtiotolyec AUC-ROC va kupaivovtal anod 0,60 €wg 0,72 (252, 256, 257, 259-261). KabBwg otnv
napovuoa UeEAETN, & BPEONKAV OTATIOTIKA ONUOVTIKEG SladopEC PETAEY TWV KATNYOPLWV TwV
Xwpwv, urtodnAwvel 6tL to FINDRISC Ba pmopouace va xpnotpomnolnBel wg éva e€ioou akpLBEg

epyaleio eAéyxou petafl Twv Sltadpopwyv eVAAWTWY opadwv otnv Evpwrnn.

Mpokelpévou éva epyadeio va xpnolpomolnBel wg éva apxlkd epyaAeio gAéyxou yla Tnv
TIOPOUTTOUTTH) TWV OTOHWVY YLOL TIEPALTEPW EAEYXO Ba MPEMEeL va evtoTtilel Evav emopkr aplOuo
ATOPWV aAnBw¢ w¢ aoBeveis (6nA. va €xel uPnAn evalcbnoia) Kot vo armokAELEL aUTOUG TTou Sev
€xouv tn vooo pe uPnAn mbavotnta (dnA. va €xet unAn NPV) (327). 1o cuvolAo tou Selypatog,
pe ta katwodAla BabuoAoyiag FINDRISC 214 kat 212, avixvelTnkov To 68% TwV TMEPLOTATLKWV
adldyvwotwy ZA2 kat 1o 58,3% twv mepLoTaTikwY SUCYAUKALULG, LE TIG avTioToleg TLLEG NPV
va elvat 99,5% kot 95,6%. Ot KATWPALKEG TIHEC TTOU BpEOnKavV otnv mapoloa UEAETN €lval Ot
ocupdwvia pe auTéG mou avadEpovtal o AAeC peAéteg and tnv Notwa (256, 259, 260), tnv
Kevtpikr) (258) kot AvatoAwkny Eupwrn (261), aAA& uPnAOTEPEC OE OXEON HUE OUTEG TIOU
napatnpndnkav otig pehéteg FINRISK (246, 252) kat otnv IGLOO (257), evw PETAEL TWV HEAETWY
Tou e€€taoav emiong tn duoyAukaiuia, xapnAotepeg (257, 260, 261) kat uPpnAotepeg (256, 259)
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BéATLOoTEG TIHEG €Xouv avadepOel. EmumAéov, SladopeTikEC BEATIOTEG KATWPALKEG TIHEG EXOUV
Bpebel yla kabBe katnyopia Ywpwv yla TNV aviyveuon tou adldyvwotou A2 Kal TNG
SuoyAukatpiag, avtiototya: 215 kat 212 otig HICs; 212 kat yia Tig SUo kataotaoelg otig HICs uno
HETPpa AttotnTag Kat 214 kat 211 otig LMICs. Autég ot Stadopeg Ba pmopouoav va arnodobouv
o€ S1adOoPETIKA XOPAKTNPLOTIKA TOU KABE MANBUGHOU (m.X. NALKIOL CUMUUETEXOVTWY, EBVIKOTNTEG
K.ATL) 1)/ kot otnv dtadopetikn evatobnoia Twv empépou epwtroewv tou FINDRISC og kaBe
Katnyopia xwpag. Avtiotoixwg, ol Zhang kal ouv. (266) evtomnioav SLapopeTIKEG BEATLOTEC TLUEG
ava puletikn/ eBvotikn opdda peTta Tou yevikol mMAnBuopol twv HMNA. Ta supipata autd
urnootnpilouv tnv epappoyn dtapopeTikwv BEATIOTWY KATWPALWY 0€ SLAPOPETLKEG UTIOOUASEG,
gruonuaivovtag emiong tnv avaykn afloAoynong tng eykupotntag tou FINDRISC mpwv tnv

edappoyr Tou o€ £vav CUYKEKPLUEVO MANOUGCHO.

KaBwg undpxouv apketéc peBodoAoyikég SlapopéC PETAED TwWV TPONYOUUEVWY UEAETWV TIOU
€xouv efetdoel tnVv eykupotnta tou FINDRISC, n mapoloa HEAETN IPETIEL VAL CUYKPLOEL e AUTEG
LLE TIPOCOXN. Z€ OXEON UE TIPONYOUEVEG LEAETEC TTOU €AaBav xwpa otnv Eupwnn, to delypa tng
HEAETNG paG amotelolviav omo eVAAIKEG UIKPOTEPNG NALKIOG, ALVOUEVIKA UYLELC TOU
npooeyylotnkav HEOW TOU OXOAelou oto mAaiolo TG €dapUOYAG €VOC OCUOTNUATIKOU
TIPOCUUMTWHATIKOU  €Aéyxou oOtnv Kowotnta. Emiong, n péBodo¢ avadopdg mou
xpnotporow)0nke yia tnv aflohoynon tou FINDRISC kot ta avtiotolya SlayvwoTikad KpLtnpLo
lowg va ailouv kamotwo poio. Itnv mMAsloPndia Twv HeAETWY xpnotpomnowdnkav OGTT i/kat n
YAUKOIN vnotelog Kat Ta KpLtipla tou MOY yia tn Stayvwon tou A2 ry/ kat tou podiafntn (246,
252, 257-259, 261), evw Tpelg mpoodateg PeAETEG xpnolpomnoinoav OGTT, yAukoln vnoteiag n
HbA1lc (256, 260, 266). Metafl autwv ot Salinero-Fort kat ouv. (260) kat Costa kat cuv. (256)
aflohoynoav tn xprion OGTT, yAukolng vnoteiag kat HbAlc Eexwplotd yla tn Stdyvwon A2 kot
SuoyAukatpiag oe mMAnBucopoug otnv lomavia. Baosl twv kpLtnpiwv tou ADA, otn HEAETN TwV
Salinero-Fort kat cuv. (260), n AUC-ROC yia tov adlayvwoto A2 ntav 0,68 pe BEATLOTO KATwdAL
>13 (Se=64,5%), evw n AUC-ROC yia tn SuoyAukatpia Atav 0,60 pe BéAToto katwdAl =11
(Se=62%). Avtiotoixwg, ot Costa kat ouv. (256) avadépouv wg BEATioto katwdAL tn Baduoloyia
FINDRISC >14 kat yta tic 800 kataotaoelg (Se=75,5% yla tov adlayvwoto A2 Kal 68% ylo tn
SuoyAukatluia), evw oupmépavav otL n OGTT kat n YAUKOIn vnotelag €xouv KoAUTEPN
Slaxwplotikn akpifela oe oxéon pe tnv HbAlc. TéAlog, peBodoloyikeg Sladopég avadoplkd pe

™ ouMoyn Twv dedopévwy tou FINDRISC mpémel emiong va AndBolv umoyn, Kabwg PePLKES
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HEAETEC XPNOLUOTIOLNCAV TILO CUVTOUEG EKSOOELG TOU epyaleiou (246, 257, 258), evw o€ AAAEC T

epwtnuatoloyLa dev nrtav auto-dnAoupeva (256, 266).

Avadoplkd Ue TIG oUVTOUES kbO0EeLG Tou FINDRISC, €xeL mpotaBel mwg autég Ba pmopouoayv va
0UENOOUV TNV AMOTEAECUATIKOTNTA TOU. TEToLa epyaleia ou €xouv epappooTel otn Meppavia
(mephappavovtag tnv nAtkia, tov AMZ Kal To LoToplkd UPnAwv emumédwv YAUKOING oTo aipa)
(258) kat tnv lomavia (nepthappavovtag tov AMZ, Tn xprion avildmEePTACIKAE aywyng Kot To
LoTopLKO LPNAwv emumédwv yAukolng oto aipa) (260), Bp€Onke va elval oala i KaAutepa amnod
to FINDRISC avtiotowa otnv avixyveuon adltayvwotou IA2. Itnv mapoloa HUEAETN TPELG ATIO TLG
oKTw HetafAntéC Tou FINDRISC BpéBnkav va cuoyetilovtol onUavIka e Tov adldyvwoto IA2
(6nA. 0 AMZ, n xprion avTLOTEPTACLKAG aywynS KaL TO LoToplko uPnAwv emmeéSwv YAuKkolng oto
atpa), evw SUo amo autég (dnA. o AMZ kot To LoTtoplkd LPNAWYV emmédwV YAUKOING OTO aipa) pe
™ SuoyAukatpia. 1o mAaiolo tng avantuéng tou FINDRISC, a&ilel va onuelwBeL OTL TO LOTOPLKO
vdnAwv emumédwv yAukolng oto aipa ATav o LoXUpOTEPOC TIPORAENTIKOC TTAPAYOVTIAC, EVW OL
OUVLOTWOEG TNC Statpodng Kat TNG AoKNong cuunepleAndOnoayv yLa vo EMLoNUAVOUV TOV pOAO
TOoUug, av Kal 8ev ouvEBaAav oTnV TMPOYVWOTLKN akpifela tou poviélou (246). Emopévwg, yla
OKOTIOUG ypryopou €A€éyxou, UMOPEL va €lval TPOTIUOTEPN HLOL CUVTIOMOTEPN, ALyOTEPO
xpovoPopa £kdocon tou FINDRISC, av Kol Qmaltouvtal MEPALTEPW UEAETEG YLa TOV EAEYXO TNG

EYKUPOTNTOG OLUTWV TWV EPYAAELWV.

EmutAéov, n mapovoa OSlwatplBry aveédelée TNV avaykn ylo amAd, HUn  TOPEUBATIKA,
ouTtooUuUTANpoUEeva epyaleia afloAdynong tou kwvduvou yla ZA2 otoug eVAALKEG, Ta omola va
pNnVv amnattouv mAnpodopieg avadopikad pe Boxnutkolg rp aAAoug KAvikouc Seikteg (.. emineda
YAUKOING aipatog 1/ kat otoptkd LPNAwWv emMESwyv YAUKOING oto aipa), n afloAdynon twv
omolwv 6ev elval mavta eoiktr). Onwg BpébBnke otnv mapouoa UEAETN, TO TMOCOOTO TWV
TIEPLOTATIKWY adLAyVwoTou A2 0To GUVOAO TWV TEPLOTOTLKWY TIOU QVIXVEUTNKAV He IA2 Atav
uPnAdtepo otic xapunAotepeg katnyopieg tng Babuoloyiag tou FINDRSIC. AeSopévou OTL OTIWG
npoavadEpOnKke to LoTopkd vPNnAwv emmMESwv YAUKOING OTO aipa ATAV N CUVIOTWOA TOU
FINDRISC mou cuoyetiotnke Loxupotepa He tov adlayvwoto ZA2 kal tn SucoyAukaluia, o€ Eva
BaBuo autd to elpnua pmopel va amodoBel oTo yeyovog OTL TOANOL GULUETEXOVTEG UTTOPEL Va
unv gixav umtoBAnOel oto mapeABOv o€ €Aeyx0 TOU YAUKOLULKOU TOUG MpodiA, mibBavotata Adyw
NG VEAPNG OXETIKA NALKiag kal tng EAAelng AAAwv mapayoviwv Kwvduvou f avtiAnyng tou

Kwwéuvou (328).
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Y10 mAaiolo auTo, avamtuxdnke o Eupwnaikog Seiktng tvoouAlvoavtiotaong, o onoiog Baoiletal
o€ autodnAoupeveg mAnpodopieg kot mepAaBAVEL OKTW CUVIOTWOEG: GUAO, AMZ, epLdépela
HEONG, KOTAVAAWON TPWLVOU, KATAVAAWGON OCOKXAPOUXWV POPNUATWY, €vacXOAnon e
Spaaotnplotnteg 006vne (MAnV Twv wpwv gpyaciag), mepmatnua kKat vPnAng Evtaong Guaotkn
Spaotnplétnta. To epyaleio autd Bpébnke €xel mMoAUL kaAn Slayvwotiky akpifelo otov
EVTOTULOMO TWV OTOHWV HE auénuévn mbavotnta mapouciag wooullvoavtiotaong (Omwg
oplotnke mavw amod to 75° kot 95° ekatootnuoplo tou Seiktn HOMA-IR), katdaotacn mou
oxetiletal kat pe avénuévo kivbuvo ekdnAwong 2A2 (329) kat kapdiayyelakng vooou (330). Ta
AUC-ROC mou BpéBnkav otnv mapouoca avaAuon Atav 0,768 kat 0,828 yla tv avixveuon Twv
QTOMWYV MAVW oo to 75° kat 95° ekatootnuoplo tou deiktn HOMA-IR, avtiotolya, eivatl upnAa
(mapd ™y un ocupmepiAnyn ocuvictwowv Tou avadépovtal o PBloxnukoug Selkteg) Kol o€
oupdwvia pe avtiotoa aAwv Stabéotuwyv epyadeiwv alohdynong tou kwvduvou yia A2 mou
umdpyxouv otn 6tebvn) PBBAoypadia kat kupaivovtar amd 0,71 €wg 0,85 (243-251). e
TiponyoUHeva epyolela €xouv emiong cupmeptAndBel w¢ ouviotwoeg To dUAo (243-245, 247,
248, 250), o AMZ (244-248, 250, 251) kal n mepidépela péong (243, 244, 246, 248, 249), 6nwg
kat n ¢uotkn Spaoctnplotnta (243, 248, 252). EmutAéov, n mapovoa avaluon avedelée Kal Tov
POAO €TUMPOCOETWY CUUMEPLPOPWY TOU TPOTIOU {WNC TIOU €XOUV CUOXETLOTEL UE TOV KivOuvo
L(voouAwvoavtiotaong n A2 otoug eVAAIKEG, OMwG £ival n katavaAwon mpwivou (331) kat
cakyapouUxwv popnudatwyv (101, 102, 332) kaL o XpOvog Mou adlEPWVETAL 0 SpaOTNPLOTNTEG
00ovng (131, 333). Emopévwg, o Eupwraikog Seiktng wvooullvoavtiotaong amoteAel éva
€UXpNOTO £pyaleio, HE EUKOAO UTIOAOYLOMO TNC CUVOALKNC BaBuoloyiog Tou Kol Umopel va
edpapuootel oe dtadopeg MAnBuouLlakeg opddeg otnv Evpwnn aveédptnta anod tnv npocPfaocn
TOUG O€ LaTPLKO €EOTMALOUO, UTNPEGCLEG UYELOVOULKAG TepiBaAdng 1 tnv mpobupia toug va
umtoBAnBouv oe aTPIKO €Aeyxo Kot afloAoynon PBloxnuikwv Seiktwv. MapdAAnAa, HE TN
ouunepiAnPn ouvioTWowV TIou 0PopoUV O OVOPWITOUETPLKA XOPAKTNPLOTIKA, SLATPOPLKEG
ouvnBeLeg, KABLOTIKN CUUTEPLPOPA KOL CWHATIKY) SpaoTNPLOTNTA, EMLONUALVETOL N CNUOCLO TNG

Tpomonoinong tou Tpomou {wng otnv MPoAndn tng endaviong ZA2.

Ta eupAuoTa TWV TPoavadePBEVTWY EMPEPOUG LEAETWV TIPETIEL VAL EPUNVEUTOUV UTIO TO Mplopa
TWV MAEOVEKTNUATWY KOL TWV TIEPLOPLOUWY TOUC. 2TOUC TILBVOUC TTEPLOPLOUOUG CUYKATAAEYETAL
TO Yeyovog OTL av kal To Selypa amo kdabe ywpa oUAAEXBNKe amd tnv Kowotnta, Ta
QIMOTEAECHUATA UMOPEL VA NV LOXUOUV yLa TOV YEVLKO TANBUGUO, L8laitepa oTNV EPIMTWON TWV

HICs Omou mpoosyyloTnKaV OLKOYEVELEG OTO TIEPLOXEC XAUNAOU KOLVWVLKO-OLKOVOULKOU
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erunédou. Emiong, kaBwg HOvVo eVAAIKEC amd TIG olkoyéveleg uPnAol Kwvduvou yia A2
npookAnOnkav va AdBouv PEPOC OTIG PETPROEL 0To SeUTeEPO oTAdLO eAéyyxou, TOo Selypa TG
HEAETNG Sev avtumpoowrelel 0AOKANPO To oUVOAO Tou MAnBuopoL, yeyovog mou duvatal va
EMNPEAOCEL TN SLayVWOTIKN akpiBela Twv Selktwv. EMumA£oy, To peyaho péyebog delypatog Kat o
oxeblaouog tng UeA€tng Oev emétpePav ™ Sie€aywyry OGTT kat €tol n YAukoln vnoteiag
xpnotuornow0nke yla tn Stdyvwon tou 2A2 kat tou podlafnrtn. Qotoco, n xprnon tng YAukolng
vnotelag €xeL emiong xpnolomolnOel AmOKAELOTIKA OE TIPONYOUEVEG LEAETEG TTOU a€LOAOYNnoav
™ Stayvwotikn akpifeta tou FINDRISC (256, 260), evw og pla mpoodatn HeEAETN TO 63% Twv
ATOPWV HE adldyvwoTto ZA2 Kal To 62% Twv atOpwV UE TPOSLABATN EVIOTMIOTNKAV LE QUTH TN
HEB0SO (334). Evag emumpooBEeTOg MEPLOPLOUOC Ba pmopouoe va eivatl ot n Stayvwon dev
emBeBawwbnke amod emavoAnmTiki HETPNON tng YAUuKOIng, oAAG autr n mpolmobeon dev
TAnpeitol Moté oe emONULOAOYLKEG PEAETEC. ATIO TNV AAAN, TO YEYOVOC OTL TIPOKELTOL VA VA
peyaAo Seiypa amnod pia Evpwmaikn peAétn unopel va BewpnBet wg éva duvato onueilo, kKabwg
EMIONG TO Yeyovog OTL N oulhoyr Twv Sedopévwy €laBe xwpa amd KOAA eKMALSEUUEVOUC
EPEUVNTEG, CUUPWVA LE TUTIOTIOLNUEVO TIPWTOKOAAO Kol Sladikacieg LETAEL TWV EPELUVNTIKWV

KEVTPWV.
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5.2. A&loAdynom mapayoviwyv KivdUvou yla TIOYUOCHPKIN KoL OViYVEUOT] TWV OTOMWV
vyPmnAou KivdUvVou GTNV TPWLHN TIadIKY NALkia

H mapouoa Statplfr avayvwpilovtag otL ol embpacelg mou Aapdavouy xwpa otnv evéountpla
{wn kat tn Bpedikni nAkia €xouv KaBoploTikd poAo otnv avamtuén maxvoopkiag kot XA2 otn
HETEMELTaL {wh, OVESELEE OPLOPEVOUC TIEPLYEVVNTLKOUC TIOPAYOVTIEC ToU PpEbnke va
ocuoxetilovtatl pe to umépPBapo/ Tayxuvoapkia otnv maldiky nAwia o éva peydlo Seiypa
OlKOYeVELWV otnv Eupwrmn. Xto mAaiolo auto, avamtuxbnke o Eupwmnaikog deiktng CORE, o
omolo¢ Baoiletal oe mAnpodopieg oL omoieg pmopoUv va GUAAEXBOUV o emayyeEAUATIEG LYELQG
Kol TIEPAABAVEL OKTW CUVIOTWOEG: TIEPLOXI) KOToLKiag otnv Eupwrn, eninedo eknaibeuong tng
UNTEPAC, KATAOTAON OWMATIKOU BAPOUC TNG MNTEPOCG TPV TNV €yKUpHoolvn, avénon Tou
CWHATIKOU BApoug Katd Tn SLAPKELA TNG EYKUUOOUVNG, KATIVLOUA TNG UNTEPAC KATA TN SLApKELD
NG EyKUpooLvNG, BApog yévvnong yla tnv nAwkia kUnong, TaxvuTNTA Avantuéng tou Bpedoug Kat
OTTOKAELOTLKOC ONAQOLOC KATA TOUC TIPWTOUG £EL LAVEG TNG {wNG. To epyaleio auTto BpEOnke mwg
HE KOAN TIPOYVWOTLKA akpifela pmopel va evromiletl va matdid mou €xouv auénuévn mbavotnta

eudaviong maxvoopkiog otnv nAwkia 6-9 etwv, ano t Bpedikn KLOAAg nAwia.

MoAAol amod Toug MapAYOVTEG TTOU XpNOLUoToLBnKay yla tTnv avantuén tou Eupwrnaikol deiktn
CORE £xouv eniong cuunepiAndBOel og mponyoupeva epyaleia kal Bewpolvtal wG CNUAVTLKOL
mapAyovieg Kvduvou yla tnv gudavion maxuvoapkiag otnv matdiki nALkio. ZUYKEKPLUEVA, OL
oUVNOEO0TEPOL AP AYOVTEC TIOU GUVAVIWVTAL O€ TPONYoU eV epyaAeia elval 0 AME TG UNTEPOC
TIPLV TNV EyKUOoUvN (275, 276, 278-282, 286), To Bapog yévvnong (276-282, 286), n av&non Tou
Bapoug kata tn Bpedikn nAwkia (275, 278, 279, 281, 282) Kal TO KATIVIOUA TNE UNTEPAG KATA TNV
€YKUMOoUVN (275-277, 281, 286), 0€ CUVETELA UE TLG BETIKEG AVEEAPTNTEG CUOXETIOELG TOUG LUE TO
umépPBapo/ moxuvoapkia Katd tnV moldikn nAwkia, OMWC EMLONUALVOVTOL OE OVOOKOTIOELG
TPOOMTIKWV UeAeTwy (170, 171). Avadopikd pe tnv aflohoynon tng avamtuéng av Kol ota
nmiponyoueva epyaleia €xeL xpnolpomotnBet n petafoln oto Bapo¢ wg mpog TNV nAtkia, otnv
napovoa UeAétn aflohoyndnke n petafoAr) oto Papog mpo¢ uAkog kabwg Ppebnke va
OUOXETL{ETAL LOXUPOTEPQ LLE TNV TIAXUCOPKLO, OTIWC £xeL BpeOel kat and aAAoug epeuvnTég (335).
Mepika epyoadeia €xouv cupmeplAdfel to dUAO wWC ouvioTwoa, otnv TAsloPndia Toug
avadépovtag BETIKEG CUOXETLOELG yLa Ta Kopitola (278-282, 286), av KoL avtiotpodn cuoxEtion
£xel Bpebel yla peyodutepa maidia (275). Qotoco, to dUAo S BpEBnKe va eival oNUOAVTIKOG
TIapAyoVvTag OTNV apovuoa avaAuon, entBeBatlwvovtag OTL ol dladopEG TTou apaTnPEOoUVTOL

HETAEU KOPLTOLWV KOL OyopLWwV OTA TOOOOTA Toyuoapkiag daivetal va slvol HIKPEG Kal
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ooUVENE(C (336). 2& ocupdwvia pe MPonyoUUEVEG HEAETEC OTIOU N NAKIA TNG UNTEPAC KATA TN
vévvnon (281), o StafnNTng TG LNTEPOG KATA TNV gyKupoouvn (281, 282) i 0 XpOVOC ELCOYWYNG
otepewv (281) aflodoynBnkav aAld Sev cupmnepleAndOnoav ota TeAKA POVTEAQ, oTNV Ttapouoa
ovAaAuon mapoatneninkav pn OTOTIOTIKA CONUOVTIKEG CUOXETIOELC YLl QUTEG TG UETAPBANTEG UE
Vv naxvoapkia. TéEAog, afilel va avadepBel OTL N amoucia oNUAVTLIKAC CUCXETLONG LETOEL TOU
SafAtn NG UNTEPAG OTNV €YKUMOOUVN Kol Tou umépPBapou/ maxuocopkiag oto  HOVIEAO
ToAAQTANG AOYLOTIKAC TtaAlvdpopnong Ba pmopoloe va onuaivel OTL auth n oxéon 6ev Atav
avegaptntn and AaAAoug mapayovieg Kivduvou, onmw¢ o AMI Tng UNTEPAC, OMWG ETIONG EXEL

avadepbel oe mpdodatn peta-avaiuvon (184).

AlyOTEPO CUXVA CUUMEPIAQUBAVOUEVOL TTAPAYOVTEG KLVOUVOU O€ TiponyoU eva pyaleia, Omwg
n ekmaidevon tg untépac (275, 277, 286) kat o Bnhaocuog (279, 281), cuumneplteAndOnoav
eniong otov Eupwrnaikd deiktn CORE. Qotoéco, o Eupwnaikog deiktng CORE ouumeplélaBe
eMioNg Kal emumpooBeteg UeTaPANTEG, OMWCG N avénon Tou CwHATIKOU PBApoug Katd tnv
£YKUPOOUVN Kal n meploxn Katowkiag otnv Eupwrn. O NOY cuvioTa amoKAELOTIKO ONAAGHO HEXPL
ToV €kto pnva tng Lwng, evw pla mpoodatn avaiuon tng Evpwmnaikng peAétng COSI emBeBaiwoe
™ Betkn emibpaon tou BnAacpol €vavil ¢ gpudaviong MaldLkAg moxvoapkiag, n omolia
Bp€bnke va eival Wdlaitepa avénuévn otav ta mawdid & BAacav kabBolou n eixav BnAdoel yLa
HLKpOTEPO Slaotnua (337). H ekmaibeuon g untépag £xel emiong avadepOel wWC 0 KOWVWVLKO-
SnuoypadLkog MapAyovIag TOU CUCXETI(ETOL TILO LOXUPA UE TO UTéEpBapo/ moyuoapkio otn
radikn nAkia (91) kat auth n Betikr cuoxEtion daivetal Mw HEPIKWG dtapecohaBeital and
OPLOUEVOUCG TIEPLYEVVNTLKOUG TIAPAYOVTEC 1) CUMTEPLPOPEG TOU EVEPYELOKOU Looluyiou Twv
natdlwyv (338). Avadopikd pe TG SladopEC oTa TOCOOTA TALSIKNAC TTAXUCAPKIOG METAEL TwWV
StadopeTikwy xwpwv otnv Eupwrn, oTLG MPOTELVOUEVEG epunveieg avadépovtal ot Sladopeg
oto meplBarlov 1 otnv kouAtoupa (339) mou odnyoulv UE Tn Oelpd TOUG O SLaPOPEC OTIG
Slatpodlkéc ouvnBeleg, TN OWHATIKY SpaoTNPLOTNTA, TNV KABLOTIKA ocupnepldopd 1 TIG
ouvnBeleg umvou Twv mawdwwv (20, 340). Emiong, n avénon tou cwHATKOU BAPOUC KATA TNV
EYKUMOOUVN €XEL OUCXETLOTEL PE TNV TtAXUOOPKLO 0TOUG amoyovoug (171, 182, 271) katl av Kot
Umopel va €xeL pkpn enidpacn os ox€on pe tov AMZI Tng UNTEPAG TPV TNV EYKUpocuvn (194),
TPETIEL VO TOVLOTEL OTL N OX€0N QUTWV TWV CUVIOCTWOWV LE TNV UYELQ TWV QMOyovwY avakAd
yeyovota anod SladopeTikol mapAyovieg mou Aaufdavouy xwpa o€ SLadOPETLKEG OTLYUEG OTA
otadia g {wng. H av&non tou cwuatikol BAPOUG OTNV EYKUMOOUVN €€0pLopoU cuppaivel

adou EekvroeL n eykupooUvn, OOKel TNV emibpaor NG oto £UPpuo HEOW HETOPOALKWV
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TPOTIOTOLNCEWV Kal GaLVETAL VA E(VaL TPOTIOTIOLAGLUN KOTA TN SLAPKELA TNE EYKUHOOUVNG, EVW O
AMZ mpwv TNV €ykupoolvn aokel Spdacn Oxt povo oto evdountplo meptfaliov aAld
QVTLTTPOCWTIEVEL KOL TNV EMLSPAON TWV YOVLSLWV Kol OAWV TWV PETAYEVVNTIKWY TAPAYOVIWY TOU

niepLBaAlovtog PeTall TG UNTEPAG Kal tou matdlou (341).

AvadopLKA LE TNV IPOYVWOTIKN akpifela Tou Seiktn, yla ta ponyoleva Epyaleia ota omoia
0 €\eyxog €yLve eite oto Selypa Tou MAnBuopou mou avarntuxOnkav (278, 280, 281, 286), site o€
Sladpopetikolg mAnBuopoUg (276, 282, 284, 285) €xouv avadepBbeit AUC-ROC mou kupaivovtat
amo 0,64 (284, 286) wg 0,86 (282). O Eupwmaikog deiktng CORE pmnopei va BewpnBel wg xproLpog
otnVv KAWLKA paén, kabBwg n AUC-ROC otnv opada eAéyyxou ftav 0,725 (>0.7) (342) mou onuaivel
OTL uropel va evrorilel opBa tnv matdikn moaxvooapkio otnv nAkia Twv 6-9 eTwv otig ~73% Twv
MeEpUTTWoswyv. Kavéva amd ta mponyoupeva spyoleia dev €xel avamtuxBel pe tn xpnon
6ebopévwy and mMoANamAEG XWPeG ava tnv Eupwrnn, evw PeEPLKA amd autd mpoBAEmouv Tnv
mubavotnta unépPBapou/ maxuoapkiag Kata tn vnmiakn (281, 282, 286) 1 mpooXoAlk nAwkia
(279, 285). Emiong, oto cUVOAO QUTWV TIOU €LOAGYNOoOV ToV KivBUVo Katd tnv oXOALKr nALKia
(275-278, 280), otnv mMAsloPnodia toug cuumneptéAafav petapfAntég mou Ba pmopouoe va eival
SUokoAo va ouMexBolv cuoTnUATIKA OTNV KAWLKA Tpaén  (m.x. AMZ matépa (276, 280),
KATIVIOPO. 0TO VOLKOKUPLO (280), olkoyevelakd eloddnua (277)). Na napadetypa o AMZ tou
natépa rbavov va ivat SUokoAo va GUNEXOEL, eite yLati TTOAAEC UNTEPEG UIMOPEL VO LNV €XOUV
ouvtpodo, eite yLati dev yvwpilouv tov AMZ tou cuvtpodou Toug, fj aKOWN yLati Telvouv va Tov

UTIOEKTLUOUV (343).

TNV Mpoomabeld Hag vo eVIOXUOOUUE TN XPNOLUOTNTA Kal TNV guxpnotia tou Eupwmaikou
Seiktn CORE, oupumneplaBope dedopéva mou eival eUKOAO va cUAAEXBOUV €wG Kol TOUG £EL
TMPWTOUC MNAVEG TNG {wnG, TPOoohEPOVTOG £TOL LA TIOAUTLUN EUKALPLOL Yla QTTOTEAECUOTLKA
gykatpn mapéupaon. EmutAéov, xpnotponolwvtag dedopéva and mEvie EupwMaikéG XWPES yLa
™V avamtuén Kol Tov £AEyX0 TNG TIPOYVWOTIKNG aKpiBelag tou Oeiktn, €mSLWKOUUE TN
HEAAOVTIKN Xprion Tou o€ Stadopeg xwpeS TG Eupwrning. H mapovoa HeAETN TPOTELVE EMiONG WG
BéAtioto katwdAL ) Babuoloyia tou beiktn 29, otnv omoia Ba pmopouoes va EeKvoeL pia
TIEPLOCOTEPO EVIATLKI TTOPAKOAOUONGN TNE AVATUENC KOl TOU CWHATIKOU BAapoug Tou matdlou,
OTIWG Kal N mapoxn MopEPPacnc cUUGWVA LLE TOL XAPOKTNPLOTLKA KOL TLG AVAYKEG TNG OLKOYEVELAC
yla tnv mpowbnon aAlaywv otov Tpomo {wNn¢ Tooo yla to maldl 660 Kol yla To CUVOAO TNG
OLKOYEVELOG. YTIAPXEL €MIONG N SuvaTOTNTA PETATPOTIG Tou Eupwraikou Seiktn CORE oe éva

omAG NAEKTPOVLKO cUOTNUA UTIOAOYLOHOU Tou KivdUvou Tou Ba pmopoloe va sival HEPOC EVOG
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NAEKTPOVIKOU GUOTAUOTOG TOU LOTPLKOU LOTOPLKOU I EVOWUATWHEVO O pla epappoyr oTo
Stadiktuo f ota Kvntd tTnAEdwva, TPOKELPUEVOU va anmAomnolnBel kat va emektabel n xpron Tou,

OXL LOVO Yla TOUG EMOYYEAUATIEG UYELOG AAAA KOl TOUG YOVELG.

A&ileL va onuelwBel OTL av KoL oL TLHEC TNG evalodnoiag kot g eldikotnTag Bpédnke va elval
HETPLEC YLA TO KATWPAL 29, elval wWoTOO0 AMOSEKTEC yLA VAL OVLXVEUOOUV TA TIOLSLA TTIOU OE AAAN
neplntwon 6g eiyav evromotel, Aappavovrag umoyn OTL TOCO OL YOVelg, OCO KoL oL
€MaAyYeALATIEG UYELOG HMOPEL VO UTTIOEKTLMOUV ToV Kivouvo tng maxuoapkiag ota rmadia (344,
345). Avtiotoixwg n Betiky mpoyvwotik aflo NTav xapnAr, AOyw TOU OXETIKA YaunAou
ETUIMOAQGHOU TNG MOXUOoAPKIaG 0TO Selyla HaG, EVW N apvnTLKA ipoyvwoTikn agia Atav unAn,
anokAelovtag €10l Ue akpifela and otoxeuuévn mapeuPacn Evav aplBuo nadiwy mou dev Ba
sudpavilov moaxuoopkia, KateuBuvovtag evOEXOUEVWE TOUG TOPOUC OTA TSI HPE TOV

HEYQAUTEPO Kivbuvo.

Ta gupnuata TG MapoUoag UEAETNG TIPEMEL VAL EPUNVEUTOUV UTO TO MPlopa Twv duvatwy
ONUELWV KL TWV TIEPLOPLOUWY TNC. AVOLPOPLKA LE TOUC TTIEPLOPLOUOUG, TO Selypa TToU GUANEXDNKE
oo KABe xwpa eV NTAV AVILITPOCWITEUTIKO TOU YEVLIKOU TTANBUGHOU. EMUMA£oY, evw n avamtuén
KOl 0 €AEYXOC TNG TPOYVWOTIKNAG okpifelag tou Oeiktn éAafe xwpa oe EeXwpPLOTEC OUASEG
QTOMWV, oL V0 opadeg mponABav armod tov (610 MANBUOUOS Kal £TOL AMALTELTOL TIEPALTEPW EAEYXOG
oe AaA\ouc mAnBuopouc. Ta otolxela tou Eupwmaikol &eiktn CORE Baoiotnkav emniong os
ouyxpovika dedopéva mou cUAAEXONKavV avadpopLkd Kal Tou eite Atav autodnAolueva amnod
TOUG Yyovelg, eite kataypadnkav amod ta tatpikd apxeia/ PLPAdpla twv madwwv. EToL, n
OVAKANGCN N TO HEPOANTTIKO odAAp, KABWC KoL N cUMUETOXN SLadOPETIKWY EMAYYEAUATLWY
uyelag otn cuMoyn Twv deSopévwy TTou KataypadovTtal oTa LaTpLlkA apxeia, Oa punopovoav va
Bewpnbolv wg emunpodobetol meploplopol ¢ mapovoag peAétng. Ocov adopd ta Suvatd
onueia, otnv mapovoa HeAETN XpnoLldomnolnonkav dedopéva and éva peyalo Selypa matdlwy
OXOALKNG NALKIOC KOl TWV OLKOYEVELWV TOUC OO TEVTE XWPEG otn Eupwrn kat cuAAExBnkav
mAnpodopile¢ OXETIKA PeE TOAAOUC TIOAVOUG TPOYVWOTLKOUG TAPAYOVIEC TNG TOLOLIKNAG
naxvoapkiag. TEAOG, éva emumpOoBeTo MAEOVEKTNUA AUTNE TNG UEAETNG €lval OTL n €kBaon
aflohoynBnke amod TO OWMATIKO Bapoc kot To UYPoC Tou MeTpABnKav amd KatdAAnAa

EKTTOLOEU UEVOU G EPEVVNTEC.
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6. Z2ZYMIEPAZMATA & NMPOOITIKEZ

JUUTIEPAOUATIKA, TA €upApaTa TG apouocag didaktoplkng SlatplBrig evioxvouv tnv nén
unapxouvoa BBAoypadia pe peBodoug kat epyaleia yla tnv aviyveuon twv atopwv vPnAol

KlvSUvVoU yla A2 Kal TaXuoopKia, Katd tnv eviAikn {wn Kot tnv madikn nAwkia avtiotolya.

O TPOCUUMTWHATIKOC EAEYXOC SUO oTASIWV OV EQAPUOCTNKE XPNOLUOTIOLWVTOG TO OXOAELO WG
onueio el06dou otnv kowotnta Ppebnke OtTL amoteAel pla amoteAeopatikn péBodo yla tnv
TIPOOEYYLON KOL EYKOLPN OVIXVEUON TWV OTOUWY KOl TWV OLKOYEVELWY uPnAol Kwvduvou yla IA2
O£ KOWWVLKA EVAAWTEG MANBUOLILOKEG opadeg otnv Eupwrn, evw mapdAAnAa mpoteivetal OtL
elval ebkoAog otnv edappoyn Kal e OXETIKA xapunAo kootog. H evowpdtwon tng dtadikaciog
QUTNG OTa OXOAEl KoL T CUCTAMATA UYELOVOULKNG TteplBaAdng, eite o€ TomkO eite o €BVIKO
eninedo, Ba pnmopoloe va GUUBAAAEL TNV edappoyn EVOG CUCTNUATIKOU Kal BLwaolpou eAéyxou
o€ eninedo KowotNTAG, MPOoeyyllovtag evOEXOUEVWG TO UEYOAUTEPO UEPOG TOU MAnBuouoU.
MapdAAnAa, n edpoappoyn pLoG MapepBaong otov TPOMo {wNE yla OAn TNV OLKOYEVELD OTLG
olkoyéveleg uPnAou kivduvou Ba pmopouaoe va €xel MOAAMAAG o0PEAN TOOO YL TOUG YOVELG
uPnAol kivdUvou 600 Kal yla TOUG AITOyOVOUG TOUG, OTOXEUOVTAG TOUTOXPOVA OE TOUAQXLOTOV

bU0 yeviEG.

To epwtnuatoAoylo FINDRISC BpéBnke emiong otL amoteAel éva Xprnollo epyaleio yla tv
OVIXVEUON TWV TEPLOTATIKWYV adldyvwotou A2 aAAd kat SuoyAukaipiog oe Slddopeg
MANBuopLaKEG opadeg otnv Eupwnn, evw mpotddnkav SLapopeTIKEC KATWPALKEG TIUEG ava
Katnyopia Ywpwv (BACEL KOLVWVIKO-OLKOVOULKWY KpLtnplwv), oL omoieg Ba pmopovcav va
AndBolv umoyn otnv edappoyn TOu £pyaAeiou auUTOU OTO TAALOLO €(TE CUOTNUATIKOU
TIPOCU UMTWHATLKOU EAEYXOU OTNV KOWVOTNTA, E(TE EUKALPLOKOU EAEYXOU OTNV KALVLKH TIPOKTLKH.
ErumAéov, o Eupwmnaikog Seiktng wvoouAwvoavtiotaong mou avamtuxdnke oto mAaiclo tng
napouoag SlatptPrg Kal eEAEyxOnKe w¢ Poc Tt SLoyvWOoTLKN Tou akpiBeta BpéOnke OTL amoteAel
€va XPNOLUO €PYOAEIO Yl TOV EVIOMIOMO TWV ATOUWV TIOU €Xouv auénuévn mibavotnta
Tapouaoiag LvoouAlvoavtiotacng, To onoio duvatal va edpappootel og Stadopes MANOUCULAKES
opadeg otnv Eupwnn xwpig va amattel mAnpodopieg avadoplkd pe Bloxnuikoug deikteg (m.x.
enineda yAukolng aipatog )/ kat 1otoptkd vPnAwv emmedwyv YAUKOING oto aipa). NapdaAAnia,
oL ouumepldpopeG mou cupmeplhapBavovtal w¢ ouviotwoeg tou Seiktn (6nA. N CWHATIKA
Spaotnplétnta, n evacyoAnon He Spaotnpldtnteg oBovng, n KATAvAAwon TPWLVOU Kol

coKkyapoUxwv podnudtwy) Sduvatal vo omoTEAECOUV ETIUMEPOUC OTOXOUG TPOTIOMOLNONG
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ouunepldpopag mou BOa pmopoucav va AndBolv umoyn otov oxeSlacpd mopeppacswv

npoAnYNG tou XA2 oto mAaiolo Spdcewv yLa Tn Anupooia Yyeia.

TéAog, o Eupwraikog deiktng CORE mou avamntuxOnke oto mMAALoLo TNG mapouoag SLatpLBng Kot
eAEyXONKe WC MPOC TNV MPOYVWOTLKH Tou oKpifela BpéOnke OTL pmopel amoteAel éva XprioLuO
€EPYOAElO yla TOV EVIOTIOMO Twv Taldlwv mou €xouv aufnuévn mbavotnta eudaviong
naxvoapkiag, ano tn Bpedikn KOAag nAkia. Emouévwg, n emtuxng ebpappoyn tou epyaleiou
ouToU oTtnV KAWVLKA TIPaén Oa pumopoloe val LEYLOTOTOLOEL TNV LKAVOTNTA TWV EMAYYEALATLWV
vyelag va aviyveuouv ta maditd uPnAol kvduvou Kal va epappolouv oTpatnyIKEC TPOANYNG
NG moxvoapkiog anod vwpig otn lwn, eotaloviag oe aAAayEG oTov TPOTo (WG ylo OAn TNV

OLKOYEVELQ.

Avakedalalwvovtag, TO00 O TPOCUUMTWHATIKOC €Aeyxog SU0 otadiwv pe T XpHon Tou
oXOAeloU w¢ onuelo eL0OSOU OTNV KOLWVOTNTA TIOU £EETAOTNKE oTNV Mapoloa dtatplpry, 600 Kat
n xpnon twv un noapeppatikwy epyaieiwv (dnA. epwtnuatoAoylo FINDRISC, Eupwraikog Seiktng
tvoouAwoavtiotaong, Eupwmnaikog deiktng CORE) mou avamntuxdnkav n/kat aflohoyndnkav wg
TPOG TNV akpiBeLd TOug oTOV eVtOTLOUO aTOUWY uPnAou Kivduvou yla XA2 ) maxuoapkia, Oa
UIopoUcaV VO OTTOTEAECOUV XPOLUEC TIPAKTLKEG TOOO yla TOUC EMAYYEAUATIEC UYELOG OCO Kall
TOUG apuOSLouC Popeic yLa Tn Xapatn MOALTIKWY UYEiag. Nepaltépw LEAETEG amaltoUVTaL Lo TNV
emBePfaiwon NG amoTeAeoUATIKOTNTAG TNG EGAPLOYNG TOU TTPOTELVOUEVOU TIPOCU UTTTW LOTIKOU
€AEyXOU KOl TNG EYKUPOTNTAC TWV EPYAAEiWV aUTWV Kat o€ AAAou¢ MAnBuaopoug otnv Evpwrn.
Mpoteivetal emiong n Sle€aywyn mepaltépw HeEAETWV Kal oto mAaioclo tng Edapuoopévng
Ermiotiung (Implementation Science) yia tnv avoayvwplon Twv HEBOSWVY Kal TwV OTPATNYLKWVY
mou Ba &teukoAUvouv TNV TUOOVH EVOWHATWON TWV TPOKTIKWY OUTWV OTO0 oUoTnua

npwtoBaduiag ppovrtidag vyeiag.
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Abstract

Background: The implementation of population screening and early prevention strategies targeting individuals at
high-risk for type 2 diabetes (T2D) seems to be a public health priority. The current work aimed to describe the
screening procedure applied in the Feel4Diabetes-study and examine its effectiveness in identifying individuals and
families at high risk, primarily for T2D and secondarily for hypertension, among vulnerable populations in low to
middle-income countries (LMICs) and high-income countries (HICs) across Europe.

Methods: A two-stage screening procedure, using primary schools as the entry-point to the community, was
applied in low socioeconomic status (SES) regions in LMICs (Bulgaria-Hungary), HICs (Belgium-Finland) and HICs
under austerity measures (Greece-Spain). During the first-stage screening via the school-setting, a total of 20,501
parents (mothers and/or fathers) of schoolchildren from 11,396 families completed the Finnish Diabetes Risk Score
(FINDRISC) questionnaire, while their children underwent anthropometric measurements in the school setting.
Parents from the identified "high-risk families” (n = 4484) were invited to participate in the second-stage screening,
including the measurement of fasting plasma glucose (FPG) and blood pressure (BP). In total, 3153 parents participated
in the second-stage screening (mean age 41.1 + 5.6 years, 65.8% females).

Results: Among parents who attended the second-stage screening, the prevalence of prediabetes (as defined by
impaired fasting glucose; FPG 100-125 mg/dl) and T2D (FPG > 126 mg/dl) was 23.2 and 3.0% respectively, and it was
found to be higher in the higher FINDRISC categories. The percentage of undiagnosed T2D among the participants
identified with T2D was 53.5%. The prevalence of high normal BP (systalic BP 130-139 mmHg and/ or diastolic BP 85-
89 mmHg) and hypertension (systolic BP = 140 mmHg and/ or diastolic BP = 90 mmHg) was 14 and 186% respectively,
which was also higher in the higher FINDRISC categories. The percentage of cases not receiving antihypertensive
treatment among the participants identified with hypertension was 80.3%.
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hypertension.

registration: March 20, 2015).

Conclusion: The findings of the current study indicate that the two-stage school and community-based screening
procedure followed, effectively identified high-risk individuals and families in vulnerable populations across Europe, This
approach could be potentially scalable and sustainable and support initiatives for the early prevention of T2D and

Trial registration: The Feel4Diabetes-intervention is registered at https://clinicaltrials.gov/ (NCT02393872; date of trial

Keywords: Screening, School-based, Vulnerable groups, Type 2 diabetes, Hypertension

Background

Diabetes affects around 8.8% of the adult population world-
wide, and the total number of cases is predicted to rise from
425 million in 2017 to 629 million in 2045 [1]. T2D accounts
for about 90% of all cases of diabetes and it is an important
cause of mortality and morbidity, with its complications im-
posing a great burden both on individuals and healthcare
systems [1, 2]. Furthermore, there is an elevated risk of devel-
oping T2D in vulnerable populations with disadvantaged so-
cioeconomic background, probably due to the higher
prevalence of unhealthy lifestyles in deprived communities
and the barriers to access health care [3-5]. Based on evi-
dence from several clinical trials, T2D is preventable through
lifestyle intervention provided to individuals at increased risk
[6, 7], while early detection of T2D may prevent mortality
and complications [8, 9]. Thus, the implementation of
screening strategies for the identification of high-risk individ-
uals, coupled with non-pharmacological interventions be-
comes a public health priority.

The modifiable risk factors related to T2D (e.g. over-
weight/ obesity, physical inactivity, unhealthy dietary habits)
that are developed in childhood and track into adulthood
[10, 11], potentially increase the future 12D risk. Further-
more, these risk factors tend to cluster within a family, as its
members share common genetic background, but also life-
style, social and physical environment. In this context, inter-
ventions targeting families could be potentially more effective
since the whole family becomes more supportive in adopting
the desired behavior changes [12, 13]. Therefore, trying to
identify families at high risk for developing 12D and invite
them to take part in prevention programs could be a promis-
ing and potentially cost-effective approach, since at least two
generations (i.e. parents and children) can be targeted
simultaneously.

Using a two-stage screening procedure to identify individ-
uvals having or being at high risk of developing T2D is an easy
to apply and cost-effective approach [14]. Furthermore, this
approach seems to have an increased response rate com-
pared to other multi-stage screening strategies [15] and is
proposed by the guidelines of several international health or-
ganizations [16, 17]. During the first stage, a non-invasive as-
sessment of risk with a self-reported diabetes risk evaluation
tool is applied. Such a tool is the FINDRISC [18], which is

the most widely used tool in Europe for estimating the future
12D risk. In the second stage, a diagnostic test (fasting glu-
cose, oral glucose tolerance test [OGTT] or glycated
hemoglobin [HbAlc]) is performed, but only among those
individuals categorized as high-risk in the previous stage.

Although the two-stage screening has been used be-
fore in previous studies, in the vast majority of them its
implementation was opportunistic, including individuals
visiting healthcare services or applying door-to-door
procedures [15]. However, this approach seems to be
less effective in reaching and screening less health-
conscious individuals, early middle-aged adults and vul-
nerable population groups, such as low SES groups [19].
Therefore if we want to reach such populations, an alter-
native systematic, low-cost and potentially sustainable
approach needs to be considered. School setting could
facilitate this need and serve as the entry-point to the
community, in order to identify “high-risk families”.

Considering the above, the FeeldDiabetes consortium,
developed and implemented for the first time a two-
stage screening procedure targeting vulnerable families
in six European countries. Primary schools were used as
the entry-point to the community, aiming to reach and
screen the targeted population (children and their fam-
ilies). The primary aim of the current work was to de-
scribe the procedure of the Feeld4Diabetes-screening and
present the relevant results in terms of identifying indi-
viduals and families at high risk for T2D. Furthermore,
since T2D and hypertension share common comorbidi-
ties and risk factors [20], the secondary aim of the
current work was to examine whether the screening
procedure followed could identify also individuals and
families at high risk for hypertension.

Methods

Study background

The current work used the baseline data of the EU-
funded FeeldDiabetes-study (http://feelddiabetes-study.
eu/), which aimed to develop, implement and evaluate a
school- and community-based intervention to prevent
12D among families from vulnerable groups across
Europe. A detailed description of the study design has
been previously published [21]. Recruitment started in
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January 2016 and measurements were conducted be-
tween April and June in Belgium, Greece and Spain,
while for Finland, Hungary and Bulgaria measure-
ments were extended to September 2016. The
FeeldDiabetes-study was registered at clinicaltrials.gov
as NCT02393872.

Recruitment

Recruitment was based on a standardized, multi-stage
sampling procedure and was conducted within selected
provinces in six European countries. The participating
countries are categorized in three socioeconomic levels
according to the World Bank country classification
based on Gross National Income (GNI) per capita [22]
and the Eurostat’s Government Budget Deficit data in
2014 [23]. Specifically the participating countries were
grouped as follows: LMICs (i.e. Bulgaria and Hungary),
HICs (i.e. Belgium and Finland) and HICs under auster-
ity measures (i.e. Greece and Spain). Since the preva-
lence of T2D tends to be higher in LMICs [24], any
municipality, school district or other equivalent unit in
Bulgaria and Hungary was considered as “vulnerable”
area and eligible to participate in the study. Regarding
HICs, as low SES has been associated with increased risk
of T2D in these countries [3], only low SES regions were
considered as “vulnerable” in Belgium, Finland, Greece
and Spain. Specifically, in these countries low SES re-
gions were defined using the following steps: (i) the mu-
nicipalities, school districts or other equivalent units in
the selected provinces were grouped in tertiles according
to SES indices (i.e. literacy or unemployment rates) re-
trieved from official resources and relevant authorities
[25-28] and (ii) “vulnerable” areas were randomly
selected only from the tertile with the lowest SES
indices.

In each country, primary schools located in the
selected “vulnerable” areas were used as the entry-point
to the community. Children attending the first three
grades of compulsory education as well as their parents
and grandparents (wherever feasible) were recruited to
the study. Of these recruited families, the “high-risk fam-
ilies” were identified based on T2D risk estimation, using
the FINDRISC questionnaire. A family was regarded as
“high-risk” if at least one parent fulfilled the country-
specific cut-off point for FINDRISC that indicated in-
creased 12D risk (for the majority of countries, consid-
ering the young age of the participants, that was set as a
FINDRISC score = 9).

First-stage screening

In the participating schools, teachers distributed the
standardized study questionnaire to all children in the
class to be delivered to their parents/ caregivers [29].
Families were requested to return the completed
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questionnaires in sealed envelopes, and the children
from the participating families underwent anthropomet-
ric measurements at school, conducted by trained re-
search assistants [30].

Measurements conducted during the first-stage screening
Questionnaires

Data regarding children’s and parents’ eating, physical
activity and sedentary behaviors, and parents’ sociode-
mographic data were collected, while both parents were
requested to complete the FINDRISC questionnaire. The
most recent version of it consists of eight scored ques-
tions that cover the well-known risk factors of 12D, i.e.
age, body mass index (BMI), waist circumference (WC),
daily physical activity, daily consumption of vegetables
and fruits/ berries, use of antihypertensive medication,
individual’s history of high blood glucose, and family his-
tory of diabetes [31]. The total score indicates the indi-
vidual’s 10-year risk of developing T2D and ranges from
0 to 26, as follows: <7 (low), 7-11 (slightly elevated),
12-14 (moderate), 15-20 (high) and > 20 (very high). In
order to facilitate the assessment of WC, a paper waist
measuring tape was provided to each family.

Anthropometry

Body weight was measured to the nearest 0.1 kg and
children were weighed in light clothing and without
shoes. Height was measured to the nearest 0.1 cm with
the children standing barefoot, keeping shoulders in a
relaxed position, arms hanging freely and head in Frank-
furt horizontal plane. Two readings were obtained out of
each measurement and the mean was used for the ana-
lysis. A third measurement was conducted if the previ-
ous measurements differ > 100g for weight and > 1 cm
for height. Weight and height were used to calculate
BMLI using Quetelet’s equation [weight (kg)/height (m)?].
The International Obesity Task Force (IOTF) cutoff
points [32] were used to categorize children as “under-
weight”, “normal weight”, “overweight”, or “obese”.

Second-stage screening

Following the first-stage screening and after calculating
the FINDRISC scores and identifying the “high-risk fam-
ilies”, researchers contacted these families in a discrete
manner (to avoid stigmatization of children/ families)
and invited them to attend the second-stage screening,
which was conducted outside the school setting. Specif-
ically, all parents and grandparents (wherever feasible) of
the identified “high-risk families” were invited to
undergo a brief medical check-up delivered in local
community centers or during home visits (in certain
cases in Belgium). In all countries, measurements were
conducted by trained research assistants [30], using stan-
dardized protocols and calibrated equipment. The
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current work focuses on the early identification of T2D
and hypertension among parents (early middle-aged
adults) and therefore grandparents’ data were excluded
from the statistical analysis and relevant tables.

Measurements conducted during the second-stage
screening

Blood indices

Blood samples were drawn in the morning after over-
night fasting for at least 8 h. Participants (parents and
grandparents where feasible) were contacted via phone
calls on the previous day to ensure compliance with fast-
ing. Moreover, they were advised to refrain from taking
their medications in the morning when the blood collec-
tion was performed. Fasting plasma glucose (FPG) was
analyzed in accredited laboratories, using similar enzym-
atic assays in all study centers. Participants were classi-
fied according to the American Diabetes Association
(ADA) criteria [33] in the following categories: normal
(FPG < 100 mg/dl; 5.6 mmol/l), prediabetes (FPG 100-
125 mg/dl; 5.6—6.9 mmol/l) and T2D (FPG = 126 mg/d];
7.0 mmol/1).

Blood pressure measurement

Blood pressure (BP) was measured on the right arm, in a
sitting position using an Omron digital blood pressure
measuring device (OMRON M6 or M6 AC) after 5 min
of rest, on three occasions, allowing 1 min interval
among the occasions. Participants were asked to avoid
vigorous exercise, smoking, eating or drinking for 1 h
before the BP measurement. Means of the second and
third measurements were used in the current statistical
analysis. Participants were classified according to the
European guidelines [34] in the following categories: op-
timal or normal (systolic BP < 130 mmHg and/ or dia-
stolic BP < 85 mmHg), high normal (systolic BP 130-139
mmHg and/ or diastolic BP 85-89 mmHg) and hyperten-
sion (systolic BP = 140 mmHg and/ or diastolic BP =90
mmHg), with the BP category to be defined by the high-
est level of BP, either systolic or diastolic.

Anthropometry

Body weight and height were measured in light clothing
and without shoes to the nearest 0.1 kg and 0.1 cm re-
spectively, and WC was measured midway between the
lowest rib margin and the iliac crest to the nearest 0.1
cm. Portable equipment was used [for weight: digital
scales (SECA 813 or 877), for height: telescopic stadi-
ometers (SECA 213 or 214 or 217 or 225), for WC: non-
elastic tapes (SECA 201)]. Two readings were obtained
out of each measurement and the mean was used for the
analysis. A third measurement was conducted if the pre-
vious measurements differ > 100 g for weight, > 1 cm for
height and > 1 ¢cm for WC. BMI and WC were classified
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based on the World Health Organization (WHO) criteria
[35].

Questionnaires

Besides data related to lifestyle factors, sociodemo-
graphic data (e.g. age, gender, education, occupation)
and information regarding medical history and medica-
tion use were collected from participants (parents and
grandparents where feasible). Specifically, previous dia-
betes diagnosis was assessed by the question “Has a
physician ever told you that you have diabetes?”, while
medication-treated hypertension was assessed by the
question “Do you currently use drugs for high BP pre-
scribed by a physician?” (Possible answers: yes, no).

Statistical analysis

In the current work the participating countries were
grouped in regions as: HICs (Belgium and Finland),
HICs under austerity measures (Greece and Spain) and
LMICs (Bulgaria and Hungary). A descriptive statistical
analysis was performed by using the Statistical Package
for Social Sciences (SPSS Inc., Chicago, IL, USA), ver-
sion 21.0. Continuous variables are presented as means
+ standard deviations and categorical values as propor-
tions (%). Differences in continuous variables were
assessed by parametric (One-Way Analysis of Variance)
or nonparametric tests (Kruskall-Wallis), according to
the distribution of the variables (Kolmogorov-Smirnoff
test), while Pearson’s Chi-square test was used to evalu-
ate the differences in proportions. All statistical tests
were two-tailed and the level of statistical significance
was set at P < 0.05.

Results

The population reached in the Feel4Diabetes-study is
presented in Table 1. Overall, 28,075 families were con-
tacted via the participating 219 primary schools. During
the first-stage screening that was delivered via the school
setting with the completion of a self-reported screening
tool (i.e. FINDRISC), 11,396 families were screened for
12D risk. All parents and/or grandparents of those fam-
ilies identified with increased risk were invited to the
second-stage screening (a more detailed medical exam-
ination) and finally at least one adult from 2537 “high-
risk families” was measured at baseline, with data avail-
able for 3153 parents.

The descriptive characteristics of the parents and chil-
dren of the “high-risk families” that participated in the
second-stage screening, stratified by region are presented
in Table 2. Parents were aged 41.1 + 5.6 years and 65.8%
were females. Overall, 65.8% of parents were full-time
employed; while 23.6% of them had less than 12 years of
education, with the latter being lower in HICs. The
prevalence of overweight and obesity was 35.3 and
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Table 1 Population reached and screened in the “FeeldDiabetes-study”
Number of All HICs under LMICs HICs
countries  austerity measures

Greece Spain Bulgaria Hungary Belgium Finland
Participating schools 219 56 41 20 14 58 30
Families contacted via participating schools 28,075 5195 4823 6541 2902 5367 3247
Families participated in the *first-stage screening” 11,396 2096 1567 2948 1762 1684 1339
Parents provided completed FINDRISC questionnaires ("first-stage screening”) 20,501 374 3043 5211 3034 2990 2482
Children measured at school setting (anthropometric indices obtained) 12,194 2286 1703 3034 1867 1798 1506
Families identified as “high risk families” and invited to participate in the 4484 907 715 1088 689 475 610
"secand-stage screening”
Families participated in the "second-stage screening” 2537 452 541 463 286 420 375
Parents participated in the "second-stage screening” 3153 696 659 554 319 499 426
Grandparents participated in the "second-stage screening” 121 69 - 1 5 -

46

FINDRISC Finnish Diabetes Risk Score, HICs High-income countries, LMICs Low to middle-income countries

36.7%, respectively, in the total sample and it was found
to be lower in LMICs compared to other regions. Finally,
among the participating “high-risk families”, 2711 chil-
dren (aged 8.16 + 1.0 years; 51.1% girls) were measured.
The prevalence of prediabetes and 12D among the
parents that participated in the second-stage screening is
presented in Table 3. According to the measured FPG

Table 2 Descriptive characteristics of parents and children of families participated in the second-stage screening by region

and the ADA criteria, the overall prevalence of prediabe-
tes was 23.2%, while for T2D it was 3.0%. A marked
higher prevalence of prediabetes and T2D was observed
in parents with higher FINDRISC (P < 0.001) in all coun-
tries, as well as in each region (Fig. 1). Overall, among
those parents identified with 12D, 53.5% of participants
were previously undetected, with this percentage being

Total sample HICs under austerity measures LMICs HICs P-value*
Parents (n =2849) (n=1385) (n=624) (n =840)
Age (years) 411 (556) 424 (5.32)*° 396 (5.40) 401 (560)" <0001
Fernales, n (%) 1875 (65.8) 837 (60.4)*° 464 (74.4) 574 (683)° <0001
Occupation, n (%)
Work full- time 1875 (65.8) 885 (63.9)° 445 (7130 545 (64.8)" <0001
Work part- time 335 (11.7) 154 (11.1)*° 41 (6.5 140 (16.7)¢
Stay at home parent 345 (12.1) 203 (14.7)° 83 (133)° 59 (7.0
Unemployed 139 (4.9) 112 (8.1)*F 8 (1.3)? 19 (2.3)°
Full-time education 31(10) 4 (03 8 (1.3° 19 (2.3)°
Other** 124 (4.4) 27 (1970 39 (6.3)° 58 (69)°
Educational level, n (%)
< 12years 673 (23.6) 373 (26.9)° 160 (256)° 140 (16.7)*F <0007
= 12years 2176 (76.4) 1012 (73.)° 464 (744)° 700 (833"
Weight status, n (%)
Overweight 1006 (35.3) 506 (36.5)° 185 (29.6)*° 315 (37.5)° <0001
Obese 1045 (36.7) 550 (39.7)° 203 (32.6)* 292 (34.8)
Children (n=2711) (n=1089) (n=753) (n =869)
Age (years) 816 (102) 7.80 (0.93)*° 843 (1.00)° 836 (1.00)° <0001
Females, n (%) 1385 (51.1) 549 (504) 393 (522) 443 (51.0) 0752

Data are means (SD) except where noted otherwise

"P-values indicate the significance of the differences among regions

Figures sharing the same superscript letters differentiate significantly from each other
“Other includes “retired” and “something else”
HICs High-income countries, LMICs Low to middle-income countries
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Table 3 Prevalence of prediabetes and diabetes in parents participated in the second-stage screening

| Il Il [VParticipants as presented in P-

Participants Participants Participants for whom diabetes Emgggg"cigtg@d by value®

identified with identified with ~ was previously undetected among 9o

prediabetes, n (%) diabetes, n (%) those identified with diabetes 0-1 12-14 15-26

in column Il, n (%)™

All countries (n = 2685) 623 (23.2) 81 (3.0) 40 (535) 13(813)° 13(647) 14 (3687 0.007
HICs under austerity measures 304 (24.3) 36 (2.9 15 (400) 4(57.1)  5(66.7) 6(27.3) 0127
(n=1249)
LMICs (n = 644) 84 (13.1) 26 (4.0) 21 (80.0) 8(1000) 7(857)  6(60.0) 0.098
HICs (n = 792) 235 (29.6) 19 (2.4) 4 (364) 1(1000)  1(250)  2(333) 0.368

"P-values indicate the significance of the differences among FINDRISC categories

Figures sharing the same superscript letters differentiate significantly from each other
" The numbers provided for this variable in the case of HICs do not include data from Finland (n = 7), since participants with previously diagnosed diabetes were

excluded from the study at this study center

FINDRISC Finnish Diabetes Risk Score, HICs High-income countries, LMICs Low to middle-income countries

lower in the highest FINDRISC category compared to
the lowest one (P = 0.007).

The prevalence of high normal BP and hypertension
among parents that participated in the second-stage
screening are presented in Table 4. The overall preva-
lence of high normal BP was 14.0%, ranging from 12.7
and 16.7% to 15.7% for participants with FINDRISC
score<11, 12-14 and =15, respectively (Fig. 2). The
prevalence of hypertension was 18.6% in the total sam-
ple, while 80.3% of the participants identified with
hypertension were not receiving any antihypertensive
treatment. The prevalence of hypertension was found to
be higher in the higher FINDRISC categories compared
to the lowest one (Fig. 2), while the percentage of partic-
ipants not receiving any antihypertensive treatment
among those identified with hypertension was found to
be lower in the higher FINDRISC categories compared
to the lowest ones (P < 0.001).

The prevalence of overweight or obesity in the chil-
dren of “high-risk families” participating in the second-
stage screening is presented in Table 5. This was found
to be 28.2% in the total sample, with this percentage be-
ing higher if the parents were at higher T2D risk (i.e. at
least one parent with FINDRISC score 12-14 or =z 15 vs.
both parents with FINDRISC score <11, P <0.001). The
same trend was also observed for HICs under austerity
measures, while no significant differences were found
among parental FINDRISC categories for the other
regions.

Discussion

In the Feel4Diabetes-study, a large number of families
were screened and a relatively high number of parents
were identified to be at high risk for T2D and hyperten-
sion via a two-stage screening procedure, trying to keep
the cost as low as possible. That was realized via the use
of available community infrastructure (primary schools
and local municipality centers) and personnel (ie.

teachers and healthcare professionals wherever feasible).
The current approach, using the school-setting as the
entry-point to the community, can be a potentially cost-
effective and sustainable community-based approach for
the early identification of high-risk individuals and fam-
ilies for T2D and hypertension and support relevant pre-
vention initiatives. Overall, the implemented screening
procedure as well as the definition and prioritization of
vulnerable population-groups, could guide other similar
strategies both in LMICs and HICs across Europe.
Considering the relatively voung age (41.1+5.6
yvears) of the study population (i.e. parents of
primary-school children), recruited in countries across
Europe, the fact that about only 66% of them re-
ported to be working full-time and almost 25% had
less than 12 years of education, indicate that the aim
of the FeeldDiabetes-study to target primarily vulner-
able groups was achieved to a large extent. Selecting
the most appropriate screening strategy to reach such
a population (i.e. early middle-aged adults and popu-
lations in low SES areas) poses challenges for health-
care professionals. Although opportunistic screening
for T2D among asymptomatic individuals has been
recommended as the most efficient approach [36],
this may lead to selection bias due to reaching the
most motivated individuals. On the other hand, the
door-to-door screening approach can target a large
segment of the population, but it has been reported
to have lower adherence to the diagnostic tests com-
pared to opportunistic screening [37] and may not be
a sustainable and easily scalable approach. To over-
come these issues, the findings of the current study
indicate that applying a two-stage screening using pri-
mary schools as the entry-point to the community
can efficiently reach high-risk families/ individuals.
Therefore, by embedding this procedure into the local
or national school and local healthcare systems, a sys-
tematic, continuous and organized screening could be
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Fig. 1 Prevalence of prediabetes and diabetes in parents participated in the second-stage screening by FINDRISC category. P-values indicate the
significance of the differences among FINDRISC categories: 0-11 (low and slightly elevated risk), 12-14 (moderate risk), 15-16 (high and very high
risk). Figures sharing the same superscript letters differentiate significantly from each other. FINDRISC: Finnish Diabetes Risk Score; HICs: High-
income countries; LMICs: Low to middle-income countries

delivered at population level and potentially reach the
largest part of the community.

The screening approach used in the Feel4Diabetes-
study managed to identify 3.0 and 23.2% of individuals
with T2D and prediabetes, respectively, and these per-
centages were found to be increased in the higher

FINDRISC categories. These figures seem to be lower
compared to findings from some other studies [38, 39],
possibly due to the screening approach used in the
current study (i.e. targeting the whole population and
not only the health conscious ones or those attending
healthcare services for other health issues), as well as the

Table 4 Prevalence of high normal blood pressure and hypertension in parents participated in the second-stage screening

Il IVParticipants as presented in column  P-

Participants Participants Participants not W, stratified by FINDRISC categary value
identified identified with receiving 0-11 12-14 15-26
with high hypertension, n (%) antihypertensive
normal blood treatment
pressure, n (%) among those
identified with
hypertension, n (%)
All countries (n = 2723) 382 (14.0) 507 (18.6) 407 (803) 231 (892)* 116 (77.1)*° 60 (61.7)°° <0001
HICs under austerity measures (n = 1261) 154(12.2) 156 (124) 121 (77.5) 74 (88.8)° 31(732) 16 (533)* <0001
LMICs (n =582) 74 (12.7) 119 (20.5) 84 (708) 41(796) 29 (683) 14 (565) 0121
HICs (n = 880) 154 (17.5) 232 (26.4) 202 (87.0) 117 (933)°  55(855) 30(707)° 0001

*P-values indicate the significance of the differences among FINDRISC categories

Figures sharing the same superscript letters differentiate significantly from each other
FINDRISC Finnish Diabetes Risk Score, HICs High-income countries, LMICs Low to middle-income countries
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Fig. 2 Prevalence of high normal blood pressure and hypertension in parents participated in the second-stage screening by FINDRISC category.
P-values indicate the significance of the differences among FINDRISC categories: 0-11 (low and slightly elevated risk), 12-14 (moderate risk), 15—
16 (high and very high risk). Figures sharing the same superscript letters differentiate significantly from each other. AINDRISC: Finnish Diabetes Risk
Score; HICs: High-income countries; LMICs: Low to middle-income countries

younger age of the participants. Furthermore, 53.5% of
cases identified with T2D were previously undetected.
This is in accordance with current estimations indicating
that almost half of all people with diabetes are undiag-
nosed [1]. It has been also reported that the FINDRISC
questionnaire is considered valid for identifying individ-
uals with undiagnosed T2D and dysglycaemia in the
population under study, while “individuals’ history of

high blood glucose” was the FINDRISC component most
strongly associated with both conditions [40]. In this
context, the proportion of undetected T2D cases was
found to be highest in the lowest FINDRISC category,
probably because these individuals obtained a low score
in the aforementioned FINDRISC component. To some
extent this can be attributed to the fact that many of
these participants may have not previously undergone

Table 5 Prevalence of overweight or abesity in children of families participated in the second-stage screening

Variables Total By parental FINDRISC category
sample Both parents 0-11 At least one parent 12-14 At least one parent 15-26  P-value*
Overweight or abesity in children, n (%)
All countries (n =2231) 630 (282) 267 (245" 213 (3147 150 (32.5)° 0.001
HICs under austerity measures (n = 930) 309 (33.2) 126 (28.9)° 100 (35.1) 83 (39.7° 0018
LMICs (n =616) 175 (284) 73 (246) 64 (327) 38 (309) 0.119
HICs (n =685) 146 (21.3) 68 (19.0) 49 (249) 29 (223) 0258

*P-values indicate the significance of the differences among parental FINDRISC categories
Figures sharing the same superscript letters differentiate significantly from each other
FINDRISC Finnish Diabetes Risk Score, HICs High-income countries, LMICs Low to middle-income countries
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any glycaemia testing, most likely because of their rela-
tively young age, lack of other risk factors or lack of
awareness [41].

Prevalence of high BP was comparable with other stud-
ies conducted in European countries [42—44], although
with large variations among countries, sexes or SES
groups (relevant data from the Feel4Diabetes-study are
not presented in the current paper). In correspondence
with the prevalence of 12D and prediabetes by FINDRISC
category observed in the current study, a similar trend was
also reported for hypertension and high normal BP, with
the prevalence being higher in the higher FINDRISC cat-
egories. Indeed, data from a prospective study has shown
that FINDRISC can also identify subjects at high risk for
developing hypertension in the long-term [45]. Further-
more, in the Feel4Diabetes-study a high proportion
(=80.0%) of the individuals identified with hypertension
was not receiving any antihypertensive treatment. Similar
high percentages have been previously reported from
population studies [46]. Based on available literature [46,
47], probably many individuals were not aware of their
condition, but this can only be speculated in the current
study, since the awareness of having hypertension/ high
BP was not assessed. Last but not least, individuals that
had taken medications for high blood pressure on a regu-
lar basis at some point in their life, scored higher in the
FINDRISC. This could probably explain why the propor-
tion of undetected cases of hypertension among the indi-
viduals identified with hypertension was lower in the
highest FINDRISC category.

Finally, about 30% of the children from the families
participating in the second-stage screening were over-
weight or obese, with this percentage being higher in
families that at least one parent was at higher-risk
for T2D based on self-reported FINDRISC data. Overall,
more than 70% of the parents attending the second-
stage screening were found to be overweight or obese.
Given the positive association between parental and chil-
dren’s weight status [48], the implementation of a life-
style intervention targeting the whole family could have
multiple benefits for both high-risk parents and their off-
spring. Emphasizing to parents that serve as role models
for their children [49], could further motivate them to
apply lifestyle changes for their own benefit, as well as
for the benefit of their children.

Conclusions

The findings of the current work demonstrate that the
systematic, two-stage screening procedure implemented
in the FeeldDiabetes-study using the school as the entry-
point to the community can identify individuals and
families at high risk for 12D and /or hypertension. Fur-
thermore, considering the relatively young age of the
adult participants/parents in the current study, a large
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proportion of undetected T2D and/or hypertension was
also identified. As the current approach is easy-to-apply
and with relatively low cost, it could be considered
potentially scalable and sustainable for the early identifi-
cation of high-risk individuals and families (also within
vulnerable population-groups), and support initiatives
for the prevention of 12D and hypertension.

Abbreviations
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Aim: To assess the diagnostic accuracy of the FINDRISC for undiagnosed type 2 diabetes
mellitus (T2DM) and dysglycaemia (ie. the presence of prediabetes or T2DM) among early
middle-aged adults from vulnerable groups in a large-scale European cohort.

Methods: Participants were recruited from low-socioeconomic areas in high-income coun-
tries (HICs) (Belgium-Finland) and in HICs under austerity measures (Greece-Spain) and
from the overall population in low/middle-income countries (LMICs) (Bulgaria-Hungary).
Study population comprised of 2116 parents of primary-school children from families iden-
tified at increased risk of T2DM, based on parental self-reported FINDRISC. Sensitivity (Se),
specificity (Sp), area under the receiver operating characteristic curves (AUC-ROC) and the
optimal cut-offs of FINDRISC that indicate an increased probability for undiagnosed T2DM
or dysglycaemia were calculated.

Results: The AUC-ROC for undiagnosed T2DM was 0.824 with optimal cut-off =14 (Se = 68%,
Sp =81.7%) for the total sample, 0.839 with optimal cut-off >15 (Se = 83.3%, Sp = 86.9%) for
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HICs, 0.794 with optimal cut-off >12 (Se = 83.3%, Sp = 61.1%) for HICs under austerity mea-
sures and 0.882 with optimal cut-off >14 (Se=71.4%, Sp = 87.8%) for LMICs. The AUC-ROC
for dysglycaemia was 0.663 with optimal cut-off >12 (Se = 58.3%, Sp =65.7%) for the total
sample, 0.656 with optimal cut-off >12 (Se = 54.5%, Sp = 64.8%) for HICs, 0.631 with optimal
cut-off >12 (Se = 59.7%, Sp =62.0%) for HICs under austerity measures and 0.735 with opti-
mal cut-off >11 (Se=72.7%, Sp = 70.2%) for LMICs.

Conclusion: FINDRISC can be applied for screening primarily undiagnosed T2DM but also
dysglycaemia among vulnerable groups across Europe, considering the use of different

cut-offs for each subpopulation.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

Diabetes mellitus is one of the largest global health emergen-
cies of the 21°* century, with increasing prevalence world-
wide, that currently affects 8.8% of the adult population [1].
Type 2 diabetes mellitus (T2DM) accounts for about 90% of
all diabetes cases, while a major public-health challenge is
that about 50% of these cases remain undiagnosed [1]. Since
T2DM does not cause specific symptoms for many years,
detection is often delayed and advanced complications are
frequently present at the time of diagnosis [2,3]. In addition,
prediabetes —i.e. an intermediate hyperglycemic state charac-
terized by impaired fasting glucose (IFG) and/or impaired glu-
cose tolerance (IGT) - is a risk factor for developing T2DM
with the annual incidence of T2DM in individuals with differ-
ent prediabetes stages (IFG, IGT, and both) to vary from 5 to
10% [4]. As there is evidence that early detection of T2DM
may reduce mortality and the risk of complications [5,6],
and that the identification of people with prediabetes fol-
lowed by lifestyle and/or pharmacological interventions can
prevent or delay T2DM |7,8], the implementation of screening
strategies for its early diagnosis and prevention is reasonable
[9].

There is a variation in the burden of diabetes among pop-
ulation groups. About 79% of adults with diabetes live in low/
middle-income countries (LMICs) [1], while low educational
level and high unemployment rate in high income countries
(HICs) have been associated with increased risk of T2DM
[10]. Moreover, 84.5% of all people with undiagnosed diabetes
live in LMICs, while even in HICs 37.3% of people with dia-
betes have undiagnosed disease [1]. These inequalities may
also further vary among HICs, since the global financial crisis
has an adverse impact on population health and access to
care; especially in countries that suffered the strictest auster-
ity measures [11]. Thus, a large segment of the population in
LMICs, as well as low socioeconomic groups in HICs could be
considered as vulnerable for developing T2DM. Given the
increasing T2DM prevalence [1], identifying T2DM at early
stage becomes a public health priority, especially in vulnera-
ble population groups.

According to the current guidelines, T2DM diagnosis can
be based on measurements of either fasting plasma glucose
(FPG), 2 h glucose value after an oral glucose tolerance test
(OGTT) or glycated haemoglobin (HbA1lc) [12,13]. However,

these methods are invasive, time-consuming and expensive
[14], hence not suitable for mass screening. Furthermore,
since they provide information only by measuring glycaemia,
it would be more efficient to also identify individuals at high
risk of T2DM when being in normoglycaemic state, in order to
prevent prediabetes and overt T2DM by implementing effec-
tive interventions. Thus, a number of risk scores have been
developed worldwide from different settings and populations,
both for detection of undiagnosed T2DM and for identification
of individuals at future risk [15-17]. In this context, interna-
tional health organizations [12,13,18] recommend the use of
validated diabetes risk scores to guide health care profession-
als on whether performing a diagnostic test is appropriate.
The Finnish Diabetes Risk Score (FINDRISC) was developed
for the Finnish National T2DM Prevention Programme [19] to
facilitate identification of people at increased risk and it is the
most commonly used diabetes risk score in Europe. Previous
studies have evaluated the FINDRISC in detecting undiag-
nosed T2DM and/or prediabetes in many European [20-26]
and other countries [27-31], with good validity results in most
of these populations. Simplified versions of the FINDRISC
have been also tested and were found to be equally efficient
as FINDRISC [22,25,28]. However, previous validation studies
of the FINDRISC conducted in Europe are based on data col-
lected from one country and have not taken into considera-
tion socioeconomic criteria or focused on vulnerable groups.
Furthermore, the study population in these studies included
middle-aged or old participants [20-26| or patients with one
or more cardiovascular risk factors [21,22,26], usually
recruited using opportunistic screening methods (i.e. among
those individuals attending general practitioners’ offices or
health care centers) [21,23,26] or as a random population sam-
ple [20,22,24,25]. Thus community-based evaluations of the
FINDRISC among vulnerable groups in multi-center studies
seem to be essential in order to examine its general applica-
bility and accuracy to screen for glucose metabolism disor-
ders, as well as to provide a rational basis to refer high risk
individuals for glycaemia testing so that to confirm diagnosis.
The primary aims of current study were to (i) assess the
diagnostic accuracy of the FINDRISC in detecting undiagnosed
T2DM and dysglycaemia among early middle-aged adults in a
large-scale European cohort and (ii) examine any potential
differences in FINDRISC performance among LMICs and vul-
nerable groups in HICs and HICs under austerity measures.
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A secondary aim was to examine which FINDRISC compo-
nents were most strongly associated with these outcomes,
so that to further support the development and use of simpli-
fied versions.

2. Material and methods
2.1 Study background

The current study used the baseline data of the EU-funded

Feeld4Diabetes-study (http:/feelddiabetes-study.eu/), which
aimed to develop, implement and evaluate a school- and
community-based intervention to prevent T2DM among fam-
ilies from wulnerable groups across Europe. The
Feel4Diabetes-study was registered at clinicaltrials.gov as
NCT02393872.

2.2. Study protocol and recruitment

A detailed description of methods has been previously pub-
lished [32]. In brief, recruitment was based on a standardized,
multi-stage sampling procedure and was conducted within
selected provinces in six European countries, targeting
population-groups that were wvulnerable for developing
T2DM. In Bulgaria and Hungary (i.e. LMICs), all families were
considered vulnerable and eligible to participate in the study,
while in Belgium, Finland, Greece and Spain (i.e. HICs), fami-
lies from municipalities with the lowest educational level or
the highest unemployment rate (as retrieved from official
resources and authorities) were included as vulnerable
groups. In each country, primary schools located in the
selected municipalities were used as the entry-point to the
community and the children attending the first three grades
of compulsory education, as well as their parents and/or
grandparents, were recruited to the study.

Self-administrated FINDRISC questionnaires were col-
lected from 20,547 parents (53.7% females) from 11,395 fami-
lies. Of these families, those at higher risk of developing
T2DM (further mentioned as “high-risk families”) were iden-
tified. A family was regarded as "high-risk" if at least one par-
ent fulfilled the country-specific cut-off point for FINDRISC
(for the majority of countries that was FINDRISC > 9, consid-
ering the young age of the participants). Following this first
screening via school setting, all the parents and/or grandpar-
ents of the “high-risk families”, irrespectively of their individ-
ually calculated FINDRISC, were invited to undergo a more
detailed assessment (second screening) delivered in local
community centers or during home visits (in Belgium).

From the identified “high-risk families”, 3148 parents from
2535 families underwent the second screening. Of these, 83
(2.64%) participants were excluded from the current analysis
because of previously diagnosed diabetes, 429 (13.6%) partici-
pants due to missing FPG data, 117 (3.72%) participants due to
incomplete information to calculate FINDRISC and 403 (12.8%)
participants due to missing other questionnaire or measure-
ment data.

In all countries, measurements were conducted by thor-
oughly trained research assistants, using standardized proto-
cols and calibrated equipment. Recruitment started on

January 2016 and measurements were conducted between
April-June and for Finland, Hungary and Bulgaria were
extended during August-September 2016.

2.3. Measures

Questionnaire data: During the first screening, all parents were
requested to complete the most recent version of the FIN-
DRISC questionnaire, which consists of eight scored ques-
tions that cover the well-known risk factors of T2DM, i.e.
age, body mass index (BMI), waist circumference (WC), daily
physical activity, daily consumption of wvegetables and
fruits/berries, use of antihypertensive medication, history of
high blood glucose, and family history of diabetes [33]. The
total score indicates the individual’s 10-year risk of develop-
ing T2DM and ranges from 0 to 26, as follows: <7 (low), 7-11
(slightly elevated), 12-14 (moderate), 15-20 (high) and =20
(very high). In order to facilitate the assessment of WC, a
paper measuring waist tape was provided to all participants.
Standardized questionnaires were also used to collect data
related to participants’ sociodemographics.

Anthropometry: Body weight and height were measured in
light clothing and without shoes to the nearest 0.1kg and
0.1 cm respectively, and WC was measured midway between
the lowest rib margin and the iliac crest to the nearest
0.1cm. Portable equipment was used (for weight: digital
scales, for height: telescopic stadiometers, for WC: non-
elastic tapes). BMI and WC were classified based on the World
Health Organization (WHO) criteria [34].

Blood pressure measurement: Blood pressure was measured
on the right arm, in a sitting position using electronic sphyg-
momanometers (OMRON M6 or OMRON M6 AC) after five
minutes of rest, on three occasions, at one minute interval.

Blood indices: Blood samples were drawn in the morning
after overnight fasting (duration: eight hours or longer). FPG
and serum total and high-density lipoprotein (HDL) choles-
terol and triglyceride levels were analyzed in accredited labo-
ratories, using similar enzymatic assays in all study centers.
Low-density lipoprotein (LDL) cholesterol was calculated
using the Friedewald formula [35]. Participants without previ-
ously diagnosed diabetes were classified according to the
WHO criteria [36], as: normal (FPG < 6.1 mmol/L), prediabetes
(FPG 6.1-6.9mmol/L) and T2DM (FPG > 7.0 mmol/L). Dysgly-
caemia was defined as the presence of prediabetes or T2DM.

2.4. Ethics statement

The FeeldDiabetes-study adhered to the Declaration of Hel-
sinki and the conventions of the Council of Europe on human
rights and biomedicine. All participating countries obtained
ethical clearance from the relevant ethical committees and
local authorities. All participants gave their written informed
consent prior to their enrolment in the study.

2.5. Statistical analysis

In the current analysis the participating countries were
grouped to country categories as: HICs (Belgium-Finland),
HICs under austerity measures (Greece-Spain) and LMICs
(Bulgaria-Hungary). Descriptive data on participants’ charac-
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teristics are presented as means + standard deviations or per-
centages for continuous or categorical values, respectively.
For between-group comparisons, One-Way Analysis of Vari-
ance or Kruskall-Wallis was used for continuous variables,
while the Pearson’s Chi-square test was used to compare
percentages.

Receiver operating characteristic (ROC) analysis was used
to assess the accuracy of the FINDRISC in detecting undiag-
nosed T2DM and dysglycaemia. The area under the ROC
curves (AUC-ROC) were plotted, while sensitivity (Se), speci-
ficity (Sp), positive predictive value (PPV) and negative predic-
tive value (NPV) were calculated for FINDRISC values from 11
to 16. The optimal cut-offs were determined by the point with
the shortest distance to (0,1) in the ROC curve that maximizes
the Se and Sp of the test. The distance for each observed cut-
off was calculated as the square root of [(1— Se)”+ (1 — Sp)]
[37].

Multivariate logistic regression models were constructed
to estimate the association of FINDRISC value and its
separate components with undiagnosed T2DM and
dysglycaemia. These analyses were adjusted for potential
confounders (sex, educational level and country category).
All statistical tests were two-tailed and the level of statisti-
cal significance was set at P<0.05. The statistical analyses
were performed using the Statistical Package for Social
Sciences (SPSS Inc., Chicago, IL, USA), version 21.0 and the
MedCalc (MedCalc Software bvba, Ostend, Belgium), version
18.6.

3. Results

Table 1 presents the descriptive characteristics of the 2116
participants, stratified by country category. Participants were
aged 41.1+5.48years and 67.3% were women. The overall
prevalence of unemployment was 5.1%, higher in HICs under
austerity measures compared with HICs and LMICs (8.4% vs.
2.5% and 0.7%, respectively, P <0.05). About one quarter of
participants had less than 12 years of education (22.9%) and
were current smokers (25.9%), with these percentages being
statistically significant lower in HICs compared with other
country categories. According to FPG and the WHO criteria,
the overall prevalence of undiagnosed T2DM was 1.2%, with-
out significant differences among country categories, while
for prediabetes it was 5.6%, higher in HICs compared with
LMICs (8.0% vs. 3.5%, P < 0.05). In the total sample, mean FIN-
DRISC value was 10.2 + 4.06 (range 0-22), lower in LMICs com-
pared with HICs and HICs under austerity measures (8.35
+4.71 vs. 10.5+3.70 and 10.8 +3.70, respectively, P < 0.05).
Statistically significant differences were observed among
country categories in the percentages of FINDRISC compo-
nents. A higher percentage of participants in HICs had posi-
tive history of high blood glucose or family history of
diabetes, while a lower percentage of participants in HICs
under austerity measures belonged to the younger age cate-
gories, was physically active for at least 30 min daily and con-
sumed vegetables and fruits/berries every day Regarding
LMICs, a higher percentage of participants belonged to lower
categories of BMI and WC and had ever taken antihyperten-
sive medication on regular basis.

Table 2 presents the clinical characteristics of study partic-
ipants across three FINDRISC categories (values: 0-11, 12-14,
15-26). As expected, age, prevalence of obesity and central
obesity (defined as WC higher than 88cm or 102cm for
women and men, respectively), but also blood pressure, FPG,
cholesterol and triglyceride levels increased with greater FIN-
DRISC (P<0.05 for all indices). A marked increase in the
prevalence of undiagnosed T2DM and prediabetes was
observed as FINDRISC values increased (P <0.001). Indica-
tively, in participants with FINDRISC > 15, the prevalence of
undiagnosed T2DM and prediabetes was 5.1% and 10.7%,
respectively.

The AUC-ROC for detecting undiagnosed T2DM (Fig. 1A)
was 0.824 (95% CI:0.755-0.893) for the total sample; 0.839
(95% CI:0.643-1.000) for HICs, 0.794 (95% CI:0.693-0.895) for
HICs under austerity measures and 0.882 (95% CL0.813-
0.951) for LMICs. The AUC-ROC for detecting dysglycaemia
(Fig. 1B) was 0.663 (95% CIL:0.615-0.710) for the total sample,
0.656 (95% CI:0.579-0.733) for HICs, 0.631 (95% CI.0.559-0.702)
for HICs under austerity measures and 0.735 (95% CL0.617-
0.854) for LMICs. No statistically significant differences were
found among country categories for both outcomes (P > 0.05
for all pairwise comparisons). Table 3 shows the FINDRISC
characteristics (Se, Sp, PPV, NPV), using different cut-offs for
identifying undiagnosed T2DM or dysglycaemia. The optimal
cut-off for undiagnosed T2DM was >14 for the total sample
(Se=68.0%; Sp=817%) and for LMICs (Se=714%;
Sp = 87.8%), =15 for HICs (Se=83.3%; Sp=286.9%) and >12
for HICs under austerity measures (Se=83.3%; Sp=611%).
Regarding dysglycaemia, the optimal cut-off was >12 for the
total sample (Se=583%; Sp=65.7%), as well as for HICs
(Se=54.5%; Sp=64.8%) and for HICs under austerity mea-
sures (Se=59.7%; Sp=62.0%), while =11 for LMICs
(Se =72.7%; Sp =70.2%).

Results from logistic regressions showed significant asso-
ciations of the FINDRISC with undiagnosed T2DM and dysgly-
caemia. One unit increase in the FINDRISC value was
associated with a 35.6% (95% Cl1:22.0%-50.8%) increased odds
of having undiagnosed T2DM and an 18.3% (95% CI:12.8%—
24.1%) increased odds of having dysglycaemia, after adjusting
for sex, educational level and country category (data not
shown). Multivariate logistic regression analyses, as pre-
sented in Table 4, revealed the variables most strongly associ-
ated with undiagnosed T2DM to be BMI higher than 30 kg/m?
(OR =2.82; 95% CI:1.04-7.66), regular use of antihypertensive
medication (OR =2.63; 95% CI:1.03-6.69) and history of high
blood glucose (OR =6.23; 95% CI:2.57-15.1). Significant associ-
ations were also observed between dysglycaemia and age
over 45 years (OR=1.68, 95%CL:1.14-2.47), BMI higher than
30kg/m? (OR = 1.80; 95% CL:1.18-2.74) and history of high blood
glucose (OR = 3.89; 95% CI:2.60-5.83).

4, Discussion

The increasing prevalence of T2DM emphasizes the need to
develop and implement better strategies for its early diagno-
sis and prevention. A simple first-level screening for predia-
betes and T2DM through the use of non-laboratory and
valid risk scores, followed by glycaemia testing for those indi-
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able 1 - Descriptive characteristics of the study population by country category.

Total sample

High-income

High-income

Low/middle-income  P-value’

(n =2116) countries countries under countries
(Belgium-Finland)  austerity measures  (Bulgaria-Hungary)
(n=610) (Greece-Spain) (n =432)
(n=1074)
Age (years) 41.1 (5.48) 40.2 (5.58)% 42.3 (5.36)*° 39.6 (4.97)° <0.001
Females, % (n) 67.3 (1425) 69.0 (421)*° 62.6 (672)*F 76.9 (332)> <0.001
Occupation, % ()
Unemployed 5.1 (108) 2.5 (15)2 8.4 (90)*° 0.7 (3)° <0.001
Stay at home parent 12.5 (265) 7.5 (46) 15.1 (162)* 13.2 (57)°
Work part-time 11.6 (245) 15.9 (97)*° 10.8 (116)* 7.4 (32)°
Other™ 70.8 (1498) 74.1 (452)* 65.7 (706)*° 78.7 (340)°
Educational level, % (n)
<12 years 22.9 (485) 16.2 (99)* 27.1 (292) 22.0 (95) <0.001
>12 years 77.1 (1631) 83.8 (511)* 72.9 (783) 78.0 (337)
Smoking, % (n)
Never 45,2 (957) 55.4 (338)**° 43,2 (464)*< 35.7 (155)>¢ <0.001
Ex-smoker 28.9 (611) 33.6 (205)*° 27.6 (296)* 25.4 (110)°
Current smoker 25.9 (548) 11.0 (67)*® 29.2 (314)*< 38.8 (167)>°
Undiagnosed T2DM, % (n) 1.2 (25) 1.0 (6) 1.1 (12) 1.6 (7) 0.620
Prediabetes, % (n) 5.6 (119) 8.0 (49)* 5.1(55) 3.5 (15)* 0.019
FINDRISC value 10.2 (4.06) 10.5 (3.70) 10.8 (3.70)° 8.35 (4.71)*>P <0.001
FINDRISC categories, % (n)
<7 16.4 (346) 12.6 (77)* 11.7 (126)° 33.1 (143)**° <0.001
7-11 47.7 (1010) 50.5 (308)* 489 (525)° 41.0 (177)*
12-14 23.1 (488) 23.1 (141) 25.1 (270)* 17.8 (77)?
15-20 12.4 (263) 13.4 (82)2 13.9 (149)° 7.4 (32)3°
>20 0.4 (9) 0.2 (2) 0.4 (4) 0.7 (3)
FINDRISC components
Age
<45 years 76.0 (1609) 80.2 (489)* 70.0 (752)*° 85.2 (368)° <0.001
45 54 years 23.1 (488) 19.0 (116)* 28.8 (309)** 14.6 (63)°
55-64 years 0.8 (17) 0.5 (3) 1.2 (13) 0.2 (1)
>64 years 0.1(2) 0.3 (2) 0.0 (0) 0.0 (0)
BMI
<25 kg/m? 33.6 (710) 29.8 (182)* 30.4 (327)° 46.5 (201)2* <0.001
25-30kg/m? 37.3 (789) 39.8 (243)* 38.5 (413)° 30.8 (133)2*F
>30 kg/m? 29.2 (617) 30.3 (185)* 31.1 (334)° 22.7 (98)*®
Waist circumference
F:<80 cm, M:>94 cm 13.7 (289) 7.4 (45)2 10.5 (113)° 30.3 (131)>* <0.001
F:80-88 cm, M:94-102cm  33.6 (711) 32.1 (196) 34.9 (375) 32.4 (140)
F:>88 cm, M:>102cm 52.7 (1116) 60.5 (369)* 54.6 (586)° 37.3 (161)**
Physical activity (30 min/day)
Yes 63.4 (1342) 71.1 (434)* 55.0 (591)*° 73.4 (317)° <0.001
No 36.6 (774) 28.9 (176)* 45.0 (483)2* 26.6 (115)°
Vegetables, fruit/berries
consumption
Every day 68.8 (1456) 80.0 (493)* 58.7 (630)*° 77.1 (333)° <0.001
Not every day 31.2 (660) 19.2 (117)* 41.3 (444)>* 22.9 (99)°
Antihypertensive medication
No 88.2 (1867) 90.3 (551)* 90.9 (976)° 78.7 (340)** <0.001
Yes 11.8 (249) 9.7 (59)* 9.1 (98)° 21.3 (92)2°
History of high blood glucose
No 74.9 (1584) 68.4 (417)>° 75.7 (813)*< 81.9 (354)> <0.001
Yes 25.1 (532) 31.6 (193)*° 24.3 (261)*¢ 18.1 (78)P¢

(continued on next page)
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able 1 - (continued)

Total sample High-income

High-income Low/middle-income P-value

(n=2116) countries countries under countries
(Belgium-Finland) austerity measures (Bulgaria-Hungary)
(n=610) (Greece-Spain) (n=432)
(n = 1074)
Family members with diabetes
No 32.7 (691) 25.9 (158)2F 33.1 (355)*¢ 41,2 (178)P< <0.001
Grandparent, aunt, uncle or 39.6 (838) 40.2 (245)* 23.2 (249)* 21.5 (93)
first cousin
Parent, brother, sister or own child 27.7 (587) 33.9 (207)*® 43.8 (470)° 37.3 (161)°

Data are means (SD) except where noted otherwise.Figures sharing the same superscript letters differentiate significantly from each other.
BMI: Body mass Index; FINDRISC: Finnish Diabetes Risk Score; F: females; M: males; T2DM: Type 2 diabetes mellitus.
* P-values indicate the significance of the differences among country categories.

** Other includes work full-time, full-time education and retired.

able 2 - Clinical characteristics of the study population by FINDRISC category.

FINDRISC 0-11 FINDRISC 12-14 FINDRISC 15-26 P-value
(n =1356) (n = 488) (n=272)

FINDRISC value 7.96 (2.98)*° 12.8 (0.82)° 16.7 (1.72)P¢ <0.001
Females, % (n) 67.5 (915) 63.3 (309)° 739 (201)* 0.012
Age (years) 406 (5.23)*° 41.9 (5.41) 424 (6.38)° <0.001
Weight status, % (n)

Underweight & Normal-weight 38.5 (522)*F 11.9 (58) 10.3 (28)° <0.001

Overweight 36.8 (499)* 35.7 (174)° 26.5 (72)2P

Obese 247 (256)*" 52.5 (256)*¢ 63.2 (172)™¢
Waist Circumference, % (n)

F:<80 cm, M:>94 cm 305 (414)*° 8.8 (43) 48 (13)° <0.001

F:80-88 cm, M:94-102 cm 28.8 (390)*® 20.5 (100)>< 132 (36)P<

F:>88 cm, M:>102 cm 40.7 (552)*° 70.7 (345)>< 82.0 (223)><
Systolic BP (mmHg) 115.8 (16.2)>° 120.5 (16.7) 121.1 (U,O)b <0.001
Diastolic BP (mmHg) 77.0 (11.0)2° 80.3 (11.1)° 80.9 (12.1)® <0.001
Fasting glucose (mmol/1) 5.15 (0.59)** 5.34 (0.88)>¢ 5.55 (0. ?6) = <0.001
Total cholesterol (mmol/l) 4.96 (0.94)*° 5.10 (1.02) 5.12 (0.97)° 0.002
LDL cholesterol (mmol/l) 3.05 (0.83)2° 3.19 (0.89)° 3.22 (0.81)° <0.001
HDL cholesterol (mmol/l) 141 (0.37)2® 1.33 (0.33)° 1.30 (0.32)° <0.001
Fasting Triglycerides (mmol/l) 1.09 (0.63)2° 1.26 (0.71) 1.31 (0.69)° <0.001
Undiagnosed T2DM, % (n) 0.3 (4)*° 1.4 (7)2¢ 5.1 (14)P< <0.001
Prediabetes, % (n) 4.1 (s6)*P 7.0 (34)? 10.7 (29)° <0.001

Data are means (SD) except where noted otherwise.

Figures sharing the same superscript letters differentiate significantly from each other.
BF: Blood pressure; FINDRISC: Finnish Diabetes Risk Score; F: females; M: males; LDL: Low-density lipoprotein; HDL: High-density lipoprotein;

T2DM: Type 2 diabetes mellitus.

" P-values indicate the significance of the differences among FINDRISC categories: 0-11 (low and slightly elevated risk), 12-14 (moderate risk),

15-26 (high and very high risk).

viduals having a score considered high can be a cost-effective
and practical method [12,13,18,38]. As part of the
Feel4Diabetes-study, we assessed the accuracy of the FIN-
DRISC in detecting undiagnosed T2DM and dysglycaemia
among vulnerable groups in Europe, highlighting the need
to prioritize these populations to close the gap in health
and social inequalities. Given the variability in the current
population characteristics, AUC-ROC and optimal cut-offs
were also compared and provided separately for HICs
(Belgium-Finland), HICs under austerity measures (Greece-
Spain) and LMICs (Bulgaria-Hungary).

In the current study, including a population of pre-selected
adults with increased T2DM risk and/or their spouses irre-
spectively of their individual risk, the FINDRISC was found
to perform reasonably well in identifying undiagnosed
T2DM (AUC-ROC for the total sample: 0.824; for HICs: 0.839;
for HICs under austerity measures: 0.794; for LMICs: 0.882).
These figures are in accordance with those obtained from
other European countries so far, ranging from 0.62 to 0.81
[19-26]. Regarding dysglycaemia, the diagnostic accuracy of
the FINDRISC was fair (AUC-ROC for the total sample: 0.663;
for HICs: 0.656; for HICs under austerity measures: 0.631; for
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A. ROC curves for undiagnosed diabetes by country category
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Fig. 1 - Receiver operating characteristic (ROC) curves for
detecting (A) undiagnosed diabetes (B) dysglycaemia (AUC-
ROC: Area under the ROC curve; HICs: High-income
countries; LMICs: Low/middle-income countries).

LMICs: 0.735), also comparable with the results of relevant
studies, ranging from 0.52 to 0.72 [20,21,23-26]. As no statisti-
cally significant differences were observed among country
categories in our study, it seems that the FINDRISC could be
used as an equally accurate screening tool among the differ-
ent vulnerable groups across Europe.

To be used as an initial screening tool, a risk score should
have a sufficient proportion of individuals correctly identified
as diseased (high Se) and rule out those without the disease
with high probability (high NPV) [39]. In the total sample,
using an optimal FINDRISC cut-off >14 and >12, the FINDRISC
was able to identify 68% of those with undiagnosed T2DM and
58.3% of those with dysglycaemia, respectively. The corre-
sponding NPVs for these cut-offs were 99.5% and 95.6%. The
cut-offs for undiagnosed T2DM found in the current study
are close to those reported by other studies from Southern
[20,23,25], Central [22] and Eastern Europe [26], but higher
than those suggested by the FINRISK surveys [19,24] and the
IGLOO study [21], while among the studies that also examined
dysglycaemia, lower [21,25,26] and higher [20,23] cut-offs have
been provided. Furthermore, different optimal cut-offs were
found for each country category for detecting undiagnosed
T2DM and dysglycaemia, respectively: >15 and >12 for HICs;
>12 for both conditions for HICs under austerity measures;

and >14 and >11 for LMICs. The different optimal cut-offs
observed for each one of the subpopulations could be due to
differences among country categories in the prevalence of
T2DM or dysglycaemia, as well as in several other population
characteristics (e.g. lifestyle, socio-demographic factors). Cor-
respondingly, Zhanget al. [31] identified different optimal cut-
offs by racial/ethnic group among U.S. population. These find-
ings support the application of different optimal cut-offs to
different subgroups, highlighting also the rationality of evalu-
ating the FINDRISC before applying it to a specific population.

As there are several methodological differences between
the studies that have previously validated the FINDRISC, the
current study should be compared to these with caution.
Compared to previous studies conducted in Europe so far,
our study sample comprised of younger adults (parents of
primary-school children), apparently healthy that were
recruited via the school-setting, using a systematic
community-based approach. Furthermore, the gold standard
used for the evaluation of the FINDRISC and the relevant diag-
nostic criteria may also play a role. In the majority of studies,
the OGTT and/or FPG were considered the gold standard and
the WHO criteria were used for T2DM and/or prediabetes
diagnosis [19,21-24,26|, while three recent studies used OGTT,
FPG and HbAlc methods [20,25,31]. Two of these studies
[20,25] examined the use of OGTT, FPG and HbA1c separately
in detecting undiagnosed T2DM and dysglycaemia in Spanish
populations. Based on FPG and the American Diabetes Associ-
ation criteria, in the study of Salinero-Fort et al. [25], the AUC-
ROC for undiagnosed T2DM was 0.68 with optimal cut-off
>13, while the AUC-ROC for dysglycaemia was 0.60 with opti-
mal cut-off >11. Respectively, Costa et al. [20] proposed an
optimal cut-off >14 for both conditions and concluded that
OGTT and FPG have better overall discriminatory power than
HbA1lc. Last but not least, methodological differences regard-
ing the FINDRISC data should be also taken into considera-
tion, as in some studies shortened versions have been used
[19,21,22], while in others the questionnaire was not self-
administrated [20,31].

It has been proposed that a simplified version of the FIN-
DRISC could improve its efficiency. Simplified tools applied
in Germany (including age, BMI, history of high blood glucose)
[22] and Spain (including BMI, use of antihypertensive medi-
cation, history of high blood glucose) [25] were found to per-
form equally and better than the FINDRISC, respectively, in
detecting undiagnosed T2DM. In the current study, three out
of eight individual FINDRISC variables were significantly asso-
ciated with undiagnosed T2DM (i.e. BMI, use of antihyperten-
sive medication, history of high blood glucose), or
dysglycaemia (i.e. age, BMI, history of high blood glucose). In
the original FINDRISC, the history of high blood glucose was
the most powerful predictor of T2DM, whereas diet and phys-
ical activity components were included in the risk score to
emphasize their importance, although they did not contribute
much to the model's predictive power [19]. It should also be
noted that the commonest missing item from the FINDRISC
form in our study was WC, which is probably not frequently
recognized as a risk factor for T2DM by the general popula-
tion, as previously suggested [24]. Therefore, for rapid-
screening purposes, a shorter, less time-consuming version
of the FINDRISC, including the components most strongly
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able 3 - Characteristics of FINDRISC using different cut-offs for detecting undiagnosed diabetes and dysglycaemia.

Total sample High-income countries High-income countries under austerity measures Low/middle-income countries
(n=2116) (Belgium-Finland) (Greece-Spain) (Bulgaria-Hungary)
(n=610) (n=1074) (n=432)

Cut-off Se (%) Sp (%) PPV (%) NPV (%) Se(%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%)
Undiagnosed T2DM
11 920 546 2.36 99.8 833 525 1.71 99.7 91.7 499 2.03 99.8 100 69.2 5.07 100.0
12 840 64.7 2.76 99.7 833 63.6 222 99.7 833 61.1 2.36 99.7 85.7 75.1 5.36 99.7
13 720 750 3.33 99.6 833 74.5 3.15 99.8 66.7 724 2.66 99.5 714 824 6.25 99.4
14 68.0 817 426 99.5 833 811 420 99.8 58.3 79.7 3.14 99.4 714 878 877 99.5
15 560 877 5.15 99.4 833 869 595 99.8 50.0 86.2 3.92 99.3 429 925 8.57 99.0
16 400 918 5.53 99.2 66.7 916 7.27 99.6 333 90.9 3.96 99.2 286 946 8.00 98.0
Dysglycaemia
11 660 555 9.76 95.7 655 539 12.3 94.0 64.2 50.3 792 95.5 727 702 116 98.0
12 583 657 111 95.6 545 648 133 935 59.7 62.0 9.46 95.9 63.6 76.1 125 97.5
13 479 76.1 12.8 95.2 436 75.7 15.1 93.1 47.8 733 10.6 95.5 59.1 837 16.3 97.4
14 396 827 143 949 400 825 18.5 933 373 803 11.2 95.1 455 885 17.5 96.8
15 299 884 15.8 94.5 327 881 214 923 26.9 86.6 118 94.7 318 932 20.0 96.2
16 250 926 19.9 944 273 928 27.3 9238 224 915 14.9 94.7 27.3 954 240 96.1

Data are percentages (%).
Figures in bold indicate optimal cut-offs.
FINDRISC: Finnish Diabetes Risk Score; T2DM: Type 2 diabetes mellitus; Se: sensitivity; Sp: Specificity; PPV: Positive Predictive Value; NPV: Negative Predictive Value.

90T

0I11-66 (6IOZ] OSI F2ILOVHELTVOINITO ANV HOUVISIY SILIEVIA




DIABETES RESEARCH AND CLINICAL PRACTICE IS0 (2019} g9g-11I0 107

able 4 - Associations between the FINDRISC components and undiagnosed diabetes or dysglycaemia in the total sample

Undiagnosed T2DM Dysglycaemia
OR (95% CI) OR (95% C1)

Age

Under 45 years 1.00 1.00

Over 45 years 231 (0.97-5.48) 1.68 (1.14-2.47)
BMI

<30 kg/m? 1.00 1.00

>30 kg/m? 2.82 (1.04-7.66) 1.80 (1.18-2.74)
Waist circumference

F:<88 cm, M:<102cm 1.00 1.00

F:>88 cm, M:>102cm 1.48 (0.51-4.30) 1.35 (0.88-2.08)
Physical activity (30 min/day)

Yes 1.00 1.00

No 0.65 (0.26-1.61) 0.91 (0.63-1.34)
Vegetables, fruit/berries consumption

Every day 1.00 1.00

Not every day 1.31 (0.54-3.17) 1.10 (0.75-1.62)
Antihypertensive medication

No 1.00 1.00

Yes 2.63 (1.03-6.69) 0.970 (0.58-1.62)
History of high blood glucose

No 1.00 1.00

Yes 6.23 (2.57-15.1) 3.89 (2.60-5.83)
Family members with diabetes

No 1.00 1.00

Grandparent, aunt, uncle or first cousin 1.13 (0.33-3.93) 0.99 (0.61-1.60)

Parent, brother, sister or own child 2.78 (1.00-7.74) 1.35 (0.88-2.06)

Multivariate logistic regression models adjusted for sex, educational level and country category. Figures in bold indicate statistically significant

associations.

BML Body mass Index; F: females; M: males; T2DM: Type 2 diabetes mellitus; OR: Odds Ratio; 95% CL 95% Confidence interval

associated with T2DM, may be preferable, while further vali-
dation studies are required to this direction.

Potential limitations of our study include the fact that
although it is based on a community cohort, the results
may not be applicable to the general population, especially
in the case of HICs and the HICs under austerity measures,
where vulnerable groups were targeted. Furthermore, only
adults from the high-risk families were invited to take part
in the measurements, therefore our study population does
not represent the whole background population, which might
have effect on the diagnostic indicators. Moreover, the large
study sample and design did not allow us to conduct OGTT,
thus T2DM and prediabetes diagnosis were derived only by
the use of FPG. However, this method has been also solely
used in relevant studies assessing the diagnostic accuracy of
the FINDRISC [20,25], while in a recent study, 63% of people
with undiagnosed T2DM and 62% of those with prediabetes
were identified by using FPG [40]. Another limitation could
be that the diagnosis was not confirmed by repeated glucose
testing, but this condition is never fulfilled in epidemiological
studies. On the other hand, the large and pan-European study
sample can be considered as a major strength, while data
were collected by well-trained researchers, following stan-

dardized protocols and procedures across all centers. Demo-
graphic characteristics and several socioeconomic data were
also available in the current study, allowing us to further eval-
uate the FINDRISC in different vulnerable groups.

5. Conclusions

The results of the current study add to the available literature
with data retrieved from vulnerable groups in a large-scale
European cohort and provide novel information on the ability
of the FINDRISC to identify individuals with T2DM and dysg-
lycaemia that were unaware of their condition. Our data fur-
ther support the use of the FINDRISC as a useful self-
administrated tool and the first step in screening large multi-
national populations and identifying individuals primarily
with undiagnosed T2DM but also with dysglycaemia. In the
study population, a cut-off >14 found to be the most suitable
value for identifying undiagnosed T2DM, while a cut-off >12
proved to be optimal for the detection of dysglycaemia. The
different cut-offs identified for each country category could
be also taken into consideration in the practical application,
while the use of any simplified version of the FINDRISC could
also be considered for systematic population screening.



108 DIABETES RESEARCH AND CLINICAL PRACTICE IS0 (2019) 99-11I0

These findings could guide future public health actions to pri-
oritize screening initiatives in vulnerable groups and tackle
health and social inequalities related to diabetes prevention.
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Abstract: Early identification of type 2 diabetes mellitus (T2DM) and hypertension (HTN) risk may
improve prevention and promote public health. Implementation of self-reported scores for risk
assessment provides an alternative cost-effective tool. The study aimed to develop and validate two
easy-to-apply screening tools identifying high-risk individuals for insulin resistance (IR) and HTN
in a European cohort. Sociodemographic, lifestyle, anthropometric and clinical data obtained from
1581 and 1350 adults (baseline data from the Feel4Diabetes-study) were used for the European IR
and the European HTN risk assessment index respectively. Body mass index, waist circumference,
sex, age, breakfast consumption, alcohol, legumes and sugary drinks intake, physical activity
and sedentary behavior were significantly correlated with Homeostatic Model Assessment of IR
(HOMA-IR) and/or HTN and incorporated in the two models. For the IR index, the Area Under
the Curve (AUC), sensitivity and specificity for identifying individuals above the 75th and 95th of
HOMA-IR percentiles were 0.768 (95%CIL: 0.721-0.815), 0.720 and 0.691 and 0.828 (95%CI: 0.766-0.890),
0.696 and 0.778 respectively. For the HTN index, the AUC, sensitivity and specificity were 0.778
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(959%CI: 0.680-0.876), 0.667 and 0.797. The developed risk assessment tools are easy-to-apply, valid,
and low-cost, identifying European adults at high risk for developing T2DM or having HTN.

Keywords: European IR Risk Index; European HTN Risk Index; screening; type 2 diabetes; hypertension

1. Introduction

Despite the vast scientific research and the numerous health initiatives indicating that Type
2 Diabetes Mellitus (T2DM) is preventable, its prevalence is constantly rising. At the moment,
483 million people suffer from diabetes around the world. Although Europe holds the second lowest
prevalence of 6.3%, it is expected to increase to 7.3% and 7.8% by 2030 and 2045, respectively [1].
Similarly, hypertension (HTN), which is the strongest risk factor for all-cause mortality globally [2],
keeps on rising and affects one in four adults [3].

The importance of early identification of both T2DM and HTN has been well-documented [4-7].

The diagnosis of T2DM includes the assessment of fasting plasma glucose (FPG), 2-h plasma
glucose during an oral glucose tolerance test, or glycated hemoglobin (HbAlc) measurement [8].
Furthermore, according to the European Society of HTN, measurement of blood pressure in various
conditions, such as at the office or at home, or daytime versus night-time, determines its classification
from optimal blood pressure (BP) to grade 3 HTN [9]. However, since people with HTN have no
symptoms, they do not monitor their BP. Consequently, as shown in a recent review, 5-10% of subjects
with stage 2 HTN are undiagnosed or untreated [10]. Either because of the cost of blood tests, the
practical arrangements of being measured or the lack of symptoms, both for insulin resistance (IR)
and high BP, many people do not perform regular checks and, consequently, diagnosis is only made
often after severe complications have developed over time [11]. Therefore, the application of low-cost
and easy-to-apply methods for the early diagnosis of pre-diabetes and HTN could be a useful tool for
public health [12].

There is a growing number of screening tools assessing glycaemic and BP status via the
incorporation of various risk factors such as age, history of disease, sex, ethnicity, body mass
index (BMI), medication, etc. [13-17]. Regarding the manifestation of T2DM, there are many risk
scores and indices in the literature. However, most of them incorporate measures of blood glucose,
which is not always feasible to be measured, especially in populations of low socioeconomic status.
Additionally, none of them has been developed based on a multiethnic population. Moreover, most of
them do not take into account dietary habits as predictors [13,15,18,19]. Nonetheless, there is no risk
score identifying IR. Impaired insulin sensitivity represents early abnormalities in glycaemic control
and constitutes a great predictive index for T2DM [20,21]. In addition, the impact of IR on the capacity
metabolic roles of liver, adipose tissue and skeletal muscle is detrimental for human health [22]. As for
HTN, there are some prediction models developed, but their application does not suit to all ethnicities
and races [23], age groups [14], or incorporate, as well, B’ measurements [16]. This is impractical
for many people as they do not regularly measure their BP, or it is misleading, as the reported BP
measurement does not represent an accurate estimation due to lack of proper assessment according to
the guidelines (i.e., standard conditions and measurements during three different visits) [24].

The aim of the current study was to develop and validate two risk assessment indices for the
identification of adults with IR (European IR Risk Index) and grade 2 and 3 HTN (European HTN Risk

index) via demographic, anthropometric, dietary and lifestyle parameters in a large European cohort.
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2. Materials and Methods

2.1. Study Background

The current study was based on the baseline data retrieved from the EU-funded
Feel4Diabetes-study, which intended to design, apply and evaluate an intervention program in schools
and communities in order to prevent T2DM among families across Europe. The Feel4Diabetes-study
was registered at clinicaltrials.gov as NCT02393872.

2.2, Ethics Approval and Consent to Participate

The Feel4Diabetes-study adhered to the Declaration of Helsinki and the conventions of the Council
of Europe on human rights and biomedicine [25]. All participating countries obtained ethical clearance
from the relevant ethical committees and local authorities. More specifically, in Belgium the study
was approved by the Medical Ethics Committee of the Ghent University Hospital (ethical approval
code: B670201524437); in Bulgaria, by the Ethics Committee of the Medical University of Varna
(ethical approval code: 52/10-3-2016r) and the Municipalities of Sofia and Varna, as well as the Ministry
of Education and Science local representatives; in Finland, by the hospital district of Southwest Finland
ethical committee (ethical approval code: 174/1801/2015); in Greece, by the Bioethics Committee
of Harokopio University (ethical approval code: 46/3-4-2015) and the Greek Ministry of Education;
in Hungary, by the National Committee for Scientific Research in Medicine (ethical approval code:
20095/2016/EKU); and in Spain, by the Clinical Research Ethics Committee and the Department of
Consumers’ Health of the Government of Aragon (ethical approval code: CP03/2016). All participants
gave their written informed consent prior to their enrolment in the study.

2.3. Study Protocol and Recruitment

A detailed description of the methodology of the FeeldDiabetes-study has been previously
published [26]. Briefly, the recruitment of the population study was carried out via a multi-stage
sampling procedure in selected provinces of six European countries (Hungary, Bulgaria, Finland,
Belgium, Greece and Spain). In each country, primary schools located in the selected municipalities
were used as the entry-point to the community and parents having children attending the first
three grades were invited to complete the Finnish Diabetes Risk Score (FINDRISC) and a brief
questionnaire on lifestyle habits (self-reported data). If at least one parent fulfilled the country- specific
cut-off point for FINDRISC (for the majority of countries that was set as a FINDRISC score > 9),
both parents (regardless their individual FINDRISC score) were invited to undergo a brief medical
check-up. This procedure led to a cohort with a wide distribution of FINDRISC values among the
participating parents, i.e., 25.9%, 37.3% and 36.8% of participants had a total FINDRISC score <9,
9-11 and >12 respectively.

Exclusion criteria for the development of the two risk assessment indices were: previous diabetes

diagnosis, not following the fasting protocol, current antihypertensive treatment and incomplete data.

Therefore, from the initial 3153 parents, 1572 were excluded from the Homeostatic Model Assessment
of IR (HOMA-IR) index and 1786 were excluded from the HTN index, and this resulted in 1581
(Bulgaria, n = 367; Finland, n = 218; Belgium, n = 214; Greece, n = 476; and Spain, n = 306) and 1350
(Hungary, n = 19; Bulgaria, n = 361; Finland, n = 278; Belgium, n = 173; and Greece, n = 519) subjects
for each model, respectively. Insulin data were not analyzed in Hungary, thus the data obtained from
this country was not included the IR risk index. Similarly, the data obtained from Spain was excluded
from the HTN risk index, as alcohol intake was not recorded in this cohort. Blood pressure and blood
indices (i.e., insulin and glucose) were measured by trained researchers using standardized procedures
and calibrated equipment in every country as described elsewhere [26]. All variables used in the two
developed tools were self-reported (including anthropometric measurements).

169



Nutrients 2020, 12, 960 40f13

2.4, Measures

Questionnaire data: All the relevant data, such as sociodemographics (i.e., sex, age, educational level,
marital status, etc.), behavioral indices regarding dietary habits, physical activity and sedentary
behaviors (ie., portions of sugary drinks per week, number of meals and snacks during a day,
minutes of daily vigorous physical activity, time spent in front of computers and television, etc.) were
collected from participants [26].

Anthropometry: All study participants received paper measuring tapes and brief written
instructions on how to measure their height, weight and waist circumference. BMI and waist
circumference were classified based on the World Health Organization (WHO) criteria [27].

BP measurement: BP was measured on the right arm, in a sitting position using electronic
sphygmomanometers (OMRON M6 or OMRON M6 AC, Omron Healthcare, Kyoto, Japan) after five
minutes of rest, on three occasions, at one-minute intervals. Participants were classified according to the
European guidelines [28] in the following categories: optimal (systolic BP < 120 mmHg and/or diastolic
BP < 80 mmHg), normal (systolic BP 120-129 mmHg and/or diastolic BP 80-84 mmHg), high normal
(systolic BP 130-139 mmHg and/ or diastolic BP 85-89 mmHg), grade 1 HTN(systolic BP 140-159 mmHg
and/ or diastolic BP 90-99 mmHg), grade 2 HTN (systolic BP 160-179 mmHg and/or diastolic BP
100-109 mmHg), and grade 3 HTN (systolic BP = 180 mmHg and/or diastolic BP = 110 mmHg), with the
BP category to be defined by the highest level of BE, either systolic or diastolic.

Blood indices: Blood samples were drawn in the morning after overnight fasting (duration:
eight hours or longer). FPG and fasting insulin was analyzed in accredited laboratories, using similar
enzymatic assays in all study centers. HOMA-IR was calculated as indicated by Matthews et al. [29].

2.5, Statistical Analysis

Factors associated with HOMA-IR and HTN were identified by Pearson’s or Spearman’s correlation
and analyses of variance. For dietary behavior and physical activity factors, receiver operating
characteristic (ROC) analysis was performed and the optimal cut-offs were determined by the
point with the shortest distance to (0,1) in the ROC curve that maximizes the sensitivity (Se) and
specificity (Sp) of the test. The distance for each observed cut-off was calculated as the square root of
[(1—Se)? +(1- Sp)z] [30]. For other variables, such as waist circumference and BMI the cut-off values
set by WHO were used. The population was randomly separated to 2/3 and 1/3 for the development
(n = 1076 IR cohort and n = 906 HTN cohort) and validation (7 = 505 IR cohort and n = 444 HTN
cohort) of the indices respectively. For the development of the risk assessment indices, backward linear
regressions were performed, with dependent variables the percentiles of HOMA-IR and 5 categories of
HTN classification, respectively. The exclusion criteria of independent variables were set at p > 0.10.
The adjusted pB-coefficients were multiplied and rounded to the nearest integer value as needed so as
to sum up to 40 points. In order to validate the indices, ROC analysis was performed to the validation
cohort. The scores with the best combination of Se and Sp (determined as described previously),
for 75th and 95th percentile for HOMA-IR, and for grade 2 and 3 HTN, respectively, were used as
cut-off scores for the interpretation of the results. The statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA), version 21.0.

3. Results

The descriptive characteristics of the study population for the European IR Risk Index and the
European HTN Risk Index are presented in Table 1. Moreover, the sex distribution was 33.8% males
and 66.2% females and 31.9% males and 68.1% females, for European IR Risk Index and the European
HTN Risk Index, respectively. None of the aforementioned variables differed significantly between
development and validation cohorts.
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Table 1. Descriptive characteristics of the European IR Risk Index and European HTN Risk Index.

Development Validation p Value
Cohort Cohort
Mean + SD Mean + SD
European IR Risk Index n=1076 1 =505
(n=1581)
Age (years) 40.7 £5.29 40.6 £ 5.15 0.666
BMI (kg/mz)
male 29.7 +3.97 29.2 +4.39 0.172
female 27.3 £5.69 27.3 +5.67 0.985
Waist circumference (cm)
male 102.7 £9.93 101.0 £ 11.64 0.068
female 88.7 +£13.31 89.1 +12.95 0.619
HOMA-IR 20+£240 1.9 +1.39 0.340
SBP (mmHg) 116.8 £ 16.20 116.4 £ 15.47 0.673
DBP (mmHg) 77.7 £11.39 77.0 £10.37 0.242
European HTN Risk n =906 n =444
Index (1 = 1350)
Age (years) 40.1 £5.34 40.3 £5.47 0.590
BMI (kg/mz)
male 29.2 +3.58 29.1 + 3.89 0.224
female 27.1 +£5.04 27.2 + 548 0.930
Waist circumference (cm)
male 102.8 + 10.77 101.7 £ 12.07 0.330
female 87.6 +13.17 88.7 +13.41 0.268
HOMA-IR 22+280 20+ 146 0.145
SBP (mmHg) 117.5 £ 17.06 116.7 £ 16.51 0.466
DBP (mmHg) 77.9 £12.13 76.8 £11.06 0.092

BMI: Body Mass Index; HOMA-IR: Homeostatic Model Assessment of Insulin Resistance Index; SBP: Systolic blood

pressure; DBP: Diastolic blood pressure.

Regarding the European IR Risk index, the parameters found to be significantly associated with
the HOMA-IR were: number of breakfast occasions per week, unsweetened and sweetened milk
consumption, sugary drinks consumption, fish, red meat, fruits and vegetables consumption, BMI, sex,
waist circumference, number of walking sessions during the week lasting at least 30 min, number of
vigorous physical activity sessions during the week lasting at least 10 min and leisure screen time
(ie., television, video games, computers, etc.). At the final model the variables found to be statistically
significant in identifying the HOMA-IR percentiles after the stepwise procedure were BMI, screen time,
sex, breakfast, sugary drinks, waist circumference, walking and vigorous physical activity as shown in

Table 2.
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Table 2. Scores for European IR Risk Index.

HOMA-IR Model b p Value Cut-Offs Points Allocated
0.001
B, <25 kg/m? 0
BMI 0.340 25-30 kg/m? 9
0.680 >30 kg/m? 19
0.003
Waist Circumference (women and - <80 cm or <94 cm 0
men respectively) 0.118 80-88 cm or 94-102 cm 3
0.236 >88 cm or >102 cm 7
0.001
Screen time - <2 h/day 0
0.113 >2 h/day 3
0.023
Sex - female 0
0.066 male 2
0.001
Breakfast - >5 times/week 0
0.095 <5 times/week 3
0.018
Sugary drinks (1 portion = 250 mL) - <1 portion/week 0
0.063 >1 portion/week 2
Walking . 0.033 Yes 0
(3 days/ week for at least 30 min) 0.057 No 5
Vigorous physical activity 0.002 )
(3 days/ week for at least 10 min) - Yes 0
= days atleas 0.084 No 2
Maximum total points 40

b: standardizes-coefficient; BMI: Body Mass Index; HOMA-IR: Homeostatic Model Assessment of Insulin
Resistance Index.

As for the European HTN Risk Index the parameters found to be significantly associated with
the BP categories as determined by the ESH were: number of cigarettes per day, number of lunch
occasions per week, morning snacks per week, afternoon snacks per week, evening snacks per week,
whole grain foods consumption (ie., whole wheat bread, breakfast cereals), fruits and vegetables,
red meat, white meat, fish, nuts and legumes consumption, alcohol intake, and leisure screen time
(ie., television, video games, computers, etc.). At the final model the variables that were found to be
statistically significant in identifying grade 2 and 3 HTN after the stepwise procedure were legumes
consumption, alcohol intake, sex, age, BMI, and vigorous physical activity, as shown in Table 3.
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Table 3. Scores for European HTN Risk Index.

7of13

Hypertension Model b p Value Cut-Offs Points Allocated

0.001

- <25 kg/m? 0

BMI 0.308 25-30 kg/m? 10

0.616 >30 kg/m? 20
0.001

Sex - female 0

0.204 male 6

Vigorous physical activity 0091 N

3 daw'%/ week for at least 10 min) . Yes v

co ) 0.048 No 2
0.001

Legumes - >1 cup/week 0

0.254 <1 cup/week 8
Alcohol 0.020

(1 portion = 125 mL of wine, 330 mL - <3 portions/week 0

of beer or 40mL of hard liquor) 0.069 23 portions/week 2
0.099

Age - <40 years 0

0.047 240 years 2

Maximum total points 40

The ROC analysis in the validation cohort indicated an area under the curve (AUC) 0.768 (95%CL:
0.721-0.815) for identifying individuals above the 75th percentile of HOMA-IR. The index cut-off
score for identifying individuals above the 75th percentile was 23/40, as indicated by the optimal

b: standardizes-coefficient; BMI: Body Mass Index; HTN: Hypertension.

match of Se and Sp (0.720 and 0.691, respectively) (Table 4, Figure 1). Furthermore, the indicated AUC

for identifying individuals above the 95th percentile of HOMA-IR was 0.828 (95%CIL: 0.766-0.890).
The index cut-off score for identifying individuals above the 95th percentile was 31/40, as indicated by
the optimal match of Se and Sp (0.696 and 0.778, respectively) (Table 4, Figure 2). Regarding HTN,
the ROC analysis in the validation cohort indicated an AUC 0.778 (95%CI: 0.680-0.876) for identifying
individuals with grade 2 and 3 hypertension. The index cut-off score for identifying individuals with
grade 2 and 3 hypertension was 26/40, as indicated by the optimal match of Se and Sp (0.667 and 0.797,
respectively) (Table 4, Figure 3).

Table 4. ROC characteristics of European IR Risk Index and European HTN Risk Index in the

validation cohort.

Score AUC 95% nof TP nofUn PPV% NPV% Se Sp
Confidence
Interval
European IR Risk Index (n = 505)
Cut off score for Identifying individuals ~ 23/40 0768  0.721-0.815 95 37 45.5% 87.5% 0720 0691
above 75th percentile of HOMA-IR
Cut off score for Identifying individuals ~ 31/40 0.828  0.766-0.890 16 7 13.0% 98.2% 0.696 0778
above 95th percentile of HOMA-IR
European HTN Risk Index (n = 444)
Cut off for detecting 2nd and 3rd 26/40 0778  0.680-0.876 14 7 14.0% 97.8% 0.667 0797

grade hypertension

AUC: Area under the ROC Curve, n of TP: Number of true positive, n of un: Number of unidentified, PPV: Positive
predictive value, NPV: Negative predictive value, Se: Sensitivity, Sp: Specificity.
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Figure 1. ROC Curve for identifying individuals above the 75th percentile of HOMA-IR.
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Figure 2. ROC Curve for identifying individuals above the 95th percentile of HOMA-IR.
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Figure 3. ROC Curve for identifying individuals with grade 2 and 3 hypertension.

4. Discussion

The ongoing increase in the prevalence of T2DM and HTN and their acknowledged impact on
public health highlight the strain for more appropriate strategies and tools for their early diagnosis and
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prevention. Since both of these metabolic abnormalities may be provoked by the interaction of various
risk factors relevant to family history, anthropometric indices and lifestyle parameters, such as dietary
behaviors and physical activity, their assessment is necessary so as to design effective prevention
strategies. Therefore, the development and implementation of screening tools evaluating holistically
various health-related variables can be of a great importance in order to easily identify people at risk,
so as to be referred for further evaluation at primary healthcare settings. The aim of the current study
was to develop two risk assessment indices for the identification of IR and grade 2 and 3 HTN.

A number of risk scores to predict T2DM risk already exist in the literature [14,15,19,31], but most
of them do not apply at various cases such as different races or socioeconomic status. One of
the most reliable and valid tools for the identification of people at increased risk for T2DM is
the FINDRISC [13], which was initially developed on the Finnish population, showing high Se
and Sp values. Thereafter, it has been validated in other European ethnicities with good validity
results [32-35]. Despite the fact that the FINDRISC has been designed on a specific population, it seems

that the use of different cut-offs in different national groups may manage equivalent accuracy [36-38].

Similarly, an accurate easy-to-use online tool for the detection of impaired glucose regulation and
T2DM is the Leicester Risk Assessment Score, an index developed in a multiethnic UK population
with a high probability to identify population at risk [18]. Likewise, the Australian index AUSDRISK
(The Australian Type 2 Diabetes Risk Assessment Tool) is considered of satisfactory Se and Sp but no
studies have examined its validity in different ethnicities [14]. In general, the majority of tools available
in the literature have been found to have satisfactory predictive values, but these values may be limited
in the country developed [31] or some score components that are prerequisite for the completion of some
tools such as blood indices measurements or the awareness of unfavorable glycaemia indices [13,15,19]
makes them non-applicable when individuals have not previously undergone any blood testing.

The aforementioned tools are used for the assessment of the T2DM risk, the early identification
of which is a major public health issue. Indeed, the early identification and management

of IR may significantly decrease the risk for T2DM and cardiovascular disease (CVD) [39].
Furthermore, individuals in the highest HOMA-IR quintiles for IR have even greater risk for CVD [40].
The main benefit of pre-diabetes early identification is that it does not require medical management.

The modification of lifestyle parameters, such as increase physical activity or decrease time devoted to
sedentary activities, weight loss, adopting healthy dietary habits, etc., may be important measures in
order to prevent the onset of glycaemic abnormalities [41-44], and thus to lower its economic public
health burden [45].

Likewise, the existing risk scores for predicting HTN are either developed in population-specific
groups or use as variables the measurements of systolic and diastolic BP [16], which has a large impact
on the feasibility and thus the reach of these screening tools. For instance, the population cohort in
the risk score of Kshirsagar et al. was middle-aged and older adults [17], and despite a satisfactory
AUC (0.75-0.78), it is difficult to apply it in different age groups. Similarly, the risk index of the Strong
Heart Study was developed in an American Indian population [23]. Despite the fact that obesity
and hyperinsulinaemia affect less the BP of American Indians [46], it seems that the development of
HTN in this ethnic group has a more severe effect on cardiovascular health [47]. One of the possible
reasons for these findings in the American Indians is the presence of three genes with multiple single
nucleotide polymorphisms associated with systolic BP [48]. Therefore, the development of more
population-representative and self-reported risk scores is needed to identify HTN accurately.

In the current study, we developed two self-reported risk assessment indices, the European IR
Risk Index and European HTN Risk Index for the identification of IR at 75th and 95th percentile
according to HOMA-IR score and grade 2 and 3HTN. Both risk scores are calculated from a total of
eleven components, and no biochemical, BP or other measurements are required. This makes these
indices very easy-to-calculate, and applicable for a wide range of populations regardless their access

to medical equipment, healthcare services, or their willingness to go through a medical check-up.

Furthermore, by including anthropometric, dietary and physical activity components in the indices,
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the importance of lifestyle modification is highlighted. Specifically, the importance of increasing
physical activity, along with breakfast and legume consumption, and of decreasing sugary drinks and
alcohol consumption is highlighted. In addition, based on the ROC analyses, both the European IR
Risk Index and the European HTN Risk Index were found to perform well in identifying individuals
above 75th and 95th percentile of HOMA-IR and at grade 2 and 3 HTN (Table 4). The AUCs of 0.768,
0.828, 0.778, respectively, are slightly higher than the relevant of risk assessment indices available in the
literature, which range from 0.72 to 0.78 [13,14,17,18,31,49], despite not incorporating biochemical and
BP measurements. Another great advantage of the current indices is that the study population in which
they have been developed and validated is from six countries in Europe, making them applicable and
preferable for a wide range of Caucasian populations. The potential limitations of our study could be
the fact that although it is based on a community cohort, the cohorts recruited from each country are
not representative of the general population, as the recruitment took place only in one large region
within each country, and with probably different risk of developing T2DM than the overall population
according to FINDRISC. Overall, the findings are encouraging for the next steps in validating these
risk assessment indices in more specific European populations.

5. Conclusions

T2DM and HTN are, without any doubt, the major risk factors for CVD. Moreover, there is robust
evidence that they can be prevented and treated through lifestyle interventions. The disparity among
populations around Europe has highlighted the need for simple novel screening tools, without the
use of biochemical or other clinical indices in order to identify individuals at increased risk, so as to
motivate them to seek medical assistance and proceed with lifestyle modification. The developed
European IR Risk Index and European HTN Risk Index in the present study are easy-to-apply, valid,
non-invasive, and low-cost for identifying European adults at high risk for developing T2DM or
having HTN.
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Abstract

The aim of this study was to develop and examine the predictive accuracy of an index that
estimates obesity risk in childhood based on perinatal factors and maternal sociodemographic
characteristics. Analysis was conducted by using cross-sectional and retrospective data
collected from a European cohort of 2,775 schoolchildren and their families participating in
the Feeld4Diabetes-study. The cohort was randomly divided by using two-thirds of the sample
for the development of the index and the remaining one-third for assessing its predictive
accuracy. Logistic regression analyses determined a prediction model for childhood obesity.
Area under the receiver operating characteristic curve (AUC-ROC), sensitivity, specificity,
positive and negative predictive values (PPV, NPV) were calculated. Cut-off analysis was
applied to identify the optimal value of the index score that predicts obesity with the highest
possible sensitivity and specificity. Eight factors were found to be significantly associated with
obesity and were included as components in the European “Childhood Obesity Risk
Evaluation” (CORE)-index: region of residence, maternal education, maternal pre-pregnancy
weight status, gestational weight gain, maternal smoking during pregnancy, birth weight for
gestational age, infant growth and exclusive breastfeeding during the first six months. Risk
score ranged from O to 22 corresponding to a risk from 0.9% to 54.6%. The AUC-ROC was 0.725
with optimal cut-off>9 (sensitivity=74.1%, specificity=61.0%, PPV=11.3%, NPV=97.2%).

Conclusion: The European CORE-index can be used as a screening tool for the identification of
infants at high risk for becoming obese at 6-9 years. This tool could assist healthcare

professionals in initiating preventive measures from early life.

The FeeldDiabetes-intervention is registered at https://clinicaltrials.gov/; Number:

CT02393872; Date: March 20, 2015.

Keywords: obesity, children, CORE-index, Europe, screening, early-life
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What is known?

e As prevention of obesity should start early in life, there is a compelling rationale for

the early identification of high-risk children to facilitate targeted intervention.
What is new?

e This study developed and assessed the predictive accuracy of an index for the
childhood obesity risk evaluation (CORE), combining certain perinatal factors and
maternal sociodemographic characteristics in a large European cohort.

e The European CORE-index can be used as a screening tool for identifying infants at
high risk for becoming obese at 6-9 years and assist health professionals in initiating

early prevention strategies.
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Introduction

Childhood obesity remains one of the most important public health challenges, given the
rising trends that have been recorded in mean body mass index (BMI) and obesity over the
last decades in most countries waorldwide [1]. The prevalence of overweight/obesity among
children aged 6-9 years in the European region is unequally distributed within and between
countries, ranging from 9% to 42% among boys and from 5% to 43% among girls [2]. Excess
body weight in childhood is likely to track into adulthood [3] when it is linked with increased
morbidity and mortality from chronic diseases [4-6]. As obesity prevention should start from
the earliest life stages [7], there is a compelling rationale for identifying those children at
greatest risk as early as possible, in order to facilitate targeted intervention.

Although there is a strong genetic influence on childhood adiposity [8], epidemiological
studies have identified a number of risk factors that exert their effect in the perinatal period.
There is consistent evidence that maternal pre-pregnancy overweight/obesity [9-12],
excessive gestational weight gain [9,10,12], in-utero diabetes exposure [10,9,12], high birth
weight [9-11], maternal smoking during pregnancy [2-11] and rapid infant weight gain [9-11]
are perinatal factors associated with obesity occurrence in childhood. Low maternal education
has also been identified as a risk factor [13], while evidence on breastfeeding and timing of
introduction of solids is less consistent [10,9,11]. These perinatal factors and maternal
sociodemographic characteristics can be combined to develop a useful screening tool for
identifying high-risk infants, thus providing the basis for initiating early interventions for them
before overweight/obesity occurs.

Recent systematic reviews [14,15] reported the validity of tools that predict the risk of
overweight and/or obesity in childhood based on early-life risk factors. These tools were
developed mainly using perinatal factors as their components and were based on data from
cohort studies conducted in different regions, such as Greece [16], Finland [17], Germany [18],

USA [19,20], the Netherlands [21], Seychelles [19] and the UK [19,22,23]. They also included
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at least one anthropometric variable, collected either from the child (e.g. birth weight) or both
the child and the parent (e.g. maternal BMI), as well as one sociodemographic variable (e.g.
child’s sex). Although the majority of the information related to the components of these
prediction tools could be assessed as part of antenatal or postnatal healthcare visits, some
tools included components related to the father (e.g. paternal BMI) [17,21,22] or the
household (e.g. family income) [18,21] that are not routinely assessed during these visits.
Furthermore, none of these previous tools was derived from multiple countries across Europe,
so as to account for any differences observed in obesity prevalence among countries.
Indicatively, a north-south gradient has been systematically reported, with the highest
prevalence of overweight/obesity being reported in Southern Europe [2,24-26], indicating
that children residing in the latter region may be at a greater risk.

Our research team developed and confirmed the accuracy of the “Childhood Obesity Risk
Evaluation” (CORE)-index for the early prediction of obesity in childhood and adolescence in
Greece [16,27]. Based on this previous experience, the aim of this study was to develop and
examine the predictive accuracy of a European CORE-index that can be used for the
identification of high-risk infants, based on data derived from a large European cohort of
schoolchildren and their families. Our ultimate goal was to develop a new obesity risk
prediction tool, the use of which can be extended in different populations throughout Europe
and have a higher accuracy, compared to the CORE-index.

Materials and methods

Study background and participants

This study is a secondary analysis of cross-sectional and retrospective data collected in the EU-
funded Feel4Diabetes-study, which was conducted in six European countries, namely
Bulgaria, Hungary, Belgium, Finland, Greece and Spain. A detailed description of the study
design has been previously published [28]. In brief, recruitment was based on a standardized,

multi-stage sampling procedure and was conducted within selected provinces in the
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participating countries. In Bulgaria and Hungary, all areas within the selected provinces were
eligible to participate in the study. In Belgium, Finland, Greece and Spain, the municipalities,
school districts or other equivalent units were grouped in tertiles according to socioeconomic
indices (as retrieved from official resources/authorities [29-32]) and areas were randomly
selected from the tertile with the lowest socioeconomic indices.

In all countries, after taking the necessary approval(s) from local authorities, lists of all primary
schools located in the selected areas were created and schools were randomly selected and
recruited. Children attending the first three grades of compulsory education (aged 6-9 years)
within these schools and their families were recruited into the study. As perinatal data were
not collected in Finland, in the current analysis we used data from the remaining five
countries.

Outcome measure

Children underwent anthropometric measurements that were conducted at school by trained
researchers [33], using standard procedures and equipment. Body weight was measured to
the nearest 0.1kg using electronic scales (SECA 813), with children being in light clothing and
without shoes. Height was measured to the nearest 0.1cm using a portable stadiometer (SECA
217), with children standing barefoot, keeping shoulders in a relaxed position, arms hanging
freely and head aligned to the Frankfurt horizontal plane. BMI was calculated by dividing
weight in kilograms to height in meters squared. Overweight and obesity were defined by the
sex and age-specific BMI cut-offs of the International Obesity Task Force [34].

Risk factors

A structured questionnaire to collect information on children’s perinatal data and family
sociodemographic characteristics was developed and administered to parents via the schools.
The items included in this questionnaire were selected considering the associations of such
factors with childhood obesity as reported in the literature [10,12,11,9] and the practicality of

collecting this data from parents or obtaining them from children’s medical records (e.g.
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children’s body weight and length at birth and six months). The collected data included
information on: (a) maternal age at child’s birth, which was stratified into <25, 25-30 and >30
years; (b) maternal education that was dichotomized into <14 and >14 years, considering that
>14 years implies attendance of higher education (e.g., bachelor program); (c) maternal pre-
pregnancy BMI, which was calculated based on mother’s self-reported weight before
pregnancy and current height and was categorized as underweight, normal-weight,
overweight or obese according to the World Health Organization (WHOQ) cut-offs [35]; (d) self-
reported gestational weight gain, which was categorized as less, within or above the weight
gain recommended by the Institute of Medicine [36]; (e) maternal smoking during pregnancy
that was categorized as smoking during any trimester or non-smoking throughout pregnancy;
(f) maternal diabetes during pregnancy, based on which mothers were categorized as those
with pre-existing or gestational diabetes and those with a normal glycemic profile; (g) birth
weight and gestational age that were used to classify infants as small for gestational age (SGA:
<10™ percentile), appropriate for gestational age (AGA: 10%-89™ percentile), or large for
gestational age (LGA: 290" percentile) [37,38]; (h) children’s growth from birth to six months,
estimated based on the change in weight-for-length z-scores (A z-score) and used to classify
growth trajectory as slow (A z-score< 0.67), gradual/normal (A z-score=-0.67 to +0.67), or
rapid (A z-score> 0.67) [39,40]; (i) breastfeeding that was used to categorize infants as those
exclusively or non-exclusively breastfed during the first six months; (j) time of introduction of
solids that was used to categorize children as those to whom solid food was introduced before
4 months, at 4-6 months or after 6 months. Countries were grouped based on the previously
reported obesity prevalence at the age of 6-9 years [2,24] into countries with low (<10%,;
Belgium), medium (10-15%; Bulgaria and Hungary) or high (>15%; Greece and Spain) rates of
childhood obesity.

Statistical analysis
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Children with complete information on all variables (n=2,775) were included in the analysis.
The sample was randomly divided into a subsample including two-thirds (n=1,852) of the total
sample, which was used for the development of the index and into the remaining one-third
(n=923) that was used for assessing its predictive accuracy. Univariate logistic regression
analysis was used to test the significance of the associations between potential predictors and
childhood overweight and/or obesity. Those variables significantly associated with overweight
and/or obesity were then included in multivariate regression analyses. The European CORE-
index was developed by using the multivariate regression model for childhood obesity,
including the risk factors found to be significant in the previous multivariate analyses. Scores
were assigned to variable categories, which were weighted by their corresponding B-
coefficients based on the scoring system of Schneeweiss et al. [41]. The total score was
regressed against the outcome by using logistic regression and the B-coefficient from this
analysis was used to derive the predicted obesity risk probability, using the following function,
where eis the base of the natural logarithm, B is the regression coefficient, X is the total score,
and Y is the constant: Predicted risk probability= ¢ (F*¥+¥) /[((Bx30+Y) 4 1]

The discriminative accuracy of the index was evaluated by the area under the receiver
operating characteristic curve (AUC-ROC). Sensitivity, specificity, positive and negative
predictive values (PPV, NPV) were calculated at each total score value and the optimal cut-off
was determined by the point with the shortest distance to (0,1) in the AUC-ROC that
maximizes sensitivity and specificity[42]. All statistical tests were two-tailed and the level of
statistical significance was set at P< 0.05, using the SPSS Version 21.0. Armonk, NY:IBM Corp.
Results

Table 1 displays the descriptive characteristics of children of the two cohorts that were used
for the development and assessment of the predictive accuracy of the index. Both cohorts had
similar characteristics, since, except from the marginal statistically significant difference in the

prevalence of maternal diabetes (P=0.046), none of the other variables differed significantly
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between cohorts (P>0.05). Overall, the prevalence of overweight and obesity among children
(50.6% girls) was 17.3% and 5.8%, respectively.

Table 2 presents the crude odds ratios (OR) and 95% confidence intervals (Cl) from the logistic
regression models examining the association between several sociodemographic and
perinatal variables and childhood overweight (including obesity) and obesity. Compared to
children living in Belgium, those living in Eastern (i.e. Bulgaria and Hungary) and Southern (i.e.
Greece and Spain) Europe were more likely to be overweight or obese. Maternal education
<14 years was associated with significantly higher odds of being overweight or obese. Children
were more likely to be overweight or obese if they were born to mothers that were
overweight or obese before pregnancy, those that gained excess weight or were smoking
during pregnancy, compared to children born to mothers with a normal pre-pregnancy weight
status, recommended weight gain or non-smokers, respectively. Maternal diabetes (pre-
existing or gestational diabetes) was associated with 79% higher odds of childhood
overweight, while no significant association was found with obesity. Higher odds of
overweight or obesity were observed for children born LGA, having rapid growth or not being
exclusively breastfed during the first six months, compared to children born AGA, having
gradual/normal growth or being exclusively breastfed. Children’s sex, maternal age and time
of introduction of solids displayed inconsistent and non-significant associations.

Table 3 presents the adjusted OR as derived from the multivariate regression models including
the risk factors found to be significant in the univariate analyses. The variables that remained
significantly and positively associated with childhood overweight or obesity were: residence
in Eastern or Southern Europe, maternal education <14 years, maternal pre-pregnancy
overweight or obesity, excess gestational weight gain, smoking during pregnancy, LGA, rapid
infant growth and non-exclusive breastfeeding during the first six months.

Table 4 displays the individual scores of each one of the components of the European CORE-

index based on the B-coefficients derived from the multivariate logistic regression model
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examining the association between the significant predictors and childhood obesity.
According to these scores, the strongest risk factors were maternal pre-pregnancy weight
status (overweight or obesity), residence in countries with medium or high rates of childhcod
obesity (e.g. Eastern or Southern Europe) and smoking during pregnancy. Other index
components were assigned relatively lower scores. The total index score ranged from 0 to 22
(median=8). Based on the univariate logistic regression examining the association between
the total score and childhood obesity, an increase in the European CORE-index by one unit
was associated with a 25% (95%Cl:1.16-1.35) higher likelihood of obesity. The calculated risk
probability for each unit of the total score was found to range from 0.9% to 54.6% (Table 4,
Figure 1).

The AUC-ROC of the index was 0.725. Table 5 presents the sensitivity, specificity and predictive
values at varying cut-offs. The optimal cut-off that predicted childhood obesity with the
highest possible sensitivity and specificity was 29, at which 41.2% of the children were
classified as high-risk. The sensitivity of this cut-off was 74.1%, indicating the percentage of
correctly predicted obese children out of those who were ohese at 6-9 years. The relevant
specificity was 61%, providing a measure for the percentage of correctly predicted nonobese
children out of those who were not obese. Correspondingly, as indicated by PPV and NPV,
11.3% of children identified as high-risk were obese and 97.2% of children identified as low-
risk were not ohese at 6-9 years, respectively.

Discussion

This study demonstrates that obesity at the age of 6-9 years can be predicted with reasonable
accuracy, using a few perinatal factors and maternal sociodemographic characteristics that
can be easily and inexpensively collected from parents during routine healthcare visits. By
combining eight risk factors, we have developed and assessed the predictive accuracy of the
European CORE-index in a large European cohort, which can be used to identify high-risk

children from very early life stages, such as infancy.

10

190



230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

Several predictors that were used for the development of the European CORE-index have
been also included in previous prediction tools and are considered as established childhood
obesity risk factors. Specifically, the most commonly included predictors were maternal pre-
pregnancy BMI[16,22,21,17,19,23,20,43], birth weight [22,21,17,19,18,23,20,43], weight gain
during infancy [16,22,19,23,20], as well as maternal smoking during pregnancy
[16,22,17,18,43], consistent with their positive independent associations with childhood
overweight/obesity, as highlighted in previous reviews of prospective studies [11,9].
Regarding growth assessment, although the change in weight-for-age was used in existing
tools, we assessed the change in weight-for-length in our analysis, since it was more strongly
associated with the outcome, as also reported elsewhere [44]. Several tools have included sex
as a component, the majority of them associating female sex with greater risk
[19,20,23,21,22,43], while an opposite association was found in older children [16]. In
contrast, sex was not a significant risk factor in our analysis, confirming that differences in
obesity rates between boys and girls seem to be small and inconsistent [45]. In accordance
with previous studies where maternal age [22], maternal diabetes [23,22] or time of
introduction of solids [22] were assessed but not included as possible predictors, we found
non-significant associations of these variables with childhood obesity.

Less common predictors in previous tools, such as maternal education [16,18,43] and
breastfeeding [20,22], were included in the European CORE-index. Maternal education has
been repeatedly reported as the sociodemographic variable most strongly associated with
overweight/obesity in children [46]. The WHO recommends exclusive breastfeeding until six
months [47], while a pooled analysis has recently confirmed its beneficial effect against
obesity, which was highly increased if children had never been breastfed or had been
breastfed for a period shorter than six months [48]. However, the European CORE-index also
included components that have never been used previously in other tools, such as the region

of residence and gestational weight gain. Regarding the variations in the prevalence of obesity
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among different countries in Europe, suggested interpretations include the differences in the
environment or cultural context [49] leading to dietary, physical activity, sedentary behavior
or sleep patterns that vary among children by country or subregion in Europe [25,50].
Gestational weight gain has consistently been positively related to offspring adiposity
[12,9,10], although it may add only to a limited extent to the effects of maternal pre-
pregnancy BMI [51].

Regarding the discriminative accuracy, previous tools internally [19,21,22,43] or externally
[27,17,52,23] validated have reported AUC-ROCs ranging from 0.64 [27,43] to 0.86 [23]. The
European CORE-index can be considered as clinically useful, since the AUC-ROC was 0.725
(=0.7) [53], meaning that it can accurately predict childhood obesity ~73% of the time. None
of the previous tools was developed using data from multiple countries across Europe, while
some of them predict the likelihood of overweight/obesity onset during toddlerhood
[23,22,43] or preschool-age [52,20]. Furthermore, among the tools assessing the risk in
school-age [19,16-18,21], the majority included variables that could be challenging to collect
in clinical routine (e.g. paternal BMI [17,21], smoking within the household [21] and family
income [18]). For example, it could be challenging to assess paternal BMI as not all fathers
attend healthcare visits, while many mothers are not always able to provide this information,
either because they are single-parents or they do not know it, or they even tend to
underestimate their partners’ weight [54]. In our attempt to strengthen the screening utility
and applicability of our tool, we included easily accessible information, requiring input up to
six months of age, thus offering a valuable opportunity for early intervention.

By using data from five European countries for the development and assessment of the
predictive accuracy of the European CORE-index, we anticipate its future use in different
countries across Europe. There is also the potential for its conversion into a simple electronic
risk calculator that could be part of an electronic medical record system or embedded within

a web and mobile application in order to simplify and expand its use, not only to healthcare
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professionals but also to parents. We also proposed an optimal cut-off as a threshold to
distinguish high-risk infants from those being at a lower risk for cbesity. Thus, a total score of
29 could initiate a more intensive growth monitoring and the initiation of early obesity
preventive actions, tailored to family characteristics to promote lifestyle changes for the child
and the entire family. Although sensitivity and specificity were moderate at this cut-off, it is
still adequate to identify children that would have otherwise been missed. Respectively, PPV
was low, due to the low prevalence of the predicted condition, while NPV was high thus
accurately excluding a number of children that would not become obese from targeted
intervention; therefore potentially directing resources to children at the greatest risk.

The findings of this study should be interpreted under the light of its strengths and limitations.
Regarding limitations, the cohorts recruited from each country were not representative of the
general population. Moreover, while we developed and examined the predictive accuracy of
our index in separate cohorts, both were drawn from the same population, so further
validation in other populations is warranted. Recall or reporting bias, as well as the
invalvement of different healthcare professionals in the collection of the data recorded in the
medical records, could be considered as additional limitations. Regarding strengths, we used
data from a large European cohort and information on many potential obesity predictors was
collected. Another strength is that the outcome was assessed by body weight and height
measured by appropriately trained researchers.

In conclusion, this study developed and examined the predictive accuracy of the European
CORE-index that could be used as a screening tool for the identification of infants that are
potentially at high risk for becoming ohese at the age of 6-9 years, using easily collected
information on perinatal factors and maternal sociodemographic characteristics. The
successful integration of such a screening tool within clinical practice may maximize the

capacity of healthcare professionals to identify high-risk children and implement obesity
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307 prevention strategies early in life. Further research should be conducted to confirm the utility

308  and applicability of this tool to other populations across Europe.
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Table

Table 1. Descriptive characteristics of study participants assigned to the development and the assessment of the

predictive accuracy of the index cohorts.

Development cohort  Assessment of the P-value*
predictive accuracy
cohort
(n=1,852) (n=923)
Children Age, mean (SD) 7.97 (0.93) 7.94 (0.88) 0.602%*
Children Body weight status, n (%)
Underweight 117 (6.3) 58 (6.3) 0.856
Normal- weight 1309 (70.7) 651 (70.5)
Overweight 324 (17.5) 156 (16.9)
Obese 102 (5.5) 58 (6.3)
Sex, n (%)
Boys 914 (49.4) 457 (49.5) 0.937
Girls 938 (50.6) 466 (50.5)
Region of residence®, n (%)
Countries with low rates of childhood obesity 315 (17.0) 174 (18.9) 0.431
Countries with medium rates of childhood obesity 591 (31.9) 280(30.3)
Countries with high rates of childhood obesity 946 (51.1) 469 (50.8)
Maternal education, n (%)
<14 years 701 (37.9) 337 (36.5) 0.492
>14 years 1151 (62.1) 586 (63.5)
Maternal age at child’s birth, n (%)
<25 years 172 (9.3) 89 (9.6) 0.509
25-30 years 616 (33.3) 325 (35.2)
>30 years 1064 (57.5) 509 (55.1)
Maternal pre-pregnancy body weight status, n (%)
Underweight 162 (8.7) 88 (9.5) 0.698
Normal- weight 1371 (74.0) 670 (72.6)
Overweight 255 (13.8) 137 (14.8)
Obese 64 (3.5) 28 (3.0)
Gestational body weight gain, n (%)
Below IOM recommendations 589 (31.8) 319 (34.6)
Within IOM recommendations 646 (34.9) 338 (36.6) 0.053
Above IOM recommendations 617 (33.3) 266 (28.8)
Maternal smoking during pregnancy, n (%)
No 1646 (88.9) 820 (88.8) 0.977
Yes (any semester) 206 (11.1) 103 (11.2)
Maternal diabetes, n (%)
No 1740 (94.0) 884 (95.8) 0.046
Yes (pre-existing or gestational diabetes) 112 (6.0) 39(4.2)
Birth weight for gestational age, n (%)
Small 115 (6.2) 53 (5.7) 0.657
Appropriate 1373 (74.1) 699 (75.5)
Large 364 (19.7) 171 (18.5)
Infant growth at first six months, n (%)
Slow 422 (22.8) 183 (19.8) 0.183
Gradual/normal 551 (29.8) 293 (31.7)
Rapid 879 (47.5) 447 (48.4)
Breastfeeding during first six months, n (%)
Exclusive 517 (27.9) 255 (27.6) 0.873
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Non-exclusive 1335(72.1) 668 (72.4)
Time of introduction of solid foods, n (%)

<4 months 155 (8.4) 70 (7.6) 0.364
4-6 months 1202 (64.9) 624 (67.6)
>6 months 495 (26.7) 229 (24.8)
1 *P-values indicate the significance of the differences between cohorts; **P-value was derived from the Mann-
2 Whitney test; *This categorization refers to countries with low (i.e. Belgium), medium (i.e. Bulgaria and Hungary)
3 or high (i.e. Greece and Spain) rates of childhood obesity
4 IOM: Institute of Medicine

Table 2. Univariate associations from logistic regression between sociodemographic and perinatal risk factors and
overweight and obesity in children aged 6-9 years in the development cohort (n=1,852).

Risk factors OR (95% Cl)
Overweight/ obese Obese
Region of residence*
Countries with low rates of childhood obesity 1.00 1.00

Countries with medium rates of childhood obesity
Countries with high rates of childhood obesity

Sex
Boy
Girl
Maternal age at child’s birth
25-30vyears
<25 years
>30 years
Maternal education
>14 years
<14 years
Maternal pre-pregnancy body weight status
Normal- weight
Underweight
Overweight
Obese
Gestational body weight gain
Within IO0M guidelines
Below IOM guidelines
Above IOM guidelines
Maternal smoking during pregnancy
Neo
Yes (any semester)
Maternal diabetes
No
Yes (pre-existing or gestational diabetes)
Birth weight for gestational age
Appropriate
Small
Large
Infant growth during first six months
Gradual/normal
Slow

3.20 (2.05-4.99)
4.39 (2.87-6.72)

1.00
1.24 (0.99-1.53)

1.00
1.32 (0.89-1.96)
1.21(0.95-1.54)

1.00
1.44 (1.16-1.80)

1.00
0.69 (0.44-1.08)
1.89 (1.41-2.53)
3.13(1.88-5.21)

1.00
1.21(0.91-1.60)
2.09 (1.61-2.73)

1.00
2.17 (1.59-2.94)

1.00
1.79 (1.19-2.69)

1.00
0.69 (0.41-1.14)
1.32(1.01-1.71)

1.00
1.02 (0.74-1.42)

3.14 (1.31-7.57)
3.62 (1.55-8.43)

1.00
0.97 (0.65-1.45)

1.00
0.79 (0.36-1.72)
0.93 (0.61-1.43)

1.00
2.27 (1.52-3.40)

1.00
0.59 (0.21-1.66)
2.66 (1.64-4.33)
7.83 (4.19-14.6)

1.00
1.01 (0.56-1.81)
2.59 (1.58-4.23)

1.00
2.81(1.75-4.53)

1.00
1.35 (0.64-2.85)

1.00
0.70 (0.25-1.96)
1.82 (1.17-2.82)

1.00
1.84 (0.95-3.55)
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Rapid 1.77 (1.36-2.30) 2.63 (1.50-4.59)
Breastfeeding during first six months

Exclusive 1.00 1.00
Non- exclusive 1.30(1.02-1.67) 2.00(1.18-3.40)
Time of introduction of solid foods
4-6 months 1.00 1.00
<4 months 0.83 (0.55-1.27) 0.57 (0.22-1.42)
>6 months 1.20(0.94-1.53) 1.09 (0.70-1.70)
5 * This categorization refers to countries with low (i.e. Belgium), medium (i.e. Bulgaria and Hungary) or high (i.e.
6 Greece and Spain) rates of childhood obesity
7 Data in bold indicate statistically significant associations
8 IOM: Institute of Medicine; OR: Odds ratio; 95% Cl: 95% Confidence interval

Table 3. Multivariate associations from logistic regression between sociodemographic and perinatal risk factors
and overweight and obesity in children aged 6-9 years in the development cohort (n=1,852).

Risk factors

OR (95% Cl)

Overweight/ obese

Obese

Region of residence™

Countries with low rates of childhood obesity
Countries with medium rates of childhood obesity
Countries with high rates of childhood obesity

Maternal education
>14 years
<14 years
Maternal pre-pregnancy body weight status
Normal- weight
Underweight
Overweight
Obese
Gestational body weight gain
Within IOM guidelines
Below IOM guidelines
Above IOM guidelines
Maternal smoking during pregnancy
No
Yes (any semester)
Maternal diabetes
No
Yes (pre-existing or gestational diabetes)
Birth weight for gestational age
Appropriate
Small
Large
Infant growth during first six months
Gradual/ normal
Slow
Rapid
Breastfeeding during first six months
Exclusive
Non- exclusive

1.00
3.30 (2.07-5.29)
4.38 (2.81-6.84)

1.00
1.08 (0.85-1.36)

1.00
0.68 (0.43-1.07)
1.71 (1.24-2.35)
2.78 (1.60-4.84)

1.00
1.25 (0.93-1.69)
1.98 (1.39-2.70)

1.00
1.94 (1.39-2.70)

1.00
1.43 (0.92-2.25)

1.00
0.51 (0.30-0.87)
1.38 (1.04-1.84)

1.00
1.04 (0.74-1.47)
1.74 (1.32-2.30)

1.00
1.47 (1.10-1.96)

1.00
3.10 (1.24-7.79)
3.45 (1.43-8.34)

1.00
1.56 (1.01-2.39)

1.00
0.57 (0.20-1.63)
2.20 (1.31-3.70)
6.33 (3.20-12.5)

1.00
1.15 (0.62-2.12)
2.04 (1.22-3.43)

1.00
2.64 (1.57-4.43)

1.00
0.53 (0.18-1.54)
1.79 (1.10-2.91)

1.00
1.80 (0.91-3.55)
2.44 (1.36-4.40)

1.00
2.00 (1.15-3.49)




9 * This categorization refers to countries with low (i.e. Belgium), medium (i.e. Bulgaria and Hungary) or high (i.e.

10 Greece and Spain) rates of childhood obesity

11 Data in bold indicate statistically significant associations
12 IOM: Institute of Medicine; OR: Odds ratio; 95% Cl: 95% Confidence interval

Table 4. European Childhood Obesity Risk Evaluation (CORE) Index scoring.

Components of the European CORE-Index B-coefficient Component | Total Risk Risk of
score Score obesity
%
Region of residence® 0 0.9
Countries with low rates of childhood obesity - 0 1 1.1
Countries with medium rates of childhood obesity 1.132 4 2 1.4
Countries with high rates of childhood obesity 1.233 4 3 1.7
Maternal education 4 2.1
>14 years - 0 5 2.6
<14 years 0.433 1 6 3.3
Maternal pre-pregnancy body weight status 7 4.1
Underweight & normal- weight - 0 8 5.0
Overweight 0.813 3 9 6.2
Obese 1.903 6 10 7.6
Gestational body weight gain 11 9.4
Within or below IOM guidelines - 9] 12 11.4
Above IOM guidelines 0.673 2 13 13.9
Maternal smoking during pregnancy 14 16.8
No - 0 15 20.1
Yes (any semester) 0.909 3 16 24.0
Birth weight for gestational age 17 28.3
Appropriate or Small - 0 18 33.0
Large 0.638 2 19 38.1
Infant growth during first six months 20 43.5
Gradual/normal or slow - 0 21 49.0
Rapid 0.591 2 22 54.6
Breastfeeding during first six months
Exclusive - 0
Non- exclusive 0.717 2

13 * This categorization refers to countries with low (<10%), medium (10-15%) or high (>15%) rates of childhood

14 obesity

15 f-coefficients were derived from multivariate logistic regression between significant risk factors and childhood

16 obesity in the development cohort (n=1.852)

17 The shaded portion of the table shows the possible total scores of the index and their corresponding risk of

18 obesity (%) in children aged 6-9 years, as derived from univariate logistic regression between the total index

19 score and childhood obesity in the cohort used for the assessment of its predictive accuracy (n=923).

20 IOM: Institute of Medicine
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21 Table 5. Sensitivity, specificity and predictive values at varying cut-off values of European Childhood
22 Obesity Risk Evaluation (CORE) Index in the cohort used for the assessment of its predictive

23 accuracy (n=923).

24
25
26

Cut-off values N (%) at high-risk*  Sensitivity (%)  Specificity (%) PPV (%) NPV (%)

28 54.8 84.5 47.2 9.68 97.8
29 41.2 74.1 61.0 11.3 97.2
210 28.9 56.9 72.9 12.4 96.2
211 21.7 46.6 80.0 135 95.7
212 14.0 345 87.4 13.4 95.2

* Number (%) of children who were identified as high-risk for obesity at different cut-off values. At high-
risk was defined as having a total risk score equal to or above the corresponding cut-off value.
PPV: Positive Predictive Value; NPV: Negative Predictive Value
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IKOIIOX: H adio\oy1o1] )¢ S1ay VoK axkpi-
perag tov gpotnparoloyiov FINDRISC (Finnish
Diabetes Risk Score) yia tnv aviyveoon adiryve-
oToL oaxyap®@dn drapity Tomov 2 (ZA2) xai mpo-
owaprm oe eodhoteg mAnbooptakég opddeg oty
Evpom.

YAIKA-MEG®OAOI: To Ostypa T11g pelétng ovh-
AgyOnxe amo svalateg opddeg o £§1 eLPRIATKES
yapsg, dnhadi améd 1o covolixd mAbuopd otig
Yopeg yapnloov/peoaiov  swoodnparog (Low/
middle countries-LMICs  (BovAyapi-
a-Ovyyapia) Kat amd YApnlod KOvaVIKOOIKO-

income

VORIKoD emIEdov IMEPLOYEG OTIG XOPEG LWPNA0D
etoodnuatog (High income countries-HICs) (B&\-
yio-Owhavdia) kai tig HICs vmé petpa Mot Tag
(EN\ada-Ionavia). H mapobdoa avalvor) 01y
o Setypa mov mponAfe amé owxoyéveleg vynhod
xvdovon yia avantodn ZA2 xai mepieldapfeave
yoveig matdtmv dnpotikon. ZoAéxtnkav avtodn-

14 © 2018 Hellenic Atherosclerosis Society

Aodpeva dedopéva yia 1o FINDRISC xai petpr) -
Ke 1] YAoxoCn vnotetag (Fasting plasma glucose-
FPG). Baoe1 g FPG xm tev xpitnpiev tov ITIOY,
Ol CUHHETENOVTEG X®PLG IPOIYODHEV] Oy V®OL)
ZA2 tafvopn)fnkav otig Katyopisg Tov mpodia-
p1jm (FPG=110-125mg/ dl) xa1 tov adiayveotov
ZA2 (FPGz126mg/dl). Ta v afioloyrorn Tov
FINDRISC vmoloyiomkayv 1) soaiobnoia, 1) £101-
KOt Ta, 10 epPfadov (Area Under the Curve-AUC)
TOV KAPOOAOV ASITODPYIKOD YAPAKTNPLOTIKOD
0¢xTr) (Receiver Operating Characteristic Curve-
ROC) xat Ta PEATIOTA KATGQAIC VI TV aViyVeD-
or) Tov adiayveoton A2 xai )¢ dvoylokaipiag
(6n\adr) g mapovoiag mpodiaftn 1) ZA2).

ATIOTEAEIMATA: Zuv mapododa avd\oor oo-
pmepthn@bnray 2116 evijlikeg (67,3% yovaixeg)
nAxiag 41,145,48 etov. O emmolacpog tov adid-
yveotoo ZA2 xai Tov mpodiaPnty Ppebnxe 1,2%
K 5,6%, avriotoya. To AUC-ROC yua tov adt-

206



ayveoto ZA2 frav 0,824 pe xatoeAt 214 og Pel-
Twoto (evaiobnota=68,0%, sidwomTa=81,7%) yua
To ovvolko detypa, 0,839 pe xatoeht 215 wg Pei-
Twoto (evaiobnota=83,3%, e10wkomTa=86,9%) ya
Tig HICs, 0,794 pe xatogph 212 g PeATioto (so-
atotnoia=83,3%, ewdwomta=61,1%) yia tg HICs
oo pétpa Mrotnrag xat 0,882 pe katogh 214 wg
PéAtioto  (evaiobnoia=71,4%, edwotnta=87,8%)
yua Tig LMICs. To AUC-ROC yia 1) dvoyAoxaipia
frav 0,663 pe xatogt 212 wg féAtioto (evaiobn-
ola=58,3%, e0koTNTa=65,7%) yld TO CLVOAKO
detypa, 0,656 pe xkatogit 212 wg fedtioto (evawotn-

ola=54,5%, eWdwotnta=64,8%) ywa ti¢ HICs, 0,631
He xatoeM 212 og Pédtoto (evawobnoia=59,7%,
sidwotnTa=62,0%) yia tig HICs oo pérpa Mtoty-
tag xat 0,735 pe xatogit 211 og pedtioto (evaiobn-
ola=72,7%, ewdwotnta=70,2%) yia tig LMICs.

LYMITEPAZMATA: To FINDRISC pmopst va
CAIOTEAECEL EVA XPHOHO €pyaNelo yid TNV aviyVvev-
or tov adtayvematon TA2 Kt g dvoyAvkaipiag
petady evdletev opadev oty Evponn, Aappda-
VOVTG £ILOIG DIIOYT] T1) XPL O S1aPopeTIKDOV BEN-
Twotev katophov yua kabe mnboopo.
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