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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 
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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 ½ 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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ΠΕΡΙΛΗΨΗ  

Η παιδική παχυσαρκία και η εμφάνιση υπερβολικού βάρους στα παιδιά, από την πρώιμη 

παιδική ηλικία, αποτελεί ένα παγκόσμιο αυξανόμενο πρόβλημα δημόσιας υγείας, ειδικά σε 

χώρες που υφίστανται σοβαρές κοινωνικο-οικονομικές μεταρρυθμίσεις. 

συμπεριλαμβανομένης της Ελλάδας. Παράγοντες όπως η αυξημένη μετανάστευση, η 

συνακόλουθη χαμηλότερη κοινωνικοοικονομική κατάσταση, οι αλλαγές στον τύπο των 

τροφίμων, η υπερκατανάλωση προϊόντων υψηλής περιεκτικότητας σε λιπαρά και πρωτεΐνες, 

προπαρασκευασμένων και γρήγορων τροφίμων, η χαμηλή πρόσληψη ινών και η αυξημένη 

πρόσληψη ζάχαρης και γλυκαντικών ποτών, καθώς και η παράλληλη μείωση της σωματικής 

άσκησης και δραστηριότητας, η υψηλή έκθεση σε δραστηριότητες αναψυχής που βασίζονται 

στην παρακολούθηση τηλεοπτικών εκπομπών και καθιστικές δραστηριότητες, αναδεικνύουν 

τις κύριες αλλαγές του σύγχρονου πολυπολιτισμικού κόσμου που οδηγούν στο φαινόμενο να 

είναι παχύσαρκα και υπέρβαρα παιδιά ακόμη και κάτω των 5 ετών.  

Στο πλαίσιο του παραπάνω προβληματισμού σχεδιάστηκε η τρέχουσα συγχρονική μελέτη, 

κατά την περίοδο της Ελληνικής οικονομικής κρίσης, με στόχο την εκτίμηση του Δείκτη 

Μάζας Σώματος (BMI) των Ελλήνων και αλλοδαπών νηπίων και της οικογένειάς τους, των 

διατροφικών τους συνηθειών, την εκτίμηση του βαθμού υιοθέτησης ή μη του προτύπου της 

Μεσογειακής Διατροφής. Στόχος, επίσης, της μελέτης αυτής υπήρξε η διερεύνηση των 

διατροφικών συνηθειών γονέων και νηπίων, Ελλήνων και μη, οι οποίες δρουν καθοριστικά 

(προστατευτικά ή επιβαρυντικά) ως προς το Δείκτη Μάζας Σώματος (ΒΜΙ) και το KIDMED 

σκορ των νηπίων, ανεξαρτήτως προέλευσης.  

Επιπλέον, η παρούσα μελέτη είχε ως στόχο να διερευνηθούν και να συγκριθούν τα επίπεδα 

έντονης φυσικής δραστηριότητας (υπαίθρια παιχνίδια, συμμετοχή σε αθλήματα, ενεργή 

μεταφορά από / προς το σχολείο) ή καθιστικής συμπεριφοράς (παρακολούθηση 

τηλεόρασης, βίντεο / DVD και χρήση ηλεκτρονικών παιχνιδιών) σε παιδιά προσχολικής 

ηλικίας Ελλήνων και μεταναστών στην Αττική. 

Η συγχρονική αυτή μελέτη πραγματοποιήθηκε στην Αττική κατά τη διάρκεια του σχολικού 

έτους 2016-2017. Δείγμα της μελέτης αποτέλεσαν 578 νήπια (5-6 ετών) και 578 
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γονείς/κηδεμόνες, Έλληνες (n = 451) και άλλων εθνικοτήτων (n = 127).Ένα γεωγραφικά 

αντιπροσωπευτικό δείγμα 63 Δημόσιων Νηπιαγωγείων σε 36 δήμους/κοινότητες της Αττικής 

επιλέχθηκε τυχαία από σχετική λίστα σχολείων του Υπουργείου Παιδείας, Έρευνας και 

Θρησκευμάτων.  

Το Ερωτηματολόγιο Συχνότητας Τροφίμων (Food Frequency Questionnaire / FFQ) και το 

KIDMED Score χρησιμοποιήθηκαν ως βασικά ερευνητικά εργαλεία διερεύνησης των 

διατροφικών συνηθειών των παιδιών και του επιπέδου προσκόλλησης τους στο πρότυπο της 

Μεσογειακής Διατροφής, ενώ συλλέχθηκαν πληροφορίες σχετικά με το δημογραφικό προφίλ 

των γονέων, τον τρόπο ζωής και τον Δείκτη Μάζας Σώματος γονέων και νηπίων. Το 

ερωτηματολόγιο σωματικής άσκησης στα παιδιά προσχολικής ηλικίας (το οποίο σχεδιάστηκε 

στα πλαίσια της μελέτης Rhea και δοκιμάστηκε σε ελληνικά περιβάλλοντα) χρησιμοποιήθηκε, 

επίσης, για την αξιολόγηση της φυσικής κατάστασης, άσκησης και δραστηριότητας (Physical 

Activity), τόσο της έντονης φυσικής κατάστασης / δραστηριότητας, όσο και της καθιστικής 

συμπεριφοράς, όσο και των συνακόλουθων συνηθειών του τρόπου ζωής, των νηπίων και των 

οικογενειών τους. 

Συνοψίζοντας τα αποτελέσματα της μελέτης, στα πλαίσια της διδακτορικής διατριβής, σε μια 

πρόταση, το μοντέλο διατροφής της οικογένειας, οι επιλογές τρόπου ζωής και οι πολιτισμικές 

ιδιαιτερότητες φαίνεται να καθορίζουν τα επίπεδα διατροφικής συμπεριφοράς των παιδιών, 

τον Δείκτη Μάζας Σώματός τους, το KIDMEDScore, αλλά και τα επίπεδα σωματικής άσκησης, 

με τον παράγοντα της εθνικής καταγωγής, να διαδραματίζει ρόλο, τόσο στις οικογενειακές 

διατροφικές συνήθειες όσο και στις συνήθειες του ζωής των παιδιών προσχολικής ηλικίας και 

των γονέων τους.   

Δεν παρατηρήθηκαν στατιστικά σημαντικά διαφορές στα ποσοστά Δείκτη Μάζας Σώματος 

(BMI), μεταξύ των γονέων Ελλήνων και αλλοδαπών (mean BMIήταν 24.9 (13.2) για τους 

Έλληνες γονείς και 24.8 (4.5) για τους γονείς άλλων εθνικοτήτων, στα όρια μεταξύ κανονικό 

βάρος/υπέρβαροι), παρά τη σημαντικά αναφερόμενη πρόσληψη βάρους των αλλοδαπών 

γονέων κατά τη διάρκεια της μόνιμης διαβίωσης τους στην Ελλάδα. (κατά προσέγγιση /Μ.Ο. 

12 kg). Αναδείχθηκαν στατιστικά σημαντικές διαφορές στις συνήθειες του τρόπου ζωής, 

συγκεκριμένα υψηλότερα ποσοστά καπνίσματος των Ελλήνων γονέων και υψηλότερα 
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ποσοστά φυσικής άσκησης στους γονείς άλλων εθνοτήτων (p value<0.05). Οι παράγοντες που 

παρουσίασαν συσχέτιση με το Δείκτη Μάζας Σώματος των νηπίων ήταν: η ηλικία και ο Δείκτης 

Μάζας Σώματος της μητέρας, το επίπεδο καπνίσματος της μητέρας, καθώς και η κατανάλωση 

αλκοόλ. Η φυσική άσκηση μητέρας και παιδιού και το KIDMED score του παιδιού 

αναδείχθηκαν ως προστατευτικοί παράγοντες σε σχέση με το Δείκτη Μάζας Σώματος.  

Τα αποτελέσματα της μελέτης μας ανέδειξαν στατιστικά σημαντικό ποσοστό συμφωνίας  

μεταξύ των διατροφικών συνηθειών γονέων/κηδεμόνων και νηπίων. Ως ισχυροί προγνωστικοί 

δείκτες που αυξάνουν σημαντικά το Δείκτη Μάζας Σώματος σε παιδιά προσχολικής ηλικίας (p 

value<0.05) ξεχώρισαν τα ακόλουθα χαρακτηριστικά διατροφής και τρόπου ζωής των γονέων, 

Ελλήνων και μη: χαμηλά επίπεδα KIDMED Score, χαμηλή συχνότητα αφαίρεσης του λίπους 

από το φαγητό, χαμηλή συχνότητα υιοθέτησης της Μεσογειακής Διατροφής από τους γονείς. 

Αντιθέτως, η κατανάλωση από την οικογένεια πρωινού και μεσημεριανού γεύματος, η υψηλή 

συχνότητα κατανάλωσης λαχανικών και φρούτων, καθώς και η ενεργή φυσική δραστηριότητα 

των γονέων, αλλά και ο διατροφικός έλεγχος των τελευταίων στα παιδιά, προέκυψαν ως 

προγνωστικοί δείκτες / παράγοντες μείωσης του κινδύνου εμφάνισης υψηλού Δείκτη Μάζας 

Σώματος των νηπίων. Τέλος, το αυξημένο ποσοστό άσκησης και φυσικής δραστηριότητας των 

νηπίων και η υιοθέτηση, από τους γονείς, της Μεσογειακής Διατροφής, έδειξαν μείωση του 

κινδύνου χαμηλού KIDMED Score στα νήπια, ανεξαρτήτως εθνικής προέλευσης. 

Εστιάζοντας στην παχυσαρκία και τις διατροφικές διαφορές μεταξύ των νηπίων, Ελλήνων και 

μη, δεν ανιχνεύθηκε διαφορά στο ΔΜΣ των παιδιών δεν διέφερε και (15,7 στα νήπια από 

Ελλάδα και 15,8 στα νήπια άλλων εθνοτήτων αντίστοιχα, με κατανομή ανάμεσα στα όρια 

φυσιολογικό / υγιές βάρος. Ομοίως, η βαθμολογία KIDMED ήταν «φτωχή» στην πλειονότητα 

και των νηπίων και των δύο ομάδων (τιμή p = 0,7). Παρατηρήθηκαν, ωστόσο, αρκετές 

διαφορές στις υπο-κατηγορίες του KIDMED Score που μετρούν τις μεσογειακές διατροφικές 

συνήθειες των παιδιών. Συγκεκριμένα, περισσότερα παιδιά άλλων εθνικοτήτων καταναλώνουν 

τακτικά ψάρια (τιμή p = 0,04) και επισκέπτονται περισσότερες από μία φορές την εβδομάδα 

εστιατόριο τύπου fast food σε σύγκριση με τα νήπια ελληνικής καταγωγής (τιμή p <0,001). 

Επιπλέον, το 70,9% των νηπίων άλλης εθνικότητας καταναλώνει σχεδόν καθημερινά ζυμαρικά 

ή ρύζι (τιμή p <0,001), ενώ το 80,2%  των νηπίων άλλης εθνικότητας καταναλώνει δημητριακά 
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ή ξηρούς καρπούς για πρωινό (τιμή p = 0,02). Επίσης, στατιστικά σημαντικά (p value<0.001) 

λιγότερα νήπια Ελλήνων δεν τρώνε πρωινό (10.9%), σε σχέση με τα νήπια άλλων εθνοτήτων 

(29.4%),ενώ περισσότερα παιδιά Ελληνικής καταγωγής χρησιμοποιούν ελαιόλαδο στο σπίτι 

(Έλληνες: 99,6%, άλλες εθνικότητες: 94,5%, τιμή p <0,001). Επιπλέον, ποσοστό 18,4% των 

νηπίων άλλων εθνικοτήτων επιλέγει για πρωινό στο σχολείο αρτοσκευάσματα του εμπορίου 

και γλυκά (Έλληνες: 9,1%, τιμή p = 0,003), ενώ διαφέρει, επίσης, η κατανάλωση 

γαλακτοκομικών προϊόντων μεταξύ των νηπίων Ελλήνων και άλλων εθνικοτήτων (37% των 

αλλοδαπών νηπίων καταναλώνει δύο γιαούρτια ή / και 40 γραμμάρια ημερησίως, συγκριτικά 

με αντίστοιχο ποσοστό Ελλήνων νηπίων 50.2%, p value=0.008). 

Σύμφωνα με τα αποτελέσματα της μελέτης, η συχνότητα της σωματικής δραστηριότητας 

συσχετίζεται αντιστρόφως ανάλογα με τον Δείκτη Μάζας Σώματος, υποδεικνύοντας ότι όσο 

λιγότερο ασκούνται γονείς και παιδιά, τόσο περισσότερο αυξάνεται ο ΔΜΣ και στις δύο 

εθνοτικές ομάδες. Η φυσική άσκηση / δραστηριότητα αναδείχθηκε ως ένας ανεξάρτητος 

δείκτης αυξημένου Δείκτη Μάζας Σώματος, αλλά ορισμένες ιδιαίτερες συνήθειες τείνουν να 

αυξάνουν τον κίνδυνο εμφάνισης υψηλού ΔΜΣ στα παιδιά προσχολικής ηλικίας: η 

παρακολούθηση τηλεόρασης κατά τις καθημερινές και τα Σαββατοκύριακα, ο χρόνος που 

δαπανά μητέρα στην τηλεόραση ή στη χρήση υπολογιστή, αλλά και η προσπάθεια των γονέων 

να παρέχουν τροφή στο παιδί ακόμα και όταν αυτό δεν είναι πεινασμένο. 

Επιπλέον, εξετάστηκαν τα επίπεδα έντονης σωματικής δραστηριότητας (υπαίθρια παιχνίδια, 

συμμετοχή σε αθλήματα, μεταφορά από / προς το σχολείο), επίπεδα συμμετοχής σε 

καθιστικές δραστηριότητες (παρακολούθηση τηλεόρασης, βίντεο / DVD και χρήση 

ηλεκτρονικών παιχνιδιών) σε παιδιά προσχολικής ηλικίας Ελλήνων και αλλοδαπών στην 

Αττική. Ανιχνεύθηκαν σημαντικές διαφορές ανάμεσα στις δυο ομάδες Ελλήνων και μη: τα 

νήπια άλλων εθνικοτήτων τείνουν να παρακολουθούν τηλεόραση περισσότερες ώρες 

καθημερινά συγκριτικά με τα νήπια Ελλήνων (p <0.001), και τα Σαββατοκύριακα (p <0.001).  

Παρόλα αυτά, η διάρκεια του μπάσκετ στην αυλή του νηπιαγωγείου βρέθηκε επίσης να 

διαφέρει σημαντικά (p = 0,03) υπέρ των άλλων εθνοτήτων, συγκριτικά με τα νήπια Ελλήνων. 

Ομοίως, τα νήπια με καταγωγή από άλλες χώρες παίζουν περισσότερα (p = 0,04) τόσο σε 

ενεργές όσο και καθιστικές δραστηριότητες κατά τη διάρκεια του προγράμματος στο 
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νηπιαγωγείο, ενώ η πλειοψηφία των Ελλήνων νηπίων φαίνεται να παίζουν περισσότερο στις 

παιδικές χαρές (56,7% έναντι 38,1% σε άλλες εθνότητες, p <0,001) και έχουν σημαντικά 

περισσότερες προγραμματισμένες απογευματινές αθλητικές δραστηριότητες (74,1% έναντι 

40,2% σε άλλες εθνότητες, p <0,001 ). 

Ακόμη, τα νήπια των ελληνικών οικογενειών φαίνεται να δραστηριοποιούνται εντονότερα 

κατά τη διάρκεια του καλοκαιριού στη θάλασσα (π.χ. κολύμβηση, p <0,001, παίζοντας στην 

άμμο, p = 0,02). Η δραστηριότητα της ήρεμης ή έντονη βόλτας των παιδιών με τους γονείς 

τους, αναφέρθηκε λιγότερο στα νήπια Ελλήνων (66,1%), έναντι ποσοστού88,2% στα νήπια 

άλλης εθνικότητας. 

Η συντριπτική πλειοψηφία των Ελλήνων γονέων ανέφερε, επίσης, ότι δεν αφιερώνει σχεδόν 

καθόλου προσωπικό χρόνο για να διευκολύνει τη σωματική άσκηση των παιδιών (μητέρες: 

41,4% · πατέρες: 39,9%). Αν και η απάντηση "σχεδόν καθόλου", ήταν σε ελαφρώς χαμηλότερο 

ποσοστό στους αλλοδαπούς γονείς (μητέρες: 39,2%, πατέρες: 35,8%), οι περισσότεροι από 

τους αλλοδαπούς γονείς τείνουν να προσφέρουν τουλάχιστον ½ ώρα την εβδομάδα (μητέρες: 

11,2%, πατέρες: 17,5 %) ή 1 ώρα εβδομαδιαίως (μητέρες: 12,8%, πατέρες: 13,3%) και 

περισσότερο από 7 ώρες την εβδομάδα σε χαμηλότερο ακόμη ποσοστό (μητέρες: 6,4% · 

πατέρες: 6,6%). 

Καθώς ο τρόπος ζωής της οικογένειας φαίνεται να έχει ισχυρό αντίκτυπο στις διατροφικές 

συνήθειες και το Δείκτη Μάζας, ανεξαιρέτως εθνότητας, ο προσδιορισμός των διατροφικών 

προτύπων στην προσχολική ηλικία μπορεί να αποτελέσει αξιόπιστο δείκτη για την 

παρακολούθηση των επιδημικών φαινομένων παχυσαρκίας στις πρώιμες ηλικίες.  Οι 

οικογένειες θα πρέπει να ενθαρρύνονται να προωθούν τις βέλτιστες διατροφικές συνήθειες 

προς επίτευξη καλύτερων αποτελεσμάτων υγείας για τα παιδιά τους. 

 

ΛΕΞΕΙΣ – ΚΛΕΙΔΙΑ: Παιδιά Προσχολικής Ηλικίας, Μετανάστες, Εθνική Προέλευση, 

Κοινωνικοοικονομικό Επίπεδο, Τρόπος Ζωής, Διατροφικές Συνήθειες, Διατροφή, Οικογενειακά 

Γεύματα, Μεσογειακή Διατροφή, KIDMED Σκορ, Παχυσαρκία, Δείκτης Μάζας Σώματος, Γονικές 

Επιδράσεις, Φυσική Άσκηση, Έντονη Φυσική Δραστηριότητα, Καθιστική Συμπεριφορά, Σπόρ, 

Εξωτερικό Παιχνίδι, ΠαρακολούθησηΤηλεόραση     
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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 

OW/OB 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 I, 
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). 

 
OVERWEIGHT 
 

 

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

 
OBESOGENIC 
ENVIRONMENT 
 

 

An environment that promotes high energy intake and sedentary behavior. 
This includes the foods that are available, affordable, accessible and 
promoted; physical activity opportunities; and the social norms in relation to 
food and physical activity. 

 

http://www.who.int/childgrowth/standards/technical_report/en/
http://www.who.int/nutrition/publications/growthref_who_bulletin/en/
http://www.who.int/childgrowth/standards/technical_report/en/
http://www.who.int/nutrition/publications/growthref_who_bulletin/en/
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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 4. 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 life5. 

Childhood overweight and obesity is a growing public health problem worldwide, especially in 

countries undergoing severe financial and/or social reforms; including Greece 6,7. 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) 9-12.  

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 8,13. 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 1. Towards this direction, family’s nutritional pattern, lifestyle 

choices and cultural particularities seem to determine child’s behaviors, BMI and overall health 

assets 14. 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 17. 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 health18. Even among 

preschoolers obesity and lifestyle pattern seems to have changed1. 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%) 9. Overweight prevalence in young 

children has increased even more during the austerity period in Greece (18.2%), while obesity 

reached the 7.4% 19. 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 8,20. 

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 21,22.  

Despite their socioeconomic disadvantages and healthcare accessibility barriers, those 

maintaining a satisfying overall health status are able to travel and reach host countries 23,24. 
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This is known as the “migrant paradox” phenomenon 25. 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 7,27. 

Greece is among the developed countries with constantly increasing overweight and obesity 

rates, with mean prevalence in Greek preschoolers being approximately 23% 10,28.  

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 29,30and the 

potential devastating effects on child’s health and development 31,32. 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 33,34.  

 

Although PA trends to vary between preschoolers of diverse ethnic groups 8,35, little is currently 

known 35. 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 36,37. 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 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 Obesity1 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 food1. 
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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 prevention39,40and 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 42. 

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) 43. 

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 countries44.  

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 45,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 18.    

A Systematic (2016) Review, by Pereira-da-Silva et al. 46 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, 46 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 Score36. Τhe 2011 World’s Health 

Organization (WHO) estimation47, highlighted that more than 42 million preschoolers are 

overweight, with most of them having low PA and high sedentary behavior12,48. 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 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pereira-da-Silva%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27338427
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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 49,50. 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 8,51,52. 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 8,35, little 

is currently known 35. 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 36,37. 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 38.  

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/OB 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. RΕCEARCH 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: 

• 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:   

 

• That there would be high level of concordance of guardian parents’ and preschoolers’ 

dietary habits.  

• That family's lifestyle would be correlated with preschoolers’ BMI & KIDMED score in 

any ethnic group 

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

BMI, regardless ethnicity.  
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• Differences would be observed in BMI rates between Greeks and non-indigenous 

guardian parents and preschoolers. 

• 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. 

• 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.  

• 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: 

• Differences between indigenous Greek and immigrant preschoolers would be observed 

in the sub-categories of KIDMED score measuring Mediterranean diet habits.  

• 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.    

• 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.   

• Preschoolers of other ethnicity would watch TV more hours daily comparing to Greek, as 

well as during weekends.   

• 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.  

• Guardian parents of other ethnicities would dedicate less time to engage themselves in 

PA, compared to Greek parents.   

• 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.   

 

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 studied4. 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 Greece8. 

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, I 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-



35 

 

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 behaviors53. 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 behaviors54.  

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 Theory55. 

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)55 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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among preschool children  
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review  
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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 health56. 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 outcomes57. 

Obesity alarming rising trends seem to gradually stabilize or may be plateauing in some settings 

5,58, 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 1. 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 59. 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 34,60.  

 

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 61. 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 year62. 

Preschoolers’ OW/OB prevalence was also recorded in the ‘ToyBox’ Study63, 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 64,65.  

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%) 67, thus being 

among the European countries with the highest levels of childhood obesity68. It is estimated 

that the prevalence of overweight and obesity is markedly different among children and 

adolescents in Greece and elsewhere69,70. 

 

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 64. 

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 57,71,72. 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 time74. 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 role75.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 behavior76. 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 obesity77,78. 

 

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 countries79. 

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 life80. 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 

behaviors81. Caregivers play a key role in the development of the physical and social home 

environment82. 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 intake83. 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 active84,85. 

 

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 
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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 86. 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 87. 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 88. 

 

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 weight89, as already 

demonstrated in a previous study90, 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 10 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 

number of obese parents increased. According to the GENESIS Study on preschoolers 10, 

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 parents10. 

This trend of increased risk of overweight with increasing parental overweight is in line with 

other published data 91. 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 92 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 81,93. 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 behaviors94. 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 95. A relevant dietary behavior among children is eating regular meals 96 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 97. 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 98. 

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 99.Despite the fact that fathers and mothers 

were found to influence the child’s eating behavior100,101, the influence differs for mothers 

compared to fathers102,103. Paternal dietary influence was identified for fruit but also for fat-and 

energy-dense, nutrient-poor foods104,105, whereas positive child–mother correlations have been 
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reported for fruit and vegetable intake106 and soft drinks107. Accordingly, children’s food 

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) 100.  

Previous research has demonstrated that the association between parental and child intake 

increased with an increasing number of family meals at home 99 and that the number of family 

meals was positively associated with the consumption of healthier foods 106. 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 108. Accordingly, higher family meal frequency was found to be associated with 

significantly fewer weekly servings of sweets and sugar-sweetened beverages 109; however, the 

consumption of those non-core foods (e.g., sugar sweetened beverages) was found to be higher 

when their home availability was higher 109.  

 

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 screen9, that 

television viewing is still the predominant screen time behavior for preschoolers110.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) 111-113 and especially with 

overweight or obesity 114,115. In 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 116,117. Nonetheless, there remains room for improving 

the screen use behavior in most young children118.  
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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 

children67 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) study67. 

Observations from the GENESIS Study in Greek preschoolers 67 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 ≥2 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 119,120. Research data from The Generation R 

Study121,122 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 time121,123.  

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 123. Not highly 

educated mothers have been reported to display more positive attitudes about TV viewing, 

believing that TV programs are instructive and stimulating 124.  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 

background121.  
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Introduction: Part 3 

 

Adherence to the Mediterranean Diet Pattern and 

related BMI of preschoolers’ from migrant and native 

origin 
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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 125. Although the definition of the MD is not 

consensual, mainly because this dietary pattern is rather heterogeneous among Mediterranean 

countries125126,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 126,127.  

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 27. 

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 inflammation128,129. Greater adherence to a Mediterranean-

like dietary pattern is associated with longevity130, a significant improvement in health status, 

especially reductions in the risk of developing metabolic syndrome and major chronic 

morbidities128.  
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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 

quality 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 adults129. 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) 131, and low 

fruit and vegetable intake 94. 

In Greece, however, there are only a few studies assessing the nutrient intake of Greek 

preschoolers, with the GENESIS Study132 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 133,134. In particular, it has 

been revealed that fat intake among children was much higher than recommended 134, with 

young children consuming sugar added beverages on a daily basis and this is strongly related to 

low intake of fruit and vegetables 135.  
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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 136,137. In 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 crises139. 

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 141,142.  

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 

investigated in the past. According to the GENESIS Study in Greek preschoolers132 maternal 

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, Greece11, 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 health145. Previous studies have suggested that the economic recession has resulted in 

reduced access to a nutritious diet and impaired nutritional status and health146,147. 

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 obese148. 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” 150.  

The habitual physical activity of children, as a latent time series of activity type and intensity 151, 

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 152,153.  

 

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 154. 

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 155. 

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 32,156,157. 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 attention158.    

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 159. 

 

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 

worldwide160. 

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/day161. 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) 

estimation47 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 age48,59,163. Sedentary behavior is commonly addressed as screen-based 

inactivity in terms of TV watching and computer use164 and also correlated to unhealthy food 

habits, TV watching and consumption of sweets158,165. 

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 166. 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 56. There is emerging evidence that sedentary behavior 

during the preschool years is associated with the development of overweight and obesity 60. 

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 167. 

 

4.4.1. Associations between physical activity and Body Mass Index 

Preschool years represent a crucial time to study the determinants of childhood obesity36, 

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 evidence168,169 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 children67,73. 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 

life156. 

 

4.4.2. PA indicators as risk and protective factors for BMI  

Demographic and biological factors. In the systematic review of Hinkley and colleagues 48 and 

the review by Timmons and colleagues 170, 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) 48,170. An indeterminate result was found for parental BMI 48, but a 

negative association was found 170 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 48. According to a systematic review on behavioral factors of 

preschoolers’ sedentary behaviors 171, 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 171. 
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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 active85,171. In addition, parental 

encouragements and parental discouragements were not associated with preschoolers’ 

physical activity levels 171, while a negative, inverse association between preschoolers’ TV 

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 groups172,173.  Despite 

the fact that adverse lifestyle behaviors and inequalities seem to establish around the 

preschool period73, 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 active8, according 

to other findings equally or less active35 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 obesity3. 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) 174,175 and ethnic minority children 172,176participate less often in 

organized sports compared with high SEP children and ethnic majority children. Research on 

the associations of family SEP175,177 and ethnic background 176,178 with children’s outdoor play is 

scarcer and conflicting, possible due to the use of different indicators of SEP 175,177. 

Furthermore, previous research on the associations of ethnic background with children’s sports 

participation and outdoor play have either been conducted in the US 178, which hampers 

generalization to ethnic minority groups in Europe, or in Europe comparing heterogeneous 

groups of ethnic minority children (native versus non-native children) 172,176, 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 

activities179, 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 Rotterdam180, 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 group36. Previous researches76,176 

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

planned sports activities led by staff - than immigrant children.76 

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 age36. 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 181, 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. 

 

• 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 in in 2017 and the “4XF for silver safety” in 2016. 

 

• 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 182, 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). 

 

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’ 183, 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) 184, the Physical Activity 

Questionnaire in preschoolers (developed by Rhea study and tested in Greek settings) 185, while 

the Mediterranean Diet Quality Index (KIDMED) 129 was also incorporated in the final 

questionnaire 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) 184. 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 



71 

 

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) 184 and the Mediterranean Diet Quality Index (KIDMED)129. The 

KIDMED score 46 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 

questionnaire designed to assess habitual dietary intake in preschool children 183. Primary 

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) 185. 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) 186. 

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/OB 
among preschoolers in Athens, Greece.  

1st Research question 

Family’s lifestyle impact on Greek and different nationality preschoolers’ dietary habits and BMI 

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. 
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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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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, ΒΜΙdidn’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 
N (%) 

p valuea 

 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 
a day 

306 (67.8) 83 (65.4) 0.6 

Has fresh or cooked vegetables more than 
once a day 

110 (24.6) 27 (31.3) 0.5 

Consumes fish regularly (at least 2–3/week) 88 (19.5) 21 (24.4) 0.04 
Goes >1/ week to a fast food restaurant 
(hamburger) 

10 (2.2) 18 (14.2) <0.001 

Likes pulses and eats them >1/week 298 (66.1) 75 (59.1) 0.1 
Consumes pasta or rice almost every day (5 or 
more per week) 

253 (56.2) 90 (70.9) <0.001 

Has cereals or grains (bread, etc) for 
breakfast 

315 (69.8) 101 (80.2) 0.02 

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, 
milk, etc) 

421 (93.3) 117 (92.1) 0.7 

Has commercially baked goods or pastries for 
breakfast 

41 (9.1) 23 (18.4) 0.003 

Takes two yoghurts and/or some cheese (40 
g) daily  

226 (50.2) 47 (37.0) 0.008 

Takes sweets and candy several times every 
day 

84 (18.6) 20 (15.9) 0.5 

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 

coefficienta 
p value 

Parents and familial 
indicators 

  

Age 0.78 <0.001 
BMI 0.96 <0.001 

Smoking habits 
(pack/years) 

0.81 0.02 

Alcohol consumption 
(glasses/week) 

0.79 0.03 

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). 
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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 

N (%) 
p value 

 Greeks 
N=451 

Other nationality 
N=127 

 

Parents’ frequency of                                   
Mediterranean diet 

  <0.001 

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 
souvlakery) 

<0.001 

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 (β estimate= -0.8, SE=0.2), low 

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

estimate= -0.6, SE=0.2) and parents’ low frequency of following MD (β 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 (β estimate= 0.7, SE=0.3), mother’s age (β estimate= 0.4, 

SE=0.03) and BMI (β 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 (β estimate= 

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

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

 
 

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

 
 
 

Predictors βestimatea Standard Error p value 

KIDMED score -0.8 0.2 <0.001 

Physical Activity -0.8 0.3 0.02 

Removing fat from 
meat prior eating 

-0.6 0.2 0.03 

Watching TV while 
eating 

0.7 0.3 0.04 

Mother’s age 0.4 0.03 0.03 
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Parents’ BMI 0.6 0.1 0.01 

Parents’ frequency 
of following 
Mediterranean 
Diet 

-0.5 0.4 0.01 

Parents’ Smoking 
habits (pack/years) 

0.2 0.1 0.03 

Parents’ years of 
smoking 

0.3 0.02 <0.001 

Parents’ Alcohol 
consumption 
(glasses/week) 

0.1 0.03 0.04 

Parents’ Physical 
Activity 

-0.2 0.09 0.03 

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 (β estimate= 0.8, SE=0.2) 

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

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

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

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

physically active parents (β 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 (β 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 βestimatea 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 

-0.6 0.02 0.01 

Parents controlling 
child’s diet 

-0.6 0.4 0.03 

Parents’ Physical 
Activity 

-0.5 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 (β estimate= -0.6, SE=0.3) and parents’ 

frequency of following the Mediterranean Diet (β 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 (β estimate= 0.5, SE=0.08). Similar trends were observed to 

preschoolers whose parents have a high BMI (β estimate= 0.7, SE=0.01) and are long-term 

smokers (β estimate= 0.5, SE=0.4).  

 
 

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

 

Predictors       β estimatea Standard 
Error 

p value 

Children’s 
Physical 
Activity 

-0.6 0.3 0.02 

Watching TV 
while eating 

0.5 0.08 <0.001 

Parents’ BMI 0.7 0.1 0.01 

Parents’ 
frequency of 
following 
Mediterranean 
Diet 

-0.9 0.03 <0.001 

Parents’ years 
of smoking 

0.5 0.4 0.03 

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 
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(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 ½ 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 
N (%) 

p valuea 

  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, 
intensively (Days per week) * 

4 (0.5) 2 (0.5) 0.01 

Swimming in the beach during summer 
(days/week) * 

4 (0.2) 2 (0.3) 0.001 

Playing at the sand while being at the 
beach (days/week) * 

3 (0.4) 2 (0.2) 0.02 

Cycling 
  

0.05 

Yes 379 (84) 96 (75.6) 
 

No 72 (15.3) 31 (24.4) 
 

 

*Mean, SD 
a chi-square, Mann-Whitney and Student’s t tests were performed  
 

 
 

Table 10: Physical activity of preschoolers of Greek and other ethnicity (part 2) 
 

Physical activity Ethnicity 
N (%) 

p valuea 

  Greeks  Other ethnicity   

Going for calm or intense 

walk with the parents  

    <0.001 

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)   
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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, 

offered to child’s physical 

activities  

    0.08 

Almost no time 186 (41.4) 49 (39.2)   

½ hour/week 48 (10.7) 14 (11.2)   

½ hour to 1 hour/week  56 (12.5) 16 (12.8)   

1-2 hours/week  75 (16.7) 20 (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 

to child’s physical activities  

    0.004 

Almost no time 176 (39.9) 43 (35.8)   

½ hour/week 51 (11.6) 21 (17.5)   

½ 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) 9 (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 

using computer during free 

time (per week) 

    <0.001 

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 

a 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 
N (%) 

p valuea 

 
Greeks Other ethnicity 

 

Eats more when is 
anxious/stressed 

13 (2.9) 9 (7.1) 0.02 

Asks for drinks and 
refreshments frequently 

138 (30.6) 60 (47.2) 0.02 

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 
much more quantities 

33 (7.3) 14 (11) 0.01 

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 
something all day long 

69 (15.4) 38 (29.9) 0.008 
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Has to eat all food in his/her 
dish 

205 (45.6) 56 (44.1) 0.04 

Even when child is not 
hungry, parent tries to 
provide food 

154 (34.3) 48 (37.9) 0.02 

If parent doesn’t control 
child’s diet, child eats less 
than necessary 

208 (46.2) 53 (41.7) 0.009 

Parent’s views on child’s 
current weight 

  
0.9 

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) 
 

a 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)a BMI (Other ethnicity) a 

  Correlation 
coefficient 

p value Correlation 
coefficient 

p value 

TV watching, daily (hours) 0.77  0.03 0.71  0.04 

TV watching in weekends 
(hours) 

0.73  0.04 0.68  0.04 

Physical exercising or 
participating in music-
dance games 

-0.78 0.03 -0.70 0.03 

Playing actively  in 
kindergarten 

-0.78 0.01 -0.77 0.04 

Playing football in 
kindergarten yard 

-0.55 0.04 -0.69 0.03 

Playing basketball in 
kindergarten yard 

-0.76 0.02 -0.71 0.04 

Scheduled afterschool 
activities 

-0.78 0.01 -0.81 0.04 

Physical activity* -0.97  0.04 -0.95 0.04 

Mother: Time watching TV 
or using computer during 
free time (per week) 

0.6 0.04 0.7 0.03 

Even when child is not 
hungry, parent tries to 
provide food 

0.7  0.03 0.5 0.04 

 

*variable computed based on frequency of TV watching, indoor and outdoor playing activities 
a 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 (β estimate= -0.8, p=0.02).  

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

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

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

hungry (β 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 (β estimate= -0.6), active playing in 

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

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

Predictors  β estimatea Standard Error p value 
Child’s TV watching, 
daily (hours) 

0.6 0.5 0.04 

Child’s TV watching 
in weekends (hours) 

0.4 0.3 0.04 

Physical exercising or 
participating in 
music-dance games 

-0.6 0.3 0.02 

Playing actively in 
kindergarten 

-0.7 0.2 <0.001 

Scheduled 
afterschool activities 

-0.6 0.4 0.01 

Physical activity* -0.8 0.3 0.02 
Mother: Time 
watching TV or using 
computer during 
free time(per week) 

0.5 0.2 0.04 

Even when child is 
not hungry, parent 
tries to provide food 

0.7 0.1 0.03 

a Linear regression model adjusted for ethnicity 
*Independent predictor; Crude β estimate is provided 
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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 children187, 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 behaviors188, 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 189-191. 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 mothers4. 

Focusing on the Greek multicultural reality, a recent study performed in Greece during the 

austerity period 192, 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 193. 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 58,66,194.Furthermore, many studies have 

reported on the role of family’s lifestyle and BMI on preschoolers’ health behavior and 

overweight 190,195. 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 66,195. 

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 origin76, 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 64,67,196, with immigrant preschoolers being in a more 

aggravated position 191, 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 

of child eating habits, behaviors 197 and their weight status 198. The current study stressed this 

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.    
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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 129 were associated in 

the literature with lower maternal educational level and parental unemployment 46. Over the last 

years a decline in adherence to the Mediterranean dietary pattern has been observed 199, 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 200,201, 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 202.  

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 49. 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 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. Our research finding that immigrant guardian parents’ anxiety and stress was a risk 

factor for increased BMI, is in accordance with other studies37, 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 203,204, for example through an association between stress and increased 

food intake, as well as potentially physiological effects of stress on metabolism 205,206. 

 

Adherence to Mediterranean diet and BMI 
 

According to a Greek study in 6-12 years old children 207 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 

BMI207. 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 products46.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 208,209, depicted in higher percentages in immigrant children populations 

191. Although Greek preschoolers are also skipping breakfast 210, 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 73,211, and to the best of our knowledge, few studies have 

estimated the associations between objectively measured PA and BMI in preschoolers 99,212.  

 

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 48,170. 

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 172. In addition, parental 

encouragement and role modeling may support the child's physical activity through their 

influence on the child‘s self-efficacy 155.  

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 2014213. 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 169. 

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 125 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 215suggesting that levels of 

children’s TV viewing increase the overweight epidemic among children 1,59. Socioeconomic 

inequalities in television viewing time, which may precede social disparities in overweight, have 

been observed in school-aged children 61,63-65 and adolescents 67,216 but there is significantly less 

knowledge about this association in preschoolers 11,55,72,188.  

 

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 217.Similarly, according to the GENESIS study, examining the factors 

associated with television viewing time in Greek toddlers and preschoolers 218, 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 219, 

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 219.   

 

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 10,220,221. A child’s BMI was more 

strongly associated with mother’s BMI than father’s BMI 222,223. Similarly, according to the 

GRECO Study 188 and the Toybox Study 224in 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 10, 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 225. 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 99. Our finding echoes that of the Greek PANACEA Study in 10-12-year-old 

Greek children 226, in which daily consumption of breakfast was also inversely associated with 

prevalence of OW/OB in both genders 227. Moreover, 4-5 year-old children who were not eating 

breakfast every day were twice as likely to become overweight or obese 228.In a study performed 

in 2-5 year-old children in Australia 229, 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 108. 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 230. 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 230, 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 132 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 235, 

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 15. 

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 237
.  

 

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 148. 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 148. 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 143,239, as well as 

Cypriot children 240.  
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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 148, 

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 241.  

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, Greece8, 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 76, 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 76. 

 

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 59,176,180. In light of the many 

adverse health effects associated with children’s television viewing173,219, 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 73,242-244. 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 

245,246, during structured physical education lessons 243, or by making changes to the preschool 

curriculum and environment, or the preschool policy 242,247. 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 girls36.Other 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 21. 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 21.  

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 21,248-253. 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 254. 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 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) 255,256. 

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 257-259. 

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 89,260. 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 261. 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 older261. 

“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 health32,33. 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 
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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. Almost 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  
 

• 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. 

• 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 

• 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.  

• 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 32,33. 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 regardless ethnicity 76.  

• 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 161, 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) 161.  

• 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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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, R2=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 
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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 sévère de surpoids qui touche les jeunes enfants; des facteurs alimentaires et de 

style de vie individuels et parentaux sont associés à la survenue de TA / OB chez les enfants 

d'âge préscolaire.  

L’objectif de l’étude était d’évaluer les trajectoires alimentaires et de style de vie des parents 

qui permettent de prédire et de déterminer l’IMC et le score de KIDMED pour les enfants grecs 

et immigrés. 

Matériel et méthodes: 578 parents gardiens et 578 enfants d’âge préscolaire (âgés de 5 à 6 ans), 

des Grecs autochtones (n = 451) et d’autres nationalités (n = 127) ont participé à cette étude 

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’âge préscolaire (rho de Spearman = 0,94, R2 = 0,91, p 

<0,001) a été révélé. Les prédicteurs les plus puissants augmentant de manière significative 

l’IMC chez les enfants d’âge préscolaire (p <0,05) étaient: les faibles niveaux de score 

KIDMED, la faible fréquence d’élimination des graisses de la viande avant l’alimentation, la 

faible fréquence parentale de la diète méditerranéenne. En revanche, la consommation régulière 

de petits-déjeuners et de brunch en famille, la consommation fréquente de légumes ou de fruits et 

les parents physiquement actifs qui contrôlent le régime alimentaire des enfants d’âge préscolaire 

étaient des prédicteurs de la diminution du risque d’IMC élevé chez les enfants. L’activité 

physique accrue de l’enfant et la fréquence avec laquelle les parents suivent le régime 

méditerranéen diminuent le risque de faible score KIDMED chez les enfants d’âge préscolaire. 

Conclusions: Les caractéristiques du mode de vie, les habitudes et les choix alimentaires des 

parents gardiens, grecs et d’autres nationalités, jouent un rôle déterminant dans le renforcement 

ou l’aggravation des résultats pour la santé des enfants d’âge préscolaire. Les familles devraient 

promouvoir des habitudes alimentaires optimales pour de meilleurs résultats en matière de santé. 

 

Mots clés:enfants d'âge 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.1A worldwide 

increase in levels of overweight/obesity (OW/OB) in preschool age has been reported, while 

2020 projections predict a rise to 9.1%.59 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.61 

The etiology of early childhood OW/OB, which still remains an understudied issue,11is 

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).72,188 Parental BMI scores are significantly linked with child’s BMI and levels of 

adherence to the Mediterranean Diet (MD);10 an important health-promoting pattern for 

children129 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.67,46 

Although OW/OB rates are more prevalent in low Socio-Economic Status (SES) and ethnic 

minority groups,60 the relationship of these socio-demographic variables with parental feeding 

practices and culture262 is still under-examined. 

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,263 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).264Furthermore, longer periods of TV viewing have been identified as an important 

modulator of the risk of greater BMI and OW/OB in preschoolers.9,219 

Although OW/OB rates in preschoolers in Greece are reported265 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.11,71 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”.38 The framework of ethnicity in our study, similarly to 

other cross-sectional studies,182 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).184Additional 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)184 and the Mediterranean Diet Quality Index (KIDMED).129 The 

KIDMED score46 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.183 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).185 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 rho= 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 (β estimate= -0.8, SE=0.2), low levels of 

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

0.6, SE=0.2) and parents’ low frequency of following MD (β 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 (β estimate= 0.7, SE=0.3), mother’s age (β estimate= 0.4, SE=0.03) 

and BMI (β 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 (β estimate= 0.2, 

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

physically inactive (β 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 (β estimate= 0.8, SE=0.2) and 

the highest the number of meals consumed at fast food restaurants (β estimate= 0.7, SE=0.1), the 

greatest is the risk for high BMI in children. On the contrary, consumption of breakfast (β 

estimate= -0.9, SE=0.1) and brunch (β estimate= -0.8, SE=0.1), high frequency of consuming 

vegetables or fruits (β estimate= -0.6, SE=0.02) and physically active parents (β 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 (β 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 (β estimate= -0.6, SE=0.3) and parents’ 

frequency of following the Mediterranean Diet (β 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 (β estimate= 0.5, SE=0.08). Similar trends were observed to 

preschoolers whose parents have a high BMI (β estimate= 0.7, SE=0.01) and are long-term 

smokers (β estimate= 0.5, SE=0.4). All p<0.05.  
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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, behaviors197 and their weight status.198 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,73,211 

and to the best of our knowledge, few studies have estimated the associations between 

objectively measured PA and BMI in preschoolers.99,212 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.213-214 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. 125 

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 215-217suggesting that increased levels of children’s TV viewing increase 
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the overweight epidemic among children.1,59Similarly to our study, the GENESIS study218 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.10,220,221Similarly, according to the GRECO Study 188 and the Toy 

Box Study224in preschoolers, mother’s age was a protective predictor for both girls’ and boys’ 

OW/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.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 185. 

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.225 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.99Our finding echoes those of the Greek PANACEA 

Study in 10-12-year-old Greek children,226 in which daily consumption of breakfast was also 

inversely associated with prevalence of OW/OB in both genders.227 
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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.108-235 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.230 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,230 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.236 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.  

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.148 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.148 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,143,239 as well as Cypriot children.240 
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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 dietary patterns could be a reliable indicator for 

monitoring overweight/obesity epidemics at early ages. 

 

Keywords: Body Mass Index; Obesity; Lifestyle; Preschoolers; Immigrants; Mediterranean 

Diet. 

 

 

 

 

 



187 

 

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 6,7. 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 groups8. Greek studies 

from 2007 to 2015 focusing on preschoolers report high percentage (21.2-23.2%) of 

overweight (including obesity) 9-12. 

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 8,13. 

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 children1.Towards this direction, family’s nutritional 

pattern, lifestyle choices and cultural particularities seem to determine child’s behaviors, 

BMI and overall health assets14. 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 17. 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 18. Even among 

preschoolers obesity and lifestyle pattern seems to have changed 1. 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%) 9. Overweight prevalence in 

young children has increased even more during the austerity period in Greece (18.2%), while 

obesity reached the 7.4% 19. 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 8,20. 

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 21,22.  

Despite their socioeconomic disadvantages and healthcare accessibility barriers, those 

maintaining a satisfying overall health status are able to travel and reach host countries23,24. 

This is known as the “migrant paradox” phenomenon25. Nevertheless, upon permanent and 

long-term stay, intrinsic and environmental factors cause unhealthy weight gain, often 

beyond the levels seen in native populations26. 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 7,27. 

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 Greece49,50. 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 8,51,52.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 45,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 18.  

 

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 

EducationInstitute 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” 38. The 

framework of ethnicity in our study, similarly to other cross-sectional studies 182, 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’ 183, 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) 184, the Physical Activity 

Questionnaire in preschoolers (developed by Rhea study and tested in Greek settings) 185, while 

theMediterranean Diet Quality Index (KIDMED)129 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) 186. 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, e) 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 

behaviors188, 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 country189-191. Focusing on the Greek multicultural reality, a recent 

study performed in Greece during the austerity period192, 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 Score129were associated in 

the literature with lower maternal educational level and parental unemployment46. Over the last 

years a decline in adherence to the Mediterranean dietary pattern has been observed199, 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 markets200,201,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 matters202. 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 

ethnicity49.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 207 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 BMI207. 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 products46.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 208,209, depicted in higher percentages in immigrant children populations 191. 

Although Greek preschoolers are also skipping breakfast 210, 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 smoking193. 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 diseases58,66,194.Furthermore, many 

studies have reported on the role of family’s lifestyle and BMI on preschoolers’ health 

behavior and overweight190,195. 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 66,195. 



197 

 

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 64,67,196, with 

immigrant preschoolers being in a more aggravated position 191, 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 (β 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) 36. Τhe 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 12,48. 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% 10,28.   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 29,30and the potential devastating 

effects on child’s health and development 31,32. 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 33,34.  

 

Although PA trends to vary between preschoolers of diverse ethnic groups 8,35, little is currently 

known 35. 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 36,37. 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 38.  

 

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 184. 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) 186 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 / height2.  

 

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 ½ 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 (β estimate= -0.8, p=0.02).  
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Other parameters that increase the risk of high BMI include TV watching daily (β estimate=0.6) 

and in weekends (β estimate=0.4), mother’s time spending in watching TV or using the computer 

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

estimate=0.7). Inversely, vigorous PA seemed to have a protective role on BMI increases. Such 

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

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

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; c) 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 59,176. 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 36.Other studies have also demonstrated that native-born 
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children have greater participation in sports and afterschool PA compared to immigrants 76,176. A 

potential explanation is discussed in the literature, and is related to language as a barrier 21. 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 21. 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 21,248-253. 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 254. 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) 255,256. 

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 257-259. 

 

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 89,260. 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 261. 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) 261. 
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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 32,33. 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 regardless ethnicity 76.  

 

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 161, 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) 161. 
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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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