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ABSTRACT

Childhood overweight and obesity is a growing public health problem worldwide, especially in
countries undergoing severe financial and/or social reforms; including Greece. Increased
immigration, lower socio-economic status, changes in food type, overconsumption of high fat
and protein goods, pre-prepared and fast foods, low intake of fiber and increased intake of
sugar and sweetened drinks, as well as a decline in physical activity, with high exposure on
screen-based and sedentary leisure activities outline the main changes of modern multicultural

world; leading to obesity and overweight even in under 5 years old children.

It is within this background that the current cross-sectional study has been conceptualized,
aiming to assess Greek and immigrant preschoolers and their families regarding Body Mass
Index (BMI), nutritional habits and adherence to the Mediterranean Diet, during the Greek
austerity period, as well as to investigate the parental dietary and lifestyle trajectories that
most strongly predict and determine native Greek and immigrant preschoolers’ BMI and
KIDMED score. Moreover, current levels of vigorous physical activity (outdoor play, sports
participation, active transport to/from school) or sedentary behaviors (television viewing,
video/DVD and computer game use) among native and immigrant preschoolers in Attica region

were investigated and compared.

The cross-sectional study was performed in Attica, Greece, during the school year 2016-2017. A
total sample of 578 guardian parents and 578 preschoolers (5-6 year-old), both native Greeks
(n=451) and other nationalities (n=127), from a geographically representative sample of 63
public kindergartens, in 36 municipalities within Attica region, randomly selected, were enrolled

in the study.

The Food Frequency Questionnaire (FFQ) and the KIDMED score were utilized as main tools, to
assess dietary habits and adherence to the Mediterranean Diet, while other collected
information included; parental demographic profile, parents’ and children’s BMI and lifestyle.
The Physical Activity Questionnaire in preschoolers (developed by Rhea study and tested in
Greek settings) was, also, utilized to assess PA status, both vigorous PA and sedentary behavior,

along with core related lifestyle behaviors and habits.
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Summarizing the results in one sentence, family’s nutritional pattern, lifestyle choices and
cultural particularities seem to determine child’s behaviors, BMI, KIDMED Score and Physical
Activity participation levels, with ethnicity playing role, both in familial dietary and lifestyle

habits of Greeks and other ethnicity preschoolers and their guardian parents.

In particular, no significant differences were observed in BMI rates between Greeks and non-
indigenous guardian parents; mean BMI was 24.9 (13.2) in Greeks and 24.8 (4.5) in other
nationalities (between limits of normal and overweight). Significant, however, weight gains in
immigrant parents upon permanent stay in Greece were reported. Statistically significant
variations in lifestyle habits including Greek parents’ heavier smoking and other ethnicity
guardian parents’ higher physical activity were depicted. Poor levels of adherence to the
Mediterranean diet were observed in all preschoolers, while factors positively associated with
child’s BMI were: guardian parent’s age and BMI, guardian parent’s smoking status and alcohol
consumption. Guardian parent’s, child’s physical activity and child’s KIDMED score were
protective factors, pointing out that family’s lifestyle seems to strongly impact on preschoolers’

dietary habits and BMI, regardless ethnicity.

Significantly high level of concordance of guardian parents’ and preschoolers’ dietary habits
was revealed. The following dietary and lifestyle characteristics of (both Greek and other
nationalities) parents’ found to be the strongest predictors significantly increasing BMI in
preschoolers: Low levels of KIDMED score, low frequency of removing fat from meat prior
eating, low parental frequency of following Mediterranean Diet. Contrariwise, family’s
breakfast and brunch consumption, high frequency of consuming vegetables or fruits, as well as
physically active parents who control preschoolers’ diet, were predictors of diminishing the risk
for high BMI in children. Child’s increased physical activity and parents’ frequency of following

the Mediterranean Diet were found to decrease the risk for low KIDMED score in preschoolers.

Focusing on preschoolers’ obesity and dietary differences between the two nationality groups,
children’s BMI didn’t vary since it was 15.7 and 15.8 (normal/healthy weight) in Greeks and
those of other nationalities, respectively. Similarly, KIDMED score was “poor” in the majority of
both groups (p value=0.7). Nevertheless, several differences were observed in the sub-
categories of KIDMED score measuring Mediterranean diet habits. In particular, more children

13



of other nationalities consume fish regularly (p value=0.04) and visit more than once per week
a food restaurant, comparing to Greek children (p value<0.001). Furthermore, the 70.9% of the
children of other nationality consumes pasta or rice almost every day (p value<0.001), the
80.2% of them have cereals or grains for breakfast (p value=0.02). Significantly less (p
value<0.001) Greek children skip breakfast (10.9%) comparing to other nationalities (29.4%),
whereas more Greeks use olive oil at home (Greek: 99.6%, other nationalities: 94.5%, p
value<0.001). In addition, the 18.4% of other nationalities chooses commercially baked goods
or pastries for breakfast (Greek: 9.1%, p value=0.003) and the 37% takes two yoghurts and/or
40g cheese daily (Greek: 50.2%, p value=0.008).

Frequency of physical activity was inversely correlated to body mass index, indicating that the
less they exercise the more body mass index rises in both ethnic groups. Physical activity was
found to be an independent indicator of increased body mass index, but some particular habits
tended to increase risk of high body mass index in preschoolers; Such as TV watching daily and
in weekends, mother’s time spending in watching TV or using the computer and parent’s

attempting to provide food even when the child is not hungry.

Additionally, current levels of vigorous physical activity (outdoor play, sports participation,
active transport to/from school) or sedentary behaviors (television viewing, video/DVD and
computer game use) among native and immigrant preschoolers in Attica region were described
and found to vary partially between Greek and other ethnic groups. Preschoolers of other
ethnicity tended to watch TV more hours daily comparing to Greek (p<0.001), and during
weekends (p <0.001).

Nevertheless, duration of playing basketball in the kindergarten’s yard was also found to vary
significantly (p=0.03) in favor of those of other ethnicity (mean=20.3 minutes/day vs 14.8
minutes/day in Greeks). Similarly, they played more (p=0.04) both in actively and sedentary
position in the kindergarten (mean=59.5 minutes/day vs 48.4 minutes/day in Greeks). The
majority of Greek preschoolers, on the other hand, tend to play in the playgrounds (56.7% vs
38.1% in other ethnicities, p<0.001) and have several scheduled afternoon activities (74.1% vs

40.2% in other ethnicities, p<0.001).
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Greek preschoolers seemed to have more intense PA during summer as well (e.g. swimming,
p<0.001) playing at the sand, p=0.02), as well as frequent skating (p=0.02). Still they reported
less frequently that they went for calm or intense walk with their parents (88.2% in other

ethnicity vs 66.1% in Greeks).

Furthermore, the vast majority of parents of Greek preschoolers reported that spent almost no
personal time to facilitate child’s physical activity (mothers: 41.4%; fathers: 39.9%). Although
slightly lower proportions were reported by the other ethnicities (mothers: 39.2%; fathers:
35.8%) in “almost no time” response, more of them tend to offer at least % hour/week
(mothers: 11.2%; fathers:17.5%) or 1 hour/week (mothers: 12.8%; fathers: 13.3%) and more
than 7 hours/week (mothers: 6.4%; fathers: 6.6%).

As family's lifestyle appears to have a strong impact on dietary habits and the Mass Index,
regardless of ethnicity, the determination of dietary patterns in preschool can be a reliable
indicator for monitoring the epidemic of obesity at an early age. Families should be encouraged

to promote optimal eating habits to achieve better health outcomes for their children.

Keywords: Preschoolers, Immigrants, Ethnicity, Socioeconomic Status, Inequalities, Lifestyle,
Dietary indices, Dietary patterns, Nutrition, Family Meals, Mediterranean Diet, Obesity, Body
Mass Index, KIDMED Score, Parental influences, Physical Activity, Vigorous Activity, Sedentary

Behavior, Sports, Outdoor play, TV viewing.
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NEPINAHWH

H mawdikn mayvoopkia kat n gudavion unepPfoAikol Bdpoug ota matdld, omo TNV MPWLUN
matdikn nAwkia, amoteAel éva maykooplo avéavopevo mpofAnua dnuoaotag vyesiog, e8Ika oe
XWPEC TIou volotavratl ocoBapég KOLVWVIKO-OLKOVOULKEG HLETAPPUBULOELC.
ouvuneplAapBavopévng tng EAAGdag. Mapdyovieg OmMwG n auénuévn UETOVACTEUGN, N
ouvakoAouBn XaunAOTEPN KOLWVWVIKOOLKOVOULKH KOTAOTAoN, Ol OAAOYEC OTOV TUTO TWV
TPOdIHUWY, N UTEPKATOVAAWGN TIPOIOVIWY UPNANG TEPLEKTIKOTNTOC O€ AUTOPA KOl TIPWTEIVEC,
TIPOTIOPOAOKEUAOUEVWY KOL YPHYOPWV TPpodiUwy, N XapunAn mpocAndn wwv Kot N avénuévn
npooAnyPn Laxopng Kol YAUKQVTLKWY TTOTWY, KOBwWE Kat n mapdAAnAn Helwon TN¢ CWHATIKNAG
aoknong kot Spaotnplotntag, n uPnAn €kBeon oe Spaoctnplotnteg avauyng mouv Baacilovral
OTNV TAPOKOAOUONON TNAEOMTIKWY EKTTOUMWY Kol KOOLOTIKEG SpaoTnPLOTNTEG, avadelkvUoUV
TIC KUPLEC AANQYEC TOU OUYXPOVOU TIOAUTIOALTIOMLKOU KOGHOU TIou 08nyouV oTo GpOLVOUEVO vVa

elval mayvoopka Kot UTEpBapa TaLdLA KON Kol KATW TWV 5 ETWv.

Y10 MAQLOLO TOU TOPATAVW TIPORANUATIOHOU OXESLACTNKE N TPEXOUCA GUYXPOVLKN UEAETN,
Katd tnv mepiodo tng EAANVIKAG OLKOVOULKAG Kplong, UE oTOXO TNV €KTiunon tou Asiktn
MaZoc Jwpatog (BMI) twv EAAAVwV Katl aAAodamwy vNTilwV Kal TNG OLKOYEVELAG TOUG, TWV
Slatpodkwv Toug cuvNOELWY, TNV EKTIUNCN TOu BaBuoU VLOBETNONG i N TOU TIPOTUTIOU TNG
Meooyelakng Alatpodng. Itoxog, emiong, tng MEAETNG autng umnpée n Slepelvnon Twv
Slatpodkwv ouvnBeLlwv yovéwv Kal vnriwyv, EAAVwV Kal pn, oL onoieg Spouv KaBopLoTikd
(mpootatevutika 1 emBapuviikd) wg mpog to Agiktn Malag Iwuatog (BMI) kat to KIDMED

OKOp TWV VNTILWV, aveapTnTw MPoEAELONG.

ErumAgov, n mapoloa HeAETN elxe wg oTOXO va SlepeuvnBoUV Kal va cuykplBouv ta enimeda
€viovng ¢uolkng dpaoctnplotntog (umaibpia maiyvidia, cuppetox o€ aBAnuota, evepyn
uetagdopd amd / mpog TO OxoAelo) N kaBLoTKAG ocuumeplpopds (mapakoloubnon
tnAgdpacng, Bivteo / DVD kot Xprion NAEKTPOVIKWY TIALXVLOLWY) o€ TodLd TPOCXOALKNG

NAKlag EAA VWY Kol LETAVAOTWY 0TNV ATTLKN.

H ouyxpovikl aut peAETN Tpayuatonolitnke otnv ATTIKA KAt tn SLAPKELX TOU OGXOALKOU

€tou¢ 2016-2017. Aseiypa NG HeAéTng amotédecav 578 vAmua (5-6 etwv) kot 578
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yoveig/kndepoveg, EAAnveg (n = 451) kat dMwv €bvikotitwy (n = 127).Eva yewypadika
QVTUTPOOWTEVUTIKO Selypa 63 Anpooiwv Nnmiaywyeiwv og 36 8\pouc/Kovotnteg tng ATTIKAG
eTUAEXONKE Tuxalo amd oxetkn Alota oxoAsiwv tou Ymoupyeiou NMaideiag, Epsuvag Kat

OpPNOKEUPATWV.

To EpwtnuatoAoylo Iuxvotntag Tpodipwv (Food Frequency Questionnaire / FFQ) kat to
KIDMED Score xpnowiomou}Onkav w¢ PBaoclka epeuvntikd epyadeia Siepelvnong twv
Slatpodkwv ouvnBOelwv Twv TaLdLwV Kal Tou eMUTESOU MPOOKOAANGNG TOUC OTO TIPOTUTIO TNG
Meooyelakng Alatpodnc, evw cUAAEXONKav TANpodopleg OXETIKA HE TO dnpoypadlko tpodiA
TWV YOVEWV, Tov Tpomo IwNng Kal tov Asiktn Mala¢ Zwpato¢ YovEwV Kol vnmiwv. To
EPWTNUATOAOYLO CWUATLKAG AoKNOoNG ota Taldld mpooXoALkn¢ nAkiag (to omolo oxedlaotnke
ota mAaiola tng HeAETng Rhea kat dokipdotnke os eAAnvika meptBailovta) xpnolomnotnonke,
emiong, ywa tnv aflohoynon tn¢ GuoLKAG KatdoTaong, acknong Kat Spaotnplotntag (Physical
Activity), tooo ¢ €vtovng GuOLKAC Katdotaong / Spaotnplotntag, 660 Kol TNG KAOLOTIKAG
OUUTEPLPOPAC, OGO KOl TWV CUVAKOAOUBWV cuvnBeLwv Tou TPOmou {WNCE, TwV VNTILWV Kal TwV

OLKOYEVELWV TOUC.

Yuvoilovtag ta amoTEAECUATO TNG LEAETNG, oTa MAaiola tn¢ Stdaktoplkng dtatplpng, os pa
nmPOTAoN, TO HOVTEAD SLATPOPNC TNEG OLKOYEVELAC, OL EMIAOYEC TPOTOU {WNG KOL OL TIOALTLOULKES
dlattepotnteg paivetal va kabopilouv ta enineda SLATPOPLKAG CUUTEPLPOPAS TWV TTALSLWY,
Tov Asiktn Malog Zwuatog toug, to KIDMEDScore, aAAd Kol Ta enineda cWUATIKAG AoKNong,
HE TOV Tapdyovia tng €0vikng Kataywyng, va dtadpapatilel poAo, TOOO OTLG OLKOYEVELAKES
Slatpodkég ouvnBeleg 600 Kal oTLg ouvnBeleg Tou {wNG TwV TMaLdLWY TTPOOYOALKN G NALKIAG Kal

TWV YOVEWV TOUC.

Aev mopatnpnOnKav OTOTIOTIKA onuavilka Stadopég ota mooootd Asiktn Malag Iwpatog
(BMI), petatt twv yovéwv EAARvwv kot aAdodanwv (mean BMintav 24.9 (13.2) ywa Ttoug
‘EAAnveg yoveig kat 24.8 (4.5) yla toug yoveig GAAwvV €BvVIKOTATWY, oTta OpLa LETOEY KAVOVIKO
Bapog/unépBapol), Tapd TN ONUAVIIKA avadpepopevn TpocAnyn Bdapoug twv aAlodamwy
YOVEWV KaTA TN SLapkela g povipng dtaBiwong toug otnv EAAASa. (katda mpoaoéyyion /M.O.
12 kg). AvadeixBnkav otatloTikd onuavilkeég Sladopéc ot ouvnBeleg tou Tpodmou IwNRg,
OUYKEKPLUEVA ULPNAOTEPOL TTOCOOTA Kamviopato¢ twv EAAAvVwv yovéwv kat unAotepa
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T0000TA PUGCLKNG ACKNONG O0TOUC Yovelg aAAwv eBvotitwy (p value<0.05). OL mapdyovTeg ou
napouciacav cuoXETon Ue To Asiktn Malag Zwpatog Twv vnTiiwv Atav: N nAkia kat o Asiktng
MaZog Zwpatog TG LNTEPOC, TO EMINMESO KATVIOUATOC TNG MNTEPAC, KABWC KAl N KATAVAAWGON
oAkOOA. H ¢uoky doknon untépac¢ kot mawdiov kat to KIDMED score tou matdiou

avadeixbnkav wg MPooTATEVTIKOL Mapdyovteg o oxéan e To Asiktn Malag Zwpatoc.

To amoteAéopata TG HEAETNG HOC OVESELEQV OTATIOTIKA ONUAVIIKO TTOOOOTO CUMGWVIOG
peTafl Twv Statpodlkwv cuvnBEeLWV YoVEWV/KNSEUOVWY Kat vnTtiwy. Q¢ Loxupol mpoyvwaoTtikol
Seikteg mou auéavouv onpavtika to Asiktn Malog Zwpartog o€ matdld mpooXoAlkn¢ nAwkiag (p
value<0.05) éexwploav Ta akoAouBa xapaKktnpLloTika Statpodng Kot TPOmou {whG TWV YOVEWY,
EAAAVwV kot pn: xapnAd emnineda KIDMED Score, xapunAn cuxvotnta adaipeong tou Almoug
ano to paynto, xapunAn cuxvotnta uloBEtnong tng Meooyelokng Atatpodng amo Toug YOVEiC.
AVTIOETWG, N KATAVAAWGON OO TNV OLKOYEVELD TIPWLVOU KOl LECNUEPLAVOU YEUATOG, N uPnAn
ouxvVOTNTA KAatavaAwong Aaxavikwy Kot ¢poutwy, Kabwc Kal n evepyn duoikn dpaoctnplotnta
TWV YOVEWV, oAAA Kol 0 SLatpodLlkog EAeyxoC Twv TeAeutaiwv ota motdld, mpoékuav wg
TIPOYVWOTLKOL Seikteg / mapayovteg peiwong tou Kvduvou gudaviong uPnAou Asiktn Malog
JWHOTOG TWV vAmiwy. TEAOG, TOo auénUEVo MOCOOTO ACKNONG Kal GUGCLKNAG SpacTnpLOTNTAG TWV
vnriwv Kat n uloB£tnon, amo toug yovelc, Tng Meooyelaknc Atatpodng, €dstfav peiwon tou

KwvdUvou xapnAou KIDMED Score ota vAiia, aveéaptitwg BVIKNAG TpoéAeuong.

Eotialovtag otnv nmoxuoapkia Kat T Slatpodlkég Stadopeg PeTaty Twv vamiwy, EAARvwy Kal
un, 6ev aviyveuBbnke dladopd oto AMI twv maldlwv dev Slédpepe kat (15,7 ota vATa ano
EMada kat 15,8 ota vAma GAAwvV €BVOTATWVY QVTIOTOLXQ, UE KATOVOWI OVAPECH OTO OpLa
duaoLoloyko / vylég Bapog. Opoiwg, n Baduoloyia KIDMED rtav «dtwxn» otnv MAELOVOTNTA
KOl Twv vnmiwv kot Twv §Uo opddwv (twn p = 0,7). Napatnpnbnkav, wotdoo, APKETEC
Sladopeg otig umo-katnyopieg Tou KIDMED Score mou HETPOUV TIG LECOYELOKEG SLATPODLKEG
ouvnBeleg TV MaLSLWV. ZUYKEKPLUEVA, TIEPLOCOTEPA TTALSLA AAAWV EBVIKOTATWV KATAVOAWVOUV
Toktka Papla (T p = 0,04) Kol EMLOKETTOVTAL TIEPLOCOTEPEG Ao Wi Ppopég v eBdoudada
gotiatoplo tumou fast food oe oUykplon pe ta vAmia eAANVIKAG Kataywyng (tiul p <0,001).
ErutAgov, 1o 70,9% twv vnriiwv GAANG eBvikotnTAg KATaAvOAWVEL 0XESOV KOONnpEPLVA {UaPLKA

A pUT (Tyun p <0,001), evw 10 80,2% TWV VNTiwV AAANG €BVIKOTNTAG KATAVAAWVEL SNUNTPLAKA
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N €npoug Kapmoug yla mpwwvo (T p = 0,02). Emiong, otatoTikd onpavtikd (p value<0.001)
Awyotepa vhma EAAvwv dev tpwve mpwivo (10.9%), oe oxéon pe ta vAmia AAAwv eBvottwv
(29.4%),evw meploootepa matdld EAANVIKAC Kataywyng XpnoLpomnolovv ehatdAado oto oritt
(EAAnveg: 99,6%, aAAeg ebvikotnteg: 94,5%, twun p <0,001). EmumAéov, mooootd 18,4% twv
vnriwv GAAwv €BVIKOTNTWY EMIAEYEL YLO TIPWLVO OTO OXOAE(O APTOOKEUACUATA TOU EUMOpPLOU
kat yAuka (EAAnveg: 9,1%, tun p = 0,003), evw O&ladépel, emiong, n Koatovalwon
YOAOKTOKOULKWY TIPOTOVIWV UeTafl Twv vnmiwv EAAVwy kal aA\wv gBvikotntwyv (37% Twv
aAodarnwyv vamiwv katavalwvetl Vo ylaolptia ) / kot 40 ypapApLo NHEPNOLWE, CUYKPLTIKA

LE avTioTolyo mooooto EAAAVwV vnrtiwv 50.2%, p value=0.008).

JUpdwva PE TO OMOTEAECHOTA TNG UEAETNG, N OUXVOTNTA TNG CWHATIKAG SpaotnplotnTag
ouoxetiletal avtlotpodwc avaloya pe tov Asiktn Malag Swpatog, umodelkvioviag OtL 060
Alyotepo aokouvtol Yoveig kol maldld, Tooo mMeplocotepo aufavetal o AMI kal otig duo
€0Ovotikég opadec. H puaoikn aocknon / dpaoctnplotnta avadeixBnke wg évag aveEaptntog
Seiktng avénuévou Asiktn Malag Zwpatog, aANd oplopéveg Lolaitepeg ouvnBeleg Telvouy va
auvéavouv Ttov kivbuvo epdaviong uvPniol AMI ota maldld TPOOXOALKAG nNAKiaG: n
mapakoAoUOnon TNAEOPAONC KATA TIG KOONUEPLVEG Kol Ta ZaBBatokuplaka, o XPOVOC Tou
damava pntépa otnv TNAedpacn rj otn XpHon umoAoylotr), oAAAQ Kol N TPOOTIABELA TWV YOVEWV

VoL TLaPEXOUV Tpodr) 0To TaLdl akopa Katl Otav auTto Sev elval MeElVOOUEVO.

ErumAgov, e€etaotnkav ta enimeda évtovng cwpatikng Spaotnplotntag (unaibpla mawxvidia,
OUMMETOX O aBAnuata, petadopd amd / mpo¢ to OXoAelo), emimeda CUMHETOXNG OF
KaOloTKEG SpaotnpLotnteg (mapakolouvBnon TtnAedpaong, Bivteo / DVD kat xpnon
NAEKTPOVIKWY Taxvidlwy) oe moudld mpooxoAlkng nAkiag EAAAvwv kat oAAodamwv otnv
Attikn). AvixveuBnkav onuavilkég dladopég avapeoa ot duo opadeg EAAAVWY Kal pn: ta
vATia. GAAwv  €BvikotTwy Telvouv va TapakoAouBoUv TNAEOPAON TEPLOCOTEPEG WPEG

KaBnUEPLVA CUYKPLTIKA Pe Ta vATiia EAAvwy (p <0.001), kat ta ZaBBatokuploka (p <0.001).

MapoAa autd, n SLAPKELD TOU UMACKET OTNV QUAN TOU vnraywyeiouv Bpébnke emiong va
Sladépel onpavtikd (p = 0,03) umép Twv AAAWV €BVOTATWY, CUYKPLTIKA PE Ta vATiLa EAARVWV.
Opolwg, ta vAma pe kataywyn and AMeg xwpeg mailouvv meploocotepa (p = 0,04) 1600 o€
EVEPYEC 00O KOl KABLOTIKEC OpaoTNPLOTNTEG KOTA TN OLAPKELA TOU TIPOYPAUUATOC OTO
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vnraywyeio, evw n mAetoPnoia twv EAAAvwy vnriiwv ¢aivetal va mailouv MEPLOCOTEPO OTLG
TalSIKEG xapéC (56,7% évavtl 38,1% oe AMAeg €Bvotnteg, p <0,001) KoL €XOUV ONUAVILKA
TIEPLOCOTEPEC TIPOYPOAULOTIOUEVEG QTTOYEUMATIVEG aBANTIkEC Spaotnplotnteg (74,1% £vavtl

40,2% oe al\eg eBvotnteg, p <0,001 ).

AKOUN, Ta VATILA TwV EAANVIKWV OLKOYEVELWV ¢dalvetal va Spaotnplomolouvtol EVTOVOTEPQ
Katd T Slapkela Tou KaAokalplou otn Balaocoa (m.x. koAuuPBnon, p <0,001, nailovtag otnv
aupo, p = 0,02). H dpaoctnplotnta TG APEUNG N €viovn BOATOG Twv OLSLWV UE TOUG YOVE(G
Toug, avadepOnke Ayotepo ota vhma EAAAvwv (66,1%), évavtl mocootol88,2% ota v

AGAANC gBvVIKOTNTOC.

H ouvtputtikn) mAstoPndia twv EAAAVwV yovéwv avédepe, emiong, OtL dev adlepwvel oxedov
KOOOAOU TIPOOWTILKO XPOVO ylal Vol SLEUKOAUVEL TN CWHATIKI) AOKNoN Twv moldwv (UNTEPEC:
41,4% - matepec: 39,9%). Av kal n anavinon "oxedov kaBolou", NTav oe eAadpw XaUNAOTEPO
T0000TO 0Tou¢ aAAodamoug yoveilc (Untépeg: 39,2%, matépeg: 35,8%), oL TEPLOCOTEPOL ATO
Tou¢ aAoSarmoug yoveic teivouv va mpoodEpouv TouAaylotov % wpa thv eSopada (LNTEPEC:
11,2%, motépec: 17,5 %) N 1 wpa eBdopadiaiwg (untépeg: 12,8%, matepsg: 13,3%) kot
TEPLOCOTEPO O 7 wpeg tnv efdopdda oe XxapunAOTEPO AKOUN TOCOOTO (UNTEPEC: 6,4% -

TIOTEPEG: 6,6%).

KaBwg o tpdmog {wnG TNG OLKOYEVELAG GALVETAL VA EXEL LOXUPO QAVTIKTUTIO OTLG SLATPODLKEG
ouvnBeleg kal to Aeiktn Malag, avealp€twg €BvotNTAG, 0 MPOSSLOPLOUOG TwV SLATPoPLKWV
TMPOTUNMWV OTNV TPOOXOALKN nAlKia pmopel va amoteAécel aflomioto Oelktn ylwa TV
napakoAovBbnon Twv EMSNUIKWY GOLVOUEVWY TIOXUCAPKIOG OTIC TPWLMEG nAkieg. Ot
OLKOYEVELEG Ba TIpEMeL va evBappuvovtal va powBouv TG BEATIOTEG SLatpodLkEG ouvnBeLeg

TPOG €MITEVEN KAAUTEPWY ATTOTEAECUATWY UYELag yila Ta tatdLd Toug.

AEZEIZ - KAEIAIA: Mawdd MNpooxoAkng HAwiag, Metavdaoteg, EOviky [MpoéAeuon,
Kowvwvikoolkovoulko Emninedo, Tpomog Zwng, Atatpodikeg Zuvibeleg, Alatpodr, Olkoyevelaka
lrevparta, Meooyelakn Alatpodn, KIDMED Zkop, Nayxvoapkia, Asiktng Malog Zwpatog, Movikeg
Embpaoelg, Quowk Aoknon, Evtovn Quoki Apaoctnpiotnta, Kabiotikn Zuunepipopd, Inop,
E€wtepikd Nawyvidy, NapakolouBnonTnAedpaon
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LIST OF ABBREVIATIONS

ANGELO ANalysis Grid for Environments Linked to Obesity
BMI Body Mass Index
CVD Cardiovascular Disease
EBRB Energy Balance-Related Behaviors
EnRG Environmental Research Framework for weight Gain prevention
EST Ecological Systems Theory
FBDG Food-Based Dietary Guidelines
FFQ Food Frequency Questionnaire
F&V Fruits & Vegetables
HEI Healthy Eating Index
IOTF International Obesity Task Force
KIDMED Mediterranean Diet Quality Index
L-VPA Light to Vigorous (intensity) Physical Activities
MVPA Moderate-to-Vigorous (Intensity) Physical Activity
MD Mediterranean Diet
NASPE National Association for Sport and Physical Education
Oow/0B Overweight/Obesity
PA Physical Activity
PE Physical Education
SB Sedentary Behavior
SD Standard Deviation
SE Standard error
SEP Socioeconomic Position
SES Socioeconomic Status
SSB Sugar-Sweetened Beverage
TV Television
VPA Vigorous (intensity) Physical Activity
WCT Weight Control Treatments
WHO World Health Organization
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Definition of Key Terms and Concepts 1

BMI Body mass index = weight (kg)/height (m2).

BMI-FOR-AGE BMI adjusted for age, standardized for children.

CHILDREN Those less than 18 years of age
(Convention on the rights of the child, Treaty Series, 1577:3(1989): PART |,
Article 1 defines a child as every human being below the age of eighteen
years unless, under the law applicable to the child, majority is attained
earlier. The World Health Organization (WHO) defines adolescents as those
between 10 and 19 years of age.

The majority of adolescents are, therefore, included in the age-based
definition of “child”, adopted by the Convention on the Rights of the Child, as
a person under the age of 18 years).

INFANTS Those less than 12 months of age

YOUNG CHILDREN Those less than 5 years of age.

HEALTHY FOODS Foods that contribute to healthy diets if consumed in appropriate amounts.
(http://www.who.int/mediacentre/factsheets/fs394/en/.)

UNHEALTHY FOODS | Foods high in saturated fats, trans-fatty acids, free sugars or salt (i.e. energy-
dense, nutrient-poor foods).

OBESITY From birth to less than 5 years of age: weight-for-height more than 3
Standard Deviation (SD) above the WHO Child Growth Standards median
(http://www.who.int/childgrowth/standards/technical report/en/)

From age 5 to less than 19 years: BMI-for-age more than 2 SD above the
WHO growth reference median.
(http://www.who.int/nutrition/publications/growthref who bulletin/en/)
The new curves are closely aligned with the WHO Child Growth Standards at 5
years, and the recommended adult cut-offs for overweight and obesity at 19
years. They fill the gap in growth curves and provide an appropriate reference
for the 5—19-year age group).

From birth to less than 5 years of age: weight-for-height more than 2 SD

OVERWEIGHT above WHO Child Growth Standards median. 3
(http://www.who.int/childgrowth/standards/technical report/en/)

From age 5 to less than 19 years: BMI-for-age more than 1 SD above WHO
growth reference median.
(http://www.who.int/nutrition/publications/growthref who bulletin/en/)
The new curves are closely aligned with the WHO Child Growth Standards at 5
years, and the recommended adult cut-offs for overweight and obesity at 19
years. They fill the gap in growth curves and provide an appropriate reference
for the 5—19-year age group).

An environment that promotes high energy intake and sedentary behavior.

OBESOGENIC This includes the foods that are available, affordable, accessible and

ENVIRONMENT

promoted; physical activity opportunities; and the social norms in relation to
food and physical activity.
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Chapter 1| Introduction: Part 1

CHAPTER 1: INTRODUCTION; PART 1:MAIN CONCEPTS OF THE STUDY

This chapter introduces a comparative, cross-sectional study of lifestyle factors determining
health aspects and parameters of indigenous Greek and economic immigrant preschoolers’ in
Attica, Greece. It comprises the background and context of the study, statement of the
problem, purpose and objectives, as well as the significance of the study. It also covers the
research questions and hypothesis of the research study and definition of key terms. Personal
and professional involvement in the study is also stated in the general introduction, along with

the structure of the thesis.

1.1. BACKGROUND & CONTEXT OF THE STUDY

Although in high-income countries the increase in the prevalence of overweight and obesity
among children seems to level off, the prevalence of excessive weight in children remains high
and is higher in urban settings 2. This difference is related to the relatively high number of
families with a migration background and low socio-economic status in urban surroundings 3.
Even young children 3 to 4.5 years old show consequences of health inequalities, and these
inequalities widen with increasing age 3. The period between age 2 and 6 is fundamental for the
development of adult overweight %. Overweight or obese children are more likely to become
overweight or obese as adults, with a higher risk of developing non-communicable diseases and

psychosocial impairments earlier in life®.

Childhood overweight and obesity is a growing public health problem worldwide, especially in
countries undergoing severe financial and/or social reforms; including Greece °’. This alarming
health issue is considered to be a major risk factor for several chronic diseases in child’s later
life, and should be further explored even in younger age groups 8. Greek studies from 2007 to
2015 focusing on preschoolers report high percentage (21.2-23.2%) of overweight (including

obesity) >12,

Dietary habits, nationality, cultural profile, socioeconomic status and physical activity, as well as

familial and guardian parent’s Body Mass Index (BMI) and lifestyle are some of the frequently
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documented health related determinants of childhood obesity/overweight &13. Particularly,
increased immigration, lower socio-economic status, changes in food type, overconsumption of
high fat and protein goods, pre-prepared and fast foods, low intake of fiber and increased
intake of sugar and sweetened drinks, as well as a decline in physical activity, with high
exposure on screen-based and sedentary leisure activities (e.g. internet and video games)
outline the main changes of modern multicultural world; leading to obesity and overweight
even in under 5 years old children . Towards this direction, family’s nutritional pattern, lifestyle
choices and cultural particularities seem to determine child’s behaviors, BMI and overall health

assets 1%, These trends are even more evident in European countries with limited resources

9,10,15,16

Nevertheless, there is a paucity of long-term epidemiological data regarding obesity status in
early aged children (i.e. preschoolers) worldwide and mainly in European and Mediterranean
countries undergoing societal and/or financial challenges 7. Since 2009, Greece is one of the
most representative countries having being affected by the social and financial crisis in Europe
and has already reported significant adverse effects in public health!®. Even among
preschoolers obesity and lifestyle pattern seems to have changed!. To the best of our
knowledge, the only Greek evidence is reported in the Genesis study that has revealed excess
body weight in preschoolers (overweight prevalence =17.2%) °. Overweight prevalence in young
children has increased even more during the austerity period in Greece (18.2%), while obesity
reached the 7.4% '°. Still, variations and differences among the different ethnicity or cultural
groups in preschoolers have not been sufficiently reported in the Greek literature, although it is

a country with many immigrants &2,

Contrary to that, the vast majority of European research on obesity and overweight in children
is currently drawing attention to cultural comparison studies, exploring differences and
similarities in food preferences, nutritional habits and health outcomes between children from
ethnic minority groups; coming from the former Eastern Bloc countries, from Asia, India,

Pakistan, Bangladesh and Africa 2122,

Despite their socioeconomic disadvantages and healthcare accessibility barriers, those
maintaining a satisfying overall health status are able to travel and reach host countries 2324,

25



This is known as the “migrant paradox” phenomenon 2°. Nevertheless, upon permanent and
long-term stay, intrinsic and environmental factors cause unhealthy weight gain, often beyond
the levels seen in native populations 26. Immigrant’s dietary habits seemed to approach some of
the principles of the so called “Mediterranean diet-like pattern”, for which has been extensively
highlighted that greater adherence is associated with significantly improved health status and

lower risk of metabolic syndrome and chronic diseases 7.

Greece is among the developed countries with constantly increasing overweight and obesity
rates, with mean prevalence in Greek preschoolers being approximately 23% 1028
Furthermore, other international studies have already recognized importance of this fact and
have reported low levels of PA during school hours, high levels of sedentary time 2%3%and the
potential devastating effects on child’s health and development 3132, Apart from body fat-
related impact, PA contributes to other aspects of health, such as bone and skeletal health,
cardiometabolic health, motor skill development, cognitive development and psychosocial

health 3334,

Although PA trends to vary between preschoolers of diverse ethnic groups &3>, little is currently
known 3. Ethnic differences in prevalence of childhood and preschool overweight/obesity, BMI
and PA have been extensively investigated in the USA, while European studies on this topic are
scarce 363, Further evidence on these trends and associations is essential, especially in
countries of the Mediterranean region, that have increased rates of immigrants and increased

overweight/obesity tendency 38,

The primary causes of overweight and obesity can be traced to energy balance-related
behaviors (EBRBs) — dietary behaviors, physical activity, sedentary behavior, and sleep — which
contribute to an energy imbalance between calorie intake and energy expenditure. A recent
report from the WHO Commission on Ending Childhood Obesity! identifies obesogenic
environments as the key driver for low levels of physical activity and high levels of sedentary
behavior and intake of energy-dense foods. Obesogenic environments are characterized by
physical and social-environmental features that encourage a sedentary lifestyle and offer ready

availability of energy-dense, nutrient-poor food?.
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Physical activity is a key determinant of energy expenditure, as it has a fundamental positive
influence on energy balance and weight control. Regular physical activity in children and
adolescents is important for obesity prevention3*%%and includes play, games, sports,
transportation, housework, recreation, physical education and structured exercise and may be
undertaken in the context of family, school or community activities. Physical activity levels,
however, are generally very low in young people in all countries and are lower among girls.
Time spent being physically active declines through adolescence. Young people spend
approximately 60% of their waking time sitting, which makes sedentary behavior the most
common behavior (besides sleep) in children and adolescents 41. Screen time is also associated
with acute eating behaviors such as snacking, but this is not sufficient to explain the

detrimental associations between screen time and cardiometabolic health and obesity 2.

It is, thus, essential to develop effective strategies to reverse recent trends. The early years and
important life transitions such as adolescence provide key opportunities to reinforce healthy

trajectories that will also reap dividends later in life.

1.2. STATEMENT OF THE PROBLEM

1.2.1. What is known from the literature

Obesity among children and adolescents is a growing public, multifactorial health problem
influenced by genetic, social, and economic environmental factors. Several studies have
focused on the short- and long-term consequences of childhood obesity, and high body mass
index (BMI) values have consistently been found to be associated with cardiovascular disease
(CVD) risk factors such as insulin resistance, dyslipidemia, and increased blood pressure (BP) %3.
Recent findings from epidemiological studies support the increasing trend of obesity in Europe,
with southern European countries such as Spain, Italy, Portugal, and Greece reporting a higher

prevalence of obesity compared with northern European countries*.

Still, it is worth mentioning the research findings of a recent (2015) Greek study performed in
West Attica during 2009-2012, the years of Greek economic crisis, according to which a

statistically significant reduction in overweight and obesity in children from 6 to 16 years old
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was noticed during the initial years of the Greek financial crisis 4°,probablyas a consequence of
the rising proportion of Greek households that have been unable to afford the provision of
meat, chicken or fish every second day to their children after the onset of the financial crisis

and reforms plaguing Greece .

A Systematic (2016) Review, by Pereira-da-Silva et al. #¢ revealed important data on the Diet of
Preschool Children in the Mediterranean Countries of the European Union including the
comparison with a Mediterranean-like diet and the association with preschoolers’ nutritional
status. According to the review, %6 young children -in the majority of countries- consumed fruit
and vegetables quite frequently, but also consumed sugared beverages and snacks. High energy
and high protein intakes mainly from dairy products were found in the majority of countries.
The majority of children also consumed excessive sodium intake. Early high prevalence of
overweight and obesity was found, and both early consumption of energy-dense foods and
overweight seemed to track across toddler and preschool ages. Most children living in the
analyzed countries showed low adherence to a Mediterranean-like diet, which in turn was
associated with being overweight/obese. Unhealthier diets were associated with lower

maternal educational level and parental unemployment.

Moreover, Physical activity (PA) and nutritional habits are amongst the core health behaviors
that are silhouetted during preschool years, while they tend to affect several core obesity
indicators; including body mass index (BMI) and KIDMED Score3®. The 2011 World’s Health
Organization (WHO) estimation?’, highlighted that more than 42 million preschoolers are
overweight, with most of them having low PA and high sedentary behavior'?8, Therefore, it is
evident that this age group deserves prompt attention and monitoring these children

prospectively to capture childhood and adult life health and clinical outcomes.

1.2.2. What we further need to learn.
Literature data concerning dietary and lifestyle parameters of preschoolers and their families,
comparing to data on school-age children and adolescents, are scarce, and relevant data

exploring ethnic differences in preschoolers’ health trajectories even scarcer. Especially in
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Greece, preschoolers and their families an understudied age group, especially after the onset of
the financial crisis that has inserted a vast number of adverse health effects both in the native
and non-indigenous population in Greece >0, Although ethnic differences in childhood and
adulthood are known, ethnic differences in preschool overweight and associated factors are
less studied.

Available literature on BMI and dietary intakes mainly focuses on young children over 6 years
old and adolescents, with only scarce relevant data on Greek and ethnic minorities’
preschoolers in Greece 8°1°2, Thus, assessment, investigation and interpretation of existing
ethnic differences in pre-school age overweight and the mediating role of early life factors in
this association is of extremely important.

In addition, although PA trends to vary between preschoolers of diverse ethnic groups &3, little

35 Ethnic differences in prevalence of childhood and preschool

is currently known
overweight/obesity, BMI and PA have been extensively investigated in the USA, while European
studies on this topic are scarce 3®3’. Further evidence on these trends and associations is
essential, especially in countries of the Mediterranean region, that have increased rates of
immigrants and increased overweight/obesity tendency 2.

Finally, we couldn’t neglect the noticeable literature gap about the differences in TV viewing
time between preschool children and their families from different ethnic backgrounds in
Europe, and especially in Greece. Longitudinal studies on the development of TV viewing time
among children with different ethnic backgrounds may provide important information to policy

makers and researchers regarding the optimal age as well as which groups to target with

preventive interventions aimed at reducing excessive TV viewing time behavior in early life.

1.3. RESEARCH AIMS & OBJECTIVES OF THE STUDY

The current study, performed during the recent challenging period of the financial and refugee
crisis in Greece, attempted to minimize the vacuum in the current knowledge on dietary and
lifestyle patterns determining health parameters in under 5 years old children of different

ethnic background. The aims of this study were:
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» To assess Greek and immigrant preschoolers and their families regarding body mass
index (BMI), nutritional habits and adherence to the Mediterranean diet (KIDMED
score).

» To investigate the individual and parental dietary and lifestyle factors associated with
OW/0OB among preschoolers in Athens, Greece.

» To assess family and individual lifestyle habits (including nutrition and physical activity)

as predictors of BMI and adherence to the Mediterranean diet.

Additional objectives of this study were:

» To explore further variations between native and non-indigenous families including the
evaluation of guardian parents’ BMI and lifestyle characteristics; such as smoking, alcohol
consumption and physical activity, preschoolers’ adherence to the Mediterranean diet-like
pattern and the exploration of family and/or individual indicators associated with
preschoolers’ increased BMI.

» To further explore the level of potential correlation of guardian parents’ and

preschoolers’ dietary habits.

» To investigate the parental dietary and lifestyle trajectories that most strongly predict
and determine native Greek and immigrant preschoolers’ BMI and KIDMED score.
» To identify predictors of high and low preschoolers’” BMI (including several familial
characteristics and habits), as well as predictors of low KIDMED score.
» To assess levels of physical activity and explore PA associations with BMI in preschoolers
of different ethnicity, residing in Attica, Greece with respect to parent’s attitudes over child’s

feeding and PA behaviors.

1.4. RECEARCH QUESTIONS & HYPOTHESIS

According to the aims and objectives of our study, several research questions were formed and

attempted to be addressed, as follows.
» Which are the current levels and potential variations of BMI among native and

immigrant preschoolers in Attica region?
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» Are there any differences between their nutritional and lifestyle habits? To what extend
do family and individual lifestyle habits affect BMI and adherence to the Mediterranean
diet?

» Which are the current levels and potential variations of vigorous PA (outdoor play,
sports participation, active transport to/from school) or sedentary behaviors (television
viewing, video/DVD and computer game use) among native and immigrant preschoolers
in Attica region?

» Are there any associations between BMI levels and PA measurable indicators?

» To what extend increases in preschoolers’ BMI could be affected by low levels of PA and

vice versa?

Research Hypothesis

Regarding the investigation of the sociodemographic profile of the guardian parents Greek and
other nationalities in our study, and taking into consideration the outcome from the literature
that Ethnic subgroups are often minority groups with a lower socioeconomic position than the
main ethnic group within a country, we hypothesized:

e That families’ sociodemographic characteristics and profile would vary according to

nationality

Under the scope to investigate the individual and family’s lifestyle impact on Greek and
different nationality preschoolers’ dietary habits and BMI during the austerity period in Attica,

Greece, the following research hypothesis were further set to be explored:

e That there would be high level of concordance of guardian parents’ and preschoolers’
dietary habits.

e That family's lifestyle would be correlated with preschoolers’ BMI & KIDMED score in
any ethnic group

e That family’s lifestyle would have a strong impact on preschoolers’ dietary habits and

BMI, regardless ethnicity.
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e Differences would be observed in BMI rates between Greeks and non-indigenous
guardian parents and preschoolers.

e There would be variations in lifestyle habits between Greek parents’ and other ethnicity
guardian parents’, such as levels of adherence to the Mediterranean Diet, smoking
status alcohol consumption, levels of physical activity.

e Low levels of adherence to the Mediterranean diet, guardian parent’s smoking status
and alcohol consumption would be factors positively associated with child’s BMI.

e Guardian parent’s, child’s physical activity and child’s KIDMED score would be protective

factors regarding preschoolers’ BMI.

Furthermore, according to our research goal to explore levels of adherence to the Mediterranean
Diet pattern and related BMI of preschoolers form migrant and native origin, the following
research hypothesis were set:

e Differences between indigenous Greek and immigrant preschoolers would be observed
in the sub-categories of KIDMED score measuring Mediterranean diet habits.

e Greek preschoolers, despite the economic difficulties of the Greek austerity period,
would follow healthier nutritional habits compared to their immigrant peers, whose
nutritional lifestyle would be expected to be closer to their culture food choices.

e Preschoolers of other ethnicities would present lower levels of adherence to the

Mediterranean diet comparing to their native Greek peers.

Moreover, our research hypothesis interrelated to our research aim to explore possible PA
variations between Greek and ethnic minority preschoolers concerning PA & BMI, levels of PA
participation during school schedule and outdoor activities in spare time, were formed as

follows:

® Frequency of physical activity would be inversely correlated to body mass index

regardless ethnicity.

® Some particular habits (such as TV watching daily and in weekends, mother’s time

spending in watching TV or using the computer and parent’s feeding practices, like
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attempting to provide food even when the child is not hungry) would increase risk of
high body mass index in preschoolers, regardless ethnicity.

e Preschoolers of other ethnicity would watch TV more hours daily comparing to Greek, as
well as during weekends.

e Ethnic minority preschoolers would express lower levels of Vigorous PA and higher
levels of sedentary PA activities due to less participation in sports activities inside and
outside school, as a result of familial time and economic restrictions, barriers and
disadvantages, related to SES.

e Guardian parents of other ethnicities would dedicate less time to engage themselves in
PA, compared to Greek parents.

e Parents’ nutritional and PA behavior over preschoolers would have a strong impact on
child’s BMI. We specifically hypothesized that maternal behavior towards child’s feeding
and nutritional habits could negatively or positively influence child’s food intake,
appetite arousal and food portion size.

e Greek parents would have a more controlling attitude towards their children eating

habits and behaviors, compared to immigrant parents.

1.5. Significance of the study

Although ethnic differences in childhood and adulthood are known, ethnic differences in
preschool overweight and associated factors are less studied®. Focusing on the Greek context,
although migration from Eastern European countries during the last decade, and lately from
Syria, due to the unstable social and economic background, has occurred, reaching alarming
rates, to the best of our knowledge, no study has been carried out up to now to investigate the
dietary habits of immigrant children in Greece®.

This study is considered to be significant because it maps a theoretical and original research-
based framework of the individual and familial factors influencing dietary and physical activity
behaviors in Greek and ethnic minority preschoolers living in Greece, setting light for further
research prioritization and intervention development in the crucial and sensitive field of early

childhood health outcomes. This is, also, the first study to investigate socioeconomic and
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ethnicity-related differences in Greek and other ethnicities preschoolers’ vigorous intensity
physical activity behavior, accounting for moderate physical activity.

This doctoral thesis presents the latest trends in factors shaping and determining obesity,
eating behaviors, physical activity and sedentary behavior in Greek and other ethnicities
preschoolers. It brings together for the first time data on obesity-related behaviors to review
the latest evidence and consider the range and complexity of factors influencing childhood
obesity, highlighting possible gender, ethnic, socioeconomic similarities and inequalities.

Our findings illustrate that innovative research and complex interventions need to be
developed that are sensitive to the needs of ethnic minority populations. The primary results of
our study, discussed under the light of the literature, seek to guide parents, educators and
health professionals in developing more effective interventions for the prevention of childhood
obesity in Greece and other countries of similar socio-demographic profile. A systems approach
that encompasses the complexity of the inter-related factors that drive behaviors may inform a
more holistic public health paradigm to more effectively reach preschoolers from ethnic

minorities living in Greece, as well as the majority host population.

1.6. Personal and professional involvement; the key role of Early Childhood Education
teachers’ in promoting healthy practices in education in a multicultural context.

Involvement in this research project that aims to encompass two fundamental and sensitive
fields of human care, education and health, was developed from a long-standing personal and
professional interest in the school's role in promoting a healthy lifestyle. Having taught in a
number of kindergarten schools for 18 years and a Master Degree educational orientation in
Multicultural Education and Human Rights, | strongly believe that, through this thesis assessing
fundamental health issues in native Greek and ethnic minorities’ preschoolers, the fertile
symbiosis and of program action of health and education in a multicultural context is

accomplished.

As childhood obesity rates have increased, consensus has emerged that schools have an

important contribution to make in reversing this trend. Preschools, in particular, through a play-
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based education, are seen as a key setting for obesity prevention as they reach the majority of
children and their families, particularly those with a migration background or low socio-
economic status, and have long-term, in-depth contact with them. Schools offer many
opportunities to prevent obesity by creating environments in which children eat healthily and
engage regularly in PA. Their physical environment, policies, curricula and personnel have great
potential to positively influence child health, and schools can play a vital role in instilling healthy
behaviors that carry forward into adulthood. The school environment can reinforce or hinder
messages delivered through the curriculum and can thereby either promote, or create barriers
for, healthy behaviors>3. Early Childhood Education teachers in Kindergartens are potential key
actors for promoting healthy eating and physical activity in preschoolers, setting a healthy

example and be positive role models in healthy eating and physical activity behaviors>*.

In the light of this potential role, the knowledge, attitude and practices regarding healthy eating
and physical activity, and consequently the level of confidence of Early Childhood Education
teachers in promoting healthy eating and physical activity in young children is of extreme

interest.

1.7. Theoretical framework of the Study

Based on the belief that our research aim, the study of lifestyle factors determing health
aspects/ parameters of native Greek and ethnic minority preschoolers’ in Attica, Greece, can be
explained and analyzed under the conceptual framework of a multifactorial etiology and
parameters, and searching for the comprehensive model that could serve as a useful heuristic
device to promote the investigation of the complex of childhood overweight and facilitate the
development of effective intervention and prevention programs, we based our thesis on the

Ecological Systems Theory®>.

As preschool children, due to their age level, are unlikely to have the cognitive ability or autonomy
to control or reflect on their own behaviors, we believe that Ecological Systems Theory constitutes

a comprehensive model of the factors implicated in the development of childhood overweight,
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such as children’s dietary and activity patterns, parenting practices that shape children’s dietary
and activity practices, and the environment in which parenting takes place, also incorporating
child characteristics, such as gender and age, that influence parenting practices and moderate

the impact of risk factors on the development of overweight.

Therefore, the usefulness of EST will be illustrated by using it as a framework to evaluate and
integrate research assessing risk factors for childhood overweight including children’s dietary
intake, physical activity, and sedentary behavior and to consider familial and societal
characteristics that influence the emergence of Greek and other ethnicity preschoolers’ health

risk and / or protective behavior predictors and determinants.

Ecological Systems Theory (EST)*>> conceptualizes human development from an interactive
contextual perspective. According to EST, development, or change in individual characteristics,
cannot be effectively explained without consideration of the context, or ecological niche, in
which the person is embedded. An ecological niche includes not only the immediate context in
which a person is embedded, but also the contexts in which that context is situated. In the case
of a child, the ecological niche includes the family and the school, which are in turn embedded
in larger social contexts including the community and society in general. In addition to these
larger contexts, characteristics particular to the child, such as gender and age, interact with
familial and societal characteristics to influence development. To summarize, according to EST,
development occurs as a result of interactions within and among these contexts; that is,
characteristics of the child interact with processes in the family and the school, which
themselves are influenced by characteristics of the community and society at large. The

application of EST to predictors of childhood overweight is illustrated in Fig.1.
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Fig.1. Ecological model of predictors of childhood overweight.

Figure 1 presents a model of the development of childhood overweight based on the results of
research assessing predictors of childhood overweight in combination with EST. According to
this model, child behavioral patterns such as dietary intake, physical activity, and sedentary
behavior (such as TV viewing, computer use) can place a child at risk of overweight (shown in
upper case lettering in Fig.1); these factors will be referred to as ‘child risk factors’. The impact
of child risk factors on the development of overweight is moderated by child characteristics
including age, gender, and susceptibility to weight gain. The development of child risk factors is
shaped by parenting styles and family characteristics, such as parents’ dietary intake and
activity patterns, nutritional knowledge, child feeding practices, and peer and sibling
interactions. Characteristics of the school environment, such as structured periods for activity

and the dietary quality of school lunches, and community, demographic, and larger
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environmental factors, such as parent work-related demands (i.e. work hours and leisure time),
ethnic background and the availability and accessibility of recreational facilities, influence child
weight status as a result of their influence on parenting practices and children’s daily eating and

activity behaviors.

1.8. Structure of the Study

This doctoral thesis is composed of five chapters. In Introduction Part One Background
Information, Statement of the Problem; purpose and Objectives of the Study, as well as
Definition of Key Terms and Concepts, and the significance of the study have already, been
presented. Following the Ecological model of predictors of childhood overweight, as presented
above, and our research objectives, we highlighted and addressed the characteristics of native
Greek and immigrant preschoolers and the familial and societal contexts in which they are
embedded in order to understand those parameters that determine health in early childhood.
Part Two of the Introduction assesses the first core study subject of this thesis, early childhood
overweight and obesity among preschoolers from migrant and native origin, under the light of
the literature review, while Part Three presents the interconnected investigated subject of this
study, that of the adherence to the Mediterranean Diet in relation with preschoolers’ from
migrant and native origin BMI. Part Four of the Introduction, focusing on the international
context and the Greek reality, is assessing, through literature review, the impact of Vigorous
Physical Activity and sedentary behavior on native and immigrant preschoolers’ Body Mass

Index.

The Research Methodology of the study is presented in Chapter Two and the original results are
presented in Chapter Three. Finally, interpretation of the findings of this doctoral thesis are
being critically discussed under the prism of current literature in Chapter Four, along with the
Strengths and Limitations of the Study. Finally, Conclusions, key messages and implications of

the study and suggestions for future research are presented in Chapter Five.
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Chapter 1| Introduction: Part 2

2.1. Early childhood overweight and obesity: prevalence and trends of a public health

epidemic

Overweight and obesity, according to Word Health Organization, are defined as "abnormal or
excessive fat accumulation that presents a risk to health®®. However, a distinction can be made
between both terms with overweight being defined as increased body weight above an
arbitrary standard, and obesity being defined as an excess of body fat which creates increased

risk of adverse health outcomes®’.

Obesity alarming rising trends seem to gradually stabilize or may be plateauing in some settings
>58 nevertheless, World Health Organization (WHO) illustrates the global pandemia of obesity
as the severest form of overweight affecting children both in developed and developing
countries . A worldwide increase in levels of overweight and obesity (OW/OB) in preschool age
has been reported, with the prediction to reach 9.1% in 2020 >°. However, limited information
is available on prevalence of obesity and its contributing factors, in preschool children. The few
studies that have been published on overweight and obesity among preschool children, coming
predominately for the USA and Canada, have demonstrated that a trend towards increasing

weight is also occurring in this age group 340,

2.1.2. European and Greek Trends of overweight and obesity in early childhood

Within the European context, countries of the Mediterranean region and the British islands
report the highest rates of overweight and obesity in preschoolers, while the lowest scores are
reported in central, middle, eastern and northern Europe countries °%. In the European Union
the number of overweight children is expected to rise by 1.3 million per year, with more than

300.000 of them becoming obese each year®.

Preschoolers’ OW/OB prevalence was also recorded in the ‘ToyBox’ Study®3, conducted in six

European countries (Belgium, Bulgaria, Germany, Poland, Spain, and Greece), where
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participants presented the lowest levels of diet quality, physical activity, but the highest levels
of sedentary time and differences in diet, physical activity and sedentary behaviors 649,

Large differences were found across the six European countries, and overall, in girls there was a
higher prevalence of OW/OB compared to boys; the prevalence of overweight in boys ranged
from 9.4% in Belgium to 26.8% in Spain, whereas obesity ranged from 0.6% in Belgium to 10.1%
in Greece. In girls, the prevalence of overweight ranged from 13.0% in Belgium to 38.2% in
Spain, and obesity ranged from 1.0% in Belgium to 12.0% in Greece. The highest rates of
overweight and obesity were found in the South-European countries (i.e., Greece and Spain),

while the lowest rates were found in the West-European countries (i.e., Belgium and Germany)

64,66

Additionally, the Growth, Exercise and Nutrition Epidemiological (GENESIS) Greek Study
revealed that Greece has possessed the highest OW/OB prevalence (20.6%) ¢, thus being
among the European countries with the highest levels of childhood obesity®. It is estimated
that the prevalence of overweight and obesity is markedly different among children and

adolescents in Greece and elsewhere®7°,

2.2. Health consequences of overweight and obesity

As preschool children are still young and are generally healthy, there is no evidence yet on the
association between preschool children’s overweight and obesity and health consequences 4.
However, this evidence is already existent in older children and will be discussed below.
Overweight or obese children run a higher risk of developing health problems. In the short
term, childhood obesity can lead to psychological or psychiatric co-morbidities (i.e., low self-
and body-esteem, behavioral problems, social victimization and peer teasing, popularity and
friendship being affected), cardiovascular risk factors (e.g., hypertension, dyslipidemia, and
insulin resistance), asthma, and chronic inflammation. Health consequences of childhood
obesity in the long term include adverse social and economic effects (e.g., social isolation,
educational attainment, income, medical costs, school/work absenteeism), tracking of

overweight, obesity and cardiovascular risk factors, and morbidity and increased risk of
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premature mortality °”’%72, In addition, the adiposity rebound period — the age at which body
fatness reaches a post infancy low point — typically occurs between the age of four and six years
old, and is inversely associated with the risk of developing overweight in adulthood. Therefore,
targeting this young age group to prevent excessive weight gain might be promising, as children

who undergo early adiposity rebound are at increased risk of later obesity 73.

2.3. Factors connected with etiology of Overweight and Obesity in early childhood

Overweight is the result of an excess of energy intake on energy expenditure, during a longer
period of time’*. Etiology of Overweight and Obesity (OW/OB) in early childhood is
multifactorial and multidimensional, as overweight and obesity is regarded as, in which genetic,
biological, and environmental factors play a key role’>.Given the global nature of the problem, a
greater understanding of context-specific correlates of obesity is required in order to develop

effective interventions that can be translated from one setting to another.

Apart from child characteristics, such as gender and age, and child risk factors, for example
physical activity and dietary intake, family characteristics in the home environment are
involved. These characteristics include weight status of the parents, an important risk factor for
overweight in children, and parenting styles, like the role modeling that parents display or
policies they practice regarding specific types of lifestyle behavior’®. Furthermore,
characteristics in the community, such as the neighborhood or the school, and demographic
and societal characteristics, for example ethnicity and socio-economic status, play a role.
Besides the above named characteristics and risk factors, short sleep duration as an

independent behavior is also associated with higher frequencies of overweight and obesity’’-’,

2.3.1. Socio-demographic factors related to overweight and obesity; the role of
ethnicity

Socioeconomic factors, and cultural norms relating to eating/feeding and movement behavior
(i.e. physical activity, sedentary behavior, and sleep), and body image are of particular interest
because of their potential relationship to differences in obesity prevalence and the nature of

obesity interventions that are appropriate and potentially effective in low- and middle income
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countries compared with high-income countries, and also in different sociodemographic and
cultural groups within countries’®.

Among children in European countries, there is a large diversity of ethnic groups. Ethnic
subgroups are often minority groups with a lower socio-economic position than the main ethnic
group within a country. Lower socioeconomic position and minority status are suggested to be

associated with a lower health status, including overweight.

2.3.2. Family’s lifestyle factors as determinants of preschoolers’ overweight and

obesity status

The family system that surrounds a child’s domestic life will have an active role in establishing
and promoting behaviors that will persist throughout his or her life®. Early-life experiences with
various tastes and flavors have a role in promoting healthy eating in future life. In the current
analysis, parental food habits and feeding strategies are the most dominant determinants of a
child’s eating behavior and food choices. Parents should expose their offspring to a range of

good food choices while acting as positive role models.

Home environment is documented as one of the main settings that influences lifestyle
behaviors®!. Caregivers play a key role in the development of the physical and social home
environment®?, In this so-called obesogenic environment, limited physical activity, unhealthy
dietary intake, or low sleep duration is probably enhanced. In the physical environment, both
availability, and accessibility, for example with regard to food, affect dietary intake®3. In the
social home environment, the behavior that the parents display themselves, for example
regarding exercise, can be considered as a role model for their children. Besides parental
modeling, parental policies and parenting styles are important, for example, by encouraging

and prompting children to be physically active®*2>,

2.4. Concordance between parental influence on children’s dietary habits

Parents, as “exclusive agents of change”, can exert significant influence on a preschooler’s diet

through control over foods available in the home and monitoring of child eating behavior. In

43



fact, change in parent motivation during engagement in weight control treatments (WCT) has
been related to change in dietary behaviors and BMI outcomes in preschoolers 8. Therefore,
changes to dietary behaviors may be more easily influenced at this family level than other
health behaviors, such as physical activity, which may require more systemic changes, such as

modification of day care schedules or outdoor available play spaces.

Parents provide food environments and experiences with food and eating for their children.
Children model themselves on their parents’ eating behaviors, lifestyle, eating-related
attitudes, and satisfaction or dissatisfaction regarding body image. Dietary habits are shaped at
a young age and maintained during later life with tracking over time #. Eating behaviors
established in childhood persist, with implications such as fussiness and poor dietary variety, or
high responsiveness to food cues and increased obesity risk. Although eating behaviors and
child weight are difficult to modify directly, parental feeding practices are potentially a good
target for interventions to prevent unhealthy eating patterns and developing excess weight in

children 8.

2.5. Parental BMI as determinant of preschoolers’ overweight and obesity status

Research data coming from a study performed in 2016 in preschoolers’ in Italy demonstrate
the significant association between parents’ BMI and children’s body weight®®, as already
demonstrated in a previous study®®, and this was expected because of the interplay between

the common genetic background and the exposure to the family environment.

The interrelated significant risk effect on parental BMI on preschoolers’ BMI was also the case
in the findings of the Greek GENESIS study !° assessing prevalence of obesity in preschool Greek
children, in relation to parental characteristics; high parental weight increased the risk of being
"overweight" or "at risk of overweight" in preschoolers. More precisely, the prevalence of being
overweight or at risk for overweight in age group 3 to 5 years old children was significantly
greater for children with one or two obese parents with increasing tendency rates as the

10

number of obese parents increased. According to the GENESIS Study on preschoolers *°,

children with one or two obese parents had 1.96 times greater odds for being overweight
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compared to those with no obese parent. Additionally, children with one obese parent had 91%
greater odds for being overweight compared to those with no obese parent, while the

likelihood for being overweight was 2.38 times greater for children with two obese parents?°.

This trend of increased risk of overweight with increasing parental overweight is in line with
other published data °%. This effect of parental obesity on children's risk for increased adiposity
is one of the most consistent findings in the controversial field of obesity °? concluding that

children adopt their parents' eating habits as a result of environmental exposure.

2.6. Family meals and their relation to preschoolers’ overweight and obesity

Family members share similar eating habits that are affected by individual factors and the
family food environment 823, Parental role modeling and perception of adequacy of their
child’s diet are important predictors for the child’s current dietary behavior and watching the
parents eat raises the children’s awareness of their parents’ eating behaviors®*. Thus, parents

build their children’s food environment by making healthy or unhealthy foods available.

Determinants of childhood obesity include dietary intake behaviors, meal patterns and physical
activity °°. A relevant dietary behavior among children is eating regular meals °° i.e. breakfast,
lunch, and dinner. Previously published results from the ENERGY (EuropeaN Energy balance
Research to prevent excessive weight Gain among Youth) project reported that children who
had breakfast and dinner, and children eating 3 meals (breakfast, lunch and dinner) were less
likely to be overweight or obese °’. In addition, the context in which these meals are consumed
may also play a role; eating meals as a family has been reported to be inversely associated with

overweight in children %,

It has been observed that the person who prepares the majority of family meals largely
influences the consumption of fruit and vegetables but also high-fat foods; this association
increases with increasing numbers of shared meals °°.Despite the fact that fathers and mothers
were found to influence the child’s eating behavior'®19! the influence differs for mothers
compared to fathers!02103, paternal dietary influence was identified for fruit but also for fat-and

energy-dense, nutrient-poor foods!%41%>, whereas positive child—-mother correlations have been

45



106 and soft drinks'®’. Accordingly, children’s food

reported for fruit and vegetable intake
consumption was associated with healthy foods (so-called core foods, e.g., cereals, dairy, fruit,

and vegetables) or with unhealthy non-core foods (e.g., snack foods, fats, and oils) 1°°,

Previous research has demonstrated that the association between parental and child intake
increased with an increasing number of family meals at home °° and that the number of family
meals was positively associated with the consumption of healthier foods 1. Family mealtimes
provide structure and a regular opportunity for developing emotional connections among
family members and therefore help children to monitor their mood and learn healthy dietary
behaviors 1%, Accordingly, higher family meal frequency was found to be associated with
significantly fewer weekly servings of sweets and sugar-sweetened beverages 1°; however, the
consumption of those non-core foods (e.g., sugar sweetened beverages) was found to be higher

when their home availability was higher 1°°,

2.7. Television viewing in home environment and obesity; European and Greek data

regarding preschoolers and the role of ethnicity

2.7.1. Records and effects of the sedentary habit of TV viewing in preschoolers

It is thoroughly acknowledged as a symptom of our modern society that Individuals and
especially young children spend a substantial part of their lives in front of a screen®, that
television viewing is still the predominant screen time behavior for preschoolers!® Several
studies have proposed that the excessive TV viewing time is generally associated with a variety
of adverse outcomes among preschoolers, school-aged children, and adolescents, such as
violent or aggressive behaviors, several psychosomatic symptoms (i.e.,
attention-deficit/hyperactivity disorder—associated behaviors) 113 and especially with
overweight or obesity %115 |n response to the growing problem of childhood obesity, the
American Academy of Pediatrics has proposed a limit of no more than 2 h/day exposure of
children to TV and video for children aged 5-12 years should spend no more than 2 hours a day
on electronic media for entertainment %17, Nonetheless, there remains room for improving

the screen use behavior in most young children??®,
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2.7.2. Obesity risk and levels of TV viewing in Greek preschoolers

Deepening our research interest on data concerning levels of TV viewing in Greek preschoolers,
we could notice that despite the fact that the prevalence of overweight is high among Greek
children®” and TV viewing time is a proposed risk factor for childhood obesity, no studies have
been conducted in Greece to investigate this potential association, with the exception of
Growth, Exercise and Nutrition Epidemiological Study in preSchoolers” (GENESIS) study®’.
Observations from the GENESIS Study in Greek preschoolers ¢ exhibit that the percentage of
children watching TV <1 h/day was significantly higher among children aged <3 years compared
to those aged 3-5 years. Children who watched TV >2 h/day were older, more likely to have low
physical activity, to live in large urban/urban regions, to have higher total energy intake, and to
have low-educated mothers compared to children who spent <2 h/day in front of the screen.
Moreover, the parental TV viewing time was longer among children who watched TV >2 h/day
compared to those who spent <2 h/day in front of TV. It was detected that the prevalence of
obesity was significantly higher among children that spent >2 h/day in front of TV compared to
those that watched TV <2 h/day. Moreover, the prevalence of overweight and obesity was

significantly higher in girls watching TV 22 h/day.

2.8.The connection of familial and/or individual sedentary habit of TV viewing with

ethnicity and parental sociodemographic level.

Studies examining the connection of familial and/or individual sedentary habit of TV viewing
with ethnicity, have revealed that young children in ethnic minority groups spend more time
watching TV than their native counterparts 119120, Research data from The Generation R
Study*?1122 performed in the Netherlands with children at ages from 2 to 9 years, with Dutch,
Turkish, Moroccan, or Surinamese ethnic background also indicated that television viewing
trajectories differed between ethnic subgroups. The percentage of children viewing television
>1 hour/day increased from age 2 to 9 years for children from all ethnic backgrounds, but after

adjusting for maternal educational level and net household income, children from all ethnic
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subgroups had greater odds of watching television >1 hour/day at some time points compared
with children with a Dutch background.

It has been well documented that indicators of family SES (i.e., maternal educational level and
net household income) are inversely associated with children’s TV viewing time!?%123,

Apart from ethnicity, The Generation R Study also revealed the synergistic effect of maternal
education level in children’s television viewing trajectories: The interaction term between
ethnic background and measuring time point, and the interaction between ethnic background
and maternal educational level were both significant at the significance of the interaction term
between ethnic background and maternal educational level indicated that TV viewing
trajectories differed significantly at each maternal educational level.

Moreover, it has been consistently reported that parental attitude toward TV viewing and
home environment factors are associated with higher children’s TV viewing time 23, Not highly
educated mothers have been reported to display more positive attitudes about TV viewing,
believing that TV programs are instructive and stimulating *?*. Apart from parents’ own TV
viewing time, parental attitude and control practices towards children’s TV viewing (i.e.,
allowing a TV set in the child’s bedroom) also play an important role in children’s TV viewing
behavior. Generation R Study outcomes showed that children from all three non-Dutch ethnic
groups more often had a TV set in their bedrooms compared to children with a Dutch

background®??,
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Introduction: Part 3

Adherence to the Mediterranean Diet Pattern and
related BMI of preschoolers’ from migrant and native
origin

MEDITERRANEAN DIET

MONTHLY

WEEKLY

DAILY

regular

physical

activity
(d

)

wine in moderation

vegetables |
(including wild greens)

Also remember to:

« drink plenty of water
« avoid salt and replace it by herbs (e.g oreganon, basil, thyme,etc)

Source: Supreme Scientific Health Council, Hellenic Ministry of Health
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Chapter 1| Introduction: Part 3

3.1. Definition and health benefits of the Mediterranean Diet.

The term Mediterranean Diet (MD) has been widely used to describe the traditional dietary
habits followed by the populations in Greece, southern Italy, Spain, and other countries of the
Mediterranean region during the 1960s !2°. Although the definition of the MD is not
consensual, mainly because this dietary pattern is rather heterogeneous among Mediterranean
countries?>126 Mediterranean Diet is common in Mediterranean countries, and is based on a
set of healthy dietary habits that include relatively high consumption of unprocessed foods and
plant foods, such as vegetables, legumes, grains, nuts, fresh and seasonal fruit, breads, and
unrefined cereals. The pattern is also associated with moderate to high intake of fish, moderate
intake of dairy products (mostly cheese and yogurt), low intake of red meat and saturated fatty
acids, and higher intake of unsaturated fatty acids, with olive oil as the main source of fat 126:1%7,
As food consumption is affected by different factors, including food availability, accessibility,
and choices, which in turn may be influenced by geography, demography, socioeconomic
status, urbanization, globalization, marketing, and consumers, differences in culture, ethnic
background, religion, economy, and agricultural production, there is the consequent result of
the existence of different types of diets across the Mediterranean region 2.

The MD has been promoted intensively during the past two decades for its numerous health
benefits; there are many intervention and epidemiological studies suggesting that the MD is
protective against several morbid conditions including atherosclerosis, coronary heart disease,
diabetes, metabolic syndrome, and inflammation??8129, Greater adherence to a Mediterranean-

like dietary pattern is associated with longevity?!3°

, a significant improvement in health status,
especially reductions in the risk of developing metabolic syndrome and major chronic

morbidities!?8.
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3.2. Methods for the evaluation of the adherence to the Mediterranean Diet in
children and adolescents; the Mediterranean Diet Quality Index for children and
adolescents (KIDMED SCORE)

In the pediatric population, the Mediterranean Diet Quality Index (KIDMED), in association with
obesity indicators, has been used to assess adherence to a Mediterranean-like dietary pattern;
The majority of studies concerning the beneficial effects of the MD, aiming to assess overall diet
guality and to determine those dietary schemes and habits that promote human health refer to
adult populations. Nevertheless, there are studies In the pediatric population conducted using
modified versions of the MD score, an index introduced by Trichopoulou et al. 130, but the vast
majority of the studies use the Mediterranean Diet Quality Index for children and adolescents
(KIDMED) index, a tool recently developed to assess the degree of adherence to the MD, in
association with obesity indicators, suggesting that MD may be an important health-promoting
factor for children as well as adults?°. The KIDMED index is based on the principles sustaining
the Mediterranean dietary pattern as well as those that undermine it (such as frequent

consumption of fast food and increased intake of sweets).

KIDMED, Mediterranean Diet Quality Index in children and adolescents.

+1 Eats a fruit or drinks fruit juice every day

+1 Eats a second serving of fruit every day

+1 Eats fresh or cooked vegetables regularly once a day

+1 Eats fresh or cooked vegetables more than once a day

+1 Consumes fish regularly (at least 2-3 times/week)

_1 Goes more than once a week to a fast-food (hamburger) restaurant

+1 Likes legumes and eats them more than once a week

+1 Consumes pasta or rice almost every day (_5 times/week)

+1 Eats cereals or grains (bread, etc.) for breakfast

+1 Consumes nuts regularly (at least 2—3 times/week)

+1 Uses olive oil at home

_1 Skips breakfast

+1 Eats a dairy product for breakfast (yogurt, milk, etc.)

_1 Eats commercially baked goods or pastries for breakfast

+1 Eats two yogurts and/or some cheese (40 g) daily

_1 Eats sweets and candy several times every day
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3.3. Dietary intake patterns of native Greek and immigrant preschoolers and
levels of Adherence to the Mediterranean Diet pattern.

In several industrialized countries, national epidemiological surveys have been conducted,
examining and describing dietary intakes and preferences of toddlers and preschool children
revealing increased consumption of energy, inadequate intakes for certain nutrients (e.g.,
fiber), excessive intakes of other nutrients (e.g., total fat, saturated fat, and sugar) 3!, and low
fruit and vegetable intake %%,

In Greece, however, there are only a few studies assessing the nutrient intake of Greek
preschoolers, with the GENESIS Study*3? being the most representative. The majority of
preschoolers (>90% of participants) had a poor diet, according to Healthy Eating Index (HEI)
score that was used in the study, exhibiting extremely low vegetable intake and excessive
consumption of saturated fat and “good” diet regarding milk, cholesterol, and sodium
consumption. Sociodemographic parameters, such as sex, age, and place of living as well as
maternal educational and employment status, were factors significantly associated with the
total score.

It was realized that Greek preschoolers’ dietary habits adhere more to a Western diet pattern
rather than to a Mediterranean diet as was expected. These findings are consistent with the
results of other studies conducted in Greek populations, indicating that dietary habits in Greece
have shifted during past decades toward a more Westernized pattern 33134 |n particular, it has
been revealed that fat intake among children was much higher than recommended 34, with
young children consuming sugar added beverages on a daily basis and this is strongly related to

low intake of fruit and vegetables 13°,
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3.4. The role of family’s socioeconomic status (SES) and socioeconomic position
(SEP) in the dietary habits of preschoolers and the risk of low KIDMED Score

Family’s socioeconomic status (SES) and socioeconomic position (SEP)is of crucial importance
and is determing the dietary profile of their children and their healthy, or unhealthy dietary
choices. There is good evidence that diet quality follows a socio-economic gradient. It has been
shown that the economic constraint in developed countries often leads to the consumption of
high-energy but low-nutrient dense diets 3®%37, |n addition, a growing number of studies
suggest that children in lower-income families in developed countries are particularly
vulnerable to becoming obese possibly due to poor diet, limited opportunity for physical
activity and factors related to food security issues 138, Given that dietary habits are established
in childhood, children of low-income families are at particular risk of establishing lifelong poor

quality dietary habits particularly during economic crises*3°.

More specifically, as the economic status of an individual, or family, decreases there is an
increased reliance on cheaper high-calorie diets rather than the more expensive nutrient-dense
diets 140, Studies predominately contacted in the USA, suggest that economically constrained
families, in comparison to high-income families, tend to consume higher quantities of fatty
meats, refined grains and added fats. In addition, poorer families are less likely to consume
fresh fruits and vegetables, lean meats, fish, whole grains and low-fat dairy products. The
consumption of low quality diets in response to the high cost of nutrient-dense diets has also

been shown in other developed countries, such as the UK, France, and Denmark 141142,

In the case of Greece, the possible role of socio-economic status (SES) on diet quality and
specifically on adherence levels to the Mediterranean diet (MD), has not been thoroughly

132 maternal

investigated in the past. According to the GENESIS Study in Greek preschoolers
education level and employment were inversely correlated with children’s HEI Score; children
whose mothers had low educational status (ie, >9 years) or were unemployed had lower HEI
score compared to those whose mothers’ education lasted more than 9 years or were
employed. This finding implies that children who live in a household with low socioeconomic

status have lower diet quality compared to children from households with high socioeconomic
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status. This result is in agreement with previous studies reporting that socioeconomically
disadvantaged groups adopt a dietary profile less consistent with dietary recommendations
76,143_

People with low education status have low level of knowledge about healthful dietary practices
and their benefits on health 144. Moreover, as education level is an important determinant of
occupation and a consequent this determinant of income level, it is shown that people with low
economic status exhibit food purchasing behavior that is as least as consistent with a healthful
dietary pattern as their higher economic status counterparts. More specifically, it has been
detected that the former are more likely to purchase high-fat and high sugar foods and less

likely to buy foods rich in fiber compared to the latter 144,

3.5. Greek economic crisis and its impact on preschoolers’ adherence to the
Mediterranean Diet (MD).

The results of another study on the prevalence of overweight and obesity in preschool children
in Thessaloniki, Greece'!, which was conducted during the biennium 2009-2010, just at the
beginning of the Greek austerity period, on the onset of the economic crisis also revealed low
levels of adherence to the Mediterranean Diet. Thus, overweight and obesity in preschoolers
may have worsened due to reduced financial circumstances of households, which could lead to
increased purchase of low-cost, processed, high-fat food and consequently to poor nutrition
and health!#>. Previous studies have suggested that the economic recession has resulted in
reduced access to a nutritious diet and impaired nutritional status and health46147,

In the case of children and adolescents, the results are less consistent. However, a growing
number of studies suggest that children in lower-income families in developed countries are
particularly vulnerable to becoming obese!#®, This may be a direct result of the poor quality
diets observed in many low-income populations where affordability is a significant barrier to
good nutrition and nutrient dense foods, such as fruits, vegetables, nuts and fish, which are
prohibitively expensive for economically constrained population. This may result to lower SES

families heavily relying on highly processed, less expensive, energy-dense foods. Additionally,
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high-calorie, processed foods are generally more convenient to prepare and have a longer shelf

life 149,
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Introduction: Part 4

ASSESING THE IMPACT OF VIGOROUS PHYSICAL ACTIVITY AND SEDENTARY
BEHAVIOR ON PRESCHOOLERS’ BODY MASS INDEX; THE ROLE OF ETHNICITY:
INTERNATIONAL CONTEXT AND THE GREEK REALITY
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Chapter 1| Introduction: Part 4

4.1. Defining physical activity

Physical activity is a behavior that theoretically includes any type of movement from fidgeting
to the involvement in extreme and competitive sports. Physical activity is defined as “any bodily

movement produced by skeletal muscles that results in energy expenditure” >,

The habitual physical activity of children, as a latent time series of activity type and intensity '°%,
comprises all activities performed in the course of a day in an organized setting (e.g., school,
sports club, leisure center), during transport/commuting, and while playing with peers. In each
of these environments, important dimensions need to be characterized. These include
intensity, frequency, and duration, which put together determine the overall activity level of a
child. An additional dimension of physical activity is the type or mode such as walking, running,

and so on. In preschool children, it primarily occurs through unstructured active play °%%°3,

4.2. Benefits of physical activity for young children

The health benefits of physical activity are well recognized. It is well established that physical
activity (PA) provides numerous health benefits, such as assisting in the prevention of chronic
diseases, balancing energy expenditure, and maintaining a healthy body composition %4,
Additionally, PA increases functional capacities and can reduce cardiovascular risks, while
regular and appropriate PA is an important component for normal growth and the
development of the aerobic capacity, muscular strength, flexibility, and motor skills of children

and adolescents 1°°.

Regular engagement in physical activity in childhood is associated with multiple physical and
psychosocial health benefits, including improved academic performance, improved cardio
respiratory fitness, skeletal health, muscle strength, and motor skills, and a decreased risk of
childhood overweight and obesity 321°%157 Focusing on the research evidence about the

beneficial outcomes of PA in the preschool age, higher levels of aerobic fitness and better
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motor skills in Swiss preschoolers were positively associated with achievement of better spatial

working memory and attention!>.

In addition to making an important contribution to overall physical activity, specific physical
activity behaviors such as sports participation (team sports in particular) and unstructured play
(outdoor play in particular) are assumed to bring about additional health benefits including
increased social integration, teamwork and social skills, emotional control, confidence,

discipline, empathy, and emotional well-being >°.

4.3. Physical activity guidelines for young children

Physical inactivity is now identified as the fourth leading risk factor for global mortality. Physical
inactivity levels, according to WHO, are rising in many countries with major implications for the
prevalence of non-communicable diseases (NCDs) and the general health of the population

worldwidel®°,

World Health Organization (WHO) guidelines for physical activity for children and young people
aged 5 to 17 years group physical activity includes play, games, sports, transportation,
recreation, physical education or planned exercise, in the context of family, school, and
community activities. In order to improve cardio respiratory and muscular fitness, bone health,
cardiovascular and metabolic health biomarkers and reduced symptoms of anxiety and
depression, the following are recommended: Firstly, that Children and young people aged 5-17
years old should accumulate at least 60 minutes of moderate- to vigorous-intensity physical
activity daily. Moreover, Physical activity of amounts greater than 60 minutes daily is suggested,
providing additional health benefits, with the proposal that most of daily physical activity
should be aerobic. Vigorous-intensity activities should be incorporated, including those that
strengthen muscle and bone, at least 3 times per week. Moreover, steps taken per day
guidelines with the minimum suggestion of 60 min of moderate-to-vigorous PA for preschool
children, ranged between 10,000 and 14,000 steps/day!®l. However, it is evident that children

are currently insufficiently active and fail to achieve PA recommendations 162,
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4.4. Physical activity and sedentary behaviors and their relation to overweight and

obesity in preschoolers

Physical activity is a key determinant of energy expenditure, which supports energy balance
and a healthy body weight. Nevertheless, the 2011 World’s Health Organization (WHO)
estimation*” highlighted that more than 42 million preschool aged children are overweight,
while low physical activity levels and high sedentary ones are reported by several researchers

for that specific age?®®°%163

. Sedentary behavior is commonly addressed as screen-based
inactivity in terms of TV watching and computer use'®* and also correlated to unhealthy food

habits, TV watching and consumption of sweets!>816>,

Before sedentary behavior emerged as a new focus of research, it was seen as the absence or
the opposite of physical activity. However, sedentary behavior is not equal to physical inactivity,
since it comprises of a unique set of behaviors that can co-exist with high levels of physical
activity %6, Typical sedentary behaviors during the preschool age are screen viewing activities
(i.e., watching television, playing video games), quiet play (e.g., drawing, tinkering, puzzling,
looking into books), travelling by car (while being restrained in a car seat), bus or train, or being
strapped into a stroller or a highchair 6. There is emerging evidence that sedentary behavior
during the preschool years is associated with the development of overweight and obesity ©°.
Also, positive associations between sedentary behaviors and overweight indices were found in
a pooled analysis of six European preschool studies that was conducted within the ToyBox-

study 67,

4.4.1. Associations between physical activity and Body Mass Index

Preschool years represent a crucial time to study the determinants of childhood obesity3°,
because eating and PA habits are becoming established. Low levels of participation in PA
activities during preschool years is positively associated with positive energy balance and
overweight children and risk for further adiposity. Research evidence®®%® supports the
inversely proportional relationship between preschoolers’ BMI and PA participation, arguing

that the higher the PA level the less the body fat gain is. As a result of failing to meet the PA
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guidelines for young children, an increasing number of children are obese and overweight.
Further, a lack of physical activity negatively affects overall health. Studies performed with
children have confirmed that screen time (i.e., time spent watching TV and playing video
games) and inactivity levels are strongly associated with obesity risk and increased levels of
body fat even in very young children®”.73, Finally, the patterns of PA from childhood continue to
adulthood, so young children should be encouraged to be involved in some kind of PA or play
not only to prevent becoming obese or overweight but also to maintain good health later in

lifel>®.

4.4.2. PA indicators as risk and protective factors for BMI

Demographic and biological factors. In the systematic review of Hinkley and colleagues *® and

the review by Timmons and colleagues *7°

, sex was found to be positively associated with
physical activity in preschool children, with boys being more physically active compared to girls.
No association was found with preschoolers’ age, ethnicity, body composition (BMI), and socio-
economic status (SES) #'7°, An indeterminate result was found for parental BMI %8, but a
negative association was found 7% with preschoolers having a decrease in physical activity

when their father’s BMI increased.

Behavioral factors. Television viewing was the most investigated behavioral factor in preschool
children, with some studies showing a negative association with physical activity (more
television viewing means less time for physical activity), and studies showing no association;
resulting in indeterminate results #8. According to a systematic review on behavioral factors of

preschoolers’ sedentary behaviors 71

, an indeterminate result was found for the association
between physical activity and television viewing. Furthermore, no association was found
between outdoor play time and preschoolers’ time spent watching television. In addition,
energy intake was positively associated with preschoolers’ television viewing with preschoolers

watching more television when they have a higher energy intake 1.
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Social and cultural factors. The association between parental physical activity and
preschoolers’ physical activity was the most studied social factor in this age group. A positive
association was found for parental physical activity, which means that preschool children are
more likely to be physically active if their parents are physically active®’%, In addition, parental
encouragements and parental discouragements were not associated with preschoolers’

71 while a negative, inverse association between preschoolers’ TV

physical activity levels
viewing and parental rules about TV time was found, which means that preschool children

experiencing more rules about their television time will spend less time watching television 123,

4.5. PA variations among native and immigrant preschoolers

Socioeconomic background and ethnicity is tightly linked with differences and inequalities in
children’s lifestyle behaviors associated with eating patterns, as well as physical activity
participation levels. Adverse lifestyle behaviors such as excessive amounts of television viewing,
breakfast skipping, or lack of participation in sports have been shown to be more common
among children from low family SEP and children from ethnic minority groups'’>'73. Despite
the fact that adverse lifestyle behaviors and inequalities seem to establish around the
preschool period’3, most of the studies on the associations of family SEP and ethnic background
with children’s lifestyle behaviors concern school-aged children and adolescents, thus, less is

known on these associations among younger children.

The relation between ethnicity and children’s PA has been the research scope in various
countries with contradictory results. Immigrant children are sometimes more active®, according
to other findings equally or less active3® than native children. Moreover, migrants coming from
developing countries may exhibit a cultural preference for larger body sizes, considering them
as signs of health and wealth, leading the parents to be rather unconcerned about their
children’s overweight or obesity?. Ethnic differences in the prevalence of childhood
overweight/obesity, body image and PA have been more extensively investigated in USA, and

as a result, European studies on this topic are scarce3.
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4.5.1. Native and immigrant preschoolers’ participation in sports activities in
kindergarten and afterschool PA activities

Despite the health benefits of physical activity in early childhood, little is known about sport
activity patterns and general physical activity practices in preschool children with different

ethnic origins.

Studies on sports participation consistently show that children from families with a low
socioeconomic position (SEP) Y7417> and ethnic minority children 7>7participate less often in
organized sports compared with high SEP children and ethnic majority children. Research on
the associations of family SEP”>%77 and ethnic background 76178 with children’s outdoor play is
scarcer and conflicting, possible due to the use of different indicators of SEP 17177,
Furthermore, previous research on the associations of ethnic background with children’s sports

178 which hampers

participation and outdoor play have either been conducted in the US
generalization to ethnic minority groups in Europe, or in Europe comparing heterogeneous
groups of ethnic minority children (native versus non-native children) 72176, which hampers
effect evaluation for specific ethnic minority groups. As migration histories and cultural
backgrounds differ substantially between children from different ethnic minority groups, these

children may display very different physical activity behaviors.

A very recent, 2018 study depicts that barriers to voluntary participation in children to sports

activities'’?, as can be seen in the following figure 2, are attributed to time, cost and location.

Figure 2: Practical barriers to participation to sports for children
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In a recent, 2014, study in ethnically diverse 6-year-old children participating in the Generation

R Study, a multi-ethnic prospective birth cohort in Rotterdam?&°

, socioeconomic inequalities in
children’s sports participation were found linked with maternal educational level, paternal
educational level, maternal employment status, as well as household income. All ethnic
minority children were significantly more likely to not to participate in sports and play outdoor

<1 hour per day compared with native Dutch children.

In another study, sports activities were significantly more frequent in native preschoolers Italian
girls than in native Italian boys and immigrant girls. that the weekly amount of club-organized
sport in preschool children was related to the sex and migrant status in the whole sample, to
paternal educational level and occupation in the native-born sample and to paternal body mass
index, offspring and paternal occupation in the immigrant group3®. Previous researches’®76

demonstrate that native-born children have greater participation in club sports — namely

planned sports activities led by staff - than immigrant children.”®

Making sport activities for children freely accessible and monitoring this practice in time would
be important for the promotion of healthy behaviors of immigrants, minority groups and the
whole population. Schools should consider extra-curricular activities as another opportunity to
profitably develop the motor activity of the child, explaining the importance of exercise to
parents, promoting a healthy lifestyle and also encouraging participation in extracurricular
activities by the children of immigrants. Reducing financial barriers to activities, especially for
children, could be a beneficial consequence of improving sports participation for low socio-
economic groups.

Further longitudinal studies are needed, using larger samples of immigrant children of
preschool and school age3®. An important public health message should be the idea of PA
“investment”. This study highlighted the need to develop specific interventions for native and

immigrant preschool children to promote a healthy, active lifestyle.
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4.6. Greek strategies and national policies towards raising awareness on physical

activity necessity and active participation

According to WHO 20018 physical activity fact sheet for Greece 8, in the following national
policies are being implemented for the promotion of physical activity participation, targeting

more age groups.

Implementation of “National school day” program

A “National school day” was implemented for the first time in 2014 and is repeated on the first
Monday of October every year in all schools in Greece, involving all teachers and pupils. About
850.000 students in 7000 schools take part in organized sports events inside and outside the
school area. The event takes a long-term, holistic approach to promoting health and quality of

life, with the broad goal of achieving public health and economic benefits for the country.

e The “Sports for all” program
The aim of the “Sports for all” program in Greece is to provide opportunities for the entire
population to be physically active. It includes programs for people with disabilities,
preschoolers, children and older adults and also in mental health facilities, prisons and as part
of drug rehabilitation. The program is funded by the General Secretariat of Sports and is being
implemented nationwide. Sports-for-all programs are delivered to older adults as an
opportunity to exercise and are conducted in cooperation with municipalities, foundations and
sports clubs. Two sport events have also been held: the “World senior games” for people aged

> 50 years inin 2017 and the “4XF for silver safety” in 2016.

e The “Different people — common needs program for refugees
The aim of the “Different people — common needs: refugees moving towards a physically active
life” program is to support refugees in being physically active. The program was established in
2016, is coordinated by the Directorate of Physical Education and is funded by the European
Union. It provides two 3-h sessions of physical activity per week for people aged 15—-30years

living in refugee camps in Athens.
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A desirable goal would be, if that program focusing on refuges aged 15—-30years could also be
designed and implemented by educators and health policy professionals to younger children, in
order to give them the opportunity of free access to meaningful, enjoyable, playful PA suitable

for younger children.
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CHAPTER 2: RESEARCH METHODOLOGY

Introduction

The previous chapter presented the literature review and conceptual framework. This chapter
delineates the research methodology. It presents analytically the basic parts of Materials and
Methods; Study design and participants, Inclusion and exclusion criteria, Ethical issues,
Processes and tools, Anthropometrical & Lifestyle Measurements, Evaluation of dietary habits,
Physical activity assessment. Information on Statistical analysis procedures and techniques is

also presented.

Material and Methods

Study design and population

This cross-sectional study was conducted in Attica region (largest administrative region in
Greece, including the capital city), during the school year 2016-2017. The study population
consisted of preschoolers aged 5 to 6 years and their family (i.e. guardian parent), attending
kindergarten located in the region of Attica (including the capital city of Athens).

For the aims of this study we adopted the definition of an ethnic group or population as “a
group of people smaller in number than the majority categories, who by their customs,
language, race, values, and group interests differ from the majority population” 38 The
framework of ethnicity in our study, similarly to other cross-sectional studies 2, was defined
according to the country of birth of the preschoolers as well as that of their guardian parents.
Specifically, a participant was considered of non-Greek ethnicity if either of the following
criteria was fulfilled: (1) born outside Greece and at least one parent born outside Greece (i.e.,
first generation); or (2) born in Greece, but both parents born outside Greece (i.e., second
generation) and migrated in Greece.

Several inclusion criteria were formed as follows: a) Permanent residents in Attica (at least the

last 2 years, irrespective of ethnicity), b) Registered in the selected kindergartens, b) speaking

and comprehending the Greek language regardless ethnicity). Preschoolers not attending the
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extended educational program (from 8.15 a.m. to 16 p.m.) were excluded in order to ensure
that all participants (preschoolers) would eat lunch during school hours.

A geographically representative sample of kindergartens was achieved upon a kind invitation of
all active facilities in the study region (Figure 1). A total of 63 kindergartens located in 36
municipalities within the Attica region, situated both at the suburbs and in the center of capital
city (Athens), were randomly selected from a list provided by the Hellenic Ministry of
Education. Furthermore, five hundred and seventy-eight (n=578) guardian parents of preschool
children, both native Greeks (n=451) and other nationalities (n=127) -attending the enrolled
kindergartens- were included in the study. Families of other nationalities originated from: Egypt
(n=1), Ethiopia (n=1), Albania (n=79), Bulgaria (n=2), Georgia (n=3), Indonesia (n=1), Jordan
(n=1), Kazakhstan (n=3), Canada (n=1), Morocco (n=1), Moldova (n=2), Nigeria (n=2), Hungary
(n=1), Uzbekistan (n=1), Ukraine (n=2), Poland (n=7), Romania (n=9), Russia (n=3), Sudan (n=1)

and Syria (n=1).

Legend x

Geographical coverage of participating
kindergartens in Athens

@® Number of kindergartens pes location

Figure 3: Geographical coverage of participating kindergartens in Attica
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Ethical issues

The study was designed and carried out according to the principles of Helsinki Declaration
(1989) and approved by the Research Department of the Education Institute of the Hellenic
Ministry of Education (approval F15/1774/222145/2016) [Appendix 1, p.140].

Questionnaires were distributed and filled in by the guardian parents during kindergarten
hours. All kindergartens were extensively informed for the purposes and processes of this
study and provided written approval (a/a: 03/10/2016). A well-trained researcher from the
authorship was responsible for the coordination and performance of this survey, while
collaboration of the kindergarten’s directors was substantial for the contact with the parents.
All guardian parents were also informed and provided consent forms before the initiation of

the survey(Appendix 2, p.141).

Processes and tools

Three separate but similarly structured questionnaires were used in preschoolers and guardian
parents respectively. These questionnaires were a composition of four already validated tools;
The ‘Rhea follow-up FFQ’ 18, which is a validated semi-quantitative food frequency
guestionnaire designed to assess habitual dietary intake in preschoolers, the Food Frequency
Questionnaire (FFQ) (frequently tested and utilized in Greek settings) 84, the Physical Activity
Questionnaire in preschoolers (developed by Rhea study and tested in Greek settings) &, while
the Mediterranean Diet Quality Index (KIDMED) 2 was also incorporated in the final
guestionnaire to measure adherence to the Mediterranean style diet among preschoolers: the
principles either sustaining healthful, Mediterranean-style dietary patterns (e.g. daily
consumption of fruit and vegetable, weekly fish and legumes intake), or opposing to the
Mediterranean-style dietary pattern (e.g. intake of fast food, increased consumption of sweets)
129 KIDMED is a short questionnaire consisting of 16 questions with dichotomous answers
(yes/no), grading the overall adherence of the subject. The domains included in the index are
fruit, vegetable, fish, pasta/rice, cereals, yoghurt/cheese and nuts consumption, dairy and
commercial baked goods breakfast intake, skipping breakfast frequency, fast-food, sweets and

candy intake, as well as the use of olive oil at home. Twelve of the questions have the possibility
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of increasing the score (+1 point) based on good dietary practices according to the MD
protocol, whereas the remaining four questions of decreasing it -1 point). Thus, the maximum
possible score is 12, whereas the lowest is 0. The overall score is graded in three levels: (1)
KIDMED=8 is indicative of the optimal MD; (2) a score between 4 and 7 shows that
improvement is needed to adjust intake according to the Mediterranean dietary patterns and
(3) a score<3 stresses the adoption of a very low diet quality.

Overall, four (4) main sections composed the final version of these tools, with information on:
family’s sociodemographic profile (gender, age, place of residence, duration of living in Greece,
parental educational level and profession), guardian parent’s weight, height, lifestyle habits
(including smoking, alcohol consumption, physical activity), family’s nutritional habits and
cooking choices, preschooler’s weight, height, nutritional habits all day long at home and during
kindergarten, adherence to the Mediterranean diet, physical activity and television (TV)
watching.

The questionnaires were distributed and filled in by the guardian parents during kindergarten
hours.

More specifically, through the evaluation and use of the processes and tools mentioned above,

we intended to collect the following research data:

Anthropometrical & Lifestyle Measurements

Data regarding families’ demographic characteristics and profile, such as parent's age, ethnic
group, employment status and years of education were collected by the use of the validated
Food Frequency Questionnaire (FFQ) 8. Additional anthropometrical data were obtained by
preschoolers’ parents, such as current height and body weight of each parent and his/her child.
Both parents’ and children’s BMI was, thus, recorded and calculated. Parents body height (m)
and weight (kg) were self-reported and used to calculate parents BMI (kg/m2) and to define
parents overweight (BMI 25-29.9 kg/m2) and obesity (BMI P30 kg/m2), according to the World
Health Organization classification for adults.

BMI as weight (Kg) ratio to squared height (m2) was calculated for each child. To determine

overweight and obesity, BMI percentile and CDC were used. BMI between 85 and 95
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percentiles, (for age and sex), was accounted as overweight and greater than 95 is defined as
obese.

additional lifestyle information was obtained by parents regarding their smoking and alcohol
consumption, as well as perceptions and concerns regarding their children's current eating

behaviors, weight status.

Evaluation of dietary habits

Two separate but similarly structured questionnaires were used in preschoolers and parents
respectively. These questionnaires were a composition of two validated tools; the Food
Frequency Questionnaire (FFQ) '8 and the Mediterranean Diet Quality Index (KIDMED)*?°. The
KIDMED score ¢ measured adherence to the Mediterranean style diet among preschoolers,
based on the principles sustaining healthful, Mediterranean-style dietary patterns (e.g. daily
fruit and vegetable consumption, weekly fish and legumes intake), as well as on those that do
not support the Mediterranean-style dietary pattern (e.g. frequent intake of fast food,
increased consumption of sweets). Other aspects of eating behavior were also evaluated, such
as eating at least one family meal per day, frequency of eating home-delivered food, breakfast

consumption, eating while engaged in other activities (e.g. television viewing).

Furthermore, the FFQ was selected as a validated semi-quantitative food frequency

183 Primary

guestionnaire designed to assess habitual dietary intake in preschool children
caregivers were asked to complete the questionnaire, which contained questions on 118 food
items with the following components: food frequency, type of meals during the day (breakfast,
morning snack, lunch, afternoon snack, dinner and evening snack), use of dietary supplements,
type of fat used for cooking, frequency of meals consumed in restaurants or take away and
television viewing during meals. The 118 food items were combined into 16 food groups (milk
and milk products, cereals and cereal products, eggs, meat and meat products, fish and
seafood, lipids, olive oil, potatoes and other starchy roots, pulses, vegetables, nuts, fruits, sugar

preserves and confectionery, beverages with no alcohol, olives, salty snacks and other

miscellaneous). Guardian parents could choose from one or two portion sizes and report the
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child’s intake in terms of times per day, week, month and year, even never. In all food items

seasonality of consumption was also reported.

Physical activity assessment

Information on guardian parents’ and preschoolers’ physical activity levels was obtained by a
valid, structured Physical Activity Questionnaire (developed by the Rhea Study, University of
Crete) 8. Questions included information on parents’ frequency of physical activity (alone or
together with their children), type, duration, and intensity of the child’s participation in all
typical school outdoor organized or non-organized Light to Vigorous Physical Activities (L-VPA).
Furthermore, Physical Activity Questionnaire assessed the amount of time guardian parents
spent watching TV and/or playing computer games during a typical day/week for themselves

and their child.

Statistical analysis

Analysis was conducted in the IBM SPSS 24.0., while all tests were two-tailed and performed
with statistical significance set at a p=0.05. Distributions of all variables were tested by
Kolmogorov-Smirnov and binomial chi-square; indicating a normal distribution in most cases.
Descriptive statistics were exported and demonstrated using N (%) for categorical variables and
Mean (Standard Deviations, SD) for scale variables. Furthermore, chi-square, Mann-Whitney
and Student’s t tests were performed to identify potential differences between native Greeks
and ethnicity minority groups (no additional statistics per minority ethnicity group are
presented due to small number of cases in the sub-groups).

Furthermore, two new variables were created based on parents’ and preschoolers’ dietary
habits, using empirical grouping of dietary habits questions and checking the final grouping by
cluster analysis. Lastly, mathematical weights were provided to rank least and best patterns of
dietary habits per category (parents or children). Additionally, the correlation coefficient was
estimated using Pearson’s rho in order to assess the level of concordance and correlation of

these two variables; preschoolers’ BMI and selected child’s and guardian parents’ indicators.
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Special focus was given on the development of two multivariate models that could predict
preschooler’s BMI and one model predicting low KIDMED score based on preschoolers and
parent’s habits. All models were adjusted for confounders including preschooler’s age, parents’
profession and nationality.

Furthermore, classification of BMI, calculated as the weight over the squared height (kg/m2),
was attempted (i.e. underweight, normal, at risk of underweight, overweight, obese) 18,
Nevertheless, no statistical comparisons were possible due to the fact that all preschoolers
were found to have normal BMI.

Lastly, a linear regression model was developed to assess risk of increased BMI due to PA
indicators. The model was adjusted to ethnicity. Lastly, a new variable was computed and is
presented under the name “physical activity”; considering all PA questions on frequency of TV

watching, indoor and outdoor playing activities using the weighted mean formula.

The questionnaires used in the research study are presented in Appendix3, p.143 and Appendix

4,p.157.
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CHAPTER TREE: RESULTS

This chapter presents findings obtained from the field. The Results for this study are presented

on the basis of the research aim, questions and hypotheses.

Research aim and objectives:

To assess Greek and immigrant preschoolers and their families regarding body mass index
(BMI), nutritional habits and adherence to the Mediterranean diet (KIDMED score).

To investigate the individual and parental dietary and lifestyle factors associated with OW/0OB
among preschoolers in Athens, Greece.

1%t Research question

Family’s lifestyle impact on Greek and different nationality preschoolers’ dietary habits and BM|
during the austerity period in Attica, Greece.

Sub-Research Questions:

Which are the current levels and potential variations of BMI among native and immigrant
preschoolers in Attica region?

Are there any differences between their nutritional and lifestyle habits? To what extend do
family and individual lifestyle habits affect BMI and adherence to the Mediterranean diet?

3.1. Participants’ demographic profile

Research Hypothesis

As ethnic subgroups are often minority groups with a lower socioeconomic position than the
main ethnic group within a country, we hypothesized that families’ sociodemographic
characteristics and profile would vary according to nationality

According to our research results, gender and age of the participating families were almost
similar between Greeks and those of other nationalities, reflecting the homogeneous
demographic background. The vast majority of the participants guardian parents were females
(mothers) (Greeks: 81.2% and other nationalities: 77.1%) with mean age 38.2 and 35.1,
respectively. Similarly, mean number of children attending kindergarten was 1.4, regardless
nationality. Lastly, this child often was the fifth in order within the family.

However, in accordance with our research hypothesis that families’ sociodemographic

characteristics and profile would vary according to nationality, our results depicted that place of
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residence, educational level and profession varied significantly (p value<0.001) between Greek
and other nationalities. The majority of Greeks were residing in West Attica (32.2%), whereas
those of other nationalities were in the main center of Athens (52.5%). Participants’

demographic profile is presented in Table 1.

Table 1: Fanuly’ demographic profile according to nationality (n=578)

Characteristics Nationality P value?®
N (%)

Greeks Other nationality

N=451 N=127
Gender (participant) 0.31
Males 85(18.8) 29(22.8)
Females 366 (81.2) 98 (77.1)
Age (Mother) 38.2(43) 35.1(5.3) 04
Age (Father) 40.6 (5.0) 391 (6.4) 0.6
Place of residence <0.001
Athens T4 (17.4) 64 (52.5)
North suburbs of Athens 72(16.9) 3(2.5)
South suburbs of Athens T4(17.4) 14 (11.5)
East Attica 69 (16.2) 14 (11.5)
West Attica 137 (32.2) 27 (22.1)
Years of stay in Greece™ - 16.6 (5.6) -
Parent’s level of education <0.001
Primary school 1(0.2) 13 (10.6)
Junior high school 10(2.2) 20(16.3)
High school 199 (44.1) 60 (48.8)
University degree 162 (35.9) 26 (21.1)
Masrer/PhD T79(17.5) -
Profession (father) <0.001
Unemploved 16 (3.6) 20(16.1)
Free lancer 100 (22.6) 24 (19.4)
Public sector 319 (70.2) 64 (61.2)
Private sector 16 (3.6) 19 (3.3)
Profession (mother) =<0.001
Unemployed/housewife 47 (10.5) 27 (21.3)
Free lancer 31(6.9) 15(11.8)
Public sector 362 (80.1) 74 (65)
Private sector 11 (2.5) 11(1.9)
Number of female children= 1.4(0.5) 1.3(0.6) 0.12
Number of male children= 1.4(0.5) 1.4(0.6) 0.20
Female children in kindergarten™ 1.0(0.1) 1(-) 0.31
Male children in kindergarten™ 1.0(0.3) 1.1(0.5) 0.34
Child’s age (kindergarten)* 5.1(0.5) 5.1(0.6) 0.99
Child’s order in family 0.99
(kindergarten)
Older (single or twins) 275 (60.9) 73 (57.5)
Middle 168 (37.3) 53(41.7)
Younger B8(1.8) 1(0.8)
*hean (SD)

a chi-square, Mann-Whitney and Student’s t test
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3.2. Guardian parent’s obesity (BMI) and lifestyle factors (smoking status,

alcohol consumption, physical activity) according to nationality

Research Hypothesis

1. Differences would be observed in BMI rates between Greeks and non-indigenous
guardian parents.

2. There would be variations in lifestyle habits between Greek and other ethnicity guardian
parents’, such as levels of smoking status alcohol consumption, levels of physical activity.

Contrary to our research hypothesis, guardian parent’s obesity characteristics didn’t vary, since
mean BMI was 24.9 (13.2) in Greeks and 24.8 (4.5) in other nationalities (between limits of
normal and overweight).

It should also be noted that 72.1% of the “other nationalities” stated that gained weight upon
stay in Greece (approximately 12 kg), mainly due to pregnancy or other reasons related to low
physical activity, disease and anxiety.

On the other hand, our research hypothesis that there would be variations in lifestyle habits
between Greek parents’ and other ethnicity guardian parents’, is confirmed, as according to our

results, there are variations in the levels of smoking status, alcohol consumption, levels of

physical activity between the guardian parents, according to nationality. Measuring parental

smoking activity, approximately 35% of both participating groups were smokers, with Greeks
presenting significantly (p value=0.03) longer smoking activity (16.1 years) comparing to other
nationalities (12.2 years). Furthermore, level of alcohol consumption varies between the
guardian parents (p value=0.05), with more Greek parents (66.7%) declaring consuming alcohol
than parents of other nationalities (23.8%). Additional variations were observed in physical
activity (p value=0.004), with the majority of other nationalities’ parents being active (71.7%),
while Greek parents being inactive (42.5%). Table 2 presents other characteristics of the
participating guardian parents compared between nationalities (Greeks versus other

nationality).
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Table 2: Guardian parent’s cbesity and lifestyle factors, according to nationality (n=578)

Characteristics Nationality P value®
N (%)
Greeks Other nationality
=451 N=127
Weight= 69.0 (15.08) T03(13.4) 0.7
Height* 1.7(0.11) 1.8(0.9) 0.2
BMI= 249(13.3) 248 (4.5) 0.8
Grain weight -
Ne - 34 (27.9)
Yes - 88 (72.1)
Weigh gained (kg)= - 1276 (6.9)

Freguent causes of
gaining weight

Eatfing more - 20{15.7)

Timelage - 12 (9.4)

Fregnancy - 39 (30.7)

Other (low physical activity, - 20 (44.2)

dizease, anxiaiy)

Smoking status 0.81
Never smoker 292 (64.7) 51 (64.8)

Ever smoker 159 (35.3) 44 (352

Pacl/days* 1.92(0.9) 2.1(1.1) 032
Years of smoking= 16.1(3.5) 12.2(6.2) 0.03
Alcohol consumption 0.05
Ne 300 (66.7) 96 (76.2)

Yes 150 (33.3) 30(23.8)

Glasses of alcohol'week 0.05
One 87 (38) 15 (30)

Two 43 (28.1) o (30)

=2 20(13.3) 6 (200

Physical activity 0.004
Neo 258 (37.5) 36 (28.3)

Yes 191 (42.5) 21 (71.7)

Freguency of physical 0.24
activity

Onee or twica'week 132(43.7) 25(30.3)

Meore than twice/wesk 35(18.2) 11 {17.7)

*Mean (5I)

a chi-square, Mann-Whitney and Student’s t test
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3.3. Preschoolers’ obesity and dietary differences between the two nationality
groups; preschoolers’ BMI, Adherence to the Mediterranean Diet and KIDMED

score

Research Hypothesis

1. Differences would be observed in BMI rates between Greek and non-indigenous
preschoolers.

2. Differences between Greek and immigrant preschoolers would be observed
in the sub-categories of KIDMED score measuring Mediterranean diet habits.

3. Greek preschoolers, despite the economic difficulties of the Greek austerity period, would
follow healthier nutritional habits compared to their immigrant peers, whose nutritional
lifestyle would be expected to be closer to their culture food choices.

4. Preschoolers of other ethnicities would present lower levels of adherence to the
Mediterranean diet comparing to their native Greek peers.

Neither our research hypothesis concerning preschoolers’ BMI, nor the one concerning
children’s KIDMED Score were verified; as presented in Table 3, BMIdidn’t vary since it was 15.7
and 15.8 (normal/healthy weight) in Greeks and those of other nationalities, respectively.
Similarly, KIDMED score was “poor” in the majority of both groups (Greeks: 85.8%, other
nationalities: 87.4%, p value=0.7).

Nevertheless, several differences were observed in the sub-categories of KIDMED score
measuring Mediterranean diet habits. In particular, more children of other nationalities
consume fish regularly (p value=0.04) and visit more than once per week a food restaurant,
comparing to Greek children (p value<0.001). Furthermore, the 70.9% of the children of other
nationality consumes pasta or rice almost every day (Greek: 56.2%, p value<0.001), the 80.2%
of them have cereals or grains for breakfast (Greek: 69.8%, p value=0.02). Significantly less (p
value<0.001) Greek children skip breakfast (10.9%) comparing to other nationalities (29.4%),
whereas more Greeks use olive oil at home (Greek: 99.6%, other nationalities: 94.5%, p
value<0.001). In addition, the 18.4% of other nationalities chooses commercially baked goods
or pastries for breakfast (Greek: 9.1%, p value=0.003) and the 37% takes two yoghurts and/or
40g cheese daily (Greek: 50.2%, p value=0.008).
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The above results are presented in Table 3, as follows.

Table 3: BMI and KIDMED score in preschoolers of different nationalities

Characteristics Nationality p value®
N (%)

Greeks Other nationality
BMI* 15.7 (2.2) 15.8 (3.3) 0.06
Adhesion to Mediterranean diet (positive
responses)
Takes a fruit or fruit juice every day 394 (87.4) 111 (88.1) 0.8
Has a second fruit every day 216 (48.3) 58 (45.7) 0.6
Has fresh or cooked vegetables regularly once | 306 (67.8) 83 (65.4) 0.6
a day
Has fresh or cooked vegetables more than 110 (24.6) 27 (31.3) 0.5
once a day
Consumes fish regularly (at least 2—-3/week) 88 (19.5) 21 (24.4) 0.04
Goes >1/ week to a fast food restaurant 10(2.2) 18 (14.2) <0.001
(hamburger)
Likes pulses and eats them >1/week 298 (66.1) 75 (59.1) 0.1
Consumes pasta or rice almost every day (5 or | 253 (56.2) 90 (70.9) <0.001
more per week)
Has cereals or grains (bread, etc) for 315 (69.8) 101 (80.2) 0.02
breakfast
Consumes nuts regularly (at least 2-3/week) | 110 (24.4) 29 (23.0) 0.7
Uses olive oil at home 448 (99.6) 120 (94.5) <0.001
Skips breakfast 49 (10.9) 37 (29.4) <0.001
Has a dairy product for breakfast (yoghurt, 421 (93.3) 117 (92.1) 0.7
milk, etc)
Has commercially baked goods or pastries for | 41 (9.1) 23 (18.4) 0.003
breakfast
Takes two yoghurts and/or some cheese (40 226 (50.2) 47 (37.0) 0.008
g) daily
Takes sweets and candy several times every 84 (18.6) 20(15.9) 0.5
day
KIDMED score 0.7
Poor 387 (85.8) 111 (87.4)
Medium 56 (12.4) 15(11.8)
High 8(1.8) 1(0.8)
*Mean (SD)

a Mann-Whitney
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3.4. Parental and children’s individual indicators that significantly correlate with
children’s BMI.

Research Hypothesis
1.Family's lifestyle would be correlated with preschoolers’ BMI in any ethnic group

2. Family’s lifestyle would have a strong impact on preschoolers’ dietary habits and BMI,
regardless ethnicity.

As expected, strong correlations were depicted between child’s BMI and several individual or

family indicators. Guardian parent’s age and BMI are positively correlated (p value<0.001) with

child’s BMI (0.78 and 0.96 respectively), while guardian parent’s lifestyle seems to have a strong

impact on child’s BMI, since the less a parent smokes and consumes alcohol, the more normal
child’s BMI tends to be.

Conversely, guardian parent’s and child’s physical activity are inversely correlated with child’s

BMI (-0.72, p value=0.03 and -0.96, p value=0.04 respectively). Lastly, child’s high BMI was

revealed to be strongly correlated to low KIDMED score (-0.83, p value=0.01).
Table 4 depicts the main strongest correlations between child’s BMI and several individual or

family indicators.

Table 4: Correlation between child’s BMI and selected individual and family indicators

Independent indicators Child’s BMI
Correlation p value
coefficient®

Parents and familial
indicators
Age 0.78 <0.001
BMI 0.96 <0.001
Smoking habits 0.81 0.02
(pack/years)
Alcohol consumption 0.79 0.03
(glasses/week)
Physical activity -0.72 0.03
Child’s-Individual
indicators
KIDMED score -0.83 0.01
Physical activity* -0.96 0.04

*variable computed based on frequency of TV watching, indoor and outdoor playing activities
a Pearson’s correlation coefficient
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3.5. Significant high level of concordance of parent’s and child’s dietary habits,

regardless ethnicity.

Research Aim

To explore the level of potential correlation of guardian parents’ and preschoolers’ dietary
habits.

Figure 4 illustrates the level of concordance of parent’s and child’s dietary habits utilizing the
overall diet score in each group. As observed, dietary patterns presented significant correlation
(Pearson’s rho= 0.94, p value<0.001). More than 90% of child’s dietary habits could be

explained by parent’s choices (R2=0.91).

R2 Linear = 0,911

Parents' diet score
W
1

7

T T T T T
1 2 3 4 5

Child's diet score
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3.6. Parent’s and child’s dietary and lifestyle habits compared per nationality
group.

Detailed findings on parent’s and child’s dietary and lifestyle habits per nationality group are

presented in Table5below.

Table 5: Comparison of dietary and other lifestyle characteristics of the participants

of different nationality

Nationality p value
N (%)

Greeks Other nationality

N=451 N=127
Parents’ frequency of <0.001
Mediterranean diet
Not at all 13 (2.9) 25 (19.8)
Rarely 83 (18.5) 53 (42.1)
Often 314 (70.1) 45 (35.7)
Very often 38 (8.5) 3(2.4)
Parents’ breakfast consumption
(yes) 342 (75.8) 91 (71.7) 0.3
Children’s breakfast
consumption (yes) 409 (91.1) 109 (85.8) 0.08
Parents’ brunch consumption
(yes) 301 (67.2) 44 (34.6) <0.001
Children’s brunch consumption
(yes) 425 (94.2) 105 (82.7) <0.001
Parents’ meal consumption (yes)

425 (94.7) 122 (96.1) 0.5
Children’s consumption of meal
in the afternoon (yes) 395 (87.6) 86 (67.7) <0.001
Parents’ Dinner consumption
(yes) 357 (79.2) 111 (87.4) 0.03
Children’s dinner consumption

404 (89.6) 115 (90.6) 0.7
Parents’ time of dinner 0.2
Don’t eat 42 (9.3) 8 (6.3)
Not at specific time 74 (16.4) 28 (22)
Before 20.00 70 (15.5) 28 (22)
At 20.00 87 (19.3) 20 (15.7)
At 21.00 125 (27.7) 35 (27.6)
At 22.00 44 (9.8) 7 (5.5)
After 22.00 9 (2.0) 1(0.8)
Children’s time of
dinner consumption <0.001
No dinner 19 (4.2) 2 (1.6)
No specific hour 18 (4) 18 (14.2)
Before 20.00 144 (31.9) 48 (37.8)
At 20.00 193 (42.8) 44 (34.6)
At 21.00 70 (15.5) 13 (10.2)
At 22.00 7 (1.6) 2 (1.6)
Parents’ frequency of eating at
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fast food restaurants (including <0.001
souvlakery)
Never 104 (23.2) 58 (45.7)
Rarely 263 (58.6) 58 (45.7)
Often 82 (18.3) 11 (8.7)
Once/Twice per month 239 (53) 47 (37)
Children’s Frequency of eating at
fast food restaurants 0.4
4 or more times per week 3(0.7) 2 (1.6)
2-3 times per week 4 (0.9) 1(0.8)
Once per week 76 (16.9) 16 (12.6)
1-3 times per month 162 (35.9) 47 (37)
Less than once per month 180 (39.9) 48 (37.8)
Never 26 (5.8) 13 (10.2)
Parents’ frequency of consuming
vegetables and fruits 0.01
Less than once per week 7 (1.6) -
At least once per week 41 (9.1) 6(4.7)
Three/five times per week 151 (33.5) 31 (24.4)
Every day 252 (55.9) 90 (70.9)
Children’s frequency of
consuming vegetables and fruits <0.001
Not at all 63 (14) 9(7.1)
Once per day 323 (71.6) 82 (64.6)
2-3 times per day 54 (12) 27 (21.3)
More than 3 times per day 11 (2.4) 9(7.1)
Removing fat from child’s meat
(prior consumption) 0.02
No 72 (16) 32(25.2)
Yes 379 (84) 95 (74.8)
Parents controlling child’s diet
0.01

Never 2 (0.4) 3(2.4)
Rarely 6(1.3) 6 (4.8)
Relatively often 49 (10.9) 20 (15.9)
Often 199 (44.1) 49 (38.9)
Very often 195 (43.2) 48 (38.1)
Parents’ years of smoking 16.1(5.5) 12.2(6.2) 0.03
Parents’ alcohol consumption
(yes) 150 (33.3) 30 (23.8) 0.05
Parents’ physical activity (yes)

191 (42.5) 91 (71.7) 0.004
Watching TV while eating (yes)

2.7 (1.5) 3.6(2.2) <0.001
Children’s physical activity (yes)

334 (74.1) 51 (40.2) <0.001
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3.7. Family and individual dietary and lifestyle habits as predictors of high
preschoolers’ BMI, applied in both ethnic groups (Greeks and other

nationalities).

Research Aim

To investigate the parental dietary and lifestyle trajectories that most strongly predict and
determine native Greek and immigrant preschoolers’ BMI.

Two core multivariate models were developed to estimate high BMI in children. Table 6
presents the first multivariate model of the joint impact of eleven indicators in preschoolers of

different nationalities in Greece. Low levels of KIDMED score (B estimate= -0.8, SE=0.2), low

levels of physical activity (B estimate= -0.8, SE=0.3), removing fat from meat prior eating (B

estimate= -0.6, SE=0.2) and parents’ low frequency of following MD (B estimate= -0.5, SE=0.4)

seem to increase the risk for high child’s BMI, significantly (p value<0.05). Moreover, high

frequency of watching TV while eating (B estimate= 0.7, SE=0.3), mother’s age (B estimate= 0.4,

SE=0.03) and BMI (B estimate= 0.6, SE=0.1) also increase the risk, significantly (p value<0.05).

Similarly, higher risk is observed in children whose parents are long-term smokers (B estimate=

0.2, SE=0.1), (B estimate= 0.3, SE=0.02), alcohol consumers (B estimate= 0.1, SE=0.03) and

physically inactive (B estimate=-0.2, SE=0.09).

Table 6: Multivariate model of predicting high BMI in preschoolers
of different nationalities in Greece (Model 1)

Predictors Bestimate? Standard Error p value
KIDMED score -0.8 0.2 <0.001
Physical Activity -0.8 0.3 0.02
Removing fat from | -0.6 0.2 0.03
meat prior eating

Watching TV while | 0.7 0.3 0.04
eating

Mother’s age 0.4 0.03 0.03
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Parents’ BMI 0.6 0.1 0.01
Parents’ frequency | -0.5 0.4 0.01
of following
Mediterranean
Diet

Parents’ Smoking 0.2 0.1 0.03
habits (pack/years)
Parents’ years of 0.3 0.02 <0.001
smoking
Parents’ Alcohol 0.1 0.03 0.04
consumption
(glasses/week)
Parents’ Physical -0.2 0.09 0.03
Activity

a Model adjusted for age, parents’ profession, nationality

In the second multivariate model (Table 7), several indicators were identified as significant (p
value<0.05). Similarly to the first model, the following parents’ characteristics were found to

increase BMI risk: high BMI and years of smoking, decreased physical activity, low frequency of

following the Mediterranean nutritional scheme and removing fat from meat prior eating. In

addition to these factors, the latest the time of dinner consumption (B estimate= 0.8, SE=0.2)

and the highest the number of meals consumed at fast food restaurants (B estimate= 0.7,

SE=0.1), the greatest the risk for high BMI in children.

On the contrary, consumption of breakfast (B estimate=-0.9, SE=0.1) and brunch (B estimate= -

0.8, SE=0.1), high frequency of consuming vegetables or fruits (B estimate= -0.6, SE=0.02) and

physically active parents (B estimate= -0.5, SE=0.1) seemed to diminish the risk for high BMI in

children. Lower risk was also presented when parents control child’s diet (B estimate= -0.6,

SE=0.4).
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Table 7: Multivariate model of predicting high BMI in preschoolers

of different nationalities in Greece (Model 2)

Predictors

Bestimate?

Standard Error

p value

Removing fat from
meat prior eating

-0.5

0.1

0.02

Consumption of
breakfast

-0.9

0.1

<0.001

Consumption of
brunch

-0.8

0.1

0.01

Time of dinner
consumption

0.8

0.2

<0.001

Frequency of
eating at fast food
restaurants

0.7

0.1

0.02

Frequency of
vegetables or fruits
consumption
jointly with parents

0.02

0.01

Parents controlling
child’s diet

0.4

0.03

Parents’ Physical
Activity

0.1

<0.001

Parents’ BMI

0.5

0.2

<0.001

Parents’ frequency
of following
Mediterranean
Diet

-0.6

0.03

0.03

Parents’ years of
smoking

0.4

0.01

<0.001

Parents’ Physical
Activity

-0.1

0.05

0.04

a Model adjusted for age, parents’ profession, nationality
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3.8. Predictors of preschooler’s KIDMED score, applying for both ethnic groups.

Research Aim

To identify predictors of high and low preschoolers’ KIDMED score.

Table 8 summarizes the joint effect of low KIDMED score predictors, adjusting for child’s age,

BMI and nationality. Child’s increased physical activity (B estimate= -0.6, SE=0.3) and parents’

frequency of following the Mediterranean Diet (B estimate= -0.9, SE=0.03) were observed to

decrease the risk for low KIDMED score, while watching TV while eating, increased children’s

risk of low KIDMED score (B estimate= 0.5, SE=0.08). Similar trends were observed to
preschoolers whose parents have a high BMI (B estimate= 0.7, SE=0.01) and are long-term

smokers (P estimate= 0.5, SE=0.4).

Table 8: Multivariate model of predicting low KIDMED score
in preschoolers of different nationalities in Greece

Predictors B estimate® Standard p value
Error

Children’s -0.6 0.3 0.02
Physical
Activity
Watching TV 0.5 0.08 <0.001
while eating
Parents’ BMI 0.7 0.1 0.01
Parents’ -0.9 0.03 <0.001
frequency of
following
Mediterranean
Diet
Parents’ years 0.5 0.4 0.03
of smoking

a Model adjusted for age, BMI, nationality
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3.9. Observed variations between ethnicity groups concerning preschoolers’

BMI and PA habits.

Research Aim

To assess the impact of vigorous physical activity and sedentary behavior on preschoolers’ body
mass index; the role of ethnicity

Research Question

Which are the current levels and potential variations of vigorous PA (outdoor play, sports
participation, active transport to/from school) or sedentary behaviors (television viewing,
video/DVD and computer game use) among native and immigrant preschoolers in Attica
region?

Research Hypothesis

1. Ethnic minority preschoolers would express lower levels of Vigorous PA and higher levels of
sedentary PA activities due to less participation in sports activities inside and outside school, as
a result of familial time and economic restrictions, barriers and disadvantages, related to SES.

2. Preschoolers of other ethnicity would watch TV more hours daily comparing to Greek, as well
as during weekends.

Almost similar BMI was depicted in Greek and other ethnic groups, with significant variations
in many PA items. Tables 9 and 10 depict all observed variations between ethnicity groups, BMI
and PA habits.

In most cases although BMI was found to be almost similar (p =0.06) between Greek

preschoolers (mean=15.7; SD=2.2) and their peers of other ethnicity (mean=15.8; SD=3.3), many

PA items varied significantly.
Preschoolers of other ethnicity, in accordance with our research hypothesis, tended to watch
TV more hours daily comparing to Greeks (mean=2.2 vs 1.6 hours/day, p<0.001), and during

weekends (mean=3.6 vs 2.7 hours/day in weekend, p <0.001). Nevertheless, duration of playing

basketball in the kindergarten’s yard was also found to vary significantly (p=0.03) in favor of

those of other ethnicity (mean=20.3 minutes/day vs 14.8 minutes/day in Greeks). Similarly,

they played more (p=0.04) both in actively and sedentary position in the kindergarten

89



(mean=59.5 minutes/day vs 48.4 minutes/day in Greeks). The majority of Greek preschoolers,

on the other hand, tend to play in the playgrounds (56.7% vs 38.1% in other ethnicities,

p<0.001) and have several scheduled afternoon activities (74.1% vs 40.2% in other ethnicities,

p<0.001). Greeks seemed to have more intense PA during summer as well (e.g. swimming,

p<0.001) playing at the sand, p=0.02), as well as frequent skating (p=0.02). Still they reported

less frequently that they went for calm or intense walk with their parents (88.2% in other

ethnicity vs 66.1% in Greeks). Furthermore, the vast majority of parents of Greek preschoolers

reported that spent almost no personal time to facilitate child’s physical activity (mothers:

41.4%; fathers: 39.9%). Although slightly lower proportions were reported by the other

ethnicities (mothers: 39.2%; fathers: 35.8%) in “almost no time” response, more of them tend

to offer at least % hour/week (mothers: 11.2%; fathers:17.5%) or 1 hour/week (mothers: 12.8%;

fathers: 13.3%) and more than 7 hours/week (mothers: 6.4%; fathers: 6.6%).Findings of

significant variations on PA trends per ethnicity group are presented in Table 9 and Table 10.

Table 9: Physical activity of preschoolers of Greek and other ethnicity (part 1)

Preschoolers’ Physical activity Ethnicity p value®
N (%)

Greeks Other ethnicity
BMI* 15.7 (2.2) 15.8 (3.3) 0.06
TV watching, daily (hours)* 1.6 (0.8) 2.2(1.3) | <0.001
TV watching in weekends (hours)* ‘ 2.7 (1.5) ‘3.6 (2.2) ‘<0.001
Sedentary games, daily (hours)* ‘ 1.8 (0.8) ‘ 1.9 (1.2) ‘0.03
Sedentary games in weekends (hours)* ‘ 2.8(1.5) ‘ 3.1(1.9) ‘0.03
Playing basketball in kindergarten yard
Duration (minutes/day) * 14.8 (5.9) 20.3 (11.9) 0.03
Playing both actively and in sedentary
position in kindergarten
Duration (minutes/day) * 48.4 (38.7) 59.5 (53.8) 0.04
Playing actively in kindergarten 0.03
Yes 275 (61.8) 91(72.2)
No 53(11.9) 6 (4.8)
Don’t know 117 (26.3) 29 (23)
Duration (minutes/day) * 50.5(18.3) 58.7 (36) 0.04
Playing in the playground <0.001
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Yes 255 (56.7) 48 (38.1)

No 155 (34.4) 68 (54)

Don’t know 40 (8.9) 10(7.9)

Scheduled afterschool activities <0.001
Yes 334 (74.1) 51 (40.2)

No 117 (25.9) 76 (59.8)

Most frequent afterschool activities 0.001
Basketball 9(2) 2(1.6)

Football 25 (6.4) 6 (4.7)

Ballet/dancing 70 (15.5) 12 (9.5)
Gymnastics/running 48 (10.7) 2(1.6)

Martial arts 34 (7.8) 8(6.3)

Duration (days/week) * 3(0.5) 1(0.5) 0.04
Playing at playground after school, 4(0.5) 2(0.5) 0.01
intensively (Days per week) *

Swimming in the beach during summer 4(0.2) 2(0.3) 0.001
(days/week) *

Playing at the sand while being at the 3(0.4) 2(0.2) 0.02
beach (days/week) *

Cycling | | |0.05
Yes 379 (84) |96 (75.6) |

No |72 (15.3) 31 (24.4) |
*Mean, SD

& chi-square, Mann-Whitney and Student’s t tests were performed

Table 10: Physical activity of preschoolers of Greek and other ethnicity (part 2)
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Physical activity Ethnicity p value®
N (%)
Greeks Other ethnicity
Going for calm or intense <0.001
walk with the parents
Yes 298 (66.1) 112 (88.2)
No 153 (33.9) 15(11.8)
Skating 0.02
Yes 224 (49.7) 46 (36.2)
No 227 (50.3) 81 (63.8)




Playing location outdoors 0.03
Playground 349 (77.6) 107 (84.3)
Pavement 3(0.7) 3(2.4)
Play yard of kindergarten 50 (11.1) 5(3.9)
Park 48 (10.7) 12 (9.4)
Total time of mother, 0.08
offered to child’s physical
activities
Almost no time 186 (41.4) 9(39.2)
% hour/week 48 (10.7) 14 (11.2)
% hour to 1 hour/week 56 (12.5) 16 (12.8)
1-2 hours/week 75 (16.7) 0(16)
2-4 hours/week 50 (11.1) 16 (12.8)
4-7 hours/week ‘ 21(4.7) |2 (1.6)
More than 7 hours/week 13(2.9) 8(6.4)
Total time of father, offered 0.004
to child’s physical activities
Almost no time 176 (39.9) |43 (35.8) |
% hour/week |51 (1. 6) |21(17.5) |
% hour to 1 hour/week ‘44 (10 |16 (13.3) ‘
1-2 hours/week |68 (15. 4) |16 (13.3) |
2-4 hours/week |46 (10.4) 19(7.5) |
4-7 hours/week 32(7.3) |7 (5.8) |
More than 7 hours/week ‘ 24 (5.4) |8 (6.6) ‘
Mother: Time watching TV or <0.001
using computer during free
time (per week)
Not at all 88 (19.6) 15(12)
<1 hour 192 (42.8) 39(31.2)
1-2 hours 131 (29.2) 51 (40.8)
3-4 hours 24 (5.3) 9(7.2)
>4 hours 14 (3.1) 11 (8.8)
>4 hours 29 (6.5) 7 (6)
*Mean, SD

2 chi-square, Mann-Whitney and Student’s t tests were performed
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3.10. Parent’s views on children’s nutritional habits and child’s current weight

According to our research results on guardian parent’s responses on child’s core nutritional
habits and their views on child’s current weight, more parents (p<0.05) of other ethnicity
reported that the child: eats more when is anxious/stressed (7.1% vs 2.9% in Greeks), asks for
drinks and refreshments frequently (47.2% vs 30.6%), enjoys tasting new food (32.3% vs 22.6%),
if allowed, would eat much more quantities/food (11% vs 7.3%), looks forward to lunch time
(22.1% vs 5.3%), even he/she is not hungry parents would try to provide food (37.9% vs 34.3%)
and would drink something all day long (37.9% vs 34.3%).

On the contrary, more Greek parents reported (p<0.05) that the child: has to eat all food in
his/her dish (45.6% vs 44.1%) and if parent doesn’t control child’s diet, the child would eat less
than necessary (46.2% vs 41.7%).

Guardian parent’s responses on child’s core nutritional habits and their views on child’s current

weight are presented below in Table 11.

Table 11: Differences of child’s dietary habits between Greek and other ethnicity

Child’s Dietary habits Ethnicity p value®
N (%)
Greeks Other ethnicity
Eats more when is 13 (2.9) 9(7.1) 0.02
anxious/stressed
Asks for drinks and 138 (30.6) 60 (47.2) 0.02
refreshments frequently
Eats late in the day 252 (55.9) 59 (46.5) 0.008
Enjoys tasting new food 102 (22.6) 41 (32.3) 0.04
Asks for food all the time 86 (19.1) 28 (22) 0.3
If allowed, child would eat 33(7.3) 14 (11) 0.01
much more quantities
Likes a wide variety of food 203 (45.1) 32 (25.1) 0.03
Looks forward to lunch time 94 (5.3) 28 (22.1) 0.01
If possible, child would drink 69 (15.4) 38 (29.9) 0.008
something all day long
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Has to eat all food in his/her 205 (45.6) 56 (44.1) 0.04
dish
Even when child is not 154 (34.3) 48 (37.9) 0.02
hungry, parent tries to
provide food

If parent doesn’t control 208 (46.2) 53 (41.7) 0.009
child’s diet, child eats less
than necessary

Parent’s views on child’s 0.9
current weight

Very low weight 9(2) 4(3.1)

Low weight 51 (11.3) 15(11.8)

Normal weight 367 (81.4) 102 (80.3)

High weight 22 (4.9) 5(3.9)

Very high weight 2 (0.4) 1(0.8)

2 chi-square test was performed

3.11. Observed associations between physical activity and body mass index
Moreover, several correlations (Pearson’s r) were identified between child’s BMI and selected
PA and behavioral indicators, in Greek and other ethnicity groups (Table 12). Similar medium or
strong associations were observed in both ethnic groups, with the statistically significant ones
being reported in Table 12 (p=0.04).

Overall, PA was inversely correlated to BMI (i.e. the less they exercise the more increased BMI),

with a correlation coefficient of -0.97 in Greek ethnicity and -0.95 in those of other ethnicity.

Parameters that tended to have the strongest proportional correlations with BMI were: TV

watching daily and in weekends. Strongest inversely proportional associations were noticed in:

physical exercise/participation in music-dance games, playing actively in kindergarten and
scheduled afterschool activities. Lastly, mother’s time spend in watching TV or using the

computer seemed to increase child’s BMI (Greek: 0.6, Other ethnicity: 0.7), trying to provide

food even when the child is not hungry presented similar trends (Greek: 0.7, Other ethnicity:

0.5).
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Table 12:Correlation between child’s BMI and selected independent indicators
of physical activity

Independent indicators BMI (Greek ethnicity)” BMI (Other ethnicity)°
Correlation | p value Correlation p value
coefficient coefficient

TV watching, daily (hours) | 0.77 0.03 0.71 0.04

TV watching in weekends 0.73 0.04 0.68 0.04

(hours)

Physical exercising or -0.78 0.03 -0.70 0.03

participating in music-
dance games

Playing actively in -0.78 0.01 -0.77 0.04
kindergarten

Playing football in -0.55 0.04 -0.69 0.03
kindergarten yard

Playing basketball in -0.76 0.02 -0.71 0.04
kindergarten yard

Scheduled afterschool -0.78 0.01 -0.81 0.04
activities

Physical activity* -0.97 0.04 -0.95 0.04
Mother: Time watching TV | 0.6 0.04 0.7 0.03

or using computer during
free time (per week)

Even when child is not 0.7 0.03 0.5 0.04
hungry, parent tries to
provide food

*variable computed based on frequency of TV watching, indoor and outdoor playing activities
2 Pearson’s correlation coefficient was performed
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3.12. Risk of high body mass index based on physical activity indicators

Research Hypothesis

Some particular habits (such as TV watching daily and in weekends, mother’s time spending in
watching TV or using the computer and parent’s feeding practices, like attempting to provide
food even when the child is not hungry) would increase risk of high body mass index in
preschoolers, regardless ethnicity.

Parents’ nutritional and PA behavior over preschoolers would have a strong impact on child’s
BMI. We specifically hypothesized that maternal behavior towards child’s feeding and
nutritional habits could negatively or positively influence child’s food intake, appetite arousal
and food portion size.

Greek parents would have a more controlling attitude towards their children eating habits and
behaviors, compared to immigrant parents.

Table 13 presents the joint effect of multiple PA indicators in increased risk for high BMI in
preschoolers, testing for ethnicity. One independent predictor is also reported in the table;
overall physical activity (B estimate=-0.8, p=0.02).

Other parameters that increase the risk of high BMI include TV watching daily (B estimate=0.6)

and in_weekends (B estimate=0.4), mother’s time spending in watching TV or using the

computer (B estimate=0.5) and parent’s attempting to provide food even when the child is not

hungry (B estimate=0.7).

Inversely, vigorous PA activities seemed to have a protective role on BMI increases. Such

parameters are physical exercising in music-dance games (B estimate= -0.6), active playing in

kindergarten (B estimate= -0.7) and participation in additional scheduled afterschool activities

(B estimate=-0.6).
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Table 13: Risk of high BMI in preschoolers based on physical activity indicators

Predictors B estimate® Standard Error p value
Child’s TV watching, 0.6 0.5 0.04
daily (hours)

Child’s TV watching 0.4 0.3 0.04
in weekends (hours)

Physical exercising or -0.6 0.3 0.02
participating in

music-dance games

Playing actively in -0.7 0.2 <0.001
kindergarten

Scheduled -0.6 0.4 0.01
afterschool activities

Physical activity* -0.8 0.3 0.02
Mother: Time 0.5 0.2 0.04
watching TV or using

computer during

free time(per week)

Even when child is 0.7 0.1 0.03

not hungry, parent
tries to provide food

2 Linear regression model adjusted for ethnicity
*Independent predictor; Crude B estimate is provided
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Chapter 4

Discussion



CHAPTER 4| DISCUSSION

Discussion of the main findings

Physical activity, body mass index, and dietary habits are known to be important determinants
of overall health status, but there is an evident lack of studies that examine these issues in
preschool children'®’, specifically in immigrant / ethnic minority preschoolers 8. However, the
lion’s share of the research concerns childhood and adolescence, with scarcity of research
evidence devoted to preschoolers, probably because of the estimation that preschoolers are
usually more active and healthier33.The current study, performed during the recent challenging
period of the financial and refugee crisis in Greece, attempted to minimize the vacuum in the
current knowledge on dietary and lifestyle patterns affecting health parameters in under 5
years old children of different ethnic background.

The main aim of this doctoral thesis was to investigate the individual and parental dietary and
lifestyle factors associated with OW/OB among preschoolers in Athens, Greece, in other words,
to identify existing associations between Body Mass Index, adhering to the Mediterranean diet
(MD), KIDMED Score, levels of physical activity (PA), and body composition indices in Greek and
immigrant preschoolers and their families, living in Athens, Greece.

The following lifestyle factors are found, according to the original results of our study, to affect

health aspects of native Greek and ethnic minority preschoolers’ in Attica, Greece.

Sociodemographic differences between native and non-indigenous preschoolers.

Gender and age of the participating families were almost similar between Greeks and those of
other nationalities, in our study. Sociodemographic inequalities between native Greeks and
preschoolers’ families from other nationalities, however, were revealed regarding place of
residence, educational level and profession. Deepening the results of our study, both population
groups, indigenous (Greek) and other nationalities guardian parents, inevitably experienced

unemployment, as a consequence of the Greek economic crisis, with immigrant parents, mainly
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women, exhibiting significantly higher unemployment rates, fact that is interconnected to their
place of residence, in the center of Athens, in less socioeconomically privileged areas, with more

affordable cost of living.

Our study results echo similar findings about socio-demographic parameters playing an integral
role in forming lifestyle and health behaviors'®, while immigrants are more vulnerable to social
and economic disadvantage, usually having low income, poor housing conditions and higher
unemployment rates than the native population of a country 811, Similar sociodemographic
ethnic differences were present in all covariates in the Generation R Study also assessing factors
related to OB and OV in preschoolers in the Netherlands; non-Dutch mothers were lower
educated, with lower household income, suffered more often from material hardship, compared
to native Dutch mothers®.

Focusing on the Greek multicultural reality, a recent study performed in Greece during the
austerity period %2, revealed that a relatively small proportion (56.5%) of immigrant families -
compared to the natives- had health insurance coverage due to their being unemployed,

informally employed, even undocumented.

Guardian parent’s obesity (BMI) and lifestyle factors (smoking status, alcohol
consumption, physical activity) as determinants of preschoolers’ dietary behavior and
weight

A plethora of studies have indicated the direct connection of children’s healthy way of living
with family’s adequate food consumption, physical activity, parents’ limited alcohol intake and
avoidance of smoking 19, As prementioned above, low income has been, generally, associated
with a tendency to unhealthy dietary habits, lower physical activity, alcohol consumption,
heavier smoking and higher risk of chronic diseases °%96194 Furthermore, many studies have
reported on the role of family’s lifestyle and BMI on preschoolers’ health behavior and
overweight 19919 Due to the fact that the majority of guardian parents of our research sample
were females (mothers), we assume that there is strong correlation among the degree mothers’

age, dietary and lifestyle pattern determine children’s BMI. Our study findings, stressing
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guardian parents’ age, obesity or overweight as well as smoking habits, alcohol consumption and
physical inactivity, as clear indirect determinants of child’s BMI and nutritional habits, come in

compliance with relevant studies %15,

Parental obesity characteristics between the two groups in our study didn’t vary, since mean
BMI was almost similar (between limits of normal and overweight) in Greeks and guardian
parents of other nationalities, result that disagree with the result of a similar study examining
differences in OV&OB among young children from migrant and native origin’®, where BMIs of
the mothers and fathers of Turkish and Moroccan children were significantly higher than those

of the other parents.

Guardian parents’ lifestyle variations were observed, with Greeks presenting significantly longer
smoking activity (16.1 years) comparing to other nationalities (12.2 years). Additional variations
were observed in physical activity, with the majority of other nationalities’ parents being active
(71.7%), while Greek parents being inactive (42.5%). Although there are some limited existing
research data on Greek preschoolers’ PA profile, according to which they fail to meet the
recommendations of PA for that age ®%671%, with immigrant preschoolers being in a more
aggravated position 1%, to the best of our knowledge, there is no existing research data on

guardian parents’, Greek and from other nationalities, PA levels.

Therefore, we consider our finding that immigrant guardian parents are more physically active

than Greeks to be of major significance.

Significant association of parents’ and preschoolers’ dietary habits.

Considerable evidence supports the fundamental role parents play in shaping the development

197 and their weight status °8. The current study stressed this

of child eating habits, behaviors
fact, by revealing significantly similar dietary habits between parents and preschoolers.
Definitely, these findings presented trends based on a generalized pattern of their habits,

concluding on the high impact of parental choices on children.

101



Compliance with the Mediterranean dietary habits (KIDMED score) and BMI between
native and non-indigenous preschoolers.

Unhealthier and/or poorer diets according to the Mediterranean Diet Score 1?° were associated in
the literature with lower maternal educational level and parental unemployment 4. Over the last
years a decline in adherence to the Mediterranean dietary pattern has been observed *°°, and a
parallel gradual shifting away from traditional dietary habits towards more “Westernized” dietary
choices, involving fast-foods, processed foods, sugary beverages and lower consumption of local
traditional foods, as a result of cultural and economic progress. Such dietary pattern and
preferences changes can be attributed to a higher availability of unhealthy foods due to the
globalization of the markets 209291 pbut can also be explained as an outcome of an economical
issue, since healthier foods cost more than unhealthy and/or as an educational issue, as lower

educated individuals may not have access to adequate information regarding health matters 2%2,

Similar trends were also reported in the current study, with ethnicity minority groups presenting
slight divergence from the Mediterranean dietary pattern, yet with no negative impact on BMI.
These minor variations could probably be a result of the overall impact of the financial crisis on
the socio-economic status of all families regardless ethnicity *°. The wider availability of foods and
the improvement of living standards, along with the influence of the host country dietary habits,
which are closer to the Mediterranean diet traditional pattern could often affect immigrants’

living standards and dietary habits 2,

Towards this direction, non-indigenous families participating in our study presented satisfying
levels of adherence to the Mediterranean diet, while they stated gaining weight upon permanent
stay in Greece, mainly due to pregnancy or other reasons related to low physical activity, disease
and anxiety. Our research finding that immigrant guardian parents’ anxiety and stress was a risk
factor for increased BMI, is in accordance with other studies®’, also showing that migration may
be associated with a lack of social support in the new country, social isolation (due to language,
cultural or administrative barriers) and sometimes experiences of marginalization or racism.

These factors mean that some migrants are likely to experience some degree of stress. Stress has
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been linked to obesity 293294, for example through an association between stress and increased

food intake, as well as potentially physiological effects of stress on metabolism 20>206,

Adherence to Mediterranean diet and BMI

207 skipping breakfast, lack of fruits and

According to a Greek study in 6-12 years old children
vegetables consumption, and consumption of bread and soft drinks, were nutritional habits
positively associated with obesity, while lower rates of obesity were attributed to children’s
healthy nutrition in school. Physical activity, at the same time, was inversely correlated with high
BMI?%7. Some evidence in national studies from Mediterranean countries, such as Portugal, Spain,
and Greece confirm a frequent intake of healthy food (e.g. fruit and vegetables) despite the high
prevalence of OW/OB in early ages, attributed to extra energy intake from sugared beverages and
snacks and higher than recommended protein intake, especially from dairy products®®.These

observations seem to be slightly present in our study, particularly among the ethnic minority

groups.

More specifically, ethnic minority groups in our study tended to consume fish more often than
their native peers, but also consumed pasta or rice almost every day, they had commercially
baked goods or pastries for breakfast and often skipped it. Breakfast skipping seems to be a
growing scourge connected in the literature to an unhealthy dietary children’s status leading to
obesity risk and high BMI 208209 depicted in higher percentages in immigrant children populations
191 Although Greek preschoolers are also skipping breakfast 21°, immigrant preschoolers -in our
study- were significantly (twice the rate) more breakfast skippers comparing to their native peers.
On the other hand, our study revealed that more native Greek preschoolers consumed olive oil at
home and yoghurts and/or cheese daily, while they rarely visited restaurants/ fast foods and used

less commercial goods that are higher than recommended in protein and sugar.
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Familial characteristics and habits as predictors of high preschoolers’ BMI

Low levels of parental physical activity: Studies examining the associations between PA and
body fat in young children are scarce 73?1, and to the best of our knowledge, few studies have

estimated the associations between objectively measured PA and BMI in preschoolers 2212,

The association between parental physical activity and preschoolers™ physical activity remains
the most studied social factor in this age group. The positive association between parental and
children’s physical activity, meaning that preschool children are more likely to be physically
active if their parents are physically active is the outcome of few studies in preschoolers 43170,
It was found that parental physical activity had a significant influence on children’s activity
level. Thus, children of active parents may have six times greater chance of being active

themselves than their peers whose parents are inactive 72,

In addition, parental
encouragement and role modeling may support the child's physical activity through their
influence on the child‘s self-efficacy '*°.

Our study addressed, as well, the strong relationship between high levels of parental physical
activity and children’s active engagement in physical activities, with the positive, beneficial
effect of their lower BMI, a pattern also observed in a preschooler’s study in 201423, Additional
interesting findings about the interconnection of PA and BMI come from a study on the
association between objectively measured PA and BMI in preschool children in Portugal 6°.
Differences in levels of VPA were associated with weight status in 4-6 years-old children,
suggesting that VPA influenced the change in BMI from those earlier ages. Those findings concur

with other relevant studies showing the interconnection between low levels of VPA and body

fatness during the adiposity rebound period 214,

Low parental frequency of following Mediterranean diet: Concerning the relationship of the
MD with young children’s BMI, although the relevant epidemiological studies are few and do
not always show the same protective effect, it could be claimed ?° that higher parental

adherence to the MD reduces the risk for children’s OW/OB.
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High frequency of watching TV while eating: The significant correlation between time spent on
TV watching and BMI has been repeatedly shown since the eighties ?'>suggesting that levels of
children’s TV viewing increase the overweight epidemic among children *°. Socioeconomic
inequalities in television viewing time, which may precede social disparities in overweight, have
been observed in school-aged children 616365 and adolescents 67-21¢ but there is significantly less

knowledge about this association in preschoolers 11:>>72/188,

Our study results revealed that the habit of watching TV while eating constitutes a risk factor
related to preschoolers’ obesity status, which is in agreement with other research evidence
about the significant correlation between time spent on sedentary leisure activities and risk for
high BMI in young children 27.Similarly, according to the GENESIS study, examining the factors
associated with television viewing time in Greek toddlers and preschoolers 28, children’s BMI
status, physical activity status, their maternal educational status and the region of residence
were significantly associated with the time children spent in TV viewing. Another study in
Australian preschool children analyzing the correlations between TV watching and BMI 2%°,
indicated that only time spent viewing on weekdays was associated with child’s BMI scores.
Moreover, TV viewing is also positively linked with obesity risk through displacing PA and
promoting frequent eating and consumption of takeaway foods while viewing, but negatively

associated with daily vegetable intake 2%°.

Mother’s age and child’s BMI: Our study evidenced that mother’s age and BMI significantly
increase the risk of high BMI in preschoolers, which is consistent with previous studies in
preschoolers, also revealing a higher prevalence of OW/OB in children with overweight/obese
parents compared to their peers’ parents with normal weight 19220221 A child’s BMI was more
strongly associated with mother’s BMI than father’'s BMI 222223, Similarly, according to the
GRECO Study '® and the Toybox Study 22%in preschoolers, mother’s age was a protective
predictor for both girls’ and boys’ OW/OB status, while parents’ obesity status had a positive
effect on the likelihood of being an OW/OB child. According to a Greek study recording OW/OB

prevalence in preschoolers 1°, kids with one obese parent had 91% greater odds for being
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overweight compared to those with no obese parent, while the likelihood for being overweight

was grander for young children with two obese parents.

Parental smoking and alcohol consumption: Our study depicted the increased risk for high BMI
in preschoolers whose parents are long-term smokers and alcohol consumers. In line with
previous research, higher maternal alcohol consumption during pregnancy is associated with a
slightly lower likelihood of 14-month-old infants following a ‘health conscious’ dietary pattern
185 Maternal smoking during pregnancy or early infancy and paternal smoking during the
prenatal period are predominantly associated with infants or children up to age 7 years

following unhealthier diets and/or being less likely to adhere to healthier diets.

Eating out in fast food restaurants: In our westernized world fast food consumption figures as
a major source of health problems associated with obesity. Eating outside home has been
associated with higher intake of dietary fat and energy compared to home eating, and as
frequency of eating at fast-food restaurants has increased, consumption of fruit, vegetables,
and dairy has decreased 22°. Our research study, also pointed out that the risk of obesity and
high BMI score in children is elevated the more often they eat outside home, in fast food

restaurants.

Familial characteristics and habits decreasing risk of high BMI in preschoolers.

Breakfast consumption as determinant of young children’s BMI: Promoting breakfast eating
among children is multibeneficial, including improved cognitive and physical abilities, increased
likelihood of meeting the recommendations for fruit and vegetable intake, and decreased
unhealthy snacking °. Our finding echoes that of the Greek PANACEA Study in 10-12-year-old

Greek children 2%

, in which daily consumption of breakfast was also inversely associated with
prevalence of OW/OB in both genders 22, Moreover, 4-5 year-old children who were not eating
breakfast every day were twice as likely to become overweight or obese ?28.In a study performed

in 2-5 year-old children in Australia %2°, skipping breakfast was associated with higher BMI in
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children and mothers. Skipping breakfast was positively associated with 2-3-year-old boys whose

mothers were overweight and with 4-5-year-old girls whose mothers were obese.

Brunch and early dinner and their relation to preschoolers’ BMI: Parental and familial
dynamics strongly influence the incidence and regularity of family meals having a protective
effect in young children’s BMI 1%, Regular family meals are related with a lower risk of OW/OB,
higher average of fruit and vegetable intake, lower fast food and soft drink consumption and an
overall better diet quality 23°. Our research demonstrated that brunch consumption and the
latest time of dinner consumption is inversely associated with high BMI and occurrence of
OW/OB in preschoolers, regardless of gender and ethnic background. According to relevant
literature review findings 239, significant associations between higher family meal frequency and
better overall diet quality, less unhealthy diet and lower BMI were revealed. Child’s age,
country, number of family members present at meals and meal type (i.e. breakfast, lunch or
dinner) did not moderate the relationship of meal frequency with healthy diet, unhealthy diet
or BMI. The protective effect of family meal frequency against child OW/OB, was also the
research finding of a study performed in recent immigrant mothers and their children aged 3-

12 years in USA 231,

Consumption of vegetables and fruits and its impact on BMI levels: Fruit and vegetable intake
has been reported 32 to be below the recommended guidelines in younger children and
adolescents. Our research depicted the positive association between family’s frequent
consumption of vegetables and fruits and lower BMI in preschool children. Some studies on the
relationship between parenting styles and fruit and vegetable intake in young children indicate
no differences in fruit and vegetable consumption among children across parenting styles 232,
while others link children’s higher intake of fruits and vegetables and a generally less risk of

child overweight to authoritative style mothers 233 and non-authoritative 233

or permissive
fathers 234, Informing the child about the nutrition benefits of fruits and vegetables at home-
have been consistently associated with preschoolers’ consumption of healthier foods 23,

suggesting parental protection strategy against excessive weight gain.
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Parental control of preschoolers’ diet as determinant of BMI: To the best of our knowledge,
there are no previous research data on this topic performed in native or immigrant
preschoolers in Greece. With regard to directionality of influence between parental feeding and
preschoolers’ BMI, limited longitudinal studies exist on controlling feeding practices .
Associations between parental structural strategies and lower BMI score have been also
reported 236, suggesting that parental structural strategies aiming at promotion of healthy
eating are more adopted at preschool age, while they seem to be of less value at older child
ages probably due to the degree of child’s independence. Existing literature with low-income
minority samples suggests that certain parental feeding practices, such as an indulgent feeding
style, were associated with child overweight 237, A cross-sectional study of ethnically diverse,
low-income preschoolers and their mothers 238 exhibited that neither child race nor maternal
pressure to eat and restriction were linked to child overweight based on child BMI.
Nevertheless, ethnic differences in parental feeding styles have been found, with Hispanic
parents reporting more indulgent and African-American parents reporting more uninvolved

feeding practices than other ethnic groups 2%’.

Predictors of positive preschoolers’ KIDMED score

Parental and children’s frequency of following the Mediterranean diet are depicted, in our
study, as positive predictors of preschoolers’ higher KIDMED score. As it was, similarly, shown in
the Greek Childhood Obesity (GRECO) study, children with higher KIDMED score presented
more frequent consumption of foods sustaining the MD pattern (fruits, vegetables, legumes,
dairy products, fish, bread, nuts) and a less frequent consumption of foods that undermine the
MD scheme, and should be consumed in moderation or rarely *8. Moreover, breakfast
consumption, the habit of having family meals during the week, and higher adherence of
parents to the MD increased the odds of a child presenting higher KIDMED score 8, The
adverse association between low adherence to the MD dietary patterns and a non-optimal
KIDMED score was similarly addressed in another study of Greek children #3239, as well as

Cypriot children 2%,
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Along with a better-quality diet, child’s increased physical activity, constitutes another positive
predictor of their higher KIDMED score, finding which is in agreement with the GRECO study 48,
where children with a higher KIDMED score reported having higher levels of physical activity

and a healthier lifestyle.

Predictors negatively associated with preschoolers’ KIDMED score

Watching TV while eating, according to our study, constitutes a risk factor increased for native
as well as immigrant young children’s KIDMED score, finding which is supported in similar
studies, where the habit of watching TV while eating increased consumption of high-fat and
high-sugar foods and reduced intake of fruits and vegetables, resulting in increased energy
intake and lower KIDMED score 242,

Additionally, according to our study, parents with high BMI and long-term smoking parents

aggravate the outcome of higher KIDMED score.

PA and BMI variations between preschoolers of different ethnicities: almost similar
BMI level, variations in TV viewing, and participation in PA activities and sports
during school time and afterwards

BMI was found to be almost similar between Greek preschoolers and their peers of other
ethnicity (normal/healthy weight) in our study, whereas, contrary to our findings, another study
investigating sociodemographic, ethnic and dietary factors associated with the development of
childhood obesity in children, aged 8-12 years in Thessaloniki, Greece®, revealed significantly
lower rates of OW/OB in immigrant children (10% and 3.3%, respectively) compared to Greek
children, with no difference found in the prevalence of obesity between children from urban
and rural areas. Variations in the mean BMI scores between native and immigrant children,
were also the finding in another study ’¢, where Dutch children had the lowest BMI score, while
all children from migrant descent had higher BMI, especially Turkish children. Also, among

migrant groups the prevalence of overweight, including obesity, were highest. Turkish and
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Moroccan children show the lowest prevalence of underweight, as compared to the other

groups of children 7®.

Our doctoral thesis revealed significant variations in PA items connected with BIM, as
preschoolers of other ethnicities, comparing to their native Greek peers, tended to watch TV
more hours daily, as well as during the weekends. In accordance with our findings, other few
studies revealed that adverse sedentary lifestyle behaviors linked with obesity risk such as
excessive amounts of TV watching, have been shown to be more common among preschoolers
from low family socioeconomic status or of ethnic minority groups °>17618 _|n light of the many
adverse health effects associated with children’s television viewing'’32%°, the findings of our
study indicate a strong need for preventive measures at a young age and provide information
on intermediary factors that may be targeted in prevention programs aimed to reduce

educational disparities in television viewing.

Another significant variation revealed in our study between native and immigrant preschoolers,
concerning obesity and PA habits had to do with children’s participation in vigorous PA
activities (free and organized) during the school program, as well as afterschool PA activities
(free, like walking with their parents and organized, like organized team sports).

Since preschool children spend a considerable amount of time at school, these settings provide
an opportunity to increase preschoolers’ energy balance-related behaviors, resulting in
preschool-based interventions 73242244 During the time at kindergarten, several opportunities
arise in which preschoolers’ energy balance-related behaviors can be improved, for example
during recess at the playground in which preschoolers can increase their physical activity levels
245,245 during structured physical education lessons 243, or by making changes to the preschool
curriculum and environment, or the preschool policy 242247, Nevertheless, there is a noticeable
gap of research evidence on preschoolers’ participation in school PA activities and an even
bigger gap of research evidence on native Greek and immigrant preschoolers in Greece. For this
reason we consider our research findings to be of top significance.

In our study duration of playing basketball in the kindergarten’s yard was found to vary

significantly in favor of preschool children of other ethnicity. Similarly, they played more both in
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actively and sedentary position in the kindergarten comparing to their Greeks peers. The
majority of Greek preschoolers, on the other hand, in our study, tend to play in the playgrounds
and have several scheduled afternoon activities. Furthermore, native Greek preschoolers
seemed to have more intense PA during summer as well, as well as frequent skating. Still Greek
children reported that they went for calm or intense walk with their parents, less frequently, a
habit that found to be significantly higher in preschoolers of other ethnicity.

Similarly to our study, sports and vigorous PA were significantly more frequent in native Italian
girls (preschoolers) than in immigrant girls3¢.0ther studies have also demonstrated that native-
born children have greater participation in sports and afterschool PA compared to immigrants
76,176,180_

A potential explanation is discussed in the literature, and is related to language as one of the
existing barriers ?1. Problems immigrants are facing having to do with speaking the language of
the host country seem to have an impact on PA in several ways, including difficulties in
accessing knowledge/literacy about PA, health assets, as well as information on when and
where to access PA in the host country 2.

Cultural background, host country’s attitudes towards immigrants from a specific country,
financial limitations, racial harassment and lack of knowledge of host culture could also play a
core role on these differences 21248253, This could also be explained under the light of the Greek
austerity period and the additional financial barriers that immigrants have compared to the
native population 2>, It is widely met that immigrant families can’t afford systematic after
school activities, which most of the times are costly, and therefore preschoolers are mainly

activated during school hours and/or in free of charge sedentary behavior at home 184248251,

PA indicators as risk and protective factors for preschoolers’ BMI

Several correlations were identified between child’s BMI and selected PA and behavioral
indicators, in Greek and other ethnicity groups. Overall, PA was inversely correlated to BMI (i.e.
the less they exercise the more increased BMI). Strongest inversely proportional associations

(protective role on BMI increases) were noticed in: physical exercise/participation in music-
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dance games, playing actively in kindergarten and young children’s participation in scheduled

afterschool activities.

A wide range of studies has stressed already established PA related risk factors for increased
BMI, but mainly focuses on children of other age groups (rather than preschoolers) 2°°2%6,
However, there is some evidence supporting current findings on preschoolers. Preschoolers TV
watching, mother’s and parental TV watching and sedentary behavior, as well as their

nutritional behavior over their children are the major risk factors under discussion 2°7-2°,

Concerning the impact of parental feeding practices on children’s BMI, our study revealed that
parent’s attempting to provide food even when the child is not hungry is another risk factor for
increased BMI in preschoolers, regardless ethnicity. In alignment with our finding, other
studies, also performed in preschoolers, revealed than parents’ nutritional and PA behavior
over preschoolers (e.g. feeding them even when they are not hungry and PA choices, etc) may
have a strong impact on child’s BMI 82260, Such parental attitudes are important, since studies
suggest that maternal behavior towards child’s feeding and nutritional habits could negatively
or positively influence child’s food intake, appetite arousal and food portion size 21, At the
same time, evidence explains that components of appetite reactivity have significant effect on
child's adiposity which is partly mediated by child's actual food portion size and later affects

BMI trends as child gets older??,

“Investing” in the maximizing children’s participation in PA activities is multiply beneficial with
consequent protective effects, not only for the prevention of obesity, but also in other aspects
of children’s health, such as bone and skeletal health, cardiometabolic health, motor skill
development, cognitive development and psychosocial health3?33, On this premise, the need
for the integration of movement programs that nurture children’s both actual and self-

perceived skills within preschool education is warranted.
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Study strengths and limitations

While research has investigated the relationships among food-related parenting practices and
children’s diet in school-age children and adolescents, there are only few relevant studies
focusing on preschool children from culturally diverse samples. There is a noticeable gap of
knowledge from previous research concerning the health impact of parental role of healthy
eating and lifestyle behaviors on the dietary patterns in preschool children of different ethnic

background.

To the best of our knowledge, this was the first study on dietary and lifestyle habits of
preschoolers of different ethnicity residing in Attica, the largest administrative region in
Greece. At the same time, it measured the same outcomes in both preschoolers and their
guardian parent, attempting to comprehend the impact of familial habits on child’s BMI. The
design and the selected already validated instruments used, were among the major strengths
empowering study’s findings. Furthermore, the continuous monitoring of the survey processes
and the satisfying geographical coverage of the kindergartens have added value to our key
findings that comply with most studies in the literature as well as with our observations and

experience in the Greek setting.

Our study findings are the first to report on this particular topic in a Greek setting that could
be representative of the wide socio-demographic variation of Greek residents. At the same
time, inclusion of indigenous families and preschoolers enriched study’s design, power,
timeliness and impact. Furthermore, the fact that validated tools were used and a wide range
of parameters were measured, supported our approach towards revealing predictors of

increased BMI and low KIDMED score within the prism of multivariate analysis.

However, results should be discussed under the light of several limitations and be carefully
translated into further research and actions, including the un-clustered sampling and the small
number of participants per non-indigenous ethnicity group. For instance, families from Albania
were much more numerous than those from other countries, such as Sudan and Syria,
constituting any cross-correlations impossible. Power analysis was not conducted since we

addressed all active kindergartens and managed to have satisfying response rates. Potential
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limitations due to this fact could lead to underestimation of preschoolers BMI and should be
taken into consideration. Nevertheless, we believe that underestimations of the outcomes are
limited and may not affect final conclusions. Due to the final number of participants, good
geographical coverage of kindergartens and inclusion of families of different socio-
demographic and ethnicity background support our core findings. Additionally, no clinical and
somatometric measurements were performed, since all data were self-reported; potentially
hiding slight information or/and recall bias. Lastly, significant findings were discussed in this
paper, nevertheless no casual associations exist between the observed trends due to the

nature of this cross-sectional study.
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Chapter 5

Conclusions &

Implications of the study
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CONCLUSIONS

Obesity is one of the most serious risks in the developed world for children’s health leading the
researchers towards the unearthing of the main causes in the core of this epidemic
phenomenon and the seeking of the best health practices for its elimination. Our study
highlighted that adherence to a healthy parental dietary choices and lifestyle is strongly

associated with a substantially reduced risk of OW/OB in preschoolers, regardless of ethnicity.

The novelty of the present study is that risk factors for overweight/obesity, lifestyle, dietary,
and sociodemographic factors that often cosegregate and whose causative role has been firmly
demonstrated in older children and adolescents have been investigated at the same time in

preschoolers.

The present findings, offering further insight into the understanding of those family and
individual characteristics associated with more ‘healthy’ or ‘obesogenic’ dietary intake habits
and lifestyles in both native and immigrants preschoolers in Greece, could represent a stepping
stone for the formulation of nominal early life obesity curbing family, as well as school-based

interventions and public health policies.

In this study, the social environment, especially parental role modeling, contributed clearly to
differences in physical activity and dietary intake. Our research findings highlight the potential
benefits of implementing family based multifactorial interventions to curb the risk of high BMI
in children leading to childhood obesity. Parents, as nutritional gatekeepers, influence and
shape, especially in the early years, their child’s eating behavior both directly, through the food
they prepare and consuming at home, and indirectly, through their behavior, attitudes and the

nutritional environments they choose for their children inside, or outside home.

Significant comparative new research data on the sociodemographic, dietary and lifestyle
profile Greek and immigrant parents’ were derived from our doctoral study: Contrary to our
research hypothesis, guardian parent’s obesity characteristics didn’t vary, since mean BMI was

almost similar in Greeks and other nationalities, between limits of normal and overweight.
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Other nationalities, however, gained weight upon stay in Greece, mainly due to pregnancy or
other reasons related to low physical activity, disease and anxiety. Place of residence,
educational level and profession varied significantly, as it was hypothesized, between Greek
and other nationalities, bringing to the forefront socioeconomic barriers due to migration, but
also due to the austerity period in Greece. Additional variations were observed in the levels of
smoking status, alcohol consumption, levels of physical activity between the guardian parents,
according to nationality, confirming our research hypothesis that there would be variations in
lifestyle habits between Greek parents’ and other ethnicity guardian parents’. Measuring
parental smoking activity, approximately 35% of both participating groups were smokers, with
Greeks presenting significantly longer smoking activity comparing to other nationalities.
Furthermore, level of alcohol consumption varies between the guardian parents with more
Greek parents consuming alcohol than parents of other nationalities. Additional variations were
observed in parental physical activity, with the majority of other nationalities’ parents being
active, while Greek parents being inactive. We consider our comparative findings regarding
parental smoking activity, alcohol consumption and levels of physical activity between Greek
and immigrant guardian parents to be of major significance, because to the best of our
knowledge, there is no relative existing research data on guardian parents’, Greek and from

other nationalities.

The present doctoral thesis, also achieved the initial aim, to investigate the parental dietary
and lifestyle habits acting as risk factors of children’s increased KIDMED Score. Our study
highlighted that parents with high BMI, as well as long-term smoking negatively affect the
outcome of higher KIDMED score. Moreover, the habit of TV viewing while eating, according to
our study, constitutes a risk factor negatively affecting young children’s (native as well as
immigrant) KIDMED score, as it results in increased consumption of high-fat and high-sugar
foods and reduced intake of fruits and vegetables, in other words, in increased energy intake

and lower KIDMED score.

Parental dietary and lifestyle habits that synergistically act as risk factors of children’s
increased BMI, were also assessed, according to the objective of the present study. Strong

correlations were depicted between child’s BMI and several individual or family indicators, such
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as Guardian parent’s age and BMI are positively correlated with child’s BMI, as well as guardian
parent’s lifestyle(physical inactivity, smoking and alcohol consumption),parents’ low frequency
of following the Mediterranean nutritional scheme, dinner consumption latest the time,
consumption of meals at fast food restaurants, mother’s time spending in watching TV or using
the computer, parent’s attempting to provide food even when the child is not hungry, seem to
be clear indirect determinants of child’s BMI with negative impact on child’s weight and overall
health. On the contrary, parental dietary and lifestyle aspects as protective factors of
preschoolers’” BMI consumption of breakfast and brunch, high frequency of consuming
vegetables or fruits, parental control on child’s diet and physically active parents seemed to

diminish the risk for high BMI in children.

Although Greek and immigrant children’s BMI didn’t vary, taking into serious consideration the
fact that, be KIDMED score was “poor” in the majority of children in both groups (Greeks and
other nationalities), parents should be aware of their role in shaping the home environment
and, therefore, should be informed and targeted to focus on interventions, aiming at
stimulating healthy food choices and dietary habits in their children. In particular, as breakfast
skipping, was found, to be a common dietary habit between Greek and other ethnicities
preschoolers, that increases risk of high BMI, parents should reinforce the beneficial habit of a
rich breakfast both at home and during school time, eliminating commercially baked goods or

pastries for breakfast, which constitutes an unhealthy choice, as shown in our study.

Significant comparative new research data on the physical activity profile of Greek and
immigrant preschoolers’ and guardian parents’ role in enhancing and encouraging children’s
participation were derived from our doctoral study: children’s engagement in physical
exercising in music-dance games, active playing in kindergarten, along with participation in
additional scheduled afterschool activities were found in our study to be PA parameters that
decrease the risk of high BMI in young children. AImost similar BMI was found between Greek
preschoolers and their peers of other ethnicity, many PA items, however, varied significantly.
Preschoolers of other ethnicity, comparing to Greeks, tended to watch TV more hours daily and
during the weekends. Nevertheless, immigrant preschoolers played more both in actively and

sedentary position in the kindergarten during the scheduled and free activities and participated
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more in basketball playing in the kindergarten’s yard. The majority of Greek preschoolers, on
the other hand, tend to play more in the playgrounds and participate in several scheduled
afternoon sports activities (swimming, basket, gymnastic, dance). Greek preschoolers also
seemed to have more intense PA during summer, and play at the sand. Still they reported less

frequently that they went for calm or intense walk with their parents.

Despite the acknowledged fact that physical activity is a healthy behavior that all children
should incorporate in their everyday life by linking it with the idea of pleasure and well-being,
both in school and at home, according to our study results, guardian parents don’t seem to act
as facilitators of their children’s physical activity; the vast majority of guardian parents —with a
slightly lower proportion in immigrant parents-reported that spent almost no personal time to
facilitate child’s physical activity. Since in the short term, physical activity has a greater impact
in prevention than in the correction of childhood obesity, parents, despite the barriers of
insufficient time, income, should be motivated to promote an active lifestyle in favor of their

children.

Key messages and implications of the study

e The current study conveyed new knowledge on BMI prevalence in preschoolers and
their families, controlling for the role of ethnicity and other behavioral and lifestyle
factors of both groups (children and guardian parent), during the Greek financial crisis.

e Our study addressed, as well, the strong relationship between high levels of parental
physical activity and children’s active engagement in physical activities, with the
positive, beneficial effect of their lower BMI

e |t was evident that although BMI was almost identical between the ethnicity groups,
several variations in the lifestyle, dietary and physical activity patterns were observed
and could strongly affect their later life in adolescence and adulthood.

e Implementation of school-based and family-based, as well as community-based
nutritional, as well as physical activity enriching programs targeting on parents and

children better health outcomes are of extreme importance and priority.
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Education and familial socioeconomic status could be considered core indicators
associated with healthier quality diets and should be the main target in future
interventions towards a healthier lifestyle.

Therefore, future studies should focus on the exact nutritional habits of parents and
children in home and school, explicit physical activities, lifestyle beliefs and attitudes as
well as cultural and spiritual beliefs.

Socio-economic characteristics jointly with food intake and physical activity patterns
have to be considered within the spectrum of individual and family particularities and
special needs.

Policy makers, parents and teachers should all be aware that ‘cost’ and ‘time’ are key
barriers to parents’ and children’s participation in sport. More local sports opportunities
are needed where costs are reduced. Schools and local sports clubs could better work
together to provide more affordable local opportunities to increase children’s
participation in sport.

Raising awareness among parents, especially the lower educated, of the harmful effects
of placing television sets in children’s bedrooms and of the effects of their own lifestyle
behaviors, television viewing in particular, may be a fruitful approach to reduce the
educational gradient in television viewing time among preschool children. Further
research into additional mechanisms that underlie the association of family SEP with
children’s television time is warranted. Insight into these underlying mechanisms is
crucial for the development of effective interventions designed to reduce the

socioeconomic gradient in children’s television viewing and ultimately children’s health.

An important public health message should be the idea of PA and health living
“investment”. The observed burden, associations and identified risk factors could
support additional research hypothesis generation, as well as first-level intervention

programs in Greece and other countries of similar socio-demographic profile.

“Investing” in the maximizing children’s participation in PA activities is multiply
beneficial with consequent protective effects, not only for the prevention of obesity, but

also in other aspects of children’s health, such as bone and skeletal health,
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cardiometabolic health, motor skill development, cognitive development and
psychosocial health 3233, On this premise, the need for the integration of movement
programs that nurture children’s both actual and self-perceived skills within preschool

education is warranted regardless ethnicity 7.

e Furthermore, this study should become the cornerstone for policy makers in Greece, to
enhance sport activities and free access PA programs for preschoolers. Systematic
monitoring of these programs in time would be essential for the promotion of healthy
behaviors of immigrants, minority groups and the entire Greek population. Following
the NASPE guidelines 1, PA interventions in preschoolers should be coordinated and
implemented nationally. International evidence recommends family’s daily engagement
to PA should exceed the 120 minutes of PA and avoid staying inactive for more than 60

minutes at a time (except while sleeping) 6.

e Reducing financial barriers to activities, especially for children, could be a beneficial

consequence of improving sports participation for low socio-economic groups.

Suggestions for further research

Given the current difficult era of huge waves of refugee population entering Greece, social
inequalities and cultural differences is a public health research priority area. Moreover, taking
into serious account that the evidence base for effective obesity prevention programs in
preschool-aged children is still emerging, more information is required to better inform
prevention program development for preschool children for native and immigrant preschoolers
as well. A future extension of this research study, including gender issues concerning
preschoolers’ dietary and lifestyle habits, as well as educators’ point of view on dietary and PA

habits of Greek and other ethnicity preschoolers’ is seriously considered.
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APPENDIX 2

GUARDIAN PARENT INFORMATION AND CONSENT FORM

MANEMETHMIO KPHTHE TMHMA IATPIKHE

TOMEAZ KOINONIKHE IATPIKHE

Bepm: aXvpperoyr NnmuErywyElwy OF EPEUNVTITING MpwTdkoAdo Sibaxtopuerg Swrcpufis. Eviumo evunoypodng

Ayarnntol loveig,

Ovopalopm Mapia Xpuoivry tTor Kweorovrivou, elpm Nnmaoywyog (4° Nnmoywyeio Bpnooiwv) o
vmoprdua Sbaktopas Tou Tunpatog latpkng tow MNavemotnuiov Kpimng. Evo mAaicia EKOVNOTG NG
Sibaxtopurig pou Surrpific mpdkertal va peketiow mapdyovtes mou exnpedlouy Tov Topsa g uysiag
Twv mobww mpocyokuals nixiag, EAUVWY EOL OWOVOMRLEDY HETOVAOTWN OO JWHE pag, Omwg: oL
SuaTpodukes CUVTIBELEG KoL EMIAOYES YOVEWY KOL TOLSLWWY, © pOADS TG TNASOpAONG O Suauopduon Tww
cuvnBeELwY auTwy, r GUoLKT KOTACTEOT YovEwy KoL vrmiwy ko wm n tadnmsr k80T oTo KaRVLIGUA,
o moubud pooyohiery; nukiag (5-6 etwv) mov ooty o Dlofuepa TufuoTe SEVUNEVOLY wpaplou,
Gnhabn fwg T 4.00 P

Imv EAkaba, n épEuva oTo Qe g Mpoogolkis aywyrs KoL N spEuviTEr PERET ofETed pE Bfpana
Suatpodwic, dornong Ko avanTeEng -Sa AEpape- pung uyewols Suarpodienc KouAToUpas KoL AoKnong Eival
nepopuopevn. Aapfdawovrag, emiong, umody OTL TOCO oL YyOVELL, GO0 KoL oL exmaSeuTikol arotehouw
uoyupd mpdTUna avoypadgr, pipnong ko Suapdpdwong puag vyEwie f pn cupnepupopd (rele modeling)
ora momSid Mg nAULaEl auThig opdSoag, n MpaypoTonoinen TG cuykEKpuuEvng EpEuvag Bewpeitm
onpavner, kobog oo and Wy EPEUVITLEN MpooEyyon Tou Simuyou oyodsio - owoyEvela (yoveic,
mobed, Nnmaywyoi), Ba cupfalie. om culhoyr] ko ensfepyacia vEww TAnpodgopuuy, ooy eEoywyr] vuww
CUREpAoUATWY YIE T SaTpodakn CURREpLPOPG, TN $UCIKT| KOTAOTAON TWY VITTLWY KOL T YEVIESTEDT
KOTACTRON UyElaS, moubuw rpocyohiens nAukiog, eEAARWOY KoL ).

H cupmAfpwon ToU Epwinuaroloyou EWGL MOOQIOETIKS, W K TOUTOU OL OCUMMETENOVTEL £XOUV TO
Swaiwpa wa apvnBolv TN CURPETOYR TOWS OINV EpEuva 1} koL va ancsupfody and auth o onowsRote
oAb g,

(otooo, MpokEyEwoy va eENmEwyBel 0 oxomog g speuvag em va vhomowBel emruyg N sfmypwyn) Tww
EPEUNTITLEWY QITOTEASCTUATWY KOl CUUNESOOUATWY, opaEaisicte BEpUG VO CUUTANDUMTETE TO T HEKATW
Suo (2] epwrnuaTodoyia:

1} o sEpwmparchoyw Ivyvornrog Kovovahwong Tpodipwv ko Mowwws, To omoio neplapfdver
epwrroew; a) IZuvywirnrog Karavahwong Tpodgipwy kar MoTwy ToU KOTOVOAWVOWTIL GuvhBwe and Ta
maufid ote omin ko oo oyoheio ko B) Epumoe yua g SuatpodueEg ouwnBeleg pwy To oyoleio (Rpuwwo
VEULL OTO OTTL) KaL KOmd T SIGpEELT ToU oohkod wpapiou.

2) To Epurnparchéyw Afwhdynong mg Quowrg Kardoraomns Tuww i
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mpoowrmikwy Sedoudvwy oupueTeyovTwy, kAT oupdwvo ue Tic SieBveic mposmekec. Mo o Adyo autd dev
¥OEWATETOL Vo vy paiETE TPOCWITED SToRELR (ovopatemwvupo, diedBuvon kol tnAédwvo oyokelou) oto

EPWTNURATOADYLD.

IE MEPLTIWON ToU YPELALECTE Kamowx SEvKpivnon, mopakohw ) SLOTROETE Vil ETIKOWWVIOETE WE TIC

exnoubeuTIROUE TOU OYOAELDU.
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APPENDIX 3: ‘Rhea follow-up FFQ’

AL EPQTHMATOAOI'TO ITPOZ IN'ONEIZ

A.ENOTHTA
Al Tevika yopokTi)pLoTIKd FOVEDY

1. ®udo epotopevou (xmbepova)
_ltqtépul:l Irun'-:.pn:r,.;l:l i I:I mnnﬁgl:l aiio |:|
Hhario (En) Tov motepe: ... ... B0 TV PN TEPLC onene,
Kipa MPOEREBTIC oo
T omos SUPoVIC e
Kpovia mepapovi]s oty EVuada ...
Bapoc epomapevon kg ... ...
Yyoo pRTONEVOD (cm) ...
a. Amd tote wov fjplate oty EMadc mjpate Papos; N I:I On I:l
B Avvol, ROC0 Bapos (g M D TE. oo oot m s e e e
¥- I oo hoyo, moTebeTe, mmg mjpate fapos;

2

Ao ke

e

9. Iloto sivon To popeoTicd cog smiredo; (Kwdoote 1 apBps and 1o 1-11):

[Marepas MnrtEpa

1. Aev mijyo oypolsic

2. Anpotcd uym.zm (@pic va To chokinpdco, ahid propd va Safdco kot va Tpayn
3. Teleimoa To énponko oyokeio

4. Olowhnpooo Ty taln tov Nopvacioo

3. Teleimoa youvaocio

6. Olowhpooa Ty atn Tov Avseioo

7. Teleimoa likewo

Z. Poimon Fpovie G avaiTEpn 5103'..1']

9. @oimoon Fpovict OF TOVETICTLaKT] Tyoll

10. Teheimoo To mnzmﬁrqum (AEL' TED)
11. Aev Egpm Aev amovro

10. Emdayyehpo motépa:
Enayyehpe pntépac:
11. o Kamvifers; Noat |:| O |:|
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p. Eov vai, moco ToTydpo wamvileTs;
Aayotepo amd 10 towydpa Ty nuépa
Moo noxETe v NpEPT
‘Ewg Eva mosEto ™y Nuépa
[Mgve and Eva ROKETO TNV NUEPDT
7- T OGO POl SBIVAETE, .o oo e e e

12, o. Karavahdvere ahxookobyo motd; Not |:| O |:|
. Eov vat, méoa motd mivets v efdopdda;
Evo
Andoy
[lév amd duo

13, o. ABkeioTe; Nm |:| On |:|

p. Moo cupva ableiote;

KoBokoo E|
1-2 gopéc Ty efhopada
1-3 popes v sfdopaia

14. [Tooa robua £xeTe (gouainpove Tov apifud kan 1o gudo)

IMooa Ayopa Moo Kopitow
15. Amo to mabd oo oto Nnmoyoyeio portoby |:|'m|31|:'t gokon A |:| D.uc{ug
16. To maidd mov gowtd oto Nymayoyeio sivar to: 1% 2% 37 4% 3% nmbi omnv owoyévead

(kvrdeve 1 udve andvinony).

B. ENOTHTA
Epomijoerc diatpopirey govi@eiay povimy

1. Tvaopifete ™5 apyés e Mesoyswmals Satpopis;

Nas I:I On Aev ginm oiyovpoc I:l

b+
H

IIéco apeciumpuivol METEBETE 6T1 £ioTE oo npdTume ™s Mesoyzmonc Swtpepns
EaBokou

Adyo

Apreta
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Ioki
ROpa ROAD

[low omd Ta TopoxdTed YEDUOTE KOTOVOLGOVETE egeic, o1 yoveir (gvuminpeve ue \ ot
Linddypaune 1 £ec nen 6§ emlopec):

L]
b

Tpdwo Aev Tphm

1. mpoivo ] 1]
1. Bexoravo ] [ ]
3. peonuepravd

4. guoyeupaTivd [ [ ]
5. Ppadvd 1 1]
6. word m) Sudpketn TS viyToS 1 1
4. To ppade cvwBoc sreils 1L @pa TpoTE,

Aev tpdo To Ppadu

Aev Eym waBopiopévn dpa
v Tg 20:00

Znig 20:00

Trig 21:00

(OO

Mo wpyd

L]

. [ £00: Tpecomkd, To poynTe anotshel wuping andhoaven f aviykn; (askdots 1 andvmyon)
. Kupiog amdhavon

. Kuplog avaysm

. Eat ta fvo

4. Timoto and To fro

bid Pt

6. Ymapyovv wanowes pogés mov Ba yaparxtnpilate oo epeaves kot Be BElat: ommedjmoTe vo Tpave
T o bk o
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7. Tmdpyowy wamees TpopES mow, Katd T ywoun cac, eivar avdepreves vt dev So O8late va Tpave
T moadud cog;

§o

[laoo ouyvi TpaTs eRTog omTiol; (Kukhoote 1 ardavron)

Kafidhov

Adyec gopEs To gpovo
Adyeg gopég To pjva
Adyec gopes Ty efdopdda
Eabe pépa

LA b

=

Ay tpire £fm wdmoies popéc Ty efiopnade, moces stven auTES SUVIBDS, .

r %4 r L] [ ] " r r r
10, Orav Syafvets &5 mov TpoTe; (gopmingpove ue v 1 emaign g kals azdy
Eafdhov Afyo Zupva

Ze tofgpvec / ymotapEs / eomaTopia
Te toyvpoysie (fast food)

Te oovpharlibuo

Xk pefebormlein [ oolepi

Ze mroapiec

b L b

=

11, Tlmipvete omo omint Etowo aynto an E5m (delivery);

Nat |:| On |:|

Av v, mooe; nuepes T ffopabo maipvere oTo GIITL ETOWD QaynTo an’ 5o

12. Orav moipvers paynmd an’ ESo cuviiBome TL TPOTINATE;

1. Tovfiasun

2. Ilitgec

3. Eldapenen wovlive — goymta soTiaTopion

4. Kﬂu\,m alme ydpac (T Kwa_,im Magl.m'.'m: wl Jt]l
Zyprhnpoote Tic mllﬂ‘fsf oas ..

5. Xapmovpyrep [ ﬂ.upn OVTOULTC

6. Muosopovads:
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Epé
Eoha um

1.
B

13. EgtovoliveTE GTO GTITL TPOLOYELPELEVT 1] TPOTITYCVICREVE TRODILE;

N[ | Op [ ]

Av van, moces uEpes Ty fdopdda xaTovaldveTE IpopayEpEpEVE ) TROTIYOVICUEYT TPODILLD;

14. [léoo owpvd KaTevalEvETE PLOYELPENEVD, CITIKG QUyITO;
Kaféhoo []
1-2 gopés v efdopada |:|
3-5 gopé; Ty efdopada [ |
Kabs pépa |:|

15. oo coyvd vrdpyowy EpobTa Kut Aayeveod oto parély
Miyorepo amd 1 popd Tyv efdopdia I:I
Tovkdnorov 1 gopa Ty efdopada I:l

3-5 gopés T epSopada [ ]
Kabz pépa I:l

16. ) Dvopilete mooes pepides ppotToy fut Anyovisdy TPETEL v KaTaveldver Evag evijiikas
Nuepnoims
M |:| éxllzl
B} Awv vay, mooes;
1 pepiba Ty efpbopada I:I
1 pepiba oy quépa ||
3 pepibec v nuépa |:|
5 pepifizc v nuépa |:|

I'. ENOTHTA
Epomijoeic aiatpopikey goviBsimy maldioy

1. Bapog modion (kg).....
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2. Ywog nanbiod (cm)

3. Ilow and to RepakdTo YEOLQTE TPOVE 16 TaISIE ool (guuml

apBud ax 1 gwc xm 5 emiepec, 1y Tpaer 125 Asv Tpaer: 1,5):

O e T —

1. mpowvo

2. Bexomiavo

3. peoTusplavo
4. gmoysppativi
5. ppudwo

6. xupioc eviidiera yEoLaTE TOROD GVIK Fopls Kupio: yepato.
1. Agv Cgpwm / Bev amovid

4. To fpado cuvwBoc 1o Taidid T Gpo TpavE;

. Agv 1prve To Ppddu

. Agv gyovv voflopiopivn opa

1

2

3. Iptv mug 20:00
4. Tmg 20:00

5. Zmg 21:00

6. T 22:00

!

. Tho epya

F

il

G OTe REPALANAGYPaUNG Tov

. ZoviPoc mob Tpoe penvé To tmdi? (Bake V omv andvimon) Mive wia amdvinen ot xafc

1. Z1o omint

2 Lo oyoleio

3. e alho omin owyysvisod
1] W1 APOGHTon

4. Asv Cgpm/Aev
ARAVTD

1. Rafnuepveg

2. Toppatosipuaso

6. Amo Aevtepa £nc Hapaskan] Toco ouyvd TPEEL TPOIVE TPV PUYEL YIL TO TFOAEID;

1-2npépeg [ | 3-4nuepes [ JxoamgSmptpes [ fropaheineizonpons [ ]
7. Lt mepinToon ToU TRpUAEITEl TO TPOWD, Y Towe [ mowobs AGyons, KOTd 1) yvopn cos cuppfaiver

auTo;
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5. ZwvnBos T tpdet ore omin 1 mpoive; Maspoty va dofoty meslamilic axaineac (KikioaEs ms)

1. Taha

2. Ampnrpiasd

3. Papi

4. $povTa

3. Topdmira

6. Tomomompéve owevdopota [y Kporasdy, LTITKoT)

7. Tmobptt

B D et e e e e e et e e

9 Zro yalo tov falsc
aompn Ldayapn |:| nordpy / wooravn Cdyepn |:| HELL D&mtn /hemo |:| TinoTo |:|

10, ZvwiBas 11 TphEl 6Te oyosse na devaniave; Maopeoy va dofotv goliamies aravnjeas

* Kanow yolokToKoNKe Tpowdy, (omo yale, yoodpty, wpepa apefieciten, Toplsdo.):

Kabe pepa |:| 2.3 popEc v =phopdda |:|1 gopd Ty Efiopada |:||1Elt_‘n]-.nu
* AnpnTplokd pe cokeldta | KoKdo:
* Kabe pipa I:I 2-3 popéc v efdondda |:|1 gopa TV Eféopadia Dﬂﬂé}.cm
' ANpNTPOKGE 0AKS hEGERS:

Eafbe pepa |:| 2-3 popéc ™y epdondda |:| 1 gopa v epdopaia Dﬁé}.nu
*  Acnpo (owdlens) apreronjpata (TooT, Yo pi, Kproeivi):
*  Kabe pepa |:| 2.3 popEc v =phopdda |:| 1 gopa v efbopada Dﬂé}.m:
* ApromoujpoTe 04K alévens (TooT, Yo pl, Kprroivia):

Kabe pépa [ | 2-3 popéc v efopdda [ |1 oopd mv eplopdda [ J8dkou
* EKanow ppotto:

Eafbe pepa I:I 2-3 popéc ™y epdondda |:| 1 gopa v epdopaia Dﬁé}.nu
' Ppokog yupds ppotTOU:
*  Kabe pepa |:| 2.3 popEc v =phopdda |:| 1 gopa v efbopada Dﬂé}.m:
* Xupig @poiTor TUTOTOUILEVDS OT0 GOVTELAPKET:

Kabe pepa |:| 2.3 popéc v efhopdada |:| 1 popa v efbopada Dﬁé}.nu

*  Koravakoon Snpav Kaproy:

[] [] []

7

N N D O A O
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Eabe pépa 2-3 popéc v sPhopddo 1 gopa v efdopaia woBolow

Tpoguua wympéve amé o suadple (). gobpvous, omos  Tepdmtss,  Jeumovémitec,
AOUKOVINOTITES, CROVEROTITES, COvToOMTS pe Topl wm Sopmdy, mitoes, w.a):

EabBe pépa |:| 2-3 popéc v =fiondda |:| 1 gopa v efdopaia Dﬂé}.m: I:l
Imnwd plowd (Ke1k, KpETES, PMOKOTE, CRUTIKES WWTEPES &1 L1 TpLaKaY):

EabBe pépa |:| 2-3 popéc v =fiondda |:| 1 gopa v efdopaia DE!::’J}.m: |:|
Eoarovoldvery yiekd Tov guropiov (cowoldrzc, ywoppétes, kinder, umioxdto, soviobpio,
KpOwQoay, vTovaTs, lovkovpades, wopaphes, yheupttiotpue,  wEns  vTOVOTS, TOYOTE Ko):

Kabe pépa || 2-3 popéc mv eflondda [ ]1 opd ov efdopada [ }Bekov [ ]
Imnwzs mires:

EabBe pépa |:| 2-3 popéc v =fiondda |:| 1 gopa v efdopaia DE!::’JL:'U |:|

Ivok tov epropion (moTardsd s

EabBe pépa |:| 2-3 popéc v =fiondda |:| 1 gopa v efdopaia DE!::’J}.m: |:|

Tro dexamiovd Tovs meptiapfaveral avyd (fpaoto 1 opeiéra):

Kabe pepa |:| 2-3 popé; T efdondda I:l 1 popd Ty fdopada DBEJL:'U I:l

11. £ 'If|'E|-|I|-; moU Tpoet permuepiavd 1o mad; Hpénesr va soflel pove pia amaviney ge xabe ypauun
(Bake ¥ oy anavinon)
1. Ero oxin | 2. Zrov oyokeio 3 Tz dahko omint guyyevioD 4. Aev Eépmi/Aev
1] 1] TpocHmoT OV

1. Rafimpepivig

2. Epppatosbpuaso

12, To peonueprayd Tev mulduay ote oyessio nepthapfover oovBoc:

Kabe pépa |:| 1 gopa v efdopaia |:| 2-3 gopéc v efGopdada
Avyotepo and 1 gopd Ty £fhopada DK{:EII:':}.DIJ

Kabe pépa I:l 1 gopa v efdopaia I:l 2-3 gopéc v efGopdada

Avyotepo and 1 gopd Ty £fhopada I:lK{:Elé}.m:

Kabe pépa I:l 1 gopa v efdopaia I:ll-i- oopEc v efGopdda
Agyotepe and 1 gopd mpv efopdada Ekuﬂélm:

Kotavaioen rapovucay ($pecin, oud, of SoiiTa 1 paysipsutd);

Fap:

Oolocova (Kohopdpl, yramosl, covmes, fupise):

0o Of 4
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= Karovalooen wéxkivor kpéaTtos (pocyapl):
Eafe pépa |:| 1 popa v =fopdda ﬁ?—i popec TV efdonada

Aryorspo and 1 popa Ty efdopada |:| Eafdlov

. EKorovaioo) dsapor Kpiotos (KoTomovio, Yoiomotiu):

Eafs ugpu I:I 1 popa v efbopaia |:| 2-3 gopéc v efbopada
Aayorepo and 1 popa Ty epiopada DK{:EII:S}.DI.:

= Exowpo goymto axd eonaropro fast food (. hamburger):
Eabs népu |:| 1 gopa v efbopaia |:| 2-3 gopéc v eflopada

Ul oo 00 oo

Aayotepo and 1 popd myv epiopada DKEB:E}.GH

= Karovaiooen Jopopucey 1) puluog:

Kafs pspa |:| 1 popd v efoudada |:|2-3 popsc Ty efdonada
Aryotspo and 1 gopa v sfdopada DK&E&?._DU

= Kartovakoen kdmown ¢podton 1] Jupned potTow JETE To NECT|IEPLEVE TOUS:
Eafs ugpu |:| 1 popa v spbopada I:l 2-3 gopéc v efbopada |:|
Aayorepo and 1 popa Ty epiopada DK{:EII:S}.DI.: |:|
= Oorprua (7.3, pokis, pacoiu, pefivihoa

Kafs pspa 1 popd v efoudada 2-3 popic Ty sfbonada I:l
Aayotspo and 1 gopa v sfbopada D(uﬂénlﬂu |:|
= Katovalooen sLmolodon oTo QuynTd Kol T1S CUAITES TOUS:

Kabe pépe [ | 1 gopamvefiondda [ ]2-3 popéc mv efdondda [ ]
Aayotspo and 1 gopa v sfbopada DKQHE:?-.DU |:|

13. llowo cuyva Ba q]-IIE'l to madi ESm o oasT-gouvt, covflatiibuoe 1 mrcapie;
U]'psm:: v doflet pove jﬂﬂ andviyon)

44 rrﬁpm{mrap&’ QopEs Tv efGopada

2-3 q:u:upa_ v effondda

1 popid TV epiopada

1-3 gopéc Tov prjva

Arydrepe and 1 popd tov piva

Mot

Agev Eepmd Aev amavrd

el o

14. ot Mooy 1 TedevTeic gopd nov Spuye To mowdl ¢E Tayeoaysio (parT-gouvt, sovfharliduo,
mroapia); Hpira va sdefa udve uia ardviner

1. Twyvishevtoic fiondda

2. Towv wekevtoio pijpva

3. Touc tedhevtaiowg 2-3 wipves

4. Toté
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5. Aev Egpw / Aev amovTd

15. Q¢ yovei; oe mow Pabpo eAEyyete ™) Swatpopn Tov Tobiuby oo

1. xoBodon
2. oy vou Thoo
3 péEtpun
4. opwetd ]
5. molv —
16. [1600 ouyva KaTavaidveTe pobTa Kan Aayevind pall ue to modi cos;
Kafdhovo
Tovkayorov 1 popd v nuEpa
- r . L
2-3 popéc Ty NuEpa |:|

leprosotepes amd 3 popés v nuEpa I:l

17. Eav o motdi oog apveiTal v £aTolocel QpoiTa 1) Aoy ovisd:

Aev mELo To mowdi va To woTevakdos |:|

Empevn oo va o saravil mos |:|
Tow npocpipom wat dailo |:|

[apakahd Semcpivelste:

18, [lzpimov moocec nuepss v effouade wotoval @VETE OTO OMITL TIC TOPEKATE opddec Tpooilomy;
Badre B

Hotg | Zmevie | Aiyec popéc | dpxetés Tyedav
(1 popd) | (2-3 popéc) | popéc KaBHUESTVE
{4-5 popéc) | (6-7 papég)

Elowblabo
Aayevecd
Zupapuod pul
Spodta

Tuopi

Oorpia

Fooui

Edwoavo xpEac
Tovdepn
[ardTeg
TohoxTokouid

10
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Fipu

Towa

Avyd
Asprodya moTd
(CocaCola,
mopToKmiaia)

19, Te yevinEc ypoaupes, mdoo svUepolivol aoBdveSTE To T S1jLavar) Tov Tpogipmay, Snhady no o
TUvelo TV TAPOCOPLDY TOU aVayPAGOVTIL OTIS CUCKEMLCIES TV TROQILIY;

Euofokov evmpepopévor
Oyt s TOGO EVI|UEP@UEVDL
Metpio wovemompévor
ApxeTa evnpEpOPEVOL

ITodd evnuepouivot

bkl ol

20, EvviiPog ecelc, 1 To dtopoe amd To voworupid mov yovilsy, eliyyete ta apoidvia Swatpogns g
mpos (ropeite VI KUKLOEETE TEpIOCOTEpE: and | aravrjoeis):

T nuepoprpie ASng

Tn yopa TpoELEDTNS

T nuepoynvie Tapoyoys

Ta Mmopd mow TepEyomy

Ta ovoratmd

T quvm)pnTied Tow REPIEFOLY

Te Swtpoewd ototel [ Bpermies wlisg
Ta npocfeTa mow TEPLEFOUY

T Bepuibe;

B e N R

21. Otav ayopalete TpoQIL, TL PETPAEL REPISCOTERS OTLS EXLLOVES OV $IAVETE;

12, Eyer to mand aldepyin o2 wanoio tpéewe; (Hpsxa va dofel nove uia andviyar)

N |:|

11
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13, AwsBaveote om To fapoc mov Eyete sodc onpepa sivat (Hpsna va doPa udve pia andvryon):
1. mepirooTepo amd To KEvoviKd
2. mepimow To saVOVED
3. JAyOTEPD OO0 TO KOVOVHD

4. Eczi; ggete mpoonabioet mote va yacETe fdpoc pEon wimow: dlaira;

Nt |:| O |:|

Av vay, na nowe Aoye; (Hpsra va dofa udve pia andvinon):

1. T'a peioom tov fapovg (eicacTay unipPapoc - 1)
2. T anZnom Tow f.iﬂpc:ru?' l:',E.umn::ulf'u::l|::||'|_gI
3. T vatpusoodc Aoyouc, Omod:

15, AwcBidveoTe 0T To fidpoc mov T ToIH FAC WOV QOITA GTO vmoyoyEeio Eyg onuspa eivar ([Mpéra
v dofa ndve [ia ardvTHen):

1. mepiocoTepo ame TO Kavovid

2. mepimoD TO KOVOVIED

3. MYOTEPOD QT TO KOVOVIH

26, Ilic sxmpdres TV ROCOTITO QOYNTOD mov TpoEl To mmel cao, (Hpéma va dofa udve uia
andvnyei):

1. Tpeet moks Aiyo

2. Tpder Jiyo

3. Tpier puoioioyucis TOCOTITES

4. Tpdet IEPICTOTERD UG TO QUCIOLOTIG

3. Tpder vrzpPolaxd

17, To adi gac Eyet vmofinBei oe wamow Siaita Tov TEdEwTOD Ypovo;

[ ] on []

Ay val, o nowo Aoyo; (Hpexa va éaﬂ_’gém uia axdvryer):

1. T ueioom tov Papovg (Yrepp
2. T wdEnan Tov fjﬂpnuﬁ (EXimo
3. D watpuscondc Advouc, Omme;

153



28. TvwBog Pyalete to himog (Sépua) ame To kpéoc mov Tpoel To mubdi; ([Tpema va dofa pdive
WEZETEVTH G )

1. N

2. On

3. Aev CgpofAsv anavrd

29, Tvwnfoog pe m had poyapeiete; (lpena va dofa udve pia axdvrnan)
1. Ehmdhado
2. Emopehmo
3. Bovmopo

4 Mopyapivy
D et e e e e e A e £ et e et

30. Katd ™) Swdpxew tov Telsvtaion ypovov Eyer mdpet To md cvpmlnpopore Swotpogrs yux
Brropives xm yyvostoryeia; (Mpéxa va dofa pive uia andvryoy)
1.On

2. Nm
3. Aev Egpa Aev anavd

31. Tléoo ouyva lener miedpacy, DVD 1 tablet To moidi otov Tpdet wamowo yevue (Tpowvo,
peonpEpovd, Seimvo, ovax) oto omit; Hpera va defa pdvo wio axdvinay

1. Eyedov moté

2. MepwE: popeg

3. Eupva

4. Tyebov mavro

32. [l=ite pog edv Tous tebevtoions 12 unves Exete alhalea nig ayopooTisEs cus cuvijBetsc ot dudpopo
TROQULE (AGYer SIKOVOIINIC KPTFlC, Sabemus TyTac APOTovTaY, TIHEY, T4 A6700s SaTpoPls I

Dperac).
&nel v dofe pove wig amgy
1. Nm
2. 0p

33, Av v, avapEpete Towg 2 kepotepors iyous mov quppoiver autd.

1. O mpés Teov mpoidvray (y 1 abinon omis TS Tay ayalay 1 1 peiooy wobob).

2. AnofemiuomTo RpoTovTow

3. AoBempdm e ypdvor (MEpICCOTERD TPO-AYEIpELLEVD, KATEWUYLEY D, KovoepPomompéva)
O O e e eee

M. Aldole :)]ﬂ Opd TPOQLPMY 10 TIV IKOVEVELR GOg TOV TEAEUTRIO Jpdve,
(Ipsne va dofs povo uia anovinon os kabe capd)

13
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KATANAA RATANAA | SXXArH

TNoiokrowopucd

llpomoposkevaopeve goyrTa
(mitoo. Latdvia, mitec)

Eateyvypeva
P potTo/hayavikd

35, Tvvowilovros, exTindvtas Tig Soatpogixes ouviBeies Tov toboy cag (KIDMED) fa Aéyate o1

TI'e amdi oag: NAT OxXT

1 Eartovaldval Eva ppotto 1 youd ppobtov wals pépa;

2 Eatovaidva wdrow Seitepo gpotto wals wépa;

3 Eartoveldvar Aoyovied (ppéowe, opd, cE cahdte 1 paysipentd) pio
TOpE TIPY TUEpa.

4 Koarovoldver loyovicd (ppEoxo, opd, O colAdta 1) NOyEipeEwTd)
REMIGGOTEPD MO L0 QOpd TNV NUEDQ;

3 Eatoveldval toxmwd wapt, tovdayotov 2-3 popés myv efopada.

6 Eatoveldver apoyeapo oayntd momov fast food mepiocotepo amo 1
popd Ty sfbondda;

7 Tov apésouy Ta OoMpIo Kol TR TPMEL NEpLocoTEpEs and 1 qopd Ty
efdopdda;

3 Eatovardver wopl Cvuepwa 1 podt oysdov sale pEpo (5 1)
REPIGTOTPES PopEs TV EfGopaba);

o T mpowd xotovakdver cuwBoc Snuytpasd (timow com flakes) 1

IOTOTKEDRTUATE (Wil DPUYEVIES KAR )

10 | Earoveldver Cnpods wopmodc tokmkd, tovhayorov 2-3  gopéc
efdopaiioin;

11 | Katovoidvel ehawbhabo oo owiT, £i18 08 coldta, EiTE 0TO QUynTO;

12 | ZvwijBos mopaleine 1o Tpowve;

13 | To mpowd tov meprhapfavel wEmowo yolaxTokonsod mpoidv, oW
ik, yieonpti KA.

14 | Eatovoidvel Tpogiua wijpsve omd T SMAOpie 1) YAUKIGHGTE Yid
ApEIV;

153 | Keroveddvel 2 viootpria s/ 1 40 vp. mopl npenociog;

16 | Eatovaidvar phoxd so loyopotd wabs pépe;

14
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APPENDIX 4:Physical Activity Questionnaire in preschoolers

IMANEINMTETHMIO KPHTHT TMHMA TATPIEKHE

TOMEAT KOINGNIEHE IATPIKHE
EAINTIEH IMPOAHITTIEHE IATPTEHE EAT ATATPO$HE

EPOTHMATOAOITO I'TA THN ASTOAOI'HEH TOY ETIIMTEAOY
PYEITKHE ATKHYHY. TGN TEAEYTATGN TPIGN MHNON TN
ITATATON IMTPOEXOATKHYE HATKTAT

ANOPOQITOMETPIEA EAT AHMOTPAPIEA
ZTOIXFTA

EEKTTATAEYTIKO EIITITEAOQ TOY TONEA

ITowe givon 1) mo vy fofuida sxraidevo)c mow EYETE OULTAY| POTEL ;

1. Asv mijya oyoisio

2. Anpotucd oyoleio yopic va To olosinpdon, aild propod va Swufdaco o va ypdyro
3. Teheimoo To SnpoTikd oyolsio

4. Qloxhipooa TV tain tov Nopvacion

5. Teheimoo yrpvoco

6. Oloxinpoca TV Tiin Tov Avkeiow

7. Teheimoo Aikelo

8. doimon FPOVIL G avdDTEPT] TYOAT)

9. Teleimoo Avotepa Zyohn { KATEE! EEAETE)
10. Poimnou KPOVID GE TOVETITTIIGKT] TYoAN
11. Tehzinow o wovemoriuie (AEL TEI)

12, Addec omovdas (Metommoyiaxs / SwbakTopd)

13. Aev Egpm/ Asv awovTd

Topa 6o ffzho vo 0o KOVE KOTOES EPOTHTES TOU CQOOpoUnY TN QUK SpOcTI|pLoTTa
Tov mowded goc. Ba 1feia va pov amovrijceTe o auTés me fdon To ypovikdé SdoTnuo Tov
TEAEUTUION TPLHIVOL.
ETOIXFIA PYFIKHY AT KHEHY

1. Ilooa iemrta eival oovij@me o UUvoS TOU TOL6L00 WOTA TY SUEPKELD TS UEpTES &

1.1. Zto oyoleio: AemTa 1.2, Eto omin: AT

1. Ildco ypévo mepvdsl To modl ¢os Topokelovdovras Tniesopaon W fiémovros fivreo: (Xopic va
AdffeTe vmow Gac To ypdve mev To aidl eac aaiia fivrsomaryvidia)

2.1, T xabnuepives: pec: Memwro:

2.2, To Zoepfoaroxipraxo: Qpec: Aemra:
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3. Exrtic oyoieiov mico ypovo mepvdasl To mmdl oog mailovras movyvidwur o= wabhor) B2om (myp:
malih, fifiio. wousches/ oTpaonerTdsie, spyacie; ommnot, vmohloyiom) Prreomarpvitia): (Xepic va
Adfiete vmoyny cag Te ypéve Tov To aadl oag fisma tyledpacy}

3.1. T scmfnueprves: Qpec: Memra:

3.2. To cufporosipioro: Cpec: AemwTd:

4. EKaora m sdpxea e temins efidopdados Ba flzia va pov meite pe faon avrd mov cog
gymL mEl To mowdi Gag 1 1) doowdia Tov mowdloy coc Bdv To mOGL CUS CUNNETEREL GE
OPTOVENEVES SPOCTIPLOTITES KOTA TI) SUEPKELD TOL GHOAEIOD;

1. N
1.1, Avvor, mopasodhd SEKPIVELTTED ..
2. O (Zvvéyeia oTiv epayTjon 5)

3. Aev Zepom [ Aesv amavidy  (Zuvépswa oy paTijon 5)

R

Tlzifer To moudd ous urdeker STV ool Tow Grokeiow;

1. Naa

2.0 (Evveyewa oy epoTipen &)
3. Aev Zgpom [ Aev amovtd  (Zvvéyewa oripv epoTijern §)

531. Eav Nom, mdces @opés Tig wabnuepivas
5.2, T mooa Aemtd

6. Tnife1 To wonbd cog Todoopaips GTIY oBAT] TOD TFoieion;
1. N
2.0 (Evvégzra oy eporTijon 7)
3. Asv Zepo [ Asv amovid (Zuveysia oy gpayTen 7)

6.1 Edav Nm, Ildcec Popec tic wadnuepives
6.2 Tha moco hentd

7. Kavet to moudd ooc youvasTivg 1) Hon@mkokIVI TIKE TaryVidla oTo THoleio]
1. Mo
2.0 (Zuvéypewa oTv epoTion 5)
3. Asv Zepo [ Asv amovid  (Zuveyewa Ty epoTIon 8)

7.1 Egv Mo, mooec popéc T kafuepives
7.2 Kot yio mooo hemta

8. Eora mv Suwipxewn mopouovi); Tov modold ong oTo oyolsio, moTeleTe OT1 To bl coc mepvast
TEPVOLGTE KOOV Ypove RailovTos GTy culi] 1] RECH GTO CROASID KOl JIE EVTaoTT):

8.1. Hpepo sxupinc and woboni Beon
1. N
2.0 (Evveyswn oty epaTion 8.2)

3. Aev Zepom [ Aev amovtd  (Zuvéyewa oty epoTen 8.2)

Eav Nom, mooeg popag Tig xafnueprvag

811
8.12 Ko yia moco lentd
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8.2, Ewotpevo apketd cuyvd alld Kamoles @opec kifeto v oTékeTo
1. Non
2.0n (Evveéyera oy gpartion 5.3)
3. Aev Zepom [ Asv amovi  (Zuvéyewa oy epaTion 5.3)
8.2.1 Eov Nm, mocec popec Tig kadnuepives
£22 Em yomooon hemta

. Nm
2.0 (Zvvéysra oty gpartyon 9)

3. Aev Zepom [ Asv amovrd  (SuvEpswa oy epoTen 9)
83.1 Eov Nm, mocec popeg Tig kabnuepives
832 Ko yo moco hemtd

9. IMaifer To modi oog o Opyove Tobud|s pepis oV ool Katd T Sulpel Tov oyoleion;
1. N
2.0 (Zvvéysra oty eparion 10)
3. Aev Zepo [ Aev amovtd  (Zvveyswa oty epoTioey 10)

9.1 Edv Nm, moces popec T Kaonuepives
9.2 Kot iz mooa hemta

10. Eaver to modil oo kamoid diin Spastpomia KuTe T SUpKeld ToU oYoAsion;
1. Na.
H Spoompiomyra avni eivar
2.0n (Evveyera oy epaxion 11)
3. Asv Eepo [ Aev amovrtd (Zvveyswa oty epoToey 11)

Tapukaid SevkpveioTs
10.1 Eav Nou, moces gopées Tig xabnuepives
10.2 Ko o mooo Aemta

11. Tepa Ba fBehe va pov weite o to ypovikd swdctyue EKTOL EXOAFIOY kaver To modi oog
Kamow  opyavepsvi) dpactypomyre: (T mopokceiovdsi pofhipore yopot 1 wortpfnonc)
(AtzvrpvioTe IS SpaoTNpoTITES).

1. Nm
1.1. Tlopoxaio S1evkprvelsTe:

2.0n (Evvgyera oy gpoTior 121)
3. Aev Zepom [ Asv amovid  (ZuvEpswa oy epaTioen 12)

12, Tlaifer to moudl oo KaTow NongIke Goyavo;

1. Nan
L1 AWTO BIVII oo e e e e e e e e
2.0 (Zvvéysra oty epoTijon 13)

3. Aev Zepom S Asv amovid (ZuvEyswa oy epaTijoen 13)

12.1 Ecv N, noces gopées Tig xabnueptves
122 Em o méon Aswti
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123 Eav Nom, nécec popec 10 Zafforordplaro e
12.4 Ko yio moco henta

13. Taifer To mowdi oo NTSTKET ;

1. Mo

2.0 (ZvvEyswa oty eporTon 14)

3. Aev Egpoy [ Aev anovtd (Suvéyewa oty epoTien 14)

13.1 Edv Nou, moces @opec TLS REMLLEPIVES e eeee e e e cm e n e e
13.2 Ko yim moo0 ABTTE oo ecee e e

13.3 Edv Nou, moces popéc To ZaffaroriBplakio o eee e
134 KEm yo mooo demme

14. IMaifsr o modi cos Foddomalps;

1. Nm
2. (EvvEysra otiv gpoTion 15)
3. Aesv Zgpom [ Asv amovrd  (Zuvéyswa oy epoTion 15)
14.1 Eav Now, moces @opés Tic saBnIepives
142 Kot yia RocE AERTE . ooeeeeee e eeeecaees
143 Eav No, moces popés 1o ZafBotordproko e
14.4 Koty mooo AemTd .
15. Edver to modl coc paefiuara Mraléton Xopoi;
1. Nm
2.0 (Evvéyswa oty epoTon 16)
3. Aev Zépwm [ Aev ammvtdy  (ZuvEyswa oty gpaTijoen 16)
151 Eav N, moces @opés TiC st BUePIvEs oo ceecaeenes
152 Kot ¥ TG AERTE oo eeeeeeenees
153 Eav No, moces popés 1o Zaffotorbploso e,
154 Eon o mooo MemTR ..
16. Kidvel o momdi couc kelbufnon:
1. Nm
2.0 (ZvvEyswa oty gpoTon 17)
3. Asv Zgpo [ Asv amovrd (ZuvEyswa oy epoxTigon 17)
16.1 Eav N, mocec @opas Tis soaBnUeptvES e ae
16.2 Kot yia mocE AERTE oo eeeeeee
16.3 Eav No, moces gopés 1o ZafBotoribprorio
16.4 Eo yio mooo MemTa .

17. Kdver to modi Goc Youvaeniks];

1. Nm

2.0 (Zvveysra oy epaTion 18)

3. Aev Zepom [ Aev ammvrd (ZuvvEyswa oy epaTijoern 18)

17.1 Eav No, mosec Qopés TS KaBUEpIVES e
17.2 Eot e MO0 ABTTE oooeeeceeceeeceeee

17.3 Eav Now, moces popés o Eoffotosipioeko
174 Kot yia mooe ABRTE oo oo cecee e e eeee

18. Kavet o modi oo Holeunes Téyveg (wuparte, tlovvto wTA);
4
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1. No

2.0 (Zvweyeia oy gpoTon 19)
3 Aev Zepo [ Asv amovid  (ZuvEyswa oTipv epoTen 19)

18.1 Eav Now mooes gopés Tic kubnueprves
182 Kou yio moom MDA oo

18.3 Eav Nou. mooes popés 1o Zafparoxipioxo
124 Ko ye mooco hemoda

19. Kaver to modi oo Jrrasia;
1. N
2.0 (Zvwéysia oy gpaTion 20)
3. Aev Eepoo [ Asv amovrd (Zuvweyswa oy epoTion 20)

19.1 Edv No, mocec gopéc Tic kabnpepives
102 Ko yie mooo ABRTE .
193 Edv N, néces popés 1o Dofforoxipioxo
194 Ko yia moce heatd

0. Edver to nondd oog poetiuera Tevvg,

1. Nen
2.0 (Zvweyzia oty poaTyon 21)

3 Aev Zepo [ Asv amovid  (ZuvEyswa oy epoTion 21)

201 Eav Nom, mocec popec Tig sadnueprves
202 Ko y1o Moo ABITTO oo eeeecceeas

203 Eav Nou, Il:oﬁar; qh:an.n: 1o Tafforowbplako .
20. 4 Ko yux nooo Aemtd

11, Kord oy Sudpxews mov To moldd cos fpiowetol extde oypedeior mepvast wamowwy ypove moilovros
STV OS] Yapd 1] o8 Kirow modotomo wat e evreot); [lepaxcald SevkpiveicTe:

21.1. Hpepo xopios arnd xubomi Béon
1. Nan
2.0 (Zvvéysia oy gpatnong 21.1)
3. Aev Eepoo [ Asv amovrd  (Zuvveyswa oty epoTon 21.2)

21.1.1 Edv Nuoi, mooes gopéc TS kabnuepives
2112 Ko yroe mooe Aemnd ..

21.13 Edv Now. mocec popég To Zaffatosiploso .
2114 Koy o AETTTR oo

21.2. Ewobpevo apketd cupvd aldd wamowes gopés wabetal 1 oTékeTo
1. Nan
2.0 (Zvvéyrsia oy gpatnong 21.3)
3. Aev Eepoo [ Asv amovrd (Zuvveyswa oty eporTijon 11.3)

21.2.1 Edv Noi, moces @opes TLS KUBMUEPIVES .o
2122 Ko yice O0E AEBITTE (oo eaeeceeecence

21.23 Edv Nou, moceg oopég o Laffatoxipraso .
2124 Koy 0 AETTE oo
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21.3. Tpeyovrog anddvrag evepynTIKd oYedov TNV TEPLOCOTEPT) Mpd.
1. Nax
2. 00 (Evveyera oty gparTijon 121
3. Aev Zepom / Aev amovrd  (Zuveysa oty epoon 221)

21.31 Edv Nu, noces popec Tig kabfnuepives
2132 Kot yie Moo ABTTR oo e
2133 Edv Naw, mocec popéc o Zaffatoxipiaxe
213 4 Ko o méoo hertd

22, Eodvppmas to modd cog ory mopaida (ypovoc mapapowis Tov mobod oto vepd);
1. N
2. 00 (Evwegypera oy gparTion 13)
3. Asv Zepom [ Asv amovtdy  (ZuvEyswa oy epaTijon 13)

221 Eav Now mooec gopés i wabnpeprves
222 Kot v moce MemTd .

223 Eav Nou, moces popes o Zofforoxbpiaxo
224 Koty mooo hentd

23, Kota to gpovikd Sudothue mow To ol oo Ppiowetal oy mopolin ToilE oy Suus;
1. Na
2.00n (Evwegyera oy spoTion 14)
3. Aev EZgpom [ Aev amovtdy  (Zuvéysrwa oy epoTijon 24)

231 Eav Now mooec mopés Tic kabnpepives
232 Koty mose AERTE oo

233 Eav No, moces popes o Zofforoxbpiaxo
234 Ko v moco hewti

24, Tpeyer o muldi cog ouvi|Bog pe petpia svtaoy peco 1) 5o amd To omin (Tpefipo, wogvidt pe v
R, KUVITYTTO pE To adEpgie ToU KTA);

1. N

2.0 (EvveEgswa oy gparTon 25)

3. Aev Zepwm / Aev amovtd  (TuvEysa oty epoTon 15)

241 Eav Now mooec gopéc TiC kubnueprves
242 Kot yio moco hemrd

243 Eav Now, mooes popés o Zaffaroxipioko
24 4 Kot vig mooe hemtd

25, Tpeyea o mondi oog ue apdquevy Eviagy jopomnddeTos neca 1 5o amd To omitt owvnBog
(Tpelwo, morrviil Pe TV WITGAL, KT ynTo L To aiepoia ToT KTA):

1. Nax

2.0 (Evvegswa oy eparTon 26)

3. Aev Zepom [ Aev amovtdy  (ZuvEyera oty epaTijon 16)

25.1 Eav Nuot, moosc gopés TiC Kubnpuepives
232 Kot vig mooe hewtd

233 Eav No, méoes popés to Taffaroxbpiowo
254 Kot o moce hemtd
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26. Kaver to mandl oo modilare;
1. Na
2.0 (Zvwvépera oy epoTon 27)
3. Aev Zepo [ Asv amovrd  (ZuvEysw ety epaTon 17)

26.1 Eav Noi. moces gopec Tic kabnuepives
26.2 Ko yia mooa Aertd

26.3 Eav Nom, moces popés to Toffotoabploko
26.4 Koo mooo hemtd

27. Xopeber To bl GOC OTO FITL

Lid Pl b

. N

L (Zvwvépera oy spoTion 28)
CAev Zepo [ Asv amovrd (Zuveysw oty epoTon 18)
27.1 Edav Noi moces gopec Tic kafnuepives

272 Ko yia mooa Aertd

27.3 Eav Nm, moces popés to Toffotobploko
274 Koo mooo hemtd

28. Ilnyaivete pe To moidi oo SOATG Y10 TEOTATHUD,
1. Nm

2.0 (ZvvErera oy gpaTijon 19)
3. Aev Zepom [ Asv amovrd  (Zuveysw oty epoTien 19)

28.1 Eav Naw. moces gopeg Tic kabnuepiveg
282 Ko ya moca Aertd

283 Eav Now moces popés 1o Zeffatowbpiowo
284 Koo mooo hemtd

20, Kavel to mandl oog groivax;
1. N
2.0 (Zvvérera oy gparTipon 20)
3. Aev Zgpo [ Asv amovrd  (ZuvvEgewa oty epaTor 30)

291 Eav Now, moces gopec Tig kubnpuepives
202 Kot ya moéoo Aexta

203 Eav Now, moces gopés 1o Zaffatowipioxo
204 Koy moooa Aemti

30. Edver to mondil oo TPOUToiive 1] KTl SpocTpmOoTTa GTIy omoie v copeiTot 1 v
TOAVTEDETIL

1. N

2.0 (Zvverera oty gpoTijon 1)

3. Aev Zgpo [ Asv amovd  (ZuvvEpewa oy epaTen 31)

301 Eav Noy, Iloces $opés Tig kebnueptves
302 Kot ya mooa Aemtd

303 Eav Now, [Iéoes $opic to caffaroxbploso
304 Koo mooe Asmtd
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31. Kiver to mondd oo mondued zativi;
1. Mexn
2.0 (Zwvwgyera oy spaTon 12)
3. Aev Zgpom [ Aev amavtd  (ZuvvEyewa oty epoTion 31)

31.1 Edawv Naow moces gopéc T salnuepives
312 Koy mooo hentd

313 Eav Now, moce popés 1o affutoxipioxo
314 Ko yia mooo lentd

32, Kdver to moudi oo manvad;
1. Non
2.0 (ZvwEyera oV gparTion 33)
3. Aev Zgpom [ Asv amovrd  (ZuvEyewa oty epoTion 33)

32.1 Eav N, mocec @opés Tig KaBmUeptves e .
322 Koty moow RewTd o

32.3 Eav Nat, moceg gopég to Loffatoxipraxo
324 Ko o mooa hemwtd

33, Edver to nmdd oo wamowa aidn SposTpomio ENTIS Gralsion
1. Nex
2.0 (ZuvwEyera oy spaTon 14)
3. Asv ZEpom [ Asv amavtd  (ZuvEyewa oy eporTijon 34)

331 Topokadd SlevkpivioTe ..

332 Eav Noy, Imaa.; qmpag galts 1{|191U.I.Ep’l"-' Eg
33 Km 1o mO0U ENTA e
334 Edv Now, mocec popés o Taffartosxipioxo
335 Em yo méco hentd

34. e mowo pepoc to mondi mailer cuvBog extoc ommion; (uia ardvTyon)
TTada) Xapa

Ero melodpopio

ITzifetr oTo mpooiiio ToU GRATION

Fro mapxo (mov Sev gyer mudika) yopd)

Ao (mopoxodd, SevkpivicTe)

R b e

T
th

. IMéco poxprd sivol gurd To PEPOS FPICIUOTOGVTOS To Mo ouvi|wwpusve pEGo NeTopopds
(zdv sivon wamolwe Gilo PEGO MOV CUVALALETOL WOl puE meEpTAType mive omd 10 hewra
mapaKaio MeEvkpviote kot Ta 1) (rellarlds anavnjoaic)

Me o modu AETTR

A = Wd b e
g
5
2
B
5
%
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36.1Tonec sivan o1 2 mo cvvijfhopéves dpactyponyres 1] aflijpora Tov tméwn cog;
(moilamiss aravnjeeig)
TModnhate/ Tpixwdho! Tetivt
IModoopaipo

Eohopm
Addo { mupaxoid, Sevkpiviors)

1

2.

3. Tpéelwo Adpote
4

5

6. Aevyvopilo [ dev anevid

37.Zvvoinka, lapfavovras vwoyn) 6leg TIS QUOIKES & POCTIPLOTIITES TOUL, MOTZLETE OTL TO
ol 00 (KUKLAGDOTE Nia amdvTyan)

1. EKdaver wefuwruaj Senj: wofetot Tov TEQUISTOTERD POV | YRS VI KOVEL QOGIKES SPUSTIPOTITES
1] afifuera.

[

ol puoikss Spaotnpiomtec 1) aflujuara mov TpoyleToTolel
3. Eivo perpicg dpactipro: dev mepviel ol ypdve ot wobiomi Beor), kdvel fmes guoikas
SpoompotyTes 1) afiquata .
4. Eivon opxerd dpooctipre: oyedov mdvio Ppiowetom omyy opfu BEom)., sdvel oupvi
puomes dpoomnprottes wot aflnqpera my efiopdda.
5. Eivom moit Spoctijpio: oyedov mOVTO CTEKETOL 1] IveiTol KEVEL TUYVE QUOKES SPUoTIpOTITES
1) efifuere v npapa.
6. Asv ZEpo Asv omovro

Eivan Liyo dpactijpio: xovel sopiong dpactpomte; and xabiom) B2ov), etvin mepiopioueves

38/ 30, Tlooo ypive a@iepdveTs ECEIC KOL 0 TOTEPOS TOU TOOOL KAVOVTOS KOTOLE QUOLKI
dposTypotyTe (ouprepuaufavovras modnlacio, yvuvooTiky, opyovepive ablhpore) wabs
efdopada; (uia ardvTyey)

d oA e b ba e

. Iyeddw xabélov

~1/2 DQpa v efdopada

=102 -1 Qpa v eflopada
12 0pec (=10-20 dem. [ nuepa)
L =24 0pec (=20-35)hen. nuépa)
24T Qpec (=33-60 hen/ pépa)

1. =7 Qpec (=60 ker. / nuépa)
8. Aev Egpm [ Aev amavrd

12, Myrepa 13.
L1 1
L1 1

L1 1
L1 1
L1 1
L1 1
1 1 1

Morzpag

40/41. ITéoo ypove mapoxolovleite Tleopaoy] 1] FPIOULOTOLELTE TOV WTOLOYLOTI| GOS TI[V T|HEpa

ooV eLeBepo cog ypove (o win Tumw) eflopndla) (uia axdvyen)
Kafahow <1 wpa 1-2 34 =4 wpeg | Aev EEpw/
WPEC | WIPE AEV OTTaVTID
14. Myrépa Tic wafmpepivec
14. Myrépa To Zopffaroripioxo

15, Tlatépac

Tic wafmpepivec

15, Tlatépas

To Zeffororipuoxo

LR
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MoTé

Emawvia  Mepikig

popeg

Tuywd

Mavro

ASIA A

10

11

12

13

14

15

16

17

18

19

20

21

To mmdi ooc oyamdaE To paynTo

To modi ooc TPUWE! TIEPITTOTEDD OTOV
Eivan aviouxo

To mmdi oog £xE oM opefn
To modi oo TEAEWDVE! To VEURT Tow okl yphyopa
To mobi oac evBiags pETal Via To @aynTo

To modi oo INTaE CUVEXLC KATToID Uypd
(pdmnpa)

To mmdi oo apvEITOl OTNV apXn Ta
Koo TpOodqp o

To modi ooc TpUWEl apyd

To wobi oo Tpuel AyoTEpo ATov Eivin Bupwpévo

To modi ooc YoipeTal va Sokipdale
KO o0piIa Tpodqpipa

To mmdi oog TpuEl MyOTERD OTaV Eival
KOUDOTUEVD

To modi ooc {NTAEl TUVERLIC @ynTo
To wobi oo TPWEl TTEMITTOTERD OTav
Eivin evoAnpEvo

Edv Tou emTpeToTaY, To TTOIGi oag Ba ETpuye
apa okl

To mmbi ooc TPUWE! TTEPITTOTERPD OTAV
Eiviol ayXwpEvo

Eto wondi oag apEoel pa peyahn monihia
TDOPiwY

To mmbi oog oTav TEAEIDVE! To VEDPI Tou,
APNVEl GOyNTO OTO TIIATO

To wonbi oo ¥pelaleTal TEpIFTOTERT amo 30
AETITA yiO v TEAEILTE! TO YEUUD ToU

Edv Tou Sivotav n evkmpia, To modi ooc Ba
ETPWYE TIV TTEQITTOTEDT UHPa

To modi oo avUTTOUOVET VIO TV Wpa Tou aymTod
To mmbi oog XopTaivel TPV TEAEILNTE TO YEOUO TOU

To madi oo amoAapfdvel To paynTo

To mobi oac TpuEl TTEPITTOTERD OTAV
Eivan YopoUpEvo
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. Mepikeg .
MoTe Fmdwa  popég Eugvd Mdavra ASIAA

Eivon Slokoho To Tmdi 0Oc va TO EUXIPITTITETE - " ! - - y
PE Ta YEOPOTO

To mmdi oog Tpuel AyOTEpO GTav Eival a = o = = o
VEUDIOOUEVD

To ol ooc YopTaivel EUKoAa o 1 1 o o 1
To mmdi oac TPUIEl TIEPITTOTERD OTAV BEV - = o - . -
£X)EI TIMOTa AAAD VO KAVE

Axopa Kol 6Tav To bl oog X1 YopTAacel, - " ; - - .
PTTopEl v dEl TO Oy aTITREVD TOU @oynTo

Edv Tou SivaTav n eukapia, To waibi oog Ba 5 a a 5 - a
ETNIVE KOATI CUVEXEID IE0T OTT) PEQT

To mdi ooc Sev gmopel via @agl goynTo, av
£}EI TPONYOUREVINS POaEl KATTOID TVaK

To moudi oag Bpiokel evEIOpPEPOV Vo

. 3 A u| u] o o o u]
BoKipalel TpogIpa Trow Sev EXE1
fovabokipdaoe
To mmbi oog amopasilel 0T BEV TOU apéoel - " ! - - "
KON QaynTo, KO Kol ov BV To EXE
SoKipdoe
Eav Touw SvoTav n eukmipia, 7o madi oog - = o - . =
Ba posFouAoloE KATI OAN TNV WP
To s ooc TpuiEl Gho K o apyd KaTd . | .
N SidpKEId EVOC VEDUOTOC
To maidi oag BAéma mAedpacT) TV wpa 5 a a 5 - a
TOU @aynTod
[al) 3
Gl
Anagpooy | Ao v Euppuw  Euppu
w w Aiyo olTE wuk Aiyo vl
U P
VU
QUAGTTETE TROTTIMG KATIOD TROPIRA O PEpN Trow Sev . - . o o
pTropel va Bpel To Trandi
AiveTe oTo TSI 00 TO OYOTINUE VA TOU TROPIRT g
. - - 1 1 1 [m] [m]
ovThAmy e o Kok CURTIE prpopa
To madi oog Bo MpETE wa a1 GO TO aynTo Trow £XE1 . - . o o
oTO TNGETO ToU
Aropa ko STav To Trandi oag Al € Sev TEIVGLWE,
i | i | i | [m] [m]

TTRoOTTaBEITE Va To TAITETE £T01 K1 ahhiwg

Edv Sev marevBUveTe I puBPITETE TO T TPWE TO Tronbi oog,
Ba el TroMd AyOTEDD OTTO QUTS TTOU TTRETTEN
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42, To mdi oog 6TV AIKIC TRV etV wov fpiokeTon moOTEDETE OTL EFEL...
1. I&witepo avEnpeve Papos

2. Xopnis papos

3. $vowohoyws Bapos

4. Avinpevo Papoc

5. [Bwitepa avinpeve Bdpos
6. Aev Zgpay’ Aev Amoevtd.

43, Tyéhaa gpevvn
1. Ixcvomom Tisl] Gupmhs) pocT]
2. Qhowhipmon o& mepiocoTepec and 1 emapéc.
3. M wovomom T Supmipoon epoTpoatolotion Adyo axpofupias
4. M wovomow T SUNTATPOOT EPOTIHOTOACTION AdYm WY KUTEVOTOTS TOV EPOTIGEDY.
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ABSTRACT

Introduction: in our multicultural society the global pandemia of obesity consists the severest
form of overweight, affecting young children, with individual and parental dietary and lifestyle
factors being associated with OW/OB among preschoolers.

The objective of the study was to assess the parental dietary and lifestyle trajectories that
predict and determine native Greek and immigrant preschoolers’ BMI and KIDMED score.
Material and methods:578 guardian parents and 578 preschoolers (5-6 year-old), both native
Greeks (n=451) and other nationalities (n=127) participated in this cross-sectional study. The
Food Frequency Questionnaire and KIDMED scores were utilized.

Results: Significantly high level of concordance of guardian parents’ and preschoolers’ dietary
habits (Spearman’s rho= 0.94, R?=0.91, p <0.001) was revealed. The strongest predictors
significantly increasing BMI in preschoolers (p <0.05) were: low levels of KIDMED score, low
frequency of removing fat from meat prior eating, low parental frequency of following
Mediterranean Diet. Contrariwise, regular family’s breakfast and brunch consumption, high
frequency of consuming vegetables or fruits and physically active parents who control
preschoolers’ diet, were predictors of diminishing the risk for high BMI in children. Child’s
increased physical activity and parents’ frequency of following the Mediterranean Diet were
found to decrease the risk for low KIDMED score in preschoolers.

Conclusions: Both Greek and other nationalities’ guardian parents’ lifestyle characteristics,
dietary habits and choices act as determinants either reinforcing or aggravating preschoolers’
health outcomes. Families should promote optimal dietary habits for better health outcomes.

Keywords: preschoolers, immigrants, BMI, KIDMED score, dietary habits, Mediterranean Diet.

Abbreviations list:

WHO = World Health Organization

MVPA = Moderate to Vigorous Physical ActivitySES = Socio-Economic Status

PA = Physical ActivityFFQ = Food Frequency QuestionnaireMD = Mediterranean Diet

BMI = Body Mass IndexL-VPA = Light to Vigorous Physical Activities
OW/OB = Overweight/Obesity

KIDMED = Mediterranean Diet Quality Index
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RESUME

Introduction: dans notre société multiculturelle, la pandémie mondiale d'obésité constitue la
forme la plus sévére de surpoids qui touche les jeunes enfants; des facteurs alimentaires et de
style de vie individuels et parentaux sont associés a la survenue de TA / OB chez les enfants
d'age préscolaire.

L’objectif de I’étude était d’évaluer les trajectoires alimentaires et de style de vie des parents
qui permettent de prédire et de déterminer ’IMC et le score de KIDMED pour les enfants grecs
et immigreés.

Matériel et méthodes: 578 parents gardiens et 578 enfants d’age préscolaire (agés de 5 a 6 ans),
des Grecs autochtones (n = 451) et d’autres nationalités (n = 127) ont participé a cette ¢tude
transversale. Le questionnaire sur la fréquence des repas et les scores KIDMED ont été utilisés.
Résultats: Un niveau de concordance significativement élevé entre les habitudes alimentaires
des parents gardiens et des enfants d’age préscolaire (rho de Spearman = 0,94, R2 = 0,91, p
<0,001) a été révélé. Les prédicteurs les plus puissants augmentant de maniere significative
I’IMC chez les enfants d’age préscolaire (p <0,05) étaient: les faibles niveaux de score
KIDMED, la faible fréquence d’¢élimination des graisses de la viande avant 1’alimentation, la
faible fréquence parentale de la di¢te méditerranéenne. En revanche, la consommation régulicre
de petits-déjeuners et de brunch en famille, la consommation fréquente de 1égumes ou de fruits et
les parents physiquement actifs qui controlent le régime alimentaire des enfants d’age préscolaire
¢taient des prédicteurs de la diminution du risque d’IMC ¢élevé chez les enfants. L’activité
physique accrue de I’enfant et la fréquence avec laquelle les parents suivent le régime
méditerranéen diminuent le risque de faible score KIDMED chez les enfants d’age préscolaire.

Conclusions: Les caractéristiques du mode de vie, les habitudes et les choix alimentaires des
parents gardiens, grecs et d’autres nationalités, jouent un role déterminant dans le renforcement
ou I’aggravation des résultats pour la santé des enfants d’age préscolaire. Les familles devraient

promouvoir des habitudes alimentaires optimales pour de meilleurs résultats en matiére de santé.

Mots clés:enfants d'age préscolaire, immigrants, IMC, score KIDMED, habitudes alimentaires,

régime méditerranéen
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INTRODUCTION

The World Health Organization (WHO) illustrates the global pandemia of obesity as the severest
form of overweight, affecting children both in developed and developing countries.*A worldwide
increase in levels of overweight/obesity (OW/OB) in preschool age has been reported, while
2020 projections predict a rise to 9.1%.% Countries of the Mediterranean region and the British
islands report the highest rates of overweight/obesity in preschoolers, while the lowest scores are
reported in central, middle, eastern and northern European countries.®:

The etiology of early childhood OW/OB, which still remains an understudied issue,tis
multidimensional and encompasses genetic (i.e. gender, age) and environmental factors (i.e.
ethnicity, socio-economic status, parental weight status, parental lifestyle and dietary intake
habits).”® Parental BMI scores are significantly linked with child’s BMI and levels of
adherence to the Mediterranean Diet (MD);!° an important health-promoting pattern for
children'?® measured by the Mediterranean Diet Quality Index for children (KIDMED score).
Preschool children in the Mediterranean countries of the EU, however, exhibited low adherence
to the Mediterranean-like diet, which in turn was associated with early rates of OW/OB.5746
Although OW/OB rates are more prevalent in low Socio-Economic Status (SES) and ethnic
minority groups,®® the relationship of these socio-demographic variables with parental feeding

262 js still under-examined.

practices and culture
Apart from parental dietary and overall lifestyle, additional individual-level behaviors could
directly affect preschoolers’ BMI. For instance, preschoolers are believed to be highly physically
active,?® nevertheless, they are highly susceptible to early adoption of obesogenic lifestyles, due
to their engagement in fairly low levels of moderate to vigorous physical activity
(MVPA).?%Furthermore, longer periods of TV viewing have been identified as an important
modulator of the risk of greater BMI and OW/OB in preschoolers.®?°

Although OW/OB rates in preschoolers in Greece are reported?® among the highest worldwide
(17.5% and 16.2%, respectively), empirical data on the individual and parental dietary and
lifestyle habits of preschoolers of different ethnicity and their impact on children’s BMI are
limited.!>"* The present study constitutes the first cross-sectional study that seeks to fill the gap
in the current literature by identifying early determinants of early childhood overweight/obesity

in both native Greek and ethnic minority preschoolers in Greece.
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THE PRIMARY OBJECTIVE OF THE STUDY was to investigate the individual and
parental dietary and lifestyle factors associated with OW/OB among preschoolers attending
kindergartens in Attica region, Greece. Additional objectives were set to further explore level of
potential correlation of guardian parents’ and preschoolers’ dietary habits, to identify predictors
of high and low preschoolers’ BMI, as well as predictors of low KIDMED score.

MATERIAL AND METHODS

Study design and participants

This cross-sectional study was conducted in Attica region (largest administrative region in
Greece, including the capital city), during the school year 2016-2017. The study population
consisted of preschoolers aged 5 to 6 years, attending public kindergarten and their guardian
parent.

The terms ethnic group or population were determined as “a group of people smaller in number
than the majority categories, who by their customs, language, race, values, and group interests
differ from the majority population”.®® The framework of ethnicity in our study, similarly to
other cross-sectional studies,'®? was defined according to the preschoolers’ and their guardian
parents’ country of birth. Specifically, participants were considered of non-Greek ethnicity if: (1)
born outside Greece and at least one parent born outside Greece (i.e. first generation); or (2) born
in Greece, but both parents born outside Greece (i.e. second generation) and migrated in Greece.
Several inclusion criteria were formed as follows: a) permanent residents in Attica, b) registered
in the selected kindergartens, c¢) speaking and comprehending the Greek language. Preschoolers
not attending the extended educational program (from 8.15 a.m. to 16 p.m.) were excluded in
order to ensure that all participants (preschoolers) would eat lunch during school hours. The total
number of participants consisted of five hundred and seventy-eight (n=578) preschoolers, five
hundred and seventy-eight (n=578) guardian parents, both native Greeks (n=451) and other
nationalities (n=127) from 63 public Kindergarten schools in 36 municipalities within Attica
region. Schools were situated both at the suburbs and in the center of capital city (Athens) and
were randomly selected from a list provided by the Ministry of Education.

Additional information on study design and sampling is presented in another paper which is

currently under publication.
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Ethical approval

The study was designed according to the principles of Helsinki declaration (1989) and approved
by the Research Department of the Education Institute of the Hellenic Ministry of Education
(ethical approval F15/1774/222145/2016). Participants (guardian parents) and kindergartens
were extensively informed for the purposes and processes of this study and provided written
consent forms and a written approval (a/a: 03/10/2016), respectively.

Anthropometrical & Lifestyle Measurements

Data regarding families’ demographic characteristics and profile, such as parent's age, ethnic
group, employment status and years of education were collected by the use of the validated Food
Frequency Questionnaire (FFQ).!3*Additional anthropometrical data were obtained by
preschoolers’ parents, such as current height and body weight of each parent and his/her child.
Parents body height (m) and weight (kg) were self-reported and used to calculate parents BMI
(kg/m2) and to define parents overweight (BMI 25-29.9 kg/m2) and obesity (BMI P30 kg/m2),
according to the World Health Organization classification for adults. BMI as weight (Kg) ratio to
squared height (m2) was calculated for each child. To determine overweight and obesity, BMI
percentile and CDC were used. BMI between 85 and 95 percentiles, (for age and sex), was
accounted as overweight and greater than 95 is defined as obese.

Evaluation of dietary habits

Two separate but similarly structured questionnaires were used in preschoolers and parents
respectively. These questionnaires were a composition of two validated tools; the Food
Frequency Questionnaire (FFQ)*®* and the Mediterranean Diet Quality Index (KIDMED).*?° The
KIDMED score* measured adherence to the Mediterranean style diet among preschoolers, based
on the principles sustaining healthful, Mediterranean-style dietary patterns, as well as on those
that do not support the Mediterranean-style dietary pattern. Other aspects of eating behavior were
also evaluated, such as eating at least one family meal per day, frequency of eating home-
delivered food, breakfast consumption, eating while engaged in other sedentary activities.

The FFQ was selected as a validated semi-quantitative food frequency questionnaire designed to
assess habitual dietary intake in preschool children.8 It comprises of 118 food items with the
following components: food frequency, type of meals during the day (breakfast, morning snack,

lunch, afternoon snack, dinner and evening snack), use of dietary supplements, type of fat used
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for cooking, frequency of meals consumed in restaurants or take away and television viewing
during meals.

Physical activity assessment

Information on guardian parents’ and preschoolers’ physical activity levels was obtained by a
valid, structured Physical Activity Questionnaire (developed by the Rhea Study, University of
Crete).'® Questions included information on parents’ frequency of physical activity (alone or
together with their children), type, duration, and intensity of the child’s participation in all
typical school outdoor organized or non-organized Light to Vigorous Physical Activities (L-
VPA).

Statistical analysis

All tests were two-tailed and performed at a=0.05, in the IBM SPSS 24. Upon testing for
distributions by Kolmogorov-Smirnov and binomial chi-square, the majority of variables were
found to follow a normal distribution. Descriptive statistics were demonstrated using N (%) and
Mean (Standard Deviations, SD). Chi-square, Kruskal Wallis and Mann Whitney tests were
utilized.

Furthermore, two new variables were created based on parents’ and preschoolers’ dietary habits,
using empirical grouping of dietary habits questions and checking the final grouping by cluster
analysis. Lastly, mathematical weights were provided to rank least and best patterns of dietary
habits per category (parents or children). Pearson’s rho was applied to assess the level of
concordance and correlation of these two variables. Two multivariate regression models were
developed to predict preschooler’s BMI and low KIDMED score based on preschoolers and
parent’s habits.

RESULTS

Level of concordance of parent’s and child’s dietary habits

Figure 1 illustrates the level of concordance of parent’s and child’s dietary habits utilizing the
overall diet score in each group. As observed, dietary patterns presented significant correlation
(Pearson’s tho= 0.94, p <0.001). More than 90% of child’s dietary habits could be explained by
parent’s choices (R2=0.91). Detailed findings on parent’s and child’s dietary and lifestyle habits
per nationality group are presented in Table 1 and Supplementary Tables S1 and S2.

Predictors of high preschoolers’ BMI
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Two core multivariate models were developed to estimate high BMI in children. Table 2 presents
the first multivariate model of the joint impact of eleven indicators in preschoolers of different
nationalities in Greece. Low levels of KIDMED score (p estimate= -0.8, SE=0.2), low levels of
physical activity (p estimate= -0.8, SE=0.3), removing fat from meat prior eating (B estimate= -
0.6, SE=0.2) and parents’ low frequency of following MD (f estimate= -0.5, SE=0.4) seem to
increase the risk for high child’s BMI, significantly (all p<0.05). Moreover, high frequency of
watching TV while eating (B estimate= 0.7, SE=0.3), mother’s age (3 estimate= 0.4, SE=0.03)
and BMI (B estimate= 0.6, SE=0.1) also increase the risk, significantly (all p<0.05). Similarly,
higher risk is observed in children whose parents are long-term smokers (B estimate= 0.2,
SE=0.1), (B estimate= 0.3, SE=0.02), alcohol consumers (B estimate= 0.1, SE=0.03) and
physically inactive (p estimate= -0.2, SE=0.09) (all p<0.05).

In the second multivariate model (Table 3), several indicators were identified as significant
(p<0.05). Similarly to the first model, the following parents’ characteristics were found to
increase BMI risk: high BMI and years of smoking, decreased physical activity, low frequency
of following the Mediterranean nutritional scheme and removing fat from meat prior eating. In
addition to these factors, the latest the time of dinner consumption (p estimate= 0.8, SE=0.2) and
the highest the number of meals consumed at fast food restaurants (f§ estimate= 0.7, SE=0.1), the
greatest is the risk for high BMI in children. On the contrary, consumption of breakfast (p
estimate= -0.9, SE=0.1) and brunch (B estimate= -0.8, SE=0.1), high frequency of consuming
vegetables or fruits (B estimate= -0.6, SE=0.02) and physically active parents (p estimate= -0.5,
SE=0.1) seemed to diminish the risk for high BMI in children. Lower risk was also presented
when parents control child’s diet ( estimate=-0.6, SE=0.4).

Predictors of preschooler’s KIDMED score

Table 4 summarizes the joint effect of low KIDMED score predictors, adjusting for child’s age,
BMI and nationality. Child’s increased physical activity (p estimate= -0.6, SE=0.3) and parents’
frequency of following the Mediterranean Diet (B estimate= -0.9, SE=0.03) were observed to
decrease the risk for low KIDMED score, while watching TV when eating, increased children’s
risk of low KIDMED score (B estimate= 0.5, SE=0.08). Similar trends were observed to
preschoolers whose parents have a high BMI (B estimate= 0.7, SE=0.01) and are long-term
smokers (B estimate= 0.5, SE=0.4). All p<0.05.

176



DISCUSSION

Our study revealed that low levels of parental PA and frequency of following MD, eating out in
fast food restaurants, mother’s age and child’s BMI operate as predictors of high preschoolers’
BMI. To the contrary, breakfast, brunch and early dinner consumption, vegetables and fruits
intake, removing fat prior eating, parental control of preschoolers’ diet have a positive effect on
maintaining preschoolers’ normal BMI or decreasing obesity/overweight . Additionally, parents
and preschoolers frequently following MD, child’s increased physical activity were depicted as
predictors of positive preschoolers’ KIDMED score, whereas, reverse outcome was found with
parents with high BMI. Watching TV while eating, parental smoking and alcohol consumption,
were found to be predictors negatively associated with preschoolers’ BMI and KIDMED score.
Lastly, ethnicity seemed to play an integral role on lifestyle trends, yet it had no diverse impact
on the under study outcomes (e.g. child’s BMI and adherence to the Mediterranean diet).
Parental characteristics and habits as predictors of high preschoolers’ BMI

Considerable evidence supports the fundamental role parents play in shaping the development of
child eating habits, behaviors’®” and their weight status.!®® The current study revealed
significantly similar dietary habits between parents and preschoolers. These findings presented
trends based on a generalized pattern of their habits, concluding on the high impact of parental
choices on children.

Low levels of parental physical activity and adherence to the Mediterranean diet

Studies examining the associations between PA and body fat in young children are scarce,3%!
and to the best of our knowledge, few studies have estimated the associations between
objectively measured PA and BMI in preschoolers.®*?'? Our study addressed, as well, the strong
relationship between high levels of parental physical activity and children’s active engagement in
physical activities, with the positive, beneficial effect of their lower BMI, a pattern also observed
in other studies on preschoolers.?**?4 Concerning the relationship of the MD with young
children’s BMI, although the relevant epidemiological studies do not always show the same
protective effect, it could be claimed that higher adherence to the MD reduces the risk for
children’s OW/OB. %

High frequency of watching TV while eating

The significant correlation between time spent on TV watching and BMI has been repeatedly

shown since the eighties 2>?'7suggesting that increased levels of children’s TV viewing increase
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the overweight epidemic among children.2**Similarly to our study, the GENESIS study?® found
that children’s BMI status, physical activity status, their maternal educational status and the
region of residence were significantly associated with the time children spent in TV viewing.
Mother’s age and child’s BMI

Our study evidenced that mother’s age and BMI significantly increase the risk of high BMI in
preschoolers, which is consistent with previous studies in preschoolers, also revealing a higher
prevalence of OW/OB in children with overweight/obese parents compared to their peers’
parents with normal weight.2%220221Similarly, according to the GRECO Study 8 and the Toy
Box Study??%in preschoolers, mother’s age was a protective predictor for both girls’ and boys’
OWI/OB status.

Parental smoking and alcohol consumption

Our study depicted the increased risk for high BMI in preschoolers whose parents are long-term
smokers and alcohol consumers. In line with previous research, higher maternal alcohol
consumption during pregnancy is associated with a slightly lower likelihood of 14-month-old
infants following a relatively healthy dietary pattern.18 Maternal smoking during pregnancy or
early infancy and paternal smoking during the prenatal period are predominantly associated with
infants or children up to age 7 years following unhealthier diets and/or being less likely to adhere
to healthier diets 1%,

Eating out in fast food restaurants

Eating outside home has been associated with higher intake of dietary fat and energy compared
to home eating, and as frequency of eating at fast-food restaurants has increased, consumption of
fruit, vegetables, and dairy has decreased.??® Our research study, also pointed out that the risk of
obesity and high BMI score in children is elevated the more often they eat outside home, in fast
food restaurants.

Parental characteristics and habits decreasing risk of high BMI in preschoolers.

Breakfast consumption as determinant of young children’s BMI

Promoting breakfast eating among children is multi-beneficial, including improved cognitive and
physical abilities, increased likelihood of meeting the recommendations for fruit and vegetable
intake, and decreased unhealthy snacking.*®*Our finding echoes those of the Greek PANACEA
Study in 10-12-year-old Greek children,??® in which daily consumption of breakfast was also

inversely associated with prevalence of OW/OB in both genders.?’
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Brunch and early dinner and their relation to preschoolers” BMI

Parental dynamics strongly influence the incidence and regularity of family meals having a
protective effect in young children’s BMI.1%235 Regular family meals are related with a lower
risk of OW/OB, higher average of fruit and vegetable intake, lower fast food and soft drink
consumption and an overall better diet quality.?° Our research demonstrated that brunch
consumption and the latest time of dinner consumption is inversely associated with high BMI
and occurrence of OW/OB in preschoolers, regardless of gender and ethnic background.
According to a relevant review,?® significant associations between higher family meal frequency
and better overall diet quality, less unhealthy diet and lower BMI were revealed.

Parental control of preschoolers’ diet as determinant of BMI

Associations between parental structural strategies and child’s lower BMI score and promotion
of healthy eating are more frequently adopted at preschool age, while they seem to be of less
value at older child ages probably due to the degree of child’s independence.?® Existing
literature with low-income minority samples suggests that certain parental feeding practices,
such as an indulgent feeding style, were associated with child overweight.?®” A cross-sectional
study of ethnically diverse, low-income preschoolers and their mothers 2%8 exhibited that neither
child race nor maternal pressure to eat and restriction were linked to child overweight based on
child BMI.

Predictors associated with preschoolers’ KIDMED score

Parental and children’s frequency of following the Mediterranean diet are depicted, in our study,
as positive predictors of preschoolers’ higher KIDMED score. Similarly, the Greek Childhood
Obesity (GRECO) study showed that children with higher KIDMED score presented more
frequent consumption of foods sustaining the MD pattern (fruits, vegetables, legumes, dairy
products, fish, bread, nuts) and a less frequent consumption of foods that undermine the MD
scheme, and should be consumed in moderation or rarely.*® Moreover, breakfast consumption,
the habit of having family meals during the week, and higher adherence of parents to the MD
increased the odds of a child presenting higher KIDMED score.!* The adverse association
between low adherence to the MD dietary patterns and a non-optimal KIDMED score was

similarly addressed in another study of Greek children,**323° as well as Cypriot children.?4
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Study limitations

The current findings should be discussed under some limitations and be carefully translated into
further research and actions. Power analysis was not conducted since we addressed all active
kindergartens and managed to have satisfying response rates. This may led to underestimation of
preschoolers BMI and should be taken into consideration. Additionally, no clinical and
somatometric measurements were performed, since all data were self-reported; potentially hiding
slight information or/and recall bias.

CONCLUSIONS

Parents, as nutritional gatekeepers, influence and shape, especially in the early years, their
child’s eating behavior both directly, through the food they prepare and consuming at home, and
indirectly, through their behavior, attitudes and the nutritional environments they choose for their
children inside, or outside home. The present findings could represent a stepping stone for the
formulation of nominal early life obesity curbing family, as well as school-based interventions
and public health policies in Greece.
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Abstract

Greek financial crisis has altered everyday living conditions, with significant health effects
both in native and ethnic diverse population. We hypothesized that family's lifestyle would
be correlated withpreschoolers’ BMI & KIDMED score in any ethnic group. Thus, the
current cross-sectional study, performed in Attica region, Greece, aimed to assess Greek and
immigrant preschoolers and their families regarding body mass index (BMI), nutritional
habits and adherence to the Mediterranean diet, during the Greek austerity period. A total
sample of 578 guardian parents and 578 preschoolers were studied in 63 kindergartens in 36
municipalities in Attica.No significant differences were observed in BMI rates between
Greeks and non-indigenous guardian parents (normal/overweight) and preschoolers (normal
weight), significant,however, weight gains (approximately 12 kg) inimmigrant parents upon
permanent stay in Greece were reported. Statistically significant variations in lifestyle habits
including Greek parents’heavier smoking and other ethnicity guardian parents’ higher
physical activity weredepicted. Poor levels of adherence to the Mediterranean diet were
observed in all preschoolers, while factors positively associated with child’s BMI were:
guardian parent’s age and BMI (Pearson r= 0.78 and 0.96 respectively) (p<0.001), guardian
parent’s smoking status (r=0.81, p=0.02) and alcohol consumption (r=0.79, p=0.03).
Guardian parent’s, child’s physical activity and child’s KIDMED score were protective
factors (r=-0.72, -0.96, -0.83 respectively), all p<0.05. In conclusion, family’s lifestyle seems
to strongly impact on preschoolers’ dietary habits and BMI, regardless ethnicity. Therefore,
determination of preschoolers’ and family’s dictary patterns could be a reliable indicator for

monitoring overweight/obesity epidemics at early ages.

Keywords: Body Mass Index; Obesity; Lifestyle; Preschoolers; Immigrants; Mediterranean
Diet.
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1. Introduction

Childhood overweight and obesity is a growing public health problem worldwide, especially in
countries undergoing severe financial and/or social reforms; including Greece ®’. This
alarming health issue is considered to be a major risk factor for several chronic diseases in
child’s later life, and should be further explored even in younger age groups®. Greek studies
from 2007 to 2015 focusing on preschoolers report high percentage (21.2-23.2%) of
overweight (including obesity) °*2,

Dietary habits, nationality, cultural profile, socioeconomic status and physicalactivity, as well
as familial and guardian parent’s Body Mass Index (BMI) and lifestyle are some of the
frequently documented health related determinants of childhood obesity/overweight 813,
Particularly, increased immigration, lower socio-economic status, changes in food type,
overconsumption of high fat and protein goods, pre-prepared and fast foods, low intake of
fiber and increased intake of sugar and sweetened drinks, as well as a decline in physical
activity, with high exposure on screen-based and sedentary leisure activities (e.g. internet and
video games) outline the main changes of modern multicultural world; leading to obesity and
overweight even in under 5 years old children!. Towards this direction, family’s nutritional
pattern, lifestyle choices and cultural particularities seem to determine child’s behaviors,
BMI and overall health assets**. These trends are even more evident in European countries

with limited resources 191516

Nevertheless, there is a paucity of long-term epidemiological data regarding obesity status in
early aged children (i.e. preschoolers) worldwide and mainly in European and Mediterranean
countries undergoing societal and/or financial challenges *’. Since 2009, Greece is one of the
most representative countries having being affected by the social and financial crisis in
Europe and has already reported significant adverse effects in public health 8, Even among
preschoolers obesity and lifestyle pattern seems to have changed . To the best of our
knowledge, the only Greek evidence is reported in the Genesis study that has revealed excess
body weight in preschoolers (overweight prevalence =17.2%) °. Overweight prevalence in
young children has increased even more during the austerity period in Greece (18.2%), while

obesity reached the 7.4% *°. Still, variations and differences among the different ethnicity or
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cultural groups in preschoolers have not been sufficiently reported in the Greek literature,
although it is a country with many immigrants 2°,

Contrary to that, the vast majority of European research on obesity and overweight in
children is currently drawing attention to cultural comparison studies, exploring differences
and similarities in food preferences, nutritional habits and health outcomes between children
from ethnic minority groups; coming from the former Eastern Bloc countries, from Asia,
India, Pakistan, Bangladesh and Africa 2122,

Despite their socioeconomic disadvantages and healthcare accessibility barriers, those
maintaining a satisfying overall health status are able to travel and reach host countries?2,
This is known as the “migrant paradox” phenomenon?. Nevertheless, upon permanent and
long-term stay, intrinsic and environmental factors cause unhealthy weight gain, often
beyond the levels seen in native populations?®. Immigrant’s dietary habits seemed to
approach some of the principles of the so called “Mediterranean diet-like pattern”, for which
has been extensively highlighted that greater adherence is associated with significantly
improved health status and lower risk of metabolic syndrome and chronic diseases "'
Preschoolers and their families are an understudied age group, especially after the onset of
the financial crisis that has inserted a vast number of adverse health effects both in the
native and non-indigenous population in Greece***°. Available literature on BMI and
dietary intakes mainly focuses on young children over 6 years old and adolescents, with
only scarce relevant data on Greek and ethnic minorities’ preschoolers in Greece °1°2 Still,
it is worth mentioning the research findings ofa recent (2015) Greek studyperformed in
West Attica during 2009-2012, the years of Greek economic crisis, according to which a
statistically significant reduction in overweight and obesity in children from 6 to 16 years
old was noticed during the initial years of the Greek financial crisis “°,probablyas a
consequence of the rising proportion of Greek households that have been unable to afford
the provision of meat, chicken or fish every second day to their children after the onset of

the financial crisis and reformsplaguing Greece 8.

The current study attempted to fill the literature gap by assessing native Greek and
immigrant preschoolers’ and their family’s obesity and nutritional habits during the Greek

austerity period, initiating on 2009. Primary objective was to identify potential differences
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in BMI between native Greek preschoolers and those of other ethnicity. Additional
objectives were to explore further variations between native and non-indigenous families
including the evaluation of guardian parents’ BMI and lifestyle characteristics such as
smoking, alcohol consumption and physical activity, preschoolers’ adherence to the
Mediterranean diet-like pattern and the exploration of family and/or individual indicators
associated with preschoolers’ increased BMI.

This paper summarizes primary results of our study and discusses findings under the light of
the literature in order to guide health professionals in developing more effective
interventions for the prevention of childhood obesity in Greece and other countries of

similar socio-demographic profile.

2. Methods and materials

2.1.Study design and population

This cross-sectional study was designed and carried out according to the principles of
Helsinki Declaration(1989) and approved by the Research Department of the
Educationlnstitute of the Hellenic Ministry of Education (approval F15/1774/222145/2016).
It was conducted in Attica region (largest administrative region in Greece, including the
capital city), during the school year 2016-2017. The study population consisted of
preschoolers aged 5 to 6 years and their family (i.e. guardian parent), attending kindergarten

located in the region of Attica(including the capital city of Athens).

For the aims of this study we adopted the definition of an ethnic group or population as “a
group of people smaller in number than the majority categories, who by their customs,
language, race, values, and group interests differ from the majority population” 3%, The
framework of ethnicity in our study, similarly to other cross-sectional studies 82, was
defined according to the country of birth of the preschoolers as well as that of their guardian
parents. Specifically, a participant was considered of non-Greek ethnicity if either of the

following criteria was fulfilled: (1) born outside Greece and at least one parent born outside
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Greece (i.e., first generation); or (2) born in Greece, but both parents born outside Greece
(i.e., second generation) and migrated in Greece.

Several inclusion criteria were formed as follows: a) Permanent residents in Attica (at least
the last 2 years, irrespective of ethnicity), b) Registered in the selected kindergartens, b)
speaking and comprehending the Greek language regardless ethnicity). Preschoolers not
attending the extended educational program (from 8.15 a.m. to 16 p.m.) were excluded in
order to ensure that all participants (preschoolers) would eat lunch during school hours.

A geographically representative sample of kindergartens was achieved upon a kind invitation
of all active facilities in the study region (Figure 1). A total of 63kindergartenslocated in 36
municipalitieswithin the Attica region, situated both at the suburbs and in the center of
capital city (Athens), were randomly selected from a list provided by the Hellenic Ministry of
Education. Furthermore, five hundred and seventy-eight (n=578) guardian parents of
preschool children, both native Greeks (n=451) and other nationalities (n=127) -attending the
enrolled kindergartens- were included in the study. Families of other nationalities originated
from: Egypt (n=1), Ethiopia (n=1), Albania (n=79), Bulgaria (n=2), Georgia (n=3), Indonesia
(n=1), Jordan (n=1), Kazakhstan (n=3), Canada (n=1), Morocco (n=1), Moldova (n=2),
Nigeria (n=2), Hungary (n=1), Uzbekistan (n=1), Ukraine (n=2), Poland (n=7), Romania
(n=9), Russia (n=3), Sudan (n=1) and Syria (n=1).

2.2.Processes and tools

Three separate but similarly structured questionnaires were used in preschoolers and guardian
parents respectively. These questionnaireswere a composition of four already validated tools;
The ‘Rhea follow-up FFQ’ ¥, which is a validated semi-quantitative food frequency
questionnaire designed to assess habitual dietary intake in preschoolers, the Food Frequency
Questionnaire (FFQ) (frequently tested and utilized in Greek settings) 84, the Physical Activity
Questionnaire in preschoolers (developed by Rhea study and tested in Greek settings) &, while
theMediterranean Diet Quality Index (KIDMED)*?® was also incorporated in the final
questionnaire to measure adherence to the Mediterranean style diet among preschoolers: the
principles eithersustaining healthful, Mediterranean-style dietary patterns (e.g. daily

consumption of fruit and vegetable, weekly fish and legumes intake), or opposing to the
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Mediterranean-style dietary pattern (e.g. intake of fast food, increased consumption of sweets)
129 The total KIDMED score ranges from - 4 to 12 and is classified into three levels: > 8,
suggesting an optimal adherence to the MD; 4-7, suggesting an average adherence to the MD
and an improvement needed to adjust dietary intake to guidelines; and < 3, suggesting a low

adherence to the MD and generally a low diet quality.

Overall, four (4) main sections composed the final version of these tools, with information
on: family’s sociodemographic profile (gender, age, place of residence, duration of living in
Greece, parental educational level and profession), guardian parent’s weight, height, lifestyle
habits (including smoking, alcohol consumption, physical activity), family’s nutritional
habits and cooking choices, preschooler’s weight, height, nutritional habits all day long at
home and during kindergarten, adherence to the Mediterranean diet, physical activity and
television (TV) watching.

The questionnaires were distributed and filled in by the guardian parents during kindergarten
hours. All kindergartens were extensively informed for the purposes and processes of this
study and provided written approval (a/a: 03/10/2016). A well trained researcher from the
authorship was responsible for the coordination and performance of this survey, while
collaboration of the kindergarten’s directors was substantial for the contact with the parents.
All guardian parents were also informed and provided consent forms before the initiation of

the survey.

2.3.Statistical analysis

Analysis was conducted in the IBM SPSS 24.0., while all tests were two-tailed and performed
with statistical significance set at a p=0.05. Distributions of all variables were tested by
Kolmogorov-Smirnov and binomial chi-square; indicating a normal distribution in most cases.
Descriptive statistics were exported and demonstrated using N (%) for categorical variables
and Mean (Standard Deviations, SD) for scale variables. Furthermore, chi-square, Mann-
Whitney and Student’s t tests were performed to identify potential differences between native
Greeks and ethnicity minority groups (no additional statistics per minority ethnicity group are

presented due to small number of cases in the sub-groups). Additionally, the correlation
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coefficient was estimated using Pearson r, in order to assess association between preschoolers’
BMI and selected child’s and guardian parents’ indicators. Furthermore, classification of BMI,
calculated as the weight over the squared height(kg/m2), was attempted (i.e. underweight,
normal, at risk of underweight, overweight, obese) 8. Nevertheless, no statistical comparisons
were possible due to the fact that all preschoolers were found to have normal BMI. Lastly, it
should be noted that the variable “physical activity” was computed based on frequency of TV
watching, indoor and outdoor playing activities using the weighted mean formula.

3. Results

Participants’ demographic profile is presented in Table 1. Gender and age of the participating
families were almost similar between Greeks and those of other nationalities, reflecting the
homogeneous demographic background. The vast majority of the participants guardian
parents were females (mothers) (Greeks: 81.2% and other nationalities: 77.1%) with mean
age 38.2 and 35.1, respectively. Similarly, mean number of children attending kindergarten
was 1.4, regardless nationality. Lastly, this child often was the fifth in order within the
family. However, place of residence, educational level and profession varied significantly
(pvalue<0.001) between Greek and other nationalities. The majority of Greeks were residing
in West Attica (32.2%), whereas those of other nationalities were in the center of Athens
(52.5%).

Table 2 presents other characteristics of the participating guardian parents compared between
nationalities (Greeks versus other nationality). Obesity characteristics didn’t vary, since mean
BMI was 24.9 (13.2) in Greeks and 24.8 (4.5) in other nationalities(between limits of normal
and overweight). It should also be noted that 72.1% of the “other nationalities” stated that
gained weight upon stay in Greece (approximately 12 kg), mainly due to pregnancy or other
reasons related to low physical activity, disease and anxiety. Furthermore, approximately
35% of both participating groups were smokers, with Greeks presenting significantly
(pvalue=0.03) longer smoking activity (16.1 years) comparing to other nationalities (12.2
years). Additional variations were observed in physical activity (pvalue=0.004), with the
majority of other nationalities’ parents being active (71.7%), while Greek parents being
inactive (42.5%).
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Focusing on preschoolers’ obesity and dietary differences between the two nationality groups
(Table 3), children’s BMI didn’t vary since it was 15.7 and 15.8 (normal/healthy weight) in
Greeks and those of other nationalities, respectively. Similarly, KIDMED score was “poor”
in the majority of both groups (Greeks: 85.8%, other nationalities: 87.4%, pvalue=0.7).
Nevertheless, several differences were observed in the sub-categories of KIDMED score
measuring Mediterranean diet habits. In particular, more children of other nationalities
consume fish regularly (p value=0.04) and visit more than once per week a food restaurant,
comparing to Greek children (pvalue<0.001). Furthermore, the 70.9% of the children of other
nationality consumes pasta or rice almost every day (Greek: 56.2%, pvalue<0.001), the
80.2% of them have cereals or grains for breakfast (Greek: 69.8%, pvalue=0.02).
Significantly less (pvalue<0.001) Greek children skip breakfast (10.9%) comparing to other
nationalities (29.4%), whereas more Greeks use olive oil at home (Greek: 99.6%, other
nationalities: 94.5%, pvalue<0.001). In addition, the 18.4% of other nationalities chooses
commercially baked goods or pastries for breakfast (Greek: 9.1%, pvalue=0.003) and the
37% takes two yoghurts and/or 40g cheese daily (Greek: 50.2%, pvalue=0.008).

Table 4 depicts the main strongest correlations between child’s BMI and several individual
or family indicators. Guardian parent’s age and BMI are positively correlated (pvalue<0.001)
with child’s BMI (0.78 and 0.96 respectively), whileguardian parent’s lifestyle seems to have
a strong impact on child’s BMI, since the less a parent smokes and consumes alcohol, the
more normal child’s BMI tends to be. Conversely, guardian parent’s and child’s physical
activity are inversely correlated with child’s BMI (-0.72, pvalue=0.03 and -0.96, pvalue=0.04
respectively). Lastly, child’s high BMI was revealed to be strongly correlated to low
KIDMED score (-0.83, p value=0.01).

4. Discussion

The current study, performed during the recent challenging period of the financial and
refugee crisis in Greece, attempted to minimize the vacuum in the current knowledge on
dietary and lifestyle patterns in under 5 years old children of different ethnic background;by
setting light in the exploring and assessing potential differences and similarities concerning

body mass index (BMI), nutritional habits, as well as adherence to the Mediterranean diet
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between Greek and preschoolers of different ethnicity. Among the key findings of the study,
were the following: a) similar BMI rates between Greeks and ethnic minority groups, both
for the guardian parents (normal/overweight) and the preschoolers (normal weight), b)
significant weight gain of immigrant parents upon permanent stay in Greece, c) significant
variations in several lifestyle habits including heavier smoking by Greek parents, higher
physical activity in non-Greek parents of different ethnic origin, d) poor KIDMED score in
both ethnicity groups, yet slight differences were observed in some of the Mediterranean
dietary habits and patterns, ) strong correlation between child’s BMI and KIDMED score, as
well as with guardian parent’s age, BMI, and overall lifestyle.

4.1.Discussion under the light of the literature

4.1.1. Sociodemographic differences between native and non-indigenous preschoolers

Socio-demographic parameters play an integral role in forming lifestyle and health
behaviors'®, while immigrants are more vulnerable to social and economic disadvantage,
usually having low income, poor housing conditions and higher unemployment rates than the
native population of a country®®-1%!, Focusing on the Greek multicultural reality, a recent
study performed in Greece during the austerity period'®?, revealed that a relatively small
proportion (56.5%) of immigrant families -compared to the natives- had health insurance
coverage due to their being unemployed, informally employed, even undocumented. These
results echo those found in our study, which also revealed sociodemographic inequalities
between native Greeks and preschoolers’ families from other nationalities, regarding place of
residence, educational level and profession.Deepening the results of our study, both
population groups, indigenous (Greek) and other nationalities guardian parents, inevitably
experienced unemployment, as a consequence of the Greek economic crisis, with immigrant
parents, mainly women, exhibiting significantly higher unemployment rates, fact that is

interconnected to their place of residence, in the center of Athens.

4.1.2. Compliance with the Mediterranean dietary habits (KIDMED score) and BMI

between native and non-indigenous preschoolers
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Unhealthier and/or poorer diets according to the Mediterranean Diet Score!?were associated in
the literature with lower maternal educational level and parental unemployment*. Over the last
years a decline in adherence to the Mediterranean dietary pattern has been observed!®®, and a
parallel gradual shifting away from traditional dietary habits towards more “Westernized”
dietary choices, involving fast-foods, processed foods, sugary beverages and lower
consumption of local traditional foods, as a result of cultural and economic progress. Such
dietary pattern and preferences changes can be attributed to a higher availability of unhealthy
foods due to the globalization of the markets?%%2°% but can also be explained as an outcome of
an economical issue, since healthier foods cost more than unhealthy and/or as an educational
issue, as lower educated individuals may not have access to adequate information regarding
health matters?®2. Similar trends were also reported in the current study, with ethnicity minority
groups presenting slight divergence from the Mediterranean dietary pattern, yet with no
negative impact on BMI. These minor variations could probably be a result of the overall
impact of the financial crisis on the socio-economic status of all families regardless
ethnicity*®. The wider availability of foods and the improvement of living standards, along with
the influence of the host country dietary habits, which are closer to the Mediterranean
diettraditional pattern could often affect immigrants’ living standards and dietary habits
58 Towards this direction, non-indigenous families participating in our study presented
satisfying levels of adherence to the Mediterranean diet, while they stated gaining weight upon
permanent stay in Greece,mainly due to pregnancy or other reasons related to low physical

activity, disease and anxiety.

4.1.3. Adherence to Mediterranean diet and BMI

According to a Greek study in 6-12 years old children 2%’ skipping breakfast,lack of fruits and
vegetables consumption, and consumption of bread and soft drinks, were nutritional habits
positively associated with obesity, while lower rates of obesity were attributed to children’s
healthy nutrition in school.Physical activity, at the same time, was inversely correlated with
high BMI?%’. Some evidence in national studies from Mediterranean countries, such as
Portugal, Spain, and Greece confirm a frequent intake of healthy food (e.g. fruit and

vegetables) despite the high prevalence of overweight/obesity in early ages, attributed to
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extra energy intake from sugared beverages and snacks and higher than recommended
protein intake, especially from dairy products®.These observations seem to be slightly
present in our study, particularly among the ethnic minority groups. More specifically,
ethnicminority groupsin our study tended to consume fish more often than their native peers,
but also consumed pasta or rice almost every day, they had commercially baked goods or
pastries for breakfast and often skipped it. Breakfast skipping seems to be a growing scourge
connected in the literature to an unhealthy dietary children’s status leading to obesity risk and
high BMI 20829 depicted in higher percentages in immigrant children populations °.
Although Greek preschoolers are also skipping breakfast 2X°, immigrant preschoolers -in our
study- were significantly (twice the rate) more breakfast skippers comparing to their native
peers.On the other hand, our study revealed that more native Greek preschoolers consumed
olive oil at home and yoghurts and/or cheese daily, while they rarely visited restaurants / fast
foods and used less commercial goods that are higher than recommended in protein and

sugar.

4.1.4. Guardian parent’s obesity and lifestyle factors as determinants of preschoolers’

dietary behavior and weight

A plethora of studies have indicated the direct connectionofchildren’shealthy way of living
with family’s adequate foodconsumption, physical activity, parents’ limited alcohol intake
and avoidance of smoking®®. As prementioned above, low income has been, generally,
associated with atendency to unhealthy dietary habits, lower physical activity, alcohol
consumption, heavier smoking andhigher risk of chronic diseases®®°%% Furthermore, many
studies have reported on the role of family’s lifestyle and BMI on preschoolers’ health
behavior and overweight!®®1%, Due to the fact that the majority of guardian parents of our
research sample were females (mothers), we assume that there is strong correlation among
the degree mothers’ age, dietary and lifestyle pattern determine children’s BMI. Our study
findings, stressing guardian parents’ age, obesity or overweight as well as smoking habits,
alcohol consumption and physical inactivity, as clear indirect determinants of child’s BMI

and nutritional habits, come in compliance with relevant studies 1%,
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Although there are some limited existing research data on Greek preschoolers’ PA profile,
according to which they fail to meet the recommendations of PA for that age 54571%  with
immigrant preschoolers being in a more aggravated position 1, to the best of our knowledge,
there is no data on guardian parents’, Greek and from other nationalities, PA levels.
Therefore, we consider our finding that immigrant guardian parents are more physically
active than Greeks to be of major significance.

5. Study strengths and limitations

To the best of our knowledge, this was the first study on dietary and lifestyle habits of
preschoolers of different ethnicity residing in Attica, the largest administrative region in
Greece. At the same time, it measured the same outcomes in both preschoolers and their
guardian parent, attempting to comprehend the impact of familial habits on child’s BMI. The
design and the selected already validated instruments used, were among the major strengths
empowering study’s findings. Furthermore, the continuous monitoring of the survey
processes and the satisfying geographical coverage of the kindergartens have added value to
our key findings that comply with most studies in the literature as well as with our
observations and experience in the Greek setting.

However, results should be discussed under the light of several limitations, including the un-
clustered sampling and the small number of participants per non-indigenous ethnicity group.
For instance, families from Albania were much more numerous than those from other
countries, such as Sudan and Syria, constituting any cross-correlations impossible. Although
we didn’t perform a power analysis inserting a potential limitation to the generalizability of
our observations, we strongly believe that any overestimations or underestimations of the
outcomes are limited and may not affect final conclusions. This is due to the fact that
participants were representing the majority of kindergartens and a respected percentage of
preschoolers per kindergarten. Lastly, significant findings were discussed in this paper,
nevertheless no casual associations exist between the observed trends due to the nature of this

cross-sectional study.

6. Key messages and implications of the study
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The current study conveyed new knowledge on BMI prevalence in preschoolers and their
families, controlling for the role of ethnicity and other behavioral and lifestyle factors of
both groups (children and guardian parent), during the Greek financial crisis. It was evident
that although BMI was almost identical between the ethnicity groups, several variations in
the lifestyle, dietary and physical activity patterns were observed and could strongly affect
their later life in adolescence and adulthood. Education and familial socioeconomic status
could be considered core indicators associated with healthier quality diets and should be the
main target in future interventions towards a healthier lifestyle. Therefore, future studies
should focus on the exact nutritional habits of parents and children in home and school,
explicit physical activities, lifestyle beliefs and attitudes as well as cultural and spiritual
beliefs. Family’s lifestyle seem to have the strongest impact on preschoolers’ dietary habits
and BMI, regardless their ethnicity. In conclusion, family oriented interventions should
become the cornerstone of public health planning in low resource countries in Europe and
the Mediterranean region. Socio-economic characteristics jointly with food intake and
physical activity patterns have to be considered within the spectrum of individual and family

particularities and special needs.
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Abstract

Overweight/obesity prevalence in children has been constantly increasing in many countries of
the Mediterranean region, including Greece, especially during challenging periods of intense
immigration, financial and social recessions. The current study attempted to assess physical
activity and explore associations with BMI in preschoolers of different ethnicity, residing in
Attica, Greece. A cross-sectional study was performed, enrolling 578 preschoolers and 578
guardian parents, both native Greeks (n=451) and other nationalities (n=127). Current levels of
vigorous physical activity (outdoor play, sports participation, active transport to/from school)
or sedentary behaviors (television viewing, video/DVD and computer game use) among native
and immigrant preschoolers in Attica region were described and found to vary partially
between Greek and other ethnic groups (p<0,05). Frequency of physical activity was inversely

correlated to body mass index, indicating that the less they exercise the more body mass index
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rises in both ethnic groups (Pearson’s r, p; -0.97, 0,04 in Greeks and -0.81, 0,04 in other
ethnicities). Physical activity was found to be an independent indicator of increased body mass
index (B estimate= -0.8, p=0.02), but some particular habits tended to increase risk of high
body mass index in preschoolers (p<0,05: TV watching daily and in weekends, mother’s time
spending in watching TV or using the computer and parent’s attempting to provide food even
when the child is not hungry). Observed burden, associations and identified risk factors could
support additional research hypothesis generation and first-level intervention programs in

Greece and other countries of similar socio-demographic profile.

Keywords: physical activity, body mass index, nutritional habits, immigrants, ethnicity

Introduction

Physical activity (PA) and nutritional habits are amongst the core health behaviors that are
silhouetted during preschool years, while they tend to affect several core obesity indicators;
including body mass index (BMI) *¢. The 2011 World’s Health Organization (WHO) estimation
47 highlighted that more than 42 million preschoolers are overweight, with most of them having
low PA and high sedentary behavior 24, Therefore, it is evident that this age group deserves
prompt attention and monitoring these children prospectively to capture childhood and adult life

health and clinical outcomes.

Greece is among the developed countries with constantly increasing overweight and obesity
rates, with mean prevalence in Greek preschoolers being approximately 23% %28, Furthermore,
other international studies have already recognized importance of this fact and have reported low
levels of PA during school hours, high levels of sedentary time ?>%®%and the potential devastating
effects on child’s health and development %2, Apart from body fat-related impact, PA
contributes to other aspects of health, such as bone and skeletal health, cardiometabolic health,

motor skill development, cognitive development and psychosocial health 3334,

Although PA trends to vary between preschoolers of diverse ethnic groups 8%, little is currently
known *. Ethnic differences in prevalence of childhood and preschool overweight/obesity, BMI

and PA have been extensively investigated in the USA, while European studies on this topic are
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scarce %37, Further evidence on these trends and associations is essential, especially in countries
of the Mediterranean region, that have increased rates of immigrants and increased
overweight/obesity tendency 8.

The current study attempted to fill this vacuum in the literature by assessing PA status and
associations with BMI in preschoolers in Attica region, Greece. Three core research questions
were formed as follows; Which are the current levels and potential variations of vigorous PA or
sedentary behaviors among native and immigrant preschoolers in Attica region? Are these any
associations between BMI and PA indicators? To what extend increases in preschoolers’ BMI

could be affected by low levels of PA and vice versa?

Materials and Methods
Study design

This current paper reports PA and related associations with BMI, as identified by a larger cross-
sectional study assessing overall nutritional and lifestyle habits of preschoolers and their families
(i.e. guardian parent). The study was conducted in Attica region (largest administrative region in
Greece, including the capital city), during the school year 2016-2017 and included preschoolers
of Greek and other ethnicities, aged 5 to 6 years and permanent residents in the study region.

A satisfying geographical coverage of kindergartens was achieved upon invitation of all active
facilities in the study region (Figure 1). A total of 63 kindergartens located in 36 municipalities
within the Attica region, situated both at the suburbs and in the center of capital city (Athens),
were randomly selected from a list provided by the Ministry of Education. Furthermore, five
hundred and seventy-eight (n=578) guardian parents of preschool children, both native Greeks
(n=451) and other nationalities (n=127) attending the enrolled kindergartens were included in the
study.

Inclusion and exclusion criteria

All participants had to meet all inclusion criteria set: a) Permanent residents in Attica (at least
the last 2 years, regardless ethnicity), b) Registered in the selected kindergartens, b) speaking
and comprehending the Greek language regardless ethnicity. Preschoolers not attending the
extended educational program (from 8.15 a.m. to 16 p.m.) were excluded in order to ensure
that all participants (preschoolers) would eat lunch during school hours and would have the

chance to participate in potential PA activities of the full kindergarten’s program.
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Ethical issues

The study was designed and carried out according to the principles of Helsinki Declaration
(1989) and approved by the Research Department of the Education Institute of the Hellenic
Ministry of Education (approval F15/1774/222145/2016). Questionnaires were distributed and
filled in by the guardian parents during kindergarten hours. All kindergartens were extensively
informed for the purposes and processes of this study and provided written approval (a/a:
03/10/2016).

Tools and measures

The Physical Activity Questionnaire in preschoolers (developed by Rhea study and tested in
Greek settings) was utilized to assess PA status 8%, The questionnaire is a reliable tool
assessing both vigorous PA and sedentary behavior, along with core related lifestyle behaviors
and habits. Additionally, the Food Frequency Questionnaire (FFQ) 18 was also used to assed
nutritional habits. It is a validated semi-quantitative food frequency questionnaire designed to
assess habitual dietary intake in preschoolers and their families.

The PA and FFQ tools were distributed along with an additional information sheet including
information on family’s sociodemographic profile (gender, age, place of residence, duration of
living in Greece, parental educational level and profession) and preschooler’s weight and height.
BMI was employed as a representative body fat index and calculated based on the formula;
weight / height?.

Statistical analysis

Analysis was conducted in the IBM SPSS 24.0. All tests were two-tailed and performed with
statistical significance set at a=0.05. Distributions of all variables were tested by Kolmogorov-
Smirnov and binomial chi-square; indicating a normal distribution in most cases. Descriptive
statistics were exported and demonstrated using N (%) for categorical variables and Mean
(Standard Deviations, SD) for scale variables. Furthermore, chi-square, Mann-Whitney and
Student’s t tests were performed to identify potential differences between native Greeks and
ethnicity minority groups. Additionally, the correlation coefficient was estimated using
Pearson r, in order to assess association between preschoolers’ BMI and PA indicators. A
linear regression model was developed to assess risk of increased BMI due to PA indicators.
The model was adjusted to ethnicity. Lastly, a new variable was computed and is presented
under the name “physical activity”; considering all PA questions on frequency of TV watching,
indoor and outdoor playing activities using the weighted mean formula.

Results

Participants’ profile

The vast majority of the preschoolers’ guardian parents were females (mothers) (Greeks:
81.2% and other nationalities: 77.1%) with mean age 38.2 and 35.1 years. Similarly, mean
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number of preschooler per family was 1.4 in both ethnic groups. However, place of residence,
educational level and profession varied significantly (p value<0.001) between Greek and other
nationalities. As expected, the majority of Greeks were residing in West Attica (32.2%),
whereas those of other nationalities were in the center of Athens (52.5%). Most Greek guardian
parents were working in the public sector (80.1% vs 65% in other ethnicities) and had a high
school (44.1% vs 48.8% in other ethnicities) or university degree (35.9% vs 21.1% in other
ethnicities).

Current burden in Greek and other ethnic groups
Body mass index and physical activity

Tables 1 and 2 depict all observed variations between ethnicity groups, BMI and PA habits. In
most cases although BMI was found to be almost similar (p =0.06) between Greeks (mean=15.7;
SD=2.2) and preschoolers of other ethnicity (mean=15.8; SD=3.3), many PA items varied
significantly. Preschoolers of other ethnicity tended to watch TV more hours daily comparing to
Greek (mean=2.2 vs 1.6 hours/day, p<0.001), and during weekends (mean=3.6 vs 2.7 hours/day
in weekend, p <0.001).

Nevertheless, duration of playing basketball in the kindergarten’s yard was also found to vary
significantly (p=0.03) in favor of those of other ethnicity (mean=20.3 minutes/day vs 14.8
minutes/day in Greeks). Similarly, they played more (p=0.04) both in actively and sedentary
position in the kindergarten (mean=59.5 minutes/day vs 48.4 minutes/day in Greeks). The
majority of Greek preschoolers, on the other hand, tend to play in the playgrounds (56.7% vs
38.1% in other ethnicities, p<0.001) and have several scheduled afternoon activities (74.1% vs
40.2% in other ethnicities, p<0.001).

Greeks seemed to have more intense PA during summer as well (e.g. swimming, p<0.001)
playing at the sand, p=0.02), as well as frequent skating (p=0.02). Still they reported less
frequently that they went for calm or intense walk with their parents (88.2% in other ethnicity vs
66.1% in Greeks).

Furthermore, the vast majority of parents of Greek preschoolers reported that spent almost no
personal time to facilitate child’s physical activity (mothers: 41.4%; fathers: 39.9%). Although
slightly lower proportions were reported by the other ethnicities (mothers: 39.2%; fathers:
35.8%) in “almost no time” response, more of them tend to offer at least 2 hour/week (mothers:
11.2%; fathers:17.5%) or 1 hour/week (mothers: 12.8%; fathers: 13.3%) and more than 7
hours/week (mothers: 6.4%; fathers: 6.6%).Additional findings on PA trends per ethnicity group
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are presented in Table 1 in the Supplementary materials, since only significant variations were
included in Tables 1 and 2 (main manuscript).

Nutritional habits and parent’s views on child’s current weight:

Table 3 presents guardian parent’s responses on child’s core nutritional habits and their views on
child’s current weight. More parents (p<0.05) of other ethnicity reported that the child: eats more
when is anxious/stressed (7.1% vs 2.9% in Greeks), asks for drinks and refreshments frequently
(47.2% vs 30.6%), enjoys tasting new food (32.3% vs 22.6%), if allowed, would eat much more
quantities/food (11% vs 7.3%), looks forward to lunch time (22.1% vs 5.3%), even he/she is not
hungry parents would try to provide food (37.9% vs 34.3%) and would drink something all day
long (37.9% vs 34.3%). On the contrary, more Greek parents reported (p<0.05) that the child:
has to eat all food in his/her dish (45.6% vs 44.1%) and if parent doesn’t control child’s diet, the

child would eat less than necessary (46.2% vs 41.7%).

Observed associations between physical activity and body mass index

Moreover, several correlations (Pearson’s r) were identified between child’s BMI and selected
PA and behavioral indicators, in Greek and other ethnicity groups (Table 4). Similar medium or
strong associations were observed in both ethnic groups, with the statistically significant ones
being reported in the table (p=0.04). Overall, PA was inversely correlated to BMI (i.e. the less
they exercise the more increased BMI), with a correlation coefficient of -0.97 in Greek ethnicity
and -0.95 in those of other ethnicity. Parameters that tended to have the strongest proportional
correlations with BMI were: TV watching daily and in weekends. Strongest inversely
proportional associations were noticed in: physical exercise/participation in music-dance games,
playing actively in kindergarten and scheduled afterschool activities. Lastly, mother’s time spend
in watching TV or using the computer seemed to increase child’s BMI (Greek: 0.6, Other
ethnicity: 0.7), trying to provide food even when the child is not hungry presented similar trends
(Greek: 0.7, Other ethnicity: 0.5).

Risk of high body mass index due to physical activity
Table 5 presents the joint effect of multiple PA indicators in increased risk for high BMI in
preschoolers, testing for ethnicity. One independent predictor is also reported in the table; overall

physical activity (B estimate=-0.8, p=0.02).
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Other parameters that increase the risk of high BMI include TV watching daily (B estimate=0.6)
and in weekends (B estimate=0.4), mother’s time spending in watching TV or using the computer
(B estimate=0.5) and parent’s attempting to provide food even when the child is not hungry (p
estimate=0.7). Inversely, vigorous PA seemed to have a protective role on BMI increases. Such
parameters are physical exercising in music-dance games (3 estimate= -0.6), active playing in
kindergarten (B estimate= -0.7) and participation in additional scheduled afterschool activities (
estimate= -0.6).

Discussion

Main findings

This cross-sectional study shed light on PA and BMI status in preschoolers in Greece, exploring
trends and associations in those of Greek or other ethnicity. Three core outcomes were exported
as a response to the three research questions set. a) Current levels of vigorous PA or sedentary
behaviors among native and immigrant preschoolers in Attica region were described and found
to vary partially between Greek and other ethnic groups; b) PA frequency was inversely
correlated to BMI, indicating that the less they exercise the more BMI rises in both ethnic
groups; ¢) PA is considered an independent indicator of increased BMI but some particular PA
habits tend to increase risk of high BMI in preschoolers (i.e. TV watching daily and in weekends,
mother’s time spending in watching TV or using the computer and parent’s attempting to provide

food even when the child is not hungry).

Reflections over the light of the literature

PA and BMI variations between different ethnicities

Adverse lifestyle behaviors such as excessive amounts of TV watching, breakfast skipping, or
lack of participation in sports have been shown to be more common among preschoolers from
low family socioeconomic status or of ethnic minority groups 6. The current study revealed
such variations, especially in PA habits that had to do with afterschool activities. Similarly to our
study, sports and vigorous PA were significantly more frequent in native Italian girls

(preschoolers) than in immigrant girls %.0ther studies have also demonstrated that native-born
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children have greater participation in sports and afterschool PA compared to immigrants ®176, A
potential explanation is discussed in the literature, and is related to language as a barrier 2%, It
seems to have an impact on PA in several ways, including difficulties in accessing
knowledge/literacy about PA, health assets, as well as information on when and where to access
PA in the host country 2. Cultural background, host country’s attitudes towards immigrants from
a specific country, financial limitations, racial harassment and lack of knowledge of host culture
could also play a core role on these differences 21243253 This could also be explained under the
light of the Greek austerity period and the additional financial barriers that immigrants have
compared to the native population 2°*. It is widely met that immigrant families can’t afford
systematic after school activities, which most of the times are costly, and therefore preschoolers
are mainly activated during school hours and/or in free of charge sedentary behavior at home

184,248,251

PA indicators as risk and protective factors for BMI

A wide range of studies has stressed already established PA related risk factors for increased
BMI, but mainly focuses on children of other age groups (rather than preschoolers) 2552%,
However, there is some evidence supporting current findings on preschoolers. Preschoolers TV
watching, mother’s and parental TV watching and sedentary behavior, as well as their nutritional

behavior over their children are the major risk factors under discussion 2°7-2%,

Parents’ nutritional and PA behavior over preschoolers (e.g. feeding them even when they are
not hungry and PA choices, etc) may have a strong impact on child’s BMI 8%2%° Sych parental
attitudes are important, since studies suggest that maternal behavior towards child’s feeding and
nutritional habits could negatively or positively influence child’s food intake, appetite arousal
and food portion size 2!, At the same time, evidence explains that components of appetite
reactivity have significant effect on child's adiposity which is partly mediated by child's actual

food portion size and later affects BMI trends as child gets older) 262,
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Strengths and limitations

To the best of our knowledge, this was the first study exploring PA and BMI associations in
preschoolers of different ethnicity residing in Attica, Greece with respect to parent’s attitudes
over child’s feeding and PA behaviors. Study design and the already validated questionnaires
strengthen study’s findings, at least towards exporting reliable conclusions on PA and BMI
trends. Continuous monitoring of the survey processes and the satisfying geographical
coverage of the kindergartens also enhance study findings that come in agreement with

international evidence.

However, there is a range of limitations that should be taken into consideration. These include
the absence of power analysis prior sampling (satisfying geographical coverage attempted to
minimize this bias) and the un-clustered sampling and the small number of participants per
non-indigenous ethnicity group. Core findings should be discussed carefully, since no casual

associations exist due to study design (i.e. cross-sectional study).

Implications

“Investing” in the maximizing children’s participation in PA activities is multiply beneficial with
consequent protective effects, not only for the prevention of obesity, but also in other aspects of
children’s health, such as bone and skeletal health, cardiometabolic health, motor skill
development, cognitive development and psychosocial health 3233, On this premise, the need for
the integration of movement programs that nurture children’s both actual and self-perceived

skills within preschool education is warranted regardless ethnicity °.

Furthermore, this study should become the cornerstone for policy makers in Greece, to enhance
sport activities and free access PA programs for preschoolers. Systematic monitoring of these
programs in time would be essential for the promotion of healthy behaviors of immigrants,
minority groups and the entire Greek population. Following the NASPE guidelines !, PA
interventions in preschoolers should be coordinated and implemented nationally. International
evidence recommends family’s daily engagement to PA should exceed the 120 minutes of PA

and avoid staying inactive for more than 60 minutes at a time (except while sleeping) 6.
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Reducing financial barriers to activities, especially for children, could be a beneficial

consequence of improving sports participation for low socio-economic groups.

An important public health message should be the idea of PA and health living “investment”.
The observed burden, associations and identified risk factors could support additional research
hypothesis generation, as well as first-level intervention programs in Greece and other countries
of similar socio-demographic profile.
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