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Evyoapiotieg

H mpaypatonoinon ¢ mapodcoag 01daktopikng dtpiPne, Bo Nrav addvorn
YOPIG TNV 0LGLUOTIKY] GVUPOAN TG emPAETOVoaG KaONYNTPLAS Hov k. Kayokepdlov
Mapiag yio TNV EUmVELST KOl TOV GYESOGUO TOV UEAETOV TOV TPUYLOTOTOONKAY.
Tnv gvyoplot® Beppd Kot €yKAPALL Y10 TNV ONUAVTIKY EVKOPIO TOV HOV £0MOE, TNV
EUMIGTOGVVT] TOV LoV €0€1EE AL KO TNV GPLoTN GLuVEPYAGia OAa avTd Ta YpdVia.

Emiong, 0o MBeha va ekeppdoo 1 Pabid pov evyvopocsvvn, yuoo v
GUUTOPACTOACT], OAAL KOt TNV OLOEVTIKOTNTO TOL YOPAKTPO, TOL KOOMYNTH K.
Zopmého Aviovn. H mpoonAmot| Tov otV €MGTNUOVIK £PELVO KOl 1 OL0KPLTIKN
eniPreyn g mopeiog TOV H1OAKTOPIKOD LoV, £YYLHONKE TNV AELOTIGTY OAOKANP®OT)
TOV.

‘Eva peyddo guyoapiotd ogeilm, otov kanynt k. [Hoavayiowtdko Anpoctévn,
0 omoiog pe T HeydAn epeuvnTikn Tov gumelpio 6To avtikeipevo g Blootatiotikng,
cuvéPadre KaBoploTikd 6ToV GYEOAGUO ALY Kot GTNV Topeia TG TOPOVCAS LEAETNC.
H xaBoomynon tov Ntav 1 artio Tov va emovarpocdiopilom kot va BET®m Toug 6TdYovs
pov.

Axépo Ba MBeha va gvyoapiomom tov K. [Ipwtomanmd Abavdcio yw v
moAOTIUN PonBetla, KaBoOYNGT TOL KL TNV GWOYN GUVEPYAGIO TOV GTNV UEAETN UE
éva EDAAMTO dElyLa, TIG £YKVEG YUVOIKEG.

Eniong va exppdow v guyvopocvvn pov oty k. [Todio KoaAiiomm Avva
v Vv e€aipetn cvvepyasio TG oTNV LEAETN LE TOVG NAKLOUEVOUG.

[dwitepng pveiog ypnlovv ot mPOMTLYLOKOL, UETOMTUYIOKOL QOITNTES TOL
TUNLOTOG KOl TO TTpocmmikd tov Epyactnpiov Xnueiog kot Avaivong Tpoeipmv, ot

0m010l GUVETEAEGOV ONUOVTIKG GTNV EKTEAEOT TNG CLYKEKPLUEVNS dtatpiPne. Tovg



0Qeil® éva peYAo VYOPIOTH KOOMG KOl VO TOVS OVOPEP® OVOUOOTIKA: ['ehaoTtod
Eipnvn, Méuva Xoeia, Apaxov Mopiva, ITittapd Kovotaviva, ABoavacdtov Ntédha,
Mnovyd Mapa, Mricviag Andotorog, Noktapn Avactacio, Xeevoovpakn Kéilv,
Avoavoponovrog Oavaone, Koivldn Nikn, Apyvpn Kovotoaviiva kot Tapdéin
Avyn.

Opeihm éva peydlo evyaploTd GTNV OIKOYEVELD IOV KOl GTOVG PIAOVG [LOL Yo
TNV VTOGTHPIEN TOVG Kat TNV Pondela Tovg pe 0molodNTOTE TPOTO, KATH TNV dldpKeLn
TOV GTOLODV LOV.

Kot téhoc éva 1epdiotio euyaplot®d otovg £0eAoviég avtng ™S HeEAETNG, oV
yopic v 0EANCY ToVg VO GLUPAAOVY GTNV TPOAY®YN TNG EMOCTAUNG, OV Ba NTav

duvati N OAOKAP®GSN TG TAPOoHGOS LEAETNG.
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Hepiinyny

H opOn evuddtmon cuvoéetal e Tr COUOTIKN VYELD Kot TV VONTIKY ordd0o
EVO M 0QLOATMON 1 N LIEPEVVOATMGT, GLVOEOVTAL e EMTAOKES VYelag. ['a avTd TO
Adyo vnpEe M avaykn ywo TV ektipnon tTov 1oolvuyiov Tov VOATOC TOGO GTO ATOUO
000 Kol 6TOV TANBLGLO.

To 16olhyo voatog Exetl pehetnBel og eOWKEG opdoeg Tov TANBVGHOV, KVPimG
ce 0OANTEG aAAG Oev €xel pueketnBel otov yevikd mAnBvopd. H outia eivor mog dev
vrdpyel epyaieio mov va petpd 1o 1oolvylo voatog. EAdyioteg épevveg €yovv
LEAETNOGEL TNV KOTAVAAMOT) VYPOV GTOV YeEVIKO mAnBvoud. Aappdvoviag vroyn ta
TOPATAV® VINPEE M AVAYKN TNG KATACKELNG £VOG pyaieiov Yy TNV aloAdynon g
oV 160L{VYiov VOATOG 6TOV YeVIKO TANOLGUO Kot 1) AvAyKn TO EpYOAEl0 oVTO Vo, lvat
€VEMKTO doTe Vo a&loAoyel emiong evdlmTeg TANBVGIIOKEG OLAdES OTMOG Ol EYKVEG
yovaikeg kot ot nukiwpévol. Emiong vanpée n avaykn va peremBei 1 cvvelspopd
TOV O10LPOP®V POPNUAT®V GTNV GUVOALKT] TPOGAN YN EVEPYELNG.

[To cvykekpyéva o1 GTOYOL VTG TNG LEAETNG NTAV:

1) H avantoén xor o éleyyog ™G €yKvpdTNTOG €VOG EPMTNUOTOAOYIOV
ektipnong vootkob 1olvyiov o omoio vo amgvBvuveTal 6To YeVIKO TANOLGUO Kot va
EKTILA TNV TPOGANYN TOL VEPOV atd TO TOGULO VEPO, TO SLAPOPO. POPTLOTA KOl OTTO
TNV GTEPEN TPOPT| KOL TNV OTDOAELN VEPOD HECH TWV VYPDOV TOV GCAOUOTOG,

2) H extipnon tov 1oolvuyiov ¥8010g, TG TPOSANYNG KOl THG ATMOAELNG DOATOC
oe Oelypo Tov €AANVIKOU TANBLGHOV Kol 1 OlEPELVNOT TOL TAPAYOVIO TNG
EMOYIKOTNTOG.

3) H ektiunon tov 1ooluyiov H0T0G, TG TPOGANYNG KOl TNE OTMAELNS VOATOG
6€ £YKVEG YUVOIKES KO 1) SIEPEVVIIOT] TOL TOPAYOVTO TOL TPYNVOV TNG EYKVLOGVVIG.

4) H extipnon oolvyiov 080:10¢, TG TPOCANYNG KOl TNG OTMAELNG VOUTOG GE
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NMKIOUEVOVS, VIEPNAIKEG Kol 08 MAKIOUEVOLG NAKiog 65 kot dveo Tov MTav of
KoTdoToon VOonAgiog.

5) H ektiunon g cuvelsQopas Tov SIGpopov poenUATOV GTNV EVEPYELNKT
wpocnyn oe evilko mANOvopd kot M digpedvnon TV ToPayOVTOV NG
EMOYIKOTNTOS, TOV VA0V 1) Tov Agiktn Mdalog Zdpotoc.

Mo v emitevén tov otdOyov TG HeAétng, fhafav yopo ot akdiovdeg
perétec:

Merét A) To epomuatordyo isolvyiov Hoéatog (WBQ) oyedidotnke yio vo
EKTIUNGEL TNV TPOGANYN VEPOV OO GTEPEA, VLYPA TPOPIUM, POPNLOTO KOl TOGLO
vEPO KOl TNV AmMOAELD VEPOD amd T 0VPa, TA KOTPAVA KOl TOV 10pAOTO GE KAOIOTIKEG
GLVONKEG KOl OTN COUOTIKN dpactnpoTTa. o Toug 6Komoveg TG EMKVPOONG, TO
WBQ ocvurinpobnke and 40 vyieig ebehovtég 22-57 etov (37,5% avdpeg). Agixteg
EVLOATMONG LETPNONKOY GE GUAAOYN CVP®V EIKOGITETPAMPOL (GYKOG, OGUOTIKOTNTO,
€106 Papog, pH, ypoua). Emmiéov, to epotnpuoatordylo couminpodnke 600 Qopég
and 175 dropa yo v a&lohdynon g emavainyotntog tg. O deiktng tau-Kendall
kot 1 péBodoc Bland wor Altman ypnowomombnkoav vy v ektipnomn g
€YKLPOTNTOG TOL EPOTNULATOAOYIOV.

Merét B) To epommuatordyo wwolvyiov véatog (WBQ) ypnoponomdnke
Yl VO EKTIUNGEL TNV 160PPOTTI0L TOV VAOTOG, TNV TPOCANYN KOl TNV OTDOAELN VEPOL TO
korokaipt (N=480) ko to Yewove (N=412), oe oTpoOUATOTOMUEVO OElyYIO TOV
yeviko TAnBvopov oty ABnva. Kotd ) yeipepvi| mepiodo, 1 1ooppomic Tov HOATOG
nrav -63+£1478mL/muépa, n mwpdoAnyn vepod nrav 2892+987mL/muépa Ko 1M
anoielo vepov 2637(1810, 3922)mL/muépa. To karokaipt 10 vOATIKO 1G0LVYI0 fTAY -
58+2150mL/mpépa, n tpocinyn vepov 3875+1373mL/muépa Ko v andAelo vepoL

3635(2365, 5258)mL/muépa. Tapatnpndnkav d0popic oTnNV TPOGANYN VEPOL OO
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SPOPETIKEG TTNYEG. YTNPYE O10pOpd GTNV KOTOVOUN TOV OES0UEVOV TO YEYLMVO KOl
10 Kodokaipt: To Kahokaipt mepimov 8% mePIooOTEPOL GUUUETEYOVTES TOV EUTITTOVV
OTIG YOUNAES Kl VYNAEG Katnyopieg ToL vOATIKOV 16oLlvyiov.

Merém I') To gpotpatordyo 1soluyiov voatog (WBQ) tpomomomdnke yio
Vo cupmepLafel epmtApata oL omekoviCovv v eykvpoovvr (WBQ-P) kot
emkupdOnke oe £ykveg yovaikeg. To WBQ-P courminpodbnke and 60 vyieic éykvecg
yovaikeg, 20 and kdBe Tpipunvo Kot exiong TPNoAV TP UEPO NUEPOLOYIO KOTAYPOUPTS
TPOCANYNG TPOPIL®V KAl VYPAOV, KOTUYPOPNG OCOUATIKNG OpactnpldtnTog Kot
amoAELNG VYPOV. ATd avtd T0 delypa 40 yuvaikeg £dwoav €va dElyHo TPOIVOV Yo
TOV TPOGOIOPIoUO TNG MOOUMOTIKOTNTOS, TOL €Wkov Pdpovg, tov pH kot Ttov
YPOUOTOG. 2T ouvéyela, 0 WBQ-P copuminpobnke and éva delypa 298 gykdmv
yovakev nAkiog 19-46 etdv (3316 etav), 95, 100 kot 97 eykdov and kabe tpiumvo
™G eykvpoovvne. H péon ooppomia Tov vdatoc firav 203(-577, 971)mL/muépa, M
npdoinyn vepoo ftav 2917(2187, 3544)mL/muépa ko 1 andreto vepod 2658 (2078,
3391)mL/Mmuépa. H 1ooppomio ¥datog, 1 TpdoAnyn Kot 1) andAeto, dev SEQepe LT D
v Tplov Tpunvov (p=0.58, p=0.43, p=0.37), ®ctdc0 o1 yuvaikeg 6To Tpito Tpipnvo
glyav ™ YounAdTEPN KaTavAA®oT vePOL amd To dtdpopo poeruata (p<0.001). H
ooppomict HOATOG, M TPOCANYTN KOL 1 OTAOAEW OE £YKVEG YUVOIKEG OV MTOV
SPOPETIKN amd OTL OTIG 1N €YKLES TNG 010G NAkiog. QoT1060, TEPIOCOTEPEG EYKVES
YOVOIKEG EMEQTAV GTO VYNAITEPA TETOPTNUOPLAL TG KATOVOUNG 1GOPPOTI0 TOV VOATOG
oo TIG U EYKVEG.

Merétm A) To WBQ 1o yewdva oty mteployn g AdMvog copmAnpodonke
am6d 108 nAwuopévoug kavovg va epovticovv tov €0vtd Toug 65-81y (54 dvdpecg)
(Ouada A), 94 nMKiopéVovs IKavovg va epovticovy tov €avtd tovg 82-92 etdv (45

Gvopec) (opdda B) ko 51 voonievopevoug nhikiog 65 - 92 etov (34 avdpeg) (Opdda
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). EmutAéov, amd v pekétn B and 1o delypa tov yeymva dnpovpyndnke n Opdda
A amd 335 evihikeg niikiog 18-65 etmv (167 Gvdpec) pe oxomd v cvykpion. O
pécoc 6pog tov VduTKOH 1oolvyiov, M TPOCANYTN Kol N OTOAEW VOOTOG MTOV
avtiotoryo, yw v Oupddoa A -749+£1386mL/muépa, 2571£739 mL/muépa Ko
3320£1216mL/mpépa, yio v Opdada B -38+933mL/muépa, 2571+£739mL/muépa Ko
3320+1216mL/mpépa, yio v Opdda I' to 64+1399mL/mpépa, 2586107 1mL/mpépa
ko 25224+1048mL/muépa kot yuo v Opdda A -253+1495mL/muépa,
29124+1025mL/mpépa ko 3492+2099mML/Mmuépa. Enovtikég dtapopég aviyvevdnkav
010 160lvy1o voatog (p<0.01), tnv Tpdoinymn vepov (P<0.01) kot v omdAELL VEPOL
(p<0.01) peta&d TV tecodpwv opddwv. Ewdwodtepa, 10 vd0Tikd 160L0Y1I0 Ko 1M
TPOSANYTN vePOD GtV opddo A ftav 1 xapnAdtepn amd OAeC Tig dAleg opddes. Ta
Tic Opadeg A, B, I' 1 A ovppoin Tov oteEpe®v TPOPOV STV TPOSANYN VOOTOG MTOV
36%, 29%, 32% xot 25%, n cvpuPoin tov moOGIHov vepov ftav 32%, 48%, 45% Ko
47%, evdd n ocvpuporn tov dPopwv poepdtov Mtav 32%, 23%, 23% xor 28%
avtiotoyo. Ympyov eniong dtapopég otn ovpforr] tov moésov vepov (p<0.01) ko
ot cvufoin tev totev (p<0.01).

Merét E) To gpommuatordyo wwolvyiov vdoatog (WBQ), eréyybnke yio tnv
KOTOYypopn TNG EVEPYEWNKNG TPOCANYNG HE TPUUEPO MUEPOADYIO KOTOYPOUPNS
TPoQipmy kot vypov oe 78 ovuupetéyoviec. To WBQ ovuminpobnke amd éva
GTPOUATOTOMUEVO delyla Tov yevikoh mAnbucpov oty Abnva, EALGda (n = 984).
Ta dedopéva avarvdnkay yio T GLUBOAN TV SLAPOP®V POPNUATOV GTNV TPOGANYN
evépyewc. Koatd ™ yewepiv mepiodo, M HECN EVEPYEWKY] 1GOPPOTO. NTOV
346+£897kcalmuépa, n Tpocinyn evépyelag nrav 2082+892kcal/muépa, 1 TpdcAnyn
evépyeog amd ta dapopa pogpnuoata NTav 479+£286kcal/muépa kot M amoAEn

evépyewog 1860+£390kcal/muépa. To kalokaipt n HEOT EVEPYELNKT 1GOPPOTIOL NTOV

13



63+982kcal/muépa, m evepyelokn mpdoinym 1890+894kcal/muépa, n mpdsAnym
evépyelog amd ta daeopa poprjpata 492+499%kcal/muépa Kot 1 andAelo EVEPYELOG
1830+491kcal/day. H evepyswokry mpoécAnyn oamd to 7OTd TO KOAOKOipt MTOV
vyNAOTEPN amd 0Tt 1o Yeava (p<0.001) kot vymAdTEPN GTOVG Gvdpes amd OTL OTIS
yovaikeg kot otig dvo emoyés (p<0.001 to karokaipt, p=0.02 1o yeipumva). O Kaeéc, To
POONUOTO KOQE, TO YOAO, 1 COKOAATO KOl TO OAKOOAOVYO TOTE GUVEIGEPEPOV
nepinov 10 75% g evépyswog omd T Odpopa poeNUoTa. Zoyopovy e POoeHUaTa,
OTMOG OVOYVKTIKE Kot poprpota te Béomn yupovg epodtmv, Kabmg Kot YUIOS POVT®V
KOTOVOADOVOVTOL MYOTEPO GUYVA GE€ TOGOGTO G 25% NG EVEPYELOKNG TPOCANYNG
TOL GLVOAOL TV SLAPOPOV POPTLATAOV.

ZOUTEPAGUATIKG OO TIS TOPATAVE HEAETEG, TO gpwTnuatoldylo WBQ
Bpébnke éyxvpo Kot eivon Eva ¥pM|GIUO EPYAAEID GTIC EMOUEVEG LEAETES TTOV GTOYXEVOLV
otV aSl0A0YN oY NG 1COPPOTIAG TOV VOATOC. XTOV YEVIKO TANOLGUSO 1 TpOSANYN Kot
N amdAEL0 vepoL NTav Katd péco 6po mepimov 40% vynAdtepeg 10 KaloKaipt amd Ot
t0 xewava. [Mopaddbnkav dedopéva Yo To 160L0Y10 TOV VAOTOG Yol TIC EYKVEG KO
TOVG NMKIOUEVOUG HE OTOYEIDL TOV OVOPEPOVTOL OTIS OLBPOPES TTNYES TPOGANYNG
vepov. Ot nukiopévol 65-81 etmv giyav youniotepo ektipumpevo 16olHyto ¥daTog,
TPOGANYT VEPOU Kol VEPS amd TOGIHO VEPO amd TOLG NMKIOUEVOVS dve Twv 81 eTdv
N amd Tovg voonilevouevoug nikiog 65-92 etdv. Ot televtaieg opddeg elyav Kot T
YoUNAdTEPN KaTOVAA®oN vepol amd ta ddpopa poeruata. Télog 660 apopd otnv
EVEPYEWKT] TPOGANYTN TO. O1dpopa popnuote cvupdriovy mepimov oto 1/5 g
GUVOMKYG TPOCANYNG EVEPYEWNS, OVAAOYO HE TO EVEPYELOKO TEPLEXOUEVO TOV

POPY|LLATOG KOl TN GLYVOTNTO KATOVAADGONG.
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Abstract

Euhydration, defined as the state of being in water balance, is linked with
optimal physical and cognitive performance, while dehydration or hyperhydration, i.e.
deviations from water balance, have important health implications. Therefore
evaluating water balance of population groups is of public health interest.

There are few studies on hydration in specific population groups, such as
athletes and minimum number of studies on water intake in the general population.
Considering this there was a need to develop a questionnaire as a research tool for the
evaluation of water balance during summer and winter and evaluate vulnerable
samples such as pregnant and elderly and also to study the contribution of beverages
in total energy intake.

The objectives of this stydy were:

1) Development and validity testing of a water balance questionnaire that
estimate water intake from drinking water, beverages and solid food and also water
loss.

2) Estimate water balance in summer and in winter in a small sector of the
Greek population, estimating water intake and loss using the WBQ.

3) Estimate water intake, loss and balance in pregnant women using the WBQ.

4) Estimate water balance, intake and loss in elderly people using the WBQ.

5) Estimate the contribution of beverages to energy intake in summer and
winter in a sample of the general population in Greece.

Study A) The Water Balance Questionnaire (WBQ) was designed to estimate
water intake from fluid and solid foods and drinking water and water loss from urine,
feces and sweat at sedentary conditions and physical activity. For validation purposes

the WBQ was administrated in 40 apparently healthy participants 22-57 years (37.5%
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males). Hydration indices in urine (24h volume, osmolality, specific gravity, pH,
color) were measured through established procedures. Furthermore, the questionnaire
was administered twice to 175 subjects to evaluate its repeatability. Kendall’s tau-b
and the Bland and Altman method were used to assess the questionnaire’s validity and
repeatability.

Study B) The Water Balance Questionnaire (WBQ) was used to estimate
water balance, estimating water intake and loss in summer (n=480) and in winter
(n=412) on a stratified sample of the general population in Athens. In winter, mean
water balance was -63+1478mL/day, water intake was 2892+987mL/day and water
loss 2637(1810, 3922)mL/day. In summer water balance was -58+2150mL/day, water
intake 3875+1373mL/day and water loss 3635(2365, 5258)mL/day. Differences in
water intake from different sources were identified. There was difference in the data
distribution in winter and summer: in summer approximately 8% more participants
were falling in the low and high water balance categories.

Study C) The Water Balance Questionnaire (WBQ), validated in the past in
the general public, was modified to incorporate questions that reflect pregnancy
(Water Balance Questionnaire in Pregnancy, WBQ-P), and validated in pregnant
women. The WBQ-P was administered in 60 healthy pregnant women, 20 from each
trimester, who completed three day diaries. From this sample, 40 women also
provided a morning urine sample for determination of osmolality, specific gravity,
pH, color. Subsequently the WBQ-P was administered to a sample of 298 pregnant
women aged 19-46 years (3346 yrs), in particular 95, 100 and 97 from each
pregnancy trimester. Mean water balance was 203 (-577, 971) ml/day, water intake
was 2917 (2187, 3544) ml/day and water loss 2658 (2078, 3391) ml/day. Water

balance, intake and loss did not differ between three trimesters (p=0.58, p=0.43,
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p=0.37), however women in the third trimester had lower water intake from beverages
(p<0.001). Water balance, intake and loss in pregnant women were not different than
that in non-pregnant of the same age. However more pregnant women were falling in
the higher quartiles of water balance distribution than non pregnant.

Study D) The WBQ was administered in winter in the area of Athens, Greece
to 108 independents aged 65-81y (54 males) (Group A), 94 independents aged 82-92
y (45 males) (Group B) and 51 hospitalized aged 65-92 y (34 males) (Group C). In
addition, a database from previous study with common tool, area and season, of 335
adults aged 18-65 y (167 males) (Group D) was revisited and used for comparison.
Mean estimates of water balance, intake and loss were, respectively, for Group A -
749+1386mL/day, 2571+739ml/day and 3320+1216mL/day, for Group B -
384933mL/day, 2571£739mL/day and 3320+1216mL/day, for Group C the
64+1399mL/day, 25861071 ml/day and 2522+1048 ml/day and for Group D -
253+£1495mL/day, 2912+1025mL/day and 3492+2099mL/day. Significant differences
were detected in water balance (p<0.01), water intake (p<0.01) and water loss
(p<0.01) amongst the four Groups. In particular, water balance and water intake in
Group A was the lowest of all the other groups. For Groups A, B, C or D contribution
of solid foods to water intake was 36%, 29%, 32% and 25%, contribution of drinking
water was 32%, 48%, 45% or 47%, while contribution of beverages was 32%, 23%,
23% and 28% respectively. Also there were differences in the contribution of drinking
water (p<0.01) and in the contribution of beverages (p<0.01).

Study E) The Water Balance Questionnaire (WBQ), validated in the past to
reflect water balance in the general population, was validated for recording energy
intake with the method of 3 day diaries in 78 participants. The WBQ was

administered to a stratified sample of the general population in Athens (n=984). Data
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were analysed for the contribution of beverages to energy intake. In winter, mean
energy balance was 346+897 kcal/day, energy intake was 2082+892 kcal/day, energy
intake from beverages was 479+286 kcal/day and energy loss 1860+£390 kcal/day. In
summer energy balance was 63+982 kcal/day, energy intake 1890+894 kcal/day,
energy intake from beverages 492+499 kcal/day and energy loss 1830+491kcal/day.
Energy intake from beverages in summer was higher than in winter (p<0.001) and in
men higher than in women in both seasons (p<0.001 in summer, p=0.02 in winter).
Coffee, coffee drinks, milk, chocolate milk and alcoholic beverages contributed
approximately 75% of energy from beverages. Sugar-sweetened beverages, including
soft drinks and fruit juice based beverages, as well as fruit juice were consumed less
frequently contributing up to 25% of beverage energy intake.

In conclusion, for study A the proposed WBQ to assess water balance in
healthy individuals was found valid and repeatable, and it could thus be a useful tool
in future projects that aim to evaluate water balance. For study B water intake and loss
were on average approximately 40% higher in summer than in winter. The
distribution of water balance in summer and winter were identified. Study C delivered
data on water balance in pregnancy with details referring to different sources of water
intake and on distribution of the sample in four water balance quartiles. Study D
delivered data on the estimation of water balance, intake and loss in the elderly.
Sources of water intake were reported in detail. Independents aged 65-81 y had lower
estimated water balance, water intake and water from drinking water than
independents above 81 y or hospitalized aged 65-92 y. These later groups had lower
water intake from beverages. Finally for study E, beverages contribute approximately
1/5 of total energy intake depending on the energy content of the beverage and the

frequency of consumption. Coffee, dairy and alcoholic beverages were the main
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energy contributors.
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Kegpadiaio 1. Eicaywyn

1.1 To vepd 610 0vOp®OTIVO GO,

O avBpomoc pmopei va emPunoet yopig tpoen mhveo amd 60 nuépes, evd ympig
vepo Kot Wtaitepa oe Oepd meptPAALOV TO0 TPOGOOKIHO {ONG LEIDVETOL GNUOVTIKA GE
Myeg nuépeg. To vepd amoterel ™ Pdon ¢ Aettovpyiag Tov avOpOTIVOL CAOUNTOG
(EFSA, 2011). Axpaieg petaPorég 610 160L0Y10 TOV VEPOL GTO GMLO. EXNPEALOVV TIC
COUOTIKEG KOl VONTIKES AelTovpyieg Kot 0dnyodv akoun kot oto Bdvaro. H frodoykn
onuacio Tov vepov oeeihetal 6TIG TOAATAES PLGIKEG KO YNUIKES WOOTNTEG TOV. XTOV
avOpOTIVO 0pYOVIGHO TO VEPD amoterel O10ADTN Kot HEGO LETOPOPAS OPYOVIKAOV KOl
avopyavev ctolyeimv, cvuuetéyel oTig UETAPOMKEG avTdpdoels, ) pvOHon g
Oeppokpaciag Tov COUATOG, TN VEPPIKN OTEKPLOT Kol TOAAEG AAAEC PLGLOAOYIKEG
dwdikooieg mov oyetiCovrar pe v vyeia tov (Kavouras, 2002). To vepd eivar
amopaitnto Opentikd GLOTATIKO KOl KOTAVOAMVETOL GE HeYOADTEPN TOGHTNTA OO
KkéBe dAAo OpenTiKd cvotaTkd. ['o Tov AdYo avTO LITAPYOVY GTO GO0 TOAVTAOKOL
OLOL0OTOTIKOL  pnyavicpol €leyyov Ttov ocopatikod vepov (Armstrong, 2005),
(Kavouras, 2002). H opoidotoon g vOOTIKAG tooppomiog eEac@aAilel ™
otafepdTNTO TNG MEPLEKTIKOTNTOS TOV COUATOG G€ VEPO. Avti N otabepr| 1ooppomia
EMTUYYAVETOL HECH OPUOVIKAOV UNYOVICU®V ovAdpaoNng O©E  GLVOLOCUO e

0CLU®VTTOO0YEIC.

1.2 ¥b¥otaom copotog oe vepod

To vepd elvor 10 ovotatikd mov PpiokeTol 610 AVOPOMIVO GOUO GE
peyoAvtepo 10600td. To cuvolkd copotikd vepd (Total Body Water, TBW) og évav
avopa. PBapovg 70 xkodv eivon mepimov 40 Aitpa (Sareen et al., 2008). H

TEPLEKTIKOTNTA TOV 10TMOV TOL CAOUNTOG 6€ vEPO elval aveEAPTNTN TG NMKING, TOV
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@OAOL Ko TG GUANG. ATotedel To 45-79% copatikov Phpovg EvOg vy EVAAIKA, TO
10% g Mmddovg pélog copatog kot to 80-84% g damng pdloc coupatog. Oco
o avénuévn etvan 1 G pdlo cOUOTOS TOGO UEYOADTEPO EIVOL TO TOGOGTO VEPOV
Kot 660 7o aENEEVO gival To TOG0GTO TG MTMI0VS HALag TOGO pelmpévo givol To
TO0GO0TO vePOL 6T0 odpo. [a mapddetypa, 6Tovg TPOTOOANTEG TO TOGOGTO VEPOV
otével 10 70% evd oTo YEVIKO TANOLGUO Ol NAIKI®UEVOL KOl Ol YuVaikeg ival o€
yopnAotepa enineda (Kavouras, 2002), (Rodriguez et al., 2009). e véovg evihikeg
avtpeg avtiotoryet mepinov oto 60%, evd ce yuvaikeg oty epnPeio, Adym avénong tov
copatikod Almovg avtiotorel oto 50%. Xtovg eVAAIKEG AVIPES KOTA HECH OPO
avtietolyel 6to 59%, evd oTig eviiAikeg yuvaikeg oto 56% (Sawka et al.,2005). Ta veoyva
EYOUV TNV LYNAOTEPN TEPLEKTIKOTNTO COUATIKOV VvepPoL. Amotedel to 75-80% TOL
COUOTIKOD BAPOVG TOLG Kol HEDVETOL GTO TEAOG TOL TPOTOV YXPOVoL NG (oNS TOvg

nepimov oto 60% (Movotakn, 2007).

1.3 Katavoun tov vepol 610 cohpo

To olkd vepd tov coparog (TBW) katavépetor kot amodnkevetal e dVo
peyaio oapepiopato, to €vOOKLTTOPLO 7OV amoterel ta 2/3 Tov OAKoD VeEPOD
ocopatog Kot avtiotoryel 6to 30-40% tov cEUATIKOV BAPOovg Kol TO EEOMKVTTAPLO TOV
amotelel 10 1/3 tov OMKOU vepol ocmpatog kot oviotowel oto 20-25% Tov
copotikod Bapovs. H avaioyio tov £vookuTTdplov vepoL va gival 10 SIMALGIO ®C
Pog T0 eEMKVLTTAPLO vEPO emTvYYXAveTal 6T0 40 -50 y¥pdvo Long, evd o1 yévvnon
TOPOTNPELTAL PLIKPT) LTTEPOYN] TOV EEMKVTTAPIOL YDPOL GE GYECT LE TOV EVOOKVTTAPLO
(Movotdxn, 2007).

To &vookvTTapPlOo VvEPO OVOPEPETOL OTO ECMTEPIKO TOL KLTTAPOL Ko

EUTEPIEXEL LEYAAO HEPOG TNG KVTTOPIKNG TPWOTEIVNG, TOPEXEL TNV APYLTEKTOVIKT SOUN
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TOV KUTThpwv kot PBondd ot Asrtovpyia tovc. To evdokvttdpro vepd dev elvan
OLLOIOHOPPO. KOTOVEUNHEVO GE OAOL TG KLTTOPO TOV GOUATOG. To KOTTApPO TOL
OOUOTOC UE TO UEYOADTEPO TOCOGTO EVOOKVLTTAPIOV VEPOD €ivol QT OV EYXOLV
évtovo petafolopd (Huikd, nmotikd, vepikd) Kot To. KOTTOPO TOL CAOMOTOC LE TO
UIKPOTEPO TOGOGTO EVOOKVTTAPIOV VEPOV EIVOL TO GYETIKMG 0OPAVY] KOTTAPO, OTMG
elvar ta ooteokvTTapa. To efokvttdpro vepd mepiPdider OAa To KOTTOPO KO
dnuovpyet to mepPdriov péca oto omoio Acttovpyovv. Emiong amoteiet o chotTua
HETOPOPAS OPENTIKOV GLOTATIKOV HEC® 1TNG TPOPNG TPOG TO KVOTTOPO, EVAO
AmOpOKPOVEL 0md aVTA T0. TPOG amoPoin mpoidvta Tov petafolopod. Amoteleitat
amd T0 TAACUA TOV GLVIGTE TO 5% TOL cOUATIKOD BAPovg Kot eivat To vOoyYELOKO
vepd yopic o kOTTOPO TOv aipatog. To ddueco vypd mov cvviotd to 15% tov
copatikov Bapovg Kot oe avtd eivon fubicpéva ta eEmayyelokd KOTTOPA Kot TapEyEL
TO HEGO Yl TN UETOPOPA TOV OPETTIKOV CLOTUTIKOV OAAGL Kol TOV UETAPOMKOV
TPOLOVIAV Ao TO Oipo oTo KOTTOPO aLTd Ko avtiotpopa. To dtakvttéplo vypd mov
ocuviotd to 1-3% 1OV CcOpaTIKOV PApPovg Kol omoTeEAEiTOL OO TIC EKKPIGELS TOV
YOOTPEVTEPIKOD GUGTNUATOS, TO OVPA OTOVG VEPPOVG KOl OTO  KOTAOTEPO
OLPOTOMTIKO, TO EYKEQPOAOVAOTIOIO VYPO, TO €VOOQOUAUKO, TO TAELPITIKO, TO
TEPLTOVAIKO KOt TO €vTOG TV apbBpmdoewv. To Bpadémg aviaAaccOUEVO SIOUEPITUOL
oL GLVVIETA T0 8% TOL GEUATIKOD PhpPovg Kal amotedeital amd TO VYPO TOV 0CTOV
KOl TV YOVOPOV Kot OV DIOKELTOL GTOVS PLOUICTIKOVS LUNYOVIGHOVS TOV VYPADV TOV
ocopatoc. EmmpocHeta vmapyovv kdmolor y®pot 6to avOpdTIVO GO0, OTMG TO
TEPKAPTIO, 0 OdpoKag, M TEPITOVOIKT] KOAOTNTO Ko ot opBpdoelg, ot omoiot
QLGLOAOYIKE elvar GOEL0L, EKTOC A oL LKPT] TOGOTNTA 1EDOOVE VYPOV LE AMTOVTIKY|
Aertovpyia, To omoio Oa mpémel emiong va. Bewpeitan OTL AVAKEL GTO SLAUEGO LYPO

(Gropper et al., 2009). To mopomdve mwOGOOTO Ogv &ival otobepd, OAAG
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QVTITPOCHOTEVOVY T KOBOPG OTOTEAEGHOTO TNG OUVOUIKNAG OVTOAAXYNG VYPAOV UE
TOIKIAOVG dlapopeTikons puOpove petald Tov dwpepiopdatov (Guyton & Hall, 2000).
Awrtopayés 6mwg m Goknor, 1 ékbeon oe BeppodTa, 0 MLPETOS, M ddPPoLd, TO
TPOVLO KO TO EYKOOLOTO TPOTOTOLOVY CTUOVTIKA TO KabBapd dyko Kot Toug puhpong

AVTOAAOYNG VYPDOV HETAED TV €V AOY® SOUEPIGUATOV.

1.4 Avtadloyn vepold OVALEGH GTOV EVOOKLTTAPLO KOl GTOV €£®KVLTTAPLO
XDPO

H avtalloyn tov vepod ovAUEGH GTOV EVOOKVTTAPIO KOl GTOV £EMKLTTAPLO
yopo e€aptdral and ™V wopmtikdtTa. To vepd mepvad dopEcov TV pepfpavmv
oo TEPLOYEG UE YOUUNAOTEPN GLYKEVTIPWOGOT GE MEPLOYES LE VYNAOTEPT] CLYKEVIPMOT)
Katd TV Ocpwon. Ot kuttapkéc pepPpaveg ivor eAehBepa dromepatés yio 10 vepo,
oAAG elvar emAEKTIKA dtomepates Yo TIG OlaALpIEVEG ovaieg péoa oe avtd. To vepod
OLOVELETOL OLOUEGOV TOV KLTTOPIKOV UEUPPOVAOV OGTE VO EEIGMCEL TV OCUMTIKN
OLUYKEVTP®OTN  UETOED  €EOKLTTAPIOL KOl EVOOKLTTAPIOL VYpPoV. Av Kol O
€VOOKLTTAPLOG KOl O EEMKVTTAPLOC YDPOG TEPLEXOVV OLUPOPETIKES GVYKEVIPDGELS
OLOALEVIC OVGIOG, 1| CLUVOMKN GLYKEVIPWON 1GOPPOTIOG KOTIOVTIOV KOl OVIOVTOV
givon 1 110 o€ KAOe drapépiopa, OTwS opiletar amd tnv woppomio. Gibbs-Donnan.

>10 e€wkvtTopikd VYPO, T0 Mo APOHovo KAtV givar TO VATPLO, EVO TO TO
dpBova oaviovia eivor ta yAoplovyo kot o orrtavBpaxikd. To wdvia ovtd
avTpocsOneovy t0 90 ¢ 95% TOV OOUOTIKA EVEPYDY GCLOTOTIKOV TOV
eEowxuttdplov vypov. AAhayég o610 TEPLEXOUEVO TOVG UETOPAAAOVY TOV OYKO TOL
eEoxvttapiov vypov (Nose et al., 1983). 1o evdokvttdplo vypd, ta mo Gdedova
KaTIOVTO €lval TO KOMO KOl TO HAYVIOl0, EVG To T dpBova apvnTikd QopTicuéva

ocopatiown eival mpwteiveg. Ot £vioveg O10POPES OTIC CLYKEVIPMOELS VATPiOL Kot
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KOAIOV Ovapeso oTo €vOOKLTTAPIO Kol 6T0 €£®KVTTAPLO LYPs, dtatnpodvtal Le
EVEPYN LETOPOPE HECH OVTALNG IOVTOV EVTOG TMV KLTTOPIK®OV LEUPPOVDV.

H oavtoAloyn vepod avlpeso otov €vooayyEloKO Kol GTO OAUEGO YDPO
ocvpPaivel ota Tpyoewdn ayyeio. To TPLYOEdn ayyeio. JPOPETIKAOV 1GTOV EYOLV
TOWKIALEG OVOTOUIKES OOUES KOl ETOUEVWMS OOPOPETIKT SATEPATOTNTO GTO VEPO KO TIG
SAvTéc ovoieg. Ot tpryoedikég dvvapelg mov kabopilovv €dv Ba copPel kabapn
dmbnon (eayoyn and tov ayyelakd ydpo) N kabapn amoppoenon (e1caymyn cTov
ayyewKod Ydpo) etvar vOPooTATIKEG OYKOTIKEG Tiéoelc. Oykotikny mieon elvar m
OCUMTIKY 7ieon Tov OMpovpyeitor omd TN Jeopd TNG GCLYKEVIPOONG TMV
TPOTEVAOV 0pOV KOTE UAKOG TNG TPYOEWIKNG puepPpdvne. evikdtepa, 1 omonon
mopatnpeital oTig aptnpiec oTnV apyn TOL TPLOEWOVS, EVAD 1 AmOPPOPNGN OTIG
OAEPEG 6TO TELOG TOL TPLYOELOVG.

H el g avTikatdotooT vypdv £(El O ATOTEAEGHO T LEIMON GTO GLVOMKO
vepd oopatog emmpedlovtag KaBe ympo, oG cuvémeln ™G eAeVBepNg aVTOAAYNG
vypav (Costill & Fink, 1974), (Durkot et al., 1986). H katavoun tg cOUOTIKNAG
OATOAELOG VEPOV HETAEL TOV VYPOV YOP®V, KAODOG KOl HETOED TOV SOPOPETIKDOV
0pYAvVOV KATA TN SLAPKELD apVNTIKOV VOaTIKOV 1o0lvyiov, peketOnke oe meipapo pe
apovpaiovg. To voatkd EAAelpa og apovpaiovg Beppukd apudatmpévoug kotd 10%
TOV COUATIKOD BAPOVE TOVS KOTOVELOVIOV OVAUESH GTOV EVOOKLTTAPLO Kotd 41%
kot otov e&mkuttdplo ydpo katd 59%. H opyoviky amndieio vypov kotd 40%
TpoépyeTol amd Tovg puc, katd 30% omnd 1o dépua, Katd 14% amd to omAdyva, Kot
katd 14% oand ta 061d. Ov1e 0 £yKEPAAOG 0VTE TO TP YEALVOVV CTUOVTIKN TOGOTNTA
vepo¥. Atdpopeg nEBodot apuodtmong ennpedlovy T SIUUEPICUATOTOINGT TOV VEPOD

7OV yaveTal amd Tovg VYPove ydpovg (Mack & Nadel, 1996).
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1.5 H Aertovpyia tov veppodv

Or  veppikéc Aettovpyleg elvoar 1M OMOHAKPLVOT TGOV UETAROMKOV
TAPOTPOIOVTOV Kol EEVAOV YNUKAOV 0VGLOV KOl OTEKKPLOT] TOVG 6T 00pa, 1 pUOIoN
oV 160LVYiov VOATOG KOl TOV AVOPYUV®VY 1OVTMV, 1| pPLOLLCT] TS OCUOTIKOTNTS TOV
VYPOV TOL COUOTOC KOl TNG CLYKEVIPMOONG T®V MAEKTPOALT®V, 1 pLOMICT NG
apTNPLKNG TTiEOTG, 1| pUOUIOT TG 0EE0-PAGIKNAG 1GOPPOTING, 1) YAVKOVEOYEVEGT KO
ékkplomn oppovav (gpvBpomomrtivn, pevivn, 1,25-6wdpoéuprropivy D3) (Guyton &
Hall, 2006), (Widmaier, 2006). Opwmg 1 kOpio Aettovpyio TV ve@p®v givar 1) amofoin
TV PloAoYIK®V VTOTPOIdVTOV TOV peTABoMopod Kot 1 puOIoN TOV COUATIKOV
VYPOV.

Ot veppot og vy dropa givat ot facikoi puOUIGTEG TNG VOATIKNG 1GOPPOTING.
Zvyilovv AMydtepo amd 1o 0,5% Tov oAk BApovg cOUATOG OAAL 1) TOPOY CULLOTOG
givan mepimov oto 25% 1tng Kapdiakng mapoyng ainatog (Widmaier et al., 2006),
(Bailly, 1998). ITapoio mov ot veppoi eIATpapovy mepiocdtepo and 150 Aitpa vypd
KaOnuepwvé , Ayodtepo amod to 1% exkpivetar ota ovpa (Widmaier et al., 2006).

H gvooloyikr| kapdiakn mopoyn aipoatog sivor mepimov 3000mL/min kot ot
veppot 0éyovtal tepimov to 20% amd avt (600mL/min). Ztovg ve@povg 0 dykog Tov
vepol ov dmBeitar, emavoppo@atol TodNTIKA GTo £YYVG COANVAPLO KOl GTO KATIOV
okéAog TG aykVvAng tov Henle. Ot veppoi cuppdriovy eniong omn otabepdtnto g
OOUOTIKNG Tieong Tov 0pov, OUEGOV TV UETOPOADV TNG amoPoAng Tov. Xg
(QULGLOAOYIKG ATOUO T OOCUMTIKY TECN TOV 0VP®V TOKIAAEL TApA TOAD Ko
Kopoivetor omd to eddyioto eminedo twv 40-100mOsmol/L péypt 10 péyioto v
1400mOsmol/L (Widmaier et al., 2006), (Bailis, 1987), (Wilson & Morley, 2003).

H veppuwny poBuon ¥Hoatog emtvyydvetor omd TO TPWAO GUGTNUO

avaTPOPOSOTNONG ONANOT TOV LIOHAALO, TV LTOPLOT KOl TOVS VEPPOVS TO OTO10
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pvOuilel v opoldoTacN VOOTOC GTOV OPYOVICUO. ZTOV VTOOAANUO Kol TV VTOPLGN
N TOVIKOTNTO TOV TAdGpoTog puOuilel v ékkpion avidovpitikng opuovng (ADH
antidiuretic hormone) 11 aAiog ayyelomesivny (AVP- aginine vasopressin). H ADH
elvar po menTOK opudvn evvéa apvoéémv mov  BEtel og  evépyEln  TOLG
GLYKEKPIUEVOLG UNYXOVIGUOVG T®MV VEQEP®V Kot dwodpapatilelt kOplo poAo o1
devbéon g tovikotntag tov mAdopotog (Fernandes, 2003), (Manz & Wentz,
2003). H ADH ovvtifeton kot anedevfepdveral 6Tov vobdAapto tov £YKEPAAOV GE
OAVTNOT ONUATOV om0 TOV VLAEPONTIKO Tvpnve tov vrobaidaupov. Mécw twv
VEVPAEOVOV TOV VELPIKMOV KLTTAP®V TOL LITEPOTTIKOV KOl TOPUKOIAOKOD TLPTVAL
Tov vroBaAdpov, PBAveL otov omicBo Aofo ™S VTOPLON S, OOV UTOSECUEVETAL GTNV
KukK ogopia kot puOuilel TNV emavappoOPNoTM VEPOL ALEAVOVTOG TNV S0TEPAUTOTNTA
TOL HVEAMOOVS aBPOIoTIKOD TTOPOL KO TOV (MW ECTEPAUEVOV COANVIOKOV TOV
VEQPPOV GTO VEPO.

Ot veppol pe @uolohoykn Aertovpyio  avtomokpivovior — ovaAoya,
amoBdAlovtog TV mepicoeld VYPOV OE TEPIMTO®ON VIEPVOATMON N KATUKPATMOVTOG
vepd og mepintwon vrobddtwong (Fernandes, 2003). H mocotnto tov
GYNUOTICUEVAOV 0VP®V eEAPTATOL OO TNV OPAGT TNG AVTIOOLPLTIKNG opprovns (ADH)
(Epstein et al,, 1981). H ADH exkpivetar pe v adénon e OCU®TIKOTNTOG TOV
eEwxutTdplov vYpoL, Tov cuvNBg givar amotéhecpa ¢ apvddtwons. Kotd v
aQLOATWOGT, TO. MCUOVTOOOYEIKE KOHTTOPOA OVIYVEDOLV TNV ALENUEVT] OOUOTIKOTNTO
mAaopatog ko, amedevBepovoov v ADH. H avénon ¢ oocpotikdmrtag Kot M
peiwon tov 6ykov mAdcouaTog gvBvvoviar yoo TV evepyomoinon g EKKPIONG TNG
ADH. H ADH av&daveton avdioya pe v ocHOTIKOTNTO Kol 1 §KKplon g opyilet
OTOV M OOUOTIKOTNTA TOV TAdGHaTog Eemepdoel TV T 280-288mOsmol/kg vepov

(Baylis, 1987). Q¢ ovvémelon tov mapomdve 1 dlya evepyomoleitar Otov M
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OOUOTIKOTNTA TOV TAdouaTog @tdoel oty Tt 290mOsmol/kg vepov (Fernandes,

2003).

1.6 Ioolvyto vdatog

To 6olhyo vdatog eivar 1 kaBapr| dapopd petald Tov Tposhapupavopevov
Kot Tov amofaridpevov vepol. H mpdoinym vepod TpokOTTEL amd TNV KOTOVIAMON
TPOPIUOV KOl VYPAOV KOl TNV TOPAYOYN TOV UETAPOAKOD VEPOD, EVD Ol OTMAELES
vEPOU OO TO OVOTVEVGTIKO GUGTNO, TO OEPLA, TOVG VEQPPOVS KOl TO YOOTPEVIEPIKO
cova. To vepd koTavaA®VETOL O TO GTOUO HEGH TOV VYPDOV KOl TOV TPOPIU®V
KOl AmOpPOPATOL EVIOS TOV YUGTPEVIEPIKOV COANVA GTO AETTO £VIEPO AVOUEUELYLLEVO
HE TEMTIKOVG YLUOVG Kot Opemtikd poplo amd T1g amd TG AAYVES Kol OmoppoPiToL
emiong oto mayL £VIEPO OO TNV TPOPN TOL OEV YWOVEDTNKE OTO AENTO £VIEPO
(Widmaier et al., 2006). Q¢ ek tovToV, | TPOGANYN VEPOD UTOPEL VO, VTOAOYIOTEL OO
TOVG UETPNUEVOLS OYKOUG LYPOD Kot Tovg mivakeg ovvBeong tov tpoeipwv. Ot
ATOAEEG TOV VEPOD UTOPOVV vo ekTiunBodv omd o TOIKIAIL QUCIOAOYIK®OV Kol
Broguoikdv petpnoemv ko vroAoyioumv (Adolph, 1933), (Consolazio et al., 1963),
(Jonson, 1964). Avdioyo pe v MAKio Tov TOPOVL, TNV LYEiR, TN STPOEN, TN
OpaoTNPLOTNTA, Kot TO0 TEPPAALOV £kBEONC, SLAPOPES PUCIOAOYIKES Kot PLOQLGIKES
€G0S0 HropovV va xpNeIomotnfodyv Yo TNV TOGOTIKOTOINGT TMV GLVIGTOG®OV TOV
voaTIKov 1olvyiov.

To vdatikd 1oolvylo pubuiletan wote vo kopaivetor £0.2% 1oV GOUATIKOD
Bépovg mhve amd Eva 24wmpo yia vyleic evidikeg og katdotaon npepiag. O Adolph to
1943 wepiéypaye TV TPOGANYN Kot OTOAELD VEPOL GUYKPLTIKG LE T vItepPaivovia i
eMetmovia emimeda vepoh GTOV OPYAVIOUO KOU TOPUTAPNOE OTL TPOKAAOVUEVEG

eMetyelg M vmepPoréc vepod o0NYNoAV GE  OVTICTOOUIOTIKEG OAAAYEC OTIC
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TPOCANYELG KOl OTIG AMMAELES VEPOV UEYPL TO VOATIKG 160LVY10 va emavELDeL.

& PLGLOAOYIKA Kol GTADEPOTONUEVO ATOLLO 1) TOGOTNTO VEPOV OV TPEMEL VAL
npootifetanl otov opyavioud ivar amapaitmto va givor ion pe tov amoforiopevn.
AVT0 emruyydveTol HEc® TG eEMYEVONG TPOGANYNG VEPOL GTNV PLGIKY TOL LOPPN,
HEG® TOV TPOCSAAUPOVOUEVOV TPOPDOV KOl SAPOP®Y POPNUAT®V (TO KPEOS TEPIEXEL
70% vepo, evd Ta POVTO, KO TOL Aoy OVIKE Tepimov 95% vepod) kat and 1o peTafoiukd
TapoyOUEVO vePO TOL TOpAyeTon katd TNV ofeidmon Ttewv vdoatavlpldkov, TV
TPOTEVAOV Kot TOV MtdV. To oAkd vepOd TOV GMUATOG £XEL SIOKVUAVOELS LEGO GTNV
nuépa g taéng tov 0.2-0.5% t1g padag tov copartog (Armstrong, 2005).

H ¢vooioyio ¢ katdotaong avtig dev givatl toco amin yoti dgv eivor pio
otabepn Kotdotoor, oAAd e€ival Suvapukn katd TV omoio amoPdAAeTal Kot
avomAnpaverotl vepd ocvvéyeta (Widmaier et al., 2006), (Shireffs, 2003). Awakpivovpe
TPELS TEPIMTMOGELS TNV VIEPEVLOATOOT, TNV £PLOdT®ON (1] 0pO evuddtmwon) Kot TV
apvdatmon (Tlivaxkog 1.6.1).

[Tivaxog 1.6.1 Opiopol TV evvolmdv TV KOTAGTAGE®Y TOL 16olvyiov KoTOG.

‘Evvola Opopoc

Ioolvy10 Boatog H xoBapn dwpopd petald tov mposAapPavopevov kot tov

AmoPBAAAOLEVOV VEPOD TOV CMOUATOG

Epuodtowon Ot petaforéc oto 100{0Y10 TOL VEPOD TOV COUTOG Elval NG

Ta&nc tov 1%

Yrepevoudatwon H xatdotaon 6mov emikpotel mAedvacuo vepod GTO COUM -

BetiKd 100L0Y10 VOATOG

ITOC taotoon Om T el € ) OTO Od -
Aovdatm KaTdoTo omov egmikpotel EAAEWO VEPOL 0 ocouo

apvNTiKd 160L0Y10 VOOTOG
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Otav 10 160{0Yy10 Taipvel TYWEG YOp® 6T0 PNdEV TOTE OVOPEPOLOCTE GTNV
Kotdotaon g epuddtmong Omov emKpaTel 10oppomia vepov oto cmpa. Ouwg to
100{0Y10 TOL VAATOG glvar pol LETOPANTY KoTdoTaoT 1 omoio aAAACEL TOAAEG POPES
péoa oty nuépa (ZxMua 1.6.1). Otav ot petaforés avtég 6to 160LHYI0 TOV vEPOD
etvar g 14ENG tov 1% TOTE AVOPEPOUACTE GTNV KOTAGTACT NG £LddT®ONC.
mapadetypa évoag evihkog mov Quyiler 70Kg pe v daxvpaven Tig palag tov
ocopatog e théng tov 1% péoa oty muépa Bewpeiton 6Tt Ppioketon otV

KATAOTOON TG EQPUAATMONG HE dopopég 6To Bapog Tov cmpatog Tov £0.7Kg.

Hyperhydration O

Euhydration

Hypohydration

Zynua 1.6.1 H évvoia g epuddatmong (Shirreffs, 2010).

Me 10V 0pO LIEPEVVOATMGT EVVOOVUE TNV KATAGTACT] 0oV emkpatel OeTikd
woolvylo vdatog oto ocopa. Kartootdoelg omoc m avénuévn  Bgppoxpacio
TePPAALOVTOG KOl KATO GUVETELD 1) ADENON TNG £PIOPMONG, O CAKYOPDOING SaPnTNG
N KATOEG YLYLOTPIKEG TOONGELS LTOPOVV VO 00N YNGOLV G 0&gla 1 o€ paKpoypovia
avénon g mpdoAnyng vepov. H xotdotacn ovt) eivor ombvie Kot apopd

TEPLOCOTEPO AOANTEC TOV AGYOAOVVTAL [UE AYOVICUATO AVTOYXNG, OTMG O HLopaddVIOG.
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Me tov 6po aLOAT®ON EVVOOVUE TNV KOTAGTOOT OOV EMIKPOTEL OPVNTIKO
1oolVy10 ¥d0T0¢ 610 cOpa. H apuddtwon emnpedlet OAa To PLGIOAOYIKA GUGTILLOTOL
oto avBpomvo coua (Murray, 1992), (Murray, 1996) kot 1 éktaon ToV ETOPAGEDV
avtv e&optdrol amd tov Babud g aevddtmons. H andieio copatikod vepoy £mg
1% odnyel oe dlya, émg 2% oe ampoodidpiotn avnovyio/taromwpio, £o¢ 4% ot
peyolvtepr kotofoAn tpoomdfelag Yo TNV enitevén £pyov, £0¢ 5% o€ dSuGKOAin oTN
ovykévipwon, €oc 6% oe eEacBévion g Beppopvbuiong katd v dbpkeln TG
doknong, avénon oto Kapdlokd TOAUG KOl TG OVOTVEVCTIKNG cLyvoTnNToS, £0G 10%
0€ OTAGHOVE TV oV kot £0¢ 15% oe 0avato (Buskirk & Bass, 1958), (Barr, 1999),
(Cheuvront & Sawka, 2003).

H amopdvoon tov gustoloyikdv ailoy®dv mov cUPdAiovy ot peiowon g
amddoong tvar S0VGKOAN, dedopEvon OTL OTOLONTOTE AAANYY| G€ £vo. cLOTNUA (ONA.
KapOlyyeloko) ennpedlel v amddoon GAA®V cvotnudteov (dni. Beppopvduictiko,
uoiko) (Casa, 1999). O avOpdnivoc opyavicpog dtabétet po oelpd OeppopvOicTikmy
UNYOVICU®OV HEC® TV omoiwv Tpoomafel va 1IGOPPOTNGEL TNV EVOOYEVT] TOPAYW®YN
Oeppomrog xor v emyevi) ovocmpevon  Bepudtrog  emTLYYAVOVTAG  £TGL
eowtepkn Oeppokpacio oe Prdoipa kot Asttovpyikd enimeda. Ot pnyoavicpol ovtol
nepapfPdvoouv v ayoyn (petapopd Beppdtntog pe dueon enagn), TV TEPLALYMYN
(netapopd BepponrTog HEC® TOL OEPO KOl TOL VEPOV), TNV OKTVOPoAio Kot TNV
e€atiuon tov wWpwta (Werner, 1993). H oyetikny ovpPorry kdébe pnyoaviouov
e€aptaron amd v meparloviikn Oeppokpacio, T GXETIKN vYpacio, Kot TNV £VIoon
¢ doknong. Kabng n mepipariovrikn Oeppokpacio avdvetol, PEIOVETOL ELPAVAS
N ayoyn Kol 1 mEplymyn, Kot 1 aktivoBolio yivetar oyeddv acnuavrn (Werner,
1993), (Armstrong, 1993). O unyaviopds TG OTMAELNG LEGH TOV OEPLOTOG OTTOTEAEL

TO ONUOVTIKOTEPO HECO amoPoAng Bepuikod @optiov Katd TN ddpKeLln TG GoKNoNg
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(Armstrong, 1993). Eav dev KaTOVOADVOVTOL TKOVOTOMTIKEG TOGOTNTES VYPDOV KOTA
T S1dpKela TG GoKNoNG Yo VO avTIGTAOUIOTEL TO TOGOGTO AMMAELNG VOUTOG HEGM
oV 1WpdTa, Oa euPoviotel TPOOJELTIKA aPLIATOOT. Ol TEPIGGOTEPES OUMMAELES
VOOTOG OV GLVOEOVTAL HE TNV APLIATMCN TPOEPYOVINL OO TO LV KOl TO OEPLO
(Nose & Ogura, 1983).

Mo oMHOVTIKT CUVETELD TNG 0PLOATMOONG eivar 1 avénon tng Beppokpaciog
TUPNVOL TOV CAOUOTOG KOTO TN SAPKEW TNG COUATIKNG OpacTnplOTnTaS, HE TN
Beppoxpacio muopniva va avéavetar kotd 0.15 pe 0.20°C v kabe 1% tov Bdpovg
oduatog Tov Yavetol (Adym tov 1pdTa) Katd Tt didpkelo ¢ doknong (Montain,
1992), (Sawka et al., 1985). H avénon g Oepuikng e&dviinong cuvodedetol omd
avENoT GTNY KOPSLAYYELOKN TTESN, OTIMG POIVETOL OO TO HEWOUEVO GYKO TOALOD, TNV
avENUEVN KaPOaKY] cLYVOTNTO, VENCT TNV GLGTNUIKT OYYEWKY] OVTIGTAOT Kol TNV
EVOEYOUEVMC YOUNAOTEPT KOPOOKY] TOpOYN Kot Tnv péomn aptnpuokn mieon. H
Kapdlokn ocvyvotnta avédavetor kotd 3 pe 5 yxtomovg ovd Aemtd yuo kabe 1%
ATOAELOS TOV cOUATIKOD Bapovs. H peimon tov 60yKov maApod mov enépyeTon pe v
aQLOATOGCT, POAVETOL OTL OQEIAETOL GTN HEIWUEVT] OPTNPLOKN TECT), OC ATOTEAEGLOL
TOL UEIOUEVOL OYKOL Oipatog Kot Tng vrepbeppiog Aoym apuddtwons. Ot mbavég
aAhayég ot10 emimedo TV pvav mepAapPavoov éva mhavo avénuévo mocootd
olomaong  yAvkoyovov, avénuévn Oepupokpocio pvov kot ovEnpéva  eminedo
YOAOKTIKOU 0EE0C. Or WuyoAhoykég aAlyEC mOL GvVOLovVTOL pE TNV Goknom o€
aQLONTOUEVY KaTtdotaon Oev mpémel va. ayvonBovv. Me peimon 1% 1 2% tov
coOUatTKoy PBApove, M KOVOTNTO EMIOOCNG (CKNONG, M YVOOTIKN KOl OlVOTTIKN
Aertovpyio, kot n emaypdmynon upewwvovtor (Adolph, 1947), (Maughan, 2003),

(Wilson & Morley, 2003) ka1 1 aptnprokn mieon avéavetar (Armstrong et al. 1997).
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1.7 TIpécAnyn voaTOg

1.7.1 TIp6cAnyn ¥30T0¢ 0md TPOPLLA KoL VYPA

Extoég oamd to moOciuo vepd, LYpA KOTOVOADVOVTOL LIO TN HOPON TV
TPOPIL®Y KOl TOV POPNUAT®OV Kol oveEapTHTOL HOPPNG, OTOPPOOOVIOL 0Td TO
YOOTPEVTEPIKO GOANVO Kot okoAovBohV tnv 10 @uoloAoyio. XTnNV GLUVOMKN
TPOGANYN vepol mepimov 20% cuvels@épovv ot otepeés TPoPés Kot 80% ta didpopa
popnuata kot o vepod (Institute of Medicine, 2004), (EFSA, 2010).

Ov mapdyovieg (my., Kowmvikoi, WuyoAoywoi) mov emnpedlovv 1
ovumepipopd moong sivar appvbuiotot (Greenleaf & Morimoto, 1996). ITépa and pa.
TOPOTETAUEVT] TTEPI0G0, 1) KOTAVAAMOT LYPOV GUUPASILEL PE TIC COUATIKES OVAYKES
o€ vepl. QoTOGO, OVOVTIGTOLYIES UITOPOVV VO TPOKOYOLV UECH GE GUVTOUO YPOVIKA
owotnuata. H mpécAnyn vypdv yioo tovg vylelc evilkes pmopel vor motkiAAet
ONUOVTIKA avaAoya pe 1o emimedo dpactnprotnroc, v £kbeon oto mepidilov,

O0TPOPT] KOl KOWVOVIKEG OPOCTNPLOTNTES.

1.7.2 Amoppdenon 000T0G HECH YUGTPEVIEPIKOD GOANVA

To vepd KaToval®veTaL amd TO GTOU LEGH TMV VYPOV KOl TOV TPOPILL®V Kot
AmopPOPATOL 6TO Ol amd TIG AGYVES TOL AETTOV EVIEPOV EVTOG TOV YOUGTPEVIEPIKOV
COAVO GTO AENTO £VIEPO OVOUEUEIYUEVO LE TEMTIKOVS YVUOVG Kot Bpemticd nopia.
To 90% tov vepov amoppopdtal oto Aentd €viepo. To vmdrowmo 10% oL VEPOL
amoppo@drtal 6to mayh £viepo dmov amobnkeveTOL TPOsWPLVE PEYPL Vo amoPAnOel to
VAKO Tov dev €xel vootel méyn omd to Aemtd éviepo (Widmaier et al., 2006). H
amoppdPNON VEPOV OTO TEMKO TUNLO TOL TaXE0G £VIEPOL TOAVOV Vo yiveTol LEGM
axovomopvav. Ot axovamopiveg eival TPMOTEIVEG e 1010TNTEG SLAOL VOATOG Kot

Bpioketar oty pepPpavn tov epvbpokvttapwv. Iaporo mov dev Exel amoderybel kTt
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TETOL0, TO LEYPL TOPA OEOOUEVO, KATAIEIKVDOLY TNV GUECT GYECT] TOV OKOVOTOPIVMV

[e N dtakivnon Tov vepov 6to yaotpevteptkd coinva ( Shirreffs, 2003).

1.7.3 Metafoiikd mapaydpuevo vepd

g VY1 GTOUO TO €VPOC TNG TOCOHTNTAG TOV TPOSAAUPAVOUEV®VY VYPOV Eivat
ToAD peydro, amd 500 €wc ko 25000mL (oe axpaieg mepimtdoelg). H petafoiucd
napayopevn mocotnto eivon mepimov 0.12mL/Kcal 6mov amd v ofeidwon 1g
voatavOpaxa M Tpwteivng mapdyovior 0,5mL vepov, eved amd 1g Almovg mapdyston

ImL vepoo.

1.7.4 T'Aokoyoviko vepd

Atopa mov £rovv awENUEVO YALKOYOVO {omg €xovv Kot avENUEVO OMKO vEPO
oOUATOG. AKOUO, TO TAEOVAGHLO VEPOD OV OYETILETON PE ALENUEVO HVTKO YAVKOYOVO
givan oyetikd pkpd (~200mL) av avaroyiotodue v WKPH amOALTN TN HOIKNG
pélog ko ewpavtag 6Tt Yo kébe ypapupdplo yAvkoyovoo avrtiotoryovv 3mL vepov
MOy doung yAvkoyovov). H amdiewr vypodv AOy® YALKOYOVOALONG Ogv  EYEl

Waitepn enintmon oto wolvyo vypmv (Rodriguez et al., 2009).

1.8 AndAeleg VOATOG

Apketol moapdyovieg emnpedlovv TIG ONOAEES VEPOD Kol KOTO GULVERELN
emmpedlovy Kol TIG OMOITACELS YL KOTAVAAMOTN VYP®V. AVAUEGH GTOLG 7O
ONUOVTIKOVG TapAyoVvTESG €ivan o1 TePBAALOVTIKEG GUVONKEG Kol TO EMMESO PLGIKNG
OpacTNPLOTNTAS .

Ot amortoelg oe vepod Kabopilovior omd TIC CUVOAIKES OMMAEEG HECH

Slpopmv 0d0mV Kol kéBe mepimtwon, N mpoécoAnyn Oa mpémel va eivon ion pe TIg

33



anmAelec. Ot andAEIEG COUATIKOD VEPOD TPOYUATOTOLOVVTIOL HECH OLOLPOP®V 0DV,
Kamoleg amd TIG Omoileg amoTeEAOLV TIG KOPLEG 000VG, €vM KATOlEG GAAES eivan
devtepevovcsag onuaciog. Ot amdieleg oto 00pa, GTA KOTPAVA, GTOV WOPMOTO, TOV
EKTIVEOUEVO 0£POL KOl LECH TOV OEPUOTOS OTOTEAOVV TIG KUPLEG 000VC OTDAELNG VEPOD

(Nicholas et al., 1995).

1.8.1 AnwAeteg VO0TOC HEGH OVPOTONTIKOD GLUGTHLLOTOG

Oocov apopd 6TIG VEQEPIKEG OTOAELES YPEWLOVTOL VTOYPEMTIKG TOVANYIGTOV
500mL ovpwv kabnuepva oe kdbe evidika, yio va arofAnBodv ta dypnoto tpoidvia
oV pETAROMGHOD. Ol VTOYPEDTIKEG UTMOAELEG LEGH TV 0VP®V GYETIOVTOL AUEGH LE
TNV TOGOTNTA TOV GYpnoTOV Kol dtolvuévev ovoldv o€ avtd (Layton, et al., 2009),
(Bankir, et al., 1985).

H mopoayoynq odpav givar aviiotpd@mg avaAoyn e TNV KATAGTACT VOATOONG
TOV COUOTOG, UEIDVETOL GTASIOKA [LE TNV VTOEVLIATMOGCT Kot VEAVETOL KATAKOPLPOL
pe v vmepevuddtwon. Epevovntég €xovv avapéper 01t M mopoyoyn TOV 0Op®V
umopei vo avéndei mtpocwpiva o 600-1000mL/dpa yio peyddn Katavdimon vepov,
av Ko ovvnbog stvar SOmL/@pa. AvtiBeta o meP1OOOVE VTOEVVOATWONG UTOPEL Vo
pewwbei kou o 15mL/dpa (Freund & Young, 1996), (Noakes et al., 2001).

Av kol vrépyovv Eexdbapa Opla Yo TO TOGH NG GLVTHPNONG KOl TNG
ATEKKPIONG, N TOPAYWYN 0OVPMOV YEVIKA TOWKIAAEL Yo TN SLOTHPNON TOV GLVOAKOV
copatikod vepod. H copotiky opactnpidtnta kot to KApo tov mepPAAloviog
umopobv emiong va emnpedoovy v mopaywyn ovpwv. Emmiéov n doknon kot
Oepkn évtaom petdvovy v mopaymyn ovpwv Katd 20%. Avtifeta 610 kpvo Kot
otV vro&ia avéavel | mapaymyn ovpwv. EmimAéov to depbovo ndoipo vepd sivar Evog

amd TOLG TPOTOLVG Yo TV TPOANYN AOIUDEE®Y TOL OVPOTONTIKOD cuoTHHaToS. Edv
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apebel yopic Oepaneio, n ovporoipuwén pumopei va odnynoet oe AoipnmEn tov veppol
(Convertino et al., 1996), (Hoyt & Honing, 1996), (Mittleman, 1996), (Zambaski,

1996).

1.8.2 AnwAeteg 000TOC HECH TOV OEPUATOG

Ot amdAleleg Tov opeidovtarl otV €Pidpwon, eival vrdtova vypd (TepEyovv
30-65mEq vatpiov/L), amotelohv TO EKKPYLO TOV OPpOTOTOIDV adEVOV KOl
cuuPairiovy otn BeppopvBUIon TOL COUNTOC. Xe PVOIOAOYIKEG GLVONKEG Eva TOpO
otovg 37°C ydver pe v adnio avamvon (Oépua kot mvevpoveg) 0,4-0,5mL
vepou/kgEB/dpa (650-850mL/24 mpec oe avopa copatikod Papovg 70kg) 1 12mL
vepou/kgXB, evd emi mapovciog mupetov yavovton avd nuépa 15% meprocdtepa vypd

v k@B 1°C avénong g Beppokpaciog mave and toug 37 °C.

. R4
4 /’ )
. ‘/ Y
4 ~ 7 .
1 L /,:///
-~ /// ~

Zyuoa 1.8.1 Hpeprioteg avdykeg oe vepd ®G ouvaptnon e KAUOTIKNAG
Beppokpaociog (Sawka & Montain, 2001).
Ta mayboopko dropa epeoviCovv moAd PEYAAN andOAEL VYPOV LEGH TOV JEPHOTOC,
mov vroAoyileton 6tL pmopel va eBdcel péypt kot o 3000mL/muépa. "Eva dtopo mov
epyaletan M aokeiton oe Oepud ko Enpd Khipa pmopel va ydoet axdun kot 1500-

3000mL wpoto/dpa, kot évag acBevig o omoiog LTOPAAAETAL GE YEPOLPYIKN
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enéuPoon umopet va el am®AELES VOATOG HECH TNG avoTvong avénuéveg katd 15%.
H anoielo vepol péom g epidpmong mailel Pacikd Beppopvbuctikd poro.
Mo kdbe Aitpo WpodTo. oL mapdyston amerevbepmveton Oepuotnra 580Kcal.
AndAeleg vepov HEG® vrotovikoD Wpmta eivar mepimov S00ML/Muépa. IMapdra avtd
TETOLEC OMAOAEIEG ALEAVOLV GE KOTAGTAGELS OIS O TVPETAC, TO EYKOVUA, O VENUEVOG
petafolopog kat n vymin Bepuokpacio teptBdArlovtog. Ot andOAEIEG VEPOV UTOPOLV
va avEnBovv dpapotikd pe Ty euoikn dpactnprotnto (Ftaiti et al., 2001), (Kavouras,

2002), (Armstrong, 2005), (Mecawi et al., 2007), (Rothenberg et al., 2008).

1.8.3 AnwAelec VO0TOC HECH YAGTPEVTEPIKOD COANVAL

Dvororoyikd ol ekkpioelg amd TO GTOUAYKL, TN OAN KOl TO TAYKPEUS POAvVoLY
ta 3- 6L/muépa, and to omoio OPMS TEMKA amoBdALOVTAL SLOUEGOV TOV KOTPAV®V
pévo 100-200mL/muépa, ov Kot yevikd mOlKiAAovv Kol @UOIKE oavEdvoviol og
olappoikég kevmoels. To meptocdtepo omd T0 SUTNTIKO VEPH TOL KOATOANYEL GTO
Aemtd €vtepo, amoppo@dtor kel kol to vwoOlowmo oto kOAov (Kavouras, 2002),

(Widmaier et al., 2006).

1.8.4 AnwAetec KO0TOC LECH TOV OVOTVEVGTIKOD GUGTILLOTOG

H oyetikd puxpn ondieio vepod HESH TNG OVOTVELGTIKNG 0000 WITOpPEl va
ektunOet pe Pdon tov OYKO avamvong Kot TN CGXETIKN VYPOCio Tov TEPPAAAOVTOC.
A&ilel va onuewwbel 6TL 01 TapAyovTEG OM®G 1| ACKNOT|, O VIEPAUEPIGUOG, O TVPETOG
KoL 1 Yo pUnAn TePPAAAOVTIKT VYPOGIO TPOAYOLV TTOAD HEYOADTEPT ATMOAELD LECH TG
OVOTVELOTIKNG 000V. X ML TUTIKNY MUEPQ, HE YOUNA 7 HETPL  (PLGIKN
OpacTNPLOTNTA , Ol OUTMOAELEG VEPOD UECH TNG OVOTVEVGTIKNG 0000 OEV EEMEPVOLV TA

200mL (Armstrong, 2005), (Stearns et al., 2009).
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1.9 MéBodot extipnong emmédmv evuddTmong

1.9.1 Awatoroyikot deikteg evudATOONG

1.9.1.1 QopotikdTTo TAACUATOS Kot 0poD

H oocpotikdémmra eivar otevd eheyyOpevn amd OUOOCTOTIKG GUGTHLOTO KOt
glval 10 TPOTOPYIKO, (LGIOAOYIKO ONUO TOL YPNCIUOTOlElTOL Yoo T povOuion
3aTIKoy olvuyiov (amd TV EkKplon apywvivng oto ayyeio Tov VITOHUAGLOL Kot TNG
omicOog VTOPLONG), LE OMOTELECUO OAAOYEG GTNV TTOPOYMOYH TOV OVP®V Kol TNV
katavaloon vypov (Knepper et al.,, 2000). H oouotikdétmra 100 TAGCUATOC
evromiletan mepimov ota 280 £wg 290 mOsmol/ kg, Tyun mov av&dvetot pe tn ynpaven
Kot yivetol o petafint) petold Tov avlpdmov. AV KOl 1 OTOAEW GCOUATIKOV
vepod Bo mpokaAécel peimwon Tov OyKOv TOV TAAGUOTOS KOU TNV ovuENUEVN
OOUOTIKOTNTO TAAGLOTOS, M EMOPOCT TNG OMMAEWG TOL COUATIKOV VEPOD GTO
kabéva e€aptdror and ™ uEBodo TG aPLIATOONGS, TO EMIMESO PUOIKTG KATACTOONG,
Kot TV Katdotaon Oepuikod eykhuatiopov (Sawka et al., 1998), (Sawka & Coyle,
1999). Xe yevikég ypouués, HEAETEG deiyvouy OTL Ol MOUMUOPLOKOTNTES OPOL KOl
TAGcpatog eivor ovvnBwg oxedOV TAVOUOLOTLTEG MOTOGO, TOAAOL TAPAYOVTES
YEPIOUOD Kol OVAALONG UTOPOVV VO TPOKOAEGOLV WIKPES OPOPES UETAED TOLG

(Tietz, 1995).

1.9.1.2 Xvykévipwon vatpiov TAGGHOTOC

Ndrpio eivan to kOplo xatiov tov ECF. Omowadnmote andAeio tov vepol G€
UEYOAVTEPO TOCOCTO OO TIC OMMOAEIES TOV MAEKTPOALTAOV Bo avéNcel TiC
ovyKevtpwoelg vatpiov ota dlapepiopata tov ECF. Awdpopec peréteg €xovv deilet
OTL M KPOTEPT AWENCT NG CLYKEVIPMOTG TOV VOTPIOL Y10 0EGOUEVO EAAELLLLLO. VEPOV

umopel voo 0dNYNoEL G€ HKPOTEPT SLVATOTNTO YOl OVOAVGELS KOL VO OONYNOEL GE
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acOevéotepn oyxéon petald g ahAayng TOv voTpiov 6TO TAAGHO KOl TNG OAAAYNG

TNV KATAGTOOT EVUIATMONG.

1.9.1.3 Zuykévtpmon TG apos@apivng Kot Tov opotokpitn

Ot oAayég o1 GLYKEVIPOON TNG OUOCOUPIVIIC KOL TOV OLUOTOKPiTN
umopohv va, YpNoUoTotnBovy ¢ OEIKTEC TOL EMTEIOL EVLOATMONG, OAAL OTNV
TPAYUOTIKOTNTO OVTEG Ol OAAUYEG OVTUTPOCMTELOVLY TIC CAANYEG GTOV OYKO TOL
TAACLLOTOG Kot O)L 6T0 0AKO vePO Tov copatos (TBW). Eniong, o arpatokpitng ko m
OOHOTIKOTN T Umopovv emiong vo givar Aydtepo evaicOnteg pébodor ota Mma
eninedo evuddtwong and Tovg ovpwkovg deiktec. Ot TWHES 6N CLYKEVIPWOOT NG
apoceopivng Kot TOL OUOTOKPITN UTOPOVV Vo EMNPEACTOVV amd  O18POpPovS
napayovtes. apadelypatog xdptv, n ypnom €vOG OLOGTATIKOD EMOECLOV Yol TV
TpocAnymn aipatog €xel amoderydel 0Tt mpokaiel aALUYEG GTOV QUUOTOKPITN KO TNV
apoceatpivn kot n 0pOa otdon yw 20 Aemtd mpokoAel oAAayEC OTIG TIUEG TOV
OLULOTOKPITN KO TNG opooeoipivng kot v cvveyeio otov dyko tov mAdcpatog. O
QLLLOTOKPITNG KOt 1) QHOCOoIpivn LTopovv va elvar £yKupot deikTeg TG EVLOATOONG
OALG ATOITOVVTOL OELOTIOTEG UETPNOELS EAEYYOV OLTAOV TMOV TAPOUUETPOV YLl TNV
akpipn a&oroynon tev emmédwv evvudodtmong (Shirrefs, 2000), (Mack & Nadel,

1996), (Robertson & Athar, 1976), (Popowski et al., 2001).

1.9.2 Ovporoyikoi delkTeg EMTES®V EVVIATMOONG

1.9.2.1 Xpoua ovpwv

To ypopo TV 0VPOV YPNOIUOTOIEITOL CLYVE ¢ OelkING TOL EMITESOV
EVLOATMONG TOL OPYAVIGHOV, OTAV GAAEG LETPNGELS OTMOC TO E101KO PBdpoc TV ovp®V
Kol 0 opotokpitng dev givon epiktég. To ypodpa Tov ovpwv kKabopiletar amd 10 T0cHO

TV S10AVTOV ovolmv o€ avtd (Diem, 1962). Otav ekkpivovior peydlot 6yKot ovpwv,
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ToL OVPOL Elval apotd Kot ot SHAVTEG ovoieg ekkpivoviot 6e €va HeYAAo dyko. Avtd
dtvel oo 00pa yeEVIKA £va TOAD YAopo xpodpa. Otav ekkpivovtan pkpoi 6ykot ovpmv,
TOL OVPO, GLYKEVTIPMVOVTOL Kol Ol SOAVTES 0LGieg ekkpivovtal 6g €va [Kpd OYKO.
AVT0 divel yevikad ot 00pa £va GKOVPO YPDLLAL.

To 1994, o Armstrong gionyoye po YpOUOTIKY KApoKo 8 emmédwy yio va
dlepeuVNoEL Kot TOcoV To eminedo evuddtmong pmopel vioya va a&loloynbei pe
Bdon 1o ypoua twv ovpwv. INpav detypata ovpwv amnd 54 dvdpeg Kot Yuvaikes Tov
NTOV KOAG EVOOATMUEVOL, NI EVOOATMOUEVOL 1] TOAD APLINTMOUEVOL HEG® AGKNONG,
Kol HETPNOOV TO XPOUL TOV 0VP®V, TNV OCUOTIKOTNTO Kol To £101kd Papog. Ot gv
AOY®  epeuvnTéC KOTEANEAY GTO GLUTEPAGHO OTL TO YPOUN TOV OVPOV, 1
oopotikdtTa kot 1o USG ftav éykupot SeiKTeS TG KOTAGTAONG EVUIATMONG GE VYN
dropa. EmumAéov, Oamotodnke o011 10 YpodOHa TOV  0oVpwV Nrov  e&icov
OTOTEAEGUATIKO 1) KAAVTEPX AtO TO €101KO PAPOG, TNV OCUOTIKOTNTO TV 0VPWV, TOV
OYKO T®V 0VpOV, TNV OCUOTIKOTNTO TOV TAAGUATOS, TO VATPLO TAAGUATOC KOl TIG
OMKEG TPMTEIVEG TOV TAAGLOTOG,

Ot Armstrong et al (1998) epgbhvnoav axoun ™ oyéon petad Tov ¥POUATOS
TOV 00POV, TNG EOIKNG TUKVOTNTOS Kol TNG OYOYILOTNTOAG. XPNOLUOTOUDVTOS Lol
KApaka oktd ypoudtov (Casa et al., 2000), katéAnéav 610 CLUUTEPAGHO, OTL UIdL
VILAPYEL YPOUUKT OYECT UETOED TOL YPDOUOTOS TOV 0VPMV, TOV EOTKOV BAPOVLE 0VpmV
KOl TNG OOUMTIKOTNTAG TV oVpwv Kot 0Tl T0 ¥pope Oa pumopodoe emopévmg vo
ypnoporom el 6e AOANTIKES EKOTACTACELS Y10l VO DVTTOAOYIGEL TO EMIMEDO EVVOATWONG
otav oev amoteitor vynAn akpipeta. To ypodpa TV ovpwv pmopet va ennpeactel amd
TOPAYOVTEG TOV OEV OYETILOVTOL LE TV EVVOATOONG O™ 1| ANYM TPOPNS, PUPUAK®V,
acBévelng Kabmg Kot TV KOTavaAmor HeydAov GYKOL VITOTOVIKMV VYPAOV (LYPA TOL

TEPLEYOVV UIKPT| TocoTNTO YAVKOLNG, 2,5—7,50 avda 100mL vepov) (Shirrefs, 2000),
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(Oppliger, 2002). IMapodria avTd, TO YPOUL TOV OVPOV UTOPEL VO TPOGPEPEL EVOL KAAO
EKToUOELTIKO epyareio yia v evuddtwon (Casa et al., 2000).

To ypodpo T@v 00pOV Kol KUPIOS To TPAOTA TPOIVA oVPa. gival Evag amlog,
YPYOPOS KOl OIKOVOLIKOG TPOTOG EAEYYXOV TOL €MTESOL gvuddTwonc. Otav 1o ypodpa
TOV 0VP®V Vol oKOLPO KITPIVO TPOG TOPTOKOA ONUAIVEL TG O OPYUVIGUOG Eivorl
apkeTd agudotmpévog (Kavouras, 2002). Ta @uctoloyikd Opla evoc ovOpdmov oe

QLGOAOYIKE ETITEDD EVVOATMOONG EIVOL SLAPOVA TPOG AVOLYTA KITPLVAL.

1.9.2.2 Ewd1k6 Bapog

To €01kd Papog ovpwv avaeépetar oty mokvotnta (pdlo avd 0yKo) evog
delypartog oe oyéon pe to Kabapd vepd. Onotodnmote vypd mov eivor TukvOTEPO amd
T0 vepd €xel (ol cvykekpuévn mokvotnta peyardtepn amd 1.000. Ta xovovikd
detypata obpov kvpaivoviar cvviBmg and 1.013 edc 1.029 oe vyeig eviiikeg
(Armstrong et al 1994), (Armstrong et al 1998). Koatd tn didpkeia g apuddt®wong to
€101Ko Pépog ovpwv vrepPaivel to 1.030. Otav vrapyet mheovdlov vepod, TéG amd
1,001 edg 1.012 eivon yopaxtpiotikés (Armstrong et al 1994), (Armstrong et al
1998). Eivar yevikd amodektd 0Tt 10 €101k0 Papoc ovpwv pikpotepo 1 ico pe 1,02
AVTITPOCMOTEVEL TNV KOAN evuddtwon (Armstrong et al 1994), (Popowski et al., 2001),
Kot €101K0 Papog peyorvtepo and 1.030 avtimpocwnevel apuddtwon (Armstrong et al
1994), (Popowski et al., 2001), (Francesconi et al., 1987). To €181k6 Bapog TV ovpv
avédvetal pe  EAAEIUPO  VYPAOV  ®OTOGO, ONUOVTIKO TAPAyovTo. OmOTEAEL 1)
petafAntotnto and dtopo o€ dropo. Av kot €01KO PBApog ovpwv PEYOADTEPO OO
1.030 vmodekviel mbav apuddtwon, to péEyedog Tov EALEILUATOS TOL VEPOL dgv
umopet va mpoodlopiotel. ‘Evag ebkodog kot ypryopog tpdémog a&lordynong tov

eMmESOV VAATOONG YiveTal S1AUecOoV TG HETPNONG TOL €0KOD PAPOVG TWV OVP®V
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(USG) pe o@opntd dSwbracipetpo. Mepwcéc otaydveg €vog Oetypatog ovpmv
tomofeTovvToL 6TO S100AAGILETPO KOl GTPEPETAL TTPOG Lol TYN POTOC 1 OTTola TEPVAL

péom tov delyportog (Armstrong, 2005).

1.9.2.3 Qopotikdmra ovpwv

H oocpotikémmto ovpmv, Eva HETPO TG GUVOAIKNG TEPLEKTIKOTNTOS 0VPOV GE
dwAvt ovcia, emnpedletar and Ao ta StaAvpéva uopla 6 Evov YvooTd OYKO TOV
VYpov. Ol KOVOVIKEG TIHEG OOUOTIKOTNTAG oVp®V kvpaivovtor and 50 €wmg
1.200mOsmol/L (Lee, 1964). Ot avoADGES OTOULTOVV OGUMDUETPO Kol EVOV
EKTIALOEVUEVO EPYOOTNPLOKO TEXVIKO Ko givar ypovoPopec. Emeldn n oouwtikdtnta
elvar 1 axpiéoteprn HETPNON TNG GLVOMKNG GLYKEVTPMGNG SAVTNG OVGiG, TaPEYEL
NV KAADTEPT] LETPTON YO TNV IKAVOTNTO GLYKEVTP®ONG Tov veppov (Dufour, 2001).
[Mapdia ovtd, emewdn ot wWwtTeg TV o0Vpwv pvluilovior amd S14PopPovS
unNxavicpos, Kot €medN 0 puOUOC avVTIKATAGTACNG TOL VEPOU OAAALEL GLVEXDCG,
Kopio Toykoouimg amodektn TeXVIKN OV VTTAPYEL Yo va kabopioel av ot dvBpwmol
givar Kok evudatopévor | apudotmpévor (Francesconi et al., 1987), (Armstrong,
2007), mopodelypotog xaptv, 1 OCUMTIKOTNTO OVPOV UTOPEL VO, LNV OTEIKOVIOEL
axplpdg 10 emimedo evvddtwong OTaV YPNCIUOTOEITOL APECHOS HETO amd doknon
(Kovacs et al., 1999). ITleputhékoviag mePIGGOTEPO TO TPAYUATO, LTAPYOLV KOl
peydreg  SOMOMTICUIKEG  OOPOPES, OM®G  OMOJEIKVLOVTOL OmO TS UECEC
ewootetpdopeg Twég amd ™ Teppavia (860mOsm/kg) wor v  Ilolwvia
(392mOsm/kg) (Manz, 2003). Q¢ ek tovTov, e€artiog avTNG T™C HeTAPANTOTNTOG,
umopel vo punv vmapyel eviaio Oplo Yoo OOUOTIKOTNTO OVPOV Kol KOTAGTOOM
evoodtmong. Qot1d60, UEUOVOUEVEC OCVENCEIS OTNV OCUOTIKOTNTA TOV 0VP®V

TOPEYOLY L TPOCEYYIOT TOL EAAEIUIOTOG VEPOL €VOG aTOUOL, av vrotedel OTL TO
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dodvpévo poptio mapapével otabepd (Armstrong et al 1994), (Shirreffs & Maughan,
1998). EmimAéov, N 0OUOTIKOTNTA TOV 0VPOV QLEAVETOL OTOV Ol OOUMTIKA EVEPYES
dwAvpéveg ovoleg amoPdiovial, Ommg 1M YAVKOIn oe aocBevelg pe ave&éleykto
cakyap®on owpnn (Lee, 1964).

M mpdéopotn perétn (Kovacs et al., 1999), e&étace v axpifeia tov
YPOUATOG TOV OVP®V, TNG OOUOTIKOTNTOG KOl TNG EOIKNG NAEKTPIKNG Oy YOTNTOG
Yoo ™V a&loAdynon g KatdoTtoong €vuddTmong Kotd Tn Jldpkel e Toyeiog
emavuddtmong petd and dcknom. Ta cvumepdcpoto TG GLYKEKPIUEVIG EPELVOG
éoe1&av 0Tl 6TOV M OOUOTIKOTNTO TV 0VpwV gival peyaivtepn omd 900 mOsm/kg
umopet vo ypnoiponom el mg EvoelEn apudatmong kot 6Tt 1 AYOYUOTNTO TV OVP®V
umopel emiong va ypnopomomBel Adyw g amAdtnTog Kot TV KavotnTd g Vo
TopEYEL TOYEIEC TANPOPOPIES Vi TNV KATACTAGT EVUIATWOONC.

"Epevveg éxovv 0gi&et 6Tt vTapyeEl GNUAVTIKY] CLOYETION UETAED TOV YPADOUOTOG
TOV 0VPOV, TOV E0KOV PAPOvG Kol TNG WOUOTIKOTNTAG MG OEIKTEG TOV EMTEIWMV
evoodtmong. Avtifeta, vmOpyEl UN  OTOTIOTIKO OMNUOVTIIKY GYECN HE  TOLG
OLUOTOAOYIKOVG OgiKTeG, OM®G VATPLO 0poD, MGUOTIKOTNTO Kot AOYO KPETVIVIG
(Francesconi et al., 1987), (Armstrong, 1994), (Armstrong, 1998). Ta arotelécpata
avTé VTooTNPIfovV TV AVTIANY™N OTL 01 deikTeg 0VP®V elval TEPIGTOTEPO gvaicONTOL

6€ UIKPOTEPEG AAAAYEG OTO EMIMEDO EVVOATOONG.

1.9.2.4 Oyxog oOpwv

O 0dykog oVOpwv ypnolponoleitor cvyvl ¢ Ogikng G KaTdoToong
EVLOATMOONG, CLYKPIVOVTOS PLGLOAOYIKOVS EVIAMKOLS TAPOLOIOL GMUATIKOD Bépovug.
Mo vymg yovaika mopdyst 1.13+0.42L ovpa avd nuépa, evd €vog LYMG GVTPOGC

napdyer 1.36+£0.44L/d. Ta nadid 10 g 14 etdv Topdyovv avaroyikd to Aydtepa
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ovpo kabe muépa (kopitoio 0.44+0.31 L/d ayopa, 0.61+0.30 L/d), 6mwg xar ot
NAKiopéVoL evijaikot petd tnv nikia tov 90 ypovov (0.85+0.40 L/d) (Lee, 1964).
[evikdtepa, av vym dtopa Exovv mapaywyn ovpwv tepimov 100mML/dpa, sivor
péAdov ko evudatopéva. Yymiotepeg mopaymyés ovpwv (300 €wg 600mL/dpa)
etvar padhov evdektikd vrepPoiikng mocotntog vypmv (Lee, 1964). Av n mopoywyn
oOpav pewwvetol og Myotepo and 30mL/dpa yio peydia ypovikd SoGTALOTO, LE TN

péon daTpor, To dropo ivor THUVOG 0PLOATOUEVO.

1.10 AMayéc 6T0 GLVOMKO GOUATIKO VEPO

To cvvolikd vepd copatog (TBW) éxel mpoodopiotel pe akpifeta amd v
100TOTIKY] opaiwon tov pe Odpopovs Ociktec. Emavorappavopeveg peTproels
AmoTOLVTOAL Yo TV A&l0AGYNOT TOV OAAAYDV TOV GLUVOAKOV GOUATIKOD vepov. Ot
TEXVIKES OMOLTNOELS KOl TO KOOTOG TV EMAVOAOUPAVOUEVOV LETPNCE®V HE TIG
pnebodovg ootomikng apaiwong kabiotodv avépiktny t ovvnOn agloddynon twv
0AAOYDV TOL GLVOMKOVD cOUATIKOV vepoL. H Broniektpikn| epumédnon ivon amin ot
YPNOM Ko ETTPENEL TNV TOYEID Kot @ONVY| EKTIEUN OGN TOL GLVOAKOD GOUATIKOD VEPO.
Ot amdALTEG TEG, TOL TPOEPYOVTOL OO QTN TNV TEXVIKY] GLOYETICOVTOL KOAN LE
Tipég tov TBW mov AauBavovtar amd v tootomiky apaioon (Kushner & Schoeller,
1986), (Kushner et al., 1992), (Van Loan et al., 1995). Ot peAétec avtég
TPOYLOTOTOMONKOY GE EVLOATOUEVOVS avOPOTOVS CE TUTOMOINUEVES, KAWVIKEG
ouvOnkeg (m.y., eAeyyduevn oOlotta, otdon oopatog, 0Oeppokpacio OEPULATOS)
(Kushner & Schoeller, 1986), (Kushner et al., 1992), (Van Loan et al., 1995). Ouwng
peréteg £xovv deiEel 0Tt M néEB0dOG TG PLONAEKTPIKNG EUTEONONG LITOPEL Vo Umv €XEL
enopkn okpifelo dote va aviyvevel £ykvpa ™ pérpla apuodtwon (~7% tov TBW)

(O’Brien et al., 1999). Ene1d1] o1 GOYKEVIPMOOEIS TOV VYPDV, TOV NAEKTPOAVLTOV Kol
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TOV TPOTEIVAOV TOL TAAGHOTOS Umopel va €xovv aveaptntes emdpacels, n HEBodog
™G PLONAEKTPIKNG EUTEONONG UTOPEL VO TOPEYEL TOPATAAVNTIKEG TUYLEG CYETIKA LE
™V aevddtmon 1 v Kotaotoon vrepvddtmong (Gudivaka et al., 1999), (O’Brien et

al., 2002).

1.11 Zvotdoelg yio v TpdsAnym vepol

H amaitmon ywo tpé6cAnym 1ov vepolh mowkiAdel HETOED TOV ATOU®V OVAAOYOL
pe 1g meparroviikéc ovvOnkeg otic omoieg (et H emapxng mpodoAnym vy 10
GLVOMKO vePO €xel kaBoPIoTEL TPOKEWEVOL VO, OTOTPOTOVV Ol 0EElEC EMOPAGELG TNG
APLIATM®ONG, Ol OTTOIEG TEPIAOUPAVOLY HETAPOAIKES Kol AEITOVPYIKEG VO UAALES.

>mv Evponn n opdda g EFSA kotéinée ota cvpmepdoupato pe Pdon to
otoyeion amd GVVOLOCUO O1dPop®Y TANOLGUIOK®OY OUAd®Y OO TO OMOTEAECUATO
OOUOTIKOTNTOS VPOV KOl OYKO 0Vp@V 0vA LOVAAOL EVEPYELOS TTOV KATOVOADVETOL.

[Ma ta Bpéen €mg £E1 VOV TaL 0Toia TPEPOVTOL OMOKAEIGTIKA OO TO UNTPIKO
YéAa vITOAOYIGOV PaiveTol OTL o KatavaAwmon Yaiaktog ¢ taems Tov 680mL/day
1 100-190mL avéd «ikd copatikod PBdpovg KaAOTTEL TIC amotnoels Tovg. o to
Bpéon £&1 mg dmdeka UNVAOV pio. cuVoAlkt Kotavaioon 800-100mL/day @aiveton va
eivan emapknc (EFSA, 2010).

[Ma t1ig nAkieg 600 pe TPLOV ETOV 1 KATOVOA®OT VYPOV Kupaivetal ota 1100-
1200mL/day 74 78mL avéd xihd copatikod Pdpovg, mocoOnta M omoio. Bewpeiton
epcth. o T1g nAikieg 4 ka1 5 €1V cvotiveTon N Nuepnola katavdimon 56mL/kg
kot 44mL/kg avtiotoya. o v nAikio tov 13 €t@vV ocvotivetal n muepnola
katavalmon 39mL/kg (Popowski et al.,2001). T tic nhikieg and 14 1@V kot Gvo
1GYVOLVV OTL KOl GTOVG EVIAIKEG, ONAON YO TAL OyOPLOL 1 MUEPTOLO. KOTAVAA®GN V.

Kopaiveton oto 2.5L/day evd oto xopitowo ota 2.0 L/day oe cuvOfkeg pétplag
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Oeppokpaciog tov mEPPAALOVTOC Kot HETPLOL EMIMESA QULGIKNG OPOCTNPLOTNTOG
(EFSA, 2010).

O nukiopévol teivouv va €xovv younid 1o aicOnua g dlyag kabmg kot
LELOUEVT VEPPIKT OTEKKPIOT] MCTOCO £XOLV TIG 101€C OMALTIOELS LLE TOVG EVIAIKEC.
Kotd v gyxopocvvn piog yovaikog ot avaykes vdatmong oev dtapépouvv omd pio pn
éykvo yovaika. Katd v odpkeio tov Onhacpov €xel mpotabel 1 avénon xotd
700mL/day (EFSA, 2010).

Ymv Apepikry Bdon tov nuepiolov datnTikedv mwpooinyewv (DRI), n
enopkng TpocAnY” kvpaivetal og 1.3-3.3L/day ywo ta moudid kon 2.7-3.7L/day oe
eVIMKEG e o aydpla Kot toug Gvepeg vo ypetdlovrar 1L meprocdtepo (Institute of
Medicine, 2005).

O1 avagopég mov divovrtal Yo TNG NUEPNOIEG TPOSANYELS E£0PTMOVTAL KO OO
TNV QLGIKN OPAUGTNPLOTNTO TOV ATOUOV KATA TNV OldpKeELD TNG NUEPAS. AVOPES TOV
Kkavouv kabiotikny (on ypetdlovtar mepinov 1.2 f 2.5 L/day (Institute of Medicine,
2004), evd pe pETPLOL PLGIKT dPOCTNPLOTNTO Ol OTALTNOELS owEAvVoVY Tepinov og 3.2
L/day (Newburgh et al., 1930), (Greenleaf et al., 1977). X& dpaoctiplovg Gvipeg mov
Covv og Ogpud mepiPdArov ot avaykeg Yoo TPOSANY™M vePOL Kvpoivetow oto 6L
(Gunga et al., 1993) evd evdcikvotol KOTOVAA®GN TOVEO 0O aVTO TO OPlO 6 TOAD

dpaoctpila dropa Tov Lovv og avtiotoryo meptPdirov (Welch et al., 1958).

1.12 Avtikeipevo kot 6TOYO0L TNG LEAETNG

H mopovoa perétn elxe cav avtikeipevo v digpevvnon g aloAdynong tov
voatikov wolvyiov. Tnv a&lordynon g TpoOcANYNG VOATOS OO OAES TIC OLUTPOPIKES
mYEG, OTMG TO TOGIUO VEPO, TOL POPNUOTO KOL Ol OTEPEEC TPOPEG KO TNG OTTMAELNG

vepol, dote va umopel va ektiunBet 1o voatikd 1oldylo. Tnv avadeén tapayoviwv
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mov emnppedlovv o VOTIKO 1600010, OTOC 1 EMOYIKOTNTO, TO VA0 Kot 1 NAkio Kot
TNV UEAETN TNG GLVEICPOPAS TV POPNUAT®V otV TPOcAnym evépyetag. To deiypa
NG HEAETNG OMOTEAOVGE O YEVIKOG TANOLGHOG 0ALG KOl Ol gvaicOnTeEg TANOLGHLOKES
OUAOES TV EYKVMOV KOl TOV NAIKIOUEV®V.

Ympée M avdlykn G KATOOKELNG €VOG €PELVNTIKOD €pyoAieiov Yo TNV
a&loldynon tov oolvyiov Hoatog oTOV YeVIKO TANOBLGUO KOl I AvAyKn TO gpyaAeio
avtd va givar evélkto ®ote vo a&loroyel emiong evaimteg TANOLGOKEG OUADES
OTMG 01 £YKVEG YUVOIKES KOl O1 NAIKIOUEVOL.

[To cvykekpyéva o1 GTOYOL VTG TNG LEAETNG NTOV:

1) H avantoén kot o €leyxog TG €ykupdtTog €VOG EPMTNUOTOAOYIOV
eKTiUNOoNG VOATIKOV 16olvuyiov To 0moio va amevdHveTal 6TO YEVIKO TANBVOUO Kot va
EKTIHA TNV TPOGANYN TOL VEPOV atd TO TOGULO VEPO, TO SLAPOPO. POPTILOTA KOl OTTO
TNV GTEPEN TPOPY| KO TNV OTDOAELN VEPOD LECH TWV VYPDV TOV GCAOUOTOG,

2) H extipnon tov 1oolvuyiov 08010g, TG TPOSANYNG KoL THG ATMOAELNG DOUTOC
ce Oelypo Tov €AANVIKOL TANBvopoL Kor M Olepehvnon TOL TOPAYOVTIO TNG
EMOYIKOTNTOG.

3) H ektiunon tov tooluyiov H0T0G, TG TPOGANYNG KOt TNE OTMAELNG VOAUTOG
6€ £YKVEG YUVOIKES KO 1) S1EPEVVIOT] TOL TOPAYOVTO TOL TPVOL TNG EYKLLOGVUVIC.

4) H extipnon wolvyiov 03010, TNG TPOCANYNG KOl TNG OTMAELNG VOUTOG GE
NMKIOUEVOVE, VIEPNAIKEG KOl 68 NAMKIOUEVOLG NAkiog 65 kot dveo Tov NTov o€
KOTAOTOOT VOGTAELNG.

5) H ektiunon ¢ ouvelsQopac Tov SIGpopmv poenUAT®OV oTNY EVEPYELNKT
npdoAnyYn o eviiliko mANBvuoud Kol M OlEPELYNOT TV  TOPOUYOVIOV TNG

EMOYIKOTNTOG, TOL PVLAOVL 1) TOL Agiktn Maloc Zdpartog.
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Kegpdiaro 2. Meiéty A. 2Lyeolaouos Kair HEAETH
EMAVOANYWIUOTNTOAS KOl EYKVPOTHTOAS TOV EPWTHUATOLOYIOV

EKTIUNGNHS TOV 160{DYIOD TOV DOATOG

2.1 Ewsaywyn- Ztdyot

H gpuvddtowon opiletar g m katdotoon tcoppomiog VO0TOC GTO GO
(Shirreffs, 2003) ko1 cvvdéetar pe ™ ocopatikny vysioo (Cheuvront, 2003) kot v
vonrtikn omddoon (Subr et al.,, 2010), evd 1 vroevvddtwon M| M VIEPEVLOAT®ON,
uopovv va Exovv onpavtikég emmlokég vyeiag (Kempton et al. 2009). ' avtd to
AGYO VIAPYEL M OVAYKT) Yo TNV EKTiUNOT TOL 16olvYyiov Tov VOTOGC.

To 1o0lVy1o Hoatog vroAoyiletar amd TV dEopd TG TPOSANYNG KoL TNG
amOAELOG VOATOG. TNV GLVOMKN TTPOGANYT vepoL mepimov 20% cuvelspEépovy ot
otepeég TpoPéc kot 80% ta didpopa poeruota kat to vepd (Institute of Medicine,
2004), (EFSA, 2010). Av kot n TpocAnyn vdatog opiletar kvuping omd to aicOnuo
™G OlyaGg, M GLVOMKN KATOVAA®GCT VO0TOG EAPTATOL OO TIG OOTPOPIKES EMAOYES
Kol TIG OoTpoPikég cvuvnbeteg tov atdépov. H andiein vepod cuvietd kvpiwg v
£€KKP1OT TOL VEPOD GTA KOTPOVOL, TOL OVPO. KOl TOV 10PADTAL.

Alyec épeuveg €(0vV HEAETNGEL TNV EVLOATMOOTN GE EOIKEC ONAOEG OTMC Ol
aBANnTéG Ko EAAYIOTEG TNV KATAVAA®OT VYPOV GTOV YeVIKO TANOLGHS. AauBdvovtog
VIOYN TO TOPOTAVE VLIAPYEL M OVAYKN Yo TNV 0E0AOYNon TG KotdoToomng
EVLOATMONG TOV ATOU®V KOl 7O GUYKEKPIUEVO OVIUTPOCOTEVTIKOV OEIYUOTOS TOV
TANOLGLOV NG YDOPOS LOG.

O o106)0G QVTNG TNG MEAETNG NTAV 1) AVATTLEN KO O EAEYYXOG TNG EYKVPOTNTOGC
€VOG EpOTNLOTOAOYIOV TO 0To10 Vo aevBHvetatl 6to YeViKd mAnBvuoud nAkiog omd 16

ETOV Kol Ave Kol vo aSloAoYel TNV TPOSANYN TOL VEPOL Oomd TO TOCUO VEPO, TO
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SaQOpO POPIUATO, KOl OO TNV GTEPEN TPOPN KOl TNV OTOAE VEPOD HECH TOV
VYPAOV TOV GAOMOTOG,.

To epotpatordyo wolvyiov Hoatog (WBQ), kdplo gpyadeio g €pevvag,
oYeOAoTNKE £T01 MOOTE VO, TEPIAOUPAVEL EPMTNCEL OV VO, KOAOTTOLV TOALEG
Tnpoeopieg OAAE TOVTOYPOVA VO €ivol GOVTOMES, OMAEC Kol OOUNUEVEG OF
KOTyopieg dGTE Vo UMV IPOKAAODV GUYYLoN 6Tovg £0ehoviéc. Ot epOTAGEIS AVTES
a@opohy  GE  ONUOYPAPIKA KOl KOW®MVIKOOIKOVOUIKG — YOPUKTNPIOTIKY, GTOV
TPOGIOPIGUO TNG COUATIKNG ACKNONG, GTNV KATAVAA®GT TPOPIL®V KOl VYP®V, GTOV
TPOGIOPIGUO TNG OTDAELNS TOV COUATIKOV VYPOV KaBDS Kol oty a&loAdynon Tov

TACEWMV.

2.2 MeBodoroyia

2.2.1 Avémtoén tov epotnuratoroyiov
To gpommpuotordyio WBQ oyedidotnke €161 dote vo ivol TANPES, GOPES, GUVTOUO
Kol katoavontd. To epotnUATOAdY10 EAEYYONKE TAOTIKA Y10 TNV CAPNVELL TOL GE Lol
opdoa 10 eBerovimv kKo avabewpnOnke cOLPOVA LE TIG VTTOOEIEEIS KO TIC TPOTAGELS
Tovg TPV ypnolponmondel oto teEAKO detypa g €pevvoc. Katd péoco 6po kdbe
ovppetéyovtog ypetdomke 10 Aemtd dote va 10 omavincel. To €poTUATOAOY10
ocoumeplAaupove o oEpd EPOTACEMV: o) TO TPOQPIA Tov €bBerovt P) v
KOTOVAAWDGON GTEPEDV KOl VYPDOV TPOPIL®V Y) TNV KATOVAA®DGT VEPOD Kol OPOPMOV
POPNUAT®V &) TNV QULGIKN SPACTNPLOTNTA €) TNV ATMOAELL VYPOV UECH TOL 1OPAOTA,
TOV 0VPOV KOl TOV KOTPAVOV Kot 6T) TNV aSloA0yNnor cuvnleldv Kot TIcEWV otV
TPOGANYN LYPOV.

Ewdwotepa g oepd gpotioewv mov mepAdupavay to @OAO, TO £T0G

YEVVNONG, TO COUOTIKO PBAPOS, TO VYOG, TNV OIKOYEVEWNKY] TOLG KOTAGTAOY), TNV

48



TOPOLGIO TOUSLOV KO TOV aPlOUd QVTAOV, TNV ETOYYEALATIKY] KATAGTOGT), TO. GUVOALKE
€1 omOVOAV, TNV KATACTOCT NG VYElOG TOLg dlvovtag EUPacT) G 0COEVELEG TOV
mBavov oyetiCovior pe v evudatwon Om®mg P Tng, ovpPoroinu®mEn Kot VEQPIKN
dvoettovpyia KOBMG Kot TUYOV POPUOKEVTIKY AY®YT], 0EIOAOYOVGAV TO TPOPIA TOL
efehovtn. T v agordynon tov dSNTIKOV cvvnleldv ypnoyonomdnke &va
EKTEVEC  TLU-TOGOTIKOTOUUEVO  EPMTNUATOAOYIO  GLYVOTNTOG KOATOVOAMONG OV
EMKVPOONKE Kol YPNOIUOTOMONKE Y100 TNV KATAYPOP| TNG EVEPYELNKNG TPOCANYNG
v Toug otoyovg g puerétng ATTICA (Manios et al., 2005), 10 ep@TUATOAIY10
TPOCAPUOCTNKE G KPS Babud dote vo mepthapPdvetl 58 10 tpopipwv emAeypéva
oOUPOVO LE TNV TTEPLEKTIKOTNTA Toug o€ vepd (USDA National Nutrient Database).
Eéotikd tpoé@a 11 TpOQIUO TOL KOTOVAADMVOVTOL CTAVIK. A TOV YEVIKO TANOuoUO
dev ovumepthapfavovtay. Ot GOUUETEXOVTEG KATEYPAPAV TI CLYVOTNTO KATAVAAWDGCNG
TPOPIL®Y TNG OVAPEPOUEVTG TOCOTNTOS KOTA HEGOV Opo pe TNV KAMpoka: toté, 1-3
eopéc/umva,  1-2  @opéc/efdoudda, 3-6  @opéc/efdoudda, 1 @opd/uépa,

2popég/muépa. I'a v agloddynon g TpdSANYNG TV VYPOV pOTHONKOV OVOALTIKA
TNV TOGATNTO TOL KOTAVOAMDVOLV KOOMUEPIVA GE TTOTNPLOL KOl GE UTOVKOAGKLIOL TMV
500mL. Exiong ypnoyomomdnke évo €KTEVEG EPOTNUOTOAOYIO Yio TNV a&loAdynon
™G KOTOVAA®oNG TV VYpdV. Ol GLUUETEXOVTEG KATEYpO@AY TN oLyvotnTo
KATOVOA®ONG VYPOV NG avaeepOuevne mocdttag pHe TV kApoko: moté, 1-3
eopéc/unva, 1-2 popéc/efdondda, 3-6 popéc/efdoudda, 1 eopd/pépa, > 2popéc/uépa.
H ouowmn tovg dpoaoctnpotnra extiundnke pe to epwtnuatoAdylo International
Physical Activity Questionnaire (IPAQ) (Craig et al. 2003), to omoio avapepdTay GTIG
televtaieg 7 MUEPES, Kot TEPIAAUPOVE EPOTNOELS GYETIKA UE TNV £VTAOT] TNG PUOIKNG
dpaoTNPLOTNTAG Kol TNV Otdpkeld TG. Ot dpactnpromreg yopilovrav o€ tpia eminedo

évtaong kot télog e€etaldtav kol o xpovog ¢ kabiotikng (oM. H amofoin dpdta

49



alohoynOnke pe por KAipaxo omd to 1-10 yuo @uololoykég cvvOnkeg Kot yio
ocuvOnkeg doknone. H amofoing obvpwv kot kompdvev agtoloynonke pe Bdon v
ouyvoTNTOo. XNV TEAEvTOio EVOTNTO TOL £pOTNUHOTOAOYiOV a&loAoynONKe 1 yvdon
TOVUG GYETIKA UE TNV TPOCANYTN VYPOV KOl KOTEYPOWOV TIG GUUTEPIPOPES KO TIG
oLVNBELEC TOVG GE GYEoT HE TNV TPOGANYT LYPAOV aTAVIOVTOG OETIKA 1) 0pVNTIKA OF

Lo GEPA EPOTHCEMV.

2.2.2 Avédivon Tov EpOTNUATOAOYIOV

2.2.2.1 Extiunon g tpdsAnyng vepov

To vepd amd 10 oTEPEA KOl TO VYPE TPOPUO KATOYPAPNKE OO TO ML~
TOGOTIKOTONUEVO  EPMOTNUATOAOYIO GLUYVOTNTAG KOTOVOAMONG KOl VTOAOYIOTNKE
ypnowonotmdvtag dedopéva tov USDA National Nutrient Database (USDA, 2010).
To vepd amd 10 OGO vEPO Kol TO VEPO AT TOL VYPA VTOAOYIGTNKE OE EEXWPIOTY|

petapAnTY.

2.2.2.2 Extiunon g anmAElog vypav amd ToV 10pmTa

H extipnon mg arofoing tov vypdv and tov 10pdTa TPoceYYioTnKe ®g ENG,
N OPKELD TNG ACKNONG TOAALOTANGIACTNKE HE TNV EKTIUNOT OTOAELNG WOPDTO OO
tov €Bedovtr] oe o dekafaduio kKApoko Kot pE €vav GULVTEAESTN O OmOiog
TOGOTIKOTO0VGE TOV 10pdTa. O GLVTEAECTNG aVTOG SEPEPE avAAOYD e TNV EVTOON
™G Goknong akoAovbovrag avEntikd v dekafdOuio kiipoko. ITo cvykekpyuéva,
Yy TV doknon €vtovng évtaong to 1 avtietoyovoe oe 1000mML vepod v dpa Kot
10 10 avtiotoyyovoe oe 2000mL vepov v dpo (Costill, 1977), (Clarkson, 1993),
(EFSA, 2010). I'ie tnv doxnon pétpiag évraong to 1 avtiotoyyovoe og 400mL vepon

mv opa kol 1o 10 avtietoryovce oe 700mML vepod v ®pa, Yy TNV GCKNOT NG

50



évtaong to 1 avtiotoryovcse oe 200mL vepod v dpa kol to 10 avtictoyovce ce
400mL vepov v mpa kot T€Aog Yo Tig mpeg kabiotikng (ong To 1 avtiototyovoe oe
0.01mL vepod v dpa kot to 10 avtictoryovoe og 0.02mL vepov v dpa (Rehrer &
Burke, 1996). T'a tic evdiduecec Pabuideg tng wAipakag m ovietoryic HTav

OVOAOYIKT).

2.2.2.3 Extiunon g anmAelog vypov amd to ovpo

o v extipnon ¢ amoPoing TtV vYpOV amd T 0VPO, VLINPYXE W
nmevtafado kKiipaxka pe cvyvotnta and pio eopd TV NUEPA £MG TEPICCOTEPO OO
10 @opég v nuépa M omoic TOALOTANGLAGTNKE HE €VAV GUVIEAESTN O OMOI0G
TOGOTIKOTO0VGE TO veEPO amd T1G ovpnoelc. O ocvvteleoth|g awTOg axkoilovbfovce
avéNTkd v Tevtafada KAipaka, to 1 aviietoyyovce oe 600mML vepol v nuépa
kot to 10 avtiotoryovoe oe 3000mL vepod v nuépa. To gvpog g anmAelag HOATOG
HEC® TNG OVPNONG OPICTNKE GOUPMVO LE OVOPOPES GTNV NUEPTGLOL OVPNOT Y10 TOVG
vyelg evqlkeg (Fischbach, 2003). Ov evobpeceg Pabuidec g wAipaxog

petapdAiovray pe avaroyikd tpomo.

2.2.2.4 Extiunon g anmAglog vypav amd To KOTPava

H 0w mpocéyyion pe v ektipunon g anofoAins Tov vypdv and to ovpa
YPNOWOTOMONKE Ko Yoo TNV €KTiUNon ¢ amofoAfg TV VYPOV UECH TV
Kompavmv, 6mov 1 Tpdtn Paduida g KAipakag avtiototyovoe og 200mL vepodh v
nuépa ko to 10 avtiotoryovoe oe S0ML vepovd v nuépa. Ot evdraueoeg Pabuideg

™G KAMpokog Hetafailoviay pe avaloykd Tpomo.
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2.2.2.5 YnoAoy1o oG TOL VoA TIKOV 160LuYiov

To 16olhylo 16oppomtiog TOL VOATOG VTOAOYIGTNKE OQUPAOVING OO TNV
GUVOMKT TPOGANYN TOL VEPOD TNV GUVOAIKN OMAELNL TOL VEPOD amd To cmpo. H
GUVOMKT TTPOCANYT TOV vEPOD amoTeEA0VsE TO ABPOIGHA TOL VEPOD Omd TO TOGIUO
vepd, amd Ta vYPE poPRLOTA Kot amtd To TPOPILA. TNV GUVOAKY| ATOAELD TOV VEPOL
amotelovoe 10 ABpolspa Tov vePoh omd Tov WpdTa, amd TO. 0VpO KOl OO TO
kompava. To vepd tng avamvong mov dev Mtav dvuvatdv vo vroloyiotel Kot Oa
ouvéBare apvntikd oto 1oolvylo Bewpnnke ico pe 1o petafoikd vepd mov Oa

ocuvéPade BeTikd 610 160{VY10 TOL VAATOG.

2.2.3 Emkhpwon Tov pmTnUaToA0yion

Katd v odpkela tov pnvog IovAiov tov érovg 2010, capdvia vyelg
evAIKeG omd Tov yevikd mAnbvoud, miwiag 20 -60 ypdévov cvupeteiyav oty
EMKVPMOT TOL EPMTNUOTOA0YIOV. Ta KprTipla amokAEIoHOD TV €0gAovT®OV amd TV
perétn Mrav acBéveieg mov oyetiovion pe to vOATIKO 160{VYI0 TOL GMOUATOC,
ocvumepthapfovopévng e ovporoinméng, tov dafrtn TV acHevEI®V TOV VEQPOV
Kol TNG EUUNVOPPOLOG KOTA TNV Olbpkeln TG HEAETNC. Zvykekpipuéva 25 yuvaikeg
niiog 20 -58 ypovov (29+11 £mn) kar 15 avdpec nhkiag 22 -57 ypovav (32+12 étn)
CLUUETEIYOV oV €mMKOPOON TOL epwTnUatoroyiov. Olot ov eBeloviéc elyav
evnuepmOEl Y10 TO AVTIKEIIEVO, TOVS GKOTOVG TNG LEAETNG KO TO TPOTOKOAAO OV Bt
Enpeme vo. 0KOAOVONCOLV KOl VEEYpOYOV OYETIKO Eviumo ovykotdBeonc. Ta
TAPOTAVE® OEOOUEVO NTOV EUTIGTEVTIKE, Kol 1| LEAETN akOoAOVONoE TIG apyég oK
deovtoloyiog mov mpoPiémovtor amd to World Medical Association (52nd WMA
General Assembly, Edinburgh, Scotland, October 2000).

2TOVG GUUUETEXOVTEG OOMNKAV Ol 03N YIEG VO UMV KOTOVOADVOLY TPOPLLO TTOV
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ypopatifovv ta ovpa, vo TNPOLV 1OITEPES CLUVONKEG Yol TNV VYIEWN KATA TN
OLIPKELL GLALOYNG OVPWOV KOL VO OvVOPEPOLY TVXOV TpoPfAnuoTa LYElog kAT TNV
SlapKeLe TG HEAETNG.

Ot ovupetéyoviec KANONKav va  Kotaypdyovv TPUUEPO  NUEPOADOYIO
KOTAYPOPNS TPOPIH®OV, pOENUAT®OV KOl VEPOL Kot Vo GVAAEEOLY ovpa 24mpov. TTo
GLYKEKPLUEVO Ol GUUUETEXOVTEG CUUTANPOCAY EVO TPIUEPO NUEPOAOYLO KOTAYPAPNS
TPOPILOV KOl VYP®OV GTO OMOI0 KOTEYPOPOV TNV TOGOTNTO TOV KATOVOA®VOYV, TNV
enOVLUID TOL TPOIOGVTOG €4V LANPYE KOl TNV Opa TS Kotavdimong. To tpmuepo
NUEPOADYLO KATAYPOAPNS TPOPIHUOV Kol VYPOV TNPNONKE TPES GLVEYOUEVES MUEPEG,
Vo kabnuepvég kot pio cafpatokvplakov. Tnv emdpevn NUEPQ Ol GUUUETEXOVTES
CUUTAMPOVOY TO EPOTNUATOAOYI0 16oluyiov VOOTOC Kol Tapéddov Ty 24wmpn
cvAhoyn obpwv tovc. H ovihoyn odpwv Eekivnoe amd tnv dgbtepn ovpnomn g
TEAELTOIOG MUEPAG KOTAYPOUPNG KOU OAOKANPOONKE pe v mwPAOTN 0VPNoN NG
emdpevng nmuépag. To v ovAloyn TtV ovpwv  ypnoyomombnke  €101kOg
O0VPOGVAAEKTNG 0 0moio¢ cuvTNnpPHOnke epimov otovg 8°C og €101k 1600ep KO KOVTL
LE TTOYOKVGTEG TTOV OVOVEDVOVTAV 6-8 MPEC MPES COLPOVA LLE TIG TPOIUYPAPES TOVG.

Ta amoteAéopata to omoio. TPOEKLYOAYV, GCLOYETIOTNKAV HE  OeikTeg
EVLOATMONG 6To 0VPO 24DPOV, OTMG O OYKOG TOV OVP®V, 1| OCUAOTIKOTNTA 0VPWV, TO
€10ko Papoc, to pH, T0 YpOUL TOV OVP®V KOl 1| GLYKEVIPOGOT VATPIOL GTA 0LPO,
Emiong n obotaon copotog petpriinke ko cvoyetiotke. To copotikd Papog, to
GUVOMKO vEPH TOV CAOUNTOG KL TO TOGOCTO TNG Mm®oovg paloc petpndnke pe
niextpovikn ymoaxn Luyapid-Aumopetpnt) (TANITA, Body Composition Analyser,
TBF 300) kot to vyog petpndnke pe v ypnon avaoctmuopetpov (Leister Height
Measure).

To ypodua tov ovpwv (Ucol) uetpndnke péom evdg €161K00 ypoUATOAOYIOV
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61OV 10 €0POG TOV YpoudT®V Kupaivetal and 1 — 8 (Dictionary of Color, Maertz and
Paul, 2nd edition, 1950), (Armstrong, 1994). To pH tov obpwv (UpH) kot 10 €181k
Bapog (Usg) petpndnkov pe v ypnon edikov eppantilopevov towviov (Siemens) ot
omoleg €KTOG TOV TOPATAVED HETPOVGOV OKOUN OKT® Ogikteg mov oyetiloviav pe
pikpofroroykd mcote o€ mEPITTMON EvOEIENg HeYEAoL LKpPOPLoAoyIkoD GOPTiov TO
detypa va unv Anedel vmoyn. H ocpotkoémra tov ovpov (Uosm) pécwm dumimv
petpioewv tov onueiov Yoéng pe v ypnon oouduetpov (Cryoscopic Osmometer,
Osmomat 030, Gonotec). H ovykévipwon varpiov ota ovpa petprinke pEo®
atopkng omoppognong (Perkin Elmer precisely, Aanalyst 200). Téhog (uyiotnke 10
peto Papog kébe apBunpuévov ovpocLAEKTN Katd TV mopalafn Kot apapédnke to
anoBapo to omoio eiye kataypapel amd mpwv pe tpelg Quyicelg yio KOs ovpocvAEKT

EexwploTd.

2.2.4 Emavainyiudétmro tov Epotmuoatoloyiov

Mo tov éleyyo ™G EMOVOANYILOTNTOG TO EPOTNUATOAOYIO GUUTANPOONKE
am6 175 dropa. Mo cvykekpiéva, ot 175 coppetéyovreg nlkiog 41+19 ypdvev to
47% tov onoimv NTav AvOpeg £dMGAV VITOYEYPAUUEVT TNV GLYKATAOEST] TOVG Yol TNV
€0EMOVTIKY] TOVG GUUUETOYN OTNV UEAETY EMOVOANYILOTNTOS TOV EPMTNUATOAOYIOV.
To detypo tv eBelovidv ATAV GTPOUATOTOMUEVO Ve GUALO Kot NAKio GOUG®VOL
pe otatiotikd otoryeio omd v EAAnvikn Zrtatwotikny Apyn. To epotnuotordylo
CLUTANPOONKE dVO POPES OO TOVS {O10VG GUUUETEYOVTEG LE YPOVIKT| OATOCTUCT Ol
2-4 ¢foopddes. Ta epoNUATOAOYIL OVOADONKOV KOl TO OTOTEAEGUOTO  TTOV
TPOEKLYOV amO TNV OVIAVOT] TOL EPOTNUATOAOYIOV amd TV TPOTN Kot T devTEPT
@Opa GLGYETIGTNKAV LETAED TOVG.

Ta gpomuatoddylo a@od CLAAEYONKOYV Kol TEPAGTNKAYV o PACELS TOV
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oToTIoTIKOV Tpoypaupatog PASW Statistics 18 (SPSS Inc, Chicago, IL), avoldOnkay
oe vepd pe v Ponbela evog KMIKa mov cuvtdydnke pe Baon v oVCTOCT TOL
Tpogiov oe vepd Tovg mivakeg tov USDA National Nutrient Database kot
ocvvunohoyilovtag v pepida KatavaAmong Tov Kabe tpo@ipov 1 vypov. Emiong
VIOAOYILE TNV OTOAEL TOV VEPOL aBpoilovTag TNV am®AELR 0md To 0VPa, TO KOTPAVIL
KOL TO YIWWOUEVO TV VO KATNYOPLDOV TOV 10pMTO UE TNV QUVOIKN dpacTnpdtTnTa Yo
kéBe wotnyopla. Télog, To mMuepoAdyld 24mpNG Kol TPUUEPNS  KOTOYPOPNS
petappdotnkoy oe Katavdilwon vepod pe 1o mpoOypoupa DietAnalysis6 kot

GUOYETIOTNKOV LE TO OMOTEAECUOTO TNG KATAVAAWMGNG VEPOD TOL EPOTNUATOAOYIOL

WBQ.

2.3 Ztotiotikn] Avaivon

To oamotehéopOoTo EKQEPACTNKOV YO TIG KOVOVIKEG METOPANTEG cov péon
TIUNETLTIKY] ATOKAIGT] KOl Y10 TIG U1 TOPOUETPIKEG EKPPACTNKAY MG TETAPTNUOPLO LUE
™ OIUECO KOl TO €VOOTETAPTNUOPLOKO €0pog ¢ S0 (25, 75) tov odetypatog. O
ELeYY0G KOVOVIKOTNTOG KOl LN TOPAUETPIKOTNTAG EYve pe daypaupata P-P plots kot
pe woroypappata. Ot S10popEc aVALESH GTO YEVOG GYETIKA UE TO avOpOTOUETPIKA
YOPOKTNPIOTIKO KOl OTIC TIUEG TMOV OVPOAOYIK®V OEIKTM®V OlepevviinKav e TO
otototikd Ttéot Mann-Whitney U-test, petd omd £€Xeyyo TG KOVOVIKOTNTOG
KaTavoung Tov petafAntav. H emavoinyipndtmro tov epotnuatoAoyiov ektiundnke
pe v péboodo Bland and Altman yio v a&loAdynon g cvpeoviog LETOED TV 600
petpnoewv (Bland and Altman, 1986). Yroloyiotnke o cuvtedeotic Spearman’s rho
YL TOV OTOTIOTIKO EAEYYO HETOEDL TOV SPOP®Y KOl TOV HEGHOV OpmV 1TNg
EKTILOUEVNG TPOSANYNG vepoD omd TIG dVO0 KOTAYPOQPES Yoo va. aSloAoynoel v

mhovn ‘mpokaTAANYN’ TG TPOSANYNG KATA TNV eKTipumon (onuoavtikés THéS Tov tho
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delyvouv amdKAoN GTNV KOTOVAA®OT HETOED TV dVO KOTUYPoPOV Kabmg avsdaveTat
N TpoécAnyn M 1 peimon). Emmiéov to Student’s paired t-test ko to Wilcoxon signed
rank test ypnoipomomOniay yo va a&loAoycovy mepattépm® T dapopd HeTa&d TV
dvo kotaypaemv. O cvvieleotng cvpemviag Kendall’s tau ypnoiporomnke yio va
EKTIUNGEL TNV EYKLPOTNTO TOV EPOTNIATOA0YIOV 160LVYioL VOATOG TOL CVATTOYONKE
(Kendall, 1938). To Alpha tov Chronbach eriong epoappooTnKe yio TV eKTiUnoN NG
E0MTEPIKNG GLVOYNG TOL EPOTNUOTOAOYIOV GTIG dVO KaToypaPEs. OAeG Ol GTUTIOTIKEG
aVOADGELS TPOYHOTOTOWONKAY He T ¥pnomn tov mpoypaupatog PASW Statistics 18

(SPSS Inc, Chicago, IL).

2.4 Amoteléopata

2.4.1 Avéamtuén Tov epoTnUATOAOYIOV

To gpotnuatordylo coumAnpodnke amd tovg e0ehovtéc ywpic mpoPfAnquata,
PO aVTA £yvav KAmoleg S1opODGELS OYETIKA e TO EDPOG KOL TNV KOTOVOUT TNG
oVYVOTNTOG NG TPOCANYNG TOV LYPOV KOl TOL VEPOV ®OCTE Vo PeAtimbel m
KOTOYpOpn TOV  EPOTNUATOAOYIOL HETA TNV  TAOTIKY gpappoyn tov. Ot
GUUUETEYOVTES PPNKAV TO EPOTNUATOAOYIO OPKETA GOMPEG KO Yoo OVTO TO AOYO

BewpnOnke Ot dev YpeldleTor EMLTAPNGN GTNV CLUTANPMOCT] TOL EPOTNLATOAOYIOV.

2.4.2 Emkbpwon tov Epotnuatoloyiov

To COUOTOUETPIKA XAPAKTNPIOTIKA TV €0EAoOVTOV amd TV dtodkacion TG
emkvpwone mopovoidlovtar otov Ilivaka 2.6.1, evd ot TWEG TV OVPOAOYIKMV
etV (0YKOG ovpwv, ypodupa ovpwv, wopmtikotta, pH kot 10 €01Kd Papog)
napovotdlovtal otov Ilivoka 2.6.2. Ta amoteAéopata £0€Eav OTL OAOL Ol OEIKTEG

ntov eviog Tov euotoroyikdv opiwv (Fischbach, 2003). Ot tuég tov ovporoyikdv
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OEIKTMOV HETOED TOV OVIP®V KOl T®V Yuvolkadv mapovsiolav dwapopés (ITivaxog
2.6.2). To woldylo T0v VdatOg OM®G eKTWUNONKE omd TO EPOTNUATOAOYLO
CUGYETIOTNKE HE TIC TIES TMOV OVPOAOYIKAOV OEKT®V TV €BEAOVIOV (MOTE va
a&lohoynoet Ty eykupoTNTo TOV gpyareion. Ynpye cvoyétion petald tov ieolvyiov
TOV VOOTOG UE TIC TYES TOV OVPOAOYIKADV OEIKTMV, CLUYKEKPIUEVO LLE TOV OYKO 0VpmV
(tau=0.29, p=0.015), pe 10 ypodpo ovpov (tau=-0.28, p=0.033) xor pe ™V
oopotikémTa Tov ovpov (tau=-0.30, p=0.010). Aev vinpye cvoyétion (tau=-0.107,
p=0.403) pe 10 e1dwkd Papog kot to pH (tau=-0.093, p=0.483). Eniong n mpodcinyn
vepOy TOL OMAMONKE OTO EPOTNUATOAOYIO GUCYETIOTNKE LE TNV KOATAYPOQPN TOV
Tpmuepov nueporoyiov (tau=0.32, p=0.008). Ta amoteréouata EAVEP®GAV VYNAY
€YKLPOTNTA Y10l TIG YUVOIKEC.

2.4.3 EmovoAnyiuotnTo ToV EpOTNUATOA0YIon

To oamotehécpoto amd T  OLYKPON TV 000  KOTAYPUPADV  TOV
gpotnuatoroyiov WBQ mapovoidlovror otov Ilivaka 2.6.3. Agv mapoatnpndnkav
OlLPOPEC OYETIKA HE TNV TPOCANYN TOVL VEPOU OVAUESH OTIS OVO KATOYPUPES
(p=0.92). Zvykekpyéva, dev LINPYOV OOPOPEC OTIS KATOYPAPESG TNG TPOCANYNG
vEPOD amd 6TEPEN N LYPA TPOPLUA KoL 0o T TOotuo vepo ((p=0.91, p=0.70, p=0.24,
avtiotolya). EmmAéov, £06e1&e 0TL Oev LVILAPYOLY JAPOPESG OGOV QPOPA TNV EKTIUNON
™me amdiewg vepod (p=0.18) 7 v 1ooppomiac Voatog (p=0.15). And ta.
amoteAéopato ¢ nebodov tov Bland & Altman ot dapopéc tov pécmv dpov g
EKTILOUEVNG TPOGANYNG VEPOD dev OEPepav omd To UNdEv (GOUQOVO HE T
amoteAéopato Tov Student’s paired t-test kon tov Wilcoxon signed rank test), evé ta
oplo cVUEMVING NTaY PKETA 6TEVE Kol Bempovvion omodektd yio vo dei&ovv v
EMOVOANYILOTNTO TO®V  EKTIUOUEVOV peTpnoewv. Mia  &laipeon umopel va

napatnpnoel, OGOV aPOpPE TNV 1GOPPOTIC TOL VEPOL KOl TV OTMAELN VEPOV, OTTOV TO.
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OploL TG CLUPOVING NTaV OPKETA peyaia. Evtovtolg, dev mapatnprnke pepoinyia
0G0V 0Qopd TI V0 KOTAYPAPEG GE OAEG TIG TEPITTAOGELG TOV PEAETNONKAV (OAo TOL
Spearman rho <0.15, 6Aa ta p> 0.05). EmimAéov, ta alpha tov Cronbach ftav pétpia

AL Tapopota kot otig 000 kataypagés (0.38 kot 0.39 avtictowya).

2.5 Zv{nmon

H pedém mopédmoe €va epOTUOTOAIYIO Y100 TNV EKTIUNGON TNG 1GOPPOTIOG
TOVv vepoy og vyteic eviiikes. To epmtnuatordylo PBpédnke va eivor €ykvpo kot
eAEYYOMKE pe Eva TPIUEPO MUEPOLOYIO KATAYPAPNS TPOPIL®V KOl LYP®V KaOMG Kot
LE TIEG TV OVPOAOYIKADV OEIKTAOV EVVIATMONG.

Ewdkdtepa, T0 ONUOVTIKOTEPO OMOTEAEGHO TNG MEAETNG MOV €val
EPOTNUATOAOYI0 OV Umopel va ypnoipomoindel yioo v a&loAdynom e 1coppomiog
0o0T0g Omd TNV EKTIUNOM TPOSANYNS Kot amdAES vepoL. T tnv a&loldynon g
TPOGANYNG  VEPOD, CLUTEPIMNEONKAY OTEPEd KoL  VYPA  TPOOUO. Yo V.
avtikotontpilovv v mapoTpnon 0Tt N GVUPOAT] TOL VEPOD Omd OAEC TIG TPOPEC
glvar onuovtikn yo v kanuepwvn mpoécAnyn tov vepov. (Institute of Medicine,
2004), (EFSA, 2010). To gupAuotd Hog TOL avapEPOVTIOL £0(M Eival 6€ GLUPMOVIL UE
TIC TTOPATNPNOELS QVTEG Kol Oelyvouy OTL TO vEPH amd T GTEPER TPOPILO GLVEPAAE
nepimov 10 20% G oLVOMKNG TPOSANYNG vepov. To vepd amd Ta didpopa
POPY|LLaTO, GTO OTtol0 TEPLAAUPAvVOVTAL TO YA, O1 YVUOT, O KAPES, TO OAKOOA, TO TGN
Kol To Vo OKTIKG (avBpakovya 1 un avBpakovya) cvvelcépepe mepimov 30%, evd
T0 TOOO vEPO cuvelseEpepe mepimov 10 50% tng nuepnolag Tpdcinyng vepov. H
aloA0YNoN TG OMOAELNG VEPOD OTO KOTPOVO, TO OVPO Kol TOV 10pdTO £YIVE UE
avtoekTiunon Tv edelovtav pe ™ Pondeia pog Pabpovounuévng KAipokag. Avti

KOWOTOUOG  mpocéyylon  Paciomke oty vwobBémmon ¢ dmoyng Ot Ot
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Babuovounuéveg kAipokeg etvor onupoavtikd epyoieion yio v afloddynon twv
YOPOKTNPICTIKOV TNG VYElOG EVOG aTtOHOL, OTAV aVTA givar SVOKOAO va peTpnBodv 1
dev pmopovv va petpnbovv aueco (Panagiotakos, 2009). Emiong 6Oswpovvtan
a&10moTEG Kol G €K TOVTOV KOTA TO TEAEVTALO XPOVIK £YOVV YIVEL TPEYOVGO TPAKTIKN
omv oordynon tov mopepPacewv  (McDowell. 2002). H eeoppoynq piog
Babupovounuévng KAMpoKag oty EKTIUNGCTN TNG OTOAELNG VOATOG GTO 0VPA, KOTPAVOL
KOl TOV 10pAOTO EUTAEKEL TN SVGKOAID TOGOTIKOD TPOGOIOPICUOD TG CLTOEKTIUNONG,
Yo TOPAdEYHO. Vo avTioTotyel 1 fabpordynon tov onueiov g KAMPOKOG 6Tov OYKOo
TOV vePOL. AVTO emtedyONKe pe TV amodoyn OTL TO EDPOG TOV GKOP OV TOUPEYOVTOL
otV Baduovounuévn KMPOKe ovTiIoTo0VGE 6TO E0POG TV PLGLOAOYIKMV ATMAEIDV
vepPOoy amd T KOTPAvA, To 0VPa. 1 Tov WpmTa. H mocotucomoinon g anmdAelog vepol
HEC® TOL WOPOTO MTOV MO TEPIMTAOKT, O10TL N ATOAE 1OPAOTA GYETICETOL UE TIC
neporiroviikég cvuvinkeg, Kabmg Kol To EMMEdN QUOIKNG OPACTNPLOTNTOS. XTO
EPOTNUATOAOYI0 aVTO Ol TEPPAALOVTIKES cLVONKES £x0VV EREGH EVEOUOTOOEL 010TL
0l OmOVTNGCELS TOV €0EAOVIAOV Y10 TO EMMESN PUGIKNG OPOAGTNPLOTNTAS AVOPEPOVTOL
otv tehevtaia gfdopdada. To epotmuatordoyro IPAQ (Craig et al. 2003) mov
Ol mpilel T€66EpA SAPOPETIKE EMIMESD PUGIKNG OPACTNPLOTNTAS, £VIOVN, UETPLO,
nmo. doknon 1M kobotikn (o1, EVOOUUTOONKE GTO EPOTNUATOAOYIO EKTIUNONG
vouTIKOV 1o0luyiov 7OV TWOPOVCIALETOL €M EMTPEMOVTIOS TNV EPUNVEIDL NG
€QIOPMONG OVALOYO LE TO EMIMEDO PLGIKNG OPACTNPLOTNTOG.

Oo mpémel va onuelwbel 0TL yuoo v ektipnon ¢ ooppomiog HVOATOG, 1M
ATOAEL VEPOL OMO TNV EKMVON KOl O OYNUOTIOHOS €VOOYEVOUS VEPOL OO
petaPorikég diepyacieg oev cuumeptAnenkav A0y tng dvokoAiag vo extiunfovv
OVTEG Ol GLUVIOTACEC WHECH EVOG EPMOTNUATOAOYIOV. XUVVETMG TO GOOAUON TTOL

npokaieitanr oty e€lowon 1oolvyiov vepol av dev TEPIANPOOVV AVTEC 01 GUVICTAOGCES
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elvat ToAd piKpo.

To de0TEPO ONUOVTIKO OTOTEAEGHO TNG MUEAETNG AVOPEPETOL OTNV EMKLPOGCN
TOV EpOTNUATOAOYIOV eKTipnomg vduTKoD 160lvyiov. To epoTNUOTOLOYIO0 EAEYYOKE
HEG® TNG GUOYETIONG TOV ATOTEAECUATMV TOV EPOTNUATOAOYIOV Yo TO 160LVYI0 TOV
VOOTOG LE TO ATOTEAECUATO OO T TPIUEPO NUEPOADYIO KATOYPOPNG TPOPIU®OV Ko
VYPOV KOl TG CLGYETIONG TOV TIUAV TOV OVPOAOYIKMV SEIKTMOV EMTESOV VOUTMOONG.
H ovoyétion tov omotelecpdtov TOv €POTNUOTOAOYIOV EKTIUNGNG VOOTIKOV
oolvuyiov pE TA OMOTEAECUOTO TOV TPUUEP®Y NUEPOAOYIOV KOTAYPUPNG TPOPIL®V
KOl DYPOV KOl L€ TOV OYKO TV 0VPMV, TO YPOUL TOV 0VP®V KOl TNV OCUOTIKOTNTO
Tov ovpov &dele  pétpin ocvoyétion. Ov mopamdve Ogikteg TV 0VpmV
YPNOILOTOLOVVTOL Y1 TNV EKTIUNON TOV EMAESOV VOATMOONG 6 dTopa 1 6€ Opadeg
oV TANBVGLOV.

Av11| n ToALomAN TpocEyyion emAéxOnke yia vo Eemepaotel 1 SVCKOAIL GTNV
a&1oA0YMN o™ TG EVVIATOGNG, 010TL AV Kot TOAAOL OEiKTEG EVLOATMONG £xoVV TPOTOEL,
dev &xel yivel amodektdg £vag OeiKTNG avapopds yia TV aSloAdynomn NG KoTtdoTaong
evoodtmong (Armostrong, 2007). Avtd vmodnimver 0Tt €vag GLVOLAGUOS T®V
OEIKTMOV Umopel va elvarl KATAAANAOG Yo vou amelkovilel TNV KATAGTACT] EVUOATOGNC.
AMayéc oto copatikd Bapog pall pe v oouoTIKOTNTO 0VP®V, TO E101KO BApog, TNV
AYOYWOTNTO. KOl TO YPOUO TV 0Vpwv glvor oamd TOvg 7O  €VPEWC
ypnowonotovuevovg deikteg (Kavouras, 2002). TTaporo avtd, 1 OCUOTIKOTNTO TOV
oVpwv €xel mpotabel Tpdspata ¢ 0 TALoV KatdAANnAog deiktng (Shirreffs, 2003). Ze
pHeAETEG TOV AEI0A0YOVV HETABOAES OTNV EVLOAT®OT KT TN O1dPKELD TG ACKNONG N
OOUOTIKOTNTO TOV 00pwV £xel ¥pnotpomondel ¢ o KHPLOg deiKTNG TNG EVLIATWOGNC.
Ot Yeargin et al. (2010) xor Maughan et al. (2010) ypnoiponoincov avtd to ikt

Yoo TNV eKTipnomn g evuddtmong oe modocpaiptotég. Ot Macleod kou Sunderland
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http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maughan%20RJ%22%5BAuthor%5D

(2009) ypnowonoincay Tov SeiKTn TG OCUMTIKOTNTOG TOV 0VP®V Y10 TNV EKTIUNON
g evuddtwon oe abintég yoxel, evd o Utter et al. (2009) oe aBintég koAreyiov.
Yrdpyovv Alyeg peATEG TOL £XOVV EKTIUNOCEL TNV KATAOTOCT £VUOATMONG OUAO®V
OV TANOVGHOV YPNGYOTOIDOVTAG TOVG dgikTeg emmEd®V vOdTwone. H wopmtikdmra
TV 00paVv £xel xpnoonombel yio va a&toloynoet v evuddtwon ota maudid. O Bar
David et al. (2009) &&étracav tetpakociov eikoot gvvén ebehoviég moudid Tov
ONUOTIKOV GYoAEiOV.

2UVOAIKA, To TpoavaePBEVTO EVPNUATA TPOKVTTOVY OO TIS CLOYETIGES OVOUESO
0TO0  EPOTNUOTOAOYIO0  eKTiUMoNG  voatikoy 1ooluyiov, TPUUEPE  MUEPOAOYLN
KOTOYPOPNS TPOPILMOV KOl VYPOV KOl TNG CLGYETICN TOV TIUMV TOV OVPOAOYIKAOV
OEIKTOV emMMESMV VOATMONG, OTOL VLRESEEAV OTL TO EPOTNUOTOAIYIO EKTIUNONG
vdatikov 1eolvyiov Mtov o BEom Vo amEKOVIGEL TNV VOATIKY] 1COPPOTIN GTOLG
GUUUETEYOVTEC.

To tpito onuavtikd eVPNUO NG HEAETNG OVOQPEPETOL GTOV EAEYYO TNG
EMOVOANYILOTNTAS  TOV  €POTNUATOAOYIOL  eKTiumong  vdatikov  1oolvyiov.
Almotddnke OTL TO EPOTNUATOAOYIO NTAV EMOVOAYILO Y10 OAES TIG GLUVIGTMOGES TOV
€EETAGTNKAV KO EWOIKOTEPO Y10l TNV TPOGANYT VEPOV OO TO GTEPEN TPOPLLLO, OO TOL
Slapopa poPNUATO, ATd TO TOGIHO VEPD, TNV TPOSANYT VEPOD amd OAES TIC TNYEG, TNV
ATOAELD VEPOV OO OAEG TIG TNYES KO TO VOATIKO 160L0Y10.

‘Evoc meplopiopdc tov epotmpatoroyiov to WBQ eivon mwg pumopel vo
EKTIUNGCEL, OAAQ Ogv UETPA TNV 100ppomtic. Tov Voatoc. O meplopiopds avtdg
TPOKLITEL SLOTL T OPloL TNG VOATWONG, VIEPLOATMOONG KOl APLIATMONG OV €lvail
co@a¢ kabopiopéva (Armstrong, 2007) ko 10 1oolvyio vepov ond 10 WBQ odev
umopel vo. GUGYKETIOTEL HE TIC MO TAVEO KOTOOTACES EVVOATOONG (OOTE VO

emkoupomondel. Méypt va kabopiotodv ta ev AMdym Opra, o WBQ elvor apketd
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WoYLPO YL VO TOPEYEL HOVO TANPOQOPIES GYETIKA HE TNV TPOGANYN VEPOV amod
dapopeg TNYEG, TNV TOKIAMO OTIG EMAOYES Y10 TNV EVLOATOGCT KOl EKTIUNGELS Yol TNV
am®AELD Kot TO 160L0Y10 VOATOG.

SOUTEPACUATIKA, 1| HEAETN TOPEOMGE €VO. EYKLPO EPMTNUATOAOYIO YOl TNV
extipmon kot oyt v a&loAdynon ¢ 160pPOTIaG TOV vEPOD Ge eViiAko TANBLGLO,

HEG® TNG EKTIUNONG THG TPOGANYNG KOl TNG OTDOAELNS VEPOL.
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2.6 ITivokeg

[Tivakag 2.6.1. ZoUATOUETPIKE YOUPAKTNPIOTIKA TV €0EAOVIOV otV dladtkacio TG

emkvpmwong (N=40)2.

Avdpec IMuvaikeg
P50 (P25-P75) P50 (P25-P75) pP
Touatikd Bapoc, kg 83 (74, 94) 57 (52, 64) <0.001
"Yyog, cm 180 (176, 189) 164 (162,169)  <0.001
Fuvolkd vepd cmdpotog, Kg 48 (45, 54) 32 (31, 34) <0.001
Aimog % 18 (15, 22) 23 (19, 28) 0.004
AMZ, kg/m? 25 (23, 26) 21 (20, 23) <0.001

Ta amoteléopato eKOPALOVTAL Yo TIC KOVOVIKES HETAPANTEG GOV PECT] TIUNETLTTIKN
QTOKALCT] KO Y10 TIG 1] TOPOUETPIKEG EKPPAGTNKAY O TETOPTNUOPLL UE TN OAUECO
KOl TO EVOOTETOPTNHOPLAKO €0poc g 50 (25, 75) Tov delypartog.

YO Tipég P mpoékvyav and v dokpacia Mann-Whitney U-test, petd and €éleyyo tng

KOVOVIKOTNTOG KOTAVOUNG TOV LETAPANTOV.
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[Mivaxag 2.6.2. Katavour Tov TIL®V TOV 0VPOAOYIKAOV SEIKTOV evuddTmong (0ykog
00p®V, YPOUL 0OVP®V, OGUMOTIKOTNTO 00pmV, €101KO Papog, pH) tav ebelovidv oty

dwadikaoio g emkdpwong (n=40)2.

Zuvolko Aegtypa Avdpeg TIMovaikeg
P50 (P25-P75) P50 (P25-P75) P50 (P25-P75) PP
Oyxog ovpwv, mL/24h 1360 (870, 1920) 1060 (770, 1710) 1580 (990, 2120) 0.08
Xpoua ovpov 6(2,7) 7(6,7) 5(2,6) <0.001

QopoTIKOmTo 0PV, 0.532 (0.370,0.852)  0.825 (0.533,0.938)  0.441 (0.291, 0.650)  0.003

mOsm/Kg
Edk6 Bapog 1.018 (1.015,1.024)  1.020 (1.015, 1.025)  1.015(1.015,1.023)  0.49
pH 6 (5, 6.5) 6 (6.0, 6.5) 6 (5.0, 6.5) 0.75

T, amoteléopoto eK@EPAlOVTOL Yo TIG U1 TOPOUETPIKEG MG TETOAPTNUOPLO UE TN
OLIUECO KO TO EVOOTETAPTNIOPLAKO gVPOS ®¢ S0 (25, 75) tov detypatog.
bO1 Tipéc P mpodkvyav and v dokipacio Mann-Whitney U-test, petd omd éleyyo g

KOVOVIKOTNTOG KOTOVOUNG TOV LETAPANTOV.

64



[Mivaxag 2.6.3. Aroteléopota g dokipaciog exavainyotntag (n=175)2.

1" kataypaen tov 2" KaTaypopn TOL Mean Op1a
Pb

EPOTNUATOAOYIOL  EPpOTNUHATOAOYIOV difference Soupaviog
Zovohueh mposhnym vepov, 3466+1014 3464+1014 0.92 2.6 (-732, 737)
mL/day
Nepd and tpoeua, mL/day 584 (430, 757) 572 (426, 763) 0.91 6.6 (-319, 332)
Nepo amd vypd, mL/day 868+507 8594503 0.70 3.9 (-413, 461)
Nepod ané moowo vepd, mL/day 1920 (1440, 2425) 1920 (1440, 2420)  0.24  14.6 (-479, 508)
Zovohui amdAzLe vepov, 3410 (1960, 4980) 3400 (2140, 5460) 0.18  -73.2 (-2045, 1899)
mL/day
Ioolbyo Hdatog, mL/day 27 (-1556, 1200) -58 (-1730, 1169)  0.15 61.7 (-2449, 2573)

T, amoTEAECHOTO EKOPALOVTOL Y10 TIG KAVOVIKES UETAPANTEG GOV UECT) TIUETLTTIKY|

amdkion (GLVOMKY TPOGANYN VEPOD, VEPO OO VYPA) KOl Y10 TIG 1] TOPOUETPIKEG

EKPPACTNKAY MG TETAPTNUOPLO LLE TN SIAUECO KO TO EVOOTETAPTNLOPLOKO €0pog G 50

(25, 75) tov deiypatog (vepd amd TpOQIUa, VEPO 0md TOGIUO VEPO, GUVOAIKY OTMOAELN

vepoD, 160L0Y10 HOATOG)

®O1 Tipéc P mpoéxvyav and v doxpacia Student’s paired t-test yio tic kovovikég

petaPAntéc (cuvolkn mPOGANYN vepPOL, vepd amd VYPA) Kol amd TV dokipacio

Wilcoxon signed rank test ywo tig un mopouetpikég (vepd omd tpoQua, vepd omod

OG0 VEPO, GUVOAIKT adAELL VEPOD, 160LDY10 VSOTOG).
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2.7 Ewcoveg

Ewova 2.7.1. Adypoppa Bland and Altman yia thv cVykpion tov d10@opdv twv 600

UETPNOEWV GE GYEOT Ue TNV HEOT TN Yo TO 1605010 VdaToC.

Difference from Water Balance of both administrations
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-2000 ©

-4000- o

-6000-

T T T T T
-5000 -2500 0 2500 5000

Average from Water Balance of both administrations

Ewova 2.7.2. Adypoppa Bland and Altman yia thv cVykpion Tov S1a@opdv Twv 600

LETPNOEWMV GE GYECT LLOL TNV LEGT TIUN Y10 TO VEPO AmO TO TPOPILLAL.

Difference from Water from food of both administrations
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Ewéva 2.7.3. Awdypappa Bland and Altman yia v cOykpion tov dtapopdv Tmv d00

UETPNOEWMV GE GYECT 0L TNV LEGT TIUTN Y10 TO VEPO OO TO SLAPOPO, POPTLLALTOL.

2000
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1000 ©o o

Difference from Drinking water of both administrations
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0 1000 2000 3000 4000
Average from Drinking water of both administrations

Ewova 2.7.4. Adypoppo Bland and Altman yio v 60ykpion Tov S10@opdv Twv 600

LETPNOEWMV GE GYECT] LLOL TNV KLEST TIUT Y10 TO VEPO A0 TOGLO VEPO.
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Difference from Water intake of both administrations
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Average from Water intake of both administrations
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Ewova 2.7.5. Avdypoppa Bland and Altman yio v 60ykpion tov d10gopdv twv 600

UETPNOEWV GE GYECT LOL TNV HECT] TIUN Y10 TNV GUVOAIKT TPOGANYM vEPOD.

50007
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-2500-] o
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Difference from Water loss of both administrations

T T T T T
0 2000 4000 6000 8000 10000
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Ewova 2.7.6. Awypappa Bland and Altman yio v 60ykpion tov d10gopdv twv 600
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Kepaiaro 3. Meléty B. A&ioioynon tms oovolikng
POGINWNG, THS ATMWAELAS, TOV 160LVYIOV TOV VOATOS GTOV
YEVIKO TIANOVGUO Kal UEAETH EMIOPAGHS TOL QVAOD Kol THS

EMOYIKOTNTAS

3.1 Ewcaymyn - X160t

To vdatkd 16olvylo dev €xel extiunbel oto mapeABdv ce eminedo yeEVIKOD
TANBLoUOV KoL 1) EMOPOCT TNG EMOYIKOTNTAG OV €xel dlepevvnOel. Z1dyog pag frav
VO GUYKPIVOVUE TN GLVOAKT TPOGANYN VOATOC, TNV OTMOAELNL KOL TNV 1GOPPOTIC TOV
VO0TOG TO KOAOKOIPL KOl TO XEWMVA G€ €va OElyplol TOV YEVIKOU TANOLGHOD otV
EMGda. H emoywcodtto, 101MG OTIG HEGOYELNKEG YDPES OV £xovv (e0Td KoAloKaipt,
UTOpPEL VoL ETNPEAGEL TNV OTOAELN VEPOD Kol KOTE GLVETELN TO VOATIKO 160 vY10.

To gpomuatordyo extipmong voatikov solvyiov (WBQ) ftav to gpyaieio
ov ypnopomomdnke yu vo a&loAoyncel Ty ooppomios HOATOG, VO EKTIUNCEL TNV
TPOGANYT Kot TNV am®dAEl o€ £vo vEo delypa To Kaiokaipt (n = 480) kot to yeyaova
(n = 412), o0& GTPOUOATOTOMUEVO OELYHO YEVIKOO TANOBLGUOD EVAMK®V ATOU®V TOV
KOTOIKOVGOV GTNV TEPLOYN TNG ATTIKTG.

To voatwkd 16olhylo £€xer ovvdebel pe T SwTNPNon TG PUCIOAOYIKNG
ocopatikng (Cheuvront et al, 2003) vontikng Aertovpyiag (EFSA, 2011) kot g
YVOOoTIKNG anddoong (Suhr et al, 2010). Avtd epioTd TV TPOGOYN OTN CNUOGIN TOV
voatiKov woluyiov yw TV vyeio Kot Ogiyver OTL glvan €va avadvduevo Oépa oe
{nmpota dnmpodctag vyesiog.

Meléteg OYeTIKA pe TN HETPMNOT NG GOPPOTIAG VOOTOG GE HIKPEG OUAOES
atopv &yovv deaybel oto mapeABOV, OTIG TEPIGGOTEPEG TEPMTMOOELS, UE GTOYO TN

pétpnon g woppomiag HOaTog KoTd T ddpkew TG doknong. Oupwme, dedopéva
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OYETIKA pe TN PETPNOT NG looppomiag VOaTog o€ TANBVGHOVG dev gival dtabéotpa.
Yrdpyovov otoyyeion yio MV TPOGANYTN VOATOG MOV  GLYKEVTIPOONKOV  amd
OVTITPOCOTEVTIKA delypata tov yevikobv ninbvucpod (Hedrick et al., 2010) /| and
oLyKeKpLéEVES opddeg Tov TAnBuopov (Duffey et al., 2011).

Yrdpyovov Alyec minpogopieg mov cupPdiovv oTHV  KOTOVONGY TGV
EMATOCEMV TOV OEPUOV KAPIKOV GLVONK®OV GTNV 100PPOTi0. TOV VEPOL GTO YEVIKO
TAnBoucopd. Agv givol yvwoto edv katd ™ ddpketa (e6To0 Kapov, 1 TPOGSANYN VEPOL
amd 10 TOGIHO vEPH KOl amd GTEPER KOL VYPA TPOPIUO OVOTANPOVEL TIC OTMOAEIES
vepov. Extypudton 6tL ) mpdoinym Oa mpémet va eivar vynAdtepn to kolokaipt S0t
COUPOVO e TO TEPPaALOVTIKO oTpeg BepuoOTNTOC, 1 ATMOAELL VEPOD OO TOV 1OPADTA
avéavetar wote va amokplel oy Beppropvbon tov copatog. Emopévac, vhpyet
p caeng avdykn va. cuykpldel | 1ooppomion Tov vEPOH TO KOAOKAIPL KOl TO YEIUDOVA
ce opadeg tov mAnBuopov. Ta dedopévo mov GULAAEYONKAV TO YEW®OVA KOl TO
Kolokaipt and avBpodmovg mov Lovv otnv EAAGOw, o ydpo pe dwitepo Oeppod
KoAoKaipt, Tapovcslalovy EVIPEPOV Yo TIG EpUNVEiEg oYeTIKA e TO 160L0Y10 TOV
vepol KaT® amd Oeppég Kopikég cuvOnkeg.

To epotuatordylo ektipnong vootkov solvyiov WBQ emtpémer v
ektipnon tov 1ooluyiov vepol amd TV EKTIUNGN NS TPOCANYNG KOl TG OTOAELNG
vePoL HEGH amd KATAANAN oyedlacuéveg epwtoels. H mpdoinym vepod avaeépetat
o€ vepd amd oteped Kol vypd Tpoeua Kot and mooo vepd (Institute of Medicine,
2004, EFSA, 2010). 'Etot e€aptdtol omd TG S10Tpo@ikég ouvibeleg kat Tig cuvnBeieg
oL OYETILOVTOL PE TNV KATOVOAMOT T®V VYPOV Tov KAOe atdpov. H andieia vepon
avaQEPETAL KLUPIMG 6TO0 vEPO MOV amoPAAAETOl amd TOL KOTPOAVE, TO OVPO KOL TOV
Wwpoto. H andieto vepod omd Tov 10pdTa €lval HeyoAdTEPT GE EVa ATOUO LE QPUVGIKN

dpaoctnpromra Ko o€ {eaTd KAIHOTOL.
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Q¢ ek T00TOV 0 TPOTOS LMNG TOV ATOUOV, WaiTEPA Ol SUTPOPIKES GLVVNDELES,
01 cLVNOELEG KOTAVAAMONG TOV VYPDOV, TO EMIMED PLGIKNG OPUcTNPLOTNTAG, KoL Ol
KOPIKEG GLVONKEG UTOPOUV Vo e€MMpedoovy To VOATIKO 100{VYl0. ZVVET®S, TO
ePpMTNUATOAOY10 ekTipnong vdatikov wolvyiov WBQ givar éva gpevvntikd epyaieio
7ov umopet vo StevkoAvveL TV a&loddynon tev 6edopuévav Yia o 160L0Y1o VONTOg G
opadeg Tov TANOLGHOV.

Ot cvvolikol 6TdYoL TG HEAETNG NTAV 1) EKTIUNON TNG 1GOPPOTING VOOTOC TO
KaAoKaipt Kol TO XEWMVA 6€ €va delypa Tov eEAANVIKOV TAnBuopod kot 1 ektiun el
™G TPOCANYNG KOl TNG OTOAEWG VOATOG HE TNV ¥PNON TOL EPMOTNUATOAOYIOV

extipunong voatkov 1oolvyiov WBQ.

3.2 Mebodoroyia

To epomuatordylo ektipunong voatikov i1colvyiov WBQ 860nke mpog
GUUTANPMOOT TO KOAOKAIPL KOt TO YEWWDVA otnv Teptoyn g Adnvag. Ewdikdtepa, to
EPOTNUATOAOYI0 d0ONKE Katd ™ dbpkela Tov lovAiov Kot Tov AvyohoTov TO £€T0G
2010 og 480 dropa, eWdkdtepa o€ 229 avdpeg nhikiog 16-86 etdv (42+18£tn) kou 251
yovaikeg nikiog 16-85 gtdv (4120 £€tn) kot T0 yeldva. Kotd toug uiveg Aeképpplo
tov étovg 2010 ko Iavovdpro ko DePpovdpio tov €tovg 2011 oe 412 drtopa,
e1dkotepa o€ 207 avdpeg nhikiag 16-86 etdv (42+20 £tn) kan 205 yovaikes nAKiog
16-87 etdv (42£25 é).

To péyebog tov detypatog BempnOnke enapkés yio TV eMiTELEN CTATICTIKNG
woyvoc iong mpog 90% vy v apeimievpn 0EOAOYNON TOV HECOV OPOPDV
80+500mL tov woolvyiov Voéatog, pe POOUO OTOTIGTIKNAG OMUOVTIKOTNTAS Y10, TO
o@aipa tomov | 5%. To detypa tov TANBLGLOD NTOV CTPOUATOTONUEVO COLPOVA, LLE

ta. otoyyeion g EAMnvikng Xtotiotikng Apyns. H péon OBeppokpacio tov Iovio,
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Avyovoto, Aexéufpro, lavovdpro kot defpovdpro nrav 34.9°C, 35.4°C, 13.5°C,
14.2°C kar 14.6°C avtictoya, coppwva pe to ototyeio g E6vikng Metewporoyikng
Ynnpeoiag. OLot 01 GUUUETEYOVTEG EVIILEPOONKAY Y10 TOV GKOTO KOl TO TPWTOKOALO
NG LEAETNG KO LITEYPOY OV o OpUA GVYKOTAOEGNG.

To epomnuatoldylo extiunong voatikod woolvyiov WBQ mepredappave
EPMTNOELS OYETIKA pe: TO TPOPiL Tov €Bghovin, TNV TPOGANYN TGOV LYPAOV Kot
GTEPEDV TPOPIP®V, TNV TPOGANYT TOL TOGIHOV VEPOL N TIG oLV OELEG TPOCANYNG
TOV SQOPOV POPNUATOV KOl OQPEYNUATOV, T COUOTIKY OpacTnpldTTa, TnV
oLYVOTNTO ATOBOANG VYPOV A0 TO CAOUN KOl TIS TAGELS KOl OVTIANYELS GYETIKA LE
™V TPOGANYN VEPOD.

Ewdkdtepa, to mpopik tov €Behovty depevviOnke péca omd EPOTNOELS TOL
a@opovcayv 6to (POA0, TNV MAkia, T0 Vyoc, 10 Papog, Ta €N €KmOidELONG, TO
EMAYYEAULA, TNV OIKOYEVELNKT KATACTOGN, TOV aplOUd TEKVOV Kol TNV KOTAGTOOT TNG
vyelag dtvovtag Eueocn oty ANYN QOPUAK®V 1) GCUUTANPOUATOV, TOV 0COEVEIDY
oL Umopel Voo EMNPEAGOVY TNV EVLAATMOOT, OM®G VEPPIKY] VOGO, Aoiuwén tov
0LPOTOMTIKOV cvoTHuatog N dtPnn. H xatavdiwon otepedv Kot vyp®V TPOPI®V
KOTOypaenke amd  €vo.  TMMUTOGOTIKOTOMUEVO  EPMTNUOTOAOYIO  GUYVOTNTOG
KatavaAwong tpogipmv. Ilevivia okt® opadomompéva Tpdeuo  emALYONKav
oOUEOVO LE TNV TEPLEKTIKOTNTA Toug o vepd (USDA National Nutrient Database),
dev ovumepleMednoav e£otikd N TPOPULO TOV  KoTavai®vovtolr omdvia. Ot
oLV OELEG Y100 TO TOGIUO VEPO KO TOL SLAPOPO. POPTLLOTO, KOTAYPAPNKOV AETTOUEPDS
EMOIDKOVTOG TOCOTIKEG TANPOPOPIES GYETIKA LLE TO TOTHPLOL 1] UTOVKAALL 1) AT AVIaL
oL Katovolovoviav muepnoiong. H o@uoikr dpactnpotra ektiundnke pe 1o
gpotuoatordyo International Physical Activity Questionnaire (IPAQ) (Craig et al.,

2003).
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H dibpkela g @uoikng opactnplotntog eKTUNONKe Yo 1écoepa emineda
dpactnpoTag (£viovr), HETPLO, N0 AOKNON KOl TEPTATNUA) 1 YO TIG GLVONKES
kabotikng Cong. H epidpwon ektyunbnke ypnopomoldviag ovo  dekafadueg
KAMpoKeg EEYPLOTA Yoo TNV QLGIKNY dPAGTNPLOTNTO KOl TIG GVVONKES TNG KOOIGTIKNG
Cong. H odpnon kot mn aeddevon xotaypdonkav pe pio mevrofdOue kAipoko
GLYVOTNTOG.

SOUTEPLPOPES KOl TOCEL OYETIKA HE TNV KATAVAA®GCN TOV OlapOp®V
poonudtemv ektynOnkayv KoaBdg Kot 1 YVOON TOL GULUUETEXOVTOS OYETIKEL e
GUVIGTAOUEVT TPOCANYN VEPOD Y10l TOLG AVOPES KO TIC YUVOIKEG.

To vepd omd oteped Kol VYPE TPOPUUO, KOTAYPAPOVTOL OO TO TUL-
TOGOTIKOTONUEVO  EPOTNUOTOAOYI0  GLYVOTNTOS — KATOVOAMONSG  TPOPIL®YV,
voAoyiotnKe ypnoponowdvrag otoyyeio and o USDA (United States Department of
Agriculture). To vepd amd to mOGIO vePO Kat TO vePd OO POPNUATA VTOAOYIGTHKAY
EexwploTd.

To vepd amd ta otEPEd KOl TAL VYPA TPOPUO, TOL KOTAYPOUPNKOV OTO TO
NUUTOGOTIKOTOMNUEVO  EPMOTNUATOAOYI0  CLYVOTNTOG — KOTAVAA®MONG  TPOPIL®V,
vroAoyiotnke ypnoonowdvtag otoryeior and to USDA National Nutrient Database.
To vepd amd t0 TOCHO VEPO KO TO VEPD A T O1APOPO POPTLATO VITOAOYIGTIKOV
pe tov 1010 Tpdmo ¢ Eeymplotég LETAPANTEG.

H andAeio vepolh vmoroyicOnke onwg oty §2.2.2 kou pe Paon ta dedouéva
GYETIKA LE TNV OMMAED VEPOV GTOV 1W0PpMTO, TO OVPO KOl TO KOTPOVO OTWG avTd
avagépovtal otnVv Piproypapia (Jensen, 1976, Costill, 1977, Clarkson, 1993, Rehrer

& Burke, 1996, Fischbach, 2003, EFSA, 2010).
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3.3 Ztatiotikn Avaivon

Ta amoteléopato mapovoldloviol ®¢ HECNETLTIKY OomOKAoN Yoo TIG
petoPAnTég pe kavoviky katoavoun (OnAadn, 1o 1ooldylo vepol, TN GUVOAIKY
TPOGANYT VEPOL, TO VEPO MO TO TOGIUO VEPO KOt 0td OO TOL POPNILLATA, TO VEPO OO
TO TOGIHO VEPD) KO Y10 TIG UM TOPUUETPIKES EKPPACTNKOV MG TETOAPTNUOPO LE TN
OlaEeCO KoL TO EVOOTETAPTNHOPLOKO €Vpog wg 50 (25, 75) Tov detypartog (OnAadn, To
vepd amd poenuatae, To0 vepd amd ta TPOOUA, 1 amdAel vepov). H kavovikdtnto
e éyyOnke ypaoud, oniadn pe P-P plots xkou pe wotoypdppata. Ot Stapopéc HeTa&y
TV 000 EUA®MV Kol T®V VO EMOY®V OGOV 0QOPE TNV 1GOPPOTic. TOV VEPOL, TNV
GUVOAIKY] TPOGANYN TOL VEPOV, TO vepd omd TO TOGIMO VEPO Kot T Oldpopa
pOONUOTA, TO VEPO OO TO O1APOPA POPTLLATAL, TO VEPO AO TO TOGIUO VEPO, TO VEPD
and ta TPOPLLN Kot TELOG M andielo vepov a&lodoynnkav pe independent sample t-
test kot pe to Mann-Whittney U-test, petd amd €leyyo yio v KavovikdtTnTo g
Katovoung Tov PeTafANT®V. Ot dlopopés HETAED TV TEGGAPMOV TETOPTNUOPI®V TOV
ooluyiov vepob Katd ™ ddpkela Tov yemva agoroyndnkov pe one-way ANOVA
F-test. EmmAéov, ypappkd povtéAo ToAvOpOUNoTMG YPNOIULOTOMONKAY Yoo TV
a&lohdynoT KOWOVIKO-ONUOYPOUPIKOV TTapoyoviemv (OTmg, To @VA0, M nmAio, To
APOVIOL LOPPMOOTNG, 1 EMOYYEALOTIKY KOL 1) OIKOYEVELNKT KATAGTOGT) GE GYECN LUE TNV
ooppomict VOATOG UETAED TOVL KOAOKOIPOL Kot TOL Yewdvae. Tao amoteAéopota
napovclalovior  ®g b-coefficientstSE  pali pe 10 95% 1oV dwotuitov
eumotoovvng tove. To emimedo onuavtikdtmrag opiomke oto 5%. Oleg ot
OTOTIOTIKEG OVOAVCELS TPAYUOTOTOWONKAV HE TN ¥PNon Tov Tpoypaupatog PASW

Statistics 18 (SPSS Inc, Chicago, IL).
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3.4 Anoteléopata

H xatovopr ™¢ nAkiog Kot tov @OA0L TV eBelovidv mapovotdleTal oTov
[Tivaxa 3.6.1. To 160lhy10 VOATOG TOV TPOEPYETOAL OO TNV EKTIUNOT TNG TPOCANYNG
VEPOU KOl TNG OMAOAEWG VEPOV UEGH TOV EPOTNUATOAOYIOV EKTIUNONG VOOTIKOD
ooluyiov WBQ peta&d ovipdv Kol yOvolk®V TopoLCIALETOl AETTOUEPDS GTOV
[Tivaxa 3.6.2. To yeudva o pécog 6pog 1soluyiov vHoatog Ntav -63+1478mL/muépa,
N TPOGANYT GLVOAKOV vepol NTov 2892+987mML/Mmuépa kat 1 andAelo vepov 2637
(1810, 3922) mL/muépa. To korokaipt, o pécog Opoc toolvyiov VOATOG MTAV -
58£2150mL/mpépa, n wpdosinym vepov Nrav 3875+1373mL/Mmuépa kot n ammAElo
vepob Nrav 3635(2365, 5258) mL/muépa.

Ot dwpopéc otV TPOGANYN, OTOAEW KOl looppomic. VO0TOC AdY® TNg
emoywotntag mopovoidlovror otov Ilivaxa 3.6.3. EwWdwodtepa, dev mapotnpndnkav
OLLPOPES BTNV 160PPOTLA VOUTOG LETAED TOV KOAOKALPLOV Kot Tov Yewpmva (p = 0.96),
EVO M TPOGANYT KOl 1] OTAOAELD VEPOD NTOV CNUAVTIKE LYNAOTEPN TO KOAOKaAipL GE
ovykplomn pe to yemvo (p <0.0001 kot otig 6v0 neputtooelc) (Tivakog 3.6.3).

Katd ™ yewpepwn mepiodo, mepimov 10 24% g mPOSANYNG veEPOD
npoepyoTav and oteped TPOPLa, to 50% and 10 mOco vepd kot to 26% amd To
oapopa poeruata. Ocov agopd TV TPOSANYN vEPOL amd TA. SLOPOPO. POPTLLOLTOL
ewKkotepa, mepimov 10 13% mpoepydtav and yopovg epovtwv, 10 14% amod
avayuktikd, 13% and yaho/cokoratovyo ydia, 9% and todv/apeymuata, 25% omnd
kapé, 2% amd 1ootovikd/evepyelakd totd, 1% ond milkshakes/ypaviteg kot 23% amod
arkooroVya motd. Katd ™ Oepvn mepiodo, mepimov to 15% tng mpdSAnyng vepod
amo To TPoePOTAVY amd oTEPEN TPOPLUA, TO 61% amd T0 MO vepd Kat 0 24% and
ta O1dpopa poprpata. Ocov apopd otV TPOSANYN VEPOL OO TO. SLAPOPO. POPTLLOLTO,

ewwKkotepa, mepimov 10 13% mpogpydtav amd yopovg epovtwv, 10 11% amd
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AVOYVKTIKA, 22% ond ydho/cokoloTovyo yéia, 9% oand todv/apeynuota, 34% oand
Ka@é, 1% and wwotovikd/evepyetakd motd, 1% and milkshakes/ypaviteg ko 9% amd
aAKOOAOVYO TTOTA.

Ta dedopéva OV APOPOLY TNV 1ooppoTia. VOATOG KATO TN OldpPKEWL TOV
yelwmva Kataveunonkay o tetapmmuopta (Iivaxaog 3.6.4) ta omoia opiCovrov amd Tig
Tipég -959mL/muépa, 33mL/muépa ko 1035mL/mpépa. Otav ot Twég ToL YEUDVOL
YPNOCILOTONONKAV MG GNUEID OPIGUOD Y10 TNV KATNYOPLOTOINGT TWV OEGOUEVMV TOV
oLAAEYovTal 10 kodokaipt moapatnpnOnke ot 10 33%, 16%, 20% ko 31% twv
ebeloviav vhyoviav oe owTéC TIG TéooepPlg katnyopieg avrtiotoya. H mpdoinyn
VEPOD KOl 1 OTMOAEWD, COUPOVA PE OVTEG TIS TECOEPLS KOTNYOpieg mapovstaloviol
otov Ilivaxa 3.6.4.

Télog, to omoteAéopoTo NG  OVOALONG  YPOUUIKNG  TOAVOPOUNONG
TPOGOUPUOCUEVE. ®G TPOG TO GUAO, TNV MAKia, To YXPoOVIeL HOPE®ONG, TNV
EMOYYEAULATIKY KOl TNV OIKOYEVELONKN KOTAGTOON, GmOKAALYAY OTL 1) ETOYYEALATIKN
Katdotaon (dniadn, ot epyaldHevol evovtiov avépymv) MTOV GLVOEOEUEVT UE TNV
1ooppomia VTG Kot oTIg 000 emoyéc (bxse: -505+250, p = 0.04 yia To KoAoKaipt Kot
-463+200, p = 0.02 yo 10 Yewmva). Emmiéov, 10 dppev OAO GYETIOTNKE PE TNV
1eoppomio VOaTog To Kalokaipt (488+231, p = 0.04), evd n nlkia oyetioTnKe LE TNV

tooppomio. VdaTog To yelmva (16+5, p = 0,004) (ITivaxag 3.6.5).
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3.5 Zv{nmon

To gpomuotoldyo ektipmong voatikod 1colvyiov WBQ emétpeye
ovAloYY otoyeiov Yy 1o 16olvylo Tov VOOTOg Ge £€va delypa TOv EAANVIKOD
TANBVOUOV, TPOGPEPOVTAG £TGL Y10 TPMTN POPA CTOLYEID GYETIKA e TNV TPOGANYT
vepPOy amd TO TOGLUO VEPO, T SLAPOPO POPTLLOTO KOl TO GTEPER TPOPLUA KADDG Kot
Vv onoiew vepov. EmmAéov, n mAnpoeopio ovt] cLVOSEDETOL LE AETTOUEPELES
GYETIKA LE TNV TPOCANYT] KOL TNV OTOAELD VEPOD KATA TO KAAOKAIPL KOl TO XELLADVOL.

Oo 7wpénel vo onuelwbel 6Tl TO EPOTNUATOAOYIO EKTIUNONG LOATIKOD
tooluyiov WBQ emkvpdOnke katd tn didpkeia Tov kKaAokaiptod oty EALGda. Katd
™ OuWIpKE OUTAG TNG TEPLOdov, ot dvBpmmor Puwvovv axpaieg cuvONKeC
Oeppokpaciag, ol omoieg avOUEVETOL VO 0dNYNCOLY GE DYNAEG TYES TPOCANYNG Kot
ATOAELOG VEPOV, EMIONG £YOLV EVAV TEPIGGOTEPO JLOPOPOTONUEVO TPOTO (NG, Ko
bpo peydAn petafAntomra oTnv TPOGANYN Kol TNV OTOAEW VEPOV (M.}, KATA TN
odpkeln piog Ceomg HEPOAGC, OPIGUEVOL TTOPAUEVOVY € KAMUATILOHEVO dMUATIO Kot
opwopévol ektifevtor otov MA0, €VM, KATA TN OlIpPKEW MG KPOOG HEPOS, Ot
TEPLGGATEPOL LEVOLV GE EGMTEPIKOVG YDPovs). [ va cuAiéovpe dedopéva pe to
EPMTNUATOAOY10 eKTiUNOMG VIATIKOV 1olvyiov WBQ katd ) didpkeio Tov yeiumva,
vrofécape 6Tl av 10 epOTNUOTOAGYIO MTov G BE0M Vo EKTIUNGEL TNV 100ppOTin
VO0TOG TO KAAOKAIPL, COUP®VO UE TO TOPATOV® O ToV 1KavO Vo TNV EKTIUNCEL KOl
TO YEWUDVOL.

To o onuavtikd guPNUA NTOV 1 EKTIUNGT TOV LOATIKOV 160{VY1I0V AVAUESO,
oTIG emoYEG Kaiokaipt Kot yewmva. O Inmokpdtng (mep. 400 n.X.), otnv mpayuoteio
tov «Ilepl avépwv, vOdTeVY Kal TOT®VY, avapépel 6Tl «Omolog embBuuel va epevViGEL
ocwotd v latpikn emotun, mpénel va mpdéetl ta mapakdto: Tpénel mpdta va €xel

VTOYN TOL TIG EMOYES TOL £TOVE KO TTOL0L EMIOPAOT UTOPEL va PEPEL 1 KABEULL TOVG
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otov dvBpmmo, yiotl dpEPovy oNUAVTIKE HETAED TOVG OGOV 0POPE OTIG LETAPOAES
toug". Xty vobeon g diepedvnong tov VAOTIKOD 16olvyiov, N JAMICTOCN oVTH
elvar oyetikn 010t avopévetal ot TEPPOAAOVTIKEG GUVONKES Vo EMNPEAGOLY TNV
TPOCANYT KOl TNV ATOAELL VEPOL.

H mapovoa pedétn €de1&e 0T avhykeg o€ vepd TO KOAOKOIPL NTOV DYNAOTEPES
amd eketveg Tov yeyova Katd mepimov 1000mML e€outiog ™ avéEnuévng ondAEng
vepoy TO KaAokaipt pEcw Tov Wpmta. Mropel va emwbel pe faon v mopatipnon
TOV HEGOL OPOL NG TPOCANYNG KOl TNG OMMAENG VOOTOC TOC 1 OTMOAEL OVTH
gpyoOtav o€ 1oppomia pe TNV ovénuévn Tpdsinyn vepov. ‘Etot, av kot kotd péso 6po
N 160pPOTio. VOATOS TO KOAOKAIPL KOl TO YEYLMDVA NTOV TAPOUOLES, TOPATHPNONKAY
dwpopég otV mPOSANYM vepoly kol TNV omdAsw. Kotd v yeipwepv Ko
KOAOKOPIVY TEPI0O0 1 KATOVOUT TOV LOATIKOD 160{uYyiov MToV KAVOVIKY, OV Kol TO
€VPOG NG KOTAVOUNG oL AduPave ydpo Kotd Tn YEWEPIVN MEPI000 NTOV TLO
TEPLOPICUEVO OO EKEIVO TOL KOAOKALPLOV, TO KOAOKAIPL TEPIGGOTEPOL GLUUETEXOVTES
TOPOTNPOVVTIOV GTNV YOUNAN Kol DYNAT Kotryopio Tov voatikov i1coluyiov.

Mmopovpe va eikdcovpe 0t o€ Beppéc Koapikég cuvOnKeg ol avaykeg o vepo
pumopel va gtvar o 60eKoAo vo KaAveBovv 6tav ta dtopa acilovror otnyv diya yoti
otav n diya TopovstaleTor To dropo givar HoM apvdatwuévo (Kolasa et al., 2009).
Emiong, mpoxeévou ta dtopa vo avTLETOTIcOVY TNV dvsPopia ToL Beprod KalpoL
umopel  vo.  KOTOVOAMDVOLV  UHEYAAN TOCOTNTO VLYP®OV, UHE OMOTEAEGHUO VO
VIEPKAAVTTOVV  TIG OVAYKEG TOLG GE VEPO KOU Vo 00nNyoOVTOlL TPOG TNV
vrepevuddtmon. ‘Eva dAlo (immuo mov mpémer va emonuaviel eivor 0T 0TIg
KaOnuepvég ovvnbelec Tov KaAokoiplov M €kBeon otTic mEPPAALOVTIKEG GLUVONKEG
OlopEpPeL TOAD TTEPIOCOTEPO Omd ekelvn Tov yelumva. o Tapdderypo, optopévol amod

TOVG GLUUETEXOVTEG TNG EPELVOG TOPEUEVAY O KALATILOpEVE dwpatia TG (e0TéG
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MOPEG NG MUEPAS KOl KATOL0L GAAOL dev glyav KaBOAOVL KOONUEPIVES dPAGTNPLOTNTEG.
AQETEPOL TO YEWDVO KATO TNV TEPTOO0 TOL M HEAETN S1eENYON o1 TTEPIPaALOVTIKES
ocuvOnKeg Ntav Nreg. Avtd pnopet va e€nynoet 0tt Ta dedopéva Tov GLAAEYON KAV TO
KoAokaipt etvat Aydtepo opotoyevn and ekeiva Tov cLAAEXOMKOV KOTE TN YEWWEPIVI
nepiodo.

AOY® TG EAMAEYNG JUMIGTEVUEVOV onueiov avaeopds otn Pipioypaeia Ta
omoia Oa pag fonbovcav vo yopakINPicovpE Kol v SIaKPIVOVUE TIC KOTAGTAGELS TNG
APLIATO®ONG, LOATOONG 1 LTEPEVLOATOONG He TNV Pondeta PloynUiK®V SEKTOV 1 1E
™V TPOGANYN VEPOL Kol TNV ammAgl, ivar addvato va eEayxBodv cvumepacpota
GYETIKA LLE TNV KATAGTAOT £VLOAT®ONG ToL TANOvooD. Evvolodoyikd oynpoto yio
™V koA védtwon delyvouv 6Tl 1 0pH1 VIATOOT HKOAOVOEL Lo NUITOVOELON KOUTOAN
Kol OTL TO €0POG TOL VAOTIKOL 160LVYIOL YO TNV KATACTOCT TNG QPLOATMOONG, TNG
KOANG LOAT®ONG N TNG LIEPEVLOATOONG Uropel va givon peydro. H Shirreffs (2003)
npoteivel 6TL n opO1| VO&TON glvor po SVVOLIKY] KATAGTACT] LETAED TG TPOCANYNG
KO TNG OMOAELNG VEPOD KoL OTL UITOPEL VAL VTTAPYEL LI XPOVIKT) KaBLGTEPNON TPV OTTd
TNV OVTIKOTAGTOON TOL AmOAEGHEVTOC VEPOL 1 TNG UTMAELNG TOV VITEPPOALKOV VEPOD.
Avt| M mpocéyyion EpyETal 6€ CLUE®VIOL LE TNV Tapatnpnon OTL GTOVS LYIEIG
EVIIMKEG OV GUUUETEIYOV GTNV €pELVA TO €0POG TOv 16olvyiov TOov VAOTOG NTAV
GYETIKMG ELPV.

To 0ebTEPO OGNUOVTIKO ELPNUOL TNG EPEVVOAC AVOPEPETOL GTNV TPOGANYT VEPOL
TO YEWMVA KOl TO KaAoKaipt o€ éva delypa tov eAAnvikod TAnBucpov. Ot Tipég g
TPOGANYNG vEPOL KLHovOTOV ot 2892+987ML/muépa To YEUDVO Kol GOUPM®VOVV
ue ta dedopéva g Pproypagiog oyetikd pe v tpdoinyn vepov (EFSA, 2010). Ot
TIWEG TG TPOSANYNS VEPOV TO KOAOKAIPL NTOV LYNAOTEPES OMO TIC TEPICCOTEPES

BipAoypaeucéc avapopés, aArd avtd pmopel va amodobel otic vynAEg Beprokpacies
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ommv ABnva kotd ™ dudpkeld TV unvov g épevvag. Emiong amd tv épevva
TPOKVTTEL OTL 1 TPOSANYN VEPOD TO KAAOKAIPL OO GTEPEN TPOPLUA NTAV YOUUNAOTEPT|
KaODG Kot 1 TpdSANyM vepoL omd TOGILO vEPO KOl GALN POPTLLOTAL, KO 1OOTEPO TOV
KOQE, NTOV VYNAGTEPT OO OTL TO YEYLDVAL.

ZVYKEKPIUEVQ, 1) EKTIUNGT TG TPOSANYNG vEPOD amd TO TOGIUO VEPO KOt amd
OTEPEA KL VYPA TPOPILO, OVTOVOKAG TNV TOpaTHPNoT OTL | GLUPOAT] TOL VEPOD amd
OAEG TIG TPOPEG €lvol ONIOVTIKN Yo TNV KaOnuepivi Tpdoinym tov vepov (Institute
of Medicine, 2004, EFSA, 2010). Ta gupipata tng EpEuvag £pYOVIal 6 CLLPMOVIO e
TIG TAPOTNPNOELS AVTEG Kot OElYVOLV OTL TO VEPO Ao Ta GTEPER TPOPLUA GUVEPUAE
nepimov oto 20% NG SLVOMKNG TPOSANYMG vepov. To vepd amd ta Sidpopa
poeNUOTa, 6TO oTToia TEPAAUPAvovTaL TO YEAa, Ot YLUOL, O KAPES, TO OAKOOA, TO TGAL
Kol To ovoyuKkTikd (avBpakodya M un) ovvelsépepe mepinov 30%, evd to mOGIUO
vepd cuvelsépepe mepinmov 1o 50% tng nuepnolog TPOSANYNG vEPOD.

To 1pito onuaviikd upnuo TG £PELVOG AVAPEPETAL OTNV EKTIUNOM NG
OTOAELOG VOATOG TO KOAOKOIPL KOl TO YEWUDVO. ZTNV TEPITTMOT TOV KAAOKOPLOD M
anoielo Voatog NrTav mepimov 40% vynAoTEPT 0md OTL TO YEWMOVO. AVTd EpYETAL GE
GLUEOVIO LE TNV TAPATNPOVUEVT) VYNAOTEPT TPOGAN YT VEPOL TO KOAOKAiIPL, TEPITOL
40%, TPOKEWEVOL VO EMITEVYTEL 1 VOOTIKY 1GOPPOTIN. LTO EPOTNUATOAOYIO TOL
ypnoorombnke oty mapovoa HEAETN ot mepBarlovtikég cuvinkeg AauBdvovtol
eUUEC®G LTOYT KOTA TNV eKTipunom Tov olvyiov vepol, S1OTL Ol OMAVINGELS TWV
efelovidv Yoo TNV QUOIKY] OPAGTNPLOTNTO KOl GUVETMS YO TOV LITOAOYIGUO TOV
WpoOTo  avagépovtal oto  Oldotnuo  'tng  TteAevtaiag  efdopadag”  mpv TV
CLUTANP®OON TOL gpoTnUaToAoyiov. Ot ovvibelee QLOIKNG  dPACTNPLOTNTOG
Modnkav vrdéyn 0Tl 10 gptnraTtordylo IPAQ eivar evoopatopévo oTo

EPOTNUATOAOYI0 eKTipMomg voutikov toolvyiov WBQ, 1o epmomnuatordyo IPAQ

80



YPNOLOTOMONKE Y1 VO KOATAYPAYEL TEGGEPON OLPOPETIKA EMIMESN GMOUATIKNG
dpPaCTNPLOTNTOG KOL VO EPUNVEVGEL TNV EQIOP®ON G€ GLVONKES AGKNONG 1] UN.

Mmnopovpe va EIKAGOVE OTL EVOC HEYEAOG aptBIOC TapayOVT®V, EKTOG amd TIC
TEPPAALOVTIKEG GUVONKEG KOL TO EMIMESO COUATIKNG dpacTNPOTNTAG, UITOPEl Vo
EMNPEACEL TNV 1COPPOTICL TOV VOATOG, YEYOVOS TOV OVTOVOKAG T EUTOSI0. 6TV 0pO1|
EVLOATMOOT. AVTA EUUECH VTTOINAMVOVTOL OO TIS SLOPOPES TOV TTAPOTNPOVVIOL GE
oyxéon pe to eOAo, TV NAkia 7 v omacyoinon (Ilivakag 3.6.4), kot Oo mpémetl va
dtepeuvnbovv mepartépw. Ta mopdderypo, €xovv dwtvmmBel vmobécelg Ot 1
SBESIUOTNTO TV POPNUAT®V, OL WYOKTES VEPOL 1] Ol ALTOUOTOL TOANTEG, KAOMS Kot
N TOATIKY Yo StoAeippoTo Kotd Ty epyocio Kot 1 TpocPacn o TOVOAETEG, UITOPEl
va emnpedost TIc cLVNOELEG KATAVAA®ONG TOV d10POPOV POPNUATOV KOl TOL VEPOD
katd ™ owpkewn g nuépag (Kenefick & 10 Sawka, 2007). Avtd toviCovv v
avayKn yo v xapacn oTpoTnyIK®V, COUTEPIAAUPAVOIEVNG TG EKTAIOEVONC KOt TNG
avamTuéng TV VITOdoU®MY oL Bol 00N YNCOLY GTNV KAAT EVLOAT®OT). ZTNV TapoHoa
HEAETN, TO €PMOTINUATOAOYIO gkTipnomg voatikov tsolvyiov WBQ amodeydnke 01t
glvan éva TpaKTIKO epyaAEio Epevvag Yo TNV eKTiUnom Tov LOATIKOV 16olvyiov, O10TL
EMETPEYE TOV EAEYYO €VOG GYETIKA UEYAAOVL OElYIOTOG KO TN GLAAOYN AEMTOUEPDV
oToyEl®V GYETIKA pE TO LOATIKO 160L0Y10. AVTO €ival TO TAEOVEKTNUO TNG TOPOVGOG
peréng. Iopdia avtd, epunveieg oyeTiKd pe v and®AE Tov vepol Ba mpémel va
avipetonilovror pe wdwaitepn mpocsoyn, odtt 1o WBQ €xet emkvpwbel yoo v
16oppomio. VOUTOG KAl Yoo TNV TPOSANYN VEPOD, OAAGL OYL Yo TNV OTMAED VEPOV
(Malisova et al., 2012).

SOUTEPACUATIKG, 1 HEAETN TOpadidel OeOOUEVOL yloL TNV EKTIUNGN TOL
oolvyiov Tov VOUTOG GTOV EAANVIKO TANOVOUO Kol AETTOUEPEIEG TOV OVOPEPOVTOL

oTig mYEG mpoOSANYNG Tov vepov. TlapatnprOnkav dwupopéc ot dedopéva Tov
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MEONKaV TO XEWMVO Kol TO KOAOKAIPL, HE TOLG TEPIGGOTEPOVG GLUUETEYOVTEG TO
KOAOKQIPL VO OVIAKOVV OTNV YOUNAOTEPT Kol LYNAGTEPT KaTnyopio TOL LOATIKOL

eolvyiov.
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3.6 ITivakeg

[Tivaxag 3.6.1. H xoatavopur| ¢ nAkiag kot tov pOALOL TV €0EAOVTOV Yia TO

KOAOKOIPL KO TO XELLADVOL.

Tovaikeg, N (%)  Avdpeg, n (%) Zdvoro, n (%)

Koioxaipt
HAwcia, ()
<19 38 (8) 25 (6) 63 (13)
20-39 83 (17) 82 (17) 165 (35)
40-64 91(19) 83 (17) 174 (36)
>65 39 (8) 39 (8) 78 (16)
2Hvoro 251 (52) 229 (48) 480 (100)
Xewuwvog

Hhwca, ()

<19 37 (9) 37 (9) 74 (18)
20-39 58 (14) 63 (15) 121 (29)
40-64 73 (18) 70 (17) 143 (35)

>65 37 (9) 37 (9) 74 (18)

T6voho 205 (50) 207 (50) 412 (100)
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[Tivaxog 3.6.2. Aopopéct avapopikd e TNV 1GOPPOTICL TOL VEPOV, TNV TPOGANYT VEPOD Kol TNV ATMOAELD VEPOV HETAED OvVOP®OV Kot

YOVOIKAOV KATA T O1EPKELD TOL KOAOKOLPLOD KOl TOV XELLDOVOL.

Kalokaipt, (n=480) Xewuavag, (n=412)

(mL/day) Tuvohikd Astypo Tovaikeg Avdpeg Zuvohkd Astypo Tovaikeg Avdpeg P Pt Pct
IoolHyro vdaTog -58+2150 -243+2064 159+2214 -63+1478 -135+1374 11+1579 0.16 0.06 0.96
2UVOMKN TPOGANYM 3875+1373 3658+1377 4120+1330 2892+987 2774+878 2813(2383,3491) 0.92 0.04 <0.0001
vEPOU,

Nepd and mocio vepd 3142+1136 2891+1104 3429+1107 2154+745 2037+755 2269+718 0.26 0.44 <0.0001

Kot GAAL VYPAL
Nepo amd vypd 860 (556, 1240) 783 (518,1201) 934 (605, 1321) 716 (471,1036) 712 (465,946) 748 (474, 1115) 0.23 0.06 <0.0001
Nep6 and mocipo vepd 2225+997 20164901 2458+1049 1352+556 1277+£570 14264534 <0.01 0.23 <0.0001
Nepo amd tpoéeuuo 560 ( 453, 845) 629 (495, 887) 561 (426,742) 656 (459, 894) 681 (496, 909) 608 (408, 866) <0.01 0.08 0.17
Yvvolkn omdrewa vepov 3635(2365,5258) 3545(2313,5160) 3760(2370,5400) 2637(1810,3922) 2675(1880,3809) 2562(1776,4100) 0.39 0.76  <0.0001

T To anoteréopoto eKEPALOVTL Y10, TIG KAVOVIKEG HETAPANTEG oav péon TNETVIIKY amdkAion (160Lvylo HAATOC, GUVOAIKH TPOGANYT VEPOD, VEPO amd
OGO VEPD KOl VYPA, VEPO OO TOGIUO VEPO) KAl (O TETAPTNUOPLA [E T1) OLAUECO KOt TO EVOOTETAPTNHOPLOKO g0pog G S0 (25, 75) tov delypatog yia Tig un
TOPOUETPIKEG LETAPANTES (VEPO OO VYPA, VEPO OO TPOPLO ,GUVOALKT] ATIMAELD VEPOD).

H i Pa avaeépetar o€ ouyKkpioelg HETAED 0vOp@OVY Kol YOVOIK®GY TO KoAoKaipt, 1 TIun Ps avapépetal g ouykpioelg LETOED 0vVOPOV KOl YOVAIKMY TO
yewmva, n T Pe avagépetar oe cuykpicelg peta&d tov KaAoKaploh Kot ToV YELUMVOL Y10 T0 GLVOALKO aptBud Tov detypatog (dvopeg kat yovaikeg poli).
O tpéc Pat, Pt xon Pt mpoxdmrovv péowm tov independent t-test yia tig kavovikd katavepnuéveg petofAntéc kot péco tov Mann-Whitney U-test yio tig

UN TOPOUETPIKEG HETAPANTEC.
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[Tivaxoag 3.6.3. Koatavoun? tov vdatikod 1coluyiov, g TpOdSANyYM Kot TG OmMAELNG

VEPOU KOTA TN SLAPKELN TOV XEYLMVA Kol TOV KOAOKAPLOD, COLPOVO, LLE TO

TETAPTNHOPL TNG LGOPPOTLOS VOAUTOS KATA T1) SIAPKELN TOV YEUDVOL.

Tetaptnuopio. toopporiog voatog (ML/day)®

1o 20 30 4o Pe
TETOPTHUOPIO  TETOPTHUOPLO  TETOPTHUOPLO  TETOPTHUOPLO
(mL/day) (<-959) (-959t0 33) (3310 1035) (>1035)
Xeyucorvog, n (%) 103 (25) 103 (25) 103 (25) 103 (25)
ZOVOAKY TpOSANYN vEPOD, 2647+834 2564+770 2620+637 3523+858 <0.0001
Nep6 amd mooio vepd kar  2025+725 1967+657 1941+574 2608+734 <0.0001
GAAo vypa
Nep6 oamd vypd 655+300 678+377 698+320 1113+481 <0.0001
Nep6 and moowo vepd 13704648 1289+497 1242+454 14954579 0.01
Nepd and tpdepa 622+307 598+300 679+268 916+416 <0.0001
ZVVOMKY omdAELL VEPOD 4708+1185 2979+879 2141+672 1776+649 <0.0001
Kaloxaipt, n (%) 158(33) 77(16) 96(20) 149(31)
Zuvolikf Tpdonym vepoo, 3506+1194 3460+1030  3368+1151  4774+1498 <0.0001
Nepd and moéowyo vepd kar  2774+1064 2755+894 2726+1005  4040+1437 <0.0001
dAAa vypd
Nepo6 amd vypd  898+560 859+584 867+530 1280+1046  <0.0001
Nepo and méoyo vepd 19154839 1895+806 1860+866 2782+1290 <0.0001
Nep6 amd tpdeiuo 6924362 7044361 641+391 7114394 0.51
Zuvolikn amdAEw vepoD 6271+2027  3888+1058  2841+1120  2517+1118  <0.0001

2 OAeg 01 HETAPANTEG KOTAVELOVTOL KOVOVIKA EVTOS TOV TETAPTNHOPI®MY TOL 160lvYyiov
vePOL KATA TN OLEPKELN TOL YEUMVA, KOTA GUVETELD TO OTOTEAEGLOTO TTOPOVGLALOVTOL
ooV HECT TYUNETLTIKN ATOKALOT).

®Ta TeTOpTNUOPLOL TOV VOATIKOV 160LVYioV TPOGdI0pIcTNKAY GOUP®VA LE TO 160LVY10
VO0TOG KATA TN SLAPKELN TOV YELUDVAL.

¢ Ot tiuég P mpoxvmtovv puéom tov one-way analysis of variance kot tov F-test.
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[Tivakag 3.6.4. Movtéla YPOUKNG ToAvopounons vy tnv a&loAdynon Kowmviko-

OMUOYPAPIKOV TopayovImv mov oyetiovionr pe v 160ppomios VOOTOS UETAED TOV

KOAOKOLPLOD KOl TOV YEWMVA.

Kalokaipt Xewuavag
(n=480) (n=412)
btse 95% CI P btse 95% CI P

Avdpeg VS. yovaikeg 488+231 (35, 941) 0.04 176170  (-158,511) 0.30
HAwcla, (6tn) 3+8 (-13, 20) 0.68 1645 (5, 26) 0.004
"Etn ekmaidevong, (étn) 39437 (-34,112) 0.30 3424 (-44, 50) 0.89
Epyalouevor vs. avepyorr  -505+£250  (-997, -13) 0.04 -463+200  (-856,-70)  0.02
[Mavtpepévor vs.

erevBepor’® -3054+291  (-878, 268) 0.30 -150+£224  (-592,291) 0.50

¥y katnyopia "epyaldpevor” mepriapPavovror eAc0Bepol emaryyeApaTieg Kot ot

epyoalOpeVOoL GTOV OIWTIKO Kot dNUOGLo Topéa, otnv Katnyopia "dvepyol" katnyopio

nepapfPdvovtal dvepyot, cuvtaElovyol Kot GALOL (ONAOY|, VOIKOKVPES, GTPOTIDTES).

b Epyévnoeg, dtalevypnévotl Ko ynipot meptiapdvoviol oty kotnyopio «eAevBepoy.
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Kepdaiaro 4. Meiéty I Extiunoen tov icolvyiov tov

00atog o€ eyKvuovovees yovaikes tov EAlnvikov ninOvouod

4.1 Ewcaywyn - Ztoyot

H dwampnon tov eoluyiov ¥d010¢ cuvdéetar pe ™ PEATIOT COUATIKY Kot
nvevpatikn anddoon (EFSA, 2011). Zmv gykvopocdivn n aguddtwon pmopel va givor
emProfrig tOc0 Yo TV untépa 660 Ko Yy to €uPpvo (American Pregnancy
Association, 2013). Exniong, n apuddtmon katd tn SidpKelo TS EYKLUOGHVNG UIOPET
va cuvdéetanr pe v amoPoAn kot tov mpoéwpo toketrd (Gilbert & Brace, 1993,
Lajinian et al., 1997).

Ot yvuvaikeg xatd T OlpKeww TG E€YKLHOGUVING &fval €vdAmTeg otV
apuodtwon. Exyovv avénpévec avdykeg oe vepd. Avtd mapovotdletal pe v avénon
TOV GOUATIKOL BApovg, TNV LYNAOTEPN TPOSANYT EVEPYELAS, TV AOENGT TOV YKoV
TOV 0ipaTog Tov GVUPAivOLY KOTA TN SLIPKELL TNG EYKLUOGUVNG, TNV Onpovpyio Tov
QLUVIOKOD VYPOV KOl TV TMOAELD VEPOD amd EUETO OTAV PUDVOLY TO GUUTTMOUOTO TNG
gykopoovvng (Hofmeyr & Giilmezoglu, 2002, Modena & Fieni, 2004). EmumAéov, 1
TPOCANYT TOL VEPOD Yo TNV KAALYT TOV aVOyKOV LECH TNG SOTPOPNG Umopel va
elvar o SVOKOAN OTIG £YKVEG Ao OTL OTIG UN £YKVEG YUVAIKES, AGY® TNG OMOGTPOPNG
Yo oL TPOPA 1] / KO TNV OOQUYT TG TPOSANWNG LYPOV OTOV EUEAVICETOL ) TPOIVY
vavtio. Katd cuvéneio ot £€ykveg yovaikeg dev UTopovv e0KoAa va, eElGopPOTHGOVY
™V TPOGANYN UE TNV OMOAEWL VEPOV (DGTE VO TETLYOLV TNV KOAN EVLOATMOOT).
[Ipdospata n EFSA mpdteve 611 o1 £ykveg yovaikeg yperalovtar 300mL Hoéatog/muépa
TEPLOCOTEPO ATO TIG UN-EYKVEG Yuvaikeg. Opwmg 1 mocdtnTa ToL vepo dev Paciotnke

o€ O€dOUEVO TTOV GLAAEYTNKAY, OAAL GE EKTIUNGELS TOV APOPOVV TNV LYNAOTEPT
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EVEPYELNKT TPOSANYT, cOLE®VA UE TiG omoieg mepimov 300K cal ava nuépa Tapamdvm
elvar ot avaykeg mov mapovotdlovior katd tn dwdpkeln ¢ gykvpoovvng (EFSA,
2010).

Agv vmapyet oxeddv  kopio PPAOYPOQIK  OvVOQOPA  CYETIKA HE TNV
a&lohdynon tov vduTKod 16oluyiov Ge £YKVEG YUVOIKEG OTMOG TPOKLATEL OO Lo
npoceatn Piproypaeikn avalnmon oty Paorn dedouévov US National Library of
Medicine PubMed tv ypoviki otiypun 5/2013, ypnoyomoidvrag tig AEEEIC «OATIKO
100l0Y10», «aeLAGTOON Kol «Eykveg yuvaikeey. [Mapdia avtd, vrdpyel Kdamolo
BBAoypapikn avaeopd oyetikd pe v mpdcinym tov vepov (Ershow et al., 1991,
Santiago et al., 2013). Avtd amokaAOTTEL TNV EAMAEYT TOV EMGTNUOVIKOV YVOGEDV
GYETIKA LE TNV 1GOPPOTia VOATOG, TNV TPOGANYT KAl TNV ATMOAELD TOV VEPOD KATA TNV
Konon.

[Ipoécpata, to vEo Oed0OUEVA TPOEKLYOV YLOL TNV EKTIUNGT TOL VIOTIKOV
woolvyiov oto evpd kowd (Malisova et al, 2013) ypnowpomoiwvrog &va VvEo
EPELINTIKO epYOAeio, EpOTNUATOAOYLO gKTiUnomg voaTKoD 16olvyiov WBQ 10 omoio
EKTILA TNV TPOSANYN Kot To 160lVYy1o voatog (Malisova et al., 2012). H extiunon tov
16olvuyiov VOTOG dEV UTOPEL VO VTTOKATOGTNGEL TNV ASI0AOYN 0T TG 1GOPPOTIOG TOV
vePOL OO TIG HETPNGELS TNG TPOCANYNG KOl TNV ATOAELNS VEPOV. Q6TOGO, TAPEYEL
éva gepyareio EAEYXOV TOV AMOTLTTMOVEL TIG EMAOYEG TOV TPOTOL {ONG KOl EMTPETEL TNV
TOPOTIPNON TNG KATAVOUNS TOL VOOTIKOL 16olvyiov og dgtypata tov mAnbvcpov. H
TPOGEYYIoN  OVTYH, ONANOT 1N OVATTLEN Kol 1 €mMKOP®ON &vOG  KATAAANAOL
EPOTNUATOAOYIOD KO GTN GULVEYEW 1M YXPNON TOV, TPOKEWEVOL vo exTiundel n
TPOGANYT, N ATOAE KOL 1) 10OPPOTIO. VOATOC UTOPEL VO EQAPLOCTEL GE SLAPOPES
opdoeg Tov TANBVO 0D, CVUTEPIAAUPOVOUEVOV TOV EYKO®V.

Eivor molhb evolopépov va S1euplivovpEe TIG YVAGELS LOG Yol TNV TPOGANY,

88



TNV OTOAEW KOl TV ooppomio. Koatog oe Eykvec yuvaikeg. Ta dedopéva avtd Ho
UTOPEGOLY VO, XPNOHoTomBovy Yo vo otnpiEovy EMOGTNUOVIKA TEKUNPIOUEVEG
GLUPOVAES TPOG OPELOG TNG ONUOCLAG LYELNG.

O o106)0¢ oG ™S HEAETNS NTOV va eKTiunBel 1 TPOSANYN Ko 1) 1ooppomio
000T0G o€ £yKveG yuvaikes. o v enitevén avToL TOV GTOYOL, TO EPOTNUATOANY1O
WBQ tpomomofnke dote vo aviikatontpilel Ta YopaKTnpIoTIK TOL TPOTOL (MNG
mg eykvpoovvng (WBQ-P), oty ovvéyela emkvpdbnke kot amavindnke oamod

nepimov 300 £ykveg yovaikeg, 100 and kb Tpipumvo g eykvpocHvng.

4.2 MeBodoroyia

[o v ektipgnon tov vdotwkod 1oolvylov oe €yKOOVS YvvaikeS, TO
egpotuatordylo WBQ tpomomomdnke oe WBQ-P, dote va mepihopfdverl epotoeis
oL TEPLYPAPOLY Kot a&loloyodhv v mpdodo NG €YKLUOGUVNG Kol TNV KAWVIKY
KATAOTOON, TIG TPOTUNGELS, TNV EKTIUNGT TOL VOUTOC TOL YAVETOL Od TOV EUETO KO
TIG OLLPOPEG TTOV TTPOKAAOVVTOL GO TNV OAAAYY| TNG YEVOTG KOl TNV OMOGTPOPY GE
Kdmotleg TpoPég mov gpeavileTol kaTtd T SwdpkeEl TG eykvposvvng. To WBQ-P
eMKLPOONKE o€ £yKLEG YUVAIKES, OTMG TEPLYPAPETAL TAPAKAT®, LE Lo LeBodoroyia

TOPOLLOL. LLE TOV TPOTO TOV EPAPUOGTNKE KATA TNV entkpwon tov WBQ.

4.2.1 Avémtoén tov Epompoatoroyion WBQ-P

To epommuotordylo WBQ 10 oamotehodoe [l GEPA  EPOTNCEDV
nepllhapfavopévav: o) 1o TPoeik Tov eBelovtn P) TV KOTAVAA®GCT GTEPEDV KOl
VYPOV TPOPIH®V Y) TNV KATAVAA®GCT VEPOD, SPOPOV POPNUATOV §) TNV QLGIKN
OpaCTNPLOTNTA €) TNV ATMOAELL VYPDOV LEG® TOL WPOTA GT) TNV OTOAELD VYPOV HECH

TOV 0OVP®V KOl TOV KOTPAVOV Kot 1) TNV a&loAdynon cuvnbsidv kot tdoemv oty
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mpocinyn vypav. To WBQ-P epihapfdvel emiong mo e£e101kevpéves epmTIGELS Yol
KGOe TUNUA TOL EPOTNUATOAOYIOL TTOL TEPLYPAPEL 1 a&loAoyel TV TPOOdO Kol TNV
KOTAGTOOT TNG €YKLUOGUVIG, TNV KAWVIKN KOTAGTOGY, TOV EUETO KOl TIC YEVOTIKEG
TPOTIUNGELG KO OTOGTPOPEG TOV avOTUYXONKOV KaTd Tn S1dpKel TNG €YKVHOGHVNG.

Ewdwkotepa, 10 mpopik g €0elOVIplog KaToypaenKe HECH OO EPMTNCELS
OYETIKA pe TNV NAKia, To £€T1 EKTOIOELONG, TO EMAYYEALQ, TNV KATAGTAON TNG VYEioG,
TNV OIKOYEVELNKY KOTAGTAON Kot ToV apdpd tov mtoudidv oty owkoyévela. Emiong
KOTOYPAPNKE OV 1) EYKLHOGUVN TPOKANONke amd texvnt) yovipomoinon 1M &dv
EMPOKELTO Y10 P10 TOAALATAN KONOT, N TUYOV TAPaKOAOVON O™ amd O1UTOAGYO Ko M
QOPUAKEVTIKN Oy®YN, SLUmepLopuPavouévov Tov cuopminpoudtov dtatpoens. H
KOTOVAAMGON  OTEPEDMV  KOL  VYPOV  TPOP®OV  Kotaypaenke omd £va  mut-
TOGOTIKOTOINUEVO EPOTNUATOAOYIO cLYVOTNTOS KoTavdilmong tpoeipwy. [levivia
oKT® TPOPIUE TOV EMAEXONKOV avAAoyo pHE TNV TEPEKTIKOTNTA TOLG O VEPO
obppova pe ) Paon dedopuévov USDA National Nutrient Database (USDA, 2010),
eEOTIKA 1N TPOPUO TOV KOTOVOAGVOVTOL omdvio 0gv elyav ovumeptinedei. Ot
ouvnOeleg og OGO VEPD 1] SLAPOPO POPTLLOTO, KOTOYPAPNKOV AETTOUEPDOS KABDG
avalnrovcape mocotikég mAnpoeopies. H guowkn dpactnpiotta extiundnke pe to
gpomuatordyo International Physical Activity Questionnaire (IPAQ) (Craig et al.,
2003).

H duwgpkeln g @ouoikng dpaoctnpldtntog ekTiundnke yu 1€66epa emineda
dpactnprotnrag (vrovr, HETPLO, MO ACKNOT Kol TEPTATNUO) 1 Yo TIC GLVOTKEG
kabotikng (oMg. H epidpwon extunbnke ypnopomoidviog 0o dekafaduieg
KMpokeg Eexmplotd yuo To Ka0e eminedo QUGIKNG OpacTNPLOTNTOG Kol TIG GLVONKESG
¢ Kabiotikng (ong. H obpnon kot n apddsvon Kataypdonkay pe pio meviofadpuo

KMpoko ocuyvotntog. ZUUTEPLUPOPES KOl TACES OYETIKA WHE TNV KOTOVOAMON TOV
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VYPOV eKTMONKOY KaODS Kot 1 YVOON TOV £0EAOVIOV GYETIKA LE GUVIGTOUEVN
TPOCANYN vePOD Yo TiG £ykveg yuvaikes. To vepd amd oteped kol vYpPa TPOPLO,
KOTAYPAPOVTOL OO TNV MU-TOGOTIKO EPOTNUATOAGYIO CLYVOTNTOS KOTAVAAWDGNG
TpoPipmV, vroAoyiotnke ypnoomoidvtag ototyeio and to USDA National Nutrient
Database. To vepd amd 10 OGO vepd Katl TO VEPO amd POPNLOTO VITOAOYIGTNKOLY
Eexwp1oTaL.

To vepd amd to 6TEPER KO TAL VYPA TPOPILA, TOV KATOYPAPNKAY OO TO ML~
TOGOTIKOTONUEVO  EPOTNUATOAOYIO0  GLYVOTNTOG  KOTOVAAMONG  TPOPIL®Y Kot
vroloyiotnke ypnoonolwvrtag ototyeio amd o USDA National Nutrient Database.
To vepd amd 10 MOS0 vEPO KOl TO VEPO Ol T S1APOPA POPTLLATO, KOTAYPAPT KOV
AEmMTOUEPDG KOl VTOAOYIOTNKOV HE TOV 1010 TPOTO ™G Eeymprotég petoPintéc. H
an®Aelo vepol voroyioOnke Ommwg oty §2.2.2 kot pe Paom To ded0UEVA GYETIKA LE
TNV OTOAELD VEPOV GTOV 1W0PMOTO, TO 0VPO KOl TO KOTPAVO, OO QLTA OVOPEPOVTOL
omv PBiproypapio (Jensen, 1976, Costill, 1977, Clarkson, 1993, Rehrer & Burke,

1996, Fischbach, 2003, EFSA, 2010).

4.2.2 Emuvpwon tov Epomuotoroyion WBQ-P

E&nvta vyelc €ykveg yovaikeg nAkiog and 19 g 46 ypovov (3315 £n),
elkoot amd ke Tpiunvo ovppeteiyov oty peAétn. Ta kpitipla amokAEIcLOD HTOV Ol
HOADVGELS TOV OVPOTOMTIKOD, 1 VEPPIKN SvoAettovpyia Kot o dfrtng, OtOTL
emnpealovv Vv woppomio Voatog. Kapia and 11g yuvaikes mov cvppeteiyov oty
dwdkacio g emkvpmong Oev émacye Oomd avtég TIG OvoAettovpyiec. Oleg ot
€0eNOVTpLeg evnuep®ONKAY YO TOV GKOTO KOl TO OVTIKEIUEVO TNG UEAETNG Ko
VIEYpOYOY TNV QOpHo. cvuyKoTaBeonc. Oia to dedopéva Tov TPOEKLYAY OO TNV

peAéTn NTov eumotevTikd. To TpwtdkoAlo TG peAétng eykpibnke amd v Emtpomn
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HOumc kot Agovroroyiag tov [Mavemomuokod Nocsokopeiov AAeEavopa.

Ta dtopo éAafov odnyiec vo amo@ehyovv Ta TPOPULL TOL YpouaTilovy To
oOpa (6mwg KepAola) Kot Vo ava@épovy TpoPfAuata vysiog Katd tn SdpKelo TG
GUUUETOYNG OTNV HEAETT).

Oleg o1 e€NVTa GUUUETEXOVTEG COUTANPOCAY TO EPOTNHATOAOYI0 WBQ-P kot
TpNoaV Eva TPMUEPO MUEPOAOYLIO KATAYPOPNG TOL KATEYPOWE TO GTEPER KOl VYPA
TPOPLO, TO VEPO Kol TO O1APOopa VYPE, TNV PLGIKN JPACTNPLOTNTO KOl TV £VTOOT
TOV 10PATA, TNV GLYVOTNTO TNG 0VPNONG, TNG APASELONG KOt TH CLYVOTNTO KOl TNV
mocdTTO TOL €UETOV. Emiong capdvia amd ovtéc cvuvéAdeEav emiong €va mpwoivo
delypa obpwv mov ypnolwomomdnke yio T UETPNON TOV OEIKTOV EVLIATMONC.
ZnmOnKe avoALTIKN TTEPLYPAPT] TOV TPOPIHL®V (Y. TOCOTNTA, EUTOPIKT OVOUAGia,
ocuvtayn o€ mepintmon ovvletov TpoPipov, dpa katavaiwong). To nmuepordylo
KOTOYPOPNS TPUOV NUEPDV CLUTANP®ONKE KOTAE TN SEPKELL CLVEYOUEVOV NUEPDV EK
TV 0Toi®mV dVO NUEPES MTOV KaOnUEPIVES.

Ot copdvta eBeldviplec cuvEALeEaY emiong Eva TPmIVO delypa oVP®V Yo T
HETPNOT TOV SEKTMOV EVLOATMONG TOL YPOUATOS, TOV pH, TOL £101KOL PApPovg Kot TG
OOUOTIKOTNTOS TOV 00p®V. AVOALTIKOTEPA, TO YPAOUO TOV OVPMOV TPOCIOPIGTNKE
péom evog ypouatoroyiov (pe evpog, 1-8) (Armstrong et al., 1994), to pH twv ovpwv
Kol T0 €010 PApog péow tovidv gufantiong g Siemens, 11 OCGUOTIKOTNTA TMOV
o0pwV PEcH NMmA®MV peTpiioemv tov onueiov mhewe g katdbiyng (Cryoscopic

Osmometer, Osmomat 030 , Gonotec).

4.2.3 Extiunon g tpdsAnync, OTOAELNG Kot 100ppoTiag HOUTOG GE EYKDOVG
To epomuatordylo WBQ-P ocopuminpobnke amd oetypo 298 eykdov

yovouk®v nikiog 19 - 46 ypovov (3316 etov). O ebehdvipieg eiyov mpooeyylotel
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pécm avokowvmcemv 6to Nocokopeio «AleEdvopa», oto Tunua Matevtikng Kot
IMvaikoroyiag tov Ilavemotnpiov ABnvav. Ta kpuriplo omokAeicpuod nHTOv Ot
AOUMEEIS TOL OVPOTONTIKOV GLGTHLATOG, Ol VEPPIKEG VOGOl Kot o dtaPnng. 'Evteka
yovaikeg avépepav dapnt kot eEapédnkav and v perém. Ewdwdtepa, 1o WBQ-P
copumAnpobnke amd 95 éykveg yuvaikeg and mpmto Tpipunvo, 100 €ykveg amd TO
dgvtepo  Tpiumvo kot 97 amd to Tpito TPiunvo NG KUMONG, OAEC Ol EYKVLEC
Katotkovoav otny meptoyn g AdMvag. To WBQ-P copminpodnke to xeipuava, Kotd
v mepiodo amd 10/2011 €wg 2/2012. Oleg 01 GLUUETEYOVGES EVILEPDONKOAV Y10, TO
GKOTO KO TO TPOTOKOALO TNG LEAETNG KO VIEYPAYAY EVIVTTO GLYKATAOEGNC.
Agdopéva oeTIKA P TNV TPOSANYN Kot TNV 160ppomio. HOUTOg GLAAEXOM KAV
Yo ToV YeVikd mANOLoUO, YPNOUYOTOUOVTING TO €PMTNUOTOAOY0. Avt 1 Pdon
O0UEVOV EMAVEEETAGTIKE KO TO DTOSEIYUA T®OV UN €YKVOV YOVOIKOV, NAkiog 19-
46, TG YPOVIKNG TEPLOOOV TOV YEUMVO eTAEYONKE. O1 AmOVINGELS TOVS avaAVONKaY
Eava Omwg oty §2.2.2 Ko xpnoipomodnkay yio Ty cLYKPLoT TG TPOCANYNG Kot

™G 160PPOTLOG VOATOS HETAED TOV EYKDM®V KOl LN EYKVOV YUVOIKOV.
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4.3 Zratiotikn Avaivon

H eykvpdémra tov avabeopnuévov WBQ-P yia tic éykveg yvvaikeg
exTiunOnke pe cvvreleot ovpeoviag tau Kendall. H kavovikdtnta eAéyyOnke pe to
test Kolmogorov-Smirnov. Ta amoteAéopata mopovcstdloviol ®¢ HECTETLTIKY
amOKAoN Yo TIC HETOPANTEG e KavoViKn Katavoun (dniadr, v nlkia, to deiktn
uélog ocopoatog, to ypopo, to pH, to €016 PAPog Kol TNV OCUOTNKOTNTO TOV
00pOV) KO Y10l TIG U] TOPAUETPIKES EKPPACTNKOV MG TETAPTNUOPLO LLE TN SIAUECO Ko
10 gvdoteTaptnuoplakd vpog g 50 (25, 75) tov detypotog (dnAaon, T GLVOAKN
TPOSANYT vEPOD, TO vEPO 0md TO TOGIUO VEPD, IO TO POPNUATA, OO TO TPOPULA,
TNV ATOAELL VEPOV Kot TO VOATIKO 160L0Y10). MeTd amd EAeyy0 Yo THV KOvVOVIKOTNT
NG KOTOVOUNG W1 TOPOUETPIKA TECT YPNOILOTOMONKAY Yo TNV EKTIUNON TOV
SPOPMY GTNV 1GOPPOTID, TOV VEPOD, TNV TPOGANYN VTG (cupTEp apfavopévov
Tov: vepd amd o TPOPULN, VEPO amd TO TOGIHO vePO, Kot vepd amd To OLdpopa
POPNLLOTA) KOl 1) OTOAELD VOATOG UETAED TOV TPIUNVOV TNG EYKLUOGUVNG Kot LETAED
EYKVOV Kol U1 €YKVOV. ZUYKEKPIUEVO, Ol SLPOPES GTNV LGOPPOTIR TOL VEPOV, TNV
TPOCANYT KOl TNV OTOAEW LETOED TMOV TPIURVOV TNG EYKVUOGUVNG a&toAoynOnkay
yxpnoworowwvtag to Kruskal-Wallis H Test. Ot dwagpopés petaé&d tomv eykdov Kot un
EYKVOV YUVOIKOV OGOV apopl TNV 100ppoTic. Tov vePOV, TNV TPOGANYTN VEPOL
(cvpmeprapfoavopévov tov: vepd amd To TPOEILN, VEPO amd TO TOGUYO VEPO, Kot
vepd amd T SAPOPO POPNUATO) Kol 1) amdAelo HOUTOg exTiunOnKov pe to Mann-
Whittney U-test. Ot dtopopég HeTaED TV TETAPTNUOPIOY TNG 1GOPPOTING TOV VOUTOG
oTO TPIEUMVE OGOV APOPd STV TPOGANYN Kol TNV am®AEln KOoTog aSloAoynOnKay e
10 Kruskal-Wallis H Test. To eminedo onpavtikotntag opiotnke 610 5%. Oleg ot
OTOTIOTIKEG OVOAVCELS TPAYUOTOTOWONKAV HE TN ¥PNon Tov Tpoypaupatog PASW

Statistics 18 (SPSS Inc, Chicago, IL).
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4.4 Amoteléopata

4.1.1 Avémroén tov Epomuoatoroyiov WBQ-P

To gpompatordyto WBQ-P dokipdotnke mAotikd og 3 éykveg yovaikeg mov
oYoAlacav OeTiKd 1Tn COQNVEWL Kol THV TANPOTNTA TOV. XTN GUVEYELN, TO
gpotnuatordylo WBQ-P yopnynbnke yowpig mpoPAiuata otov winbucpd Tov
delypatog tov eykvv yovaik®dv. Ot cvppetéyovieg Pprkav to WBQ-P cagég,
EMOUEVMG, Oev VINPYE Kopia avdykn Yo Bondsia amd Tov peuvnTH KATA TN SIUPKELL

NG CLUTANPMOCTG TOV.

4.1.2 Emwvpwon tov Epomuotoroyion WBQ-P

Ot yovaikeg mov cvppeteiyav oty emkvpworn tov WBQ-P elyav katd péco
O6po nikia 33+5 & xor AME 25+3kg/m2. O pécog 6pog T™E OOUOTIKOTNTAS TMV
ovpwv frav 0,522+0.223mOsm/Kg, o pécog 6pog tov ypoduatog rav 3.8+1.6, o
péoog 6pog tov pH nrav 6.1£0.6 ko tov €1dkoH Papovg Nrav 1019+£6. ‘Orot ot
deikteg NTav evtog Tov pucstoroyikav opiwv (Fischbach, 2003). To voéatikd wwoldyo,
extynnke and T1g amaviioelg tov WBQ-P, kot cuoyetiotnkay pe toug deikteg Tov
ovpwv wote va a&lohoyndei n eykvpotnta tov epyolreiov (IMivaxag 4.6.1).

Ewdwotepa, mapampndnke pétplo cuoy£Tion avAapeso otny 160ppomio. Tov
vePOD Kot TOVS PLOSEIKTMOV Yol TNV OGUOTIKOTNTO KOl Y10 TO YPOUL TOV 0VpwV. Agv
mapatnpOnke cvoyétion ywu 1o €006 Pdapog twv ovpwv ko to pH. Métpua
ovoyétion moapatnpnOnke emiong petald ™G TPOGANYNG VEPOL TOV KOTOYPAPNKE
péow tov WBQ-P kot o) g oopumtikdtntog Teov ovpov Kot B) g TpOSANYT VEPO
KOTOYPAPOVTOL OTO TPUUEPO MUEPOADYIO TPOQIH®V KOl poenuatwv. Yynan
ovoyétion mopatnpNOnke petald e amOAELNG VOOTOC TOV Kataypapnke oto WBQ-

P kot to tpurpepo muepoAdYO KATAYPAPNS GOKNOMNG KOl OTOAENG VYPDOV Omd TO
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OO0, GLYKEKPIUEVO, OTOAEIEG HEGH TV 0VPOV, TV KOTPAV®V, TOV EUETOV KOL TNG

ePidpmong katd tov éviovo N pétplo Pabuod g aoknong (Iivakog 4.6.1).

4.1.3 Extiunon g tpdsAnynG, OTOAENG Kot 160pPOTiaG VOATOG GE EYKVOVG

210 detypo Tov 298 gykdmv gbehoviov o péocog 6pog AME Ntav 23.6+3.8
kg/m?, To e0poc TG nMkiog ftov 19-46 (ue péco 6po 336 £11) Kot 0 PEGOG HPOC TG
exmaidevong Nrav 15.842.7 ém. To 69% t0v Odetypatog Ppiokdtav otV TPOTN
€YKVILOGUVT TOVG, T0 21% otnv debtepn, 10 6.5% otV tpitn, 10 2.5% otV TéTOpTN
eumpog tovg kat to 1.1% oy méuntn eyxvpocvvn. MoAg 1o 2% elxe molhomin
Konon kot 2% eiye texvnt yovipomoinon. To 6% tov delypoatoc Adppave TaxkTiké
GUUPOVAEG amd évav O1UTOAOYO, AL OAEC €lyov TOKTIKEG UNVIOiEg EMOKEYELS GTO
HLOLELTIPOL TOVG.

To vdatkd wwolvyo mapovsialetar otovg Ilivakeg 4.6.2a ko 4.6.20 ko
vrohoyiletar and 1 Spopd petald G TPOCANYNG Kol TNG OTMAELNG VEPOL Yl
KkéOe ocvppetéyovoa. Agv vInpyav SaPopés oto VOTIKO 1oolvylo (p=0.58), v
mpocinymn vepol (p=0.51) kor v andrela vepol (p=0.36) peTa&d TOV YOVOIK®V GTO
TPMOTO, deHTEPO KO Tpito Tpiunvo ¢ eyxvpoocvvng tovg (Ilivakag 4.6.2a). Eniong
dgv VINPYOV JAPOPES 6TO VOATIKO 160LvY10 (p=0.67), TV TPpOcAnyn vepoL (p=0.56)
Kot v andAsw vepov (p=0.07) peTaED TV €YKVOV KOl U1 EYKVOV YOVOIK®OV
(ITivaxog 4.6.2B).

H xotavdioon tov dweépov poonudtov moapatnpndnke ovoivtikd. To
Zyua 1 armeucovilel pia mepiAnym TV AmOTEAECUAT®OV GYETIKA UE TIG EMAOYEG TOV
SEOpOV  POENUATOV Yoo OAeC TIC €YKLEC TOL GULUUETEYOV OTN  HEAETN.
MapatnpnOnkov dapopéc omv mpdoinyn ovayvktikedv (p<0.01) petadd Tov

YOVOIK®V GTO TPATO, 0EVTEPO KOt TPITO TPIUNVO TNG EYKLLOGVLVNG. ZVYKEKPIUEVQ, Ol
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SPopES avTEG amododnKay oty TPOSANYN amd OVOWYUKTIKG KOl TO ToAL KOl To
dwpopa apeynuata Potdvev avdupeso oto tpia tpipnve (p<<0.001 xor p=0.04,
avTioTOl(®), LE TIC YOVOIKES GTO TPITO TPIUNVO VO KATAVAADVOLV AYOTEPO OO OTL Ot
yYovaikeg Kotd 1o Tpdto 1 to devtepo tpipumvo (IMivaxog 4.6.30). Axodpa dopopés
oV TPOSANYN UeTAED TOV EYKVOV KOl U1 EYKVOV YOVOIKOV TApoTnpnonKay povo
otV KatavdAwon aikoolovywv motdv (p<<0.001) (ITivaxog 4.6.3p).

Mo v Aemtopepéotepn €£€taom TOL OEIYHOTOC TV YUVOIK®V OTO TPid
Tpiunva g Kdnong, nebodebtnke N Katavoun tovg oe teTopTnuopa. Ta dpla Tov
YAPNOLOTOON KAV Y10 TNV KaTovou BacioTnKoy oTo dEGOUEVH TNG UETAPANTNG TOV
oolvyiov tov VOATOC amd TO Oeiypo TV U €YKVOV YOVOIKOV TNG £PELVAG TOV
YEVIKOL TANBvouov, tor dedopéva ANeOnkay amd yvvaikes g dtog nAkiog pe To
detypa tov eykdov (Iivakag 4.6.4) kot ta Opla yio Tor TETOPTNUOPLO. TOV SETYHOTOC
ntov oto -1327mL/Mmuépa, 26mL/muépa kar 710mLMmuépa. Ta dedouéva yio T0
160L0Yy10 TV VOATOG TOL GLAAEYINKOV amd TIg £YKVEG Yuvaikeg amd OAa Ta Tpiunva
KaTavepnOnkoav avaroyo.

[MopatnpnOnke OTL mEPIOCOTEPES £YKVEC YLUVOUKEG OVAKOV OTIG LYNAEG
Katnyopieg, ovykekpipéva to 15%, 29%, 22% xor 34% tov eBghoviodv vrdyovtal o€
aVTEG TIC TECOEPLS KATNYOpies, aviiotolya. e OAo Ta TPiUNVO, LINPYAY OLPOPES
TNV TPOCANYN VOUTOG TOV TPOEPYOVTAY KUPIWG G SLOPOPES Omd TNV TPOGANYT TOV
OLAPOP®V POPNUAT®V KOl TOV TOGILOV VEPOV. AEV DIPYOV OLOPOPES GTNV TPOGANY
vepol amd ta oteped TPOPIUA. TELOG O10pOPES GTNV ATMAELD VEPOL TTapaTnpn oKy
o€ OAa o Tpipnvo.

TéNoG, TO TOCOGTO TOV GLUUETEYOLVGAOV TTOL £OMCE 10 COGCTI ATAVTNOT CTNV
epaton: «llowa eivon 1 cuvicTOUEVN TPOGANYT VEPOL VA MUEPD YO L0 YOVOIKODY

ntav 24.2%. To m0606Td TV GUUUETEYOVGMV OV £dMGE U0 GOGTN OTAVINGT GTNV
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gpoton: «llowa givar 1 cuvicTOpevn TPOSANYT VEPOD avd MUEPA Yol Lo £YKVO

yovaiko» nTav 8.7%.

4.5 Yvlnmon

H pelétn avtm mapédmoe éva epOTUATOAOYI0 Yoo TNV o&loAdynon g
ooppomiag Tov vepoy oe Vylelg éykveg yuvaikes. To WBQ-P enucvpmbnke pe v
BonBea evoc tpmuepov MUEPOAOYIOV Kol T®V SEIKTAOV €VLOATOONG oTa ovpa. To
WBQ-P enétpeye 1t cvAhoyn TV ctoryeimv yia 10 160L0Y10 Tov vepol o€ €va delypa
nepinov 300 €ykveg yovaikeg, 100 and kdbe tpiunvo, mapéyoviag £Tot Yo TPAOTN
Qopa mANpoPopieg GYETIKA pe TNV TPOGANYN VEPOL amd TOCLUO vePDH, Odpopa
POPNLLOTO KOt GTEPER TPOPILLO, ATADOAELD VEPOD KOt TO VOATIKO 160LVY!10.

Ta mo onuavtikd gvpnuato agopodv v alohdynon g TpOSANYNG vEPOD
Katd TN dudpkeln TS eykvposvuvng. H cuvolikn tpdsinym vepol and OAeg Tig mnyég
petah tov eykdov yovakdv ota tpia tpipunve oev dépepe. H olykpion g
TPOCANYNG VEPOL Ge £YKVEG Kot U £YKveg yuvaikes tng dwog nAwiog, €deiée Ot
eniong dev vanpye Opopd. H éAdewyn tov oplov evuddtwong dev emtpénel tov
YOPOAKTNPIGUSO TOV OELYHOTOS OGOV APOPA TO TOGOGTO TNG APLOATMOONG.

Q¢ ek TOLTOV, ONUIOVPYNCOALE TA OPlaL EVOOATMONG Ad TO Jelypa TV pUn
EYKVOV YOVOIK®V amto TiG €0eAdVTpleg Tov yevikov mAnBuopov. [Hapatmpioape ott,
TAPOLO TTOL 1) TPOSANYT| VEPOD GE £YKVEG YUVAIKESG OV NTOY VYNAOTEPN amd OTL OTIG
Un €YKLEC YOVOIKES, TEPIGGATEPESG £YKVEG YUVOUKEG ETEQTAV GTO VYNAN TETAPTNHOPLA
TOV U1 EYKO®V YOVOUIKDV.

Ta dedopéva dev anewcoviCovv ™ ocvotaon g EFSA oyetikd pe vynidtepn

npocinyn vepov, 300mL/Mmuépa, katd TN OdpKew TG E€YKLHOOLVNG, OAAG 1
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TAPOTNPNON OTL TEPICCOTEPES £YKVEG YUVOIKES TEPTOVY GTO VYNAG TETAPTLOPLO TOV
Un €YKO®V YOVOIKOV €ivol 6€ GUUPOVIN HE TNV TPOcdokio. OTL Ol EYKLEC YUVOIKEG
€xovv vymAdTtepn TPOGANYT vEPOD amd TIG Un-£ykveg. Mo eEfynon yio vtV TV
mapoTnpnon eival 6Tt o1 TEPLEGOTEPES Yuvaikes dev yvmpilovv T cvotaom g EFSA
Yo TNV TPOGAN YN VEPOL KATA TN SIUPKELD TNG EYKLLOGVVIG,.

H a&ordynon g npodcAnyng vepov amd 1o OG0 vepd Kot amd oTEPEN Kot
VYPA TPOPILO. OVTOVOKAG OTL OTIG £YKVEG YUVOIKEG 1) GUUPBOAY TOV VEPOL amd OAES TIG
mYEG €ival onUAVTIKY 6TNV NUEPN OO TPOGANYT VEPOD HE Eva TPOTO TOPOUOL0 UE
avtd oV TopaTnPNONKe Yo To yevikd mAnBvopod (Fischbach, 2003, Malisova et al.,
2013, USDA, 2010). Ta evprjuotd pog avaeépovy Ott 10 vepd amd oTeped TPOPILOL
ocuvéPare mepinov oto 25% g mpodoAnyng vepov. H mpdoinym tov vepold amd
oteped TPOQPIUO oToV TANOLoUO TV £YKO®V givol vYNAGTEPN amd T1 GLUPOAY| TOVL
vePOD GTNV GLVOMKN TTPOGANYT vepol omd oTeEPEd TPOPILA GTO YEVIKO TANOLGUO
(Malisova et al., 2013), aAAG dev lval SLOQOPETIKY OO QT TOVL TOPOTNPNONKE O
un €yKveg yovaikeg g iotog nAkiog.

H mpocinyn vepov amd moco vepd ovvelsepepe mepinov oto 50% 1tng
NUEPNOLUG TPOCANYNG VEPOD, EVM TO SLAPOPO. POPTLOTO. CUVEIGEPEPAV TEPITOV TO
25%. Xta poenuata teptlapupdvoviot To YoAa, ot Yopol, 0 KapEc, T0 AAKOOA, TO TodiL
KOl TO OVOWUKTIKG. ZyedOvV Koo amd TG €YKVEG YUVOIKEC OEV AVEQPEPOV TNV
TPOGANYN  WAKGEIK, YPOVITAOV, 100TOVIKOV TOTAV, EVEPYEIOK®OY TOTMOV KOl
OAKOOAOVY®V TOTM®V. XyedOV Kapio oamd TS YUVOUKEG OTO TPito TPiUnvo NG
EYKLVHOGVVTG OEV KATOVOADVOY OVOVKTIKE, TOOL KO OLPEYTLLOLTOL.

Ooc0 apopd 610 VOUTIKO 160L0Y10, OV VINPYAY OLAPOPES UETAED TOV EYKV®V
yovakov ota Tpio tpipnva. Katd t odykpion g 1coppomiog VOOTOC 68 YKLESG Kot

un €yKveg yovaikeg tng id1og nAkiag, dgv vmpye o1opopd.
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Mio mopatipnomn GYETIKA LE TO OEO0OUEV TNG HLEAETNG, Elval OTL GE QVTEG TIC
VYlElg éykveg yuvaikeg TO €0OpPOg NG 1oOPPOTOG VOOTOC MTOV CYETIKE €VPY.
Evvololoyikd cuotipote GYeTIKd He TNV TG KaTdotaon vddTmong delyvouy 0Tl M
Kotdotoon vddT®mong akoAovbel pio MUITOVOEWN KOUTOAN Kot OTL TO €0POG TOL
3ATIKOV 160LVYIoL Yo TV APLIATMGN, VOATOGCTN 1 VIEPEVLIATMON UTOPEL va. givart
OPKETA VPV KOTG TN OldpKel TG MUEpas. Xouewvo pe v Shirreffs (2003) n
KATAOTOON VOATOONG €lval pid SUVOLIKY KATACTOOT HETAED TNG TPOSANYNG VEPOL
KOl TNG OMAOAENG Kol UTOPEL Voo VITAPYEL oL ypovikn kabvotépnon mpv omd v
QOKOTACTACY] TNG OTMOAENG VOOTOG 1| TPW TNV OIOAENL TOV TEPITTOV VEPO.
Evdectikd n e apuddtmon mov pumopel vo TpokOyeL Katd T SidpKeto Tng MUEPOG
extipdral mepimov oto 1% tov copatikod Bapovg (EFSA, 2010), dniadn oe éva
dropo Bapovg 60 Kg e pa amdxkiion amwd to vdatikd 16olHyto g taéEng tov 600mL.

2V Topovod HEAETN, To epotnratordylo WBQ-P arnodeiybnke mog sivon Eva
TPOKTIKO €PYOAEID €pELVOC YloL TNV EKTIUNGCT NG 100PPOTIOG TOL VEPOV, O10TL
EMETPEYE TOV EAEYYO EVOG GYETIKA HeYOAOL delypoTog Ko ektipnoce 10 160l0ylo Tov
00010G. Q6T1660, £vag Teploplopog eivar mog o WBQ-P givar duvatd vo extipumost,
oALG dev PETPA TNV 160ppoTia ToL vePoL. O TEPOPIGUOG AVTOS TPOKVTTEL O1OTL TA
OplaL TNG VOATWONG, VTEPLVIATMOONS Kol APLOATMONG deV Eivan GaPas kabopiouéva
(Armstrong, 2007) kot to 1oolvyio vepod and to WBQ-P dev umopei vo cvoyetiotet
HE TIC MO TOV® KOTAOTAGES £VLOATOONS. Méypt va kabopliotovv ot &v AOY®
katotato opla, o WBQ-P sivor apketd 1oyvpd yuoo va mapéyel udévo mAnpoeopisg
GYETIKA PE TNV TPOSANYN VEPOL amd O18Popeg TNYEG, TNV TOKIAMA OTIC EMAOYES Yial
NV EVLOATMOT KOl EKTIUNAGELS Y10, TNV OTMOAELN TOV VEPOL Kol TOV 160Lvyiov vepol o€
£YKVLEG YUVOITKEG.

H oandAelo 060tog dev NTAV SOPOPETIKN UETOED TMOV EYKV®V KO U EYKO®V
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YOVOIK®OV 1 PETAED TV Yuvaukdv ot tpio Tpipmva. Ot anmAgieg vepoy, AOY® TOv
EUETOV IOV TTapaTNPEITAL KUPIWG KOTA TN SLEPKELL TOV TPATOV TPUVOL EKTIUNON KAV

TOAD younA&g (mepimov 15mLMmpépa).
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4.6 ITivokeg

[Tivakag 4.6.1. Xvoyétion tov voatikov toolvyiov, TG TPOGANYNG Kol TNG

anm®Aelog VOaTog exTi®peva omd to WBQ-P, pe Ti¢ Tipég TV oupoA0YIK®OVY OEIKTMV.

Extymoeig and 1o T1péc ovpPoLOYIKADY dEIKTOV FUVTELEGTIG GLOYETIONG tau pa
WBQ-P evudarmwong N kataypoen ord to 3DD Kendall
Ydatikd 160lvyio and o QopeTIKOTNTO 0VP®V -0.37 0.001
WBQ-P
Xpodpo ovpwv -0.31 <0.01
Educ6 Bépog odbpov 0.07 0.58
pH ovpav 0.08 0.53
[IpdcAnyn Héatog amd to QopeTikdTTo 00 POV -0.31 <0.01
WBQ-P
[pdcinyn véatog amd to 3DD 0.35 <0.01
AmdArela Hd0TOG amd TO Yvvolkn ardAelo HdoTog and to 3DD 0.63 <0.01
WBQ-P
Andlela HVO0TOG ad KOTPOVO PHECH 0.51 <0.01
tov 3DD
AmdArela HO0TOG amd EUETO HECH TOV 0.51 <0.01
3DD
AmdArela Hd0TOG amd Evtovn Aoknon 0.42 <0.01

péow tov 3DD
Andrelo H0Tog amd PETPLo AoKN oM 0.33 <0.01

péow tov 3DD

301 Tipég Tov P mpodkuyav péom touv cvvteleotr| cuoyétiong tau Kendall.
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[Tivakog 4.6.20. Awgopéc? 610 160L0Y10 VE0TOG, TPOSANYN KoL OTMAELN VEPOD

avapeca oto Tpio TpiUNva TG EYKLUOGHVNG.

1° Tpiumvo 2° tpiumvo 3° tpiumvo PP
(n=95) (n=100) (n=97)

Toolhyi0 vdatog, mLiday 189 (-496, 854) 218 (-754, 942) 244 (-506, 1137) 0.58

Suvohikr Tpochnyn vepos, mLiday 2876 (2230, 3540) 3046 (2208, 3529) 2736 (2074,3589)  0.43
Nepd and poprjpata 823 (484, 1216) 734 (459, 1144) 536 (328, 800) <0.001

Nep6 om6 méouo vepd 1200 (960, 1800) 1440 (960, 1920) 1440 (960, 1920) 0.4

Nepb o Tpopue: 654 (484, 896) 656 (470, 878) 701 (573, 924) 0.26

Yvvolkn amdAeia vepod, mL/day 2663 (1947, 3475) 2664 (2168, 3489) 2635 (2055, 3070) 0.37

T o amotehéopato eKQEPACOVTOL Y10 TIG U] TOPOUETPIKES MG TETAPTNLLOPLOL LUE TN SLALESO KO TO
EVOOTETOPTNLOPLOKO gVpOc @G 50 (25, 75) tov delypotog.

P01 Tyéc P mpoxvmrovy puécm tov Kruskal Wallis H-Test.
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[Mivokog 4.6.2B. Awagopéc? oto 10000y10 V60TOG, TPOCANYN KOl OTOAELL VEPOD

OVALESA GTIC £YKVEG KO OTIC U1 £YKVEC.

Mn £ykveg "Eykveg pP
(n=96) (n=298)
To0lhy10 vd0oc, mLiday 26 (-1217, 710) 203 (-577, 971) 0.11

Tvvoikh) mpoohnym vepod, mL/day 2638 (2168,3483) 2917 (2187, 3544)  0.39

Nepd and poprjuata 671 (490, 963) 678 (401, 1052) 0.63

Nepd and mOGo vepod 1200 (720, 1680) 1440 (960, 1920) 0.35

Nepd and TpoPio 668 (495, 911) 680 (487, 893) 0.94

Yvvolikn armAga vepod, mL/day 2848 (2066, 4368) 2658 (2078, 3391) 0.11

T o amotedéopata eKOEPACOVTL YL TIG U1 TOPOUETPIKES MG TETAPTNLLOPLO LE TN SLALESO KOl TO
EVOOTETAPTNLOPLOKO VP0G ¢ 50 (25, 75) tov delypotog.

bO1 tyéc P mpoxvmrovy pésm tov Man-Wittney U-test for skewed variables.
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[Mivoxog 4.6.30. Alopopéc? otV KoTovAA®oN TV S@OpmV POPNUAT®V GVAUECT.

oTa TPia TPiPNVA TG €YKLUOGVUVIG.

1° tpiunvo

(n=95)

2° Tpipnvo

(n=100)

3° Tpiunvo

(n=97)

Pb

Ipéoinyn, mLiday

Xvpoi ppodtev

Avoayoktikd

I'éha/coxolatovyo Yo

Tod/apesynpata fotdvav

Koopég

Mukkoékg / ypaviteg
Iootovikd/ gvepyelokd motd

AlkooloVyo TOTA

134 (44, 134)
48 (0.00, 145)
132 (43, 309)
50 (0.00, 153)
356 (0.00, 356)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)

0.00 (0.00, 0.00)

134 (44, 314)

48 (0.00, 145)

132 (43, 309)
0.00 (0.00, 153)
356 (0.00, 356)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)

0.00 (0.00, 0.00)

44 (0.00, 134)
0.00 (0.00, 48)
132 (43, 309)
0.00 (0.00, 50)
152 (0.00, 356)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)

0.00 (0.00, 0.00)

<0.0001

0.35

0.38

0.04

0.34

0.71

0.16

0.67

2T o amotehéopata EKQEPAlOVTOL Y10 TIG 1] TTOPOUETPIKEG MG TETAPTNUOPLN LE TN SIAUECO KO TO

EVOOTETOPTNLOPLOKO €VpOC G 50 (25, 75) tov delypotog.

P01 T P mpoxvmtovy puécm tov Kruskal Wallis H-Test.
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[Mivokog 4.6.3B. Aw@popéc? oty KoTovAA®ON ToV SaPOpmV POPNUAT®OV OVAUEGO

OTIG £YKVEG KOl U1 EYKVEG.

Ipéainyn, mLiday Mn éykvec "EyKvec pb
(n=96) (n=298)

Xvopoi ppovtmv 44 (44, 134) 44 (44, 134) 0.93
AvayukTiKd 48 (0.00, 145) 48 (0.00, 145) 0.79
I'éha/coxolatovyo Yo 132 (43, 309) 132 (43, 309) 0.39
Toa/apesynuata Botdvav 50 (0.00, 153) 0.00 (0.00, 153) 0.15
Kagpég 356 (12, 356) 152 (0.00, 356) 0.23
Mikkoéikg / ypaviteg 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.57
Iootovikd/ gvepyeloxkd motd 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.09
AlkooloVya ToTA 41 (0.00, 41) 0.00 (0.00, 0.00) <0.0001

AT o amote éopato EKQEPALOVTOL Y10l TIG N TOPOUETPIKES MG TETAPTNLLOPLO. LLE TN OLAUEGO KOl TO

EVOOTETOPTNLOPLOKO gVpOc ¢ 50 (25, 75) Tov delypotog.

bO1 T P mpoxvmtovy uésm tov Man-Wittney U-test for skewed variables.
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[Tivaxog 4.6.4. Kotavoun @ tov vdatikov 16oluyiov, g mpdcAnymn Kot TG OTOAELOG

VEPOU KOTA TN SLAPKELD TOV TPUNVOV TNG EYKLHOGHVNG.

Tetapmuopta woppomiog vVdatog (ML/day)®

1o tetaptudplo 20 tetaptnudpto 30 teTopTNUOPLO 40 TeTapTHOPLO pe
(mL/day) (<-1217) (-1217 to 26) (26 to 710) (>710)
My éywves, =96, (%) 19 (25) 20 (25) 20 (25) 19 (25)
Tovohtki] Tpéchnym vepod 2556 (2163, 3528) 2402 (1782, 3048) 2554 (2336, 2903) 3341 (2615, 4010)  0.004
Nep6 amd popiipozo, 637 (524, 801) 660 (374, 1000) 661 (490, 925) 1011 (725, 1408) 0.009
Nep6 omé wéopo vepé 1200 (720, 1920) 1200 (720, 1680) 1260 (720, 1680) 1440 (960, 1920) 0.43
Nepo amé oo 681 (507, 916) 510 (405, 732) 666 (519, 856) 819 (532, 1055) 0.04
ZUVOMKTY amdAEL VEPOD 4842 (4515,5703) 2909 (2535,3732) 2311 (1796, 2647) 1875 (1265, 2785) <0.0001
‘Eykveg, =298, (%) 45 (15) 85 (29) 66 (22) 102 (34)
Zvvolkn Tpdoinyn vepod 2276 (1996, 3127) 2284 (1869, 3131) 2861 (2279, 3350) 3475 (2959, 4015)  <0.0001
Nepo amd popiiuara. 639 (382, 1086) 543 (355, 847) 681 (293, 934) 859 (535, 1246) <0.0001
Nep6 omé wéopo vepé 1200 (720, 1440) 1200 (720, 1440) 1440 (960, 1920) 1680 (1200, 2160)  <0.0001
Nepo amd tpépia 672 (465, 851) 642 (474, 793) 657 (482, 897) 740 (548, 1027) 0.01
FUVOMKY amdAEL VEPOD 4880 (3860, 5855) 2800 (2195, 3500) 2540 (1878,2981) 2197 (1788, 2615) <0.0001
1o zpiunvo, n (%) 12 (12) 29 (29) 28 (28) 30 (30)
Zvvolkn tpdoinyn vepod 3071 (2033, 3855) 2376 (1904, 2954) 2861 (2269, 3530) 3305 (2632, 4185)  0.001
Nepé omd poprjpoza. 1045 (568, 1388) 584 (407, 938) 783 (500, 1269) 880 (493, 1232) 0.20
Nep6 amd méowo vepé 1440 (720, 1530) 1080 (720, 1320) 1440 (780, 1770) 1440 (960, 2220) 0.05
Nepé omd tpogiuo. 683 (417, 996) 533 (389, 787) 631 (503, 905) 753 (589, 1060) 0.06
FUVOMKY amdAEL VEPOD 5412 (4602, 6486) 2800 (2127, 3470) 2747 (1965, 3134) 2102 (1700, 2311) <0.0001
20 Tpipnvo, n (%) 18 (18) 29 (29) 20 (20) 33(33)
Svvolkn Tpdoinyn vepod 2564 (2082, 3650) 2183 (1736, 3142) 2969 (2410, 3519) 3476 (3127, 3854)  <0.0001
Nepé omd poprjpaza. 755 (480, 1160) 623 (203, 783) 722 (361, 866) 1141 (727,1580)  <0.0001
Nep6 amd méowo vepé 1380 (720, 1740) 1080 (720, 1440) 1680 (1080, 2010) 1440 (1140, 1920)  0.008
Nepé omd tpodpiuo 643 (474, 812) 634 (473, 836) 617 (368, 972) 680 (492, 936) 0.79
Zuvolkn amdAEW vEPOD 5366 (3738, 6005) 2700 (2195, 3660) 2577 (2099, 3109) 2230 (1972, 2613)  <0.0001
30 wpiunvo, n (%) 15 (15) 27 (27) 18 (18) 39 (39)
Svvolkn Tpdoinyn vepod 2069 (1653, 2204) 2284 (1860, 3209) 2683 (1951, 2956) 3640 (2822, 4055)  <0.0001
Nepé amd popiipoza 382 (132, 639) 493 (356, 771) 398 (229, 712) 704 (404, 980) 0.003
Nepé amd méopo vepo 720 (600, 1200) 1200 (600, 1920) 1200 (1140, 1740) 1680 (1440, 2400)  <0.0001
Nepé ané popyo. 714 (501, 862) 684 (582, 742) 702 (574, 778) 839 (573, 1244) 0.18
Tovohtki] amdAeto vepod 4342 (3140, 4897) 2833 (2260, 3537) 2135 (1688, 2762) 2250 (1650, 2681)  <0.0001

T o amotehéopato EKQEPAiOVTOL Y10 TIG 1] TOPOUETPIKES MG TETAPTNLOPLO LE TN SIAUESO KOl TO
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gvdoTeTapTNLOPLaKO VPO ¢ 50 (25, 75) tov delypotog.
® Ta TeTapTUOPLO 1G0PPOTiaG VSATOG OPIGTNKAY GOUPMVA LIE TO TETAPTHUOPLA TNG 1GOPPOTTIAG HSUTOC
TOV 1N EYKO@V KOTA TNV OLAPKELN TOV XEWDVO.

€Ot tipég P mpokdmrovy pécw tov Kruskal Wallis H-Test.
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4.7 Ewbveg

Ewoéva 1. KoatavdAoon tov d0@opmv poeMuUATOV OTIC £YKVES YUVOIKEG

EKQPOCUEVT] GOV TOGOGTO GUUBOANG T®V JAPOP®Y POPNUAT®V GTNV TPOGANYT

vepoU amod Ta. S18PoPo. POPNLOTA.

Isotonic/ energy ‘
drinks
0%

‘ Milkshakes/ sherbets ‘

Alcoholicdrinks
1%

1%

Fruit juice
| 18%

-

Coffee
29%

.‘ Refreshments |
13%

| |

3 Tea/herbal infusions
13%

7Mi|k/chocolate milk
25%
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Kepdiaio 5. Meiétny A. Extiunon tov 160{vyiov tov 00atog €

HAIKIOUEVOUS Kot vrepijiikes Tov EAlyvikod ninBveuov

5.1 Ewcayoyn - Ztoyot

Ot nAiiopévol kar vrepnikeg, 65-80 kot 80 etdv kol Gve aviicToryo,
amotelovv o gvaicOnmn mAnbuvopoky opdda. H aepuddtmon elvor po cvyvn
a1tioAoyiol TNG voonpotnTag Kot Bvnonodttog 6 nAkiopévovg avlporovg. Me v
avénomn Tov TPocdOKIwov CmNng, ot kOpleg artieg Bavdatov €xovv petatomotel and
HOALGLOTIKEG 00BEveleg oe Un LETOOOTIKES acBEveles Kol amd ATOHa e PIKPOTEPECS
nAkieg mAéov petatonilovtal o dropa peyoarvtepeg nhkies. H apuddtwon eivan pio
amd aVTEC TG outies, pe amotédespa Otav cvppaivel o€ acBeveic mov voonievovtal va
oonyet ovyvd oe Bavdrtovg. H apuddtmon cuvdéetar cuyva pe tn poéAvLVen Kot €6v
ayvondei, n Bvnowodmro pnopei vo givon mive amd 50% (Weinberg et al., 1995).
AMG 1 apLOATOOoT OeV gival AmADS £va TPOPANL TOV LAKPOYPOVIA VOCTIAEVOUEV®OV
acBevav, pmopel eniong va eppaviotel oe acbeveig mov mapakolovBovvtal evVTaTiKd
(Weinberg et al., 1994).

2T00¢ NMKIOUEVOLS M UN Sdyveon TG apuodtmong pmopel va emPoapuvet
xPOVIES VOGOLS Kt va avénoet Tov kivovvo g Bvnopdmrag. Ot dvBpwmot ot omoiot
Bpiokovtar otv nAkia avapeca ota 80 kot 95 ypdvia Exovv 6 Popég TePLOCOTEPES
TOAVOTNTES VO VOOIAELTOVV Yot apLOAT®SN amd avtovs Tov Ppickoviol oe NAKia
amd 65 émog 69xal 1o 18% Ocmv voonievovtal pe aeuddtmon kotoiyovv oe 30
nuépeg (Warren et al., 1994).

H European Food Safety Authority mpoteivel yioo toug nAkiopévoug 6tt Kot

vy toug evihkes. TIpoteivel 6tTL or Gvdpeg ypetdlovror 2.5 L vepd/muépa kot ot
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yovaikeg 2 L vepd/muépa. Avti 1 mocdtnta vepol gival GUVOAIKY], ONAadT OV apopd
uoévo 6to OGO VEPO OAAL KAADTTETAL OO GTEPER Kol VYPA TPOPILA, TOGIUO VEPOD,
VO UKTIKA, KopE, Todl, yopovg kKAm. (EFSA, 2010). IMaAaotepo to US National
Research Council cvvéotnoe v mpdécinyn 30mL/Kg copatikod Bapovg petd ta 65
xpovia, kot ImL vypov ava Kcal evepyelokng mpocinync. (National Research
Council (1989). To OMavéwd Nutrition Board petd amd perétm oe dropo Tov
yevvnOnkov petagd 1913 ko 1918 ko {ovoav 610 omiTl TOVG GE EVPOTATKES YDPES
MAodbnke 10 avoykaio emimedo G mTPOGANYNG vypdv oto 1700g/day. (Dutch
Nutrition Board, 1995). Evcd to Apports Nutritionnels conseille otn I'aAlio. cuvictd
TOVAQyIoTOV VYPA TocoTTOG 1500mML/day, n onoia mpénet va avéndei avaloya pe
evoikn dpaoctnpiomra 1 / kot v ewtepikn Oeppokpacia. (Martin et al., 2000). To
Institute of Medicine mpoteivel Yo Tovg NAMKIOUEVOLG OTL KOl Y10 TOVG EVIMKEG
Bacilopevo oe maPATNPNOES TOL £YVOV OE PEAETEC EVNIMK®V KOl GUYKEKPLUEVO
oLVOMKN TpocAnyN vepob 3.7L/day yia tovg dvipeg ko 2.7L/day yia tig yvvaikeg
vo tov 70 etdv (Institute of Medicine, 2005). Télog otnv EAAGda
onuoctomominkay STpoPikéc odnyieg yio eviilikeg amd to Ymovpyeio Yyeiog Ko
[Tpévorag 0 1999 6mov o 10 vepd dev avapépeTon mocdHTNTA AL HOvo M €&Ng
oonyia «To aicOnua ¢ dlyag puOuilel emapk®dS TNV TPOSANYN vepoD, Le eEaipeon
nuxkiopéva dropa Kot optopéveg maforoyikég Kataotdoels. 'evikd, 660 vynAdtepn
glvor M evepyslokn TPOGANYT Kol KOTAvAA®O™, TOGO HEYOADTEPTM €lval Kol 1
mocdHTNTA TOL VEPOL oL YpetdleTal o opyavicpds. H vokatdotacmn tov vepov pe un
OLVOTIVELLATMON TOTA 0V mopEYEL omotodnmote mAeovEKTNUo. (Ymovpyeio Yyeiog
xon [Ipdvorog, 1999).

H xatoavaioon vepov 1 vypodv yevikotepa akolovdel 1o aicOnua g dlyag. H

aioBnon g dolyog eivor Evag TOAOTAOKOG PLoA0yIKOG UNXAVICUOG TTOV EMITPENEL GTO
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OO0 VO GLVELINTOTOMoEL OTL oTEpeitat vepo. Otav vdpyet 1 aicOnon g diyog to
cOUO pag etvar NON EAAPPAOS OPLIATOUEVO. ZOUPOVO LE TPOCPUTEG UEAETEG OGO T
nukio pog peyorover toco 1 aicOnon g diyog pewdverar (Marszalek, 2000),
(Ainslie et al.,, 2002). Ot nAkiopévol JSATPEYOVY UEYOADTEPO Kivovvo va
a@LOaT®OOVV yloti M aicbnon ¢ dlyog peldVETAL PG Kot TO GAOUO YOVEL TNV
KOVOTNTO VO aviyveDEL TV EAAEyM vePoD Kot v, KivnTomotlel to aicOnua g dtyog
(Institute of Medicine, 2005), (Phillips et al., 1984), (Fish et al., 1985), (Miller et al.,
1982), (Murphy et al., 1988). Xvvenm®g €dv ot NAKIOUEVOL Tivouv VYPE pdvo dtov
duyovv, elvar mBoavov va punv Aappdvovv 1660 vepd 660 TPAYLATIKA ¥peldlovTat.
EmumAéov, avaroya pe v nAkio Kot Ty QLGIKN TOVS KOTAGTOCT Kot TOV TPOTOo {ONG
TOVG YEVIKOTEPQ, Ol NAMKIOUEVOL EVOEYOUEVMOG OEV EMKOVMOVOVV TNV OVAYKT TOVS Yo
TPOGANYTN vEPOL 1] OeV TNV KOADTTOUV EMOPKAOC €Gv eivan e&aptdpevol amd GAA
dropa.

O o160 avtng ¢ peAétng Mrov vo ektyundel m 1ooppomion HOATOG, M
wpooinyn kot n amoAsl o 250 mAkiopévovg kot vmepnikeg €0eAoVTEG,
OUAOOTTOMUEVOVS avaAoYya pe TV MAkio, tov Tpomo (NG Kol TNV QLGIKN TOVG
Katdotaon kot ovykekpévo oe 100 nlkiopévoug nmikiog 65-80 woavoldg va
@povTicovv povol Tovg Tov €avtd Tovg, 100 veprAikeg nAkiag 81 katl dvew kovoig
va @povticovy HovVol Tovg Tov £0vTO Toug Kot S0 nAtkiopévoug nlkiog 65 kot dvo

TOL NTOV G€ KATAGTACT] VOGNAELNG.
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5.2 MeBodoroyia

To gpommuatordoylo WBQ ovuminpobnke amd delypo 253 nAkiopévov
atopmv. Xoppeteiyov 133 dvopeg nhkiog 65-92 etov (7618yrs) kot 120 yvvaikeg
nixiog 65-95 etwv (77£7yrs). H peAétn viomomOnke 1o yelpdvo 6Ty TePoy g
ABMvac. Zvykekpipéva viomomdnke to ypovikd ddotnua and tov OKTdPplo tov
2012 ¢wg 10 DePpovdpro tov 2013. O TAnBvoudig TV eBehovidv kataveundnke oe 4
ondadec. Tnv wpmdTN Oopdda TNV ATOTEAOLGAV EKATOV OKT® OVTOEELTNPETOVUEVOL
efehovtég  miwiog  65-81, v OeldTepm OopAdO  EVEVIAVTA  TECOEPIC
avtoe&urnpeTovpevol €Beloviég ave twv 81 etmv Kou TV Tpitn opddo TEVRVTA £VOG
eBelovtég nlikiog 65-92 etwv mov voonievovtay 610 ['evikd Nocokopeio AGnvov -
Adixo.

H mpot wor m oegdtepn opddo tov Oelypatrog etov 65-81 wor >81
ocopumpocav to gpotnpatordyto WBQ. H tpitn opdda tov deiypotog copuminpmoe
10 gpoTnratordyio WBQ, 1o epotnuotordyio a&lordynone Opéyng Mini Nutritional
Assesment  Questionnaire (Guigoz et al., 1996), tov odeiktn ADL 1tov
EPOTNUATOAOYIOV TV POCIKOV KOl ETKOVPIKAOV OPACTNPLOTHTOV KoOUEPIVIG
dwPioonc KATZ (Katz et al 1970) kot cuvéldeée emiong éva Tpowvd deiypa ovpmv
KOl 0{LOTOG TTOV YPNCLUOTOONKE Y10 TN HETPNOT TOV OEIKTDOV EVOIATMOOTC.

Ot TIéG TOV OVPOAOYIKMV OEIKTMV TOV TPOCOOPIoTNKOV NTAV TO EOKO
Bapog tv obpwv, 10 ypopo kKo to pH ko ot orpatoroyikoi Ogikteg MTov 0
OLLOTOKPITNG, M OGPV, | GLYKEVTPMOGT TOV VATPIOL Kol TOL KaAiov, 1 ovpia
Ko 1 Kpeativn. Ot deikteg ovpmv Kot aipatog avoivdnkoav oto I'evikd Nocokopeio
Avov Aaiko

To MNA (Mini Nutritional Assessment) oyedidotnke €101Kd Yo, Vo, TapEYEL

yPNyopn a&loAdynon Tov SaTpoPkov KivoHvov 6€ eumadn NAMKIOUEVE ATOMO Kol VO
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avayvopilel exeiva to omoio pmopovv vo weeAnbovv and pia £ykoupn mopépuPoon
(Guigoz et al 1996) ka1 éxel Oewpnbei wg N KoAvTEPN emAoyn yioo TV a&loAdynon
avtig g opddag (Bauer et al 2005). To MNA oamoteleitan amd técoepa pépn ta
omoio. eivan eivan M avOpomopetpia (BMI, mepipépeia pécov Ppoyiovo, andAeia
Bapovg), n oceopikn ektipnon (€1 epomoelg oxetikég pe tov Tpdémo (ong, ™
QOPUOKEVTIKN) Oy®YN, TN QUOIKN KOl TVELUATIKY KATAGTAGY), T OlOTPOQPIKN
a&loroynon (€€ epoTOELS Yo TNV SATPOPIKN TPOSANYN, TOavA TPofAnuaTe Tov
™mv emnpedlovy Kol pio VTOKEWEVIKN €KTiUNnom) kot 1 avtoa&loAdynorn mov
neplhapPdvel 600 EPOTNCELG: Hia Yo TNV TOGOTNTO TPOPTG TOV KATUVAAMVEL Kol pio
yw v katdotaon vyelag tov. H Pabuoroyia mov ovykevipdvetow amd Tig
amovInoelg £xetl KAipako £oc to 30. BaBpoloyia pikpdtepn amd 17 vrodnimvel kokn
Opéyn (MNA=3), and 17-23.5 Bobuodg o aobevic Oswpeiton 6tL Ppioketar oe
Kivduvo yio v avamtuén kakng Opéyng (MNA=2), télhog yio mhve omd 24 1 Opéym
eivan koA (MNA=1). Agv amoteAel, ®o1060, KATAAANLO gpyolreio Yo aobeveic mov
dev umopovv vo, Tapéyxovv aldmoTeg TANPOPOpPies Yo Tov antd tovg (Bauer et al
2005). Onwc oaobeveic pe oOyyvomn, TPOY®PNUEV AVOLN, OTOAEWN ETAPNG WUE TO
epBairov PeTd amd eykePoiko. Opmg eivat amoTeAEGHATIKO GTNV OVAyVAOPLoT TOV
acOevav mov yprlovv mapiuPfoocng pe okomd va uny v avartoéovv (Christensson et
al 2002).

O deikng AveEaptnoiag tov Katz otig dpacmmpromreg Kabnuepivig Zomng
(ADL) 10v gpotnuaToA0Yiov TV PACIKOV KOl ETIKOVPIKOV OPOCTPLOTHTOV
kaOnuepivng dwaPimong KATZ ivor amd ta mo dradedopéva dpyovo a&loAdynong g
Lertovpykng ikavotntag (Brach et al., 2002), (Rozzini et al., 1997), (Siu, Reuben, &
Hays, 1990) mov xotadeikvbiovv to €0pog NG dvoiertovpyiog eoutiog O0poOpmV

nodnoewv. Eivor to kataAinAotepo epyareio yio va eKTiun0el To AerTovpyiko enimedo
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®¢ po PETPMNON NG KOVOTNTOAG TOL ac0evovg var eKTELEl TIC dPAGTNPLOTNTES TNG
Kabnuepwig Lomg aveEapmnta (Katz et al 1970, Katz 1983, Katz & Stroud 1989). O
OelkTNng KoTOTAGoEL TNV EMAPKELN TNG EKTEAEONG OTIS 6 Agrtovpyieg TOV pUmAVIOV,
VTUGIHOTOG, ¥PNONG TOLOAETAS, EYKPATENG KOl TOIGUOTOG. AVOTTUXTNKE OO TO
Ivotitovto tov Harford yw tic avdykeg tov Tunuatog NOOHAELTIKNG TOL
[Mavemomuiov ¢ Néag Y opkng.

Ta kprThplLo. ATOKAEIGHOV Y10 TV GUUUETOYN OTNV UEAETN NTAV Ol AOUDEELS
TOV OVPOTTOMTIKOD GUGTHUATOG, Ol VEPPIKES VOG0l Kat o dtaPnne. Olot ot eBehovtég
TANPOPOPNONKAV Y10 TO AVTIKEILEVO, TO GKOTTO KOl TO TPOTOKOAAO TNG UEAETNG Kol
vréypayayv évrumo cvykotdfeons. To mpmtoOKoAlo ™G peAETNg eykpibnke amd v
Emitpomn HOum ko Agovioroyiag tov I'evikov Nocokopeiov ABnvov Aaiko.

Ouv eBerovtég émpeme vo  amo@Oyovv TPOEUE TO Oomoia dvvatol Vo
YPOUOTICOVV T 0VPO TOVG (OT®G Yo TOPAOEYa TO TAVTLAPLO) KO VO AVAPEPOVY
TUYOV TPpoPANaTa VYEiaG TOL PTOPEl Vo TPOEKVLTTTOV KATA TN O1EPKELX TG EPEVVOC.

Agdopévar OYETIKG PE TNV TPOCANY], TNV OTMOAELD KOL TNV 1GOPPOTIN VOOTOG
€xovv cLAAgYTEL 6TO TAPEABOV Yoo EVIIAIKO TANOLGLO, Yo XEWUDVO KO YloL KOAOKOIPL
YPNOOTOI®VTOS TO epmTnUaTordylo WBQ. Ot amavincel tovg and 10 YeUePVo
detypo (Malisova et al. 2013) ypnowomombnkoy yio Ty 6OYKPIoN TS TPOCANYNG,

NG OMAOAELNG KO TNG 100pPOTiag VOATOG LETAED TV EVNAIKOV Kol NAKIOUEVOV.
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5.3 Zratiotikn] Avaivon

Ta amoteléopato mapovotdlovior ¢ HESNETLMIKY OomOKAoN Yoo TIG
peToPAnTég pe kavoviky katoavoun (onAadr, 1o 1ooldylo vepol, TN GUVOAIKY
TPOGANYT vEPOD, TO VEPS A0 TO TOGIUO VEPD, TO VEPO OO POPNUATO , TO VEPO ATO
To. TPOQIUA, M ammAEl vepov). H kavovikdOtnto e KaTtovoung Tov HETAPANTOV
eAEYYOMKe ypapikd, oOniadn pe P-P plots kot pe wotoypappoto. Ot dtapopés Tmv 6vo
QOA®V KOl TOV KOTNYOPLOTOMUEVOV OpAdmV TV efglovidv OGov agopd oTnv
160PPOTTiLO. TOV VEPOD, TNV TPOSANYT VOATOG (GVUTEPIAAUPBAVOUEV®DY TOV: VEPO aTd
To TPOOIUA, VEPO OO TO VEPO, KOL VEPO OO TO SLAPOP POPTLLALTO) KOL 1) OTOAELL
voatoc a&oroynnkay ypnowonowwvtag to One Way Anova test, petd amd éleyyo
YL TV KOVOVIKOTNTO TNG KaTovoung Teov petafAntov. To eninedo onuoviikdtntog
opiotnke 610 5%. Oleg 01 GTATIOTIKEG AVAAVGELS TTparypatomomOnkay He ) yp1on

tov mpoypdupatog PASW Statistics 18 (SPSS Inc, Chicago, IL).

5.4 Anoteléopata

Y10 Seiypa tov 253 £0ghovidv 0 pécog dpoc Tov AME frav 26.6+4.3 Kg/m?
Kot 0 pHéEGOg Opog G ekmaidocvong Ntav 9.4+5 ypoévia. To 65% tov eBehovidv Mtav
mavtpepévor, to 28% mnrov ynpot, 10 5% Mrtav eievBepor ko to 2% NMrTav
dwlevypévol. To 89% tov eBelovidv Ntav cvvta&ovyol. To 6% dev eiyav moudid.
Movo 10 0.04% Adppave taxtikd cVPPOVAES 0md KATOLOV SLTOAOYO.

210 delypa tov 51 eBehoviddv mov voomievovtav 1o €O Pdapog MrTav
1012.4+4.5, 10 ypodpa tv ovpov ftav 4+1, to pH frav 6.1+0.8, o arpatokpitng nrov
35.7¢13.1, n acqpooparpivn Nrav 11.8+£5.1 g/dl, n cvykévipwon Tov vatpiov cta ovpa
ntov 139.7+4 mmol/L, n cuykévipwon tov kodiov oto ovpa fTov 4.2+0.6 mmol/L, 1

ovpio Hrav 55.9+47.6 mg/dl kou n kpeotwvivi frav 1.1£0.6mg/dl. To okop amd Tov
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deiktn ADL Katz ftav 0 (0, 3) kou 10 ok6p and tov deiktn MNA ftav 20.5 (15,
24.5).

H «xatovopury twv ebehovidv ocOpoove pe TNV MAkio Kot T0  QUAO
napovotaletar otov Ilivaxka 5.6.1. To vdatikd 16olHylo mov mpoépyetar amd TNV
extiunon g mPOCANYNG vePoD Kol TNV OTOAEW vePOL pécw Tov WBQ
napovotaletar avoivutikd otov Ilivaka 5.6.2a. Ta tovg awtog&umnpeTovUeVoL
nlukiog 65 - 81 et®v o péocog Opoc Tov vViATKOL 1oolvyiov NTaV -
749+1386mL/Mmuépa, n Tpdoinym vepol oy 2571+£739mL/muépa kot 1 OTOAELD TOV
vepov Ntov 3320+1216mL/Mmuépa. INa tovg avtoeEuanpetodpevoue nakiog >81 etdv
0 Hécog 6pog Tov VouTIKOV 1eoluyiov Ntav -38+933mL/Mmuépa, 1 TPOSANYN vEPOD
ntav 2571£739mLmuépa kor - anoie vepod Mrav 3320+x1216mL/muépa. T
OC0VG VOoTAEVOVTOY O HEGOG OPOG TOL LOOTIKOV 16olvyiov Nrav 64+£1399mL/muépa,
N mwpoécAnyn vepod Mrav 2586E107ImLmpépa xor 1 amdAew vepold MTov
252241048mL/muépa. T'ia Tovg eviAikeg 0 péGog 6pog Tov VAOTIKOL 16olvyiov NTav -
253+1495mL/mpépa, n mpocinyn vepov Nrtav 2912+1025mL/muépa Ko 1 ammdAgo
vepod Ntav 3492+2099mL/mpépa. Ympye OTOTIOTIKO ONUOVTIKY O10QPOpd GTO
vdatiKd 1oolvylo (p<0.01), v wPdAnY”M tov vepov (p<0.01) kol TV ATOAEW TOV
vepoy (p<0.01) peta&d tov avtoebumnpetodpevoyv nikiog 65-81 etov, TV
avtoe&urnpeTovuevav nhkiog >81 £Tdv, AVTOV TOV VOCAELOVTAY Kol T®V EVNATK®OV
(ITivakag 5.6.2a). Ymnpye otatioTikd onuoviikny oo@opd 610 vdoTikd 160{0Y10
(p<0.01), Vv wpdAnyn tov vepod (p<0.01) ko v amodAiew tov vepov (p<0.01)
peta&y avtoebumnpetoduevoy nhkiog 65-81 etdv, avTOEELANPETOVUEVOV AVIPOV
niiag >81 etdv, avdpmv mov voonieboviay kot eviAikav avdpav (ITivakag 5.6.20).
Eniong mapatnpnOnke otatiotikd onpavtikn otopopd 6to voatikd 1eolvyio (p<0.01),

mv wpdinyn tov vepov (p<0.01) kot v amdiewn tov vepov (p<0.01) petay
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AVTOEELTNPETOVUEVOV  YOVOIK®OV NAkiag 65-81  etdv, avtoebuanpeTodpevmv
Yovauk®v nAkiog >81 €10V, YOVOIKOV TOV VOGNAEDOVTAY KOl EVNIAMK®V YOVOIK®OV
(ITivakag 5.6.2y). H mpdsinym 1 andAelo vEpOL Yo TOLG GVOPES KOL TIG YUVOIKES Yo
avTEG TIG TEGOEPLS Katnyopieg mapovotdlovior otovg Ilivaxeg 5.6.2B wor 5.6.2y
avticTolyd.

Mo tovg avtoebumnpetodpevoug nAkiog 65-81 etdv, mepimov 10 36% g
TPOGANYNG vEPOL TTPOoEPYOTAY amd oTEPEA TPOPILA, TO 32% amd 10 TOGILO VEPO KO
10 32% amd to Spopa popnpato. I'io Tovg avtosumnpetovuevoug nikiog™> 81
€TMV, 10 29% g TpOSANYNG vePoL TtpoepydTay and oTePEd TPOPLULA, TO 48 % amd T
noco vepo kat 1o 23% amd ta dipopa popnpata. I'ia 66ovg voonievovav to 32%
™G TPOCANYNG VEPOD TTPoePYOTAV amd oTEPEd TPOPIUA, TO 45% 0md T0 TOGO VEPO
kol t0 23% amd to ddpopa poeruate Kol TEAOG Yo TOvg eviMkes T0 25% g
TPOGANYNG TOL VEPOV TTPoePOTAY OO oTeEPEd TPOPIUa, TO 47% amd 10 TOGO VEPO
kol 28% amd ta ddpopa poerjpata. H mpdoAnyn tov vepod amd Tt didpopo
popnuota Tapovotdletot avarvtikd otov IMivaka 5.6.3.

Ta dedopéva oyetikd pe To VOUTIKO 160LHYI0 KATA TN SIAPKELD TOV YEYLDVO, G
evAkee katotdocovian o€ teToptnuopla (Ilivaxag 5.6.4) mov avrtictoryovv oto -
1242mL/muépa, -131mLMmuépa kar 80ImL/Mmuépa. Otav avtég ov aieg avtég
YPNOLOTOMONKOY MG OTOKOTEG YL TNV KOATNYOPLOTOINGN T®V OESOUEVOV OV
GLAAEYOVTOL OO aTOVG Tov ovv pdvol Toug nikiog 65-81 etdv, dwumotddnke otl
t0 32%, 27%, 29% a1 12%, and avtodg mov {ovv povol tovg nikiag™> 81 etdv,
nmapatnprinke ot 1o 11%, 37%, 34% wor 18%, yw avtodg mov voonievovrol
mapatnprOnke 6t 0 18%, 22%, 33% kot 27% tov €BeAovVIdV TOV EUTITTOVY GE AVTEG

TIC TEGGEPIS KATNYOPiES.
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5.5 Zvlnmon

To gpommuotordylo WBQ emétpeye 1 cvAdoyn tov otoyeiov yu To
100lVY10 TOL vEPOD GE éval delypo TEPITOV TPLOKOGIMV NAKIOUEVOV avOpOV Kot
YOVOIK®V, TO 0Toi0 amoTeAoVGOV NAKIOUEVOL NAKiag 65-80 wavol va gpovticovv
puévol Tovg tov €ovtd TOvg, LIEPNAkeG NAKiog 81 kot dve Kavol va gpoviicovv
HOVOL TOVG TOV E0VTO TOVLG, NAKIOUEVOL NAMKiag 65 Kol Gve Tov voonAedoviay Kot
vrepnAkeg nAkiog 65 kol dve mov (obcav 6To omitt Tovg 1| o€ oikovg guynpiog Kot
NTav €E0PTAOUEVOL, OTOAVTMOC M HEPIKMG, amd TNV @POVTido GAAOL TPOCHOTOL,
TOPEYOVTAG ETGL Y10 TPMTN POPE TANPOPOPIEG CYETIKA LE TNV TPOSANYN VEPOV OO
OGO VEPD, TOTA KOl GTEPEQ TPOPIULA, OTAOAELD VEPOD KOl TO VOATIKO 160LVYI0 GTIG
Topamive NAkieg yia tnv EALGS.

Ta o onuavtikd gvpnuote apopovy v a&loAdynon g TpdSANYNS VEPO,
KkaBmg dev vVILapyel dnuoctevpévn Epevva pe avtiotoryo dedopéva yuo tnv EAAGda. H
GUVOMKY] TPOGANYT VEPOU OO OAEC TIG TNYEC LETOED TMV OUAO®V TOV NAIKIOUEV®V
Kol TNG OUAO0C TV EVNAMK®V S1EQEPE LE AT TOV EVNAK®OV va glvarl vymAdTEPN amd
Tic GAheg opddec. Ov Tég G mPOSANYNG  vEPOL  MTAV YL TOVG
avtoe&umnpeTovpevovg Nikiag 65-81 etwv 2571+£739mL/Mmuépa, yio Tovg NAIKIOC
>81 etv 2571£739mL/Mmpépa, yio dcovg voonievovrav 2586107 ImL/muépa kot
vy Toug eviAkeg 2912+1025mL/mpépa, ot Tpég TpdSANYNG GLVOAIKOV VEPOD T®V
NMKIOUEVOV OHAd®V 0EV GLUUP®VOVV HE TIG TYWES Ol OTOIEG VTOOEIKVVOVTOL MG
TPOTEWVOUEVES OYETIKA LE TNV TPOSANYN VEPOD, 0VTE UE TNV TPOTOCT] TG Ol AVAYKES
TOV NAKIOUEVOV 68 GLVOMKO vepd Ba mpémel va elval avtioTolreg e OVTEC TOV
evnhikov (EFSA, 2010). TTapouota dedopévo mapovotdlovtal oe UEAETN OV EYLVE

ot I'epuavia oe deiypo 4020 nMKioPEVOVS 1| CUVOAIKN TPOGANYN VEPOD MTOV
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2.387mL/muépa. yio toug avopeg kot 2.224mLmuépa yia tig yovaikeg (Volkert et al.,
2005). Opwg ot peAétn Seneca mov JeENyOn o€ €VPOTAIKEG YDOPES GTOUO TOV
yevwnonkov petald 1913 kot 1918 ko {ovoav oto omitt tovg, 10 50% £wg 80% TV
Yovauk®v (avddoya e T xOpa) €ixe po TpOSANY”N vypodv kdte arnd 1700 gmuépa
(Haveman-Nies et al., 1997).

H éewyn tov oplov evuddtmong O0ev €MITPENEL TOV YOPAKTNPIOUO TOL
delypatog 66OV apopd TO0 TOGOOTO NG APLOATOONG. ¢ €K TOVTOV, NUIOVPYNCOLE
Ta Opla eVVOATOONG omd TO delypa evnAikov amd Tovg e0elovtég g 1010 EmoyNG,
onradn tov yewava. [apatnprioape 6Tl, 6TOVG AVTOEELTNPETOVUEVOLS NAIKiG 65-
80 etV 10 peyaAvTEPO T060GTO (32%) GvnKE GTO TPAOTO TETAPTNUOPLO EVD HOAMG TO
12% avnke oto TETOPTO TETOPTNUOPLO, GTOVG AVTOEELANPETOVLUEVOLS NAkiag >81
ETOV T0 PEYOAVTEPO TOGO0GTO (37%) Gvnke GTO EVTEPO TETOAPTNUOPLO EVD HOMS TO
11% dvnke ot0 TPMOTO TETOAPTNUOPLO KOl GTOVS VOGNAELOUEVOLS TO UEYOADTEPO
mocootd (33%) dvnke oto 1pito teTaptmuoplo. Iopoammpodue mwg omd Oheg TIg
Katnyopieg NMMKIOUEVOV GTO TPMTO TETOPTNUOPLO TO HEYOADTEPO TOGOGTO
mapovctdlovy ot nukiopévor nhkiog 65-80, avtd mbavov eényeitan and to yeyovog
01t o1 cvvnBeteg ¢ LoNG TOVG Eivol AKOUN OPKETO OUOLEG LE QVTEG TOV EVNAIK®OV
PO ALTE TO 1 PLGIOAOYIO TOL CAONATOS TOVS peTafdAAeTal Kon TO aicOnua g
diyag acBevei (Marszalek, 2000, Ainslie et al., 2002) pe anotéleoua vo uny Heopovv
vo. KOAOWouV TG avdlykeg Toug o€ vepd. To €upnuUoTo OWTA GLUEEOVOLV KOl E
gupnuoTo ALV peEAETOV. v peAétn twv Volkert et al., (2005) 6mov 10 deiypo TV
nAKlopévoy yopiotke oe Tpeic katnyopieg 65-74, 75-84 ka1 >85 etwv oto 28% TV
VEOTEPOV NMKIOUEVOV Kol 6T0 41% TV ynpatdtep®V 1N TPOSANYN VEPOL NTAV KATW®
ard ™ Ty tev 1990mLMmuépa. TMopopoa yioo GAAEC YOPEG TO TOCOOGTA TOL

ToPoVCAlovTal Yoo TNV TPOGANYT vEPOL KAT® amd v T tov 1700mL/muépa
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etvar yuo T0 Bédyo 21.5%, yia v T'odhia 17.5% k1o tov 75 gtov kot 39.5% yw
nhkieg 75-86 etdv, yw v ItodMa 53.5%, yio v OAlovdia 17%, ywo v
[Toptoyoria 45%, yio tv Zovndia 31.5%, yia v [Horwvia 51% kot yio o Hvopévo
Baoilelo 35%. (Haveman-Nies et al., 1997), (Ferry et al., 2001).

H a&ordynon g npoécAinyng vepod amd 10 OG0 vepd Kot amd oTePEd Kot
VYPA TPOPILOL OVTAVOKAG OTL GTOVG NAMKIOUEVOLS 1) GUUPBOATY TOV VEPOL A0 OAEG TIC
MYEG ival oNUAVTIKY] GTNV NUEPNOLO TPOGANYT VEPOD GE £va TPOTO TAPOLOL0 UE
avtd mov mopatnPNONKe y To yevikd mAnBvopd (Malisova et al., 2012, USDA,
2010). IHoapatnpovpe 011, yoo Tovg avtoeEuanpeTovEVOLG NAKiag 65-80, otovg
avtoe&umnpeTovpevovg nhkiog >81, Tovg VOOMAELOUEVOLG KOl TOLG EVAMKES M
GUVELGQPOPE TOV GTEPEDV TPOPIU®V TNV TPOSANYN vepoL Ntav 36%, 29%, 32% kot
25% ovtioTtolyo, N GLVEIGEOPA TOL TOGLHOL vepoL Ntav 32%, 48%, 45% ko 47%
avVTIoTOL(O, EVA 1 GLVEIGPOPA TV ddpopwv poenudtmv Moy 32%, 23%, 23% ko
28% avtictorya.. H mpdsinym vepol and ndoipuo vepd NTav onuavikd YopunAotepn
Y TOLG AVTOEELTNPETOVUEVOVS NAKiaG 65-80 kot NTaV SIPOPETIKY OO ALTH TOV
mopatnpiOnke otic GAAEG OpAdES NMMKIOUEVOV Kol 6Ty opddo evniikmv. Evo n
TPOGANYTN VEPOL MO TA SLAPOPE POPT|LLATO NTOV CTUAVIIKO VYNAOTEPT Y10 TOVG
avtoeummpetovpevoug MAkiog 65-80 kol MTav  SPOPETIKY] OO  OLTH OV
mapatnpiOnke otig GAAEG opddeg MMKIOUEVOV Kol otnv opddo evnAikov. Xto
poenuato mepAopupdvovtol To yaAo, ot Yupol, 0 KaPES, To GAKOOA, TO TGOl Kol TO
OVOYUKTIKA. XYe00V KAVEVAG OO TOUG NAMKIOUEVOUS OV OVEQEPAY TNV TPOCANYN
milkshakes/ypavitdov kot 1cotovik®v/evepyelok®v motdv. Koavévag omd  tovg
VOGNAEVOUEVOVS NMKIOUEVOUG OEV AVEPEPE TNV TPOCANYN OAKOOAOVY®V TTOTAV. [0
™V TPOGANYN TOov VEPOD amd GTEPEA TPOPUULO KOL 1| CUVEICPOPE GTNV GUVOAIKY|

TPOSANYT vEPOD deV LINPYE O10POPA LETAED TOV OUAOMV TOV NAIKIOUEVOV KOl TNG
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onadag Tov evniikwv. Ta mopamdve dedopéva £pYOVTaL GE GUUPOVIN [LE EVLPTLLOTOL
AoV peAeT®V TOL agopolV TNV TPOSANYN vePoL amd avayvktikd. [lio
ocvykekpipéva og peAétn mov Eywve oty Fodiia yio nMkiopévoug dve Tov 65 €TV 0
puécog 0pog mpdoinyng and to didpopa poenuata givar 1105mL/muépa (Volatier,
2000). ITapdépota otnv Itario pEcog 6poc TPOGANYNG 0o T S1APOPO. POPT LT EIVaL
858mL/muépa (Turrini et al, 2001). Ouwc épyovtar o€ avtifeon pe gvpruaTo TG
peréng Euronut-Seneca Omov oT1g mEPLGGOTEPEG YDPES Tepimov TOo 70% TNG
NUEPNOLUG TPOSANYNG VEPOD TPOEPYOTAV aTd YAAN, OAKOOAOVYO TTOTA, YLUOVS Kot

Ao pun aAKooAOVY O TOTA.
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5.6 ITivakeg

[Tivaxag 5.6.1. Katavoun ¢ nAikiog Kot Tov GUAAOD TOV GLVOAKOD OElyLOTOG TMV

€0ehovidv (avToe&LTNPETODUEVOL KO VOOTIAEVOUEVOL).

Iovaixeg, n (%) Avdpeg, n (%)  Xvvolko deiypa, n (%)

Hlwda, étn
65-81 64 (53) 76 (57) 140 (55)
>81 56 (46) 57 (43) 113 (45)
2vvolo 120 (47) 133 (53) 253 (100)
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[Tivaxog 5.6.20. Atagopéc® 610 vOaTIKO 160{0Y10, TNV TPOCANYN Kol TNV ATOAEL

VEPOL avaueco o€ OVTOEELMNPETOVUEVOLG  MAKiog 65-81 ETOV,

avTtoe&uTNPETOLEVOLS NAkiag >81 eV, voonlevopevmv Kot evnAMKeV £mg 65 eThV.

Avtoegéomnpetovpevol  Avtogbumnpetodpevol  Noonievodpevol Evijlikeg <65 pb
65-81 etchv >81 etdv (n=51) (n=335)
(n=108) (n=94)

Isolvyto vdatog, mL/day -749+1386 -38+933 64+1399 -253+1495 <0.01
Tvvolkn TpdcAnyn vepob, mL/day 2571+739 25081704 258611071 291241025 <0.01
Nepd amd poenpota, mL/day 628+454 5714319 5871415 8041445 <0.01
Nep6 and nooo vepd, mL/day 628+454 12014510 11654649 1374+588 <0.01
Nep6 and tpdéee, mL/day 690+302 7361353 8341317 7341482 0.26
Tuvolkn andAga vepov, mL/day 3320+1216 25461830 252241048 349212099 <0.01

2'0Meg ot PETAPANTEG KOTOVELOVTOL KAVOVIKG KOTO GUVETELD TO. OTOTEAEGLLOTO TTOPOVGIAloVTaL GOV

UEGT TYNETLTIKT OTTOKALON.
b O1 yég P mpoxdmtovy puécm tov One Way Anova.
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[Tivakag 5.6.2B. Awgopéc? 6to voatikd 160L0Y10, TNV TPOGANYT KOl TNV OTOAEL
vepoy avaueca oe  avopeg avtoeSumnpetoduevoug  nmikiog  65-81  etwv,

avToeELTNPETOLLEVOLS NAKiaG >81 eV, VOoHAELOUEVOV KOl EVIMK®V £mG 65 £TOV.

Avtoeéomnpetovpevol  Avtog&umnpeTodpEvoL Nooniegvopevor EvijAucor pb

Gvdpeg 65-81 etdv avdpeg >81 etdv avdpeg avdpeg

(n=54) (n=45) (n=34) (n=167)
Isolvyto vdatog, mL/day -860+1482 -1194+909 -726+1232 -262+1408  <0.01
Fvvolkn TpdcAnyn vepov, mL/day 24224782 24031685 1900£600 28284899 0.09
Nepd amd poenuota, mL/day 5981460 591+339 325249 7721430 <0.01
Nepb amd noowo vepd, mL/day 11694485 11004460 882+476 1311+598 0.36
Nepd and tpdéee, mL/day 655+314 7124319 6924262 7461356 0.25
Zvvolky andAielo vepod, mL/day 328211231 2522+825 2626+1120 3360+1817 <0.01

#0Aeg 01 PETAPANTEG KOTOVELOVTOL KOVOVIKA KOTO GUVETELD TO, ATOTEAECILOTO TOPOVGLALOVTOL GOV
UEGT TYNETLTIKT OTTOKALON.
O tipég P mpokvmrovy pécwm tov One Way Anova.
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[Tivaxag 5.6.2y. Awpopéc? oto vdaTkd 16000Y10, TNV TPOCANYN KOl TNV OTMOAELL
vepoy  avapeco o€ yuvaikeg avtogfumnpeTovpeveg nAkiog 65-81  etwv,

avtoebunnpeTovpeveg nAkiog >81 etdv, voonievdpeveg Kot EVAAIKES £0¢ 65 ETMOV.

Avtoebonnpetovpeves  Avtogéuanpetovpeve NoonAgvopeveg Evijlkeg pb

yuvaikeg 65-81 gtdv yovaikeg >81 gtdv YOVaiKeg Yovaikeg

(n=54) (n=49) (n=17) (n=168)
Isolbyto vdatog, mL/day -860+1482 -1194+909 -726+1232 -262+1408 0.01
Tvvolkn TpocAnym vepod, mL/day 24224782 24031685 1900+600 28284899 <0.01
Nep6 and poeruarta, mL/day 598+460 591+339 325249 7721430 <0.01
Nepd amd nooo vepd, mL/day 11694485 11004460 882476 13114598 <0.01
Nepd oo tpod@ua, mL/day 655+314 7124319 692262 746356 0.37
Zvvolkh arndAglo vepod, mL/day 328241231 25224825 2626+1120 3360+1817 <0.01

2'0Meg ot PETAPANTEG KOTOVELOVTOL KAVOVIKG KOTO GUVETELD TO. OTOTEAEGLLOTO TTOPOVGIAlOoVTaL GOV
UEGT TYWNETLTIKT OTOKALON.
PO tipég P mpoxvmrovy pécwm tov One Way Anova.

126



[Tivaxag 5.6.3. Zuvelc@opd TV poenuUAT®V GtV TPOCANYN VOOTOS OVALESH O
avtoebunnpeTovpevovg nhkiog 65-81 etmv, avtoefuanperodpevoug nikiag >81

ETMV, VOCNAEVOUEVOV Kol VMKWV £0¢ 65 €TMV.

Avtoeéomnpetovpevor  Avtog&umnpetodpevol  Noonievopevor  Evijlkeg <65

65-81 etchv >81 etdv (n=51) (n=335)
(n=108) (n=94)

Xopoi ppodtev, (%) 11 11 16 15
Avayoktikd, (%) 17 13 16 12
I'dho/cokoratovyo yéAa, (%) 23 32 32 22
Toavogeynpata Botdvaov, (%) 18 20 20 8
Kagéc, (%) 17 12 16 33
Iootovikd/evepyelakd motd, (%) 0 1 0 1
Milkshakes/ ypaviteg, (%) 0 0 0 1
AlkooArovya moTd, (%) 14 11 0 8
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[Tivaxag 5.6.4. Katavoun towv ovtogbumnpetovpeveoyv nikiag 65-81 etov,
avtoebumnpeTovpeveV NAkiag >81 eTdV kol vVOonAevOUEVOV £0¢ 65 €TOV GOUP®VOL

LE TO TETAPTNHOPLA TOV VOOTIKOD 160LVYIOL TOV EVNATK®V.

Tetaptnudpio wwoppomniog vVdatog (ML/day)?

lo 2° 3° 4°
TETAPTILOPLO TETAPTILLOPLO TETOPTNUOPLO TETAPTILLOPLO
(<-1242) (-1242 to -131) (-131 to 801) (>801)
Evijlikeg <65 etdv, n (%) 84 (25) 84 (25) 84 (25) 84 (25)
Avtoeunmpetovpevorl 65-81 etdv, n (%) 35 (32) 29 (27) 31 (29) 13 (12)
Avtoekunmpetovpevol >81 etdv, n (%) 10 (112) 35 (37) 32 (34) 17 (18)
NoonAgvdpevor, n (%) 9 (18) 11 (22) 17 (33) 14 (27)

2 Ta, teTapTNUOpLO. TOL VOUTIKOV 1oluYiov TPocdlopioTnKay GOUPOVA LE TO 160L0Y10 H0TOG TV
EVNMK@OV KOTA TN S1APKELN TOV YEWDVO.
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Kepalowo 6. Meiéty E. Extiunoen tne oGovelGpopas Twv
POPHUATOV OTHYV EVEPYELAKY TPOGANYY otov Elinviko
AnOvouo katd TNV OLAPKEIL TOV YEWUMDVO KAl TOD

KOAOKAIPLOY

6.1 Ewcaywyn - X1oy0t

Elvan yevikd amodektd O0tL 1 evvddtwon eivor {oTikng onuaciog yo
dathpnon g voNTikng Asttovpyiag kot g copatikng omodoong (EFSA, 2011). H
EMOPKNG TPOGANYT VEPOD Y1OL TIG YUVOIKEG KOt TOVG Avopeg eivar 2000mL/muépa ko
2500mL/muépa avtiotorya, avtd pmopel vo gival VYNAOTEPO aAVAAOYQ LE TIC KOPUKEG
CLVONKES KOl TO EMIMEDD QUOIKNG OPAGTNPOTNTOS, o€ Kbbe mepimtwon 10 vePO
pmopet mpoépyeTan amd TOAAEG TNYES CLUTEPIAAUPOVOUEVMOV TOV GTEPEDY KoL VYPAOV
TPOPIL®YV, TOV d1dpopwv poenudtov Kot tov Tocyov vepov (EFSA, 2010). Eivou
aVOUEVOUEVO OTL 1 GLUPOAN TV JAPOP®Y POPNUATOV GTNV TPOCANYN EVEPYELOG
pumopet va eEapTdtan amd To EVEPYELONKO TEPLEYOLUEVO TV POPNUATOV KOOMS Kol amd
TIG KOTAVOAWMTIKEG GUVNOELES, OTIMG TNV EMOYIKOTNTA KL TO GVUAO.

To 16olvylo Voatog emTvyydveTar OTaV 1N TPOGANYN VOATOG AVTICTOVKEL Ue
v anoAeto Kéotog (Popkin & Nielsen, 2003). ‘Etot, ot d10tpo@ikég mA0OYES Kot O
TPOTOG (NG TPEMEL VAL €IVOL GE GLUEMVIO [LE TIS AVAYKES, Ol OTOIEG LE TN GEPA TOVG
Kopaivovtolr avédAoyo He TNV TOWKIAIL TGOV QUGIOAOYIKOV Kot TEPPOUALOVIIKMV
TOPAYOVIOV.

Qot660, vrmoompiletor OTL o POoPNUATO GLUPGAAOLY OMUOVTIKG GTNV
TPOCANYT EVEPYELNG KO KATO GUVETELD GTHV AHENGCT) TOL TOGOGTOV TNG TOYVCAPKING

(WHO, 2012). H evepyelokny mpdoinyn omd ta dtdpopa poenpata €xel avéndei
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onuavtikd to televtaio 40 ypdvia katd mepimov 222 Oepuideg avd dropo ava Nuepa
(Duffey & Popkin, 2007).

Onwg eivor avapevopevo 1m cLpPoAn Tov SQopOv POENUATOV OGNV
gvepyelokn mpdoinym eEaptdtar amd To evEPYEIONKO TEPIEXOUEVO TOV POPNHOTOS
KaBd¢ Kot amd 1o TPOTVIO KaToviAmong. o mopdderypo, ov €o0TIACOLUE GTO
popnuato Tov mEpLEYovv Chyapn, extipndtar 6t otig HITA otov evijliko mAnbuoud,
umopovv va cvvelsépovy mepimov 170Kcal/muépa (Miller, 2013), odlrd oto Hvopévo
Booilelo pmopovv vo cuvelopépovy amd 15 éwg 34Kcal/muépa (Gibson & Shirrefs,
2013).

[Toporo VT 01 EMAOYES Y100 KOTOVOAMGT] POPNUATOV YOUNAOD 1 UNOEVIKOD
EVEPYEWKOV TEPIEYOUEVOL Elvan dtabéoueg otov katavolmt. Emmiéov, opiopéva
poeNudto UEYAANG EVEPYELOKNG TLKVOTNTOS UTOPOVV VO KATOVOADVOVTIOL GTAVIQ
ovuPdArovtag €tol moAD Alyo otnv mpdoAnym evépyswng. Kotd v emdoyn pog
MYNG EVLOATOONG, N ETIKETA OTN CLOKEVAGTN 1 GAAEG TNYEC TANPOPOPNONG, UTopEl
Vo YPNOILOTOM OO0V OGTE VO TPOGEYYIOTEL LI VYIEWVY] ETLAOY].

Ymoompiletor 6Tt T00 O14POPO POPNUOTO GULVEIGOEPOLV GNUAVTIKE GTNV
evepyelakn tpooinyn (Popkin & Nielsen, 2003, WHO 2003) kot Kotd GUVETELDL GTNV
avénon TV TocooTOV Tayvoapkiog taykoouing (Schulze et al., 2004, Forshee et al.,
2004). Evtobtoic, dev cuufarllovv OAEC 0L OUAOES TOV doPOpmY popnudtmv EiGov
oV npocinyn evépyelag (Duffey et al., 2011). H evepystokn meplekTikOTNTA TOV
POPNLLaTOG KaOMDG Kol o1 cLVNOELEG KATAVAA®ONG S0pOP®V POPNUAT®OV TAOVCI®V,
YOUNAOV 1N pndevik®v oe Bepuideg pmopel vo cvvnyopovv oto avtiBeto, Yo
TopAdELyHo  KAmowo, Oepidkd  pOEYUATO UITOPEL VO, KOTOVOADVOVTOL GTAvVio
ovuPdArovTag Tl TOAD Alyo 6TV TPOGANYT EVEPYELNS, GVVEICOEPOVTUS OUWMG GTNV

TOWKIALDL EMAOYDV Y10 TNV EMITELEN TNG EVLOATMONG.
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e pepkovg mTANBuGHoVG, TO YaAX, 0 KAPEG, Ta Odpopo poeriHaTa pe Pdon
ToV Kapé (ov meptéyovv (hyapn, o1pomt KapapuéAog Kot TpooTifépevn covTyt) Kot ta
aAKooloVya motd mapéyovv to 75% NG €VEPYEWNS OO TNV GLVOAIKY TPOCANYN
poenudtmv, gved ot yovpol epovtmv, ta motd pe Chyoprn, to todt pe Chyapn, To
QPEYNLOTO, TO HAKGEIK KOU Ol YPOVITEG GUVEIGPEPOLV ALYOTEPO GTNV MUEPNOLO
gvepyelokn mpooAnyn e€autiag tng ovyvotTTOG TOL KOTAVOA®VOovTal. Q61dc0, o€
dAhovg mANBvopolLg, otV TPOCANYT evépyelng omd TO  OLAPOPE  POPTLLOTO
GUVEICQEPOVYV GNUOVTIKG TO. PPOVTOTOTA, TO OVOWVKTIKA, TO TGAL, O KOQPES, TO
evepyelakd motd kat to yaAa pe mpocnkeg yevone (WHO 2003). e pelétn mov éyive
omv Evpodnn og deiypa epnPov mopatnpndnke 6Tt otnv IpdcAnymn evéPYELNG amod
POPNLATO  GULVEIGEEPOLV  Kuplwg Ta  popnuato  pe  Pdon 10 YAAQ,
SLUTEPTAQUPOVOUEVOD KOl TOV YAAATOC, VM GAAL POPLOTO OTIMG TO. POPY|LLOTO. LE
Baon ™ Cayopn couPariiovy Ayotepo (Schulze et al., 2004).

Xe pehétn mov o yOn ommv EALGda, ypnopomoidvtag ) pebodoroyio tov
WBQ, mopatmpinke 61t 6e evijAiko TAnBuoud mepimov to 25% g TpdsAnyng Tov
Voatog Tpoépyetal and ta didpopa poeruoto (Malisova et al., 2013). Yrdpyet o
GOQENG avAYKN YloL TEPUTEP® EMEEEPYOTIO GE ALTA TO ELPNUOTA, YL TN OLELVKPIVIoN
™G GLUPBOANG TV SLPOP®Y POPNUATOV GTNV EVEPYELNKT] TPOGANYT| KOl EVEPYELNKT
1GOppoOTiaL.

Ytoyot avtig ™ MeAétng NTav o) 1 a&loAdynon TG CULVEICQPOPHS TV
SlPOP®Y  POPNUATOV GTNV evePYELOKT TPOGANYN o€ eviAiko mAnBuoud 1000
avOPOV KOl YOVOIK®OV GTNV TEPLOYN TNG ATTIKNG TO YEUDOVA KOl TO KaAoKaipt kot B) 1
Otepehivnon TV SPOop®V GTNV TPOCANYN TNG EVEPYELNS OO TO O1APOPA POPTILLOTOL
AOY® TG EMOYKOTNTAG, TOV GVAOL 1| ToL Agiktn Mdalag Zopatoc.

To WBQ mepthoufavel to gpotnuatordyio IPAQ (Craig et al., 2003), to
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omoio umopel va katoypayel TV andAeln evépyelac. ¢ ek tovtov, 10 WBQ umopet
vo exTiuniosl 10 10000ylo evépyslog, He TPOLTODEST TNV EMKVP®OYN Yoo TNV
KOTAypoen e evepyelakng tpocinyns. ‘Etot, enaveéetalovtag ) Pdaon dedopévmv
amd TV peAéTn Tov 884 avdpdv Kol YOVOIK®V GTNV TEPLOYN TG ATTIKNG TO XEWUDVA
Kot To KaAokaipt, kot avaibovtog Eova To dedoUEVA, TPOEKLYOV EVPNUATO CYETIKA

LLE TNV EVEPYELOKT] LIGOPPOTTIL.

6.2 MeBodoroyia

Ye autq ™ MHEAETN ol vapyovoa Pdaom dedouévav xpNoUoTomONKE Kot
eniong mpootédnkav oe avty 100 dtopo yoo v yewepwvn mepiodo. H Pdon
dedopévov avartdydnke pe okomd vo aEI0A0YNGEL TN GUVOAIKT TPOGANYN TOL VEPOD
(0mo o oTEPEG KO TOL VYPA TPOPLUA, OO TO, SIAPOPA POPTLLOTOL KOl TO TOGIUO VEPD),
™V anoAEl VO0Tog Kot T0 160{0Y10 VO0T0¢ o€ eviAiko TANOBvopd otv EAAGda
(Malisova et al., 2013), Ta dedopéva cLALEYONKaY TO YpoviKo dactnua and 07/2010
uéypt 2/2012 oy meproyn g Abnvag, and 473 dropa nikiog 16-86 (42+18 etdv)
™mv kodokapwvn mepiodo kot oamd 511 dropo nAwiag 16-86 (38+20stdv) v
YEWEPIVY TEP10d0, TO Oelypo MTOV OTPOUOTOTOMNUEVO KATA MAMKio Kot QUAO
obppova pe dedopéva and v EMnvikr Ztotiotiky Apyn (Hellenic Statistical
Authority).

Avt n Baon dedouévav emaveleTdoTnKe Kol TO. OEOOUEVO YO TI) GLUVOMKN
TPOGANYN  vEPOL Kol TNV TPOSGANYN  veEPOD amd TO  OAPOPE  POPY|LLATOL
YPNOHOTOMONKOY GTNV TAPOVCH UEAETT, EVD TO. OEGOUEVA OVOADON KAV EK VEOL Y10
TNV EVEPYELOKN TPOGANYT] KOl ATTOAELOL.

To epyadeio mov ypnowomomOnKe yio T GLAAOYN TV OEdOUEVOV NTAV TO

WBQ. To WBQ mapéyet otoryeio GYeTIKa Le @ o) T0 TPOPIA TOv GLUUETEYOVTA ) TNV
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KOTAVAA®GOT OTEPEDMV KOL VYPAOV TPOPIU®V, TOGIHOV VEPOD 1 TOV JAPOP®V
POONUAT®V Y) TN COUATIKY OpacTnpdtnta O) TIG TPOTIUNAGELS OYETIKG HE TNV
TpocAnyn vypdv kot vepov. ITo ocvykekpiuéva, 10 TPOEIA TOL GULUUETEYOVTO
KOTAYPAPNKE LEGH OO EPMTNOELS GYETIKA e TNV NAKia, To XPOVIO EKTAIOEVONG, TO
EMAYYEALM, TNV KATAGTOON TNG VYELNG, TNV OIKOYEVELNKT] KATAGTOON Kot TOV aptOpd
TOV OOV 6TV owoyével. H goppokentikn aymyn, copnepthapifavopévey tov
CUUTANPOUATOV SloTpoPng kataypaenke. H koatavdAwon otepedv Kol vypov
TPOPIL®V Katoypdonke omd £vo NU-TOCOTIKOTOUNUEVO EPMOTNLATOAOYIO0 GUYVOTNTOS
kataviloong tpoeipwv (Malisova et al, 2013), mov emkvpdbnke Kot
YPNOUOTOMONKE Y10 TNV KATAYPAPN TNG EVEPYELNKNG TPOCANYNG Y10 TOLG GTOYOVG
g pedémmcg ATTICA (Manios et al, 2005). H mepieyodpevn evépyela Kot To
TEPLEYOUEVO VEPO OALTMOV TMOV TPOPIHOV OVOADONKE YPNOUOTOIDVTOS TO TPOYPOLLLLLOL
Diet Analysis Plus (Wadsworth Publishing Co Inc). Ou ovvnbeieg yia v
KOTOVAAWGN OGOV VEPOD 1] POPNUAT®OV KATOYPAPNKAYV AETTOUEPDOS AVALNTOVTOG
TOGOTIKOTOMUEVEG  TANPOPOPIEC O MOTNPL 1 UTOVKAAL 1 KOUTES TOL
KatavoAovovtay muepnoiong. H ocopatikn opactnpdmra extiundnke omd to
International Physical Activity Questionnaire (IPAQ) (Craig et al., 2009), to omoio
KOToypapel TN OlpKeEl TG OOMUATIKAG Opootnpuotntag o€  Tplo  emimeda
dpaoctnproTnTag vrovn, UETpla, Nma doknon 1 kobiotikr). To IPAQ &yl emkvpwhel
0710 TOPEABOV ®G Eva EPYOAEID Yo TNV KOTOYPOQPY TNG COUOTIKNG OpacTtnpldTnTog
(Craig et al., Papathanasiou et al., 2009), (Papathanasiou et al., 2010) kot yio TV
extipnon g amoAielog evépyetag (http://www.ipag.ki.se/scoring.pdf).

Ye autf T HEAETN O OpOG “pPOPNUOTA” OVOPEPETOL GE (PPECKOVLS YLUOVG
epovtOv Yopic Cayxapn M ocvokevacpévovg yopovg epovtav 100% ywpig yopic

nmpocnim Cayapne, oe Cayxapovya motd (VEKTOP @PovT®mV e Cayopr, aVOUKTIKGE LE
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Chayopm Ko eVEPYELOKA/IGOTOVIKA TOT), GE AVOYVKTIKA YOUNAG o€ Bepuides, Tod Kot
ageynuata, yoro (OAa to €101 YAAATOS, GOKOANTOVYO YOAO Kol YAAO WE KOKAO),
WAKGEIK KOl ypoviteg, ka@é kol moTd pe Pdon tov Ko Kol oAKOOAoUYo ToTd

(umopa, Kpaot Kot OAo To €101 TOV OWVOTTVELUATM®ODV TOTMV).

6.3 ZtoTioTiKn avéAvon

Ta amoteAécpato mTapovsldloviol MG UECT) TIUNETLMIKY OTOKAGN Yo TIG
UETAPANTEG LE KOVOVIKY] KOTOVOUN KOl G TETOPTNUOPOL HE TN OAUECO KOl TO
evooteTapTHOPLaKd gVpog g S0 (25, 75) Tov detypatog yuo Tig un mopapetpkés. H
Kavovikotnto eAéyyOnke ypapikd, oniadn pe P-P plots xor pe otoypappota Ot
owpopég petald tov dVo EOA®MV OGOV aQOpPd TNV EVEPYELNKN 1GOPPOTia, TNV
TPOCANYT EVEPYEWG, TNV EVEPYELDL OO POPYLOTA, TNV EVEPYELD amd TPOPLLO, TNV
ATOAELN EVEPYELAS, TO 160L0Y10 VAATOS, TNV TPOCANYT VEPOD, TO VEPH TTOV TPOEPYETAL
amd TOGLUO VEPD Kot T O1APOpPo. POPNLATA, TO VEPO amd TO SLAPOPO POPT|LLOTAL, TO
vepd amd TOGIUO VEPOD, TO VEPD AmO TPOPLLA KOt TNV ATMAELL VEPOL a&loloynOnKay
pe To Mann-Whittney U-test ko to independent sample t-test, petd omd éleyyo ywa
TNV KOVOVIKOTNTO NG Katovoung tov peTafAntadv. Ot dwpopés petald tov
TEGGAPOV TETOPTNUOPIOV NG EVEPYELNG amd poenuaTo €EETAGTNKE e TO one-way
ANOVA F-test kou to Kruskal-Wallis H Test. Ot cvoyetioeig peta&d g cupfoing
TOV POPNUATOV GTNV TPOGANYT VOATOG GE GXECT LE TNV EVEPYELDL TO YEWUDVO KO TO
KaAokaipt e EyxOnkav pe tOov ocuvvtedeot ovoyétiong Pearson 1 Spearman yio
UETAPANTEG KOVOVIKNG KOTOVOUNG 1 Y1 TIG 1N TOpaUETPIKES petafAntés. To enimedo
onpavtikdtrag opiotnie 10 5%. Oleg 01 GTATIOTIKES AVOADGELS TPOUYLOTOTTOW ONKOVY
LE TN XPNON TOL GTOTIOTIKOVL Tpoypdpupatog PASW Statistics 18 (SPSS Inc, Chicago,

IL).
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6.4 Amoteléopara

To @¥OAo, N NAkia kot To. avtodnAodueva atoryeio Yo To Bapog Kot To Vyog
tov gbdehoviov mapovstalovior otov Ilivaka 6.6.1. H evepysiakn mpdoinym amd
POPNHOTO KO TPOPLLO TOPOVGLALETOL Y10 TOVS GVOPES KOl TIG YUVOIKEG TO KOAOKAIPL
Kot to yewmvo (Iivakog 6.6.2) Tpokeévon vo TpocdloplaTody ol S10popég HETAED
TOV EMOYMOV Kol TV VA®V. H cvvolikr evepyelakn mpdoAnym Kot amd oteped
TPOQIUE. MTOV LYNAOTEPT TO YEWMVE 0Omd TO KOAOKOiplL, OAAE M €vEPYELOKN
TPOGANYN omd TO POENUOTO NTAV VYNAOTEPN TO KoAokaipl. Agv mopatnpnOnkav
OPOpPEG oTNV OmOAE evEPYELNG MeTAED Yewmva Kot KaAokaiptod. H ocuvolikn
EVEPYEWNKT] TPOCANYT], M EVEPYEWD OO POPNUOTO, T EVEPYEWD OO TPOPLUO KOL M
ATOAELN EVEPYELOG NTAV DYNAOTEPT GTOVS AVOPES Omd TIC YOVOIKES TO XEYLMOVA KOl TO
karoxkaipt (ITivakog 6.6.2).

Ta oteped TpoPIUa TposeEpovy mepinov to0 78% Ko 74% tng evepyelakng
TPOGANYNG, TO YEUDVO KOl TO KOAOKOAIPL AVTIGTOL(O, EVM TO. POPNUATO GUVEICPEPOVY
nepimov 1o 22% kol 26% TG GLVOMKNG EVEPYELOKNG TPOGANYNS TO XELADVO KOl TO
KoAokaipt avtiotolyo. AVOALTIKOTEPO, OGO APOPE GTNV TPOCANYT TOV POPNUATOV
(ITivakag 6.6.3), T0 YéAo KOl TO GOKOAATOVYO YOAO, O KOPES KOl TO, POPIUATO KOPE
KOl TOL GAKOOAOVY 0L TOTO GLVEIGPEPOLV avTioTOLY M, TO YEWMVa 31.6, 35.7 ko 12.2 %
Ko To kadokaipt 23.3, 22.2 ko 24% g £VEPYELOKNC TPOCANYNG QIO POPT|LLOTO. KO
10 dBpolGpd TOVG GLVEIGPEPEL TEPimOL Ta 2/3 NG evépyetlag amd poeruata. Ot yvpol
QPoLT®V, TO. poeNuato pe Cayoapn, TO TOAL LE TO OPEYNUOTO, TO LUAKCEK KOl Ol
ypaviteg ovuPdilovy Aydtepo otnv muepnola evepyswoky mpocinym (Ilivaxog
6.6.3).

Ot d10popéc ata 300 PLAN OGO APOPE GTO LOTIPO TNG EVEPYEINKNG TPOCANYNG

TOV O1GPopmV PoENUAT®V dlepeuviOnke kot oTig 6V0 emoyés. To yeludva ot dvopeg
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elyav VYNAOTEPN EVEPYELOKT| TPOSANYN A0 TIC YVVAIKES 0md To poerpata pe {hyopm
(p<0.001) wor ta aikoorovyo motd (p<0.001), evd ot yvvaikeg eiyov vymAdTEPN
TPOGANYN amd o Todn kot ta. apeynuata (p<0.001), ota onoia cuvRBwc TpooTibeTat
N yivkid yevon pe 1 Cayxopn M 10 péA. To kaAokaipt moapatnpndnke mapoOHolo
potipo npoécinyng (ITivakoag 6.6.3).

[Tpokewévov vo  ocvykevipoBohv mo okpiPelg mANpoeopiec vy  va
emkevipoBodv ota popruota otov Ilivaxka 6.6.4 mopovcidletar n copPfoin TV
POPNUAT®V GTNV GLUVOMKN TPOGANYT eVEPYELNS Kol VOATOG Ad OTEPEN Kol VYPA
TPOPILLO, POPNUATO KOt TOGIHO VEPO, 1| GLVOMKN TPOSANYN VOATOG Kot 1] TPOGANYN
VO0TOG OO POPNUATO KOt TOGIHO VEPO.

[Ma v mepartépo kotavoénon 0cov aPopd GTIS EMAOYES TOV KATAVOADTOV,
GYETIKA LE TO AV KOTAVAADVOLV POPTLOTO LLE YOUNAN 1) VYNAT EVEPYELD, TO dESOUEVAL
KOTNYOPlomomOnKay o€ TETOPTNUOPIE COUPOVO LE TNV TPOSANYN EVEPYELNS OO TO
popnuata (Tlivakog 6.6.5). TTapatnprinke OTL 01 GLUUETEYOVTES TOL KOTOTACCOVTOL
otV Katnyopio VYNANG EVEPYEWKNG TPOSANYNG poenudtmv, iyav emiong
vynAdtepn TPOoANYM Vdotog amd poenuate (p<0.001) oAid moapouolo AMZ
(p=0.95, p=0.92 10 Yewdva Ko To KaAokaipl, avrtictorya). Otav ov THéc amd Ta
TETOPTNUOPLOL TOV YEWUADVO YPNCHLOTOMONKOY ©¢ To dploL Yo TNV KOTNyoplomoinon
TOV 0EGOUEVAOV TOV KaAoKoploh mapatnpndnke 6tL 1o 30%, 21%, 22% wor 27% tov
ebelovtdyv avikav oe avtég TG Téooeplg katnyopies. Ta peyohdtepo mOGOGTA
mopatnPRONKay oTnV LYNAOTEPN Kol YOUNAOTEPY] KaTNnyopia TPOGANYNG, TO Omoio
LG ONAGVEL OPOPETIKY] KOTAVOUN GTNV TPOGANYT EVEPYENG OO TOL POPTLOTO TO
YEWDVA KOl TO KOAOKAIPL KO EPYETAL GE GLUUPM®VIN LE TPONYOVUEVES TOPOATNPNCELS
™G TopovGOS UEAETNG Yo TO HOTIo NG TPOCANYMG VOOTOG TO YEWWDVO KOl TO

KoAoKaipt.
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Eniong mapatnpninke cvoyétion peta&h e cuUPOANG TV poeNUAT®OV oTNV
npocinymn voatog (Malisova et al, 2013) oe oyéon pe Vv gvepyelakn TPOGANYT TO
YEWDVO Kot To KoAokaipt. Daivetar OTL LIAPYEL YPOUUKT CLGYETION UETAED NG
gvépyelag Kot g mpdoinyng voatog (Pearson’s r= 0.713, p<0.001 xor Spearman’s
rho=0.881, p<0.001, avtictoyn). Avtd delyvel OTL O KOTOVAADTES TPOTILOVV Y10, THV

EVLOATMOOT TOVG POPTLLOTO TTOV GLVEIGPEPOVY GTNV GUVOALKT| EVEPYELOKT TPOGANYT).

6.5 Zv{nmon

6.5.1 Avackomnon ¢ GVUBOANS TOV dPOP®OY POPNUAT®V GTNV TPOSANYN
EVEPYELOG

To mpdto €0pnua TG HEAETNG €lvol OTL TAL POPNLOTO. GLVEIGPEPOVY TTEPITOV
o6t0 1/5 ™G oLVOMKNG TPOCANYNG EVEPYENG GTOVG GUUUETEYOVTIES TNG MEAETNG.
Qo1000, ot Gibson & Shirreffs (2013) oe pelé tovg og TAnbvoud tov Hvopévov
Baotleiov avapépouv OtL M evépyelo amd Ta POEYLOTO NTOV YOUNAOTEPT amd OTL
otov mAnBvopd g perétng poc. Ilo ovykekpipéva avapépovv 4Tl evépyela amd To
poonuato Nrav 1o 17.3% g cLVOAIKNG TPOGANYNG EVEPYELNG Y10 TOVG GVOPES, TO
14.4% ywo 115 yovaixkes kat to 15.9% yia 1o cbvoro Tov TANBvopov ™G peréTne.

To 0ebtepo onuavTIKO €0pMua TG HEAETNG €lval OTL M EMOYIKOTNTO KOl TO
@OAO emMpedlovy TV TPOSAN YN EVEPYELNG OO TOL POPNLLATO KAOMG Kot TNV GUVOAIKN
npdoAny”n evépyelag. Ewdikdtepa, n mpoSAnyn evépyelag omd To pOPHHOTE MTAV
VYNAOTEPN TO YEWDVE OO TO KOAOKOIPL Kol LYNAOTEPN GTOLG OVOPEC OO TIg
yovaikeg. EmumAéov, ™ ovvolkn mpooAnym evépyelng Kabmdg Kou 1 wpdSAnyN
EVEPYEWNG OO GTEPEA TPOPIUA NTAV LYNAOTEPN TO YEWMVA 00 TO KOAOKOIpL Kot
VyMAGTEPN 6TOLG GvOpeg amd OTL oTIC Yuvaikes. Ewdikdtepa, n TpdsAnymn evépyelog

and to. popruato frav 479+286Kcal, dniadn to 23% g cuVOMKNG TPOSANYNG
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evépyelag to xeymvo kat 492+499Kcal dniadn to 26.8% tng GVVOMKNAG TPOGANYNG
EVEPYELOG TO KAAOKOAIPL Y10 TOVG GUUUETEXOVTES KOl TV dV0 QOAMV.

H nmpdoinym evépyelog mov avoa@EépeTtol £0® CLYKPIONKE HE TPOTYOVUEVEG
onpoctevpéves pehéteg. EOvucég peléteg datpoikng mpocinymng oev £xovv de&aybel
omv EAAGSa, motoc0 dedopéva amd v EALGSa meprypdoovtar otn perétn ATTICA
ko ot perétn EPIC (Manios et al., 2005), (Trichopoulou et al., 2011). e avtéc Tic
UEAETEG, TOL OedOpEVA YloL TNV TPOCANYT €VEPYEWNG €lval TAPOUOL HE OVTE TTOV
avagépovtal £00. [To ocvykekppéva oty perétn EPIC avaeépetan mwg n nuepnoa
evepyelakn Tpoéoinyn extyundnke otig 2508 (2167, 2950)Kcal yua tovg dvrpeg kat
otic 1999 (1741, 2348)Kcal yio t1¢ yuvaikeg ko otnv pekétn Attica avagépetal mogn
nuepnoto evepyelakn Tpdoinym extipundnke otig 2595+877Kcal yio tovg dvrpeg kot
otic 2132+658Kcal yia ti¢ yuvaikec.

[Tponyovueveg peréteg mov deEnybnoav oto Hvouévo Bacileio to 2008-
2009 kot otig HITA 10 ypovikd didomnua 2005-2006 avoapépovv mTapOUoto EVPTLLOTO.
[T cvykekpuéva perétn mov €ywve avdpeca oe eviiikeg tov Hvopévov [oMteimv
Apepicng and 10 2005 émog to 2010 avépepe GUVEICQOPE TV POPNUATOV GTNV
GUVOMKY] TPOGAN YT evépyelog TG TaENS Tov 21,7% v nAkieg 20-50 etov kan 17%
ywo. nhkieg 51-70% (Drewnowski et al., 2013). Ermiong oe pelétn mov éywve o€
mAnBvopd tov Hvopévov TloAteidv Apepikng To EKTILMOUEVO TOCOGTO GUVEICPOPES
evépyelag amd ta poenuoto omd tnv upeiétn National Health and Nutrition
Examination Survey (1999-2002) avépepe yia tovg dvtpeg 22%, 17.8% wot 14.5% yio
To NAKloKd ykpour tov 20-39, 40-59 kot >60 1@V avtioToy(o KOl Y10 TIG YOVOIKES
18.9%, 15.4% and 12.5% vywo to mAkiokd ykpovm 20-39, 40-59 and >60 etdv
avtiotoyo (Maureen et al., 2006).

To tpito ehpnua TG HEAETNC, TPOEPYETOL LETA QIO TNV KOTNYOPLOTOINOT TOV
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Oelyuatog o€ TeETAPTNUOPLO COUPOVO, LE TNV EVEPYELOKN TPOGANYN OO POPTLLOTOL,
mapotnpnOnKe OTL Ol CLUUETEYOVTEG TOL AduPavav vYNAOTEPN evépyeld amod
poonuoto glyav €miong LVYNAOTEPN GLVOAIKN TPOGANYN EVEPYELNG OMO GTEPEQ
TPOQULO, TOPOLOLN OTMOAED EVEPYELNG AOY® TG OCOUOTIKAG OpacTNPLOTNTIG,
VYNAOTEPO EKTIUDUEVO €vePYELakO 1oolvylo, aArd mapouolo AME. H teAevtaio

avtipaon uropei va amodobel 6o awtodNAovpEVO COUATIKO BApog Kot VYOG,

6.5.2 ZopPoin oy evépyela EMAEYUEVOV POOENUATOV

To tétapto eOpnua TG HEAETNC NTAV OTL OEV GLVEIGPEPOVY OANL TOL POPTLLOLTOL
OTNV GLVOAIKN TPOCGANYM evEpPyelag pe Tov 1010 tpdmo. Daivetor OTL KATOLN, TOL
KOTOVOADVOVTOL O GLYVA KOl GE SAPOPEG HOPPEG KOl GUVTUYEC, GUVEIGPEPOVY
ePLocdtePo amd GAAa. KOplo cvuvelspopd otnv evépyelo and poenuato, T0G0 10O
YEWDVA 060 Kot TO KoAokaipt £xovv To YOAQ, O KOPES, TO. poeruato pe Pdomn tov
KOQE Kol To 0AKOOAOVY0 TOoTd. AvTd mpocshitouy €mg kot 10 75% NG GLVOMKNG
npdoAnung evépyswnc. Ta popnuata pe Pdon tov KOEE, TIG TEPIGGOTEPEG POPES
OTOKTOVV YALKLA YEOoN pe TNV Tposnkm Cayapne, olpomod KapapéAag Kot CavTLyi,
£€YouV LYNAO evePYELOKO TTEPIEYOUEVO KO KATOVOADVOVTOL GUYVA. To ydAia kot dAla
otd pe Paon to ydia givor petald tov KHplwv poenudtov mov cuuBdiiovy otV
TPOSANYN evépyelag amd To dtapopa poenuata. Ot youol @povT®V, TO. TOTA UE
Cayapn, to Todylo/agpeynuota (Kupiog KOTOVIAMVOVTOL £XOVTAG YAVKE yevon We
Coyapn M MEA) Kol TO JUAKGEWK/YPOVITEG GUVEIGREPOVY AMYOTEPO OTNV TMUEPNOLL
npdoAnyn evépyewg. [HapatnpnOnke 6tL Ta motd pe Chyopn Kot ot yvpoi epovTV
GUVEICQEPOVYV, GTNV GUVOAIKY] TPOCANYM evéEpYeLag To xenava 0.5% kat 1.7% kot To
korokaipt 2.8% wou 2.7% avtiotoryo. H ovvelspopd kdmoiwv popnuatov otnv

GUVOMKY] TPOGANYT evépyelog sivar dtopopetikn otnv EALGSa amd 0Tl o€ dAleg
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YDPESG, OV KoL 1 TPOCANYT EVEPYELNS OO TO, POPTLLOTA KOODS KOt 1] GUVEIGPOPE TNG
OGTNV GLVOAKY TPOGANYY evépyelog Ntav apopota. [To cuykekpuéva, petald 9491
evnAikov otig HITA 10 étog 2002 kOplot GUVTEAEGTEG GTNV TPOCANYT EVEPYELNG OO
T S1apopa. porpota NTov o ahkood (381Kcalmuépa), ta avayvktikd tomov cola
(297Kcal/mpépa) kot ta ppovtonotd (234Kcalmuépa) (Duffey & Popkin, 2007).

Ot dweopég TV QUAWV otV TPOGANYN EVEPYELNS OO  EMAEYUEVEG
Katnyopleg avayukTiKOv avayvopictnkov kot tic 0o emoyéc. To yeymva Kot To
Kalokaipt ot dvdpeg elyav VYNAOTEPN TPOGANYT EVEPYELNG OO TIG YUVOAIKES A0 TOTA
pe Chyoapn kot oAKooAOVYO TOTA, VA Ol Yuvaikeg glyov vYyNAdTEPN TPOGANYT Omd
o pe {hyapn kot apeynuate. Avtd PpiokeTon 6€ CLUEOVIN PE TNV TOPATPNON CE
mnBvopovg amd dAheg yopes. o mopdderypo, ocoueova pe otoryeio amd v
National Nutrition Survey oandé to NSW Centre omv Avotporio petald tov
evnMkov, vymAOTEPN KOTAVOAMOT OVOWLKTIKOV pe (hyopn KOTOypaeNKE GTOVLG
avopeg (Hector et al., 2009). Aev vmdpyovv dedouéva ot Piploypapio yio ™
GUYKPION TNG KATAVAAWDGNG POPNUATOV TO KOAOKAIPL KOl TO YEWUDVO. ¢ €K TOVTOV,
TO. GTOLYELD TTOV AVAPEPOVTAL E0® OVTIKATOTTPILOVV TOV TPOTO (®NG O TEPLOYES LE

Nmo yewmva kot {eotd KaAokaipt.

6.5.3 Zvoyétion g TpOSANYNG VEPOD KOl TG TPOCANYNG EVEPYELOG

To wéumto evpnua g peAéng ftav OTL 1 GLGYETION HETAED TNG TPOGANYNG
EVEPYELONG OO POPNUATO KOl 1 TPOGANYN VOOTOG OO TO. S1APOPE POPTLOTO NTAV
YPOUUIKY), €MTAEOV, LYNAOTEPN TPOGANYN VOATOC Amd TPOPIUN Kol TO Oldpopa
POEY|LLOTO TOPOTPHONKE GTO TETAPTNUOPLO TNG VYNADTEPNG EVEPYELOKNG TTPOCANYNG
amd POENLOTO, TO OTOI0 £iye EMIONG VYNAOTEPT GLUVOAIKY EVEPYELOKT TPOCANYN Kot

vymAdtepo 100l0yo evépyelng. AvTd VTOOMAGVEL OTL 1 €mMAOYN TNG TNYNG
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eVLOATMOONG Yo KGOe dtopo pmopel vo givor avaioyn pHe TIC SuTnTIKES GLVNOELEG
TOV.

2TOVG TEPLOPIGLOVG TIG £peVVaG Ba TPEMEL VO CLUTEPIAAPOVIE TNV SVVNTIKY
E0QOAUEVT KoTaypapn oTolelov €0kd oe vrépPapa kot moyvoopka dropa. H
VITOKOTAYPOPN Elval £VOC TEPLOPIGHOS TOV GLYVE CLVOIEETOL E TNV OEIOAGYNON TNG
STPOPIKNG TPOSANYNG, cvumeptiapfavopevns g pebodoroyiog mov ypnoipomotet
TO EPOTNUATOAOYIO GLYVOTNTAS TPOPIUWV.

YOUTEPOACUATIKA, VT 1 LEAETN €XEL ®G APETNPIO VO EKTIUNGEL TN CNUOGIN
TOV POPNUATOV GTNV EVLUOATOOT Kol EVICYDEL TEPALTEP® TN GVVOEST TNG EVVOATMOONG
pe v mpocAnyn evépyelag. To poenuato evudotdvovy aAld emiong cvpupdAilovv
oTNV TPOGANYT EVEPYELNG OVAAOYA LE TIC SLOTPOPIKES GUVNDELES TV ATOUMV KOl TO
EVEPYELNKO TEPLEYOUEVO TOVG. XToV TANBuoUO Tov e€etdotnke, aveEdpTnTa OO TNV
EMOYIKOTNTO Kol TIG O0POPEG TV QVAMV, TO O1IPOPE POPNUATO GLVEIGPEPOVY
nepimov 10 1/5 TG GLVOMKNG TPOGANYNG EVEPYELAS, LLE TOV KAPE, TO YOANKTOKOUIKA

KOl TOL OAKOOAOVY 0L POPTLLATOL VO OTTOTEAOVV TOVG KUPLOVS GUVEICOEPOVTEG.
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6.6 ITivakeg

[Tivaxag 6.6.1. H xoatavoun tov AMZ, ¢ nmAikiog kot Tov @OAAOL TOV

€0€AOVTOV Y10 TO KOAOKOIPL KOL TO YEYDVA.

2ovoliko defyua, Tovaikeg, n (%) Avdpeg, n (%)

n (%)
Xepcvag 511 (100) 266 (52) 245 (48)
AMX, kg/m? 24.6+4.4 23.3+4.1 26.1+4.3
Hlxio, étnp n (%)
<19 95 (19) 54 (20.4) 41 (17)
20-39 173 (34) 88 (33.2) 85 (35.3)
40-64 161 (32) 85 (32.1) 76 (31.5)
>65 77 (15) 38 (14.3) 39 (16.2)
2ovoliko deiyua, Tovaireg, N (%) Avdpeg, n (%)
n (%)
Kalokaip 473 (100) 252 (47) 221 (53)
AMX, kg/m? 24.5¢3.9 23.3£3.9 25.943.7
Hlxia, étn n (%)
<19 63 (13) 38 (15) 25(11)
20-39 165 (35) 83 (33) 82(36)
40-64 174 (36) 91(36) 83 (36)
>65 78 (16) 39 (16) 39 (17)
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[Tivaxog 6.6.2. Alapopéc? avapopikd e TRV TpOSANYN eVEPYELOG amd OAEG TIC TNYEG (EVEPYELD OTO POPTLLOTO, EVEPYELL OTTO TPOPLULL),
TNV OTOAELN EVEPYELNG KO TO EVEPYELAKO 160LDY10 Y10, TO GUVOAO TOV OEIYIATOS (AVOPES KO YUVAIKES) KOTA TNV SLAPKELN TOL YEYLDVO KOl TOV

KOAOKOPLO Kol LETOED TV GUAA®DV OV ETOYT.

Evepysiaxo 100{Oyio, mpooinyn kot axwliero (Keal/day)

Xewavag  Kalokaipt Xewddvog Kaloxaipi
Kcal/day Tuvohid defypo  Zvvohikd defypo pia Tuvoikeg Avdpeg pib Tuvaikeg  Avdpec pic
(n=511) (n=473) (n=266) (n=245) (n=252) (n=221)
Evepyeioxo wwoldyro 346+897 63+982 <0.001 3584683  334+1092 0.75 233802 130+1114 <0.001
YVvoMKT TPOGANYM
EVEPYELNG 2082+892 1890+894 0.001 2000£655 2172+1087 0.03 1807£794 1978+988 0.04
Evépyero ano ta
pogruaTo. 479+286 4924499 <0.001 451£254  508+313 0.02 4184342 573621  0.001
Evépyera amo o
POPILLOL 1630£750 1398+663 <0.001 1568+552 17024913 0.04  1389+638 1405+692  0.80
Evepyeioxn anoieio 1860+390 1830+491 0.19 1670£307 20744363 <0.001 1569+199 2115552 <0.001

2Ta omoTeEAEoHOTO EKPPALOVTOL Y10l TIC KAVOVIKEG LETOPANTEG GOV HECT] TIUNETVTIKT] OTOKAGT).
101 Tiég P, P xon P mpoékuyav amd to independent t-test, uetd omd Aeyyo Thg KOVOVIKOTNTOG KATAVOUNG TOV HETAPANTOV.
H iy P? ovagépetar o8 ovykpicelg petafd Tov kKodokoiplod Kol Tov YEMVE Y1 T0 GLVOMKS apBud Tov Seiypotog (vopeg on yovaikeg pali), n Ty PP

AVOQEPETOL GE CLYKPIGELS LETAED aVOPOV KoL YOVOIK®V TO XEWdVa, 1) Tiu PC avapépetar oe cuykpioelg peta&d avopdv Kot yovokdv To KaAoKaipt.
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[Tivaxag 6.6.3. Ala@opéc? avapoptka pe TNV EVEPYELOKT TPOCANYT OO TIG OUAOES TOV POPTUAT®V Y10l TO GVVOMKO delypo KaTd T

SLAPKELN TOV KOAOKOIPLOU KOl TOL YEUMVO KOl LETOED AVOPADV KoL YOVOIKMV 0V ETOYN.

Evepyeioxo 1coloyio, mpéoinyn kar oxwreio (Kcal/day)

2ovoliko deiyua Xewuwvog Koiokaipt
Oudoeg popnuotwv Xeypmvog KoAokaipt pb Tovaikeg Avdpeg po TMvaikeg Avdpeg pe
(n=511) (n=473) (n=266) (n=245) (n=252) (n=221)

Xopoi ppovtev 100% 14 (0, 44) 14 (0, 68) 0.3 22 (44, 134) 14 (14, 44) 0.95 14 (0, 45) 14 (0, 75) 0.87
Pogrjpota pe hyopn 34 (11, 94) 15 (0, 69) <0.001 35 (11, 81) 54 (22,94)  <0.001 9 (0, 60) 20 (0, 86) 0.07
Avayuktikd yopuniov Ogppidowov 0.5(0,1) 0(0,0.5) <0.001 0 (0, 0.5) 0.5(0,1) <0.01 0 (0, 0.5) 0(0,0.5) 0.131
Tod / ageynpoato fotdvemv 0 (0, 18) 0 (0, 18) <0.01 18 (0, 56) 0 (0, 18) 0.001 6 (0, 24) 0 (0, 6) <0.001
Téro / coxohatodyo ydho 98 (32, 229) 41 (0, 134) <0.001 98 (32,229) 98 (28, 229) 0.44 56 (0, 134) 34 (0, 134) 0.23
Mukoéucg / ypaviteg 0(0,0) 0(0,0) <0.001 0(0,0) 0(0,0) 0.87 0(0,0) 0(0,0) 0.27
Kagpig 96 (32, 225) 48 (8, 151) <0.001 117 (32, 225) 96 (32, 225) 0.78 48 (5, 149) 48 (8, 151) 0.78
AAkoorovyo ToTh, 22 (0, 62) 44 (6, 170) <0.001 22 (0, 22) 22 (22,68)  <0.001 22 (0, 85) 83 (28,257) <0.001

2 Ta amoteAéopato eKPPALovToL MG TETAPTNHOPL LLE TN SIAUEGO KoL TO EVOOTETAPTNHOPLOKS €0pog ¢ S50 (25, 75) Tov deiylatog Yl TIg Un TOPOUETPIKES LETAPANTES.
PO Tipég P mpodkuyav amd v Sokipacio Mann-Whitney U-test, pueté omd EAeyyo Thg KavovIKOTNTOG KATAVOUNG TOV HETABANTOV.
H tipf P? avagépetol 6e cLYKpIcElg HETAED TOL KOAOKOLPIOD KoL TOL XEWDVA Y10 TO GVUVOALKS optdud Tov Seiyportog (Avopeg kot yuvaikeg pali), n iy PP avaeépetan og

ovykpioelg HETaD avopdV Kol YOVOIK®OV TO Xedva, 1 T P avapépetar oe cuykpicelg peta&d avopdv Kot yovokdv To KahoKaipt.
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[Tivaxag 6.6.4. Zvvelwopopd tov poenuateov otnv: Zvvolkn I[Ipdoinym
"Yoarog (ZITY), Xvvohkn IIpdécinyn Evépyelag (ZI1E), TIpoéoinyn "Ydatog amd
Pogpnpata (ITYP) ko [Mpocinyn Evépyelag and Popnuata (ITEP) katd ™ didpkeia

TOV YEWMVO KO TOV KOAOKOPLOV.

2IY I1YP >TIE IEP

(%) (%) (%) (%)
Xewuawvog
Xvpoi ppodtov 100% 3.3 11.8 1.7 9.2
Poonpata pe {ayopn 4.7 154 0.5 25
AvoyukTtikd younidv Beppidowv 0.6 2.2 0.03 0.2
Tod / apeynfuato fotdvaov 2.6 9.9 14 7.1
Téra / cokoratodyo yéia 6.6 225 6.6 31.6
Mikkoékg / ypaviteg 0.2 0.7 0.5 1.6
Koagég 8.6 30.0 7.9 35.7
AXxoorovya ToTd, 2.4 8.3 2.6 12.2
Kalokaipt
Xvpoi ppodtev 100% 2.1 8.5 2.7 10.6
Poonpata pe {ayopn 3.1 11.2 2.8 11.4
AvoyukTiKa Younidv Bepuidowv 0.8 3.1 0.04 0.2
Todu / apeynfpoto Botdveov 2.0 7.0 14 6.4
Tého. / coxoratovyo yéia 4.0 14.8 5.0 22.2
Mikkoéiks / ypaviteg 0.2 0.7 04 1.8
Kogpég 7.1 28.0 5.2 23.3

AXxoorovya ToTd, 5.3 26.9 7.2 24.0




[Tivaxoag 6.6.5. Katavoun? tov evepyetakod tolvyiov, Tng TpOGANYT| KOl TG OTMOAELNG

EVEPYELNG, COUPMVO UE TA TETAPTNUOPLL TNG TPOGANYNG EVEPYELNG OO POPNLLOTOL KOLTEL

1 S1APKELD TOL YEWLDVA KOl KOTOUVOUN TV E0EAOVIMV KATA TNV SLAPKELD TOV

KOAOKALPLOU TOEIVOUNUEV®VY OTO TEGGEPX TETAPTNILOPLO TOV EVEPYELOKOV 160LVYIoV TOV

YEWDVAL.

Tetaptnudpio TpdsAnyMC evépyelag amd poghuate (Keal/day)P

lo 20 30 4o pe
TETOPTNUOPLO TETAPTNHOPLO TETAPTNHOPLO TETAPTNHOPLO
(<286) (286 wg 415) (415 wg 605) (>605)

Xeyddvag, (%) 25 25 25 25
ZUVOMKN TPOGANY EVEPYELGS, 14614473 18504558 22384655 2793+1114 <0.001
(Kcal/day)
Evépyeia and tpodeuua, 1192 (899, 1615) 1480 (1112,1789) 1656 (1343,2036) 1719 (1340, 2478) <0.001
(Kcal/day)
Andren evépyeiog, (Keal/day) 1804+348 1889+387 1885+463 1862+347 0.33
Evepyeiokd 1colvyto, -253+574 81+£537 455+734 1074£1050 <0.001
(Kcal/day)
AME, (kg/m?) 24.6+4.7 24.4+4.3 24.7+4 .4 24.6+4.3 0.95
Nepd and popruato, (mL/day) 397 (316, 494) 578 (515, 677) 849 (734, 930) 1216 (1063, 1437) <0.001
Nepo omd moo1po vepo, 12574565 1424+679 1401+744 1442+616 0.10
(mL/day)
Kolokaipt, (%) 30 21 22 27
YuvoMKN TPOGANYN EVEPYELGS, 14274522 1647+735 19924677 2625+1065 <0.001
(Kcal/day)
Evépyeia and tpdeua, 1202 (942, 1527) 1148 (910, 1519) 1372 (1060, 1796) 1432 (1155, 1801) <0.001
(Kcal/day)
Andrew evépyerag, (Kcal/day) 17724570 18104411 19014558 1859+358 0.20
Evepyelord 1oolbyio, -353+754 -174£757 75+866 747+1102 <0.001
(Kcal/day)
AME, (kg/m?) 24.6£3.5 24.4+4.4 24.7+4.5 24.5+3.7 0.92
Nepo and poofiparo, (MmL/day) 465 (311, 578) 744 (633, 922) 1078 (861, 1208) 1562 (1290, 2000) <0.001
Nep6 omd mdoipo vepod, 2118+1120 2271+1142 2270+1349 2183+978 0.67

(mL/day)

2Ta amoteléopoTo EKPPALOVTOL OG LECT) TIUNETLTIKTY OTOKAION Y10 TIG LETOPANTES TOL KATAVELOVTOL

KOVOVIKG KO Y10l TIG U1 TTOPALUETPIKEG (OG TETAPTIHOPLO UE TN SIGUEGO KOl TO EVOOTETAPTILOPLUKO EVPOG

®¢ 50 (25, 75) Tov detyparog.

® T TeTapTNUOPLE TNG TTPOGANYNG EVEPYELOGS OO POPTLLATA TPOGILOPIGTNKAY KATA TN S1APKELN TOV

XEWDVAL.
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¢ Ot tég P mpokdmtouv pésm tov One Way Anova yio tig HETAPANTES TOV KATAVELOVTOL KOVOVIKA Kol

tov Kruskal Wallis H test yio tig pn mopapetpixéc.
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7. 'evikd Xopmepaoporto

H mopovca perétn diepguvd yio mpdt @opd v a&loAdynon Tov LOATIKO
ooluyiov. Eivar emopéveg po kovotOpo HEAETN 1) Omoilol TOPEYEL EPEVVITIKA
gpyodreio Kot dedopéva  0EOMOMGIHO Yoo TNV TPoay®wyYNg ¢S Emomung g
Evuddtwong oyt puoévov oty EAAGOa oAAd kou moykoopiog.  Ewdwkdtepa,
aloroynOnke N TPOGANYN VOATOC amd OAEG TIG OLATPOPIKEG TTNYES, OMMG TO TOGLLO
VEPO, TOL POPTILOTOL KO OL GTEPEES TPOPES AAAG KO 1] ATTOAELD VEPOV, MDGTE VO UITOPET
va ektunBel 1o voatikd 16olbyro. H a&lordynon £ywve 610 yevikd TAnOvoud aAld
Kot o€ evaicnTeg TANOLGUOKES OLAdEG OTMG 01 £YKVEG Kot ol NAKiopévol. H pedém
avédelEe mapayovteg mov emnppedlovy to vdaTiKd 160L0Y10, OTMG 1) EXOYIKOTNTA, TO
@OAO Ko M MAKiIo Kot TPOEPAAAE TNV GLVEIGPOPA TOV POPNUATOV GTNV TPOGANYN
EVEPYELOG.

H opOn evuddtwon opiletar o¢  Katdotaon 1coppomiog VO0TOg GTO GAOLO
(Shirreffs, 2003) ko1 cvvdéetar pe ™ ocopatikny vysio. (Cheuvront, 2003) kot v
vonrtikn amddoon (Suhr et al., 2010), evd m vmoevvddtmon (a@vddTong) M M
VIEPEVLOATMOT), dNAON TO apvnTiKO N T0 BeTiKd 160LVY1I0 VOATOG pmopet va £xovv
onuavtikég emmhokég vyeiag (Kempton et al. 2009). T'a owtd 10 Adyo vrdpyet M
avaykn y v extipnon tov 16oluyiov Tov VAATOG.

[To ovuykekpéva o1 GTOYOL AVTNG TNG LEAETNG NTOV:

1) H avéntoén kor o éheyyog TG €ykupdttog €vOG €pOTNUATOAOYIOV
exTiumong voaTikov wolvyiov To omoio va amevBHveTar 6To YEVIKO TANBVOUO Kot va
EKTIUE TNV TPOSANYN TOL VEPOD amd TO TOGIUO VEPD, TOL OLAPOPE POPTLLOTO KOl OTTO
TNV GTEPEN TPOPT KOl TNV OTOAELL VEPOV LEG® TOV VYPHV TOV GMUOTOG,

2) H extipumon tov 1ooluyiov ¥8010g, TG TPOGANYNG KO THG ATOAELNG DOUTOG
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og Oglypa tov eAMAnvikod mAnBvopoh kol 1 SEPELYNON TOV TAPAYOVTH TNG
EMOYIKOTNTOG.

3) H ektiunon tov tooluyiov H0T0G, TG TPOGANYNG KOt TNG OTMAELNS VOATOG
o€ £YKVEG YUVOIKEG KOl 1) 1EPEHVNOT TOV TOPEYOVTO TOV TPUNVOL TNG EYKVHOGVVNG.

4) H extipnon wwolvyiov ¥80T0G, TG TPOCANYNG KOl TNG OTMAELNG VOUTOG GE
NMKIOUEVOVS, VIEPNAIKEG Kol 68 MAKIOUEVOLG NAKiog 65 kot dveo Tov MTav o€
KOTAGTOOT VOOT|AELNG.

5) H ektiunon g ouvelsQopac TV SIGpopmv poenUATOV GTNY EVEPYELNKN
Tpocnyn oe eviliko TANOvopd kol M digpedvnorn TV  TopPayOvVTOV NG
EMOYIKOTNTOG, TOL PVLAOVL 1) TOL Agiktn Maloc Zdpatog.

o ™mv a&oroynon tov toolvyiov TOov VOATOG OCALL KOl TOV TNYOV
TPOGANYNG VA0TOG, TO EpOTNHATOAGYLO 1olvuyiov vdatog (WBQ), k0pro epyaieio tng
€peuvag, oYESAOTNKE £TGL MOTE VO TEPIAAUPAVEL EPMTNGEIS TOV EKUALEDOVV TOAAEG
TANPOPOPIeg OAAG TaVTOYPOVE EIVOL GOVTOUES, OMAEG KOl OOUNUEVES OE KATNYOPIES
MOTE VO UMV TPOKAAOVY cVYYLoN 6Tovg €0eAovTég. Ot EpOTNOELS OVTEC APOPOVCAY
€ OMNUOYPOPIKA KOl KOWMOVIKOOIKOVOUK(O YOPOUKTNPIOTIKA, GTOV TPOGOIOPIGUEO TNG
COUATIKNG AGKNONG, OTNV KOTAVAAMGT] TPOPIL®V Kol VYPOV, GTOV TPOGIOPIGUEO TNG
OTOAELONS TOV COUOTIKOV DYPOV KaOMG Kot TNV 0EI0AOYNOT TOV TAGEWV.

To onuavTIKOTEPO OMOTEAEGHO TNG MEAETNG NTaV OTL TOPESWGE Eva £YKLPO
EPOTNUATOAOYI0 TO omoio eAlyyOnke pe éva TpuuEPO MUEPOADYIO KATUYPAPNS
TPOPIU®V KOl VYPAOV KOONDS KOl HE TIG TIEG TOV OVPOAOYIKDOV OEIKTMV EVVOATMONG
mov umopel va ypnotpomonel yio v a&loAdynon g 16oppomiog VOOTOS Kol TNV
aloAoynon mpocinymg vepov. To epotnuatordylo extipnong voatikol tsolvyiov
WBQ enétpeye ™ cvALOY) oTotyelwv yia To 160{0Y10 ToVv VOATOG G £Vl OETY A TOV

EMNVIKOU TANBVOHOD, TPOGPEPOVTAG £TGL YOl TPMOTN POPA GTOLYEIDL CYETIKA UE TNV
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TPOGANYT VEPOV amd TO TOGLUO VEPO, T OLAPOPE POPTLLOT KoL TO GTEPER TPOPLLAL
KoODC kot v oanmdAelo vepoV. EmmAéov, m mAnpoeopio ovt cvvodedeTol LE
AETTOUEPELEG GYETIKA LLE TNV TPOGANYN KOl TNV OTOAELD VEPOD KOTA TO KOAOKAIPL Ko
TO YEWUDVAL.

To 0e0TepO ONUOVTIKO €OPNUO. NTOV 1) EKTIUNGN TOVL VIATIKOV 160LVY10V
avapeoa otic emoyég kalokaipt kot yeipnova. H mapodoa perétn £6eiée 0TL avdrykeg
ce vepld 10 KoAOKaipt MTov LVYNAOTEPEG Omd €KEIVEG TOV YEWUDOVO KOTE TEPITOL
1000mL e€artiog g oLENUEVIG OTTOAENG VEPOL TO KOAOKOIPL UEGH TOL 1OPMTO.
Kotd v yeweptv) kot kalokoupivy epiodo 1 KOTavoUn Tov voatikod 1oolvyiov
NTAV KAVOVIKY, 0V KO TO EDPOS TNG KATOVOUNG TOL AAUPOVE YDPOL KOTA TN XEWEPIV
mePiodo NTOV 7O  TMEPLOPIGUEVO O  €KEIVO TOL  KOAOKOIPLOV, TO KOAOKOipt
TEPLGGOTEPOL GUUUETEXOVTEG TOPATIPOVVTOY GTNV YOUNAT KOl DYNAY KATNYOpio TOV
voatikov 1oolvyiov. Ot Twég G  TPOSANYNG  vepolh  KLUOVOTOV  OTO
2892498 7mL/muépa To YEWDVO KOl CLUPEOVOLV HE Ta dedouéva g PipAtoypapiog
oyetikd pe v tpdoinym vepod (EFSA, 2010). Eniong amd v £pguva TpokdmTel 0Tt
N TPOSANYN VEPOL TO KOAOKAIPL OO GTEPEN TPOPILA MTOV YOUNAOTEPT] KABMG Kot M
TPOGANYT VEPOU O TOGIUO VEPO KOl AALN POPTLLOTO, KO IO0ATEPO TOV KOPE, TOV
VYNAOTEPT a0 OTL TO YEIUDVOA.

To tpito onuavTikd evpnua apopd v aEoAdYNoN TNG TPOCANYNG VEPOL Ao
OAeC TIC TNYEC KOTA TN OEPKELD TNG EYKVHOCVLVNG KAOMG OV LINPYE ONUOGIEVUEV
£pevuva Le avTioTol o 0E00UEVA TOYKOGHIMG KOTE TNV YPOVIKN GTIYUN Tov de&ayotav
n épevva. H ocvvolikr| mpdoinyn vepold amd OAeg Tig mnyéc peTald 1oV £ykdhmv
YOVOIKOV oto Tpia Tpipnva dev 01épepe. H clhykpion e mpooAnyng vepoL oe £yKveg
Kol U €yKoueg yovaikeg g 10tog nhxiog, £€0e1ée 0t emiong dgv vnpye opopd. Ta

dgdopéva amd v TpoOcAnyM Vdatog dev anekoviCovv 1 cvotaon g EFSA oyetikd
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pe vynAotepn TpocAnymn vepov, 300mL/muépa, katd TN S1dpKeln TG EYKLLOGVLVNG.
Ta evpuatd poag avaeépovy 0Tt To vePO amd oTePEl TPOPILN GLVEROAE TEPimOV GTO
25% g mpdoinynmg vepob. H mpdosAnym vepod omd OGO vePd GUVEIGEQEPE
nepimov oto 50% 1tng MUEPNOG TPOCANYNG VEPOV, EVM TO, SLAPOPO POPNLLOTOL
GLVELGEQEPAV TTEPITOL TO 25%. Zyeddv Kapio amd TG £YKVEG YOVOAIKES OEV aVEPEPOV
™V TPOGANYN WAKGELK, YPOVITOV, IGOTOVIKOV TOTAOV, EVEPYEWIKADV TOTOV Kol
OAKOOAOVY®V TOTAOV. Zyeddv Kopio omd TS YUVOIKEG ©TO TPITO TPIUMVO NG
EYKVHOGVVING OEV KATOVAAMVOAY OVONVKTIKA, TOOL KOl APEYTLLOLTOL.

To tétapto onuavtikd evpnua aeopd v aSloAdynomn g TPOGANYNG VEPOD
0TOVG MMKIOUEVOVS KOOMG OV VIAPYEL ONUOGIELUEVT] £PELVO LE  OVTIGTOL(O
dedopéva yroo v EALGSa. H cuvorikn mpocinym vepol amd OAeg TG mnyEg HETOED
TOV OPAO®V TOV NMKIOUEVOV KOl TNG OHAONS TV EVNIMK®V O1EQPEPE LE QTN TOV
evnMkov va gtvor vynAdtepn and TG dAAEg opdodeg. Ot TIHEG TG TPOGANYNG VEPOL
NTOV Yo TOVG aVToeELANPETOLIEVOLS NAKiag 65-81 etdv 2571+£739mL/muépa, yo
tovg mnAkiog >81  etov  2571£739mL/muépa, 7y O6cGovg  voomigvovtov
2586£107ImL/muépa ka1 yoo tovg eviAikeg 2912+£1025mL/muépa, ot Tyég
TPOGANYNG GLVOAKOD VEPOU TMV NAIKIOUEVOV OUAO®MV OEV GCUUPMOVOVV UE TIG TIUEG
01 OTtO{EC VITOOEIKVIOVTOL O TPOTEWVOUEVEG GYETIKA LE TNV TPOSANYN VEPOD, OVTE UE
™V TPOTOCT TMOC Ol AVAYKES TV NMKIOUEVOV GE GLVOMKO vepO Ba Tpémet va elvat
avtiotoyeg pe ovtéc tov evniikov (EFSA, 2010). TMopotnpovue OTL, Yo TOLS
avToe&LANPETOLEVOLS NAKiag 65-80, otovg avtogbumnpetovpevovg nAtkiog >81,
TOVG VOGNAEVOUEVOVS KOl TOVG EVIIMKES 1 GUVEIGQOPE TOV GTEPEDV TPOPIUWOV GTNV
npocinyn vepov frav 36%, 29%, 32% kot 25% avtiototyo, M CLUVEIGEOPE TOV
mooiov vepov Nrav 32%, 48%, 45% kar 47% oavtictotryo, Evd 1 GLVEICPOPE TV

dtpopwv poenuatov frav 32%, 23%, 23% ko 28% avtictorya.. H mtpdcsinyn vepoo
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amd MOGIHO VEPO MNTAV CNUOVIIKA YOUNAOTEPT YO TOLG OVTOEELTNPETOVUEVOVG
nAkiog 65-80 kot NTaV SPOPETIKY od VT TOV TapoTNPNONKE GTIC GALEC OpadES
NAMKIOUEVOVY Kot otV opddo evniikev. o v mpdsinym tov vepol amd oteped
TPOPULO. KOl 1) GUVEIGQOPE GTNV GLVOAIKT TPOCANYT vEPOD OV LANPYE Sopopd
peTa&h TV OPAd®V TOV NAIKIOUEVOVY KOl TG OPAONG TOV EVNAK®V.

To méunto onuavtikd bpnuo g HeAETNg €lvarl 0Tl ta S1dpopa. PoPHHATOL
CLVEWSQEPOVY  TEPIMOV 610 1/5 TG GULVOMKNG TPOGANYNG EVEPYENG GTOVG
ovppetéyovteg g peAémc. H emoyikdtta kot to OAo ennpedlovv v mpdsAnyn
evépyewng omd Ta popnuote KoOMOG Kol TNV GLUVOAIKN TPOGANYT EVEPYELOG.
Ewdwotepa, 1 mpdoinym evépyelog omd T POPNUOTO NTOV VYNAOTEPN TO YELLMOVA
amd 10 Kohokaipt Ko vymAdTEPN oTOLG Avdpeg amd TG yuvaikec. EmumAéov,
GUVOMKY] TPOCANYN EVEPYELNG KAOMG Kl 1) TPOCANYN EVEPYELNG OO GTEPEA TPOPLLLAL
NTav VYNAGTEPN TO XEWLADVO OO TO KOAOKAIPL Kot VYNAITEPT GTOVG AVOPES amd OTL
oTlG Yyuvaikec. Eidwkdtepa, M mpooAnymn evépyEwg omd T POENUATO  MTOV
479+286Kcal, dnradn 10 23% g GLVOMKNG TPOGANYNG EVEPYELONG TO YELLMDVO KoL
492+499Kcal dnradn 1o 26.8% tng cLVOMKNG TPOCANYIG EVEPYELNS TO KOAOKOIPL V1oL
TOVG GULUUETEYOVTEG Kol TV 000 GUA®V. Tlapoatnpndnke 4Tl 01 CLUPETEXOVTEG TTOV
Adppoavoay vynAotepn evépyela amd poenuoTo giyov emiong vYNAOTEPN GLVOAKN
TPOGANYT EVEPYEWNG OO OTEPEN TPOPILM, TOPOLOLN OTMAEWD EVEPYELNS AOY® TNG
COUATIKNG OpacTNPOTNTOS, VYNAOTEPO EKTIUOUEVO €VEPYEWKO 160L0Y10, OALG
nmapopoto AME. Kvpla cuvelspopd oty evépyslo amd poerjiato, 1060 TO YELLDVOL
000 KOl TO KOAOKAipL £(0VV TO YOAN, O KAPES, TO. POPNUOTO LE PACT TOV KAPE Kol TO
aAkooAovya motd. Avtd mpocBitovy £wg kot T0 75% NG CLVOMKNG TPOGANYNG
evépyewc. IloapatmpnOnke o011 Tt motd pe (oyopn Kol Ot Yupol @POVT®V

GUVEIGOEPOVV, GTNV GUVOAIKN TPOSANYT evépyelag To yetnava 0.5% kar 1.7% ko to
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KkaAokaipt 2.8% kot 2.7% avtictoya. To yeudva Kot To KoAokaipt ot avopeg elyav
VYNAOTEP TPOCANYT evEPYEWS amd TS Yyuvoikes amd motd pe (hyopn Ko
aAKOOAOVYO TTOTH, EVM Ol Yuvoaikes glyav vYNAOTEPT TPOSANYN and todt pe Chyopn
KO 0QPEYNLLOTOL.

Me Bdon ta amoteAéopata TG TOPOLGOS UEAETNG TPOKVTTOLV EPEVVITIKA
{nrovpueva yio TEpoUTEP® dlepedvno:

To epommuatordylo extipnong toolvyiov Voatog eivor &va  gpeuVNTIKO
gpyoreio 10 omolo pmopel vo efelybel mepotépw. o moapdderypo, €poOcGOV
tportomBel katdAAnAa, Oo pmopel vo ypnoipwomombei oe €dkég TANOLOUIOKES
onadeg Ommg givar ot £€enPot, ot HETaVACTES amd GAAA KpATn oL {oVV GTNV YOpPQ
pog, Gropo  Sl@OpmOV  EMAYYEAUATIKOV YOpwv, ot Onialovoeg yuvvaikeg ot
VOONAEVOUEVOL, TO GTOUO. HE E0IKEG OVAYKES, Ol NMMKI®UEVOL TOV Olafldvovy GE
ynpoxopia, KAT

[dwitepo evolapEépov Tapovcstdlel N ATOTHTOON TOV EMTEIWV EVVOATOONG
GTOV YeVIKO TANBLGUO Kol o€ evAAmTEG TANBVGLOKES opddec. Avtd Ba emétpene, pe
Bdion Tic TYHES OVPOAOYIKAV KOl ALUATOAOYIKMV OEIKTAOV, TOV YOPAKTNPIOUO OTOU®V I
OUAO®V G EPLOATOUEVOVS, VITEPEVVIUTOUEVOVS KO OPVOATOUEVOVG. XTI CLVEYELD,
1 OTOTIUNGON TOV OUTI®V TOV GLVOELOVTUL LIE TNV KATAGTACT] EVLOATMONG (S10TPOPIKES
eEMAOYEG, OwbecudTNTO  TPOPIL®Y Kol POPNUATOV KOl  OVTIKEWWEVIKOL 1)
VTOKEEVIKOL TOPAYOVTES TOL TNV ENNPEALOVY, TAGELS KOl OVTIMYELS KOTAVIADTMOV
KAT).

H avantuén kot emkdpwon deiktn evuddtmong mov Bo amotind to 16olvylo
0O0TOG HE GLVOTTIKO TPOTMO €ivol UL OTPOTNYIKN EMAOYY, O10TL EMTPEMEL TNV
ektipnon tov wolvyiov Vd0TOg 6E PeYdAo apBud atouwv. Extipdror 6t o deikng,

edv avamtuybel oe MAekTpoviky] popen, Ba €xer dvuvatdTNTa LYNANS deicdvong,
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EMOUEVMOG GLALOYNG LEYOAOL OPLOLOV OTAVINCEMV KOl EVKOLPIDV EKTOAIOELONC.

H ovoyétion tov emmédwv evouddtmong pe deikteg vyeiog, dlaitepa o€ pe
OglKTEG EMKIVOLVOTNTAG YO TV EUEAVIOT] VOSTUATOV (VTEPTOOT), KOPOLOLYYEIOKA
VOONLOTO, VEPPOAOYIKEG TAONOCELS, AOIUMEEIS TOL OLPOTONTIKOV GLGTHLATOG,
ooteondpwon) Ba avadeietl Ty onpacio Tov £XEL Yo TV OTOUIKT Kot SNUoOcta vyeio

1N TNPNON TOV EMTES®V EVVOATMOONG G€ eMBLUNTA emimEdQ.
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Abstract

There is a need to develop a questionnaire as a research tool for the evaluation of water balance in the general population. The
water balance questionnaire (WBQ) was designed to evaluate water intake from fluid and solid foods and drinking water, and
water loss from urine, faeces and sweat at sedentary conditions and physical activity. For validaton purposes, the WBQ was
administrated in 40 apparently healthy participants aged 22—57 years (37.5% males). Hydration indices in urine (24 h volume,
osmolality, specific gravity, pH, colour) were measured through established procedures. Furthermore, the questionnaire was
administered twice to 175 subjects to evaluate its reliability. Kendall’s b and the Bland and Altman method were used to assess
the questionnaire’s validity and reliability. The proposed WBQ to assess water balance in healthy individuals was found to be

valid and reliable, and it could thus be a useful tool in future projects that aim to evaluate water balance.

Keywords: water balance, questionnaire, water intake, water loss, beverages, urine indices

Introduction

Euhydration, defined as the state of being in water
balance (Shirreffs 2003), is linked with optimal
physical (Cheuvront et al. 2003) and cognitive
performance (Suhr et al. 2010), whereas dehydration
or hyperhydration, i.e. deviations from water balance,
has important health implications (Kempton et al.
2009). Therefore, evaluating water balance of popu-
lation groups is of public health interest.

Water balance reflects water intake and loss. Water
intake includes approximately 20% contribution from
solid foods and 80% contribution from fluid foods and
drinking water (Institute of Medicine 2004; EFSA
2010). It follows that although water intake is mostly
driven by thirst, it depends to some extent on dietary
choices and eating and drinking habits. Water loss is
mainly due to excretion of water in urine, faeces and
sweat. The contribution of sweat in water loss is
higher in physically active person and in hot
climates. Therefore, this component is highly variable

depending on the lifestyle of the individual and on the
environmental conditions.

Information regarding water balance in various
population groups is limited. One reason may be that
the methodology available for the direct measurement
of water intake and loss is rather complicated and
therefore not easily applicable in large number of
volunteers. A practical research tool that could
facilitate the collection of such data may be a
questionnaire that thoroughly evaluates water intake
and loss. Several questionnaires have been developed
to evaluate water intake or the contribution of solid
and fluid foods in water intake (Hedrick et al. 2010).
These are usually based on reporting the recalled
frequency of intake of fluid and solid foods and of
drinking water. Despite errors linked to recalling or to
estimating the portions of intake, these questionnaires
were able to record relatively accurately water intake as
shown by validation procedures. However, there is
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little information on questionnaires that evaluate both
intake and loss of water. Reporting water loss exhibits
difficulties due rto the subjective evaluation of
sweating, of urine volume, and of faeces volume and
water content. Recently, there has been progress in
evaluating variables or concepts that cannot be
measured directly through the use of health scales;
these are tools that an individual uses to score the
quantity and/or the quality of the variable (McDowell
2002; Panagiotakos 2009). These principles could
be applied in the estimation of water loss in a self-
administered questionnaire.

The objectives of the study were (a) to develop a
questionnaire to record water intake and loss and thus
evaluate water balance; (b) to assess the validity of
the questionnaire using a combination of hydration
indices and (c) to test the reliability of this tool.

Methods
Development of the questionnaire

The questionnaire, called herein ‘the water balance
questionnaire’ (WBQ) is presented in whole as sup-
plementary file. It was designed to be comprehensive,
explicit, short, simple and non-perplexing as well.
The WBQ was pilot tested for clarity in a group of 10
individuals and was revised according to suggestions
before it was disseminated to the final sample. On
average, a participant needed 10 min to answer. The
WBQ included a series of questions regarding: (a) the
profile of the individual; (b) consumpton of solid
and fluid food; (¢) drinking water or beverage intake;
(d) physical activity; (e) sweating; (f) urination and
defecation and (g) trends on fluid and water intake.
In particular, a series of questions regarding age, sex,
years of education, profession and health status,
emphasizing medication and disease that may affect
hydration such as kidney disease, urinary tract
infection or diabetes, were included to assess the
profile of the interviewee. The consumption of solid
and fluid foods was recorded through a semi-
quantitative food frequency questionnaire (FFQ),
which included 58 food items selected according to
their water content (USDA National Nutrient
Database). Exotic foods (e.g. exotic fruits) or foods
rarely consumed from a general population in Greece
(e.g. applesauce) were not included. The reference
portion was stated next to the food, and the frequency
of consumption was recorded as ‘never’, ‘once a
month’, ‘1-3 times per month’, ‘1-2 times per week’,
‘3-6 umes per week’, ‘once per day’ to ‘more than
twice a day’. Habits on drinking water or beverages
were recorded in detail seeking quantitative infor-
mation on glasses or bottles or cups consumed per day.
The reference portion was stated next to the liquid,
and the frequency of consumption ranged from
‘never’, ‘once a month’, ‘1-3 times per month’, ‘1-2
times per week’, “3—6 times per week’, ‘once per day’
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to ‘more than twice a day’. Physical actvity level was
estimated through the International Physical Activity
Questionnaire (IPAQ; Craig et al. 2003) while
duration of physical activity was recorded for three
activity levels (intense, moderate and mild exercise) or
for sedentary conditions. Sweating was recorded using
a 10-point scale twice, for activity or sedentary
conditions. Urination and defecation were recorded
on the basis of frequency. At the final section of the
WBQ, attitudes and trends about consumption of
fluids as well as knowledge of the participant on
recommended water intake for males and females were
recorded.

Analysis of questionnaire

Estimation of water imtake: Water from solid and fluid
foods, recorded from the semi-quantitative FFQ, was
calculated using data from the USDA National
Nutrient Database (USDA 2010). Water from drink-
ing water and water from beverages were calculated
separately.

Estimation of water loss from swearing: Duration of
exercise in hours was multiplied with the score that the
participant gave for sweating on the suitable 10-point
scale and with a factor for quantifying water from
sweating. This factor varied according to activity and
followed the 10-point scale increment: for intense
exercise, point 1 corresponded to 1000 ml water/h and
point 10 to 2000 ml water/h; for moderate exercise,
point 1 corresponded to 400 ml water/h and point 10
to 700ml water/h; for mild exercise, point 1
corresponded to 200ml water/h and point 10 to
400 ml water/h and for sedentary conditions, point 1
corresponded to 0.01 ml waterh and point 10 to
0.02 ml water/h (Costll 1977; Clarkson 1993; Rehrer
and Burke 1996; EFSA 2010). In-between values
varied in a proportional manner.

Estimation of water loss from urination: Frequency of
urination was recorded on a 5-point scale: point 1, 1
ume/day; point 2, 2-4 tmes/day; point 3, 5-7
times/day; point 4, 8-10 tmes/day and point 5,
more often. Point 1 corresponded to 750 ml water/day
and point 5 to 2500 ml water/day (Fischbach 2003;
EFSA 2010), while in-between values varied in an
analogous manner.

Estimation of water loss from defecation: A similar
approach to the one employed for the estimation of
water loss from urination was followed: point 1, 1 or
more than 1 time/day; point 2, 5—6 times/week; point
3, 3—4 times/week; point 4, 1-2 times/week and point
5, 1 tume/10 days. Point 1 corresponded to 150ml
water/day and point 5 to 75 ml water/day (Jensen et al.
1976; Fischbach 2003), while in-between wvalues
varied in an analogous manner.

Calculation of water balance: Water balance was
calculated from total water intake minus the total
water loss. Total water intake was the sum of water
from drinking water, water from beverages and water
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from foods. Total water loss was the sum of water from
sweating, water from urination and defecation.

Validation of questionnaire

During July 2010, 40 healthy volunteers, 15 men
and 25 women, aged 20-60 years, from the general
population were recruited for the study. Exclusion
criteria were disease in relation to water balance,
including urinary tract infection, kidney disease,
diabetes and menstruation during study. Particularly
25 women, aged 20—58 years (29 = 11 years) and 15
men aged 22-57 years (32 = 12 years) participated in
the validation of the WBQ. All volunteers were
informed on the objectives of the study and the
procedures involved and signed an informed consent.
The retrieved data were confidential, and the study
followed the ethical considerations provided by the
World Medical Associaton (52nd WMA General
Assembly, Edinburgh, Scotland, October 2000).

Individuals were instructed to avoid foods that
colour urine and to report health problems during
collection of body fluids.

All participants completed the WBQ, filled in a
3-day diary (3DD) and provided urine samples for
the measurement of hydration indices. In particular,
participants submitted a 3DD that recorded the
amount of solid and fluid food intake. Detailed
description of food was requested (e.g. food product
brand name). The 3DD was completed during three
consecutive days (i.e. Sunday, Monday and Tuesday).
On Wednesday, participants completed the WBQ and
submitted 24 h urine for testing. Collection started the
day before after the first morning urination until the
first urination of the following day, which was included
in the collection. Urine was collected in bottles stored
in an isothermal box kept at 8°C using ice packs
renewed every 68 h and were submitted for analysis.
On the day of the analysis, participants allowed the
measurement of somatometric indices, i.e. body
weight and height (Tanita, Corporation of America,
Arlington Heights, 1L, USA; Body Composition
Analyser, TBF 300; Leister Height Measure).

Urine colour was determined via a colour chart
(range, 1-8) at Dictionary of Color, Maertz and Paul,
2nd edition, 1950 (Armstrong et al. 1994), urine pH
and specific gravity via Siemens immersion films, urine
osmolality via duplicate measures of freezing-point
depression (Cryoscopic Osmometer, Osmomat 030,
Gonotec, Berlin, Germany).

Reliabiliry of questionnaire

Apparently, healthy individuals from the general
population were asked to participate in the study. In
particular, 175 individuals (41 = 19 age, 47% males)
were agreed to voluntarily participate in the reliability
process of the study. Participants were stratified by age
and sex according to data from the Hellenic Statistical

Authority. Participants were asked to complete the
WBQ twice, within 2-4 weeks interval in September
2010. The WBQ was administered under similar
weather conditions in the same areas of Athens.
Average temperature during the two periods that the
repeatability testing occurred was 24.2°C (Hellenic
National Meteorological Services, Athens, Greece).

Statistical analysis

Results are presented as mean * SD for the normally
distributed variables and median (P25-P75) for the
skewed ones. Normality was tested using P—P plots
and histogram. Differences between genders regarding
the anthropometric and biochemical characteristics
were assessed with the Mann—Whitney U-test, after
controlling the normality of the distribution. The
reliability of the WBQ was evaluated using the Bland
and Altman method for assessing agreement between
the two measurements (Bland and Altman 1986).
Moreover, Spearman’s p coefficient between the
difference and the average of the water intake
estimated through both records was calculated to
assess potental bias in estimation (significant values of
p indicate divergence in the intake between the two
administrations as the intake increases or decreases).
In addition, Student’s paired z-test and Wilcoxon
signed-rank test were also applied to further evaluate
the difference between the two recordings. Kendall’s
7 coefficient of agreement was used to evaluate the
validity of the WBQ developed (Kendall 1938).
Chronbach’s a was also applied to assess the internal
consistency of the WBQ in both administrations. All
statistical analyses were performed using PASW
Statistics 18 (SPSS, Inc., Chicago, IL, USA).

Results
Development of questionnaire

The pilot testing of the WBQ in a group of
10 individuals showed that the questionnaire was
comprehensive and clear but suggested revision of
some gquestions on frequency of fluid and drinking
water intake. The questions were revised to deliver a

Table I.  Anthropometric characteristics for the participants in the
validation process (n = 40)*.

Male (n= 15) Female (n = 25)

P50 (P25-P75) P50 (P25-P75) P values’
Weight (kg) 83 (74, 94) 57 (52, 64) <0.001
Height (cm) 180 (176, 189) 164 (162, 169) <0.001
TBW (kg) 48 (45, 54) 32 (31, 34) <0.001
Fat (%) 18 (15, 22) 23 (19, 28) 0.004
BMI (kg/m?) 25 (23, 26) 21 (20, 23) <0.001

*Results are presented as median (P50) and 1st-3rd quartile
(P25-P75); TP values derived through the Mann—Whitney U-test,
after controlling for the normality of the characteristcs’ distribution.
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Table II. Biochemical urine markers characteristics (i.e. urine volume, urine colour, urine osmolality, specific gravity, pH) for participants in

the validation process (n = 40)*.

Total sample Male (n=15) Female (n = 25)
P50 (P25-P75) P50 (P25-P75) P50 (P25-P75) P valuest
Urine volume (ml/24 h) 1360 (870, 1920) 1060 (770, 1710) 1580 (990, 2120) 0.08
Urine colour 6(2,7) 76,7 5(2,6) <0.001
Urine osmolality (mOsm/kg) 0.532 (0.370, 0.852) 0.825 (0.533, 0.938) 0.441 (0.291, 0.650) 0.003
Specific gravity 1.018 (1.015, 1.024) 1.020 (1.015, 1.025) 1.015 (1.015, 1.023) 0.49
pH 6 (3, 6.5) 6 (6.0, 6.5) 6 (5.0, 6.5) 0.75

* Results are presented as median (P50) and lst-3rd quartile (P25-P75); TP values derived through the Mann—Whitney U-test, after

controlling for the normality of the characteristics’ distribution.

quite comprehensive questionnaire. Consequently,
during administration of the WBQ to the final study
population was no need for assistance by the
interviewer.

Validation of the questionnaire

Anthropometric characteristics of the participants in
the validation process of the WBQ are presented in
Table I, whereas biochemical urine markers charac-
teristics (i.e. urine volume, colour, osmolality, pH and
specific gravity) are presented in Table II. Results
revealed that all indices were within the physiological
ranges (Fischbach 2003); however, urine indices in
men and women were different in most cases
(Table II). Water balance as estimated through the
WBQ was further correlated with urine indices to
assess the validity of the tool. In particular, moderate
agreement between the water balance and the
respective biomarker was evident for urine volume
(r=0.29, p=0.015), urine colour (r= —0.28,
p=0.033) and wurine osmolality (7= —0.30,
p=0.010). No correlation was obtained for urine
specific gravity (7= —0.107, p=0.403) and pH
(r=—0.093, p=0.483). Water intake correlated
moderately with the results from 3DDs (7= 0.32,
p = 0.008). Water intake from 3DDs was 2264 £ 789.
Moreover, analysis was further performed between
the two genders. Results revealed high validity of the
WBQ among females (n = 25; correladon with urine
osmolality 7= 0.43, p = 0.004; with urine volume

7= 0.3, p=0.04 and with urine colour 7= —0.35,
P =0.033) but notamong males (n = 15; all ps = 0.05).
Results of the validation of the 40 participants were
for water total consumption, 3400 = 900 ml/day, in
particular water from foods was 690 = 300 ml/day,
water from beverages was 1100 £ 640 ml/day, water
from drinking water was 1850 £ 750 ml/day, the
water loss was 2260 * 1690ml/day and the water
balance was 640 = 1980ml/day (data shown are
mean = SD).

Reliabiliry of the questionnaire

The results from the comparison of the wwo
administrations of the WBQ (i.e. the reliability
process) are presented in Table III. No differences
were observed regarding water intake between the two
recordings (p = 0.92). In particular, there were no
differences in recordings of water intake from solid or
liquid foods and from drinking water (p=0.91,
p=0.70, p=0.24, respectively). Additionally, no
differences were revealed regarding water loss
(p=0.18) or water balance (p = 0.15). Moreover,
according to the Bland and Altman method, the mean
differences of the estimated water intake did not differ
from zero (according to the results of Student’s paired
r-test and Wilcoxon signed-rank test), while the limits
of agreement (Figure 1) were quite narrow and
considered acceptable to reveal the reliability of the
estimated measures. An exception can be noticed as
regards the water balance and water loss, where the

Table III.  Results of the reliability procedure (n = 175)*.

First recording Second recording
of the FFQ of the FFQ Pvaluest Mean difference Limits of agreement
‘Water total consumption (mlday) 3466 = 1014 3464 = 1014 0.92 2.6 (—732,737)
Water from food (ml/day) 584 (430, 757) 572 (426, 763) 0.91 6.6 (—319,332)
Water from liquids (ml/day) 868 + 507 859 + 503 0.70 3.9 (—413, 461)
Water from water (mlday) 1920 (1440, 2425) 1920 (1440, 2420) 0.24 14.6 (—479, 508)
Water loss (mlday) 3410 (1960, 4980) 3400 (2140, 5460) 0.18 —73.2 (— 2045, 1899)
Water balance (mlday) 27 (- 1556, 1200)  —58 (— 1730, 1169) 0.15 61.7 (— 2449, 2573)

* Results are presented as mean * SD (for the normally distributed variables, i.e. water from liquids and water total consumption) and as P50
(P25-P75) (for the skewed variables, i.e. water balance, water from food, water from water and water extraction toral); 1P values derived
through the Student’s paired r-test (for the normally distributed variables, i.e. water from liquids and water total consumption) and through the
‘Wilcoxon signed-rank test (for the skewed variables, i.e. water balance, water from food, water from water and water extraction total).
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limirs of agreement were quite wide. However, no bias
was evident regarding the two recordings in all cases
studied (all Spearman’s p < 0.15, all p > 0.05).
Furthermore, Cronbach’s @ was moderate but similar
in both recordings (i.e. 0.38 and 0.39, respectively).

Discussion

This study delivered a questionnaire for assessing
water balance in healthy adult men and women.

The WBQ was found to be repeatable and was
validated against a 3DD and hydration indices in
urine as well.

In particular, the most important outcome of the
study was a questionnaire that may be employed for
the evaluation of water balance from assessing water
intake and loss. For the evaluation of water intake,
solid and fluid foods were included to reflect the
observation that the contribution of water from all
foods is important to our daily water intake (Institute
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of Medicine 2004; EFSA 2010). Our findings reported
herein are in agreement with these observations,
showing that water from solid foods contributed
approximately 20% of water intake. Water from
beverages, which included milk, juices, coffee, alcohol,
tea and soft drinks (carbonated or non-carbonated),
contributed approximately 30%, whereas drinking
water contributed approximately 50% of daily water
intake.

For the evaluation of water loss in urine, faeces and
sweat, self-estimation with the aid of a point scale
scoring was used. This innovative approach was based
on the recent concept that point scales are important
tools in evaluating an individual’s health character-
istics when those are difficult to or cannot be
measured directly (Panagiotakos 2009). They also
considered reliable and therefore during the past
years, they have become a routine part of evaluating
interventions and in planning health care (McDowell
2002). The applicaton of a point scale in the
estimation of water loss in urine, faeces and sweat
involved the difficulty of quantifying self-reporting
increments, i.e. to correspond the scoring of the point
scale to water volume. This was achieved by accepting
that the range of scores provided in the point scale
corresponded to the range of physiological water
losses in urine, faeces or sweat. In particular, in
healthy adults, water loss in urine ranges from 600 to
3000ml water/day (Fischbach 2003). Thus in the
point scale, score 1 corresponded to 600 ml water/day
and point 5 to 3000 ml water/d, while intermediate
increments varied accordingly. Water loss in faeces
ranges from 200 to 50ml water/day (Jensen et al.
1976; Fischbach 2003). Therefore, point 1 corre-
sponded to 200 ml water/day and point 5 to 50ml
water/d. Quantifying water loss in sweat was more
complicated because sweat loss is related to environ-
mental conditions as well as physical activity levels. In
this questionnaire, environmental conditions were
indirectly incorporated because the answers of the
participants referred to the last week. The IPAQ
questionnaire embedded in the WBQ presented
herein was employed to characterize four different
physical activity levels, allowing the interpretation of
sweating in intense, moderate, low exercise or
sedentary conditions.

It must be noted that for the evaluaton of water
balance, endogenous water formation from meta-
bolic processes and water loss from exhaling were
not included because of the difficulty to estimate
these components through a questionnaire. How-
ever, the amount of water that formed from
metabolic processes is almost equal to the amount
of water lost from exhaling, approximately 500 ml.
Therefore, the error induced in the water balance
equation for not including these components may be
very small.

The second important outcome of the study refers
to the validation of the WBQ. This questionnaire was
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validated through correlation of WBQ results on water
balance with results from 3DDs and a combination of
hydration status indicators. The correlaton of WBQ
results on water balance with the 3DDs and with urine
volume, urine colour and urine osmolality was
moderate. These urine indices are used for evaluating
hydration status in individuals or in population
groups.

This multple approach was chosen to overcome the
difficulty in evaluating hydration, expressed in the
literature; although many hydration indices have
been proposed, the gold standard for assessing
hydration status remains elusive (Armstrong 2007).
This suggests that a combination of indices may be
appropriate in depicting hydration status. Kavouras
(2002) reported that changes in body weight, along
with urine osmolality, specific gravity, conductvity
and colour are among the most widely used indices.
Nevertheless, urine osmolality has been proposed
recently as the most promising marker available
(Shirreffs 2003). In studies evaluating changes in
hydration during exercise, urine osmolality has been
used as the main index of hydration. For example,
Yeargin et al. (2010) and Maughan and Shirreffs
(2010) have used this index for evaluating hydration
responses in football players. MacLeod and
Sunderland (2009) used urine osmolality as well to
assess hydration in hockey players while Valiente et al.
(2009) in collegiate athletes.

There are few studies that have evaluated the
hydration status of population groups using hydration
status indicators. Urine osmolality has been used to
evaluate hydration in children. Bar-David et al. (2009)
examined volunteer dehydration of 429 eclementary
school children.

Overall, the aforementioned findings derived
through the correlatons between the WBQ, the
3DDs and the urine indices suggest that the WBQ
was able to depict the water balance in the
participants.

The third important outcome of the study refers to
the testing of the reliability of the WBQ. It was found
that the WBQ was repeatable for all components
tested. In particular, water intake from solid food,
from beverages, from drinking water, and water intake
from all sources, water loss from all sources and water
balance were repeatable.

In conclusion, the study delivered a reliable and
valid questionnaire for assessing water balance in an
adult population, through evaluating water intake and
water loss.

Declaration of interest. We would like to thank
Dr Susan Shirreffs for scientific advice, Georgios
Pounis for his contribution on the statistical design of
the project, and Irini Gelastou and Sofia Maina for
technical assistance. The study was supported by a
research grant from Coca-Cola.

182



144 O. Malisova et al.

References

P> Armswrong LE. 2007. Assessing hydration status: the elusive gold
standard. ] Am Coll Nurr 26(5 Suppl):5755-5848S.

Armstrong LE, Maresh CM, Castellani JW, Bergeron MF,
Kenefick RW, LaGasse KE, Riebe D. 1994, Urinary indices of
hydration status. Int ] Sport Nutr 4(3):265-279.

»Bar-David Y, Urkin J, Landau D, Bar-David Z, Pilpel D. 2009.
Voluntary dehydration among elementary school children
residing in a hot arid environment. | Hum Nutr Diet 22(5):
455-460.

»Bland JM, Altman DG. 1986. Srtatistical methods for assessing
agreement between two methods of clinical measurement.
Lancet 1:307-310.

Cheuvront SN, Carter R, 3rd, Sawka MN. 2003. Fluid balance and
endurance exercise performance. Curr Sports Med Rep. 2(4):
202-208.

Clarkson PM. 1993, The effects of exercise and heat on vitamin
requirements. In: Marriott BM, editor. Nutritional needs in hot
environments. Washington, DC: National Academy Press.
p137-171.

P Costill DL. 1977. Sweating: its composition and effects on body
fluids. Ann NY Acad Sci 301:160- 174.

»Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML,
Ainsworth BE, Pratt M, Ekelund U, Yngve A, Sallis JF, Oka P.
2003, International physical activity questionnaire: 12-country
reliability and validity. Med Sci Sports Exerc 35:1381-1305.

EFSA 2010. Scientific opinion on dietary reference values for water.
EFSA ] 8(3):1459. 48 pp.

Fischbach FT. 2003. A manual of laboratory & diagnostic tests.
In: Williams & Wilkins, editor. Lippincott. Philadelphia, USA.
p 184-371.

» Hedrick VE, Comber DL, Estabrooks PA, Savla ], Davy BM. 2010.
The beverage intake guestionnaire: determining initial validity
and reliability. ] Am Diet Assoc 110(8):1227-1232.

Institute of Medicine (U.S.). Panel on Dietary Reference Intakes
for Electrolytes and Water. 2005. Dietary reference intakes for
water, potassium, sodium, chloride, and sulfate, Panel on
Dietary Reference Intakes for Electrolytes and Water, Standing
Committee on the Scientific. Evaluation of Dietary Reference
Intakes, Food and Nurrition Board. Available at: www.nap.edu

P Jensen R, Buffangeix D, Covi G. 1976. Measuring water content of
feces by the Karl Fischer method. Clin Chem 22(8):1351-1354.

P Kavouras SA. 2002. Assessing hydration status. Curr Opin Clin
Nutr Metab Care 5(5):519-524.

P Kempton MJ, Ertinger U, Schmechtig A, Winter EM, Smith L,
McMorris T, Wilkinson ID, Williams SC, Smith MS. 2009.
Effects of acute dehydration on brain morphology in healthy
humans. Hum Brain Mapp 30(1):291-298.

Kendall MA. 1938. New measure of rank correlation. Biomertrika
30:81-89.

P MacLeod H, Sunderland C. 2009. Fluid balance and hydration
habits of elite female field hockey players during consecutive
international martches. | Strength Cond Res 23(4):1245-1251.

P Maughan R], Shirreffs SM. 2010. Dehydration and rehydration in
competative sport. Scand | Med Sci Sports 20(Suppl 3):40-47.

McDowell 1. 2002. Encyclopedia of public health. The Gale Group,
Inc., Farmington Hills, MI, USA. Available at: www.encyclope-
dia.com/doc/1G2-3404000406.html.

P Panagiotakos D. 2009. Health measurement scales: merhodological
issues. Open Cardiovasc Med ] 23(3):160-165.

Rehrer NJ, Burke ILM. 1996. Sweat losses during various sports.
Aust ] Nutr Diet 53:513-516.

P Shirreffs SM. 2003. Markers of hydration status. Eur ] Clin Nutr
57(Suppl 2):56-89.

P Suhr JA, Patterson SM, Austin AW, Heffner KL. 2010. The relation
of hydration status to declarative memory and working memory
in older adults. ] Nutr Health Aging 14(10):840-843.

U.S. Department of Agriculture, Agricultural Research Service.
2010. USDA Narional Nurtrient Database for Standard
Reference, Nutrient Data Laboratory Home Page. Available at:
htp://www.ars.usda.gov/nutrientdata

PValiente JS, Utter AC, Quindry JC, Nieman DC. 2009. Effects of
commercially formulated water on the hydration status of
dehydrated collegiate wrestlers. J Strength Cond Res 23(8):
2210-2216.

P Yeargin SW, Casa DJ, Judelson DA, McDermott BP, Ganio MS, Lee
EC, Lopez RM, Stearns RL, Anderson JM, Armstrong LE,
Kraemer WJ, Maresh CM. 2010. Thermoregulatory responses
and hydration practices in heat-acclimatized adolescents during
preseason high school football. J Athl Train 45(2):136-146.

183



Journal of .
| Human Nutrition
and Dietetics

b

Joumal of Human Nutrition and Dietetics

PUBLIC HEALTH NUTRITION AND EPIDEMIOLOGY

Evaluation of seasonality on total water intake, water loss
and water balance in the general population in Greece
0. Malisova,* V. Bountziouka,*t D. B. Panagiotakos, { A. Zampelas,* & M. Kapsokefalou*

*Unit of Human Nufrition, Department of Food Science and Technology, Agricultural University of Athens, Athens, Greece
tDepartment of Dietetics and Mutriional Science, Harokopio University, Athens, Greece

Keywords

Greece, hydratinn, questionnaire, summer, water
balance, Water Balance Questionnaire, water
intake, water loss, winter.

Correspondence

M. Kapsokefalou, Department of Food Science
and Technology, Agricultural University of
Athens, lera Odos 75, Athens 11855, Greece.
Tel.: +30 210 5294708

Fax: +30 210 5294708

E-mail: kapsok@aua.gr

How to cite this article

Malisova O., Bountziouka V., Panagiotakos D B.,
Zampelas A. & Kapsokefalou M. (2013) Evaluation
of seasonality on total water intake, water loss and
water balance in the general population in Greece.
J Hum Nutr Diet. 26(Suppl. 1), 90-96
doiz10.11114hn. 12077

Introduction

Abstract

Background: Water balance is achieved when water intake from solid and
fluid foods and drinking water meets water losses, mainly in sweat, urine
and faeces. Seasonality, particularly in Mediterranean countries that have a
hot summer, may affect water loss and consequently water balance. Water
balance has not been estimated before on a population level and the effect
of seasonality has not been evaluated. The present study aimed to compare
water balance, intake and loss in summer and winter in a sample of the
general population in Greece,

Methods: The Water Balance Questionnaire (WBQ) was wsed to evaluate
water balance, estimating water intake and loss in summer (n = 480) and in
winter (n = 412) on a stratified sample of the general population in Athens,
Greece.

Results: In winter, mean (5D) water balance was —63 (1478) mUday'l,
mean (SD)water intake was 2892 (987) n‘lI_J"da}-"l and mean (guartile
range) water loss was 2637 (1810-3922) mL"day"lk In summer, mean (SD)
water balance was —58 (2150) mL."day‘l, mean (SD) water intake was
3875 (1373) mh‘day“ and mean (quartile range) water loss was 3635 (2365
—5258) mL/day”". Water balance did not differ between summer and winter
(P =096); however, the data distribution was different; in summer,
approximately 8% more participants were falling in the low and high water
balance categories. Differences in water intake from different sources were
identified (P < 0.05).

Condlusions: Water balance in summer and winter was not different. How-
ever, water intake and loss were approximately 40% higher in summer than
in winter. More people were falling in the low and high water balance cate-
gories in summer when comparing the distribution on water balance in
winter.

increase in respiratory rates; when water losses exceed 8%
of body weight, death may occur (EFSA, 2010).

Water balance has been positively associated with physical
and cognitive performance [Cheuvront et al,, 2003; Suhr
et al., 2010; European Food Safety Authority (EFSA)
2011, Ganio et al, 2011; Armstrong ef al, 2012]. Dehy-
dration severity, depending on the level of water losses,
affects performance, thermoregulation and appetite, and
is associated with headaches, irritability, sleepiness and an

%0

These call attention to the importance of water balance
in health and well being and suggest that it is an emerg-
ing topic in public health issues.

Studies measuring water balance in small groups of
people have been conducted in the past, in most cases
aiming to measure water balance during exercise; how-
ever, data on populations are not available. Instead, data
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on water intake gathered from representative samples
from the general population (Hedrick et al, 2010) or spe-
cific population groups (Duffey ef al, 2012) may be
retrieved from the literature.

There is little information on the effects of hot
weather conditions on water balance in the general pop-
ulation. It is not known, whether during hot weather,
water intake from drinking water and from various solid
and fluid foods compensates water losses. It is expected
that these are higher in summer because, under environ-
mental heat stress, water loss from sweat increases in
response to thermoregulation of the body. Consequently,
there is an unequivocal need to compare water balance
in summer and winter in population groups. Data col-
lected in winter and in summer from people living in
Greece, a country with particularly hot summer, are of
interest for interpretations on water balance under hot
weather conditions.

Recently, the Water Balance Questionnaire (WBQ) was
validated and introduced (Malisova et al., 2012). This
questionnaire allows an evaluation of water balance from
the estimation of water intake and loss through appropri-
ately designed questions. Water intake refers to water
from solid and fluid foods and drinking water (Institute
of Medicine 2005; EFSA, 2010); thus, it depends on the
eating and drinking habits of the individual Water loss
refers mainly to water excreted in urine, faeces and sweat,
with the latter being higher in a physically active person
and in hot climates. Therefore, with respect to the life-
style of the individual, eating and drinking habits and
activity levels, as well as weather conditions, may affect
water balance.

The present study aimed to evaluate water balance in
summer and winter in a small sector of the Greek
population, estimating water intake and loss using the

WBQ.

Materials and methods

The WBQ was self-administered in summer and winter in
Athens, Greece. In particular, the WBQ was administered
during July and August 2010 to 480 individuals and in
winter during December 2010 and January and February
2011 to a new sample of 412 individuals (Table 1). On
average, a participant needed 10 min to answer. Recruit-
ment was conducted by approaching and recruiting
potential participants in the street. All volunteers were
informed about the objectives of the study and the proce-
dures involved and provided their informed consent.

The sample size was considered adeguate in achieving
statistical power equal to 909 for the evaluation of two-
sided mean (SD) differences 80 (500) mL in water
balance, at type | error level significance of 5%. The
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Table 1 Age and sex distibution of participants during summer and
winter

Female, m (%) Male, n (%) Total, n (%)

Summer

Age (years)

<19 38 (8) 25 (B) 63 (13)

20-39 B3 {17) 82 (17) 165 (35)

4064 a1 {19 83 (17) 174 (36)

=65 39 (8) 39 (8) 78 (16)

Total 251(52) 229 (48) 480 (100)
Winter

Age (years)

<19 37(9) 37 (g) 74 {18)

20-39 58 (14) 63 (15) 121 {29)

40-64 73 (18) 70 (17) 143(35)

65 37(9) 37 (g) 74 {18)

Total 205 (50) 207 (50) 412 (100}

Data are the mean {SDj.

sample of the population was stratified according to the
Hellenic Statistical Authority (Hellenic Statistical Author-
ity ELStat, http://www.statistics.gr/portal/page/portal/
ESYE/PAGE-database; accessed on 11 June 2009). The
average of the mean temperature in July, August, Decem-
ber, January and February was 34.9 °C, 354 °C, 135 °C,
14.2 °C and 146 °C, respectively (Hellenic National
Meteorological Services, Athens, Greece, http:/fwww.
hnms.gr; accessed on 12 March 2011).

The WBQ included questions regarding: (i) the profile
of the interviewee; (i) consumption of solid and fluid
food; (iii) drinking water or beverage habits; (iv) physical
activity; (v) sweating; (vi) urination and defecation; and
(vii) trends on fluid and water intake (Malisova et al.,
2012).

In particular, the profile of the interviewee was
recorded through questions on sex, age, years of educa-
tion, profession and health status emphasising medication
and disease that may affect hydration, such as kidney dis-
ease, urinary tract infection or diabetes. Consumption of
solid and fluid foods was recorded from a semiquantita-
tive food frequency questionnaire. Fifty-eight foods were
selected according to their water content (USDA National
Nutrient Database, 2010) and their cultural relevance,
identified in the methodology of ATTICA study (Manios
et al, 2005). Habits on drinking water or beverages were
recorded in detail, seeking quantitative information on
glasses or bottles or cups consumed per day. Physical
activity was estimated from the International Physical
Activity Questionnaire (IPAQ) questionnaire (Craig et al.,
2003). The duration of physical activity was recorded for
three activity levels (intense, moderate, mild exercise) or
for sedentary conditions. Sweating was recorded using a

Ell
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10-point scale twice for activity or sedentary conditions.
Urination and defecation were recorded on the basis of
frequency. Attitudes and trends about the consumption
of fluids were recorded, as well as knowledge of the par-
ticipant on recommended water intake for males and
females.

Water from solid and fluid foods, recorded from the
semiquantitative food frequency questionnaire, was calcu-
lated using data from the USDA National Nutrient Data-
base (2010). Water from drinking water and water from
beverages were calculated separately. Water loss was cal-
culated as described by Malisova ef al (2012) and was
based on data on water loss in sweat, urine and faeces as
reported in the literature (Jensen ef al, 1976; Costill,
1977; Clarkson, 1993; Rehrer & Burke, 1996; Fischbach,
2003; EFSA, 2010).

Statistical analysis

Results are presented as the mean (SD) for the normally
distributed wvariables (Le. water balance, water intake,
water from drinking water and beverages, water from
drinking water) and median (P25-P75) for the skewed
variables (ie. water from beverages, water from foods,
water loss). Normality was visually assessed using graph-
ical methods (ie. P-P plots and histograms). Differences
between sexes and seasons regarding water balance,
water intake, water from drinking water and beverages,
water from beverages, water from drinking water, water
from foods and water loss were assessed with the inde-
pendent samples f-test and the Mann—Whitney U-test
after controlling for the normality of the distribution.
Differences between the four quartiles of water balance
during winter were assessed by one-way analysis of vari-
ance and the F-test. Moreover, linear regression models
were used to evaluate sociodemographic factors (ie. sex,
age, years of school, professional status and family sta-
tus) related to water balance between summer and win-
ter. Results are presented as mean (SE) B-coefficients
along with their 95% confidence intervals. P < 0.05 was
consideered statitically significant. All statistical analyses
performed using pasw, version 18 (SPSS Inc., Chicago,
1L, USA).

Results

The age and sex distribution of the participants is pre-
sented in Table 1. Water balance derived from the assess-
ment of water intake and water loss through the WBQ,
between males and females, is presented in detail in
Table 2. In winter, the mean (SD) water balance was
—63 (1478) mUday'l, mean (SD) water intake was

2892 (987) mI.."da].F1 and mean (quartile range) water

22
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loss was 2637 (1810-3922) mUday". In summer, water
balance was —358& (2150) mUday_l, water intake was
3875 (1373) mL«"d;q.f'_1 and water loss was 3635 (2365
5258) mUda}-'_l. Differences in water intake, loss and
balance as a result of seasonality are also presented in
Table 2. In particular, differences in water balance
between summer and winter failed to be revealed
(P = 0.96), whereas water intake and loss was significantly
higher in summer compared to winter (P < 0.0001 in
both cases) (Table 2).

In winter, approximately 24% of water intake comes
from solid foods, 50% from drinking water and 26%
from beverages. Regarding water intake from beverages in
particular, approximately 13% comes from fruit juice,
14% from refreshments, 13% from milk/chocolate milk,
9% from tea/herbal infusions, 25% from coffee, 1% from
isotonic/energy drinks, 1% from milkshakes/sherbets and
23% from alcoholic drinks. In summer, approximately
15% of water intake comes from solid foods, 61% from
drinking water and 24% from beverages. Regarding water
intake from beverages in particular, approximately 14%
comes from fruit juice, 11% from refreshments (soft-
drinks/sodas), 22% from milk/chocolate milk, 9% from
teaherbal infusions, 33% from coffee, 1% from isotonic/
energy drinks and 1% from alcohol (data not shown in
tables).

Data regarding water balance during winter were classi-
fied in quartiles (Table 3), corresponding to water bal-
ance of —959 to 33 and 1035 ml/day”". These values
were used as cut-offs to categorise the data collected in
summer. Water intake and loss according to these four
categories is presented in Table 3. It was observed that
33%, 16%, 20% and 31% of the participants in summer
were falling in the four categories obtained from winter.
It should be noted that data from winter were chosen for
this treatment because these values were more homoge-
neous than the data obtained in summer.

Finally, results of the regression analysis adjusted for
sex, age, school years, professional status and family sta-
tus, revealed that working status (ie. employees versus
unemployed) was related to water balance in both seasons
[i.e. mean (SE) B : —505(250), P = 0.04 for summer;
—463 (200), P=0.02 for winter]. Moreover, male sex
was related to water balance in summer [488 (231),
P =0.04], whereas age was related to water balance in
winter [16 (5), P = 0.004] (Table 4).

Discussion

The recently introduced WBQ was employed to enable
the collection of data on water balance in a small sector
of the Greek population, thus providing for the first time
information on water intake from drinking water, bever-
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ages and solid foods and water loss, Moreover, this infor-
mation is supplemented with details on water intake and
loss in summer and winter. It must be noted that the
WBQ was validated during summer in Greece (Malisova
et al, 2012). During this season, people experience
extreme temperature conditions, which are expected to
lead to high values on water intake and loss and, with a
more diverse lifestyle, high variability in water intake and
loss (e.g. during hot days, some stay in an air conditioned
room and some are exposed to sun but, during cold days,
most stay indoors). To use the WBQ for collecting data
during winter, it was hypothesised that, if the WBQ was
able to capture water balance in summer, it would do so
in winter as well.

The present study showed that, in summer, water needs
were higher than those in winter because, in summer,
water loss through sweat was approximately 1000 mL
more than that in winter. This amount was balanced, on
average, by increased water intake. Thus, although, on
average, water balance in summer and winter were simi-
lar, differences in water intake and loss were observed. In
winter and summer, the distribution of water balance was
normal; however, the range of the distribution obtained
in winter was narrower than that in summer: in summer,
more participants were falling in the low and high water
balance categories. It may be speculated that, in hot
weather conditions, water needs may be more difficult to
meet when relying on thirst because, when thirst occurs,
the person is already dehydrated (Kolasa et al, 2009).
Also, it may be that, in response to the discomfort of hot
weather, people may consume high amount of fluids,
thus surpassing their water needs towards hyperhydration.
Another issue that must be noted is that, in summer,
habits of exposure to environmental conditions are less
similar than those in winter. For example, some of the
participants of the study stay in air conditioned rooms
during the hot hours of the day, whereas some do not
cease their everyday activities. In winter, however, partic-
ularly during the period that the study was conducted,
the environmental conditions were mild. This may
explain why the data collected in summer are less homo-
genous than those collected in winter.

Because of lack of established cut-offs in the literature
for characterising dehydration, euhydration or hyperhy-
dration from biochemical indices or water intake and
Ioss, it is impossible to draw conclusions on the hydra-
tion status of the population. However, in future studies,
it will be important to enhance data on water intake and
loss with measurements of hydration indices. Conceptual
schemes on euhydration suggest that euhydration follows
a sinusoidal curve and that the ranges of water balance
for dehydration, euhydration or hyperhydration may be
wide. Shirreffs (2003) suggests that euhydration is a

a3
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Table 3 Distribution' of participants, water balance, intake and loss during winter and summer, according to the quartiles of water balance

during winter
Quartiles of water balance (mL day—")?
1st quartile 2nd quartile 3rd quartile 4th guartile
(<—959) (~959 o 33) (33 to 1035) (=1035) P
Winter, n (%) 103 {25) 103 (25) 103 (25) 103 (25)
Water intake 2647 (834) 2564 (770) 2620 (637) 3523 (858) <0.0001
Water from drinking water and beverages 2025 (725) 1967 (BS7) 1941 (574) 2608 (734) =0.0001
Water from beverages 655 (300) 678 (377) 698 (320) 1113 (481) <0.0001
Water from drinking water 1370 {648) 1289 (497) 1242 (454) 1495 {579) 0.01
Water from foods 622 (307) 558 (300) 679 (268) 916 (416) <0.0001
Water lass 4708 {1185) 2979 (879) 2141 (672) 1776 (649) <0.0001
Summer, n {%) 158 (33) 77 (16) 96 (20) 149 (31)
Water intake 3506 {1194) 3460 (1030) 3368 (1151) 4774 (1498) <0.0001
Water from drinking water and beverages 2774 {1064) 2755 (894) 2726 (1005) 4040 (1437) <0.0001
Water from beverages 598 (560) 859 (584) 867 (530) 1280 {1046) <0.0001
Water from drinking water 1915 (839) 1895 (B0E) 1860 (866) 2782 (1250) <0.0001
Water from foods 92 (362) 704 (361) 41 (381} 711 (304) 0.51
Water loss 6271 (2027) 3BER (1058) 2841 (1120) 2517 (1118) <0.0001

*P-values derived via one-way analysis of variance and the F-test.

Tall variables were nomally distributed within the quartiles of water balance during winter; thus, the results are presented as the mean (SD).
Quartiles of water balance were defined according to water balance during winter.

Table 4 Linear regression modek to evaluate sociodemographic factors related with water balance between summer and winter

Summer (n = 480)

Winter {n = 412)

Mean (SE) B 95% CI P Mean (SE) B 95% ClI P
Males versus. females 488 (231) (35, 941) 0.04 176 (170) (—158, 511) 0.30
Age (years) 3(8) (=13, 20) 0.68 16 (5) (5, 26) 0.004
School (years) 39 (37) (—34, 112) 030 3 (249 (~44, 50) 0.89
Warkers versus. nonworkers* 505 (250) (997, —13) 0.04 —463 (200) (—856, —70) 0.02
Married versus. single” ~305 (291) (~878, 268) 030 ~150 (224) (592, 291) 0.50

*The "Workers" category include freelancers and employees in the private and public sectors;, the 'Monworkers' category include unemployed,

retied and others (i.e. housewives, students).
Singles, divorced and widowers are included in the 'Single’ category.
Q, confidence interval.

dynamic state between water intake and loss and that
there may be a time delay before replacing water loss or
before losing water excess. This approach is in agreement
with the observation that, in these healthy adults, the
water balance range was relatively wide.

The second important finding refers to water intake in
winter and summer in the small sector of the Greek pop-
ulation. Water intake of 2892 (987) mL/day™" in winter
compares well with the data in the literature on water
intake (EFSA, 2010). Water intake in summer was higher
than most reports for water intake in winter, although
this may be attrbuted to the high temperatures experi-
ence in Athens during the months of the study.

It appears that, in summer, water intake from solid
foods was lower and water intake from drinking water

94

and beverages, particularly coffee, was higher than in
winter. This is applies both when water intake is
expressed as mL/day " and as a percentage of total water
intake. In particular, evaluation of water intake from
drinking water and from solid and fluid foods reflects the
observation that the contribution of water from all foods
is important to our daily water intake (Institute of Medi-
cine 2005; EFSA, 2010). The findings reported in the
present study are in agreement with these observations,
showing that water from solid foods contributed approxi-
mately 20% of water intake. Water from beverages, which
included milk, juices, coffee, alcohol, tea and soft drinks
(carbonated or noncarbonated), contributed approxi-
mately 30%, whereas drinking water contributed approxi-
mately 50% of daily water intake.

@ 2013 The Authors
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The third important finding refers to the evaluation of
water loss in summer and in winter. In summer, water
loss was approximately 40% higher than in winter. This
is in agreement with the observed higher water intake in
summer (approximately 40% as well) with respect to
achieving balance. In the questionnaire used in the pres-
ent study, environmental conditions were indirectly
taken into account in the estimation of water balance
because the answers of the participants referred to ‘the
last week’ of questionnaire administration. Physical activ-
ity habits were considered because the IPAQ question-
naire  embedded in the WBQ was employed to
characterise four different physical activity levels and to
interpret sweating in intense, moderate, low exercise or
sedentary conditions.

It may be speculated that a variety of factors, apart
from environmental conditions or physical activity level,
may affect water balance, reflecting barriers in proper
hydration. These are indirectly suggested by the differ-
ences observed in relation to sex, age or employment
(Table 4) and need to be investigated further. For exam-
ple, it has been speculated that the availability of drinks,
water fountains or vending machines, as well as the policy
for breaks at work or accessibility to bathrooms, may
influence drinking habits during the day (Kenefick &
Sawka, 2007). These stress the need for strategies, includ-
ing education and development of infrastructures,
towards proper hydration.

In the present study, the WBQ was shown to be a prac-
tical research tool for estimating water balance because it
allowed screening of a relatively large sample and gather
detailed information on water balance. This is a strength
of the present study. Nevertheless, interpretations on
screening for water loss must be treated with particular
caution because the WBQ has been validated for water
balance and for water intake but not for water loss (Mal-
isova et al., 2012). It must be noted that, with this
research tool, it was not possible to draw conclusions on
the hydration status of the population. This limitation
arises because threshold limits on water balance from the
WBQ for evhydration, hyperhydration and dehydration
have not been established. Consequently, if such threshold
limits are recognised, then the WBQ would be sufficiently
powerful to provide useful information in relation to the
hydration of the population.

In conclusion, the present study reports data on
water balance in the Greek population with details
referring to different sources of water intake and loss.
Differences in data obtained in winter and summer
were observed. Although water balance was not differ-
ent in summer or winter, it appears that, in summer,
more participants were falling in the low and high
water balance categories.

& 2013 The Authors
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Estimations of water balance after validating and administering the
water balance questionnaire in pregnant women
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Abstract

Dehydration during pregnancy may be hamful for the mother and fetus; thus our objective
was to understand whether pregnant women balance water intake and loss. The Water Balance

Keywords

Hydration, loss, pregnancy, water balance
questionnaire, water intake, WBQ-P

Questionnaire (WBQ) was modified to reflect pregnancy (WBQ-P). Validation was performed

using 3-day diaries (n = 60) and hydration indices in urine (osmolality, specific gravity, pH and

History

color, n =40). The WBQ-P was found valid according to Kedhal 7-b coefficient agreement. The

WBQ-P was administered to 95, 100 and 97 women per trimester, in Greece. Median (IQR) water
balance, intake and loss were, respectively, 203 (—577, 971), 2917 (2187, 3544) and 2658 (2078,
3391) mi/day; these did not differ among the trimesters or between pregnant and
non-pregnant women. However, more pregnant women were falling in the higher quartiles
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of water balance distribution. No differences in sources of water intake were identified except
that women in the third trimester had lower water intake from beverages.

Introduction

Maintaining water balance is linked with optimal physical and
cognitive performance (EFSA, 2011), therefore it should be a goal
towards individual as well as public health and well-being.
Deviations from balance lead to dehydration or overhydration,
both associated with health problems in the general population.
Dehydration may be harmful for the mother as well as the fetus
(American Pregnancy Association, 2013); dehydration during
pregnancy may be linked to miscarriage and preterm labor
(Gilbert & Brace, 1993; Lajinian et al., 1997).

Women during pregnancy are vulnerable to dehydration.
First, they have increased water needs. These depict the weight
gain, higher energy intake and increase in blood volume occurring
during pregnancy, the formation of amniotic fluid and water loss
in vomit when experiencing hyperemesis gravidarum symptoms
(Hofmeyr & Giilmezoglu, 2002; Modena & Fieni, 2004). Second,
meeting water needs through diet may be more difficult in
pregnant than in non-pregnant women because of food aversions
and/or avoidance of fluid intake when morning sickness appears.
It follows that pregnant women may not be effective in balancing
water intake and loss towards meeting euhydration. Recently,
EFSA proposed that pregnant women need 300 ml water/day more
than non-pregnant women. This amount of water was not based
on collected data but on estimations of higher energy
intake, approximately 300 Kcal, occurring during pregnancy
(EFSA, 2010).

Correspondence: Maria Kapsokefalou, Department of Food Science and
Technology, Agricultural University of Athens, Tera Odos 75, Athens,
11855, Greece. Tel/Fax: 30 210 5294708. E-mail: kapsok @aua.gr

There is practically no literature on evaluation of water
balance in pregnant women as revealed by a recent biblio-
graphical search at the database of the US National Library of
Medicine using words ‘‘water balance’, *‘dehydration” *‘water
intake”’ and “‘pregnant women.”’ Nevertheless, there is some
literature on water intake (Ershow et al., 1991; Santiago et al.,
2013). This reveals the gap in scientific knowledge on balancing
water intake and output in pregnancy.

Recently, new data were generated for the estimation of water
balance for the general public (Malisova et al., 2013) using a new
research tool, the Water Balance Questionnaire (WBQ), which
estimates water intake and loss (Malisova et al., 2012). Water
balance estimates may not substitute assessing water balance from
measurements of water intake and loss: however, they provide a
screening tool that captures lifestyle choices and allows the
observation of water balance diswribution in samples of the
population. This approach, i.c. developing and validating an
appropriate questionnaire and subsequently use it in order to
estimate water intake, loss and balance may be applied to different
population groups, including pregnant women.

It is of unequivocal interest to clucidate our knowledge on
water intake, loss and balance in pregnant women in order to
understand whether they balance their water intake and loss.
These data will eventually support scientifically substantiated
advice to the benefit of public health.

The objective of this study was to estimate water intake,
loss and balance in pregnant women. To reach this objective
the WBQ was slightly modified to reflect pregnancy lifestyle
features (WBQ-P), validated and subsequently administered
to approximately 300 pregnant women, 100 from each trimester.
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Methods

For estimating water balance in pregnant women, the WBQ
(Malisova et al., 2012) was modified to WBQ-P in order to
include questions that describe or evaluate pregnancy progress
and status, clinical status, vomiting and taste preferences
and aversions developed during pregnancy. The WBQ-P was
validated in pregnant women as described below, with a
methodology similar to that followed in validating the WBQ
(Malisova et al., 2012).

Development of the WBQ-P

The WBQ included questions regarding: (A) the profile of the
interviewee, (B) consumption of solid and fluid food, (C) drinking
walter or beverage habits, (D) physical activity, (E) sweating,
(F) urination and defecation and (G) trends on fluid and water
intake (Malisova et al., 2012). The WBQ-P also included more
specific questions on each part of the WBQ that describe or
evaluate pregnancy progress and status, clinical status, vomiting
and taste preferences and aversions developed during pregnancy.

In particular, the profile of the interviewee was recorded
through questions on age, years of education, profession, health
status, family status and the number of children in the family.
Also, it was recorded whether the pregnancy was induced by
artificial insemination, whether this was a multiple pregnancy.
Medication, including supplements, was recorded. Consumption
of solid and fluid foods was recorded from a semi-quantitative
food frequency questionnaire. Fifty eight foods were selected
according to their water content obtained from the USDA
National Nutrient Database (USDA, 2010) but exotic or rarely
consumed foods were not included. Habits on drinking water or
beverages were recorded in detail seeking quantitative informa-
ton on glasses or bottles or cups consumed per day. Physical
activity was estimated from the International Physical Activity
Questionnaire (IPAQ) questionnaire, sort version (Craig et al.,
2003). Duration of physical activity was recorded for three
activity levels (intense, moderate, mild exercise) or for sedentary
conditions. Sweating was recorded using a 10-point scale twice,
for activity or sedentary conditions. Urination and defecation were
recorded on the basis of frequency and vomiting was reordered on
the basis of frequency and quantity. Attitudes and trends about
consumption of fluids were recorded as well as knowledge of the
participant on recommended water intake for pregnant and non-
pregnant females.

Water from solid and fluid foods, recorded from the semi-
quantitative food frequency questionnaire, was calculated using
data from the USDA National Nutrient Database. Water from
drinking water and water from beverages were calculated
separately. Water loss was calculated as in Malisova et al.
(2012) and was based on data on water loss in sweat, urine,
feces and vomiting reported in the literature (Clarkson, 1993;
Costill, 1977; Fischbach, 2003; Jensen et al., 1976; Rehrer &
Burke, 1996).

Validation of the WBQ-P

Sixty healthy pregnant women, aged from 19 to 46 years old
(33 £5 yrs), 20 from each trimester, from the general population
were recruited to the study. Exclusion criteria were urinary tract
infection, kidney disease and diabetes because these affect water
balance; however none of the women that participated in the
validation procedure reported any of these diseases. All volunteers
were informed on the objectives of the study and the procedures
involved and signed an informed consent. The retrieved data were
confidential. The study followed the ethical considerations
provided by the World Medical Association (52nd WMA
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General Assembly, Edinburgh, Scotland, October 2000); the
World Medical Association (2000) Declaration of Helsinki:
Ethical Principles for Medical Research Involving Human
Subjects, with notes of clarification of 2002 and 2004; the
Guidelines on the Practice of Ethics Committees Involved in
Medical Research Involving Human Subjects; the Guidelines for
the Ethical Conduct of Medical Research Involving Children,
revised in 2000 by the Royal College of Paediatrics and Child
Health: Ethics Advisory Committee and was approved from the
Ethics Committee of the Alexandra Hospital, Athens, Greece.

Individuals were instructed to avoid foods that color urine
(such as cherries or beets) and to report health problems during
participation to the study.

All 60 participants completed the WBQ-P and filled in a 3-day
diary (3DD); 40 of them also provided one morning urine sample
for the measurement of hydration indices. In particular partici-
pants submitted a 3DD that recorded solid and fluid food intake,
the frequency of urination and defecation and the frequency and
quantity of vomiting. Detailed description of food was requested
(e.g. food product brand name). The 3DD was completed during
three consecutive days (i.e. Sunday, Monday and Tuesday). Forty
participants also submitted one morning urine sample for testing.
Urine color was determined via a color chart (range, 1-8)
(Armstrong et al., 1994), urine pH and specific gravity via
Siemens immersion films, urine osmolality via duplicate meas-
ures of freezing-point depression (Cryoscopic Osmometer,
Osmomat 030, Gonotec).

Evaluation of water intake, loss and balance in pregnant
women in Greece

The WBQ-P was administered on a sample of 298 pregnant
women aged 19-46 (33 +6 yrs). Volunteers were recruited by
announcements at ‘“‘Alexandra’ Hospital, Department of
Obstetrics and Gynaecology, University of Athens. Exclusion
criteria were urinary tract infection, kidney disease and diabetes
because these may affect water balance. Eleven women reported
diabetes and were excluded from the analysis. In particular, the
WBQ-P was administered to 95 pregnant women from first
trimester, 100 from second trimester and 97 from third trimester
of pregnancy in the area of Athens, Greece. The WBQ-P was
administered in winter, from 10/2011 to 2/2012. All participants
were informed on the purpose and protocol of the study and
signed an informed consent.

Data on water intake, loss and balance have been collected in
the past for the general public using the WBQ (Malisova et al.,
2012). This database was revisited and the subsample of non-
pregnant women, ages 19—46, approached in winter was selected.
Their answers were reanalysed as in Malisova et al. (2013) and
used herein for comparison on water intake, loss and balance
between pregnant and non-pregnant women.

Statistical analysis

The validity of the revised WBQ for pregnant women was
assessed with Kendall’s 7 coefficient of agreement. Normality
was tested using the Kolmogorov—Smirnov test. Age, BMI and
urine biomarkers (i.e. urine color, pH, specific gravity, osmolal-
ity) were normally distributed and thus presented as mean + SD.
All other measured outcomes (i.e. water intake, water from
beverages, water from drinking water, water from foods, water
loss, and water balance) were skewed. Therefore, results are
presented as P50 (P25-P75). Categorical variables are presented
as n (%). After controlling for the normality of the distribution
non-parametric tests were used to evaluate differences in water
balance, intake (including water from food and water from water
and beverages) and loss between trimesters or between pregnant
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and non-pregnant. In particular, differences in water balance,
intake and loss between trimesters were evaluated using Kruskal—
Wallis H test. Differences between pregnant and non-pregnant
women regarding the water balance, water intake (including water
from foods and water from drinking water and beverages) and
water loss were assessed with the Mann—Whitney U test
Differences between the quartiles of water balance over trimester
regarding water intake and loss were assessed with the Kruskal-
Wallis H test. Significance level was set at 5%. All statistical
analyses performed using PASW Statistics 18 (SPSS Inc,
Chicago, IL).

Results
Development of the WBQ-P

The WBQ-P was piloted tested in three pregnant women who
commented positively on its clarity and wholeness. Subsequently,
the WBQ-P was administered without problems to the sample
population. Participants found the WBQ-P quite clear, therefore
there was no need for assistance by the interviewer during the
administration of the WBQ-P.

Validation of the questionnaire

The women that participated in the validation of the WBQ-P were
33+5 years old and their BMI was 25+ 3kg/m°. Urine
osmolality was 0.522+0.223 mOsm/kg, color was 3.8+ 1.6,
pH was 6.1 £0.6, and specific gravity was 1019 = 6. All indices
were within the physiological ranges (Fischbach, 2003). Water
balance, estimated from their answers to the WBQ-P, was
correlated with urine indices to assess the validity of the tool
(Table 1). In particular, moderate agreement between water
balance and the respective biomarker was evident for urine

Table 1. Water balance, estimated from their answers to the WBQ-P, was
correlated with urine indices to assess the validity of the tool.

Kendall's 7
coefficient

Urine hydration
indices and/or

Estimates records from 3 DD of agreement  p*
WBQ-P water Urine osmolality —0.37 0.001
balance Urine color —0.31 0.009
Specific gravity 0.07 0.58
pH 0.08 053
‘WBQ-P water Urine osmolality —0.31 0.006
intake Recorded water 0.35 <0.01
‘WBQ-P water loss Recorded water loss 0.63 <0.01
Recorded defecation 0.51 <0.01
Recorded vomiting 0.51 <0.01
Recorded sweating during 0.42 <0.01
high degree of exercise
Recorded sweating during 0.33 <0.01

moderate degree of exercise

“p Values are derived through Kendall rank correlation coefficient .
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osmolality and for urine color. No correlation was evident for
urine specific gravity and pH. Moderate agreement was observed
between water intake reported through the WBQ-P and (a) urine
osmolality and (b) water intake recorded in the 3DD. High
agreement was observed between the components of water loss
reported in the WBQ-P and the 3DD, specifically losses through
urine, defeacation, vomiting and sweating during high or mod-
erate degree of exercise.

Evaluation of water intake, loss and balance

In the sample of 298 participants mean BMI was 23.6 + 3.8 k/m?,
age was 1946 (33 £ 6) years and education was 15.8 + 2.7 years.
In all, 69% of the sample was during their first pregnancy, 21%
was during their second, 6.5 their third, 2.5 their forth and 1.1
their fifth pregnancy 2% had multiple pregnancy and 2% had an
artificial insemination. The 6% of the sample was receiving
regular advice by a dietician but all had regular monthly visits to
their obstetrician.

Water balance is reported in Tables 2 and 3, estimated from the
difference between water intake and loss for each participant.
There were no differences in water balance (p=0.58), water
intake (p=10.51) and water loss (p = 0.36) among women in their
first, second and third trimester of pregnancy (Table 2). Also there
were no differences in water balance (p=0.67), water intake
(p=0.56) and water loss (p=0.07) between pregnant and non-
pregnant women (Table 3).

The consumption of beverages was observed in detail. Figure 1
depicts a summary of results on the choices of beverages in
all pregnant women participating in the study. Differences
in intake of refreshments (p <0.01) among women in their first,
second and third trimester of pregnancy and third rimester were
noticed. In particular, these differences were attributed to the
intake from refreshments or tea/herbal infusions among the
three trimesters (p<<0.0001 and p=0.04, respectively), with
women in the third trimester consuming less than women in the
first or the second trimester (Table 4). Differences in water
intake between pregnant and non-pregnant women were

Table 3. Water balance, intake and loss® between pregnant and non-
pregnant women.
Non-pregnant Pregnant
(n=96) (n=298) P>

Water Balance, ml/day 26 (—1217, 710) 203 (=577, 971) 0.11
Water intake, ml/day 2638 (2168, 3483) 2917 (2187, 3544) 0.39

Water from beverages 671 (490, 963) 678 (401, 1052)  0.63

‘Water from 1200 (720, 1680) 1440 (960, 1920)  0.35

drinking water

Water from foods 668 (495, 911) 680 (487,893)  0.94

Water loss, ml/day 2848 (2066, 4368) 2658 (2078, 3391) 0.11

“Results are presented as P50 (P25, P75), as indicated for skewed
variables.
bp Values derived through the Mann-Whitney U-test for skewed variables.

Table 2. Water balance, intake and loss” between pregnant women in first, second and third trimester.

Ist trimester (n=93) 2nd trimester (n=100) 3rd trimester (n=97) P°
‘Water balance, ml/day 189 (—496, 854) 218 (=754, 942) 244 (—506, 1137) 0.58
‘Water intake, ml/day 2876 (2230, 3540) 3046 (2208, 3529) 2736 (2074, 3589) 0.43
Water from beverages 823 (484, 1216) 734 (459, 1144) 536 (328, 800) <0.001
Water from drinking water 1200 (960, 1800) 1440 (960, 1920) 1440 (960, 1920) 0.44
Water from foods 654 (484, 896) 656 (470, 878) 701 (573, 924) 0.26
‘Water loss, ml/day 2663 (1947, 3475) 2664 (2168, 3489) 2635 (2055, 3070) 0.37

“Results are presented as P50 (P25, P75), as indicated for skewed variables.

bp Values are derived through the Kruskal-Wallis H-test.
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Figure 1. Consumption of beverages
in pregnant women, expressed as percent
contribution of beverage categories in

water intake from beverages.
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Table 4. Differences* regarding consumption of liquids between pregnant women in first, second and third trimester.

st trimester (n =95) 2nd trimester (n = 100) 3rd trimester (n =97) P
Intake, ml/day
Fruit juice 134 (44, 134) 134 (44, 314) 44 (0.00, 134) 0.35
Refreshments 48 (0.00, 145) 48 (0.00, 145) 0.00 (0.00, 48) <0.0001
Milk/chocolate milk 132 (43, 309) 132 (43, 309) 132 (43, 309) 0.38
Tea/herbal infusions 50 (0.00, 153) 0.00 (0.00, 153) 0.00 (0.00, 50) 0.04
Coffee 356 (0.00, 356) 356 (0.00, 356) 152 (0.00, 356) 0.34
Milkshakes/sherbets 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.71
Isotonic/energy drinks 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.16
Alcoholic drinks 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.67

“Results are presented as P50 (P25, P73), as indicated for skewed variables.
bp Values are derived through the Kruskal-Wallis H-test.

Table 5. Differences” regarding consumption of liquids between pregnant
and non-pregnant women.

Non-pregnant Pregnant
(n=96) (n=1298) "
Intake, ml/day

Fruit juice 44 (44, 134) 44 (44, 134) 093
Refreshments 48 (0.00, 145) 48 (0.00, 145) 0.79
Milk/chocolate milk 132 (43, 309) 132 (43, 309) 0.39
Tea/herbal infusions 50 (0.00, 153)  0.00 (0.00, 153) 0.15
Coffee 356 (12, 356) 152 (0.00, 356) 023
Milkshakes/sherbets  0.00 (0.00, 0.00) 0.00 (0.00, 0.00)  0.57
Isotonic/energy drinks  0.00 (0.00, 0.00) 0.00 (0.00, 0.00)  0.09

Alcoholic drinks 41 (0.00, 41)  0.00 (0.00, 0.00) <0.0001

“Results are presented as P50 (P25, P75), as indicated for skewed
variables.
bp Values are derived through Mann-Whitney U-test for skewed variables.

observed only in alcoholic drink consumption (p<0.0001)
(Table 5).

In order to examine in more detail the sample of women in
the three trimesters of pregnancy, their distribution in quartiles
was observed. The cut-offs were obtained from data on water
balance in non-pregnant women of the same age (Table 6)

and were at —1327ml/day, 26 ml/day and 710ml/day. Data
on water balance collected from pregnant women in all
trimesters were distributed accordingly. It was observed that
more pregnant women were falling in the two high categories,
namely the 15%, 29%, 22% and 34% of the participants
was falling in these four categories, respectively. In all
trimesters, there were differences in water intake which derive
mostly from differences in water from intake of beverages
and drinking water; there were no difference in water intake from
solid foods. Differences in water losses were observed in all
trimesters.

Finally, the percentage of participants that gave a correct reply
to question: **What is the recommended water intake per day for a
woman’’ was 24.2%. The percentage of participants that gave a
correct reply to question: *“What is the recommended water intake
per day for a pregnant woman’’ was 8.7%.

Discussion

This study delivered a questionnaire for assessing water balance
in healthy pregnant women. The WBQ-P was validated against a
3-day diary and hydration indices in urine. The WBQ-P enabled
the collection of data on water balance in a sample of
approximately 300 pregnant women, 100 from each trimester,
thus providing for the first time information on water intake from
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Table 6. Distribution® of participants, water balance, intake and loss in pregnant women in three pregnancy trimesters.

Int J Food Sci Nutr, 2014; 65(3): 280-285

Quartiles of water balance (m].l‘day)b

Ist quartile 2nd quartile 3rd quartile 4th quartile P
(ml/day) (<—1217) (—1217 to 26) (26 to 710) (>710)
Non-pregnant, n =96, (%) 19 (25) 20 (25) 20 (25) 19 (25)

Water intake 2556 (2163, 3528) 2402 (1782, 3048) 2554 (2336, 2903) 3341 (2615, 4010) 0.004
Water from beverages 637 (524, 801) 660 (374, 1000) 661 (490, 925) 1011 (725, 1408) 0.009
Water from drinking water 1200 (720, 1920) 1200 (720, 1680) 1260 (720, 1680) 1440 (960, 1920) 0.43
Water from foods 681 (507, 916) 510 (405, 732) 666 (519, 856) 819 (532, 1055) 0.04

Water loss 4842 (4515, 5703) 2909 (2535, 3732) 2311 (1796, 2647) 1875 (1265, 2785) <0.0001

Pregnant, n =298, (%) 45 (15) 85 (29) 66 (22) 102 (34)

Water intake 2276 (1996, 3127) 2284 (1869, 3131) 2861 (2279, 3350) 3475 (2959, 4015) <0.0001
Water from beverages 639 (382, 1086) 543 (355, 847) 681 (293, 934) 859 (535, 1246) <0.0001
Water from drinking water 1200 (720, 1440) 1200 (720, 1440) 1440 (960, 1920) 1680 (1200, 2160) <0.0001
Water from foods 672 (465, 851) 642 (474, 793) 657 (482, 897) 740 (548, 1027) 0.01

Water loss 4880 (3860, 5855) 2800 (2195, 3500) 2540 (1878, 2981) 2197 (1788, 2615) <0.0001

Ist trimester, n (%) 12 (12) 29 (29) 28 (28) 30 (30)

Water intake 3071 (2033, 3855) 2376 (1904, 2954) 2861 (2269, 3530) 3305 (2632, 4185) 0.001
Water from beverages 1045 (568, 1388) 584 (407, 938) 783 (500, 1269) 880 (493, 1232) 0.20
Water from drinking water 1440 (720, 1530) 1080 (720, 1320) 1440 (780, 1770) 1440 (960, 2220) 0.05
Water from foods 683 (417, 996) 533 (389, 787) 631 (503, 905) 753 (589, 1060) 0.06

Water loss 5412 (4602, 6486) 2800 (2127, 3470) 2747 (1965, 3134) 2102 (1700, 2311) <0.0001

2nd trimester, n (%) 18 (18) 29 (29) 20 (20) 33 (33)

Water intake 2564 (2082, 3650) 2183 (1736, 3142) 2969 (2410, 3519) 3476 (3127, 3854) <0.0001
Water from beverages 755 (480, 1160) 623 (203, 783) 722 (361, 866) 1141 (727, 1580) <0.0001
Water from drinking water 1380 (720, 1740) 1080 (720, 1440) 1680 (1080, 2010) 1440 (1140, 1920) 0.008
Water from foods 643 (474, 812) 634 (473, 836) 617 (368, 972) 680 (492, 936) 0.79

Water loss 5366 (3738, 6005) 2700 (2195, 3660) 2577 (2099, 3109) 2230 (1972, 2613) <0.0001

3rd trimester, n (%) 15 (15) 27 (27 18 (18) 39 (39)

Water intake 2069 (1653, 2204) 2284 (1860, 3209) 2683 (1951, 2956) 3640 (2822, 4055) <0.0001
Water from beverages 382 (132, 639) 493 (356, 771) 398 (229, 712) 704 (404, 980) 0.003
Water from drinking water 720 (600, 1200) 1200 (600, 1920) 1200 (1140, 1740) 1680 (1440, 2400) <0.0001
Water from foods 714 (501, 862) 684 (582, 742) 702 (574, 778) 839 (573, 1244) 0.18

Water loss 4342 (3140, 4897) 2833 (2260, 3537) 2135 (1688, 2762) 2250 (1650, 2681) <0.0001

“Results are presented as P50 (P25, P75), as indicated for skewed variables.
"Quartiles of water balance were defined according to water balance of non-pregnant women.
p Values are derived through the Kruskal-Wallis H-test for the skewed variables.

drinking water, beverages and solid foods, water loss and water
balance.

The most important findings refer to evaluation of water intake
during pregnancy. Water intake from all sources among pregnant
women in three trimesters was not different. When comparing
water intake in pregnant and non-pregnant women of the same age
range, there was no difference as well. The lack of established cut-
offs does not permit the characterization of our sample in terms of
percent in risk of dehydration. Therefore, we created cut-offs from
the sample of non-pregnant women extracted from Malisova et al.
(2013). We observed that, although water intake in pregnant
women was not higher than that in non-pregnant women, more
pregnant women were falling in the high quartiles of the non-
pregnant women. Thus, our data do not depict the recommenda-
tion of EFSA on higher water intake, 300ml/day, during
pregnancy but the observation that more pregnant women fall in
the high quartiles of the non-pregnant women is in agreement
with the expectation that pregnant women have higher water
intake than non-pregnant. One explanation for this observation is
that most women did not know the EFSA recommendation for
water intake during pregnancy.

Evaluation of water intake from drinking water and from solid
and fluid foods reflects that in pregnant women the contribution
of water from all sources is important in daily water intake in a
manner similar to this observed for the general population
(Fischbach, 2003; Malisova et al, 2012; USDA, 2010). Our
findings report that water from solid foods contributed approxi-
mately 25% of water intake. This is higher than the contribution of

water from solid foods in the general public (Malisova et al.,
2013), but not different from that observed in non-pregnant
women of the same age range, as reported herein. Water intake
from drinking water contributed approximately 50% of daily
water intake while beverages contributed approximately 25%.
Beverages included milk, juices, coffee, alcohol, tea and soft
drinks (carbonated or non-carbonated). Almost none of the
pregnant women reported drinking milkshakes, sherbets, isotonic
drinks energy drinks or alcoholic drinks. Almost none of the
women in third trimester of pregnancy consumed refreshments or
tea and herbal infusions. Almost none of the women in third
trimester of pregnancy consumed refreshments or tea and herbal
infusions.

In relation to the energy balance, there were no differences
among pregnant women in three trimesters. When comparing
water balance in pregnant and non-pregnant women of the same
age range, there was no difference as well.

One comment on our data may be that in these healthy
pregnant women the range of water balance was relatively wide.
Conceptual schemes on euhydration suggest that euhydration
follows a sinusoidal curve and that the ranges of water balance for
dehydration, euhydration or hyperhydration may be wide during
the day. Shirreffs (2003) suggests that euhydration is a dynamic
state between water intake and loss and that there may be a time
delay before replacing water loss or before losing excess water.
Mild dehydration that may occur during the day is estimated to
approximately 1% of body weight (EFSA, 2010), i.e. in a 60 kg
person to a deviation from water balance of 600 ml.
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{# TEQIONIKO HANENIZTHMIO AOHNON Ko (oojurknpdvera ard tov epeve)

e TMHMA ENIETHMHE KAI TEXNOAOI'TAX TPO®IMON - ; i — T -
o H cd ] 3 oo oz [ 1

i B NAAA A NOP pepounvio: .../ DUTATPOOT 110 O J“Tj)(())ﬁl))(:}

EPOQTHMATOAOI'TO EKTIMHXHY
ATATPOPIKOQN XYNHOEIOQN KAT TPOXAHYHE YTPQN

A. Anpoypooikd — Koivovikoolkovouka

@vro: 1.[JAvépuc  0.[] Muveika ‘Etoc yévwnone
AevBuvon (Tpouipetikd): Tynré@avo (Tpodipetikd):
“Yvyog (cm): | Bapog (Kg): TUVOMKE ET1) GTLOVSGY (amd 1" Anpotkon):
Encyyehpo: 1. [] Avepyoc 6. AMO o . Owoyeveloky kotaotasn: 1. [ JAyanodn
2. [] Exev6. Enayyekpartiog 2. [ Eyyanocn
3. [ Iwot. Yrarknioc 3. [JAwloyo
4. [ Anp. Yréhinhog 4. [ Xijpoc/a
5. [ Tuvtadiovyoc ApiBpdc tadiopv

B. Xopoktnplotikad tpomov (mijg - vyeiag
AcpBavete kanow edppoko 6nog: 1. [ Kebupuxd 2. [] Awvpnukd 3. [JAMo .....
Aappavete karow aopumiipope dwtpogic . O No 0.0 0p  Edv vot ONUEMOTE TOI0 1oevntiieiieriaaaiinaiiaaiaaens

Tac £yet Swyveotel kdt and to: Awpime 1. [J Nar 0. [JOn Edv eioTe yovaika PpiokesTe 08 KUTUGTUGT EYKVHOGOVIE
Oupohoipeiy 1. O Nat 0.0 0pn 1.ONwm 0.0 On

Negpiij dvorerrovpyie 1. [INar 0.JOxnt Tog nopurolovbel 0utod To Srdcmpa Kamowog duntohoyog;
1L.ONom 0.0 On

[Maoyete ano: 1. [0 Kpvopate 2.[] Avexotomrua 3. [ Awppowe 4. [ Erdewm ovykévipoone 5. [ Elkewyn evepynukdmiog

I'. Zopotwn) ApuctypréTnra
O1 TapuKdTe EPOTIGEIS UPOPOVY GTO YPOHVO MOV £YETE APIEPDOGEL Y10 KATOLE CONUTIKY SpacTnpléTITa TI Tehevtaiec 7 yuépec.
Ileprhapfavovy epmOTIGEIS GYETIKG IIE SPUCTIPIOTITES TOL KAVUTE KUTA TNV £0YUCIU GUE, OTIC HETUKIVI|GELS GUS, 6TIC SOVAEIES TOV

GTTI0V, TOL KOV KAl 6Tov ghevdepo ypovo 6o 1o woyoyeyia, dekio) 1j G8inen.

IIpwv omavTioete Tig EpOTCELS 1 Kot 2 GKeQTEITE GLEC TIC EVIOVES COUUTIKES SPUCTIPIOTNTEC OV KAVUTE KATH TIC TerevTaiss 7 yuépec.
Mig &viovn) COUOTIKY SpUcTNPOTITA OVUQEPETOL GE SPUCTIPIOTITES TOL UMCITOVY EVIOVI) GOUOTIKI TPOCTUOEID KOl GUC KAVOLY Vv
OVOTVEETE GNHOVTIKG JVOKOAGTEPY OMd OTL GUVIIBMC. TKEQTEITE LOVO TIC EVTOVES GONUTIKES JPUCTIPIOTNTEC TOL KAVOTE Kol Eiyav
Sudpketa peyaivtepy amé 10 hentd kd@be @opd
1. Kotd nic terevtaies 7 nuépes, TOOES NUEPES KAVUTE KOUTOW EVTOVI COLUTIKI SPUCTNPOTNTU, OMMC GKAWILO0, EVIOVN doKknon e Bapn.
el ce Mddpopo pe KAion. ypiyopo tpéfio, aerobics, ypriyopn modniacic. ypijyopn modniocic. ypijyopn doknon, ypiyopn

KOAOUPNON. TEVIC Lovo, ayévog oe yinedo (Toddceaipo, basketball. volleyball. handball): I:‘ nuépeg v efdopdda

2. Thg NUEPES CVTEC OV KOVATE KATOW £VTOVI] CONUTIKT] SpuaTnplotnTd T66n Opu dQlEpOVITE GUVIBMS

henta avd popd Aev yvopile/ dev o Pefatog

TIpwv anovInceTe Tic EpeTGEIS 3 Kol 4 oKepTeite Aec TI NETPrug EVIUONS GOUUTIKES SPOGTNPIGTNTES TOV KAVOTE KOTH T1g Tehevtaise 7
nuépec. Mo HETPIOC EVIOONG COUUTIKI] SPUCTIPLOTITO OVOQEPETAL GE SPUCTIPIOTNTES MOV CCUITOVV LETPLO CMLOTIKY) TPOCTABEN Kat
GO KGVOUV VO OVATVEETE KATOS GUOKOAOTEPE Und 0TI GUVIB®C. TKEPTEITE [16VO TIC PETPIUS EVTUGS CONUTIKES SPUCTIPLOTNTES OV VUl
KOVOTE Kot Eiyov SdpKela peyorvtepy amé 10 ientd kdBe Qopd.

3. Kotd 1 terevtaies 7 nuéPES. TOGES NIEPES KAVOTE KATOW PETPIUS EVTUGIS OO LOTIKY SPUCTPIOTTO. OTMS TO VI CHKMGETE KU1 V.
HeTapEpete eha@pd tikpd Papn (Mikpdtepa und 10 Kg). cuvorki) kaBuptoTnTa T00 OmtTol, NTES puBIIKES UOKICELS GOUUTOC, TOONAUTid

aveyuyIS e oAl TaxoTTe, reiapn kolvupnon. (Hopekuid pny coureptAdfete T0 mepmdmLa): D nuépes my efdondde

4. T NUEPES GUTES MOV KAVOTE KATOW PETPLUS EVTUGIS COUUTIKI SPUCTNPIOTNTE 66T GPU dIEpOVUTE GUVTBOC:

hentd ava gopd Aev yvopilo/ dev gipor PéPutog

[Iptv grUVINCGETE TG EPOTNCELS 5 KUl 6 OKEQTEITE TO YPOVO MOV MEPROTOUTE KuTd T Terevtaies 7 nuépec. Nao cvpunepihdPete 1o
TEPTATNILL GTO YDPO TNG EPYUGING GO, OTIS HETUKIVIOELS GUC KOt GTOV EAEVBEPO ¥POVO GUS Y10 WoyoyeYid, oKkNon 1} dOAno).

5. Kotd 1ic tedevtaies 7 Nuépes. TOGEC NIUEPES TEPTUTI|GUTE Y10 TEPIGGOTEPO and 10 dentd: NuUEPeS MV efSopGde

6. TIC NUEPES CVTEC OV TEPTUTIOUTE 11U TEPOGOTEPO ald 10 AenTd mOGN GPU TEPUGUTE TEPTOTOVINS:

AETTE Ovd NUEPU Agv ywopilo/ dev eipat Bépatoc D
7. IToco ypoévo nepdcate kaBiopévor oe (1o cuVNBITHEVT EPpL KOTA T ddpkelo Tov Tehevtaiov 7 nuepav: O ypovog avtdg [LTopel va
TEPLLapPavEl TO HPOVO TOL TEPVATE KUOIGILEVOL GTO GTITL GTO YPUPEi0. OTAV EMOKENTECTE Qikove. 0tav dwPalete. peketdre 1y PArénete

hiedpacon, (wArd dev mepriapfaver ov Havo): ®peg ovad NEPT Aev yvopilo/ dev el BEParog

Ot wponyodleves 7 NIEPES EIVUL AVTITPOCOAEVTIKES Y10 TNV GV GOUATIKY GO SpacTPOTTo: 1.ONer 0.0 Opn
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A. Inpaoete IOX0 ZYXNA KeTOVOLOGUTE T TUPIKATE TPOQIIE Tov TehevTaio njva:
IIpogoyi). Bu TPENEL VO UILUVTICETE EYOVICS OC NEPIST UVEQOPAC TNV MOGHTITU TOV GVOYPIQETUL GTIC TUPEVOETELS.

(Zuvrn|oeic: ¢ = Qopéc, p. = YPUUNGPL, Ty, = Tepdyo, p4. = pirldvi tooyov = 240 ml)

Iote/
Trawna

139/
e

129/
epdop.

3-6 o/
eBoop.

1g/
nuépa

=20/
npEpa

Youi aonpo (1 etta 307p 1] péta 1067T)

Dpuyovia gonpn (2 Tuy)

Youi ohkic ahéoemc (1 oite 30yp 1| @£T0 T00T)

Dpoyevid olKNg orécemc (2 Ty

Koviovpt @ec/kng, mita (Govfidict). wopdikia paépyiep (1 tuy)

Kpueivia i kpakep(2 Aentd). nefipdadie(l pépo), koviovpa(2 pépa)

Anuntploxd mpowod (V2 o), prdpes dnuntpuaxév (1 tuy)

Moacydp (uapldra, koppdary) (150 yp)

Mmigrékt (2 Ty, Kegreddrid (4 Ty, Kndg (1 koutdAa)

Kotonovio/yeronoblia (Ora to €idn) (150 yp)

Xopwo (uaprlora. koppdu, covprdkt) (150 vp)

Apvi, kotoikl kuviy, neidako (150 yp)

Ahhoviikd (1 0éto)

Aovkavike (1 pépo)., préwov (2 @£teg)

AlrovTikd/ KpeoTogKevdapata droya 1 light

Wapro (150 yp)

Quioaowd (¥ramdol Kurapapl, yupises) (150 yp)

Dakés .@oooma, pePibia (1 gi) (1 mdro =2 ¢h)

Dacoéha yiyovteg (1 maro)

Yapocovra (1 mdto=250ml)

Kpeatdcovna, kotécovnd (1 mdro=250ml)

Xoptécovna, pevitepdcovna, (1 mdro=250ml)

Tovne {opupwdv (. tpayovas. eidés) (1 mato=250ml)

Tnoavokopulo/ioyovepulo (1 mato). yepuotd (2 pépa)

Tootito. povcokds, narovtodkie (1 pepida = 150 yp)

Apokdg, uookaKiu, nrdpues, aykivapes (1 marto)

Poli . pokapdvio. kplopdkt, yoionites. dhho opopkd (1 @)

Totdrec Ppoctéc, ovpvov. movpéc (1 pétpra/ ¥z @A)

Tlatdtes myovitéc (V2 pepida eoniatopiov)

Topdra, gyyovpl. Kopdto, muaepid (1 oi. oud)

Mapovil, Adyavo. anovakl, poxa (1 oi. oud)

Mnpokoiro, kovvooridt, korokvBdk, (V2 @i Ppuctd)

Xopte. apdoo, cErwvo (V2 oh. Ppuctd)

Kaprnodd (Yaéta heamy), memndvi (1 géta Aenmy)

Mnro. ayhddt (1 pétpro), moprokdi (1 pétpro). paviapivia (2 pétpia)

Tto@uA, kepdata (15 pdyeg), gpdovieg (1 gA)

Avavag, ofokdvto (2 péteg), wrovava (1 pétp)

Podaxwe(l pnérpro)., Pepivoka(3-4pétplo), vektopivia(l pérpo)

Anodnpapéva epodta (Y4 gA.)

Enpoi koproi, ondpot (1 plrlavdkt kueé)

Twobptt TApec ] opnAd ag Mopd (1 kegeddrt)

AvBotvpo. pavoopt. tupi o kpéna (30 yp)

Topi péta. opi kitpvo (30 yp)

Topi drayo N younio ae vmapd (light. kétatl) (30 yp)

Avyé (Bpuotd, myevitd, opekéta) (1 quy)

Tliteg (m.y. Tvpdmire, omavokomita) (1 koppdry)

Thokd toyo0. téotes, tapta (1 uy)

Thvkd kovtoAov (1 pepiba)

Kounoota (1 tuy)

Zehé (1 uy)

Hayoto, ik oék. kpéna, poldyero (1 Tuy)

Kpovacay (1). ykogpéteg (1 pnérpro). kéik (1 oéte), umokédta (3-4)

Tokohdra (dha ta €idn) (1 pérpo = 60 vp)

Tlotataxkio, yopiddria, mox kopy (1 guxovidk1 =70 yp)

MEeén, popuerddn. (n.y, e youi, kaeé) (1 Kovt. YAokov)

Eég (10 pukpéd 5 peydhreg)

Add (omorodnmote) (1 xovt.)

Tog (my.poyovede, kKEToum, povetdpdd) (1 kovt)

Zayopn (1 Koo, yAvkov)
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O1 govres 6ug ( JopTOGOVTES, dGTP1) Eival GUVIBOC: 1.0 Apmec 2. [ TInyréc

E. IIpécinyn vypov

INUEIOGTE T6G0 VEPS KUTUVUAOVUTE TNV NUEPT TOV TELEVTAT0 Jjva

A. XpNGIIOTOIETE TOTIHPL Y10 VU KUTUVUADGETE TO VEPO 1.ONm 0.OJOpn

Av Vol oNUEIOCTE TOGU TOTPIE VEPO KATEVUADVETE TV NUEPT:

10 20 30 40 50 6 70 s 90 1000 AV TEPIGTOTEPU O ...

B. XpnoilomotEite ITOVKEAL Y10l VO KOTOVOADGETE TO VEPO I.ONot 0.JOn

AV V01 GNUEIOCTE TOGU [LIKPO LWTOVKEAGKIL VEPOD Tov S00ml nivete Tyv nuépa

wO 1d 1w 20 2% 30 3»[d 40 4+»O 350 UV AEPIOGOTEPY 0T, ererrvrernn

(voAoYIGTE 0TI TO LLEGOI0 WTOVKGAL vEPOD Eivet 750ml kat To HeydAo pmovkdit vepoy eivat 1500ml )

INuelmoTte 1660 GLYVE KATAVOLOGUTE TU TEPUKAT® TOTA Tov TEAEVTAio Mijva:
IIpogoyy). Bu TpENEL VU OTOVTNGETE EYOVTUC MC NEPTST UVEQOPES TV TOGOHTNTA IOV UVOYPIPETUL OTIC TUPeVOEGEIS

Moté/ 1-2 ¢/ 3-6 9/ 1-2¢/ 3 -4/ npépa 5@/ Npépa
Zaovia efdap efidop. neépa

Xopog epovtev 100% (1 mompt § ¥ [uKpd KouTdKt JolLov)

TuoKeVOOLLEVOC XIS PpovTev VEKTUp (1 momipii] ¥4 pLkpd
KOVTOKL YULLOV)

AvoyokTikd (tomov kohe, ToptokuAdda, KTA) (1 moTipt)

Light avoyuvktwd (1 totipy)

AvBpakovyo vepd, adda (1 monipy)

Tdha (1 moupy)

Tokohotoyo yoia (1 motipy)

Tokohdta péenua (1 Toupt)

Toam (1 mompr)

Alo ageymuate (. yopopmh, pévia) (1 rompt)

Kugéc ehhpvikde, sonpéoco (1 motipy)

Koeéc viekageive (1 mompy)

Kougéc kemovtaive. yolikoe, opévio, gpané (1 monipy)

Kogég omov gpomovtoivo (1 tompt)

Muik céw (1 mompy)

IGotovikd motd. evepyelokd 1otd (1 motipy)

Kpaoi (1 otipy)

Mnopa (1 momipr)

AAK00AOVYU TOTE [E YA TEPEKTICOTINTY UAKOOA (T,
oviok1 fétka, teinovpo, ovlo) (1 moTipy)

IT. AmoPoii) vypov amd 10 cONA

H nocotta anoPforng18pdia ond 10 6O 605 68 GuVBNKes doknang and to 1(ekdpote) o o 10 (tdpa mold) avrictorgel:

102030405060 70809°0 100

H nocémta amofoAiic 1dpdTte ond 1o 6OUK GUS 68 Kovovikés auvOnkes and 1o 1(ehanota) ogto 10 (Tdpe mohd) aviioTorEd:

10 2030405060708 00°0 100

H onoBoin ovpev and 1o 6oOpa cug yiveto os cuypvomta: lompégpa O 2-dompépa [ 5-Temuépa [ 8-100muépa [0 nepocdiepo]

H anofoin Kompavov ané 10 o®Lue oog Yiveton og ovgvomtd: lomuépu[]  5-60/epdondda]  3-4o/ efdonada[] 1-2¢/ epdondadu[]
1o/10npépec]

Z. AZ10.07101] TGOEOV

Otov Ppiokecte ektoc ammob &gete [uli gug vepod: 1. Nm 0.JOn
‘Otov €loTe O7iT GVVIBOS KUTOVUADVETE VEPO UNEVBEINC UNG LTOVKUAL: 1.0 Nm 0.0oxn
KatavolOvere epoiohe [1EVO VEPO: 1. Nu 0.JOn
Otov yopvaleo e KuTaveldOVETE vepd: 1.[ONa 0.00on
Avvol OGO VEPO KATUVUAGVETE:
Otov yopvalecte KOTOVEADVETE 1IGOTOVIKO 1] EVEPTEINKS TOTO 1.0Nm ‘ 0.Oon

Avvol 1060 160TOVIKG /EVEPYELOKS TOTO KUTUVOAGVETE: e,

Tlivete vypd yopig va Suydoete:

Otov SLydTe TPOTULITE VoL KUTOVOADGETE GAAY VYpd avTl Yo vepo:

1 0

Tlivete vepo 10 gyopiomon: 1.0 Nm 0.JOn
1 0
1 0

Ta vypd Gog TPOKUAOVY TO ¢iGHNILD TOV KOPEGLOD O Nm Odon
Tvopilete T6GU vYPA TPEMEL VU KATAVUAGVEL EVUS OVTPUS avd NUEpPL: Av Nat onuetdote 106g0
Tvopilete T6CU vYpd TPETEL VU KUTOVUAGDVEL [0 YUVUIKY avd TILEPT Av Nat onueidote toco

Egeic mogo vepd mivete v quépo govohkd:

| T 0 ELYUPIGTODLLE Y10 TV GLLLUETOYT) GUC
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TEQIIONIKO ITANEINIETHMIO AGHNON

TMHMA EINIETHMHE KAI TEXNOAOI'TAYX TPOOIMOQN
MONAAA AIATPOQHE TOY ANGPQIIOY

Tepd O60¢ 75, 11855 Abnfva., Tni: 2105294946

Ayomnten).

H Movddae Awtpoons tov AvBpomov tov Tunuotog Emomijung wor Teyvoioyiog
Tpooipmv tov T'eomovikod Ilovemomiiov AOnvav deldyst v épevva e TITAO:
«Mehitn TC eKTipNoNE EVUATOON Y. TTU TACIGIY TVTNE TG EPEVVIS GUUTANPOVETE
EPOTNUATOAOYIO TO OO0 EXTIUE TNV TPOGANYI TOV VYPOV HEGH TG KUTUVAAWDGNS
TpooileV Kol ToTdV Kol TNV amofoi) vyphdv amd 1o oo, Ou 0élule VO GOg
EVI|LLEPOGOL]IE OTL OAG TO GTOTXEIN TOV CULUETEXOVI®V B0 TUPULEIVOVY OTOPPIT KUl
B0 Lag Pondncovy 6TV TpouymYN TS ETMGTNUOVIKIE YVAGTE GTO yMpo TS Yyelog g
Awtpogi|c ko1 Evoddtmons eldkotepa.

Y0g TOPUKOAOV[IE VO COUTANPOCETE TO TAPUKATO EPOTIILUTOAOYIO LIE EIMKPIVELD KUl
axpifeio.

Z0g ELYUPIGTOVLIE EK TMV TPOTEPMV Y10 T1) GLUVEPYUGIU.

AHAOYH SYMMETOXHE
O/H  KOTOBL  DIOYEYPULLLEVOG/T] oottt
SNAOVEO O0T1 BEL® Vo CULIETEY® oIV Epevuva «MEAETI) TG EKTILUNGTG EVVBATMOONGH.

Hyepopmvie: .../ ... ...

Yroypaon
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TEQIIONIKO TANENIETHMIO AOHNON Kbuss (cupmhpdverat axd tov zpeveh):

.. TMHMA EIIIZTHMHZI KAI TEXNOAOTTAX TPOPIMOQN H -
R uepojuvia:

Itov Tivoke TOv okorovBel onueidote To TPOOINC Kot To vypd (cvumepiiopfovouévon Kol ToL vepoL) Tov
KOTOVOADGUTE €GO G £va 24mpo, KOTUypaQovTog Ty ®pe, TO GVOLe TOL TPOPILLOL 1) TOL VYPOD KUl TV TEPIYPUPT] TOV,
mv pdpka tov (ov eivol YveaoTn) Kot TEAOS TNV TOGOTITE OV KUTOVOADGUTE. Av TPOKETOL Yia £ve gOvOETo TPOQIO
UVOADGTE TO GTU GLGTUTIKG TOV TEPLYPUPOVTHS TO. [IE AETTOUEPEIN. OTTMC GTO TUPUGEY LY TTOL UKOAOLBEL.

HMEPOAOTTO KATATPA®HE TPOPIMON KAI YTPQN

QPA IEPIT'PA®H TPOPHI 'H YI'POY MAPKA ITPOIONTOZ IIOXOTHTA IIOY KATANAAQIATE
07:30 vepo amd T fpoon 1 momijpt

yehoL TAPES Aéito 1 prtlovt

SnunTpLoKd Kellog’s 4 KovT. GovTug
10:00 KOQEC YOAMKOS 1 patlan

Chyopn 1 xovt. T'hvkov

(QETEC TOV TOGT AEVKES 2 @étec

Topi edam light 1 péta

vepo Zayopt G0 provKoAdKt (500ml)

HMEPOAOTTO KATATPA®HI TPOPIMON KAI YTPQN
QPA IEPITPA®H TPOPHI H YT POY MAPKA ITPOIONTOZX IIOZOTHTA IIOY KATANAAQIATE
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g T'EQIIONIKO IIANEIIETHMIO AGHNQN Koduss (eopmhnpéyera and tov epenviied)
(m.  TVMHMA ENIZTHMHE KAI TEXNOAOTTAX TPODIMON Fnepomia /7 | Somapeon 1o (1T oopd
I MONAAA AIATPODHE TOY ANOPQIIOY : 0] 2" oo

EPQTHMATOAOTI'TIO EKTIMHYXHE ATATPO®PIKON EYNHOEIQN
KAITTIPOSAHYHE YTPON ETKYQN

A. Anpoypugikd — Kowvovikoolkovopikd

‘Etog yevvnong:

AtevBuvan (Tpoaipetikd): Tnrépmvo (TPOUPETIKG):
Yvyog (cm): \ Bapog (Kg): TOVOAIKE £T1] GTOVSGY (und 1" Anpotikon):
Erayyeane: 1. ] Avepym 4.1 Anp. Yrarinhog OwoveveloKT] KOTAGTOGN: 1. Ay

2. [ Ehevd. Enayyehpatioe 5. [] Tuvtadonyog 2. O Eyyopn

3. [ et Yrdiinhog 6. [JAMO .o ApBuog tadioy

B. Xopoktnpionikd tpémov Lonjg - vyeiag
AcuBavete kanowo eappoko oneg: 1. [ Keopuxa 2. [J Awvpnuwd 3. JAMO ..o,
Adappavete kamowo copmiipops dwpoeric O Na 0.[00;n  EdGv vol GIUEMDOTE TOI0 1oiiniieiiinaiiiariaaneiaeneinns

Tac Exet Swyveotel kAT and o Awpime 1. [ Naw 0. [J O Te noto efdoudda me kunans fpiokecte  .........
Ovpoioipedn 1. O Nea 0.0 O TMotw HTeV N NUEPOLNVIL TEAEVLTOIOG ELIITVOL PUOTIS wuivvrennans..
Negpuaj dvoastovpyie 1. O Na 0.0 0n Tog napakorovdel avtd To Srda T KATo10S denToddyoc:
1. ONet 0.0 On
‘Eyete 8idvun, tpidvun 1 worvdym kvmen 1. [JNat 0.[] Opn H golinym éywve pe eyt yoviponoinan 1. Ner 0.[] On

I. Zoponiki Apootnplotta
O1 TOPUKATO EPOTIGEIS UPOPOVY GTO YPOVO TOL ££ETE UPIEPAGEL Y10 KATOW CONUTIKI] SPpUcTPIOTNTY TI¢ TehevTaiss 7 nuépes.
Tepuiappavovy EpOTGEIS GYETIKGE NE SPUGTNPIOTITES OV KAVUTE KOTA TNV EPYUGIU GUS, GTIS NETUKIVIIGELS GUC, GTIC SOVAELES TOV
GTLTI0V, TOL KOV KUl 6TOV £LEVOEPO yPpOVO GO Y10 WYyoy@Yia, Gokno) N ¢8inorn.

IIpwv omovToeTe T1g epmT)oelg 1 kot 2 gKeQTEiTE 01ec TIC EVIOVES COUUTIKES SPUCTNPLOTITEG TOL KAVOTE KOTE TI TehevTaiee 7 nuépea.

Mo &viovi) COUUTIKY SpUcTNPOTTY UVOPEPETUL GE SPUGTIPLOTITES TOV UNUITOLY EVIOVI) GMIUTIKY TPOGRUDEln KUl GUS KAVODY Vi

OVOMVEETE ONUOVTIKG GUOKOAOTEPE ONd 0Tt GUVIBMG. IKEQTE(TE [LOVO TG EVTOVES COUOTIKES SPUCTNPIOTITES MOV KAVOTE KUl £ifav

Sudpketo peyolvtepy omo 10 hentd kabe popd

1. Kutd tic tekevtaies 7 nuépeg, TOGES NUEPES KAVUTE KUTOW EVTOW] GOUATIKY dpacTnp1oTTo, OTme Eviovn) doknan pe Papr, tpéliLo ae

S1G3popLo e Khion. ypiyopo TpéCiLlo, aerobics, yp1yopn modniaaio, Ypiyopt GoknoY. YpIyopn KOAOUBNGT). TEVIC LoV, aydvas G& YITEdo
Nuépeg mv efdoudda

2. Tig NUEPEC UVTEC MOV KAVATE KATOW EVTOVI] GOILUTIKT SpuaTploT|Ta TH6Y GPU 0QIEPOVATE GUVIHOC:
|:| AEMTA avd QOpPd Aev yvopile/ dev eipot Befom |:|

TIptv oaVINGETE TIC EpOTOELS 3 Kol 4 okepTeite 0AeC TIg NETPIOC EVTUONC COUATIKES BPUCTNPIOTNTES TOV KAVATE KUTA T TehevTaise 7
nuépec. Mio HETPIOG EVIUGTC COUOTIKY SPACTNPIOTITO CVOQEPETHL GE SPUCTIPIOTITES OV UNUITODY LETPIC. COUOTIKI TPOCTAOEID Kot
GOC KAVOLY VO OVOTIVEETE KATOS SLGKOAITEP GO OTL GUVIBMC. TKEQTEITE [LOVO TIC PETPIUS EVTUGIES COIUTIKES dPUGTPIOTNTES TTOV Elvel

KAVUTE KoL glyov Sidpield peyuivTepy) omé 10 henTd KGOE Qopd.

3. Kotd tig terevtaiss 7 nuépes. mOGES NUEPES KAVOTE KATOW PETPIOS EVTUGNS COUTIKY SposTPdTnTe. 6mS T0 Ve GNKOGETE KOl va
HETCQEPETE EAQOPA kP Bapn (ikpdTtepo and 10 Kg). cuovolikt) kaboprdémte tov omniol, Nres puljukés ¢oKneES oGIaToc. Tooniucic

avayorng LE oA taxdtntd. yohapn kovupnon. (Hopokeit pyv coprepthdfete o teprdmua): l:l nuépes mv efdondda

4. Thg nUéPEC CVTES TTOL KGVUTE KOO NETPIUS EVTOGNE COUUTIKI SpucTndmTa mée dpa aptepdvate cuvnbog:
I:‘ LENTG ava eopd Agv yvopile/ dev eipon feBam

[Ipwv omavTGETE TIg EPOTHCES 5 Kol 6 OKEPTEITE TO ¥POVO MOV TEPROTIGUTE KATd TG Tehevtoies 7 nuépec. Nao ooumepirdfete to
TEPTATIILY GTO ¥MPO TS EPYOCINS 0O, GTIS HETEKIVIGELS GOG KU1 GTOV sheBfepo ypdvo Gug Yo yoyoymyie, dokion 1 ¢8Anon

5. Katd 1i¢ tedevtaieg 7 nuépes, mOGEC NIEPES TEPTUTICUTE Y10 TEPIGGOTEPO od 10 demtd: Nuépes myv efdoLGde

6. T NUEPES CVTES OV TEPTUTNGATE Y10 TEPGGOTEPO 0o 10 Aentd moGN Ope NEPUCUTE TEPTUTMOV TS

AEMTA oV d NILEPT Aev yvopilo/ dev eipo Péun

7. Iléco ypévo mepdoute kabonévor 1j Somionévol oe e covniicuévn népe Kot ™ Sudpkele Tov Isievtaiov 7 nuepov: O ypdovog
aVTOS UTopel vo TepAaBaveal Kol To ¥pOvo Tov Tepvate KuBIG|EVOL OTO ONiTL GTO YPUpEio, OToy eMOoKENTECTE @ilove, otay dafdlete.
peketdre 1) Prénete mAsdpac. (eAhd dev meprhapfavel Tov vavo):

Gpec ava NuéEpa Aev yvopilo/ dev einoat Befon I:‘

Ot mponyodueves 7 NIEPES EIVOL UVTITPOGOREVTIKES Y10 TNV GUVION COUUTIKT G0 dpaaTNPIOTNTO: 1.0ONm 0.0 On
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A. Inpaiwote IOXO ZYXNA K0ToVOLOOATE TU TOPOIKATE TPOPINA TOV TELEVTAIO jva:
IIpocoy)). 8o Tpinel Vo OMOVINGETE EYOVICC MC NEPIST UVOQOPAS TNV TOGOTITA TOL OVUYPAHQ ETAL OTIC TOUPEVOECELC.

(Zuvruioeig: ¢ = QopE. 1p. = YPOIIAPLD. Ty = TEpdy10. p4. = pArtldvi tooyov = 240 ml)

Mot/
Indva

13 ¢/
jva

1-2 9/
Efpdon.

36 ¢/
epdop.

1g/
nuépa

>29/
nuépa

Yol daompo (1 péta 30yp 1) €10 T06T)

Dpoyovia donpn (2 tuy)

Foui orkne aréoend (1 oéta 30vp 1) @étd T00T)

Dpoyoavid OMKNC orécene (2 THy)

Koviovpt @ec/xng, wita (Govproky), yopdkiwo urépyxep (1 tuy)

Kpusivie i Kpér{ép(z Aentd), meSadia(l pépro). koviovpo(2 pérpa)

Anuntpukd tpowod (Y2 i), prdpes dnyuntpokdv (1 tuy)

Moacyapt (urprldio, koppany) (150 yp)

Mmgtéxt (2 Tuy), xeeteddxia (4 y). kds (1 kovtdha)

Kortonovio/yaronovia (6Aa ta €idn) (150 yp)

Xopwo (uaprlora, koppan, covphaxy) (150 yp)

Apvi. KOToiKL KOviyyL, Toiddkie (150 yp)

Aloviika (1 géta)

Aovkavike (1 pémpro). uméwov (2 péteg)

AMovTikd/ kpeutookevdopoto draya 1 light

Papo (150 yp)

Qorocovd (yTunddt, koiapdpl yopidec) (150 yp)

Dokég .paodra. pefibra (1 @h.) (1 mdro =2 @A)

Qocoha yivavies (1 mato)

Yopogovra (1 midto=250ml)

Kpeatécovna, kotécovna (1 mdro=250ml)

Xoptocovno. povitopocsovrd, (1 maro=250ml)

Tovra opapikev (Ty. tpayevac, @iéd) (1 midro=250ml)

Trovokopvlo/ioyavépulo (1 mdto), yepotd (2 pépia)

Taotitao. povcukds, terovtadkio (1 pepidu = 150 yp)

Apokde. puoordkio. nrdes, aykwvdpes (1 maro)

Pol1 . poxapédvic, kpapaxi. yororites. diha Qopopkd (1 oh)

THatdtes fpuctés, povpvov, tovpés (1 petpa/ 2 gh)

Tatdtes myovitég (V2 nepidu soniatopion)

Topdto. ayyovupr, Kapoto, maepwd (1 @i, Qud)

Mopovit, Aayovo. onavaxl poxa (1 @A, Qua)

Mnapokoro, Kovvouridl. kohokvddkio. (Y2 i, Bpaotd)

Xépta, mpdco, cEAwo (¥ oh. Bpaotd)

Kaprovdi (Yaeéta renmy), memdvi (1 @éta kenm))

Mnho. ahadt (1 pétpro), moprokdit (1 pétpro). paviapivia (2 pétpra)

T1o@oht, Kepdaowa (15 payes). opdoviec (1 oh)

Avavac, afokdvto (2 Eted). unavava (1 pétpua)

Podakwva(l nétpro). Pepicoka(3-4uétpra), vextapivia(l pérpo)

Anoinponéva opovta (% @)

Enpoi koprol. ordpot (1 ghrlavixt kugs)

Twovpt Thfpec ) younhé o Mmapd (1 keoeddxi)

AvBoétupo. povovpr. topi oe kpépa (30 yp)

Topi péta. Topt kitpvo (30 yp)

Topt arayo N xounio o Mmopd (light. xotetd) (30 yp)

Avyo (Bpuato, myavitd, opusiéta) (1 Ty

ITitec (m.y. Topdmity, omavakomra) (1 Koppdrt)

Thokd toy1ov, taates, tapta (1 tuy)

Thokd Kovtaaiow (1 pepida)

Koundota (1 Ty

Zehé (1 muy)

ToymTo, ik oé, Kpépo., puldyaio (1 tuy)

Kpovaoav (1), yroopéreg (1 péma)., kéw (1 @éro), pmokdta (3-4)

Tokohdto (0ho ta €idn) (1 pérpua = 60 yp)

Hatotdrie, yoprddkie. o kopv (1 cokovidk1 =70 yp)

MEé, nopuekado, Cdyopn (n.y. o yopui, kogé) (1 kovt. Thvkov)

Ehéc (10 pepéd 5 peydies)

Add1 (omorwdijrote) (1 kout.)

To¢ (my.ponovila, kétoom. povotdpda) (1 Kout.)

Ot covnes 6ug ( yopréoovnes, dompio) eivarl coviBmS: 1. [ Apaiég

2. [ Tnytég
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E. IIpécinumn vypov

INHEIO0TE TG0 VEPO KUTAVOULOVATE TV UEPT TOV TELELTEIO pijva

A. Xpnoyonoteite TOTPL Y10 VU KOTEVOADGETE TO VEPO 1.ONm 0.[JOpn

AV Vol GNILEIOGTE TOGO TOTPIC VEPO KUTOVUAGVETE TV NUEPL:

10 20 30 40 sO0 60O 70 80O 9O 100 OV TEPICGOTEPU OGU. ..vvv...ee..

B. Xpnoutonoteite Umovkdit 1o vo KUTovehdoete 1o vepd 1.ONm  0.00x

AV Vo1 ONUEIOCTE TOGE [UKPO TOVKEAGKIN VEPOL Tov S00ml wivets v nuépa :

wO 10 1»d 20 2»0 30 3»w0 40 4w»w0O 50O Qv TEPICGOTEPY OGH.d.................

(vmoAoYioTe OT1 TO HECEI0 LTOVKAA vepob eiven 750ml kot 10 peydho pmovkdit vepo eivat 1500ml )

INpeldote 1660 6LYVE KATOVULOGUTE TO TEPUKATO TOTA Tov TehevTaio jva:
IIpocoyy). Bo MPENEL VO ONOVINCETE EYOVIOC (C NEPISU OVOIQOPUS TV TOGOHTITO TOV OVOYPAPETUL OTIC NTUPEVOECEIC

Ilote/ 1-2 ¢/ 3-6 ¢/ 1-2 ¢/ 3 4o/ nuépu =5/ NpEpa
Zaovia efdopn epoop. NuEpT

Xopoc epovtov (1 momipt ¥ Kpd KOLTAKL yupov)

Avayoknikd. avBpaxovyo vepd, 6oda (1 motipi N ¥ pukpd
KODTOKL OVOYUKTIKOD)

T dha, cokolatolyo ydha, cokordta péenuo (1 momipy)

Kaogég (kemoutoivo, Yehlhkos, OpEaVTo. QPOTE, VIEKUQEIVE,
shinvicds, eonpéoco) (1 pivtidviig | monip)

Mikk céik, ypoviwe (1 motipy)

Tod kot dAre apeympata (), Yoot pévia) (1 kobrna)

Igotovikd 1010, evepyelakd noté (1 moTijpy)

Ahkoohobyo moTd (1), Kpuot, LTVPE 0VIGKL fOTKE, TGiTOVpO,
0vlo) (1 motipy)

ET. Amofoii] vypov and T0 cONU

H rocomta anoforic bpdta and 10 obue cog oe cuviiikes doknons amd to 1(eidote) o to 10 (tdpo moid) avniotoyEel:

102030405060 708090100

H rocémra anofoing @pdto ¢nd 10 0OUE GUC G KUVOVIKES GuvBTKeS atd to 1 (ehdyiota) o¢ to 10 (wdpa mokd) avnicroygel

102030405060 708090 100

H anoPoln ovpov ané to odpa oug yiveto oe coyvotnte: lomuépa [ 2-domuépa ] 5-Tomuépa[] 8-100muépa [1 neprocotepo[]

H anoPoli] konpdvay and 10 ohpe oug yivetal og ovyvéomra: lomuepol]  5-6p/epdopada]  3-4¢/ epdonadel ] 1-2¢/ epdonadal]
1o/10muépec]

H amofokn eHeTon yiverol [E GuyvOTHTe: Opmuepo]  1-2@/eBdopadel ]  3-4g/ efdopddo 1 12eMmuepo [ 2-4emuépa 1
=5/ mpépa [

H mocdmto amoPoinc EUETOD KOTA LEGO OPO Y10 TNV KGBE Qopd omd To 1(Ma KovTuAld e covnag) ¢ 1o 10 (4 Tompie) ovnioToyEl oe:

102030405060 708090 100

Z. AZr0).07n01 TAGEGV

‘Otov Ppiokecte eKTOC omTo0 £xete noll oug vepd: 1. N 0.Jon
Otov loTe 67T VYOO KUTUVUAGVETE VEPO UTEVOEINS UNO LTOVKAAL I.ONu 0.Jon
KutoveA®VETE ENQLulmévo vepd: 1. Nm 0.J0n
TTivete vypd yopic va Swydoete: 1.ONm 0.0on
TTivete vepd Y evyupicmon: 1. Nm 0.JOn
Otoy S1WATE TPOTILATE VU KUTUVUADGETE GAAL VYPY OvVTi Y1a vEPd: 1. [N 0.Jon
‘Eyete vovtia mov va emnppedlel TV Tpdchny tpopiley 1.ONa 0.Jon
‘Eyete voutio mov va emnppedlal my npdainym vypov 1. N 0.Jon
‘Eyete avoyolhes mov va ennppedlovy TV TpacAy] po@itev 1.[INm 0.Jon
‘Eyete avayovlec mov vo emnppedlovy Ty mpocAYm bYp@Y 1. [ONm 0. Joxn
Tvopilete OGO VYPA TPETEL VO KUTUVOAAVEL LU YOVOIKE ovE NUEPO: Av Nu1 onueaiwote 1000.. ..
Tvopilete OGO VYPE TPETEL VU KUTEVOLAVEL LUd EYKVOC YOVUIKG ovd nuépa: Av Nt onueidote 1660

Egeic 0G0 vepd MVETE TV NUEPU GUVOMKG :

Tlotec yedgelc TpOTIRGTE GTO POQNIATA GUC: Ovdétepec[] ke[ Zwic [ Tuepéc [ AMAO i

‘ Y0C EVYUPIGTOVLE Y10 TNV GUHLLETOYT) GO
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TEQIIONIKO HNANEHNIETHMIO AOGHNQN Kabudc (oupmhnpévetat ané tov pevvin)
TMHMA ENIEZTHMHE KAI TEXNOAOTTAT TPO®IMON

Hupepounvia:

OAHT'IEX
Avto eivon v npeporoyio, Bu TPETEL Vo TO G UEDVETE Y10 KAOe NUEPD, HETA OmG TNV GTIYII| oL Kdvote kdt. o kabe
NHépa amd T Tpeic vrdpyovy dvo pépn N TPésAyM kot 1| anoforr). Epeic 6 aviyovpe dies Tic anovticelg 6og og ml
vepoU.

1. poécinym
Ttov mivoke mov okoioLBel onueidote o Tpdpue Ko ta vypd (cupmeptiopfovopévor kot Tov vepol) mov
KOTOVOADGATE, KATOYPAQOVTAS TNV MPO, TO GVOLLD TOL TPOPILLOL 1) TOV LYPOD KUl TV TEPIYPUQY TOL, TNV LdpKa Tov (av
elvon yvoon)) Kot TELOG TV TOGATNTE TOL KOTOVOA®GHTE. Av mpdkertal yio éve obvleto Tpdeio ovoAdGTE TO 6TU
GUGTUTIKG TOV MEPIYPUGOVTAS Td [IE AETTOpEPELN STE 6TO TUPEOELY LY TOV UKOAOLOEL

Iapaserypa
QPA IEPITPA®H TPO®HI H YTPOY MAPKA ITPOIONTOZ IIOZOTHTA ITOY KATANAAQTATE
07:30 vepo Bpoeng 1 moTipt
Yo TANpEC Aéhta 1 phtlavt
SNUNTpoKd Kellog's 4 Kovt. Govmug
10:00 KOQEC yohhwog 1 pltidavt
Cayopn 1 xovt. TAvkob
(DETEC TOV TOGT AEVKES 2 @éteg
topi edam light 1 ptta
vepo Zuyopt Go pmovkaddrt (500ml)
2. Amopoia

Ztov mivoko mov okoiovBel, yio TV amoPoil] ovpoV GNIEIOGTE Eva V Kabe POpG TOV OLPEITE, Y10 TNV ool eleTon
GNUE®CTE ThA éva V Yo kGfe Qopd Kol TNV TOGOTNTO MOV TIGTEVETE, YO TV 0MOPOAY 18pATU CNUEUDOTE TIC OPES
Zexobpoone, To Aemtd TG GOKNONG (g0v LAAPYEL) KUl TV TOGOTNTO W0PMTC TOL MOTEVETE CeYOPIOTO Yoo Kdfe
SpUCTPIOTITOL

Tupasderypa
Av 1) amoBoii] 00p®V 06 TO GO GUS YIVEL GE GLYVOTNTU 8 popéc TOTE TO anOTELEGLO B0 TPETEL VO €ivan £TGT

Bdiite \-‘; KGBe popd mov ovpeite: 1 2 3 6 7 8 o1 1000 110 1200 130 140 1503 160 1701803

Av 1 amopoii] 00pmv 0o TO GONO Gug Yivel 68 GLYVOTNTY 2 QOPEC UM LT KOV T1) QOPE TOTE TO UTOTEAEGILT Bu TpEmeL va elvat

étor 0 gopéc] 1 gopdd 2 @opég 3oopécd 4 gopécd 5 oopéc] 6 gopéc]

H mocém)to amofoiric eRETOV KUTA 1460 Opo Yo TV kKb @opd omd o 1(2 kovTeMéc ¢ govmac). 2(nei kovra), 3(1kovna),

4( 1.5 xovmeg), 5(2 kovmeg), 6(2.5 kovmec). 7(3 kovmes). 8(3.3 koumes). 5(3.7 wovmes), 10 (4 xovmeg) ovniotolyEel oe:

10 200 34|:|5|:|6|:|7E|8E|9E| 100

Amofoii W8paTa. v mepdoute Sumhopévy 12 dpec Kot dev 13p@OGUTE KuBGLOV, TepraTiicate 20 Aentd Kul Bpdeate Ayo Kul KGvoTte

LETPW AGKN|GT) 15 Aemtd Kol 6pdoats ToAD TOTE T0 unoTéhes|la Ba Tpémet vo elvor £tot ( H kiipoko avrictotel © 1(koBoiov) 2(Aiyo)
4(moAv) 5 (mépu moAD) )

TI6Geg Opeg mepaoate oTepa EOmAOUEVY: ...... 12.. Gpeg

H nocomto emofoiic W6pdTo omd 10 GO GOS Y10 TIC OPES TOV TEPACUTE OTIEPT EUTAMUEVT lm 20304053
11660 hentd ™¢ Gpog KEvaTe GIEPU TEPTATUL ......20. AenTd

H mocom)to omofoinc 16p®@TL 0md T0 GO0 GOC Y10 TIC OPES TOV KAVOTE CTILEPT TEPTATI IO 100 2@ 304050
TIoc0 hentd e Opos KAVaTE GIIEPU LETPLE AOKNOT.......1 5. AemTd

H nocom)ta anoforic 18pmdTe amd 10 6dUa 60S Yo TIC Gpec Tov Kavate ofipepa nétpe doknen 100 20030 4|V |50

HMEPOAOTITO
1" Hpépa ...
Ipésinyy
QPA IIEPIT'PA®H TPO®HI H YI'POY MAPKA ITPOIONTOZX IIOXOTHTA IIOY KATANAAQXATE
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1" Hpépa

Amopoi)

H amopoki] 00pov umd 10 GO GUC GNUEPT EYIVE GE GUYVOTITO:

Bédze V xdde eopd mov ovpeite: 100 200 300 400 500 60 700 80 o1 100 1100 1200 1300 1400 1500 160 1700 1801
1900 2000 210 2200 230 240 250 2600 270 280 2900 300 310 320 3303 343 350 360 370 380 390 40

AV TEPIGOOTEPO TOGO....ovvvcee
H amopoin Kompavov oo 10 ohpue oug onuepu £yve oe ouyvotta: 0 gopécl] 1 oopdd 2 gopéd] 3 gopécl] 4 oopéc]
AV TEPIGOOTEPO TOCO....vivvrcee

5

H amopoii epetod onuepa £yve 68 cuyvomrta: 0 oopéc] 1 @opa] 2 oped]
AV TEPIGGOTEPO TOGO....ovevrere

H mogétte emoPoinc leTol KuTd [1EGO 6po Yo TV KGBe opd amd o 1(2 KovTohiés g codmad), 2(1ue kovma), 3(1kovna).
4( 1.5 xovmec), 5(2 xovmes). 6(2.5 kovmes). 7(3 wodmeg). 8(3.3 wovmes). 5(3.7 kovmes), 10 (4 kodmed)

0203040506070 8090 100

Jgopicd 4 gopec[] 5 gopid] 6 @opic[]]

Amofoiij 6pdre (H khipoka ovnotoyel : 1(kuBokov) 2(Aiyo) 3(petpro) 4(modd) 5 (mdpu morv) )

T166eg Mpeg TepGoUTe GIUEPH EATAOUEVI: ...oevc... hpeg

H mocomto arofoinc 18pdta umd To GO g Yo TIC Opeg mov mepdcate oijuspo Eomhopévn 10 203040 50

TI6GeC Mpsg mepdouTe GTIUEPO KUBIGUEWT) ................ DPES

H mocomtu emofoAic 16pato omd To GOLLO 0UC Y10, TI @peg mov mepdcote ofuepe kobwouévy 10 20304050
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T16G0 Aentd TC OPOS KAVATE GIUEPU TEPTATN U ... hemTd

H nocotta omofoing 8pOTU umd 10 GOUO GUC Y10, TIC APES TOV KAVUTE GT|[EPU TEPTATN O 1020304050

TI660 Lemtd TC OPOS KAVATE GIIEPU HETPLY AOKTGN -............ hemTd

H nocom) e 0moBoAi 1I8pGTa 0d 10 6M0 60C Yo TIC GPsg Tov kdvaTs ofpepa nétpo doxknen 100 20030040 500

TI6Gu Aentd ¢ GPOS KAVATE GTHEPT EVIOVI UGKI|ON: ....c...... Aemtd

H nocomto. 0mofoiis 8pdTa 0md 10 MU0 Gus Yo TIC GPES Tov kdvaTte ofjpepa éviovn doknen 10 203040 50

2" HEEPE vorrevrererresressserssssnsnssssenes

Hpécinyn

QPA

IEPITPA®H TPOPHZ H YT POY

MAPKA ITPOIONTOZX

IIOZOTHTATIOY KATANAAQIATE
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2" Hpépa

Amofoin

H amopoii] 00pov amd 10 GO0 GUS GIUEPT EYIVE GE GLYVOTTA:

Bahte \“" K@9e popd mov ovpeite: 1] 200 300 40 50 e 700 8 o 1o 110 12010 1300 147 150 161 170 180
1907 2000 210 2200 2300 240 2500 2600 2703 28 2900 301 313 3203 330 340 35 361 370 381 391 40

AV TEPIGEOTEPO TOGO......ooeee

H amopoia) Kompavev ond 1o abdpa cug afuspa yve os guyvomta: 0 opécl] 1 gopdd 2 gopécd 3 gopécd 4 gopéc
Av 1gp1660TEPO TOGO..

H amopoin spetob oijuepo éywve 68 ooyvomta: 0 oopicd 1 gopdd 2 gopéidd 3 eopéic 4 gopéc] 5 gopécd 6 gopéc]
AV TEPIGGOTEPD TOGO.....oeeenee

H nocémta amoPoAc epetol Katd 1EGo 6po yio TV kdbe popd omd to 1(2 KovtoAE ¢ covmac), 2(jua) kovma), 3(1kodna).
4( 1.5 kovmee). 5(2 kovmes), 6(2.5 kodmec), 7(3 kovmes). 8(3.3 kovmsc). 5(3.7 kovmes). 10 (4 kodmec) ovTiGToU(El G8:

102030405060 708093 100

Amopomij 1épdra (H khinoke ovnigroyei @ 1(koBorov) 2(Aiyo) 3(uérpre) 4(mokv) 5 (mdpo morvd) )

TI0Geg dpeg mepdouTe GNUEPT SUTAGUEVY: ... opeg

H nocomtu emoPoiiic 18pdta omd 10 odue Gug Yo g Opss mov mepdoate ofuepo Samdopévy 10 203040 50
T16Ge¢ peg mepdoute GNUEPT KAMGUEVI ....cvvvnn. Opeg

H nocomtu amoPoitic 18pdTe 0md T cOUU Gug Y10 TIC Opeg mov mepdoute ofjuepe kobwuévy 10 203040 50

TI6Gu Aentd g GPug KAVUTE GNUEPT TEPTATIIM: ..o hemtd
H nocomto amoPoig 18phTd 0md 10 GOU GUS Y10 TIC OPEC OV KAVUTE GNIEPU TEPTATLY 1020304050
T1660 hentd g Gpog KGVUTE GNUEPT HETPLO GGKT|GN] ..evce. .. hentd

H nocomto emofoic 10pdte ond 1o ohue Gug Yo Tic Opeg mov kdvete onuepe pétplo doknon 10 203040 50

T16G0 Aentd TS GPug KAVUTE GNUEPT EVIOVI] GOKNGT): ..vveeeee hemtd

H nocomte. amoPoAng 13pdhTe ond To cOU GUC Y10 TIC Opsg mov Kavate oiuspa évtovn doknon 100 20 30 40 5O

KR & [ 1E11 1 OO

TIpécinym

QPA IEPIT'PA®H TPOPHI 'H YT POY MAPKA ITPOIONTOZ IIOZOTHTA IIOY KATANAAQIATE
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3" Hpépa

AmoBoin

H amopoii] 00pov 0nd 10 6OIA GO GIUEPT £YIVE GE GUYVOTITO:

Bahte \"“ KaBe gopa mov ovpeite: 100 200 300 40 500 o 700 80 o[ tod 110 1207 1300 147 1500 161 170 181
1900 2000 2100 2200 2300 240 2500 26[0 2700 2800 2900 301 3100 3207 3301 340 350 36 3700 3800 390 401

AV TEPIGGOTEPO TATO. ...

H amopoii kompavmv urd 1o ool cog oiuepa éyve ge ouyvomta: 0 gopécl] 1 @opdd 2 gopéc[] 3 gopéc[] 4 gopéc[]
AV TEPIGGOTEPO THTO.....cvvevee

H amofoin enetov onuepu éyve oe cuyvomra: 0 eoped ] 1 gopd] 2 @opécd] 3 gopéc[] 4 goped] 5 goped] 6 popec[]
AV TEPIEGOTEPO TOGO. ...

H nocémto amofoing epetod Kotd [1EGo 0po yio v Kabe popd omd 1o 1(2 KovTtoAEg S covnc). 2(juet) kovma). 3(1kodma),

4( 1.5 wodmag). 5(2 kovmeg). 6(2.5 kovmee). 7(3 kovmeg). 8(3.3 kovmec). 5(3.7 kovneg). 10 (4 kovnec) avricTolyel Ge:

1020304050607 80O9%3 100

Amopoiij 16pdTta (H kAipoko avniotoryet : 1(kuborov) 2(hiyo) 3(pérpue) 4(mokv) 5 (zdpo morn) )

[16Geg Opeg mepdcate GTHEPU SOMAMUEN: ........... OPEC

H nogomto arofoiiic 1pdta and 10 6oL g yio Tic @peg mov tepioote onuepo fomiopévy 100 2030040 50

[16Ge Opeg TEPUGATE GTIEPU KUOIGUEVT:.. ... OPEC

H mocom o amoPoiijc 18pdTa amd o 6oL 6og Yo Tic Gpeg mov tepdeote anjuepo ketouévn 10 200 3[04 [0 50

T10GU AemTd TS MPOS KAVOTE GTIEPT TEPTATICL ..... ... hemtd
H nogomto ¢moforis 8pdta umd 10 GHL GUC Y10 TIC OPES TOV KEVUTE GILEPY TEPTATI LY 102030400 500
T166G0 hemTd TS OPUS KAVATE GIEPU HETPLU AGKNGT:........... LETTA

H mocomte amofoliic 13pdTe amd o Gdpie Gog Yo TIc Gpes mov Kavate afipepa pétpo doknen 10 20304 0 50

[1660 LemTd TS GPUC KAVATE GNUEPU EVIOVT] AGKIGT]: ............ AETTA
S MpUg

H nocotto arofokijg 1pdte and to huo 6o yio Tig dpeg mov Kavate ofjpepa éviovn doxnen 10 203040 50

T 0 EVYUPIGTOVLIE Y10l TNV GUULLIETOYT] GUG
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Mini Nutritional Assessment
MNA® Nooas
Nutritioninstitute

ETru'Jvuuo:l | 'Ovopq:l |
¢UMO:| | HAlKic::l |deog (kg):l | “Yyog (cm):I | Hp:popnviﬂ:l |

ZUpTTANPWATE TNV 080V EI0AYOVTAG OTa TTAQICIA TOUG KATaAANACUG apiBpoug. ABpoioTe Toug BaBpoug yia To TEAIKG oKop
agloAoynong.

A Exel n mpogAnyn Tpo@ng HeIwBEi kartd Tn Sidpkeia Twv TEAEUTaIWY 3 pnvwv Adyw HEiwong Tng 6pedng,
Aoyw BlaTapaywv TEWng, Adyw Suokohiag, HAanong A KATATIOONG;
0 = Zopapn peiwon TpogAnyng Tpoeng.
1 = MéTpia peiwon TPOcANYNS TROPHS.
2 = Kapia peiwan TeocAnyng TROQNS. |:|

B AmwAsia Bdpoug Katd Tn Sidpkeia Twy 3 TEAEUTAIWY Pnvwv
0 = amwAsia Bdpoug peyaiuTepn atmo 3 KIAG
1 = Be yvwpidel
2 = armwAela Bdpoug atmd 1 wg 3 KIAG
3 = kapia amwheia Bdpoug |:|

I KivnmikotnTa;
0 = kNivApng ry/Kal KaBnAwpEVOg O KOPEKAT;
1 = pn KAIViipng /Kol kaBnAwpévog ae KapékAa ahhd xwpig va Byaivel Ew atmo To oTTim
2 = Byaivel EKTOG OTTITION
A Exel 0 aoBeviig UTTOOTEI Wu)OAOYIKS OTPEG I} 08U VOO TOUG TEAEUTAIOUS TPEIG HAVEG
0 =vau 2=06y

E NeupoyuyiaTpikd voorjpara;
0 = gofapr] dvola f katashnpn
1 = pétpia dvoia
2 = xwpig uyohoyikd TTpoBAnuaTd O

F

iy

O Aciktng Mdgag Zwparog Tou agBevoug eivai: I:l

0=AMZ<19

1= 19<AME<21

2 =21<AMZ<23

3= AMzZ>23 Il

AN TO BMI AEN EINAI AIA@EZIMO, ANTIKATAZTEIZTE THN EPQTHZH F1 ME THN EPQTHZH F2.
MHN AMANTHZETE THN EPQTHZH F2 EAN H EPQTHZH F1 EXElI HAH AMANTHQEI.

F2 NepipeTpog Kvrpng o ekatooTd (cm)
0 = Mepipetpog KvAung Alyétepo amo 31

3 = MepipeTpog KvApng 31 fi mepicodTtepo O
ZKOp EKTIUNONG g
(ouvoAo max. 14 Babpoi)

= D = = E ATroBrkeuon
12-14 Babpoi: DuoloAoyika eTiTreda BpEwng h
8-11 Baduoi: D Kivduvoc utrooiTiouou Exrumoen
0-7 BaBpoi: |-| Ymoom{opevoc Emauampoabiopiauss

Ref. Vellas B, Villars H, Abellan G, et al. Overview of the MNA® - lts History and Challenges. J Nutr Health Aging 2006;10:456-465.
Rubenstein LZ, Harker JO, Salva A, Guigoz Y, Vellas B. Screening for Undernutrition in Geriatric Practice: Developing the Short-Form Mini
Nutritional Assessment (MNA-SF). J. Geront 2001;56A: M366-377
Guigoz Y. The Mini-Nutritional Assessment (MNA®) Review of the Literature - What does it tell us? J Nulr Health Aging 2006; 10:466-487.
Kaiser MJ, Bauer JM, Ramsch C, et al. Validation of the Mini Nutritional Assessment Short-Form (MNA®-SF): A practical tool for identification
of nutritional status. J Nutr Health Aging 2009; 13:782-788.
® Société des Produits Nestlé, S A | Vevey, Switzerland, Trademark Owners

© Nestlé, 1994, Revision 2009. N67200 12/99 10M

Ma TepIgooTEPEG TTANPOPOPiEg: Www.mna-elderly.com
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KATZ BASIC ACTIVITIES OF DAILY LIVING (ADL) SCALE

Topokod®d oNUEMOTE TOEG dPAcTNPLOTNTES KAVETE LOVOG/M OOG

NAI

OXI

1. Mmévio (pe omdyKo, 6€ Umaviépa, VIoustépa) xwpic fondeia 1 fondeia povo
Y10l TO €Vl LLEPOG TOL COOTOG

2. Ntoopo —Ka va wépet ta podya, EKTOG amd T0 dEGUYLO KOPIOVIDY GTa
TATOVTG 0L

3. Tovaréto — MeTakivnon Tpog TV TOVOAETO, TAKTOTOINGT POUYWOV, ETGTPOPN
yopig kapio Bondeto (LTOPEL VO YPNGILOTOGEL HTAGTOVVL KOl ‘T° KaBdg Kol
TAvo 1 TOmOL Yo TNV S1APKELD TNG VOYTOG)

4. Metagopd — Metakivnon amd kot Tpog to KpePdtt kat to kabicpuata yopig
BonBeio (enttpémetan | ¥pHON UITOGTOVVIOD Kot ‘7T’)

5. Eykpdrela — [TAnpng éleyyog tng KOGTNG KoL TOL EVTEPOL (WPIC TEPIOTAGIUKA
‘aToynuata’)

6. Xition-Ziton yopig fordeta (EKTOG O TO KOYILO TOV KPENTOG KOt TNV
EMAAEWYN TOVL BOLTVPOV GTO YWLT)
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