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H Koéxkov Xtapatio
AnAove vredBova ot

1) Eiponr 0 KATOY0G TV TVELUATIKOV OIKOIOUATOV TG TPOTOTUANG OVTHG
epyaciag kot and 660 yvopilom n epyacia pov 6 cukopaviel TpdSwTa, 0VTE
TPOGPAAEL TOL TVELUOTIKA OIKOUDUOTO, TPITWV.

2) Amodéyopar 6t m BKIT pmopei, yopig vo odAdEel to meplexOUevo g
gpyaciag pov, vo t dobécel 6e NAEKTPOVIKT LOPPN LECO amd TN YNOLOKN
Bifrobnkn g, va v oavtiypdyel ce omolodnmote UECO NM/KOL GE
OTOOONTOTE UOPPOTLTO KAOMC Kol vo Kpotd TEPIOCOTEPO. OO EVal

avtiypaga Yoo AdGyoue GuVTIPNOoNG Kol ACQAAELOG.



EYXAPIXTIEX

Oa nMbeha va evyopomnom Oepud tov Koabnynmy Buootatiotiking kot
Emdnuoioyiag kopto Annocs0évn Ioavayiwtdko yio. OAES TIG YVDGELS TOL HOV EYEL
uetafPifacet 6Aa ta ypoéVIC TOV OTOVOMV Hov ot1o Xapokomelo Ilavemotiuo,
KaBmOG Kol Yo TNV ovolaoTik) Ponfela Kot TV EUMIGTOCLVN TOL HoL €0€1Ee Yl
TNV OAOKANP®OT NG Tapovcag epyaciag. Axoua, Bao f0era va evyaploTiom TV
Kobnyrpua Eeappoyodv tov Tunuatoc Anudcioag kor Kowotikng Yyeiog kvpia
Bevetio Notapd yio tqv adidkonn vrocstipiEn g 6€ 0T LoV TNV Tpoomdbeia,
KOG Kot Yo OAo TOV ¥pOVO KoL TV EVEPYELN TOL EOOEYE Y1 VO VITAPEEL TO TAPOV
anotélecpo. AKOua, va gvyoptotino® v Avarinpotpio Kadnyntplo Awtpoeng
Kot AtoutnTikig Xopmeptpopdc kupia Mapia I'ovvakoviia yio Tig YVOGEL TOV LoV

TopELYE oTN OAPKELD TOV GTOVODV LOV.

Télog, Ba NOeha vo evYOPLETHC® OAOVE TOVE UOONTEC KOl TOLG YOVEIS OV
GUUUETEL OV TNV €pguva, KaBMS Kol TOug dUGKAAOLS Kl TOVG 01eLduvTEg TV
oyoleiwv mov ovvéfarav ot Odkocio  SEryHaTOANYinG Kot GUAAOYNG
dedopévov. EmumAéov, Ba Mbsho va avayvopico kot vo €uyoploTio® TOVG
gpeuvntég mediov g peAéng: Maydainvry Meonuépn, Hiia Kokopn, AOnva
dpeykdyrov, Baoctlkn Mapaykod, Mapiva Mntpoyidpyov, Pavia Mrapovya kot
Aquntpa Kpovstdidn yuo tnv vootnpiEn Kol T GLVOPOUN TOLG GTN GLAAOYN

OEOOUEVMV.
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Ewayoyn: Tig tedevtaieg dekaetieg £xel mapotnpnbel avénon otov enutolacud
™G Toyvoapkiog oty wodkn nikia, 16co e €Bvikd 060 Kol 6€ TAYKOGLO
eminedo. 1 oebvn Piprloypagio Exel depevvnbel n mbavn oyéon avdpeca cto
TEPLYEVVNTIKO TePIPAALOV Kal TNV Tayvoapkioa otnv moudikn nAkia. Qotodco,
HEAETEC OV VO OlEPELVOVV TNV HOKPOTTpOBeoun emidpacn tov Oniacuod oto

COUATIKO BApoc TV TaddV ivol EAAYIGTES Kol OVTIKPOVOUEVEG.

Ykomog: H mapovca epyocio 6toyevel oty dlepehivnomn NG GYECTG OVALEGH GTOV
UNTPIKO OnAoocud kol oty mOavOTNTO EUPAVIONE TOOIKNG TOYVCUPKING, CF
CUVOVOGUO L€ CLYKEKPIUEVOLS TOPAYOVIEC TOV TEPLYEVVITIKOV TEPPAALOVTOG
OmmC M OdpKeEl TG YOAOLYING, TO €100C TOKETOV KO 1 EUPAVIOT] GOKYOPDON

dwaprtn kdmong.

Meg0@oodoroyia: H mapovca perétn npayuatorombnke oe 1728 moudid nikiog 10-
12 etov, podntov mg E’ ko T’ dnuotikod, and mévte molelg e EAAGSG,
cvykekpuéva and v Adnva, to Hpdideio Kpnng kot and tpelg peydheg morelg
¢ [lehomovvnioov Omwe, Kalapdto, XZmaptn ko [Topyo. ' tn cvAroyn twv
dedOUEVOV YpNoILoTOONKaY dVO0 SLOUPOPETIKAE AVAOVLLLO EPOTNUATOAOYIO, EVOL Y10
To. Tadwd, Ku €vo yuo Tovg yoveic. Kataypdenkav KowovikodnUoypoekd Kot
aVOPOTOUETPIKA YOPAKINPIOTIKA, KUOMDC KOl YOPUKTNPIGTIKA TOV TPOTOL (NG
YOVE®V Kol TAdDV. ATO TA EPMOTNUATOAOYLN TOV YOVEMV TPOEKLYAV T dEOOUEVAL

OGYETIKA LLE TOVG TOPAYOVTEG TOV TEPLYEVVNTIKOV TEPIPAALOVTOC OV £EETAGTNIKAV.

Amoteréopata: IlpoaypoatomromOnke HOVOTOPOYOVTIKY] OVOALGY]  AOYIGTIKNG
TOAVOpOUNoNG Yoo TNV emidpacn tov OnAacpov otnv mOaVOTNTO EUPAVIONC
TOOIKNG TOYLoOPKING, KaBMG Kot TOALTOPAYOVTIKY] OVIAVGCT] LLE TOVG TOPAYOVTEG
TOL TEPLYEVVNTIKOV TTEPIPAALOVTOS OTTMC, dtapkeld ONAacpol, €100¢ TOKETOV Kot
eUPAvVIoN cakyapmdn dwpnt kumong. Kot ot 600 avoridcelg £0e1&av oTOTIOTIKA

ONUOVTIKT] TTPOGTOTELTIKY) dpdon Tov Oniacuod oty mHavOTNTO EUPAVIOTG
~6~



modkng mayvoeapkiag (OR: 0,350, 95% CI: 0,301-0,406,p<0,001 ko OR: 0,415,
95% CI: 0,214-0,805,p=0,009 avrtictoiya). Otov cuouneptAnenocay oty aviivon
ovyyvtikol mapdyoviec (QUAO, MAlkio, evacyOAnon pHe tov 0OANTICUO, YPOVOG
Baodiong ava nuépa, emimedo eKTAIOELONG TOV YOVE®V), 1 TPOCTUTELTIKY] OLTY|
enidopaomn tov Oniacpov moye va vrdpyel (OR: 0,492, 95% CI: 0,056-4,299,
p=0,521). H dudpkeio g yorovyiag, 10 €100¢ ToL TOKETOL Ko M €kbeom oe
caKyopmon owpntn KOMoNG dev €iyov OTOTIOTIKGO ONUOVTIKY] E€MIOPOCT OTO
ocopatikod PBapog tov moadiwv (OR: 0,999, 95% CI: 0,847-1,179, p=0,993, OR:
0,910, 95% ClI: 0,638-1,300, p=0,605 ko1 OR:1,351,95% CI: 0,755-2,418, p=0,311

avtioTouyo).

Yopumepdopota: XNV Topovca £pYOcia, TOG0 0 UNTPIKOS BnNAacpds, 660 Kot To
CUVOMKO TePyeEVVNTIKO TTEPIPAALOV, dev @dvnke va Tailel polo oty mbavotnTa
EUPAVIONC TOOIKNG Toyvoopkiag oe madld nAkiog 10-12 etdv. Xe cuppmvia Kot
pue 1 owbvny PiPproypaeic, @aiveror OTL 01 TEPLYEVVNTIKOL TOPAYOVTEG
naxporpdecua dev emnpedlovv 10 coUaTKO PApoc TV Tadmy. 61060, £ival
amOOESEIYUEVO OTL 0 ONAACUOC £xEl TOKIAM OQEAN GE GYEGM HE TNV YLYIKY] Kol
COUATIKN VYelo UNTEPOS Kol OO0 ko 1 apeomn Evapén avtov Ba mpénel va

TPOAyETOL OO TOLG EMAYYEALOTIEG VYELOC.

A&Ea1G-KAE010: TTONdIKT) TToyvGapkio, TEPLYyEVVNTIKO TTEPPAAlov, OnAacuoc, £100g

TOKETOV, GOKYOPDONG S1ofN TN KONONG



Abstract

Introduction: Over the last decades, an increase in the prevalence of obesity in
childhood has been observed, both nationally and globally. Although international
research has tried to examine the relationship between perinatal environment and
obesity in childhood, very few studies have explored the long-term effect of
breastfeeding on the body weight of children and preadolescents and their results

are contradicted.

Aim: The present study aims to investigate the relationship between breastfeeding
and childhood obesity, in conjunction with specific factors of the perinatal
environment such as lactation duration, type of delivery and the occurrence of

gestational diabetes mellitus.

Methods: The study was conducted in five cities in Greece, Athens, Heraklion, the
capital of Crete island and three major cities in the Peloponnese: Kalamata, Sparta
and Pyrgos. The sample was composed by 1728 pupils of the 5th and 6th grades,
aged 10-12 years. Two different anonymous questionnaires were used to collect
the data, one for the children and one for the parents. Socio-demographic and
anthropometric characteristics, as well as lifestyle characteristics were recorded.
Information concerning the factors of the perinatal environment was derived from

the parents' questionnaires.

Results: A binary logistic regression analysis of the effect of breastfeeding on the
likelihood of childhood obesity was performed, as well as a multifactorial analysis
of perinatal environment including breastfeeding duration, type of delivery and the
occurrence of gestational diabetes mellitus. Both analyzes showed a statistically
significant protective effect of breastfeeding on the likelihood of childhood obesity
(OR: 0.350, 95% CI: 0.301-0.406, p <0.001 and OR: 0.415, 95% CI: 0.214-0.805,

p = 0.009 respectively).When confounding factors (sex, age, engagement in sport
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activities, walking time per day, parents’ educational level) were included in the
analysis, this protective effect of breastfeeding ceased to exist (OR: 0.492, 95% ClI:
0.056-4.299, p = 0.521). The duration of lactation, the type of childbirth and
exposure to gestational diabetes mellitus did not have a statistically significant
effect on the body weight of children (OR: 0.999, 95% CI: 0.847-1.179, p = 0.993,
OR: 0.910, 95% CI: 0.638-1.300, p = 0.605 and OR: 1.351.95% ClI: 0.755-2.418, p
= 0.311, respectively).

Conclusion: In the present study, breastfeeding alone, as well as the overall
perinatal environment did not appear to play a role in the possibility of childhood
obesity in preadolescents aged 10-12 years. In line with some international studies,
it appears that perinatal factors do not affect body weight in the long run. However,
it is proven that breastfeeding has a variety of benefits in relation to mental and
physical health of mother and child and the immediate launch of this should be

promoted by health professionals.

Key words: childhood obesity, perinatal environment, breastfeeding, type of

delivery, gestational diabetes mellitus



KE®AAAIO 1: EIZATQI'H

1.1: Howowkn moyvcapkia

Tic tehevtaieg dexaetiec N moudIK” mayvoapkio £xel avaybel oe €va amd ta
ONUOVTIKOTEPO, TTPOPANLATO ONUOGLOG VYEIOG G TAYKOCUIO EMIMESD. ZOUPOVO LE
tov [Haykoouo Opyaviepd Yyetog (ITOY), otig nhikieg 5-19 etov, av o Agiktng
Maloc Zopotdg yio tnv nAkio givor Katd pio 1 000 TVTIKEG ATOKMGELS TAV® oo
TOV HEGO Opo NG KAlpakag avartuéng tov IIOY (WHO Growth Reference), tote
10 modl Bewpeiton vagpPapo 1 moyvoapko aviictoya (1,2). To 2016 o
EMUTOAACUOC TNG TOUOTKNG TTayLGapkiog mwaykoouiog Eptace to 18%, Kabmg mévw
and 340 exatopupvplo wodd kot €enpor nAkiag 5-19 gtov Mrav vrépPapa M
noyvoopka (1). EmnpocOeta, coupova pe ta o npdseota dedopéva tov T110Y
vy v EAAGSa, 10 2013 10 32-41% tov ayopiov kot to 14-24% tov Koprioiomv
nAkiag 10-19 etav Ntav vaépPopa N Taydsapko, TOGOGTA TOL TOTOOETOHV TNV
YoOpo pog oe pio amd T vynidtepeg 0éoelg ommv Evpdnn yio v moudikm

nayvoopkia (3,4).

H modwm moyvoopkio, o1 TEPIGOOTEPES TOV TEPIMTMOOEWV, 0ONYEL ©E
ToYLoOPKio Kot Katd TNV eviAkn (1], v cLVOEETOL e VYNAOTEPES TOAVOTITEG
npdwpov Bavdtov kol avammpiog katd v evnikioon. Extdg oume and tovug
aLENUEVOLG  HEALOVTIKODG KIVOUVOLG, TO ToYDGOPKO Toudld  OVTIUETOTILOVY
dVoKOMEC oTNV avomvor], aWENUEVO KIiVOLVO KATAYUATOV, LTEPTUCT, TPOOVS
OelKTEC KOPIYYEWKAOV TAONGE®VY, OVTIGTACT GTNV WGOVLAIVI Kol WYOYOAOYIKEG
emodpdoels (1). Etvar, emopévoc, éva (Omnua peifovog onuaciog yu tnv onuocio
VYElo 0 EVTOTIGUOG, 1| TPOANYT KOl 1] OVTILETOTIOT TOV TOPAYOVI®V EKEIVOV TOV
EMAYOLV TNV o0ENOT NG AVENUEVIS CLGCMOPELONG AITOVG CTNV TOLOIKY| KoL TNV

poePn Pk nAkioa.
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1.2: lleprysvvntiko meplBailov

[Taporo mov gival yvootd T 0 KOPLOS AOY0S ALENUEVNG GLGGOPELGTG AITTOVG
OTI{ TEPIOCOTEPEG TEPMTMOELS €ival To OeTikd evepyslakd 160lVYylo, dnAadn
TPOGANYN EVEPYELNG UEYOADTEPN OO TNV KATOVAAMOT OVTNG, £xel moapatnpnoel
OTL  yevetwkol, oLUTEPLPOPIKOL, TEPPOAAOVTIIKOT KOl  KOWWOVIKOOIKOVOLKOL
napdyovteg mailovy onuavtikd poro oty edpaimon ¢ mayvoapkiog (5-8). Ta
televTai YPOVI, ExEl avamtLyOel peydAo epeuvnTIKO EVOlAPEPOV amtd TNV O1EBVN
EMOTNUOVIKT] KOWOTNTO G6TO TEPLyevVNTIKO mepifdilov ®g mapdyovia mov Oo
UTOPOVCE VO EMMNPEAGEL TNV EUPAVION Tov vrepPdiiovioc Papovg Kot NG

TAYLOOPKIOG Kot TN S1dpKeLo TNG TALOIKNG NAKING, LECH dtapopmv 0dmv (9-11).

1.2.1: Mytpixog Oniaocuos

O Taykéoog Opyaviopdg Yyeiag (WHO) ocvotiver v dueon €vapén g
YOAOLYIOG KO TOV QOKAELGTIKO ONAacud Yoo Toug TPdToug €61 unvee (mNg Ko
cLVOVOGHO INAAGHOD Ko KATAAANA®Y GUUTANPOUATIKOV TPOP®V £MG TNV NAKio
tov dvo etdv (12). Qotoéco, ovupmva pe dedouéva tov IOY yw 10 2018,
noykoouiog uoévo 1o 40% tov Bpeeav 0-6 unvav avtamokpivovial 6€ aVTEG TIC
ovotdoelc (13). Toppovo pe o Tpoceotn UHEAETN, M €ykoupn Evopén Tov
OnAaopov, Kabmg Kol 0 amOKAEICTIKOC ONhacuog uéypt tqv nAkio Tov 6 unvav,
NTav YoOUNAG o€ YOPeC KAOE KaTnyopiag E1000NUATOS (YOUNAN, Lecaia Kot VYNAR),
LE TIC YOPEC LEGOIOV EIGOONUATOC VO EXYOVV T YOUNAOTEPA TOGOGTA OMANGLLOV
(14). EWwotepa, otnv EALGS0, mov &ival ydpo HECAIOL €1G0ONUATOC, O
EMUTOAAGUOG TOV OTOKAEIGTIKOD Onhacuod otovg 6 purveg to 2010 Htav povo 0,4-
0,9%, cvppwva pe tov IIOY, katatdocovtog tnv EALGSa oTig yaunAotepeg 0€oelg

LETAED TOV EVPOTATKOV YOP®V Yia. Tov Onlaoud (3).
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[TowiAot etvan ot pnyoavicpoi mov €yovv mpotabei yio va eEnynoovv tn oyxéon
HeTa&y TG OnAacpod Kot TG TOdIKNE ToyLoaPKiag. YTApyouy KAmoleg LEAETES Ol
omoiec mpoteivouy 0Tl TO aicOnua Tov Kopeouov Ba pumopovoe vo avoyvmploTe
gvKoAOTEPO amd T Bpéepn mov BnAdlovv, yeyovog mov Ba pmopovoe va 0dNynoet
otV €yKaBidpvon €vOC CLOTAUATOC KOADTEPNG AVTOPPLOUIONG TNG EVEPYELOKNG
TposANYNG apyodtepa otn Lo (15,16). Opiopévor gpevvntég avépepav OTL 1
PO ToV EvepyeElaKoD 16oluyiov Kal TG TPOGANYNG TPOPNG EMNPEALOVTOL OO
TIC OPUOVEG TOV UNTPIKOV YAAOKTOC Kol avTO O Lmopovce va EYEL AVTIKTUTO GTNV
andBeon copatikov Admovg (17) Muw dAAN 000G pécm g omoiac o OnAacuog
umopel vo enNPedcel TO GOUATIKO BAPOG TOL TTAdOV €ivol LE TN SIOUOPPMOCT] TV
LETOYEVESTEPMOV TPOTIUNCEMV TOV TPOPILMOV. ZVYKEKPIUEVQ, Exel TapatnpnOel Ot
T0, Todld wov OnAdlovv mpocappudlovial o EVKOAN GTNV VEL TPOPT, UE TOOVT
e€nynon Ot 1 YELOT TOL UNTPIKOV YAAOKTOC TOIKIAAEL OVAAOYO LE TIG EMIAOYEG
TOV TPOPIHOV oL Katavoidvel n untépa (15). Eniong, n younAotepn 0epudikn
TPOGANYN Kot T, Yo UNAOTEPQ EMIMEdD AMTOVE KOl TPOTEIVOV Amd TO UNTPIKO YOA,
o€ GVUYKPIOT UE TO YA pOpUOLANS, Bo Lmopovce va eivat £vag AALOC TopAyoVTaG
oL EMMNPEALEL TNV EUPAVION TOV LAEPPOPOL KO TNG TAYLOAPKING GTO TOOLA
(18,19). H 6A0 xou peyoddtepn peimon ota mocootd Evapéne kot eykadidpvong
™G YoAoVYiog o€ GUVOVOGUO PE TNV ALENUEVT KATAVAL®OT YAAAKTOS POPLOVAC,
umopel va emnpedoovv TovV Kivouvo epeaviong vrepPfailovrog Papovg Ko

TOYVOOPKIOG TOL oS0V, MGTOCO 01 EVOEIEEIS TAPAUEVOLY AUPIAEYOUEVES UEXPL

o LePOL.

1.2.2: Eidog TtoxeTov

YHeTIKO UE TO €100G TOKETOV, M KOICOPIKY] TOUN OTOTEAEL W10 YEPOVPYIKY|
dwdwkacio, 1 omola ta TeEAEvTAlN YPOVIO YIvETOL OAO KOl TEPIGGOTEPO EVPEWMG
Jrdedopévn, kabmg pmopel va pedoel Tov kivovvo Bavdtov Kot voonpotntog

1060 OTN UNTéPA 000 KOl OTO EUPPLO, VIO CLYKEKPIUEVEC KATOGTAGELS TTOL

~12 ~



opiovianr amd tov patevmpa (20). H koiocapikn toun oaivetar vo €yel o
TPOOJEVTIKY] TACT AOENONG TAYKOGUIMG TIC TEAELTATEG dEKAETIES, OTTMG PAVNKE KO
amd o perétn to 2016, n omoia ypnoonoldvrac dedouéva amd 150 ydpeg yio to
TOGOOTA TNG KOUGOPIKNG TOUNG, £0€1&e amdivtn maykoouo avénon kotd 12,4%
uetacd 1990 o 2014 (21). Qotdéc0, N ¥PNON TS CLYKEKPUEVNC LEBOdOL ExEl
BewpnBel mBovoc mapdyovtac Kivobvov Yo TV Tadikn tayvoapkio (22,23). Avt
N ovoyétion umopel vo amodobel 610 yeEYOVOS OTL 1| KOUGOPIKY] TOUN 001MYel o€
amdKTNOoN Kot doun} OAAOLOUEVOL EVTEPIKOV KpoPidkocuov TtV PBpepov o€
oUYKpPLoN UE TOV PUOI0A0YIKO ToKeTO (24,25), evd pia mpdoatn épevva, £0e1&e OTL
Ol LOKPOYPOVIEC EMOPAGELS TNG KOLGOPIKNG TOUNG GTOV EVEPYELNKO UETABOAIGUO 1)
N pvOuon ¢ 6peing umopel va cuuPAAAOLY GE CNUAVTIKY 0OENGCT TS MTDOOVE
nalag ocopotog (26). Iapodro mov N KOIGAPIKN TOUN €ivat GuYVA omapaitnTy Kol
aVOTOPEVKTY, O OVENUEVOC ETMOANCUOC TNG T, TEAevTaio ypovia, poall pe to
avéNuéva, ToGooTA TUOIKNG TOYLGAPKING KOTA TO 1010 YpoviKo dtdetnuo, 0ecav

EPMOTNUATO GYETIKA PE TOaVT] GLCYETION.

1.2.3: Zakxyoapwons owafytys kvnons

Télog, o cakyapmong oafrng komong (XAK), o omoiog opiletar w¢ o dafrng
OV OVOTTOGOETOL KOTA TN OPKEW TNG EYKLUOOULVNG, &lval €vag YvmoTog
Topdyovtag Kivddvov yia v vyeio 1060 NG UNtépa 0G0 Kol Tov gUfpvov. Xe
oyéon ue 1o Bapoc Tov Tadidv, coueova pe To Apepikavikd Kévripo EAEyyov ko
[TpoAnyng Noonuatwv (CDC), o ZAK odnyel otn yévvnon evog peydiov yia tnv
NAikia. kdnong Ppépovg (27). v vadpyovoa PiAtoypapio £xel avapepbel 6Tt O
VIEPPAPES KO Ol TOYVOUPKEG EYKLHOVOVGES OVOTTOGGOVY MO GLYVE OlafnTn
KONONG O GUYKPION HE TIC YUVAIKEC UE QUOLOAOYIKO Papoc (28).0piopéveg
neAétec €yovv mpoteivel 6t 1 evdountpro kbeon oe LAK pmopei va avénoet tov
Kivouvo avamrtuéng maudikng mayvoapkiog oto ektebepéva EuPpva (29-31).

Q61060, TO 0E00UEVA GYETIKA LLE TNV EMIOPOCT] ALPNVOLV OVOTYTE EPMTNHLOTO TOV
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TpEmEL va dtepevvnBodV TEPUTEP®, CYETIKE HE TNV akpPn oyéon avdpeco 6Tto

2AK kot to avEnpévo couaTikd BApog oTNV TOdIKN NAKIL.

1.3: Ykomoc

H mapovoa epyacio otoyxevel otn digpebivnon e mhavig cuoYETIoNG AVAIESOL
OTOV UNTPIKO ONAAGLO, KOOMDS Kol TOVE EMUEPOVS TAPAYOVTES TOV TEPLYEVVNTIKOD
wepPaArovTog: dtapKkeln yalovyiag, HEBOOOC TOKETOL Kol GOKYOPOONG OofNTng
Konone, oty mOavotnte EUPAVICNS LIEPPAAAOVTOC GOUOTIKOV PApovs Kot

TOYVOOPKIOG GTNV TOLSIKT)/TPoePN Pk nAtKia.

KE®AAAIO 2: MEOOAOAOI'TA

2.1: ASiyno Kol OL00VKOGLES

2uvoAkd To detyua TG pneAétng amoterovviay and 1.728 pabntéc nikiag 10
¢m¢ 12 etddv, o1 omoiol kaTd T O1dpKeld TOV GYOAMKOV €TV 2014-15 won 2015-16
mopaKoAovfovcay v 51 Kot 6m TN TOL ONUOTIKOV GYOAEIOL. XVVOAIKA
ocounepAnenkay ommv €pesvva 47 oyoieio omd 5 morelg g EALASOC.
Yvykekpipéva, 32 frov amd v evputepn ePLoyn g AMvac, 5 and to HpdiAeio
Kpntng kot 10 and tpeig peydrec moreig g [lehomovvicov (5 amd m Xmdptn, 2
and v Koiopdrto kat 3 and tov [1vpyo), ypnoyuomoidvtog toyoio OetylatoAnyio

and KotdAoyo oyoleimv mov mapeiye 10 EMANVIKO Yrovpyeio Tadeiog.

To ool cvumAnpocoy £vo OVOVOUO EPOTNUOTOAOYIO He T Ponbdewa
EKTIOOEVUEVOV EPELVITAV TESIOL CGE GLVEPYOGIO PE TOVG OAoKAAOLS Tovg. To
TOGOGTO GLUUETOYNG KupovoTay petald 95-100% ond oyoieio oe oyoAeio. 'Eva
dAL0 epOTNUATOAGY10, TO 01010 AELOAOYOVGE TO YOPOKTNPIOTIKA TV YOVEDV KOl
NG OKOYEVELNG, 00ONKE GTOVE YOVEIG TOV TOUOIDV, TPOKEUEVOV VO GUUTANPOET

At 0moloVONTOTE Ad AVTOVG (TOG0GTO GLUETOYNG: 68,9%).
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2.2: To epOTNUOTOLOYLY.

To epOTUOTOAOYI0 TOV TOOIDV TTEPLElYE CUVOAIKA 53 £POTNOELS GYETIKA LE
TIG SWTPOPIKES GLVNOEIEG, TN COUATIKY OpacTNPOTNTO, KOODC KOl EPOTNOELS
OYETIKA UE TIC YVMOELS KO TIG OVTIANYELS GYETIKA LE TOLG TOPAYOVTESG KIVOUVOL
v xpdVieg TOONCELS, TIC AVTIAMYELS Kot TN dtoyeipion tov dyyovs. Ot epmToELg
a&loloyovoay: o) ONUOYPAPIKA YOPOKTNPIOTIKA (PUAO, NAlkio, TOTO KoTOlKiog,
ebvikotnTa, oelpd yévvnone, aplipds adeAeav), B) avOpOTOUETPIKES LETPNOELS
(byog, Papog, péow tov omoiov vmoAioyiotnke o Agiktng Malog Xdpatog) kot
uétpnon meprpépelog peEons, (e t ypnon pnelodpac Kol povyiopd KOAANTO GTO
OO, TPOKEYEVOL VA EANYIGTOTOMNO0VV To GOAAUATA), V) YOUPOKTINPLOTIKA TOV
Tpodmov LONe, OTMC SUTPOPIKES GLVNOEIEC (XPNOUOTOLDVTAS EVA TUL-TOCOTIKO
ePOTNUATOAOYIO  cuyvotnrag  Kotavaiwong tpoeipmv  (FFQ)), ocopotiky
dpactnpotta (GLUUETOYN o€ abANuoTa, ¥POVOG TEPTOTNUATOS avh MUEPQ),
KoOoTIKEC  dpactnpotteg (mapakolovOnon nAedpoonsg, EvacyOANCT  UE
Bvteomaryviola), N KATavAA®ON TP®IVOD Kol 1 SIPKEWL VTVOL 0) YVAOGCN Kol
avVTIANYN OYETIKA HE TOLG TOPAYOVTIEG KIVOUVOL Y10, KOPOOyYEWKT) VOGO TTOL
umopobv vo  tpomomomBovv  (dlaTpopikéc cuvvnbeleg, KaOnuepvl  doknon,
ouvnOeteg TOV TPOTOL Cong, VIEPTAOT, VREPYOANCTEPOLOLLLICL,

vepTpryAvkeptdapio) kot €) de€dtnteg Ko ovtoa&loldynon.

To epoTUATOAdYIO0 TV YOVE®V TePieiye ovvoMKa 36 €PMTNCES TOL
TEPIAAUPOVOY EPOTAUATO GYETIKE UE: 0) KOIVOVIKOONUOYPUPIKE YOPOKTIPIOTIKA
(tomog kotowkiag, €0vikdtTa), B) OKOYEVEINKT] KOIVOVIKOOTKOVOUKY KOTAGTOON
(exmondeVTIKG €MiMEDO, OIKOYEVELOKN KATAGTAGCT), ETNCL0 E1GOONUA, ETOYYEALATIKN
amacyOANGCY)), ¥) TEPLYEVWNTIKO 16TOPIKO Todov (péBodog TokeToD, Evapén kot
duapkeld ONAacprov, caxyopmong o ng Kimong), 8) 1Tptkd 16TOPIKO YOVEDY
Kol OOV OGOV apopd To0 AcHLA, TNV VIEPTAGCT), TNV VIEPYOANGTEPOANLUIN, TOV

ocaKyYop®ON SaPnTn, TNV KOPIYYENKT VOGO, TOV KOPKIVO Kot €) YOpOKTNPIoTIKA
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NG O0TPOPNG KoL TOV TPOTOL NS TV Yovémv (xpnoworowwvtag éva FFQ kot
EPMTNOELS aloAOYNONG TNG QPUOIKNG OpacTNPOTNTOS), KOOMDC Kot cuvnBeleg

KOTTVIGLOTOG KOl KATOVAAMOT) OVOTTVEDLOTOG,

2.3: XO0pOUKTNPLGTIKA TNEC OLKOYEVELOC KOL TOV TTEPLYEVVINTIKOD

repfariiovtoc

Otv mAnpoeopieg OYETIKA e TO OIKOYEVELWNK(O YOPOKTNPIOTIKO KOL TOVG
TOPAYOVTEG TOL  TEPLYEVWNTIKOD  mepPaAloviog  elfobnoav  péow  TOL
epOTNUATOAOYiOV TV Yovémv. H katdtaén tov modiov pe aon 10 couatiKo
T0V¢ Bapog tastvoundnke ¢ 1) PLGIOAOYIKN 1 11) VIEPPapn / mayvoapkn, Pacet
oV deiktn palag ocohuatoc, cvppova pe to kKprmmptla tov International Obesity
Task Force (IOTF) (32). To iotopikd TOoL OnAacpov efetdomnke pEéow VO
SLPOPETIKOV peTaPAnTov: o) ¢ Evapéng tov Ondacpuod (Nat / Oyl) kot B) tng
duapkelag Onhaouov, tavounuévne oe téooepig katnyopies: 1) <1 unva, i) 1-3
unveg i) 3-6 unveg xou iv) > 6 unvec. Emiong a&oloynOnke m mapovcio
caKYaP®OOVE dafntm Kdnong, Kabdg Kot 1o €100G TOV TOKETOD (PLGLOAOYIKOG 1
KOGOPIKT TOUN), UE BACT TIG OTAVTNCELS TV YOVEWDV OTIC OXETIKEC epOTNOELS. [0
TO EKTOOELTIKO €MIMEd0 TV YovEémv, ypnopomomdnke mn taSivoOunon Tov
EAMnvikod Ymovpyeiov [Taudeiag, 'Epguvac kot O@pnokevpdtov: 1) tpotofddiua-
devtepofdbuia exmaidevon (éog 12 £1n oyoieiov) ko ii) Tprtofdbuia ekmaidgvon
(> 12 émm oyokeiov, axadnuaixod eminedo). Téloc, yia tnv a&oddynomn 1ng
EMLYEVETIKNG EMIOPOAONG TNG COUATIKNG Opaoctnplotntac, o ypovoc Pdadiong oe
Aemtd muepnoimg, koBdg kot M evacyOAnon UE 0OANTIKEG OPACTNPLOTNTEC

eMmoedncav vroym, e PAom TIg AmaVINGELS TOV TALOUDV.

2.4: YToTI6TIKR avalvon

['a v a&lodldynon g enidpacng Tov Onhacuod Kol g OdpKeEINS aVToD, MG

HEPOG TOV TTEPYEVVNTIKOD TTEPPAAAOVTOC, GTNV EUPAVIOT VtepPdALlovTog Bdpoug
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KOl  Toyvoopkiog oty moudikn kot wpogenPikn  nAikio, €QOPUOCTNKE
LOVOTOPOYOVTIKT] KOl TOAVTOPUYOVTIKT] OVOALGT AOYIOTIKNG TOAVOPOUNOTG,
YPNOWOTOIOVTOS TIC Katnyopieg tov deiktn UAlaG COUOTOC ¢ €EQPTNUE
puetafAnt] kor v évapén Oniacpod povn C Kol GE GLVOLOCUO HE TIG
HeTaPANTEC ™G dlapKeLaG Tov InAacuov, Tov cakyap®on dupntn Kdnong, Tov
€100VG TOKETOD, TNG GLUUETOYNS TOV OOV GE AOANTIKEG OPAGTNPLOTNTES KOl TOV
YPOVOL TMUEPNOIOV TEPTATNUATOC OC EKEPOCT] TOV EMMESOV PUOIKNG TOVG
dpactnpotToS, KoBMG Ko To €mimedo ekmaidevong TtV 000 YOVEWV MG
aveEaptnrol (cuyyvtikol) mopdyovieg. XPNGUYLOTOU|COUE TECGEPE OLOPOPETIKA
LOVTEAD AOYIGTIKTG TAAVOPOUNOTG, VOl SUEPEG LOVTEAD Y1d TNV AEIOAOYNON TNG
oyéong petacd Tov OnAacpov Kat TG Kotnyopiag tov deiktn ndlog couatog Povo
KOl TPio  TOALTOPAYOVIIKA HOVTEAQ Y TNV  aSloAdYNon TOL  GLVOAMKOU
TEPLYEVVNTIKOV  TEPIPaArovtog, wali pe moAAamAOVS MOavoHS GLYYVTIKOVS
nopdyovieg. ‘OAol ot €heyyol NTavV OUEITAELPOL, HE TO EMIMEOO OTATIOTIKNG
onpavtikotnrog va ivail 0,05. H SPSS éxooomn 18.0.0 ypnoomomOnke yio 0Aeg

TIC OTOTIOTIKEG OVAADGELS.

2.5: BionOwn

H pedétm eykpinke amd to Ivotitovto Exmodevtikng IloAttikng tov
Yrovpyeiov [Tadeiog ko @pnoxevudtov kot 01eENyon cvpupmva e t Ataknpoén
tov EAcivit (1989). Ot d1ev0uvtéc Tov 6Y0Agion, 01 EKTOOEVTIKOL, Ol YOVEIS KoL Ot
LaONTEG EVNUEPMOONKAY Y100 TOVG GTOYOVES Kot TIS dtadkacieg e perétnc. I'pamtn

YOVIKT] GUVOLIVEGT OITOKTNONKE TPV A TNV CLUTANPOOT TOV EPMOTNUATOAOYIWV.

KE®DAAAIO 3: AIIOTEAEXMATA

Baowd avBpomouetpikd wor mepryevvntikd, kobdg kot ONUOYPUGIKA Kot

KOWV®VIKOOIKOVOULKE YopaKTnplotikd mapovctalovion otov Ilivaka 1. H péon



nMkio Tov delypatog tov ooy frav 11,2 + 0,8 €t (46% Mrav ayodpla) Ko
27,8% ntav glte vaépPapa gite mayvoapka. To 18,6% dev ONlace moté, evd amd
T Toudld Tov OMAacay povo yia o 27,5% n mepiodog yorovyiag NTav peyaAlvtepn
and 6 pnvec. Ocov apopd to yevikd mepryevvntikd mepipdriov, 10 45% TtV
UNTEPOV VTEGTY KOUGOPIKT TOUN Kol T0 8% avéntuée cakyapmdn daprtn Kunong.
Téhog, 10 39,9% tov natépov kol 10 45% TV UNTEP®V iV OAOKANPMOCEL TNV

Tprrofaduia ekmaidogvon.

ivakog 1. XopoKTNploTiKa TOV TE101AV TOV OEIYHOTOG.
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XopoKTnploTIiKa Mean + SD N (%)

Hlwda (6tn) 11.2+0.8

dHro Aydpla 783 (46.0%)

Kopitoa 920 (54.0%)

Bapog (Kg) 44.202 +£9.910

"Yyog (cm) 151.360 + 8.806

[Meprpépera péong (cm) 69.02 + 11.43

Komyopia deiktn dvucilohoyikd 1197 (72.2%)

nalog cOUOTOC YnrépPapo/ 462 (27.8%)
[Hoyvoapko

Zepd yévvnong 1° mondi 742 (50.8%)
2° moudi 554 (37.9%)
3° oudi 14 (9.7%)
4° roudi 20(1.4%)
5° woudi 3 (0.2%)

Ap1Oudc adepemv 13+0.8

Huepnotog ypovog < 15 hentd 488 (29.1%)

Badiong 15-30 Aemta 582 (34.7%)
31-45 Aemtad 210 (12.5%)
46-60 Aemtd 153 (9.1%)
> 60 Aemtd 245 (14.6%)

Evaoyoinon pe Ox 342 (21.3%)

afAnTIKEC N 1263 (78.7%)

OpPaCTNPLOTNTES

Eidog TokeTon DduclohoyKdc 645 (55.0%)
TOKETOC
Kawsapikn 527 (45.0%)
Toun

Oniaocuodg On 215 (18.6%)
No 941 (81.4%)

Adpkela yolovyiag <1 pnvag 154 (16.3%)




1-3 pnveg 286 (30.3%)

3-6 pnveg 244 (25.8%)

> 6 unveg 260 (27.5%)
ZOoKYOPMOONG Oy 948 (92.0%)
dtafmTng Kimeong Nout 82 (8.0%)
Eninedo ekmaidevong I[Ipotofdaduia/ 693 (60.1%)
TOV TTOTEPQL devtepofadua

Tprrofadpuio 461 (39.9%)
Eninedo ekmaidevong Ipotofaduia/ 636 (55.0%)
™G UNTEPOG devtepofadua

Tprrofadpuia 520 (45.0%)

Ta dedopéva Tapovaoialovior g péon Ty + tomikn amdokiion (Mean = SD) yua g
TOGOTIKEG PeTAPANTEG Kot g TANB0¢ (mocoatd %) (N (%))yo TG KaTnyopkés.

[TpaypoatoromOnkay t€66epa SPOPETIKA LOVTEAD AOYIGTIKNC TOALVOPOUNGNG,
pokeWEVOL va agloroynBel n emidpact tov OnAacov Kabdg Kot Tov GLVOAKOD
TEPLYEVVITIKOV TEPIPAALOVTOC, TOGO aveEdpTnTa 0G0 KOl LETA OO TPOCOPLOYN
v mlovoug cvyyvtikovg mopdyovies. I[lapoatnpnnke oTaTIGTIKA OMNUOVTIKT
avTioTPOQET GLGYETION UETOED TOL OnAacpol Kot TG epedvions vrepPAArlovtog
Bapovg ko mayvoopkiog otnv modikn nikia (OR: 0,35, 95% CI: 0,01-1-0,406, p
<0,001) (Movtého 1). H mpoavapepbeica aviictpoern cvoyétion napEusve dtav
eCETAOTNKE O OUVOMKOC OVTIIKTUTOC TOV TEPLYEVVNTIKOV TEPPAALOVTOG, e
aVOALGT TOALTOPOYOVTIKNG AOYICTIKNG TOAMVOIPOUNONC TOALATAGY UETAPANTOV
(OR: 0,41, 95% CI: 0,214-0,805, p = 0,009), eved Koavévag GAAOG TEPLYEVVITIKOG
napdyovta, Ogv giye onuovtiky enidopoacn (Moviélo 2). Metd v Tpocapuoyn yio
NV NAIKIQ, TO QUAO KOl TV ETYEVETIKT EMIOPOACT] TNG COUOTIKNG OPAGTNPLOTN TG,
EKPPacUEV] ¢ YpOVOG Pddong avd mMUEPO KOl CUUUETOYN O aOANTIKEG
dpacTNPLOTNTES, LOVO TO PUAO T®V TOUOIDV EIYE GTATICTIKA GNUOVTIKY OPVNTIKT
cvoyétion pe v mhavotnta vo yiver to modi vaépPapo M woyvCOPKO, LE TO
Kopitola va givar Mydtepo mbavo va €govv avEnpévo copatikd Bapog amd to
ayopa (OR: 0,70, 95% CI: 0,505-0,982, p = 0,04) (Movtéro 3). Kapia otatiotikn

oLoyETIon dgv apatnPNONKe PETA amd emMTPOGOET TPOCAPUOYT Y10 TO EMIMEDOD
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EKTAIOEVLONG TOV YOVEMV TNV ToAVTapayovTiky aviivon (Movtého 4) (ITivakag

2).
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Iivakog 2. LooyeTicelg avAPESo 6€ TOPAYOVTES TOV TEPLYEVVITIKOU TEPPALAOVTOS KL TNV ELPAVIGT] TOLOIKIG TAYVGAPKING, GE U1

TPOGUPUOGUEVO KO TPOGUPUOGUEVA YL GUYYVTIKOVS TOPHAYOVTES LOVTELCL.

Movtéro 1 Movtého 2 Movtého 3 Movtého 4
Metapintég OR; 95% ClI p-value OR; 95% CI p-value OR; 95% CI p-value OR; 95% CI p-value
Onioacudg 0,350, 0,301-0,406 <0,001 0,415; 0,214-0,805 0,009 0,523; 0,064-4,263 0,545 0,492; 0,056-4,299 0,521
Augpxeta yorovyiog - - 0,996; 0,854-1,160 0,955 0,999; 0,851-1,172 0,986 0,999; 0,847-1,179 0,993
Eido¢ toketon - - 0,862; 0,621-1,197 0,376 0,898; 0,635-1,268 0,540 0,910; 0,638-1,300 0,605
Zakyapmong dafNtng Kimong - - 1,350; 0,766-2,380 0,300 1,292; 0,726-2,300 0,383 1,351; 0,755-2,418 0,311
dvro - - - - 0,704; 0,505-0,982 0,039 0,732; 0,520-1,029 0,073
HA\ia - - - - 1,067; 0,894-1,273 0,476 1,099; 0,919-1,314 0,303
Hpepnoog ypdvog Badiong - - - - 0,909; 0,798-1,037 0,156 0,900; 0,787-1,030 0,125
Evaoydinon pe abintikég - - - - 0,787; 0,515-1,203 0,269 0,834; 0,537-1,296 0,419
dpaoTNPLOTNTES
Eninedo exmaidevong tov - - - - - - 0,982; 0,670-1,441 0,928
TATEPQ
Eninedo exmaidevong g - - - - - - 0,786; 0,538-1,148 0,212

HNTEPQG
OR, odds ratio, Zystikog Adyog

95% CI, 95% confidence interval, 95% odidotnpo epumioTocHVNG
O1 otatiotikd onpoviikég ovoyetioelg (p-value < 0,05) mapovoidlovtot pe Eviova ypappota.
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KE®AAAIO 4: XYZHTHXH

H mopovca perétn eivon pia amd tic Alyec LEAETES TAPATHPNONG TOV GTOYEVOVY
omv e&é€taon ¢ enidpaong tov OnAacuod kot TG SAPKELIS TOV, OC LEPOG TOV
meptyevvnTikov mepidirovtog (oni. Tomog yévvnong kol cokyapdong dofntng
KONONG) OTNV  EUPAVION VTEPPOPOL KOl ToyvoopKiog oty Tpo-epnPeia.
[Tapatpnnke o011 0 ONAacudS NTOV O HOVAOIKOS OTATIOTIKMG ONUOVTIKOG
ToPayovtag, amd TOLG TEGGEPLS MEPLYEVVNTIKOVS TOPBEYOVTIEC OV avoAvOMKaY,
oxeTIKd pe v mhavotnTa avéNUEVoL couatikod Bdpovg Katd tnv mTpo-eenPeia.
[Taporo mov 0 ONAACUOC PAVOTAY VO, EXEL ETPPON OTO UEAETOUEVO OTOTELEGLA,
aveEdptnta and T SAPKELD QVTOV, HETA OO TPOCOPLOYT Y10, GUYKEKPUYLEVOUG
oLYYLTIKOVG Topdyovteg (onA. HAwia, @OAo, copatikr) OpactnploTnTe. Kol

EMIMESO EKTAIOEVONG YOVEDV) 1| GLGYETION EYOCE TN GTOTIOTIKN TNG ONUOGIA.

Opoimg, pio TponyoOUEVN TPOOTTIKY LEAETN G€ TOOLd oo TN Zouvndio £d0e1ée
OTL TOPOAO TOV VINPYE MO CTATIOTIKE CTUOVTIKT, AGOEVIG, OPVNTIKN GLGYETION
pHeta&d tTov OMAGUHOL Kol TG TOXLoOPKING oTNV TOOKN MAKio, HETA omd
TPOGOUPUOY GE GLYYLTIKOVUG TopAyoviec, OmMw¢ mMAkio, @OA0 kol emimedo
EKTOIOELONG YOVE®V, 1] CLGYETION NTAV UN OTOTIOTIKE onuoavtik (33). EmuAiéov,
p. tpoceatn perétn and v Avotporio KatéAnée o6T0 cLUmEpPACU OTL O
OnNAoopoc Mrov OoploKd HUN  ONUOVIIKOS Yo TNV OvAmTLEn TG  TOUOKNG
moyvoopKiag, otav eAeOncav vroOYn Topdyovieg OTMG N NAKio Kot TO EmiNESO
exmaidevong twv yovéwv (34). Télog, Ta amoteAéouaTo Hog LEYEAANG GUYYPOVIKNG
uerétng amd ) Iepuavio oe maudd nikiog 3 €wg 17 1@V vIOdNAGVOLY OTL O
OnAaopnoc pmopel vo amoteAEGEL EVEPYETIKO TOPEYOVTIO EVAVTIO GTO OVENUEVO
cOUATIKO BApog Kot TNV avanTuén TG Tayvoapkiog, povo oty mpo-gpnPeia (7-10
et®Vv) (35). Ot dapopetikéc mepiodol INAacoD TV TPOUVIPEPHEICOY UEAETOV
Kopoivovtay and Aydtepo amd 3 unveg €wg meplocOTEPO amd 4 UNVeES Kol Ogv
elyov oTOTIOTIKO OVTIKTUTTO GTI) GUVOALKY] EAAEWYT] TPOCTATEVTIKOV ATOTEAEGILOTOG

0V OnAaouov (33-35).
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Oocov apopd to €100G TOKETOV, 0V dtevkpvileton mANpwG eqv ennpedlel v
TOPOVCia AVENUEVOD COUATIKOD Aimovg oty modkn nikio. Ta amoteléopota
and TV Tapovco HEAETN LTOdNAGVOLVY OTL N UEB0SOC TOoKETOV Oev glye Kopia
eMidpoon otNV avantuén 1oV GOUNTOG KoTd TV TPo-ePnPeia. e cupE®Via pE To
CLYKEKPUEVO amoTéAecpa, Hio omd Tic mpoavoeepOeiceg peléteg £deiée OTL M
YEVVNOT UE KOICOPIKN TOUN OEV EiYe ONUAVIIKN EMOpOCN OINV EUPAVION
vEpPapov N moyvooapkiog oe madd nAkiag 12 etdv (34). M dAAN pelém
KOTéEANEE 6TO GLUTMEPACUO OTL TO €100C TOV TOKETOD UTOPEL Vo EXNPEAGEL TNV
avATTLEN TOV COUATIKOD PApove HOVO GTNV TPOUN TaldKn NAkio, ov Kot dgv
elye otatotikd amotéleopo oty NAkio tov 10 etodv (36). Mo mo wpdoeaty
HEAETN £0e1Ee OploKd OTOTIOTIKG ONUOVTIKY OETIKn €midpaoctm TG KAloOPKNG
TOUNG OTNV EUEAVIOT] TNG TOYLOOPKING OTNV TAdIKT NAKio, ®CGTOGO T0 EMIMESO

OTULOVTIKOTNTAS QOVOTOV VoL LELVETOL HE TV avénon g nAkiog (37).

TéLog, 0 pOAOG TOV GaKkYaPDOOLS dlofNTn KON ONG Eival AUPIAEYOUEVOG. AV Kol
VIAPYOVV UEPIKES TTPONYOVUEVEC UEAETEC TTOL LIOGTNPILOVY OTL O CAKYAPMDING
dwpntmg Kdmong eivar mapdyoviag KvoLVOL Yo TNV EUPAVICT) VREPPAALOVTOG
Bapovg M/xon moyvoopkiag oe mAkieg petay S ko 11 etov (38,39), 10
amotélecpa oev eivar capéc. ‘Eyet 1e0el 1) vmoBeon, amd mponyodueveg peréteg, Ot
0 GOKYOPMONG OfTng TS Kunomng Ba umopovce va amoTeAEcEL LeGOAABN TN TNG
oxéong Hetacy tov Ogiktn HAlog GOUNTOS TNG UNTEPOS TPV TNV KONOT Kol TNG
avamtuéng copatikon Bdpovg tov madod (10,28,40). v mapodoa pelétn dev
TPOEKLYE OQUEGO OmoTéAECO UeETAED NG eEeTalOpevng METOPANTAG KoL TOL

OTOTELEGLOTOC.

Iepropropot

H mopodca perétn eivor pilo perétn mapoatnpnons, €mouEVeS LTAPYOLV
opopéVOL Tteplopiool mov tpémet va AngBovv vtoym. To deiypo mpogpydtay udvo

and éva Kpd TOGOGTO EAANVIKOV TEPLOYDV, OMOTE 1| YEVIKELGIUOTNTO TMV



gupnudtov tepropiletar oe 0AdKANPO ToV TANBLGUO TV TAdIOV ard v EAALGSa
nixkiog 10-12 erov. Iap 'Ol avtd, T0 TEMKO deiya TOV OISOV HTOV LEYAAO Ko
£Y1ve YpNoN EVOC GTPOUOTOTOUEVOD GUGTILLATOC TUYOING OELYLATOANYING, OTOTE
N OVTITPOCOTEVTIKOTNTA Tov B pumopovoe va Bewpnbel vynin. Evag dAlog
TOOVOS TEPLOPIGUOG TG TTAPOVGOS UEAETNG UTOPEL Vo €ival TO GEAALA KATE TN
CUUTANP®OT TOV EPMOTNUATOAOYIOV omd T OO OTO GYOAKO TEPPAALOV.
[Tpokeévou va peiwbel n pepoAnyio £voc eKmodELUEVOG EPEVVITIG NTAV TOPDV
oe OAN TN O01dKAGIoL OAOKAPMONG TOL EPOTNUOTOAOYIOL GTOL GYOAElR Yoo TNV
OVTILETAOTION EVOEYOUEVOV TOPOVONGE®Y, OVEAVOVTOS £TCL TNV EYKLPOTNTOU TOV

OTAVTIT|GEWV.

Télog, Ocov oa@opd 710 mEePLyevwnTkd mepPdArov, dev  amoktnOnkav
TANpoeopiec oyetikd pe to Papog yévvnong, mapdyovia mov Bo umopovoe va
dwdpapatiost Pactkd poOAO otV LIOOBEON HOC, EVO EMTALOV LIAPYEL EALEWYM

OTOEIMV GYETIKA e TO av 0 ONAAGLOG NTaV OTOKAEIGTIKOG 1] O)L.

YOUTEPACNOTO,

H mbovode oeéhun pokpoypovia emidpacr tov Oniacuod oty KotdoTtoot
Bapovg oty modkn kol mpoepnPikn mAkio eavnke vo eEoaieipetor, Otov
AMeOncav vTOY™N CLYKEKPLUEVOL ENYEVETIKOTL TOPAYOVTES. 26TOGO, 1 CIIUOGIN TOV
OnAacpov 1660 Yo Ta veoyévvnta 6GO KOl Yo TIG UNTEPES Eivan avaueioBntn

Kol G €K ToVTOL Oa Tpémetl va mpowOeitar amd Toug emayyelatiec tng vyeiog.

2o Hapoptiuata mopovoidlovial to. EXOTHUOVIKS GpOpa. Tov TPOEKLYAY GTo.

TAaiolo TS TOPODOOS EPYOTLOG.
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ABSTRACT

It is widely accepted, that the increased prevalence in childhood overweight and obesity
poses an important public health problem, since it increases risk for early onset of non-
communicable diseases with potentially increased health complications during adulthood.
Childhood obesity prevention is therefore of primary importance, hence it is mandatory to
understand its main causes and identify the mechanisms associated with weight gain. Although
its etiology can be partly attributed to genetic and behavioral factors, evidence from existing
literature indicates that the perinatal environment may also increase the risk of childhood
obesity; the latter, however, has not been thoroughly investigated and discussed. Therefore, the
aim of the present literature review was to examine the role of perinatal environment, evaluating
perinatal factors such as, type of delivery, breastfeeding duration and gestational diabetes
mellitus (GDM), in the occurrence of childhood overweight and obesity. The retrieved
information revealed that there is noteworthy association between the studied factors and the
main outcome, though the exact pathways need to be elucidated, with long term prospective
studies. Consequently, it is recommended, that public health professionals account for these
specific perinatal determinants, decreasing some of the confounding or mediating risk factors,

when estimating a child’s risk of overweight and obesity development.

Keywords: perinatal history, type of delivery, breastfeeding duration, gestational diabetes

mellitus, childhood overweight/obesity
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INTRODUCTION

Childhood obesity is a worldwide public health burden, with global prevalence reaching
18%, which is translated to 340 million children and adolescents aged 5-19 being affected in
2016." According to the existing literature, childhood obesity is a multifactorial situation,
including genetic, behavioral, socioeconomic and environmental factors.>® These factors
however, cannot explain in total the reasons for the childhood obesity epidemic. Other factors,
specifically factors affecting the perinatal environment, have also been investigated and have
been suggested to add to the etiology of childhood obesity, with three specific variables being
thoroughly examined; type of birth (cesarean section or vaginal delivery),**> duration of

breastfeeding®® and presence of gestational diabetes mellitus®°.

Cesarean section appears to have a worldwide increasing trend in the recent decades;
more specifically, a study in 2016, using nationally-representative data on cesarean section rates
from 150 countries, showed an absolute global increase of 12,4% between 1990 and 2014."It
has been argued that although caesarian section is often necessary and unavoidable, the increased
percentage in the past years, along with the increased childhood obesity rates during the same

time period, raised questions of a potential association.

Concerning breastfeeding duration, the World Health Organization (WHQO) recommends
exclusive breastfeeding for the first six months and combination of breastfeeding and appropriate
complementary foods until two years of age, for the infants well-being.** However, only about
40% of infants aged 0-6 months meet these recommendations, globally.’* The decreased
breastfeeding rates along with the increased formula consumption and infant growth might affect
the child’s risk of overweigh/obesity occurrence, evidence however remains controversial to date

and need to be investigated and discussed.
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Finally, gestational diabetes mellitus (GDM), defined as diabetes developed during
pregnancy, is a known adverse risk factor for both the mother and the fetus. In relation to
children’s weight, according to the Centers for Disease Control and Prevention (CDC), GDM
leads to a large for gestational age (LGA) infant.'* It has been proposed that GDM is associated
with greater body weight during infancy, and with continuous fat accumulation during
childhood, leading to overweight and obesity. The evidence behind this hypothesis again is

conflicting, and studies investigating GDM specifically need to be discussed.

According to the aforementioned, the aim of the present paper was to review existing
data on evidence between childhood overweight and obesity with specific perinatal risk factors;

type of birth, breastfeeding duration and exposure to gestational diabetes mellitus.
Literature search

A research was held retrieving original articles from scientific databases (PubMed,
Emdase, Web of Science and Scopus), using the terms “perinatal environment”, “type of
delivery”, “cesarean section” “C-section”, ‘breastfeeding”, “breastfeeding duration”,
“gestational diabetes”, combined with “childhood overweight”, “childhood obesity”, “obesity in
children”, “increased Body Mass Index (BMI) in children” as key words. Studies whose primary
or secondary objective was the association of any of the three perinatal factors (type of birth,
breastfeeding duration and exposure to gestational diabetes mellitus) with childhood obesity
were included. The initial research provided 31 relevant published studies, of which 6 were

discussing prospective cohorts, 2 case-control studies, 9 cross-sectional studies, 3 retrospective

studies and 11 systematic reviews and/or meta-analyses. (Graph 1)
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Excluded:
1 prospective cohorts study
1 case-control study
4 cross-sectional studies
1 retrospective study

9 systematic reviews and/or
meta-analyses

31 Retrieved articles:

6 prospective cohorts
studies

2 case-control studies
9 cross-sectional studies
3 retrospective studies

11 systematic reviews
and/or meta-analyses

Type of delivery:

3 prospective cohorts
studies

2 cross-sectional studies

2 systematic reviews
and/or meta-analyses

Breastfeeding duration

3 prospective cohorts
studies

3 cross-sectional
studies

Graph 1.

Articles included English written articles were of the recent era (2008-2018), to account

included.

Cesarean section delivery is becoming progressively a widespread surgical procedure

Delivery type and childhood obesity

~ 34 ~

Gestational diabetes
mellitus:

1 case-control study

1 cross-sectional
study

2 retrospective
studies

for research methodology differences observed this past decade. Also studies were selected

based on the target population, with those investigating children less than 18 years of age being

since it may reduce the risk of morbidity to both mother and fetus, under specific situations as
termed by their obstetrician.”> However, it has also been regarded as a risk factor for childhood
obesity.*®!” This association could be attributed to the fact that cesarean section leads to altered

acquisition and structure of infants’ gut microbiota in comparison with vaginal delivery,




while a recent research suggests that long-term effects of cesarean section on energy metabolism

or appetite regulation may contribute to the significant increase in body mass.*

A recent prospective cohort study found an effect between cesarean section and
children’s weight status. More specifically, the authors reported a 15% greater chance of
becoming obese in early childhood and preadolescence. It is also mentioned that among
offsprings, whose mother’s had undergone at least one previous cesarean section, the vaginally
delivered infants were 31% less likely to become obese later in life, compared to those born via
cesarean delivery.*Results from a population-based study in a large sample of Chinese children
were in accordance with the aforementioned, as the analysis showed that cesarean delivery
increased the risk of developing early childhood overweight and obesity by 24% and 29%
respectively.® Study results attributed the increased risk to the altered gut microbiota, although

the mechanisms through which the association could be explained are not elucidated.*>

Regarding the age that children are more likely to be overweight or obese, the results
remain ambiguous. In a cohort study, it was stated that children born with cesarean section had
double the risk of becoming overweight or obese at age of 6 years old compared to those born
vaginally; while in the Life style Immune System Allergy plus Air Pollution and Genetics
(LISAplus) birth cohort study the most prevalent age was 2 years of age, though the researchers
report a moderate follow-up dropout rate which could lead to selection bias.®** Additionally, a
population-based survey suggested that birth via cesarean section was a predictor for obesity at 6

years of age.®(Table 1)
Breastfeeding duration and childhood obesity

Various mechanisms have been recommended to explain the association between
breastfeeding duration and childhood obesity. Some studies have shown that satiety feelings
could be recognized easier by infants, which could lead to the settlement of better self-regulation

of energy intake later in life.?>? Other researchers have reported that energy balance and food
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intake regulation is affected by breast milk hormones and this could have an impact on body fat
deposition.?* Another pathway through which breastfeeding could affect childhood bodyweight
is by forming later food preferences. Specifically, it is documented that breastfed children adapt
to new food more easily, with a possible explanation that the taste of breast milk varies with the
mother’s food choices.? Also, the lower caloric intake and lower fat and protein levels provided
by breast milk, in comparison with milk formula, could be another factor influencing the

prevalence of overweight and obesity among children.??

A variety of studies have investigated the association between breastfeeding and
childhood overweight & obesity, the past decade. A research team, based on data from the
German Health Interview and Examination Survey for Children and Adolescents (KiGGS), a
large cross-sectional study in Germany, reported that breastfeeding, either exclusive or combined
with water and other fluids, for less than four months was a risk factor for obesity in both
childhood and adolescence. Analysis stratified by age groups showed that being breastfed for
four months or more was beneficial only in ages 7-10 years and had no statistical effect on fat
accumulation in infancy, late childhood or adolescence.” These observations are in agreement
with a previous analysis, carried out with data from the All Babies in Southeast Sweden (ABIS)
prospective cohort study. Specifically, it was suggested that exclusive breastfeeding for less than
four months had no statistical influence on weight development in early childhood, after
adjustment for potential confounders.?’In comparison, data analyses from a large population-
based survey in Australia showed that breastfeeding for less than three months was a statistically
significant factor for overweight occurrence at 12 years of age, though it was marginally non-
significant in 6 years of age, although they emphasized on the fact that their primary subject was
eye disease and not obesity, therefore there might be missing information about variables
relevant to obesity.® However, data from a birth cohort study found that breastfeeding for less

than twelve months was associated with higher prevalence of overweight and obesity at 6 years
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of age, although they didn’t describe breastfeeding as risk factor, but rather as a modifier in the

relationship between delivery via cesarean section and childhood overweight/obesity.°

Finally, two other research studies examined the effect of exclusive and non-exclusive
breastfeeding, setting the cutoff point for the duration at six months. They both concluded that
duration under that cutoff point was associated with increased prevalence of overweight and

obesity in childhood.?®*(Table 2)
Gestational diabetes mellitus (GDM) and childhood obesity

Regarding gestational diabetes, it is mentioned that overweight and obese pregnant
women develop gestational diabetes more frequently compared to women with normal
weight. 1t is speculated that intrauterine exposure to maternal GDM may increase the risk of

childhood overweight and obesity development in exposed fetuses.**

An analysis from the multinational, cross-sectional International Study of Childhood
Obesity, Lifestyle and the Environment(ISCOLE), reported that intrauterine exposure to GDM
was statistically significant risk factor for the development of central obesity in ages 9-11 years.®
In a retrospective study, GDM was associated with childhood obesity, although it seemed to
have weaker effect on the overweight occurrence in children with mean age 5,8 years.™
Additionally, a retrospective study performed on Chinese population showed that offspring of

mothers with GDM had a higher prevalence of overweight and obesity in ages 5-10 years.**

However, it is suggested that mother’s pregravid body mass index (BMI) influences
child’s weight development rather than intrauterine exposure to GDM.*’In addition, there is
evidence that overweight and obese pregnant women develop gestational diabetes more
frequently compared to women with normal weight.**Therefore questions remain as to the actual

effect of GDM on children’s weight status later in life, with two of the above-mentioned studies
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agreeing that the association might be mediated by mother’s pregravid BMI,**°andthe third

describing the relationship as “independent of maternal obesity”.34

Additionally, a recent study in Greek population, proposed that it could be the mother’s
gestational weight gain the determining factor for obesity development in children, though GDM
was not evaluated.*® Furthermore, a research team in Greece based on the cross-sectional
“Healthy Growth Study” developed the Childhood Obesity Risk Evaluation (CORE) index, for
the early detection of childhood obesity risk, using only mother’s pregravid weight status to
represent the effect of the perinatal environment, considering though that GDM might improve

the index’s accuracy.*’(Table 3)
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CONCLUSIONS

Body weight increase and fat accumulation in childhood is a multifactorial process. The
perinatal environment seems to play an important role in child’s development and more
specifically in the possibility of overweight and/or obesity occurrence. The aim of the present
paper was to provide an integrated overview of the most recent state of knowledge regarding
specific perinatal factors and childhood obesity hence contributing to future research. More
specifically, this review explores the effect of the perinatal environment through the effect of
three different factors: type of delivery, breastfeeding duration and exposure to gestational
diabetes mellitus. Concerning the type of delivery, a great proportion of studies agreed that
cesarean section was a risk factor for childhood overweight and obesity, with two systematic
reviews further underlying the association.’®!” Regarding breastfeeding, reviewed studies
examined the effect of different durations, though they all concluded that the shorter the
breastfeeding period, the greater the risk for obesity development, mostly in late childhood than
in early or in adolescence. As for maternal GDM, it seems that it might have a key role in the
occurrence of overweight/obesity in children, although two studies indicated that the association
could be mediated by maternal pre-pregnancy body weight. However more studies on the
independent effect of GDM on childhood obesity are necessary while accounting for maternal

pregravid weight status.

To summarize, the perinatal environment plays an important role on body development
and weight accumulation in children. The present review reports studies of the latest era showing
that type of delivery, breastfeeding duration and exposure to gestational diabetes mellitus, are
most likely important perinatal risk factors. These therefore, need to be acquired during medical
and nutritional history assessment and should be considered by public health professionals, in

order to accurately evaluate a child’s risk for overweight and/or obesity occurrence.
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Table 1. :Associations between delivery type and childhood overweight/obesity occurrence.

Source

Study Sample

Type of Study

Location

Follow-up Period/Study

Design

Study Results

Gopinath B. et

1.741 children aged 6

Cross-sectional

Sydney, Australia

Data collection about the

Cesarean section was associated with

al. 2012 ® years and 2.354 children | study (The Sydney perinatal environment obesity occurrence in the six-year-old
aged 12 years Childhood Eye retrospectively, through the use | cohort.
Study) of questionnaires.
Li HT. et al. - Systematic review - - Cesarean delivery was associated with
2013 19 and meta-analysis 32% higher risk of childhood
overweight/obesity occurrence.
Pei Z. etal. 3.097 healthy Birth cohort study Munich, Leipzig, Follow-ups at 2, 6 and 10 Children born via cesarean section
2014 @ full-term neonates (LISAplus) Wesel, years, including were at higher risk of developing
(gestational age >37 and Bad Honnef, anthropometric measurements | obesity only at the age of two years.
weeks and birth Germany evaluation.
weight >2500 g)
Kuhle S. et - Systematic review - - Children born via caesarean section
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al.2015 47

and meta-analysis

had 34% higher risk of developing

childhood obesity.

Portela DS. et

al. 2015 ©

672 mother-baby pairs

Prospective cohort

study

Feira
de Santana,

Brazil

Follow-up at 6 years.

Cesarean section was a statistically
significant factor for
overweight/obesity occurrence at age

6 years.

Rutayisire E. et

8.900 children

Cross-sectional

Wuhu, Tongling,

Data collection about the

Delivery via cesarean section was

al. 2016 © aged 3-6 years study Anging and perinatal environment associated with both overweight and
Yangzhou, China retrospectively, through the use | obesity occurrence in early childhood
of questionnaires. (3-6 years of age).
Yuan C. etal. | 22.068 children aged 9-14 | Prospective cohort United States of Follow-ups via questionnaire Cesarean birth was associated with a
2016 @ years, born to study America from ages 9-14 through ages higher risk of offspring obesity.
15.271women (Growing Up 20-28 years.

Today
Study)
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Table 2. :Associations between breastfeeding duration and childhood overweight/obesity occurrence.

Source Study Sample Type of Study Location Follow-up Period/Study Study Results
Design
Huus K. etal. | 16.058 neonates - 7.356 | Prospective cohort Southeast Sweden Follow-ups via questionnaire at | There was a weak association
2008 @7 children at five years of study ages 1, 2,5 and 5 years of age. | between exclusive breastfeeding for <
age (All Babies in 4 months and obesity at age 5 years,
Southeast Sweden but after adjustment for confounding
Study) factors, the association was non-

significant.

Gopinath B. et

1.741 children aged 6

Cross-sectional

Sydney, Australia

Data collection about the

Breastfeeding for < 3 months was a

al. 2012 ©® years and 2.354 children | study (The Sydney perinatal environment statistically significant factor
aged 12 years Childhood Eye retrospectively, through the use | overweight occurrence in twelve-
Study) of questionnaires. year-old cohort, while it was
marginally non-significant in the six-
year-old cohort.
Shi Y. etal. 968 full-term children Population-based Canada Data collection about the Exclusive breastfeeding for 6 months
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2013 @

aged 6-11 years

study
(Canadian Health

Measures Survey)

perinatal environment
retrospectively, through the use
of questionnaires and

interviews.

was inversely associated with the
occurrence of obesity in childhood

(6-11 years of age).

Grube MM. et

al. 2015 @

13.163 children and
adolescents aged 3-17

years

Cross-sectional
study

(KiGGS)

Germany

Analysis of retrospectively
collected data about

breastfeeding duration.

Breastfeeding for < 4 months was a
statistically significant risk factor for
the occurrence of overweight and
obesity on the overall sample. When
analysis was carried out for different
age groups (3-6, 7-10, 11-13 and 14-
17 years of age), breastfeeding for >
4 months had a beneficial effect on
the occurrence of overweight and

obesity only in ages 7-10 years.

Portela DS. et

al. 2015 ©

672 mother-baby pairs

Prospective cohort

study

Feira

de Santana,

Follow-up at 6 years.

Breastfeeding duration < 12 months

was associated with higher
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Brazil

prevalence of overweight and obesity

at six years of age.

Wang L. et al.

2017

1.234 neonates

Prospective study

United States of

America

Follow-ups at 2, 3 and 4,5
years and at grade 1, 3 and 6,
including anthropometric

measurements evaluation.

Obesity prevalence was lower among
children that were breastfed for >6
months, in comparison with
breastfeeding duration <6 months or

no breastfeeding at all.

~ 49 ~




Table 3. :Associations between gestational diabetes mellitus and childhood overweight/obesity occurrence.

Source Study Sample Type of Study Location Follow-up Period/Study Study Results
Design
Catalano PM. | 89 mother-offspring dyads | Prospective case- United States of Follow up between 6 and 11 Even though there existed a
et al. 2009 control study America years of age of children, for statistically significant difference on

body composition evaluation. | the BMI z-score in the exposed and
unexposed to gestational diabetes
mellitus children, the strongest
predictor of childhood obesity

seemed to be maternal pregravid

BMI.
Nehring I. et | 7.355 mother-child dyads Retrospective Bavaria, Germany | Data collection about the A statistically significant association
al. 2013 49 (mean age of children: 5,8 cohort study perinatal environment was found between maternal
years) (Perinatal retrospectively, through the use | gestational diabetes mellitus and
Prevention of of questionnaires. overweight and obesity in children.

Obesity)
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Zhao YL. et 2.833 term-born children | Retrospective study Yunnan province, Data collection about the Offsprings exposed to gestational
al. 2015 ©9 aged 1-10 years and their China perinatal environment diabetes mellitus had a higher
mothers retrospectively, through prevalence of overweight and obesity
telephone interviews. in ages 5-10 years.
Zhao P. et al. 4.740 children Cross-sectional Australia, Brazil, Data collection about the Intrauterine exposure to gestational
2016 © aged 9-11 years study Canada, China, perinatal environment diabetes mellitus was a statistically
(ISCOLE) Colombia, Finland, | retrospectively, through the use | significant risk factor for the

India,
Kenya, Portugal,
South Africa, the UK

and the USA

of questionnaires.

development of central obesity in

ages 9-11 years.
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ABSTRACT

Background: In the past few decades, childhood obesity rates seem to increase
globally. During the same time period breastfeeding initiation rates started to
decrease, while more and more women turn to formula milk. The aim of the present
study was to evaluate whether there is an association between breastfeeding, through
the prism of the perinatal environment as expressed by the type of delivery and
gestational diabetes mellitus, on the occurrence of overweight and obesity in pre-
adolescence. Methods: During the school years 2014-15 and 2015-16, a cross-
sectional study was conducted among 1,728 children (54% female) aged 10-12 years,
attending primary schools in five Greek cities (Athens, Heraklion, Kalamata, Pyrgos,
and Sparta). The sampling procedure was conducted on school premises, where
children completed a self-administered, anonymous questionnaire, where participation
rate was between 95-100% in children, while another questionnaire was given to the
parents in order to collect data on family characteristics, parents’ participation rate
was 68.9%. Results: Breastfeeding seemed to have a statistically significant
protective effect against the occurrence of childhood overweight and/or obesity, both
on bivariate analysis as well as in perinatal environment multivariate analysis
(OR:0.350, 95%CI:0.301-0.406; p <0.001 and OR: 0.415, 95%CI:0.214-0.805,
p=0.009, respectively). However, the duration of breastfeeding, as well at the type of
delivery and gestational diabetes mellitus had no statistical effect (OR: 0.99, 95%CIl:
0.854-1.160, p=0.955, OR:0.86, 95%CI.0.621-1.197, p=0.376 and OR:1.35,
95%Cl:0.766-2.380, p=0.30 respectively). The statistically significant effect was lost
when certain confounding factors were evaluated. Conclusions: Breastfeeding, as
well as the overall perinatal environment, had no statistically significant effect on
excess fat accumulation in preadolescent children, when other epigenetic factors were

taken into account.
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INTRODUCTION

Over the past decades childhood obesity has become a major public health
issue, globally. According to World Health Organization (WHO) overweight and
obesity rates have been raised more than half over the last century. More specifically,
in 1975 only 4% of children and adolescents aged 5 to 19 years were either
overweight or obese, while in 2016 the prevalence of overweight and obesity in the
same target group reached 18%, which is interpreted to more than 340 million
children and adolescents (1). Additionally, according to the latest WHO Country
Profile for Greece, in 2013 overweight and obesity prevalence in children and
adolescents varied from 32 to 41% for boys and 14 to 24% for girls in ages 10-19
years, making Greece one of the highest rated countries in Europe for childhood

obesity (2,3).

Although the main reason for fat accumulation, in most cases, is the imbalance
between energy intake and energy expenditure, other determinants, such as genetic,
behavioral, environmental and socioeconomic factors have been observed to play an
important role in the prevalence of obesity (4-6).In recent years, a great research
interest has been focused in the perinatal environment as a factor that could influence
the occurrence of overweight and obesity during childhood, through different
pathways (7-9).More specifically, the inauguration and duration of breastfeeding have
been suggested to affect fat accumulation and weight gain later in life (10-12).
According to a recent study, early commencement of breastfeeding, as well as
exclusive breastfeeding at 6 months of age, was low in countries of every income
category (low, middle and high), with the middle income countries having the lowest
breastfeeding rates (13). Particularly, in Greece, which is a middle income country,

the prevalence of exclusive breastfeeding at 6 months in 2010 was only 0.4-0.9%,
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according to WHO, ranking Greece at the lowest positions among European countries

for breastfeeding (2).

Based on the aforementioned, the aim of the present work was to examine the
effect of breastfeeding inauguration and duration, as part of the perinatal environment
(i.e. type of birth and gestational diabetes mellitus), on the occurrence of childhood

overweight and obesity in Greek children at 10-12 years of age.

METHODS

Participants and Procedure

A total of 47 schools from 5 cities of Greece were included in the survey. Specifically,
32 were from the greater metropolitan Athens area, 5 were from Heraklion, the capital
city of the island Crete and 10 were from three main counties of the Peloponnese
peninsula (5 from Sparta, 2 from Kalamata and 3 from Pyrgos).School selection was
carried out using random sampling from a list of schools provided by the Greek
Ministry of Education. In total, 1,728students between 10 and 12 years of age,
attending the 5th and 6th grade of primary school, were enrolled in the study during

the school-years 2014-15and 2015-16.

Children completed an anonymous questionnaire assisted by trained field
investigators in collaboration with children’s teachers. Participation rate varied
between 95%-100% from school to school. Another questionnaire, assessing parental
characteristics, was given to the children’s parents, in order to be completed by any of

them (participation rate: 68.9%).

Children and Parent Questionnaires

Children’s questionnaire contained a total of53 questions regarding dietary habits,

physical activity, as well as questions about knowledge and perceptions on risk factors

~56 ~



for chronic diseases, self-perceptions and stress management. Questions were
assessing: a) demographic characteristics (sex, age, place of residence, nationality,
birth order, number of siblings), b) anthropometric measurements (height, weight,
through which Body Mass Index (BMI)was calculated) waist circumference (using
scale and tape measure, with skin-tight clothing, in order to minimize errors), c)
lifestyle characteristics such as, dietary habits (using semi-quantitative Food
Frequency Questionnaire(FFQ)) physical activity (sports participation, walking time
per day), sedentary activities (TV viewing, video games), breakfast consumption and
sleep duration, d) knowledge and perception on CVVD modifiable risk factors (dietary
habits, daily exercise, lifestyle habits, hypertension, hypercholesterolemia,

hypertriglyceridemia and e) skills and health self-evaluation.

Parents’ questionnaire contained a total of 36 questions including questions about: a)
sociodemographic characteristics (place of residence, nationality), b) family socio-
economic status (educational level, marital status, annual income, occupation), c)
child’s perinatal history (type of delivery, occurrence of breastfeeding and
breastfeeding duration, gestational diabetes mellitus), d) children and parental medical
history as regards asthma, hypertension, hypercholesterolemia, diabetes, CVD,
cancer, e) parental dietary and lifestyle characteristics (using FFQ and physical

activity assessment questions), as well as smoking habits and alcohol consumption.

Family characteristics and children’s perinatal environment

Information on family characteristics and perinatal environment factors was obtained
through parental questionnaire. Children’s body status was classified as either i)
normal or ii) overweight/obese, based on their BMI according to the International
Obesity Task Force (IOTF) BMI cut-off criteria (14). Breastfeeding history was

examined through two different variables: a) breastfeeding (Yes/No) and b)
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breastfeeding duration, classified into four categories: i) <1 month, ii) 1-3 months, iii)
3-6 months and iv)>6 months. The presences of gestational diabetes mellitus, as well
as the type of birth (vaginal delivery or cesarean section) were also evaluated, based
on the parents’ answers on the relevant questions. For the parents’ educational level,
the Greek Ministry of Education, Research and Religious Affairs classification was
used: i) primary-secondary (up to 12 years of school) and ii) tertiary (>12 years of
school, academic level). Finally, for the evaluation of the epigenetic effect of physical
activity, time of walking activities expressed as minutes per day, as well as
engagement with sport activities were taken into account, based on children’s

aNSWErs.

Statistical analysis

For the assessment of the effect of breastfeeding and duration, as part of the
perinatal environment, on the occurrence of childhood overweight and obesity,
multiple logistic regression models analysis was applied, using BMI categories as
dependent variable and occurrence of breastfeeding, breastfeeding duration,
occurrence of gestational diabetes mellitus, type of birth, children’s engagement in
sport activities and walking time per day as an expression of their physical activity
level, as well as both parents’ educational level were used as independent
(confounding) factors. We used four different models of logistic regression, a
bivariate model for the assessment of the relationship between breastfeeding and BMI
category alone and three multivariate models for the evaluation of the perinatal
environment, along with multiple potential cofounding factors. All tests were two-
sided, with significance level set at 0.05. SPSS version 18.0.0 was used for all

statistical analysis.

Bioethics
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The study was approved by the Institute of Educational Policy, of the Ministry of
Education and Religious Affairs and was carried out in accordance with the
Declaration of Helsinki (1989). The school principals, teachers, parents and students
were informed about the aims and procedures of the study. A signed parental consent

was obtained before the completion of the questionnaires.

RESULTS

Basic anthropometric and perinatal, as well as demographic and socioeconomic
characteristics are shown on Table 1.The mean age of the sample was 11.2 + 0.8
years, (46% were boys) and 27.8% were either overweight or obese. The percentage
of children that were never breastfed was 18.6%, while out of the breastfed ones only
for 27.5%the breastfeeding period was greater than 6 months. Concerning the overall
perinatal environment, 45% of the mothers underwent cesarean section and 8% was
exposed to gestational diabetes mellitus. Finally, 39.9% of fathers and 45% of

mothers had completed tertiary education.

Four different models of binary logistic regression were performed, in order to
evaluate the effect of breastfeeding as well as the overall perinatal environment, both
in univariate and after adjustment for potential cofounders. A statistically significant
inverse association was observed between breastfeeding and the occurrence of
childhood overweight and obesity (OR: 0.35, 95% CI: 0.301-0.406, p<0.001) (Model
1). The aforementioned inverse association remained when the overall impact of the
perinatal environment was examined, using multivariate logistic regression analysis,
(OR: 0.41, 95% CI: 0.214-0.805, p=0.009), while no other perinatal factor had a
significant effect (Model 2). After adjustment for age, sex and the epigenetic effect of

physical activity, expressed as time of walking activities per day and being involved
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in sports activities, only children’s gender had a significant association with the
possibility of becoming either overweight or obese in childhood, with girls being less
likely to have increased body weight than boys (OR: 0.70, 95%CI: 0.505-0.982,
p=0.04) (Model 3). No statistical association was observed after additional adjustment

for parental educational level on the multivariate analysis (Model 4) (Table 2).

DISCUSSION

The present study is one of few observational studies aiming to examine the
effect of breastfeeding and its duration, as part of the perinatal environment (i.e. type
of birth and gestational diabetes mellitus) on the occurrence of overweight and obesity
in pre-adolescence. It was observed that breastfeeding was the only statistically
significant factor, out of the four perinatal factors analyzed, on the possibility of
increased body weight during pre-adolescence. Although breastfeeding seemed to
have influence on the studied outcome, independently of the duration, however, after
adjustment for several confounders (i.e. age, gender, physical activity and parental

educational level) the association lost its statistical significance.

Similarly, a previous cohort study in young children from Sweden showed that
even though there was a statistically weak negative association between breastfeeding
and obesity in childhood, after adjustment for confounding factors, such as age,
gender and parental educational level, the association was non-significant (15).
Additionally, an Australian study concluded that breastfeeding was marginally non-
significant on the development of childhood obesity, when factors like age and
parental educational level were taken into account (16). Finally, results from a great
cross-sectional study from Germany in children aged between 3 and 17 years

suggested that breastfeeding could be a beneficial factor against increased body
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weight and obesity development, only in pre-adolescence (7-10 years of age) (17).
The different breastfeeding duration periods of the aforementioned studies, ranged
from less than 3 months to more than 4 months, had no statistical impact on the

overall lack of protective effect of breastfeeding (15-17).

Concerning the type of delivery, it is not fully elucidated whether it affects the
presence of elevated body fat in childhood. Results from the present study suggested
that the type of delivery had no impact on body development in pre-adolescence. In
line with the certain result, recent data documented that birth via cesarean section had
no significant effect on the occurrence of either overweight or obesity in children at
12 years of age (16). Another study concluded that the type of delivery could
influence body weight development only in early childhood, though it had no
statistical effect at the age of 10 (18).A more recent study showed a marginally
statistically significant positive effect of cesarean section on the occurrence of obesity
in childhood, though the significance level seemed to decrease as the age increased

(19).

Finally, the role of gestational diabetes mellitus is controversial. Though there
are some previous studies to claim that gestational diabetes mellitus is a risk factor for
the occurrence of overweight and/or obesity in ages between 5 and 11 years (20, 21),
its effect is not clear. It is proposed that overweight and obese women have a higher
tendency to develop gestational diabetes mellitus than women with normal weight
(22). Therefore, it is suggested that gestational diabetes mellitus could be a mediator
of the association between mother’s pregravid body mass index and the child’s body
weight development (23, 24). In the present study, no direct effect was shown

between the examined variable and outcome.
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Limitations

Our study is an observational one, therefore there are some limitations that
should be considered. The sample originated only from a small proportion of Greek
areas, hence the generalizability of the findings is limited to the entire population of
children from Greece at 10-12 years of age. Nevertheless, the final sample of children
was large and we wused a stratified random sampling scheme, thus its
representativeness could be considered high. Another possible limitation of the
present study could be reporting bias during the completion of the questionnaire by
the children in the school setting. In order to reduce the bias by addressing any
potential misconceptions, a trained investigator was present throughout the whole
procedure of completing the questionnaire in schools, increasing that way the validity

of the given responses.

Finally, concerning the perinatal environment, no information on birth weight
was obtained, a factor which could play a key role on our hypothesis, in addition with

lack of data on whether breastfeeding was exclusive or not.

Conclusion

The beneficial long term effect of breastfeeding on weight status in
preadolescent children seemed to be eliminated, assuming that several epigenetic
factors may account for the weakened relationship between breastfeeding and body
weight. However, the importance of breastfeeding for both newborns and mothers is

undeniable and as such it should be promoted by health care professionals.
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Table 1. Characteristics of the schoolchildren included in the study.

Characteristics

Mean * SD

N (%)

Age (years)

Gender

\Weight (Kg)

|Height (cm)

Waist circumference (cm)

IBMI category

IBirth sequence

INumber of siblings

\Walking activities per day

IEngagement in sport
activities
IMethod of birth

|Breastfeeding

|Breastfeeding duration

Occurrence of Gestational

Diabetes Mellitus

Father's educational level

IMother’s educational level

Male

Female

Normal
Overweight/Obese
1st

2nd

3rd

4th

5th

< 15 minutes
15-30 minutes
31-45 minutes
46-60 minutes

> 60 minutes

No

Yes

Vaginal delivery
Cesarean section
No

Yes

< 1 month

1-3 months

3-6 months

> 6 months

No

Yes
Basic-secondary
Higher-tertiary
Basic-secondary

Higher-tertiary

11.2+0.8

44.202 +9.910
151.360 + 8.806
69.02 +11.43

1.3+£0.8

783 (46.0%)
920 (54.0%)

1197 (72.2%)
462 (27.8%)
742 (50.8%)
554 (37.9%)
14 (9.7%)
20(1.4%)
3 (0.2%)

488 (29.1%)
582 (34.7%)
210 (12.5%)
153 (9.1%)
245 (14.6%)
342 (21.3%)
1263 (78.7%)
645 (55.0%)
527 (45.0%)
215 (18.6%)
941 (81.4%)
154 (16.3%)
286 (30.3%)
244 (25.8%)
260 (27.5%)
948 (92.0%)
82 (8.0%)
693 (60.1%)
461 (39.9%)
636 (55.0%)
520 (45.0%)

Data are presented as mean + standard deviation for quantitative variables and counts (percentages) for

categorical.
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Table 2. Associations between perinatal factors and the occurrence of childhood obesity in both unadjusted and adjusted models.

Model 1 Model 2 Model 3 Model 4

\Variables OR; 95% ClI p-value OR;95% CI p-value OR;95% CI p-value OR;95% CI p-value
Breastfeeding 0.350; 0.301-0.406 <0.001 0.415; 0.214-0.805 0.009 0.523; 0.064-4.263 0.545 0.492; 0.056-4.299 0.521
Breastfeeding duration - - 0.996; 0.854-1.160 0.955 0.999; 0.851-1.172 0.986 0.999; 0.847-1.179 0.993
Method of birth - - 0.862; 0.621-1.197 0.376 0.898; 0.635-1.268 0.540 0.910; 0.638-1.300 0.605
Occurrence of Gestational Diabetes - - 1.350; 0.766-2.380 0.300 1.292; 0.726-2.300 0.383 1.351; 0.755-2.418 0.311
IMellitus

Gender - - - - 0.704; 0.505-0.982 0.039 0.732; 0.520-1.029 0.073
Age - - - - 1.067; 0.894-1.273 0.476 1.099; 0.919-1.314 0.303
\Walking activities duration per day - - - - 0.909; 0.798-1.037 0.156 0.900; 0.787-1.030 0.125
Engagement in sport activities - - - - 0.787; 0.515-1.203 0.269 0.834; 0.537-1.296 0.419
Father's educational level - - - - - - 0.982; 0.670-1.441 0.928
Mother’s educational level - - - - - - 0.786; 0.538-1.148 0.212

OR, odds ratio; 95% CI, 95% confidence interval.

Statistically significant associations are presented in bold (p-value < 0.05).
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