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1. Wstep

W ostatnich latach mozna zaobserwowac coraz wigksze zainteresowanie zdrowym
stylem zycia, ktore obejmuje m.in. prawidlowe nawyki zywieniowe, regularng aktywno$¢
fizyczng oraz ograniczanie uzywek, takich jak tyton i alkohol. Przestrzeganie tych zasad
pomaga w utrzymaniu prawidlowej masy ciata, a tym samym wptywa pozytywnie na jako$¢
zycia (Li et al. 2023). Wzrost tej Swiadomosci jest wynikiem wielu dziatan profilaktycznych,
kampanii spotecznych oraz przeprowadzanej w szkotach edukacji zdrowotnej (Casa-Coila et
al. 2025). Pomimo rosnacej $wiadomosci oraz licznych dzialan profilaktycznych, problem
nadwagi i otylosci nadal jest wyzwaniem dla zdrowia publicznego. Szczeg6lnie niepokojace
jest zwiekszajace sie rozpowszechnienie tego zjawiska wsrdd dzieci i mtodziezy, co wskazuje
na fakt, ze podejmowane kroki nie zawsze przynosza oczekiwane rezultaty (Zhang et al.
2024).

Wzrost liczby przypadkow nadwagi i otylosci obserwowany jest niemal na calym
$wiecie, prowadzac do alarmujacych statystyk. Zgodnie z danymi Swiatowej Organizacji
Zdrowia (WHO) problem nadwagi i1 otytosci osigga obecnie globalng skalg. W 2022 roku co
O0sma osoba na $wiecie byta otyla, a czegsto§¢ wystepowania tego zjawiska wzrosta ponad
czterokrotnie wsréd mtodziezy w porownaniu z 1990 rokiem. Ponad 390 milionéw dzieci
i mtodziezy w wieku 5-19 lat mialo nadwage, w tym 160 milionéw chorowato na otytos¢.
Wedlug WHO w 2024 roku nadwage rozpoznano u okoto 35 miliondéw dzieci ponizej 5. roku
zycia (WHO, 2025).

Otylos¢ definiuje si¢ jako nadmierne nagromadzenie tkanki thuszczowej w organizmie,
wynikajace najczesciej z dlugotrwatego zaburzenia réwnowagi pomigdzy ilo$cig dostarczanej
energii a jej wydatkowaniem (Oussaada et al. 2019). Stan ten stanowi istotny problem
zdrowotny, prowadzacy do licznych konsekwencji metabolicznych, somatycznych
oraz psychospotecznych. W praktyce klinicznej do oceny nadwagi 1 otylosci najczgsciej
wykorzystuje si¢ wskaznik masy ciata (BMI). Zgodnie z kryteriami Swiatowej Organizacji
Zdrowia (WHO), u os6b dorostych nadwage rozpoznaje si¢ przy wartoSciach BMI > 25
kg/m?, natomiast otylo§¢ przy BMI > 30 kg/m? (WHO, 2025). W przypadku dzieci i
mtodziezy, ze wzgledu na odmienno$¢ rozwojowg zalezng od wieku 1 pflci, stosuje si¢ siatki
centylowe. Otylo$¢ rozpoznaje si¢ przy wartosciach BMI > 95. percentyla, natomiast nadwage
przy wartosciach pomiedzy 85. a 95. percentylem (CDC, 2024; Ministerstwo Zdrowia, 2023).

Chociaz wskaznik BMI jest obecnie powszechnie wykorzystywany w praktyce kliniczne;,
bardziej obiektywng ocen¢ zawartosci tkanki thuszczowej umozliwiajg bezposrednie metody

pomiaru skladu ciata. Nalezg do nich m.in. analiza bioimpedancji elektrycznej (BIA), ktora
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pozwala na iloSciowa ocen¢ komponentow sktadu ciata (Chan et al. 2023), a takze metody
referencyjne, takie jak tomografia komputerowa (TK) oraz rezonans magnetyczny (MR)
(Xuetal. 2021; Fang et al. 2018). Jednak ze wzgledu na wysokie koszty i ograniczong
dostgpnos¢ tych technik, BMI pozostaje podstawowym narz¢dziem stosowanym w codzienne;j
diagnostyce nadwagi i otylosci (Javed et al. 2015).

W badaniach nad zaburzeniami odzywiania zwigzanymi z nadmierng masa ciata czgsto
wykorzystywane s3 standaryzowane narzedzia kwestionariuszowe. Jednym z najczgsciej
stosowanych narzedzi jest Eating Disorder Examination Questionnaire (EDE-Q), uznawany
za jedno z podstawowych narzedzi oceny objawow zaburzen odzywiania, obejmujace takie
wymiary jak: restrykcje dietetyczne, koncentracja na jedzeniu, ksztalcie sylwetki i masie ciala
(Lichtenstein et al. 2021). Rownie powszechnie wykorzystywany jest kwestionariusz Eating
Attitudes Test-26 (EAT-26), ktory jest narzedziem shuzagcym do oceny ryzyka zaburzen
odzywiania na podstawie postaw 1 zachowan zywieniowych (Janahi et al. 2026). W praktyce
klinicznej stosowany jest takze krotki kwestionariusz SCOFF, ktoéry dzigki zwieztej formie
umozliwia szybkie wykrywanie oséb z podwyzszonym ryzykiem zaburzen odzywiania
iwykazuje zadowalajaca trafno$¢ diagnostyczng (Solmi et al. 2015). Roéwniez
wykorzystywane sg kwestionariusze samoopisowe, ktore pozwalaja na ocen¢ nasilenia
objawdw zaburzen odzywiania, takich jak restrykcje dietetyczne, nadmierna koncentracja na
jedzeniu, niezadowolenie z masy ciata czy ksztattu sylwetki. Dodatkowo kolejnym, z
stosowanych narzedzi w populacji dzieci 1 mlodziezy jest kwestionariusz Child and
Adolescent Eating Disorder Examination Questionnaire (ChEDE-Q), ktory stanowi adaptacje
kwestionariusza EDE-Q dostosowang do wieku rozwojowego badanych (Kliem et al. 2017).

Otytos$¢ 1 nadwaga u dzieci 1 mlodziezy to zjawisko, ktore ma ztozony charakter. Otytosé
nie jest jedynie problemem estetycznym, lecz powazng chorobg prowadzaca do licznych
konsekwencji zdrowotnych i spotecznych (Zhang et al. 2024). Z tego wzgledu warto przyjrzeé
si¢ blizej temu zjawisku, jego przyczynom oraz skutkom.

Otylos$¢ u dzieci 1 mlodziezy wynika z interakcji wielu czynnikoéw m.in. biologicznych,
srodowiskowych oraz behawioralnych. Zjawisko to mozna podzieli¢ na dwie glowne
kategorie: otytos¢ prosta i otylos¢ wtérng. W wiekszosci przypadkéw u dzieci 1 mtodziezy
wystepuje otylo$¢ prosta. Glownym mechanizmem, ktory prowadzi do jej rozwoju jest
dodatni bilans energetyczny - czyli spozywanie wigkszej ilosci kalorii niz ich zuzycie.
Zjawisko to czesto wigze si¢ z nadmiernym spozyciem produktéw bogatych w cukry proste,
spozywaniem duzych porcji oraz niskim poziomem aktywnosci fizycznej, ponadto pandemia
COVID-19 dodatkowo zaostrzyla te problemy, prowadzac do gwalttownego wzrostu

wskaznikow otytosci wsrod dzieci (Sahoo et al. 2015).
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Jedng z kluczowych przyczyn tej formy otytosci jest nadmierne spozycie kalorii, co jest
bezposrednio zwigzane z nieodpowiednia dieta. Gotowe dania i fast foody, ktore zawieraja
duze ilosci cukru oraz tluszczoOw nasyconych, a jednocze$nie s3 ubogie w witaminy
1 mikroelementy, sprzyjaja rozrostowi tkanki thuszczowej. Ponadto, nieregularnos¢ positkow
oraz zbyt duze porcje roéwniez przyczyniajg si¢ do nadwagi i otylosci (Mannino et al. 2022;
Jebeile et al. 2022).

W rozwoju otytosci u dzieci duze znaczenie majg rOwniez poczatkowe etapy zycia, takie
jak okres prenatalny i1 niemowlecy. W tym czasie szczegOlnie wazne sg zachowania
zdrowotne matki, jak i dziecka. Do najwazniejszych naleza: prawidlowy przebieg ciazy,
unikanie ekspozycji na dym tytoniowy, karmienie piersig oraz zapewnienie odpowiedniej
dlugos$ci snu, ktére moga znaczaco ogranicza¢ ryzyko rozwoju otylosci juz we wczesnym
dziecinstwie (Marshall et al.2019).

Kolejnym istotnym czynnikiem jest brak aktywnos$ci fizycznej. Wspolczesne dzieci
imlodziez spgdzaja duzo czasu na ogladaniu telewizji, grach komputerowych oraz
korzystaniu z mediow spoteczno$ciowych. Tego rodzaju rozrywki zastepuja tradycyjne formy
aktywnosci fizycznej, takie jak spacery, jazda na rowerze czy gry zrgcznosciowe. Ponadto,
coraz mniej dzieci spedza czas na aktywnej zabawie z rowie$nikami, poniewaz wigkszo$¢
interakcji odbywa si¢ online. Siedzacy tryb Zycia towarzyszy dzieciom od najmtodszych lat,
co prowadzi do stopniowego przybierania na wadze (Stabouli et al. 2021). Co istotne,
nadmierny czas spedzany przed ekranem nie tylko negatywnie wplywa na kondycje fizyczna,
ale rowniez sprzyja rozwojowi otylo$ci oraz prowadzi do zaburzen snu. Niedobor snu jest
uznawany za jeden z czynnikéw ryzyka nadwagi 1 otylosci u dzieci i mtodziezy, poniewaz
zaburza gospodarke hormonalng oraz mechanizmy regulujace apetyt, co moze prowadzié
do zwigkszonego spozycia energii 1 przyrostu masy ciala (Felso et al. 2017).

Warto réwniez zwroci¢ uwage, ze zachowania rodzicow oraz Srodowisko, w ktorym
wychowuja si¢ dzieci, w istotny sposoéb wptywaja na ich nawyki zywieniowe oraz poziom
aktywnosci fizycznej. Dzieci, ktorych rodzice stosujg niezdrowa diete 1 prowadza siedzacy
tryb zycia, czg$ciej wykazuja tendencje do nadwagi i otylosci (Goel et al. 2014). Ponadto,
niepoprawne relacje rodzinne rdwniez maja wpltyw na rozwoj otylosci u dzieci i mtodziezy.
Dzieci, ktore przezywaja trudne sytuacje rodzinne, takie jak rozwdd rodzicow,
wykorzystywanie seksualne lub nadmierne wymagania, czg¢sto szukajg pocieszenia
w jedzeniu. W takich przypadkach jedzenie staje si¢ mechanizmem radzenia sobie ze stresem,
co prowadzi do zaburzen taknienia i przybierania na wadze. Dzieci moga traktowa¢ jedzenie
jako nagrode¢ za przetrwanie stresujacych sytuacji, co dodatkowo zaburza ich prawidtowe

nawyki zywieniowe (Mason 2020).



Rzadziej wystepujaca forma zwigkszonej masy ciala jest otylo§¢ wtorna, wynikajaca

z innych schorzen lub uwarunkowan genetycznych. U dzieci i mlodziezy moze by¢ ona

zwigzana z zaburzeniami metabolicznymi, hormonalnymi lub genetycznymi, ktore wymagaja

specjalistycznej diagnostyki i odpowiedniego leczenia. Istotne jest, aby lekarze potrafili
odrézni¢ otylo§¢ wtorna, np. wynikajaca z endokrynopatii, od otytosci prostej, poniewaz ma
to istotne znaczenie dla wdrozenia wilasciwego postgpowania terapeutycznego. Do jej
przyczyn zalicza si¢ rowniez rdéznorodne schorzenia wspotistniejagce do ktorych nalezg

(Pomahacova et al. 2023):

e choroby ukladu nerwowego: dziecigce porazenie moézgowe, rdzeniowy zanik mieéni,
urazy osrodkowego uktadu nerwowego, przebyte zapalenie opon mozgowych oraz
wystepowanie guzéw osrodkowego uktadu nerwowego;

e choroby uktadu wewnatrzwydzielniczego: niedoczynno$¢ tarczycy, niedoczynnos$é
przytarczyc, zesp6t Cushinga, niski poziom hormonu wzrostu, podwyzszony poziom
insuliny we krwi prowadzacy do insulinoodporno$ci, rdézne zaburzenia w czasie
pokwitania;

e choroby zwigzane z genetyka;

e dlugotrwale stosowanie niektoérych lekoéw: przeciwpadaczkowych, z grupy steroidow,

psychotropowych, uspokajajacych.

Otytosc¢ jest czynnikiem, ktory wptywa na wszystkie uktady organizmu w krétkiej, Sredniej
1 dhugiej perspektywie czasowej. Jednak nasilenie tych zmian zalezy od wieku oraz stopnia
zaawansowania otytosci (Jebeile et al. 2022). Liczne badania wskazuja, ze otyto$¢ w dziecinstwie
1 okresie dojrzewania wigze si¢ ze zwigkszonym ryzykiem przedwczesnej $Smierci. Wynika to
m.in. z wigkszej czestosci wystepowania chorob uktadu krazenia, cukrzycy typu 2 oraz zaburzen
endokrynologicznych, a takze problemoéw psychicznych, takich jak depresja i1 zaburzenia
poznawcze. Nieprawidtowosci te moga rowniez negatywnie wplywac na funkcjonowanie szkolne
(Marcus et al. 2022).

Nadmierna masa ciala wywiera niekorzystny wplyw na funkcjonowanie uktadu
odporno$ciowego. Wynika to z procesu nadmiernego gromadzenia tkanki thuszczowej, w wyniku
ktoérego komorki tluszczowe powigkszaja sig, a uklad odpornosciowy zostaje nieprawidlowo
pobudzony. W efekcie rozwija si¢ przewlekly stan zapalny. Proces ten jest zwigzany zarowno
z wydzielaniem substancji zapalnych przez adipocyty, jak 1 ze zwigkszong liczbg komoérek uktadu
odporno$ciowego, takich jak makrofagi czy limfocyty. Powstale zaburzenia sprzyjaja rozwojowi
wielu choréb przewlektych zwigzanych z otyloscia, w tym cukrzycy typu 2, schorzen

metabolicznych, chordb sercowo-naczyniowych, a takze niektorych nowotworéw 1 chorob
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autoimmunologicznych (Marcus et al. 2022).

Nadwaga w wieku rozwojowym wplywa rowniez negatywnie na uklad krazenia,
prowadzac m.in. do powickszenia lewej komory serca. Choroby uktadu sercowo-naczyniowego
oraz miazdzyca rozwijaja si¢ stopniowo, dlatego ich konsekwencje moga by¢ szczegolnie
nasilone, gdy otylo$¢ pojawia si¢ juz we wczesnym okresie zycia. Dodatkowo istotng role
odgrywa styl zycia rodziny, ktéory moze utrwala¢ nieprawidlowe wzorce zywieniowe
1 behawioralne (Ruiz et al. 2020).

Podobnie jak choroby uktadu sercowo-naczyniowego, insulinooporno$¢ oraz cukrzyca
typu 2, ktore dawniej uznawano za schorzenia wystepujace gldwnie u oso6b dorostych, coraz
czesciej obserwowane sg rowniez u dzieci i mtodziezy z nadmierng masg ciata (Steinberger et al.
2001; Sinaiko et al. 2005). Szczegélne znaczenie ma tu otylos¢ centralna, ktora wigze sig
z obnizong wrazliwo$cig tkanek na insuling. Jednym z pierwszych zaburzen metabolicznych
pojawiajacych si¢ u otylych nastolatkow jest hiperinsulinemia. Dodatkowo fizjologiczny spadek
wrazliwosci na insuling w okresie dojrzewania moze nasila¢ istniejaca insulinoopornosé,
zwigkszajac ryzyko rozwoju cukrzycy typu 2 (Ruiz et al. 2020).

Dodatkowo, otylos¢ u dzieci wigze si¢ roéwniez z wystgpowaniem niealkoholowej
sttuszczeniowej choroby watroby (NAFLD), ktora jest jedna z najczestszych przyczyn chorob
tego narzadu u pacjentow pediatrycznych (Huang et al. 2013). Schorzenie to obejmuje zaro6wno
proste stluszczenie watroby, jak 1 jego bardziej zaawansowang posta¢ - NASH, charakteryzujaca
si¢ obecnos$cig stanu zapalnego 1 uszkodzenia komorek watrobowych (Rafiq et al. 2009). NAFLD
koreluje z zespotem metabolicznym, w tym otylo$cia centralng, insulinoopornoscia, cukrzyca
typu 2 oraz nadci$nieniem tetniczym. Ponadto u dzieci z otyloScig obserwuje si¢ zwigkszone
ryzyko zaburzen ortopedycznych, takich jak ztuszczenie nasady gtowy kosci udowej (Kansra et al.
2021).

Nadwaga 1 otyto$¢ prowadza rowniez do zaburzen gospodarki lipidowej, co objawia si¢
dyslipidemia. U mtodziezy z otytoscia brzuszng czesto obserwuje si¢ niski poziom cholesterolu
frakcji HDL oraz podwyzszone st¢zenia trdjglicerydow. Te zaburzenia metaboliczne mogag
prowadzi¢ do zespolu metabolicznego, ktory stanowi powazne ryzyko rozwoju chordb sercowo-
naczyniowych (Skinner et al. 2015).

Otylo$¢ u dzieci prowadzi rowniez do wielu innych powaznych powiktan zdrowotnych,
takich jak (Sinha et al. 2025; di Palmo et al.. 2021; Marcus et al. 2022):

e kamica pgcherzyka zotciowego;
e choroby nerek, takie jak szkliwienie ktgbuszkow nerkowych;
e obturacyjny bezdech senny;

e astma oskrzelowa;



e choroba Blounta;

e plaskostopie;

e skolioza;

e bole kregostupa;

e zapalenie kosci i stawow.

Otylo$§¢ wplywa rowniez na przebieg dojrzewania plciowego: u dziewczat czesto
obserwuje si¢ jego wczesniejsze rozpoczecie, natomiast u chtopcoOw ulega ono opdznieniu.
U mlodych kobiet otylos¢ wigze si¢ z zaburzeniami cyklu miesigczkowego oraz
insulinooporno$cig, ktéra moze prowadzi¢ do hiperandrogenizmu 1 rozwoju zespotu
policystycznych jajnikow. W konsekwencji zaburzenia te moga skutkowaé¢ problemami
z ptodnosciag (Burt Solorzano et al. 2010). U chtopcow z otytoscia czgsto wystepuje ginekomastia,
wynikajaca z przemiany testosteronu w estrogeny w tkance tluszczowej. Zmiany te moga
negatywnie wptywaé na samopoczucie psychospoteczne i w niektoérych przypadkach wymagaja
leczenia (Sansone et al. 2017).

Nadmierna masa ciala ma réwniez powazne konsekwencje natury socjalnej
1 psychologicznej. Otyte dzieci czesto izolujg si¢ od rowiesnikdw i maja niska samoocene. Bywaja
obiektem drwin, co moze prowadzi¢ do mys$li samobdjczych, nawet wsrdd ucznidw szkot
podstawowych. Otylos¢ w dziecifistwie oraz w wieku dojrzewania zwigksza ryzyko otylosci
w dorostosci. W literaturze wskazuje si¢ na istotny zwigzek miedzy otyloscig a zaburzeniami
psychicznymi, w tym depresja oraz zaburzeniami odzywiania. Relacja ta ma charakter
dwukierunkowy, poniewaz depresja moze zaréwno sprzyja¢ rozwojowi otylosci, jak 1 by¢ jej
konsekwencja. Ponadto u mtodziezy z otytoscia czesciej obserwuje si¢ wystgpowanie zaburzen
lekowych. Wigze sie¢ to z wigkszym ryzykiem rozwoju wielu powaznych choréb, w tym
niektérych nowotworow (Sahoo et al. 2015).

Z tego wzgledu istotne jest leczenie otylosci, ktére wymaga kompleksowych dziatan,
obejmujacych edukacj¢ zdrowotna, promowanie aktywnosci fizycznej i zdrowego stylu Zycia oraz
wsparcie psychologiczne dla dzieci 1 ich rodzin (Enright et al. 2020).

Wsparcie rodziny jest jednym z najwazniejszych czynnikow wptywajacych na skutecznos$¢
programow odchudzania wérdd dzieci 1 mtodziezy. Dzieci, ktorych rodzice aktywnie uczestnicza
w programach zdrowotnych, osiagaja lepsze wyniki w redukcji masy ciata. Zaangazowanie
rodzicow w zdrowe nawyki zywieniowe oraz aktywno$¢ fizyczng jest kluczowe dla utrzymania
motywacji u dzieci. Wsparcie emocjonalne i praktyczne ze strony rodziny moze réwniez znacznie
wptyna¢ na motywacje do odchudzania. Rodzice, ktorzy sami stosuja zdrowe nawyki, moga by¢
wzorem do nasladowania dla swoich dzieci. Ponadto, wspdlne uczestnictwo w aktywnos$ciach

fizycznych oraz wspdlne przygotowywanie zdrowych positkow moze wzmacnia¢ wigz rodzing
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1 motywowac¢ dzieci do utrzymania zdrowego stylu zycia (Yackobovitch-Gavan et al. 2018;
Fischer et al. 2018).

Motywacja wewngetrzna, taka jak che¢ poprawy zdrowia czy samopoczucia, jest bardziej
skuteczna w dlugoterminowym utrzymaniu wagi w poréwnaniu z motywacjg zewng¢trzng, np.
presja spoteczng. Osoby, ktore motywowane sg wewnetrznymi celami, osiggaja lepsze wyniki
w odchudzaniu. Motywacja wewnetrzna prowadzi do bardziej trwatych zmian w stylu zycia, co
jest kluczowe w walce z otyloscig (Teixeira et al. 2012). Badania wykazaly, ze mtodziez, ktéra
jest motywowana poprawg swojego zdrowia 1 samopoczucia, jest bardziej sktonna do
podejmowania iutrzymywania zdrowych nawykow. W przeciwienstwie do tego, motywacja
zewngtrzna, taka jak presja rowiesnikow lub oczekiwania spoteczne, moze by¢ mniej skuteczna
i prowadzi¢ do krotkotrwatych rezultatdéw. Motywacja wewnetrzna jest bardziej zwigzana z
trwatymi zmianami w zachowaniu, co jest wazne dla dtugoterminowego sukcesu w odchudzaniu
(Biggs et al. 2021).

Dodatkowo istotne w procesie przeciwdzialania otytosci znaczenie majga programy
edukacyjne, ktore ucza dzieci i mlodziez zdrowych nawykéw zywieniowych oraz znaczenia
aktywnos$ci fizyczne] przyczyniajac si¢ tym samym do poprawy stylu zycia. Dziatania te
odgrywaja wazng rol¢ w procesie redukcji masy ciata, poniewaz zwigkszaja $wiadomos$¢
dotyczaca zdrowego stylu zycia, wzmacniajac motywacj¢ do zmiany dotychczasowych nawykow
(Menor-Rodriguez et al. 2022). Réwniez wykorzystanie nowoczesnych technologii w edukacji
zdrowotnej, w tym programow e-learningowych realizowanych za posrednictwem Internetu, moga
istotnie zwigksza¢ poziom kompetencji zdrowotnych oraz przyczynia¢ si¢ do poprawy zachowan
zywieniowych u nastolatkow. Jednoczesnie ich wplyw na poziom aktywnosci fizycznej nie jest
jednoznaczny, co sugeruje konieczno$¢ uzupetliania interwencji cyfrowych o dodatkowe
dziatania praktyczne i sSrodowiskowe (Diilger et al. 2024).

Nastepne rownie istotne dziatania obejmuja interwencje behawioralne, do ktorych nalezy
m.in. terapia poznawczo-behawioralna, ktéra moze by¢ skuteczna w leczeniu problemow
ze zdrowiem psychicznym, takich jak depresja, impulsywnos¢ i1 znieksztalcony obraz ciata.
Zaburzenia te moga wspolwystgpowaé z otyloscig u dzieci, a zastosowanie terapii pomaga
w nauce zdrowych nawykow i technik radzenia sobie ze stresem (Kang and Kwack 2020).
Dodatkowo, interwencje behawioralne obejmujace dzialania zwigzane ze zmiang stylu Zycia, takie
jak modyfikacja diety, zwigkszenie poziomu aktywnosci fizycznej oraz ograniczenie czasu
spedzanego w pozycji siedzacej, moga przyczyniac si¢ do redukcji masy ciata i poprawy ogoélnego
stanu zdrowia (Li eta al. 2025).

W dzisiejszych czasach przydatne wydaja si¢ rowniez nowoczesne technologie, takie jak
aplikacje do $ledzenia diety 1 aktywnosci fizycznej, ktore mogg by¢ skutecznym narzedziem
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motywacyjnym dla mlodych ludzi. Aplikacje te pomagaja mlodziezy monitorowaé postepy
i utrzymywac¢ wysoka motywacj¢ do odchudzania. Technologia umozliwia takze tatwiejszy dostep
do informacji o zdrowym stylu zycia. (Schoeppe et al. 2017). Aplikacje zdrowotne moga
dostarcza¢ milodziezy narzedzi do S$ledzenia postgpdw, wyznaczania celdw 1 otrzymywania
natychmiastowej informacji zwrotnej. Moga rowniez oferowaé wsparcie w postaci porad
dietetycznych, planow treningowych oraz motywacyjnych wiadomos$ci. Ponadto, technologie te
moga umozliwia¢ mtodym ludziom taczenie si¢ z réwiesnikami, ktéorzy maja podobne cele, co
moze dodatkowo wzmacnia¢ ich motywacje¢ (Peuters et al. 2024).

Pomimo licznych badan dotyczacych nadwagi i otylosci w wieku rozwojowym nadal
istnieje potrzeba pogltebionej analizy czynnikdéw psychologicznych, rodzinnych i behawioralnych
wplywajacych na rozwdj oraz utrzymywanie si¢ nadmiernej masy ciata. W szczego6lnos$ci istotne
wydaje si¢ uwzglednienie zalezno$ci pomiedzy motywacja do redukcji masy ciata, poziomem
wsparcia rodzinnego, wykorzystaniem technologii cyfrowych oraz wystepowaniem objawow
zaburzen odzywiania w populacji dzieci i mlodziezy. Z tego wzgledu warto prowadzi¢ badania
uwzgledniajagce zarowno czynniki psychospoteczne, jak i ocen¢ zachowan zywieniowych oraz

motywacji do zmiany stylu zycia u dzieci i mtodziezy.
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2. Cele pracy

Ogolny cel pracy stanowi zbadanie mechanizmoéw motywacyjnych wptywajacych na

zmian¢ zachowan zdrowotnych wsrod dzieci 1 miodziezy z nadwagg i chorobg otylosciowsa

w populacji wojewodztwa podkarpackiego, ze szczegdélnym uwzglednieniem roli czynnikow

psychospotecznych, $rodowiskowych oraz rodzinnych, poprzez realizacj¢ nastepujacych

zatozen badawczych:

analiza poziomu motywacji do zmiany zachowan zdrowotnych - ocena motywacji
wewngetrznej 1 zewnetrznej oraz ich znaczenia w procesie redukcji masy ciata
1 utrzymania zdrowych nawykéw wsrod dzieci 1 mtodziezy;

ocena wplywu czynnikoéw psychospotecznych - analiza zaleznos$ci pomiedzy BMI,
samoocena, obrazem ciala oraz emocjami towarzyszacymi zmianie stylu zycia;

ocena roli wsparcia rodziny 1 srodowiska spotecznego - okreslenie znaczenia postaw
rodzicow, relacji rodzinnych oraz wsparcia spolecznego w procesie ksztattowania
1 utrzymywania motywacji do zmiany zachowan zdrowotnych;

identyfikacja zachowan zdrowotnych 1 ich uwarunkowan - analiza nawykow
zywieniowych, poziomu aktywnos$ci fizycznej oraz stylu zycia jako czynnikow
zwigzanych z nadwagg 1 otytoscig u dzieci 1 mtodziezy;

ocena zaleznosci pomig¢dzy zaburzeniami zachowan zywieniowych a masg ciafa.
Zbadanie powigzan miedzy wynikami kwestionariusza (ChEDE-Q) a wskaznikiem
BMI oraz identyfikacja wczesnych objawdéw nieprawidlowych zachowan
zywieniowych;

okreslenie skutecznych strategii wspierania zmiany zachowan zdrowotnych, analiza
znaczenia edukacji zdrowotnej, interwencji behawioralnych oraz wykorzystania

narzedzi cyfrowych w procesie redukcji masy ciata 1 poprawy stylu zycia.

W zwiagzku z powyzszym, cel badan nie ogranicza si¢ jedynie do analizy poziomu

motywacji u dzieci 1 mtodziezy z nadwaga i otyloScia, lecz obejmuje kompleksowa ocene

czynnikow wptywajacych na trwato$¢ zmiany zachowan zdrowotnych oraz opracowanie

wnioskow  praktycznych mogacych wspiera¢ skuteczne dzialania profilaktyczne

1 terapeutyczne w populacji regionalne;.
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Pytania badawcze:

Jakie czynniki motywacyjne odgrywaja kluczowa rol¢ w procesie zmiany zachowan
zdrowotnych u dzieci i mtodziezy z nadwagg i otyloscia?

Jaka jest rola motywacji wewngtrznej 1 zewnetrznej w utrzymaniu zdrowych nawykow
zywieniowych i aktywnosci fizycznej?

W jaki sposdb wsparcie rodziny wptywa na poziom motywacji oraz skutecznosé¢
redukcji masy ciata?

Czy istnieje zalezno$¢ pomigdzy BMI a samooceng, obrazem ciata oraz emocjami
towarzyszacymi zmianie stylu zycia?

Jakie zachowania zywieniowe i poziom aktywnoS$ci fizycznej dominujag w badanej
populacji?

Czy wystepuje zwigzek miedzy objawami zaburzen odzywiania a wskaznikiem BMI
wsrod dzieci 1 mtodziezy?

Jakie bariery utrudniajg utrzymanie dtugoterminowej zmiany zachowan zdrowotnych?
Jakie formy interwencji (edukacja, wsparcie psychologiczne, technologie) sa

najbardziej efektywne w zwigkszaniu motywacji i trwalosci zmiany stylu zycia?
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3. Materialy i metody:

W ramach ztozonego projektu badawczego realizowanego w obszarze nauk o zdrowiu,
skoncentrowanego na analizie mechanizméw motywacyjnych zmiany zachowan zdrowotnych
wsrod dzieci 1 mlodziezy z nadwaga 1 chorobg otylosciowa, przeprowadzono wieloetapowe
badanie obejmujace zarowno systematyczny przeglad literatury, jak 1 badania empiryczne
o charakterze iloSciowym 1 jakosciowym. Projekt zostal zrealizowany na terenie
wojewodztwa podkarpackiego w latach 2023-2024, z uwzglednieniem $rodowiska
edukacyjnego, klinicznego oraz terapeutycznego.

W ramach rozprawy doktorskiej wyodrgbniono poszczegdlne etapy badawcze, ktore
umozliwily kompleksowe ujecie analizowanego problemu oraz weryfikacje przyjetych
zatozen badawczych:

I. Przeglad systematyczny literatury

II. Badanie empiryczne (ilo§ciowo-jakosciowe)

III. Analiza zachowan zdrowotnych i1 czynnikéw psychospotecznych

IV. Analiza psychometryczna narzedzia ChEDE-Q

W pierwszym etapie przeprowadzono systematyczny przeglad literatury zgodnie
z wytycznymi PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses). Protokoél przegladu zostat uprzednio zarejestrowany w bazie Open Science
Framework. Przeszukiwanie literatury przeprowadzono w bazach danych PubMed, Scopus,
Web of Science oraz Google Scholar. W procesie wyszukiwania zastosowano kombinacje
stow kluczowych, takich jak: childhood obesity, weight loss motivation, mHealth, mobile
apps, BMI reduction, self-monitoring, physical activity, z wykorzystaniem operatorow
logicznych AND/OR. Do analizy wtaczono publikacje opublikowane w latach 2011-2024,
dostgpne w pelnym tekscie, dotyczace populacji dzieci 1 mtodziezy w wieku 6-18 lat oraz
analizujace wpltyw technologii cyfrowych na motywacj¢ do redukcji masy ciata i zmiang
wskaznika BMI. Wykluczono prace dotyczace wylacznie populacji dorostych, publikacje o
charakterze redakcyjnym oraz badania niezawierajgce komponentu technologicznego. W
wyniku przeprowadzonego procesu selekcji, obejmujgcego analiz¢ 3005 publikacji, do
ostatecznej analizy wlaczono 58 badan spetniajacych wszystkie kryteria.

Kolejny etap obejmowat dwa odrgbne badania empiryczne o charakterze
przekrojowym. Pierwsze z nich, opisane w pracy dotyczace] psychospotecznych
konsekwencji nadmiernej] masy ciata oraz znaczenia aktywnos$ci fizycznej, objeto 100
respondentéw w wieku 9-18 lat rekrutowanych w trzech typach placéwek: szkole $redniej

w Tyczynie, szpitalu klinicznym w Rzeszowie oraz szpitalu uzdrowiskowym w Rymanowie-
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Zdroju. Drugie badanie, dotyczace wsparcia rodziny i czynnikéw motywujacych do
odchudzania, objeto 100 uczestnikéw w wieku 10-18 lat z nadwaga lub otyloscia,
rekrutowanych w srodowisku szkolnym, klinicznym i uzdrowiskowym.

W badaniu dotyczacym psychospolecznych konsekwencji nadmiernej masy ciata do
analizy wlaczono 100 uczestnikow, w tym 54 dziewczgta 1 46 chtopcow; 61% badanych
pochodzito z miast, a 39% ze wsi. Kryteria wiaczenia obejmowaty wiek 9—18 lat, zdolno$¢ do
samodzielnego wypetnienia kwestionariusza oraz uzyskanie $wiadomej zgody. Z badania
wykluczano dzieci z ograniczeniami poznawczymi lub fizycznymi uniemozliwiajagcymi udziat
w procedurze kwestionariuszowe;.

W badaniu dotyczacym wsparcia rodziny i czynnikow motywujacych do odchudzania
uczestniczyto 100 os6b w wieku 9-18 lat (79 osob w wieku 10-18lat). Kryteria wiaczenia
obejmowaty nadwagge lub otytos¢ (BMI > 85. percentyla), regularne uczeszczanie do szkoty
oraz zgode rodzica lub opiekuna prawnego. Kryteria wykluczenia obejmowaty choroby
przewlekte, zaburzenia metaboliczne lub genetyczne oraz farmakoterapi¢ mogaca wplywac na
mase¢ ciala.

W badaniu zastosowano zestaw narzedzi umozliwiajacych kompleksowa ocene
zachowan zdrowotnych oraz mechanizméw motywacyjnych. Glownym narzgdziem byt
autorski kwestionariusz opracowany na podstawie przegladu literatury oraz istniejacych
narzedzi z zakresu psychologii zdrowia. Kwestionariusz obejmowatl pytania dotyczace danych
socjodemograficznych, nawykow zywieniowych, poziomu aktywnosci fizycznej, jakos$ci snu,
percepcji wlasnego ciala, poziomu samooceny oraz zrodel motywacji 1 barier w procesie
redukcji masy ciala. Odpowiedzi udzielano w skali Likerta, a rzetelno$¢ narzedzia oceniono
za pomocg wspotczynnika alfa Cronbacha (o = 0,72-0,84).

Motywacj¢ do zmiany zachowan zdrowotnych analizowano w oparciu o zatozenia
teorii autodeterminacji (Self-Determination Theory), wyrdzniajac motywacje wewnetrznag,
zewnetrzng oraz amotywacje. Dodatkowo uwzgledniono role wsparcia spotecznego,
w szczegbOlnos$ci wsparcia rodzinnego, jako czynnika wplywajacego na proces zmiany
zachowan zdrowotnych.

W badaniu dotyczacym wsparcia rodziny wykorzystano autorski kwestionariusz oraz
elementy wywiadu indywidualnego. Analiza obejmowata m.in. czas utrzymywania zdrowych
nawykow, kontrole jedzenia, samooceng oraz emocje towarzyszace redukcji masy ciata.

W celu uporzadkowania rozbieznosci liczbowych wystepujacych w pierwotnej wersji opisu
wynikéw, W niniejsze] rozprawie przyjeto dwa poziomy prezentacji odsetkow. Analize
podstawowg przedstawiono dla pelnej proby N = 100 respondentéw, zgodnie z liczebnos$ciami

zaprezentowanymi na rycinach i w zestawieniach zbiorczych.
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Dodatkowo dla wybranych analiz dotyczacych zachowan zywieniowych przedstawiono
analiz¢ pomocnicza dla N = 79, interpretowang jako analize po wylaczeniu osob w wieku 9 lat.
Ujecie to wprowadzono w celu zachowania porownywalnos$ci z wczesniejszym opisem
tekstowym, w ktorym pojawiaty si¢ odsetki odnoszone do mniejszego mianownika.

W tabelach pomocniczych zestawiono liczebnosci odpowiedzi oraz sposdb obliczenia
odsetkow dla obu mianownikéw, aby jednoznacznie wyjasni¢ zrodto wezesniejszych rozbieznosci
prezentacyjnych.

W odrebnym etapie badania przeprowadzono analiz¢ psychometryczng polskiej wersji
kwestionariusza Child and Adolescent Eating Disorder Examination Questionnaire (ChEDE-
Q). Badanie to miato charakter pilotazowy i przekrojowy, a jego celem byla wstepna ocena
wiasciwosci psychometrycznych narzedzia w populacji mtodziezy. Do analizy wiaczono 200
kompletnych kwestionariuszy uzyskanych od uczestnikow w wieku 10-18 lat,
zrekrutowanych w tych samych §rodowiskach instytucjonalnych.

Kwestionariusz ChEDE-Q shluzyt do oceny postaw 1 zachowan zwiagzanych
z jedzeniem oraz obrazu ciala w okresie ostatnich 28 dni, obejmujac takie obszary jak
restrykcje zywieniowe, utrata kontroli nad jedzeniem, obawy dotyczace masy ciata oraz
wpltyw wygladu na samoocen¢. W analizie wykorzystano zaro6wno dane deklaratywne
uczestnikow, jak i pomiary antropometryczne.

Analiza statystyczna zostala przeprowadzona z wykorzystaniem programéw m.in.
takich jak: IBM SPSS Statistics 27.0 oraz Microsoft Excel 365. W pierwszym etapie
zastosowano statystyke opisowa, obejmujacg obliczenie $rednich, odchylen standardowych
oraz rozkltadow czestosci. W celu poroéwnania grup zastosowano test chi-kwadrat dla
zmiennych jakosciowych oraz test t-Studenta lub test U Manna-Whitneya dla zmiennych
iloSciowych, w zaleznos$ci od spelnienia zatozen normalnosci rozkladu. Dodatkowo
przeprowadzono analize regresji logistycznej w celu identyfikacji czynnikow predykcyjnych
motywacji oraz zachowan zdrowotnych. Za poziom istotnosci statystycznej przyjeto p < 0,05.

Badanie zostalo przeprowadzone zgodnie z zasadami Deklaracji Helsinskiej oraz
obowigzujacymi przepisami dotyczacymi ochrony danych osobowych (RODO). Projekt
uzyskat pozytywnag opini¢ Komisji Bioetycznej - numer zgody: KBET/219/2023. Udziat
w badaniu byt dobrowolny, a dane analizowano w spos6b anonimowy i zbiorczy.

Zastosowana metodyka badawcza umozliwita wieloaspektowa analiz¢ mechanizmow
motywacyjnych oraz czynnikow psychospolecznych zwigzanych z nadwaga i otyloScia
w populacji dzieci 1 miodziezy, stanowigc podstawe do dalszych analiz oraz formulowania

wnioskow praktycznych w zakresie profilaktyki i terapii otytosci.
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4. Wyniki

Pierwsza praca wchodzaca w sktad niniejszej rozprawy doktorskiej dotyczy wplywu
technologii cyfrowych na motywacj¢ do redukcji masy ciala oraz zmian¢ wskaznika BMI
w populacji dzieci i mlodziezy. Przeglad systematyczny miat na celu scharakteryzowanie roli
nowoczesnych narzgdzi technologicznych, takich jak aplikacje mobilne, urzadzenia typu
wearable oraz platformy eHealth i mHealth, w procesie ksztaltowania zachowan
prozdrowotnych. Dane z przegladane;j literatury odnosity si¢ do skutecznos$ci tych interwencji
w zakresie redukcji BMI, poprawy nawykéw zywieniowych oraz zwigkszenia poziomu
aktywnosci fizycznej, z uwzglednieniem czynnikdw psychospotecznych i $rodowiskowych.
Na podstawie analizy 58 publikacji naukowych wykazano, ze technologie cyfrowe moga
skutecznie wspiera¢ proces redukcji masy ciata, szczegdlnie w przypadku interwencji
spersonalizowanych oraz uwzgledniajacych zaangazowanie opiekunéow. W pracy
przedstawiono rowniez znaczenie czynnikow takich jak personalizacja, wsparcie rodzinne
oraz poziom kompetencji cyfrowych w kontek$cie efektywnosci podejmowanych dziatan.
Uzyskane wyniki wskazuja, ze technologie cyfrowe stanowig istotne narzedzie wspomagajace
profilaktyke 1 leczenie otylo$ci w populacji pediatrycznej, jednak ich skuteczno$¢ zalezy od
kompleksowego podejscia uwzgledniajacego zardéwno aspekty behawioralne, jak i spoteczne
(Wasacz et al. 2025a).

Z perspektywy wartosci praktycznej za najistotniejsze wyniki calego cyklu publikacji nalezy
uzna¢: potwierdzenie kluczowej roli wsparcia rodziny w utrzymaniu motywacji do redukcji masy
ciala, wykazanie zwiazku wyzszych wartosci BMI z nasileniem niezadowolenia z wlasnego ciata
1 obnizeniem samooceny, stwierdzenie przewagi motywacji zewnetrznej 1 krotkotrwatych prob
zmiany zachowan zywieniowych, wykazanie uzyteczno$ci spersonalizowanych technologii
cyfrowych oraz potwierdzenie przydatnosci polskiej wersji kwestionariusza ChEDE-Q jako
narzedzia przesiewowego.

Druga praca wchodzaca w sklad niniejszej rozprawy doktorskiej dotyczyta
psychospotecznych konsekwencji nadmiernej masy ciata oraz znaczenia aktywnosci fizycznej
wsrdd dzieci 1 mtodziezy. Celem badania byla ocena zaleznosci pomigedzy wskaznikiem BMI
a wybranymi aspektami funkcjonowania psychospotecznego, takimi jak obraz ciata,
samoocena, zachowania zywieniowe oraz aktywnos$¢ fizyczna. Badaniem obje¢to 100 dzieci i
mtodziezy w wieku 9-18 lat z trzech placowek zlokalizowanych na terenie wojewddztwa
podkarpackiego; 54% stanowily dziewczeta, a 61% badanych pochodzilo z miast. Analiza
struktury badanej populacji wykazala wyrazne réznice pomig¢dzy osrodkami pod wzgledem
masy ciata, wzrostu oraz rozkladu wartosci BMI. Najbardziej zr6znicowang grupe stanowili
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uczestnicy z Uzdrowiska Zimowit, natomiast w grupie uczniow z Tyczyna odnotowano
najkorzystniejszy profil wagowy, bez przypadkow otylosci (Wasacz et al. 2025b).
Charakterystyke BMI respondentéw przedstawiono w Tabeli 1.

Tabela 1. BMI (wskaznik masy ciata) respondentow (Wasacz et al. 2025b).

BMI w drsozv‘sii;ilowy Szpital Kliniczny Szkota érednia
gtod <16,0 0 0 0
wychudzenie 16,0 - 16,9 0 0 0
niedowaga 17,0 - 18,5 0 1 6
prawidlowa masa ciata 18,5-249 9 11 21
nadwaga 25,0-29,9 7 10 11
otytos¢ I stopnia 30,0 - 34,9 10 6 0
otytos¢ II stopnia 35,0-39,9 5 3 0
otytos¢ III stopnia >40 0 0 0
Razem 31 31 38

Analiza wykazata istotne zrdéznicowanie badanej populacji pod wzgledem cech
antropometrycznych, szczegolnie masy ciata 1 BMI. W zakresie zachowan zywieniowych
wiekszo$¢ respondentow (52%; n = 52) deklarowata brak epizodow jedzenia w tajemnicy,
natomiast 22% (n = 22) zglaszato takie zachowania sporadycznie (1-5 dni), co zostalo
ukazane na rycinie 1. Lacznie 48% badanych deklarowalo co najmniej epizodyczne jedzenie
w tajemnicy, a 4% (n = 4) wskazato takie zachowania codziennie przez 28 dni. Co ciekawe,
jednoczesnie okoto 38% badanych nie odczuwalo potrzeby posiadania ptaskiego brzucha,

podczas gdy okoto 33% deklarowato takie mysli codziennie (Wasacz et al. 2025b).
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Ryc. 1. Odpowiedzi respondentéw na pytanie ,,Czy kiedykolwiek jadles w tajemnicy?

Wickszos¢ badanych — okoto 66% — odczuwata niezadowolenie z wtasnego ciata (w
tym okoto 27% ,bardzo czesto” i okolo 19% ,caly czas”), podczas gdy okoto 34%
deklarowato jego brak lub sporadyczne wystepowanie. W odniesieniu do aktywnosci
fizycznej stwierdzono, ze okolo 59% badanych nie podejmowato intensywnej aktywnosci
fizycznej w celu kontroli masy ciata (Wasacz et al. 2025b).

W pracy wykazano roéwniez statystycznie istotne zaleznosci pomigdzy kategoriami
BMI a wybranymi aspektami funkcjonowania psychospotecznego. Stwierdzono istotne
roéznice w zakresie wptywu ksztattu ciata na sposéb myslenia o sobie (y> = 17,648; df = 18; p
= 0,0479) oraz w poziomie niezadowolenia z sylwetki (y> = 27,43; df = 18; p = 0,0287).
U o0s6b z nadwagg i otylosciag obserwowano wyzszy poziom wpltywu wygladu ciata na
samoocen¢ oraz wigksze niezadowolenie z wlasnej sylwetki (Wasacz et al. 2025b).
Zaleznos$ci te przedstawiono w Tabeli 2 i 3. Ze wzgledu na malg liczebno$¢ grupy
respondentow z otytoscig Il stopnia, kategoria ta nie zostala uwzgledniona jako odrebna grupa
w analizach poréwnawczych. Jej wyodrebnienie mogloby prowadzi¢ do niestabilnych
oszacowan 1 ogranicza¢ wiarygodno$¢ wnioskowania statystycznego. W zwiagzku z tym

analizy przedstawione w Tabeli 2 i 3 przeprowadzono dla 89 osob.
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Tabela 2. Odpowiedzi respondentéw dotyczace pytania ,.Czy ksztalty Twojego ciala
wplynely na sposéb, w jaki myslisz o sobie?” z uwzglednieniem BMI (Wasacz et al.2025b).

Waga I
s . _ . Nadwaga Otylosé 1 Razem
Odpowiedz Niedowaga n=7 prawidlowa =21 n=17 N=89
n=44
nigdy 1 (14,29%) 9 (20,45%) 1 (4,76%) 20176%) | 41631 "
prawie nigdy 1 (14,29%) 1 (2,27%) 1 (4,76%) 2 (11,76%) 5 (5,62%)
bardzo o o o 0 13
rzadko 1 (14,29%) 9 (20,45%) 1 (4,76%) 2 (11,76%) (14.61%)
12
0 o V) 0,
rzadko 1 (14,29%) 5(11,36%) 4 (19,05%) 2 (11,76%) (13.48%)
17
o [ o, 0
czesto 3 (42,86%) 7 (15,91%) 4 (19,05%) 3 (17,65%) (19.10%)
18
0, [ [} 0
bardzo czgsto 0 (0,00%) 7 (15,91%) 8 (38,10%) 3 (17,65%) (20.22%)
11
0, o Y 0
caly czas 0 (0,00%) 6 (13,64%) 2 (9,52%) 3 (17,65%) (12.36%)
Chi-kwadrat y2 = 17,648 df=18 p=0,0479

W calej analizowanej grupie najczestsze byly odpowiedzi ,,bardzo czgsto” (20,22%)
1,,czesto” (19,10%), a tacznie odpowiedzi o wysokim nasileniu wplywu ksztaltu ciata na myslenie
o sobie - czyli ,,czgsto”, ,,bardzo czgsto” 1 ,,caly czas” - stanowity 46 z 89 o0sdb, czyli 51,69%. To
oznacza, ze u ponad potowy badanych wyglad ciala wyraznie wptywal na samoocene. Zrodtowa
analiza wskazuje przy tym na istotnos$¢ statystyczng zaleznosci migdzy BMI a odpowiedziami: >
=17,648; df = 18; p = 0,0479.

W grupie z wagg prawidtowa rozktad odpowiedzi byt bardziej wyrownany; odpowiedzi o
niskim nasileniu wptywu (,,nigdy”, ,prawie nigdy”, ,bardzo rzadko”, ,rzadko”) stanowily
54,55%, a odpowiedzi o wysokim nasileniu 45,45%. W grupie z nadwaga udziat odpowiedzi
wysokiego nasilenia wzrdst do 66,67%, a najczesciej wybierang kategorig bylo ,,bardzo czesto”
(38,10%). W grupie z otyloscig I stopnia odpowiedzi wysokiego nasilenia stanowity 52,94%, co

réwniez wskazuje na silny zwigzek obrazu ciata z mys$leniem o sobie.
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Tabela 3. Odpowiedzi respondentow dotyczace pytania ,,Czy bytes niezadowolony ze swoich

ksztaltéw ciata?” z uwzglednieniem BMI (Wasacz et al. 2025b).

Niedowaga Waga prawidlowa Nadwaga Otylosé I Razem
Odpowiedz
n=7 n=44 n=21 n=17 N=89
nigdy 3 (42,86%) 9 (20,45%) 1 (4,76%) 1 (5,88%) 14 (15,73%)
prawie nigdy 0 (0,00%) 8 (18,18%) 1 (4,76%) 1 (5,88%) 10 (11,24%)
bardzo
2 (28,57%) 3 (6,82%) 0 (0,00%) 3 (17,65%) 8 (8,99%)
rzadko
rzadko 0 (0,00%) 5(11,36%) 2 (9,52%) 3 (17,65%) 10 (11,24%)
czgsto 1 (14,29%) 8 (18,18%) 6 (28,57%) 2 (11,76%) 17 (19,10%)
bardzo czgsto 1 (14,29%) 5(11,36%) 8 (38,10%) 3 (17,65%) 17 (19,10%)
caly czas 0 (0,00%) 6 (13,64%) 3 (14,29%) 4 (23,53%) 13 (14,61%)
Chi-kwadrat y2 = 27,43 df=18 p=0,0287

Uzyskane wyniki pozwolity na identyfikacj¢ istotnych zalezno$ci pomiedzy wskaznikiem
BMI a wybranymi aspektami funkcjonowania psychospotecznego. Zaobserwowano, ze wraz ze
wzrostem BMI nasilal si¢ wptyw wygladu ciala na samoocen¢ oraz niezadowolenie z wiasnej
sylwetki. W grupach z wyzszymi kategoriami BMI czesciej wystgpowaly odpowiedzi
wskazujace na silny wptyw ksztaltu ciala na samooceng (,,czesto”, ,,bardzo czesto”, ,,caty czas”™).
Podobna zalezno$¢ zaobserwowano w przypadku niezadowolenia z sylwetki. Uzyskane wyniki
wskazuja, ze nadmierna masa ciata wigze si¢ nie tylko z problemami somatycznymi, ale rowniez
z istotnymi konsekwencjami psychospotecznymi, w tym obnizong samooceng oraz negatywnym
obrazem wlasnego ciala. Zalezno$ci te mogg mie¢ istotne znaczenie w planowaniu dzialan
profilaktycznych 1 terapeutycznych ukierunkowanych na poprawe zdrowia psychicznego
1 jakosci zycia dzieci i mtodziezy.

Trzecia publikacja, wchodzaca w sktad cyklu prac do rozprawy, dotyczy wsparcia rodziny
oraz czynnikow motywujacych do odchudzania wsrod dzieci 1 mtodziezy z nadwagg 1 otylo$cig.
W badaniu oceniono wybrane zachowania zywieniowe, emocje zwigzane z jedzeniem 1 wlasnym
wygladem oraz zalezno$ci pomigdzy BMI a postrzeganiem wlasnego ciala i samooceng.
Uzyskane wyniki pozwolity na lepsze poznanie psychospotecznych i rodzinnych uwarunkowan
zmiany zachowan zdrowotnych w tej grupie badanej (Wasacz et al. 2025c). Charakterystyke

badanej grupy przedstawiono w Tabeli 4.
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Tabela 4. Charakterystyka badanej grupy (Wasacz et al. 2025c¢).

Szpital
Liceum Kliniczny Szpital | Uzdrowiskowy | Lacznie /
Parametr Ogolnoksztalcace w | Wojewodzki Nr 2 Zimowit w Srednia
Tyczynie w Rzeszowie Rymanowie- ogolna
Zdroju
Liczba uczestnikow 38 31 31 100
Sredni wick (lata) 16,5 13,2 14,1 14,6
Liczba dziewczat 20 18 16 54
Liczba chtopcow 18 13 15 46
Liczba 0s6b z miast 21 18 12 51
Liczba 0sob ze wsi 17 13 19 49
Srednia masa ciata (kg) 79,2 72,8 76,4 76,1
Sredni wzrost (cm) 171,3 162,5 165,8 166,5
Sredni wskaznik BMI (kg/m?) 26,9 27,6 27,8 27,4

W analizie statystycznej wykazano istotng zalezno$¢ pomigdzy BMI a poziomem

niezadowolenia z wlasnej masy ciata (p = 0,0261) oraz pomigdzy BMI a obawg, Ze inni mogag
zobaczy¢ respondenta podczas jedzenia (p = 0,0042). Nie stwierdzono natomiast istotnych réznic
w zakresie poczucia utraty kontroli nad jedzeniem, wptywu masy ciala na sposdb myslenia
o0 sobie oraz dyskomfortu zwigzanego z wtasnym ciatem (Wasacz et al. 2025c).

Wyniki wykazaly, ze proby ograniczania spozycia pokarmu oraz stosowania zasad
dietetycznych byly podejmowane przez wigkszos¢ respondentdéw, jednak najczesciej mialy
charakter krotkotrwaly. W przypadku ograniczania jedzenia najwigksza grupa badanych (27%;
n = 27) zadeklarowata, Zze nie podejmowata takich dzialan wecale, natomiast 22% (n = 22)
prébowato jes¢ mmniej przez 1-5 dni. Po 13% badanych (n = 13) deklarowato zaréwno
utrzymywanie takich ograniczen przez 6—12 dni, jak i1 przez petne 28 dni (Wasacz et al. 2025c).

Wyniki te przedstawiono na rycinie 2.
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Ryc. 2. Wskazania respondentdw dotyczace pytania ,,Czy probowates jes¢ mniej, aby

Uzyskane wyniki wskazuja, ze w badanej grupie dominowata motywacja, oparta gtdéwnie
na presji zewngtrznej, negatywnych emocjach 1 niezadowoleniu z wlasnego wygladu.
Podejmowane dziatania mialy najcze$ciej charakter krotkotrwaly, co moze s$wiadczy¢
o trudno$ciach w utrzymaniu trwalej zmiany zachowan zdrowotnych. Wyniki te podkreslaja
znaczenie wsparcia emocjonalnego 1 rodzinnego w procesie redukcji masy ciata u dzieci
1 mlodziezy.

Ostatnia publikacja, stanowigca czg$¢ niniejszej rozprawy doktorskiej, dotyczyta oceny
wlasciwosci psychometrycznych polskiej wersji kwestionariusza ChEDE-Q oraz analizy jego
zwigzku ze wskaznikiem BMI u mtodziezy. Badanie miato charakter przekrojowy i objeto 200
uczestnikow w wieku 10-18 lat. Wyniki wskazaly, ze globalny wynik kwestionariusza
charakteryzowal si¢ wysokg rzetelnoscia, a rzetelno$¢ podskal byla od akceptowalnej do
wysokiej (Wasacz et al. 2026).

Analiza czynnikowa potwierdzila wielowymiarowo$¢ kwestionariusza, a sposrod
testowanych modeli najlepsze dopasowanie uzyskat model bifactor, cho¢ zaden z analizowanych
modeli nie osiagnat w pelni satysfakcjonujacego dopasowania bezwzglednego. Analizy trafho$ci
zbieznej 1 regresji wykazaly dodatni zwigzek pomiedzy globalnym wynikiem ChEDE-Q a BMI
z-score. Analiza zmiennych demograficznych nie wykazata istotnych réznic w wynikach ze
wzgledu na pte¢ czy miejsce zamieszkania, natomiast wiek rdznicowat jedynie poziom obaw

zwigzanych z jedzeniem (Wasacz et al. 2026).



Uzyskane dane sugeruja, ze polska wersja ChEDE-Q jest wartosciowym narzgdziem
przesiewowym, jednak specyfika jego struktury czynnikowej wymaga zachowania ostroznos$ci
przy interpretacji poszczegolnych podskal w tej grupie wiekowe;.

Syntetyczne ujgcie najwazniejszych wynikow, ktore maja najwigksze znaczenie dla

prezentacji rozprawy oraz dla praktyki profilaktycznej i terapeutycznej, przedstawiono w Tabeli 5.

Tabela 5. Najistotniejsze wyniki cyklu publikacji i ich znaczenie praktyczne.

Obszar Najwazniejszy wynik Znaczenie praktyczne
Najwigkszg skutecznosé Najlepsze efekty przynosi taczenie
Technologie cyfrowe wykazywa%y 1nt.erwen.c]<'3 aplikacji 'lub narzedzi (.:yfro.wych z
spersonalizowane i angazujace edukacja zdrowotna i udzialem
rodzine. rodzicow.

Redukcja masy ciata powinna by¢
wspierana interwencja
psychologiczna, a nie ograniczacé si¢
wylacznie do zalecen dietetycznych.

Wraz ze wzrostem BMI nasilaly si¢
Konsekwencje psychospoteczne niezadowolenie z sylwetki i wplyw
wygladu na samooceng.

Wsparcie rodzinne okazato si¢ Programy terapeutyczne powinny
Wsparcie rodziny kluczowym ?zynnikie{rl .utrz.ymania obejmowac roldzicc')w j§k9
motywacji i trwatosci zmiany aktywnych wspotuczestnikow
zachowan. procesu leczenia.

W praktyce nalezy wzmacniaé¢
motywacje wewngtrzng, poczucie
sprawstwa i dlugofalowe strategie

zmiany stylu zycia.
Narzedzie moze by¢
wykorzystywane przesiewowo do
weczesnej identyfikacji
nieprawidtowych zachowan
zywieniowych u mtodziezy.

Dominowala motywacja zewngtrzna
Trwato$¢ motywacji i krotkotrwate proby ograniczania
jedzenia.

Polska wersja kwestionariusza
charakteryzowala si¢ wysoka
rzetelnoscig globalng i dodatnim
zwigzkiem z BMI z-score.

ChEDE-Q
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5. Wnhnioski oraz realizacja celow rozprawy doktorskiej

Analiza wynikéw uzyskanych w ramach niniejszej rozprawy doktorskiej, obejmujace;j
cztery powigzane tematycznie publikacje naukowe, pozwolita na kompleksowa oceng
problemu nadwagi i otylo$ci w populacji dzieci i mlodziezy. Uzyskane wyniki potwierdzaja,
ze nadmierna masa ciata w tej grupie wiekowej ma charakter wieloczynnikowy i wymaga
podejécia interdyscyplinarnego, obejmujacego dziatania dietetyczne, psychologiczne oraz

srodowiskowe.

Efekty uzyskane w pierwszej publikacji pozwalaja sformutowac nastepujace wnioski:

e technologie cyfrowe, takie jak aplikacje mobilne, platformy eHealth oraz urzadzenia
monitorujace aktywno$¢ fizyczng, moga stanowi¢ skuteczne wsparcie w procesie
redukcji masy ciala u dzieci i mlodziezy;

e najwigkszg skuteczno$¢ wykazuja interwencje spersonalizowane oraz te, ktore
uwzgledniaja zaangazowanie rodziny;

e utrzymanie dlugoterminowego zaangazowania uzytkownikow stanowi istotny
warunek skutecznosci interwencji cyfrowych;

e integracja nowoczesnych technologii z klasycznymi formami wsparcia (edukacja
zdrowotna, opieka specjalistyczna) zwigksza efektywno$¢ dziatan;

e technologie cyfrowe wplywaja nie tylko na parametry antropometryczne, ale rowniez

na poziom motywacji oraz dobrostan psychiczny dzieci i mlodziezy.

Efekty uzyskane w drugiej publikacji pozwalaja sformutowac nastgpujace wnioski:

e nadwaga 1 otylo§¢ u dzieci 1 mlodziezy sg istotnie zwigzane z pogorszeniem
funkcjonowania psychospotecznego oraz niskim poziomem aktywnosci fizycznej;

e obraz wiasnego ciala 1 samoocena pozostajg SciSle powigzane z masg ciata,
a wigkszos¢ badanych odczuwa niezadowolenie ze swojego wygladu;

e wraz ze wzrostem BMI nasila si¢ wptyw wygladu na samoocen¢ oraz poziom
niezadowolenia z wilasnej sylwetki;

e w badanej grupie obserwuje si¢ nieprawidlowe zachowania zywieniowe, w tym
spozywanie positkow w ukryciu, co wskazuje na trudnosci emocjonalne;

e ponad polowa respondentdow nie podejmuje intensywnej aktywnosci fizycznej.
Dlatego mozna stwierdzi¢, ze nie jest ona podstawowym elementem strategii redukcji
masy ciata;

e skuteczna profilaktyka i terapia powinny obejmowac¢ nie tylko diet¢ i aktywnos$¢

fizyczna, ale rdwniez wsparcie psychologiczne ukierunkowane na poprawe
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samooceny i relacji z jedzeniem.
Efekty uzyskane w trzeciej publikacji pozwalaja sformutowac nastepujace wnioski:

e dzieci i mtodziez podejmujg proby zmiany nawykow zywieniowych, jednak maja one
najczesciej charakter krotkotrwaty;

e trudnosci w utrzymaniu diety wskazuja na niski poziom trwalej motywacji oraz brak
konsekwencji w dzialaniu;

e w procesie odchudzania istotng rol¢ odgrywaja czynniki emocjonalne, takie jak lek,
wstyd czy poczucie winy;

e masa ciala ma wazny wplyw na samoocen¢ badanych, co potwierdza silny zwigzek
miedzy obrazem ciata a funkcjonowaniem psychicznym;

e stwierdzono istotng statystycznie zalezno$¢ pomiedzy BMI a poziomem
niezadowolenia z wlasnej masy ciata;

e wsparcie rodzinne stanowi kluczowy czynnik sprzyjajacy utrzymaniu motywacji oraz
trwato$ci zmian stylu zycia;

e brak wsparcia ze strony rodziny wiaze si¢ z wickszym nasileniem negatywnych

emocji oraz trudno$ciami w utrzymaniu zdrowych nawykow.

Efekty uzyskane w czwartej publikacji pozwalaja sformutowa¢ nastgpujace wnioski:
e kwestionariusz ChEDE-Q charakteryzuje si¢ wysoka rzetelnoScia 1 moze byc¢
skutecznie wykorzystywany w ocenie zaburzen odzywiania u dzieci 1 mtodziezy;
e stwierdzono istotny zwigzek pomigdzy BMI a nasileniem objawdw zaburzen
odzywiania;
e konieczne sg dalsze badania w celu rozszerzenia zastosowania narzedzia w praktyce

klinicznej 1 badawcze;j.

Przebieg badan naukowych opisanych w niniejszej rozprawie doktorskiej obejmowat
kompleksowg analize mechanizmoéw motywacyjnych oraz uwarunkowan psychospotecznych,
srodowiskowych 1 behawioralnych zwigzanych z nadwaga i1 otyloscia wsréd dzieci
1 mtodziezy z populacji wojewodztwa podkarpackiego. Przeprowadzone badania wykazaty, ze
pomimo podejmowania prob zmiany stylu zycia przez badanych, dzialania te majg najczescie;j
charakter krotkotrwaty, co wynika przede wszystkim z dominacji motywacji kontrolowanej,
opartej na presji zewngtrznej i negatywnych emocjach.

W szczegdlnosci badania zwrdcily uwage na istotng role czynnikéw
psychospotecznych, takich jak samoocena, obraz wlasnego ciata oraz emocje towarzyszace

zmianie zachowan zdrowotnych, ktore w znacznym stopniu determinuja skutecznosé
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podejmowanych dziatan. Wykazano, ze wraz ze wzrostem warto$ci wskaznika BMI nasila si¢
poziom niezadowolenia z wlasnego ciala oraz obniza si¢ samoocena, co moze utrudniac
utrzymanie trwalych zmian stylu zycia.

W ramach realizacji celéw rozprawy dokonano réwniez oceny zachowan zdrowotnych
badanej populacji, wskazujac na niski poziom aktywnosci fizycznej oraz obecnos¢
nieprawidlowych nawykéw zywieniowych. Szczegdlng uwage zwrocono na znaczenie
$rodowiska rodzinnego. Srodowisko to odgrywa kluczowa role w procesie ksztattowania
i utrzymywania motywacji do zmiany zachowan zdrowotnych. Wsparcie emocjonalne
1 zaangazowanie rodzicow sprzyja wickszej skuteczno$ci podejmowanych dziatan.
Analogicznie - jego brak wigze si¢ z trudno$ciami w utrzymaniu zdrowych nawykow.
Zrealizowano takze cel zwigzany z oceng zalezno$ci pomie¢dzy zaburzeniami zachowan
zywieniowych a masg ciala, wykazujac istotny zwigzek pomiedzy wynikami kwestionariusza
ChEDE-Q a wskaznikiem BMI.

Warto rowniez podkresli¢ znaczenie nowoczesnych narzedzi cyfrowych jako elementu
wspierajacego proces zmiany zachowan zdrowotnych. Uzyskane wyniki wskazuja, ze ich
skuteczno$¢ zalezy od stopnia personalizacji oraz integracji z dzialaniami edukacyjnymi,
psychologicznymi i §rodowiskowymi.

Przeprowadzone badania pozwolily na wskazanie istotnych luk w dotychczasowych
dzialaniach  profilaktycznych 1 terapeutycznych, w  szczegdlnosci w  zakresie
dlugoterminowego utrzymania motywacji oraz kompleksowego podej$cia do problemu
nadwagi 1 otyloSci u dzieci 1 miodziezy. Uzyskane wyniki podkreslaja konieczno$¢
opracowania spojnych, wielokierunkowych strategii interwencyjnych, uwzgledniajacych
zardwno czynniki indywidualne, jak 1 sSrodowiskowe, co moze przyczyni¢ si¢ do zwigkszenia

skuteczno$ci dziatan profilaktycznych 1 poprawy stanu zdrowia tej populacji.
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Abstract: Background /Aim: Child and adolescent obesity is currently one of the most
pressing public health challenges. Digital technology-based interventions are becoming in-
creasingly important in supporting weight loss motivation and promoting healthy lifestyles.
This review aims to assess the effectiveness of technology tools on the BMI (body mass
index} and their impact on health attitudes in children and adolescents. Materials and
Methods: The study was conducted according to PRISMA guidelines, analysing stud-
ies published between 2011 and 2024 on PubMed, Scopus, Web of Science and Google
Scholar databases. Of the 1475 articles identified and analysed, 59 met the inclusion criteria.
Studies were assessed based on the type of technology used, the type of intervention,
family involvement, the level of personalisation and their impact on BMI and motivation.
Results: The systematic review showed that digital technologies—in particular mobile
apps, wearables and m-health platforms—can effectively support weight reduction and
improved eating habits in children and adolescents. The most beneficial results were ob-
served in interventions that were personalised and included caregiver support. In addition,
digital technology was shown to have a positive impact on participants’ psychological
well-being. Conclusions: Digital technology-based interventions can be an effective tool in
the prevention and treatment of obesity in children and adolescents. However, their success
depcndg ona cnmprehensivu appmach that includes psychological, social and mgnitiue
developmental factors.

Keywords: childhood obesity; digital technologies; motivation; BMI reduction; mobile
apps; health

1. Introduction

Obesity and overweight in children and adolescents represent one of the most serious
global health challenges. Epidemiological data indicate that the number of children with
excess body weight is steadily increasing, posing a growing public health threat worldwide.
Overweight and obesity are defined as abnormal or excessive fat accumulation that poses a
health risk [1]. In 2019, the World Obesity Federation estimated that by 2025, 206 million
children and adolescents aged 5 to 19 years will be living with obesity, and this number is
expected to rise to 254 million by 2030 [2]. Being overweight in childhood and adolescence
is a significant risk factor for obesity in adulthood [3]. Beyond traditional strategies such
as promoting a healthy diet and physical activity, growing attention is being paid to how
digital technologies can support behavioural change and health motivation in young

hitps: /S dolorg /103390 children1 2060685
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populations. These strategies should include a well-balanced diet, regular physical activity,
adequate sleep hygiene and support from the proximal social environment. Such measures
can contribute to long-term health improvement and the development of sustainable
health-promoting habits [4].

Although this paper focuses on digital technologies that support weight loss motiva-
tion, it is important to note the growing role of Continuous Glucose Monitoring (CGM)
systems in adolescents with type 2 diabetes. CGM allows for real-time glucose monitor-
ing, which supports not only medical treatment but also enhances health awareness and
behavioural self-regulation. CGM replaces blood glucose (BG) monitoring via traditional
glucometers. The use of CGM-—Dboth in adults and children with type 2 diabetes—has
been associated with achieving and maintaining target HbAlc levels, reducing severe
hypoglycaemia, and increasing treatment satisfaction. Since obesity and type 2 diabetes
often coexist in adolescents, CGM may serve as an additional motivational component in
comprehensive health interventions [5].

One of the key tools used to assess the nutritional status of children and adolescents is
the body mass index (BMI), calculated as the ratio of weight (kg) to the square of height
{mZ]. In the paediatric population, the BMI is interpreted using age- and gender-specific
percentile charts. A value above the 85th percentile indicates overweight, while a value
above the 95th percentile indicates obesity. Persistently elevated BMI values in childhood
increase the risk of being overweight in adulthood and developing serious metabolic
conditions such as type 2 diabetes, atherosclerosis, hypertension and lipid disorders [6].

While several systematic reviews have investigated the general effectiveness of digital
technologies in addressing childhood obesity, few have specifically examined their influence
on motivation. Motivation plays a central role in determining whether children and
adolescents adhere to he:ilth}..r behaviours such as physical acl‘ivity_ dietary changes, or
reduced screen time. Understanding how digital technology interventions can foster and
maintain motivation is essential for designing more effective, long-lasting strategies for
weight management in youth. To assess the outcomes of such interventions, anthropometric
measures are commonly used. Among these, the BMI remains the most widely applied
metric in paediatric obesity research due to its simplicity and accessibility [7].

The prevalence of obesity continues to rise. The aetiology of obesity in children and
adolescents is multifactorial and involves complex interactions between genetic, envi-
ronmental, behavioural and psychosocial factors. Weight regulation shows considerable
biclogical variability, with some individuals naturally maintaining healthy levels of body
fat, while others strive to achieve energy balance throughout life. An important role in the
development of obesity is played by the home environment, which shapes the occurrence
of certain dietary patterns, such as a high-calorie diet, a lack of regular physical activity,
disrupted sleep patterns, and excessive time spent in front of a screen [S]. Studies have
shown that children from lower socio-economic backgrounds are significantly more likely
to be overweight compared to peers from more affluent families [V]. Other important risk
factors include maternal obesity before pregnancy, excessive weight gain during pregnancy
and gestational diabetes [1(1]. Among the most commen behaviours contributing to obesity
is a high consumption of sugar-sweetened beverages and nutrient-poor foods high in satu-
rated fat [11]. It is therefore important to implement modern digital technology solutions
to minimise the risk of obesity by supporting healthy eating habits, promoting physical
activity and raising health awareness among children and adolescents (Figure 1).
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Figure 1. Obesity in children: risk and protective factors. Created with BioRender.com.

The rapid development of digital technologies has led to their increased use in pre-
ventive and therapeutic interventions targeting children and adolescents with excessive
body weight. Digital tools—including mobile apps, eHealth platforms, educational games,
Internet of Things (IoT) systems, wearable devices that monitor physical activity and
artificial intelligence-based tools—offer new opportunities to support healthy lifestyles,
weight management and improved eating habits [12]. These technologies allow for the
personalisation of interventions, monitoring progress in real time, providing feedback and
engaging users through gamification elements and social challenges. This significantly
increases the motivation and engagement of children and young people in the weight loss
process [13].

This review aims to fill the gap in the research by analysing how digital technologies
influence weight loss motivation among children and adolescents. To our knowledge,
this is the first systematic review that concentrates specifically on how digital technology
interventions impact weight loss motivation—rather than general outcomes like the BMI or
physical activity—among children and adolescents.

2. Materials and Methods
2.1. Search Strategy

The current review was conducted in line with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines for systematic reviews and
meta-analyses [14].

The review protocol was pre-registered on the Open Science Framework prior to publication.

This review aims to clarify the current state of knowledge on the impact of digital
technologies on weight loss motivation and health-related behaviours among children and
adolescents. A comprehensive search of the literature was conducted in four databases:
PubMed, Scopus, Web of Science and Google Scholar. The search used a combination
of the following keywords: childhood obesity, weight loss motivation, mobile health,
BMI reduction, school-aged children, mHealth, maobile apps, wearable devices, serious
games, self-monitoring, physical activity. Keywords were combined using AND/OR logical
operators and tailored to the specific requirements of each search engine.
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2.2, Inclusion and Exclusion Crileria
Publications were included if they met the following criteria:

*  They were published between 2011 and 2024;

s They were available in full-text format;

s Their research focus was on the population of children and adolescents of school age
(6=18 years);

*  The research assessed impact of digital technology on motivation to lose weight and
change BMI was investigated;

*  They were published in English.
Publications were excluded if they met the following criteria:

#  They focused exclusively on adult populations;

*  They were editorial comments, letters to the editor or conference abstracts;

*  Neither the topic of motivation nor the use of digital technology in weight loss among
children and adolescents was directly addressed.

Publications focusing solely on dietary, psychotherapeutic or educational aspects
without including a digital technology component (e.g., apps, mobile devices, online
interfaces) were excluded. However, studies examining the impact of social media were
included, provided that their potential impact on motivation, health behaviour, body
image or psychological well-being—factors relevant to the prevention and treatment of
obesity—was assessed.

The decision to include only studies focusing on digital technologies was aimed to
obtain consistent and comparable results that reflect the potential of these modern tools to
address the growing problem of obesity among young people.

2.3. Selection Process

In the first stage, two independent reviewers screened the titles and abstracts of all
identified articles (n = 3005) for initial relevance, based on predefined inclusion and exclu-
sion criteria. Discrepancies in decisions were resolved through discussion or consultation
with a third reviewer.

In the second stage, full texts of the eligible studies (n = 225) were retrieved and
assessed in detail for methodological quality and relevance. Studies were excluded if
they lacked behavioural outcomes, did not involve digital technologies, or failed to target
the population of children and adolescents. Full-text review resulted in the exclusion of
47 articles, with 59 meeting all criteria.

Reasons for exclusion at each stage of the process (e.g., lack of digital component,
adult population, editorial format) are detailed in the PRISMA flow diagram (Figure 2). No
automation tools were used in the screening process.

Four databases were searched: PubMed (n = 989), Google Scholar (n = 1023), Springer
Link {n = 225) and Web of Science (n = 768). A total of 3005 publications were identi-
fied. Prior to the screening stage, 680 duplicates were removed, 150 publications were
automatically rejected due to the lack of a full text, and 700 were excluded due to the
inappropriateness of the study population (e.g., adult studies), or the lack of a digital com-
ponent. A total of 1475 publications were shortlisted for the initial screening stage, of which
1020 were rejected after analysis of titles and abstracts. Subsequently, 225 publications
were referred for full-text analysis, but 90 could not be retrieved due to limited access. The
remaining 135 full-text articles were assessed for compliance with the inclusion criteria.
After further analysis, 47 publications were excluded, mainly due to a lack of behavioural
outcomes, a lack of digital technologies or poor methodological quality. Ultimately,
59 studies were included in the final review.
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Figure 2. The PRISMA literature search and selection process.

3. Results

Following the literature review, a total of 59 scientific publications that met the prede-
fined inclusion criteria were included in the analysis. These papers focused on cutting-edge
technological interventions to support children and adolescents to reduce weight, improve
lifestyle and increase motivation to engage in healthy behaviours. In order to organise
the collected material, the results were grouped thematically according to the type of
technological intervention and the main health effects reported in the studies.

3.1. Personalisation and the Role of the Family in Digital Technologies Inferventions

Studies assessing the role of digital technologies in the context of personalising inter-
ventions and family involvement in the treatment of obesity in children and adolescents
were reviewed. Many of the publications reviewed highlight that the personalisation of the
message and caregiver participation significantly increase the effectiveness of health inter-
ventions [12,13]. Interventions based on mobile apps, online platforms and smart devices
show positive effects on weight management, especially when they combine education,
behavioural monitoring and contact with caregivers [15,16]. It has also been pointed out
that, while technology alone can facilitate the implementation of health changes, it does not
achieve the intended results without adequate support from the family and an educational
environment. Importantly, the long-term engagement of users, including adolescents, is en-
hanced through the personalisation of the message, motivational features and feedback [17].
Although not all studies have shown a statistically significant reduction in BMI, many
note positive behavioural changes, such as improved eating habits and increased physical
activity [18-21] (Table 1).
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Table 1. Personalisation and the role of the family in DT interventions.

Researchers

Alhntas Basar &
Bilici (2023) [12]

Kouvari et al.
(2022) [13]

Aim

To evaluate the impact of
digital technologies (DTs)
on nutrition education in
prevention, with focus on
children and adolescents.

To evaluate the
effectiveness of
technology-based
interventions for the
treatment of obesity in
children and adolescents.

Materials and Methods

Narrative review: Application of
mobile apps, web-based
interventions, personal digital
assistive technologies, interactive
computer-based technologies, photo-
and video- based tools, wearables,
distance education technology and
{AI), in nutrition education.

Systemalic review and
meta-analysis (2000-2021):
Application of mobile apps, web
platforms and SMS. Included
9 articles (8 studies).

Results

DTs enhance engagement,
support nutrition education
thmugh easy mnnitcring, data
recording and personalisation.

Significant 1 BMI reduction
(SMD = —(.61, p = 0.01); effect
lost without parental
nvolvement (SMD = —0.35,
p=0.14).

Lazorick et al.,
2014 [15]

Schoeppe et al.
(2016) [16]

Kaakinen et al,,
2018 [17]

Quelly et al.
(2016) [18]

To evaluate the impact of
an educational and
technological programme
on the prevention of
obesity in young people.

To assess the efficacy of
app-based interventions
for improving diet,
physical activity and
sedentary behaviour.

To evaluate
technology-based
counselling to support
children and adolescents
who are overweight
or obese.

To evaluate the impact of
maobile apps on
anthropometric,

psychosocial and
behavioural indicators
associated with obesity in
children and adolescents.

Longitudinal study: (N = 106).
Application of the > MATCH
programme (health-themed
lessons, behavioural strategies,
web-based resources).
Intervention group.

Systematic review (2006-2016);
27 studies (70% ¥ RCTs); apps
used alone or in multi-component

pmgrammes.

Descriptive systematic review
{until 2015). Application of
e-counselling, interactive
multimedia games, CD ROMs,
SMS, TV and emails. Included
28 articles (14 * RCTs).

Qualitative and quantitative
systematic review: Application of
maobile apps included 9 articles.

Significant decreases in T EMI
z-scores in the intervention
group (p = 0.002; reduction of
20-12% in weight). At 5-year
follow-up, 2% of intervention
group and 13% of comparison
group had become overweight
(p=0.02).

Apps showed modest
effectiveness, especia]ly in
multi-component interventions.
Higher app usage correlated
with better outcomes.

No statistically significant
changes in : BMI; some
studies noted improvements
in fruit and vegetable intake
and activity.

Mixed results: positive effects
on motivation and goal-setting
behaviours, inconclusive
impact on physical activity,
dietary habits, and
anthropometric measures,

Fowler et al.
(2021) [19]

To evaluate of the
effectiveness of DT
interventions in the treatment
and prevention of obesity in
children and adolescents.

Systematic review and
meta-analysis: Application of
maobile apps, web-based
programmes, SMS, telemedicine,
exergaming, wearables. Included
55 % RCTs.

Small but significant effect on
weight loss (d = —0.13,

p = 0.001); no effect of
prevention interventions
{d = 0.05,
p=0.52).

Bardus et al.,
2015 [20]

To evaluate current
evidence on the use of
maobile and Web 2.0
technologies in prevention.

Systematic scoping review
(2004-2014). Use of DTs for
promoting behavioural change or
measuring behaviour. Included
457 articles.

Mobile technology and Web

2.0 solutions have increasing

potential as tools to support
change.
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Table 1. Conf.

Researchers

Holmes et al.,

Aim

To evaluate of the
effectiveness of digital

Materials and Methods

Systematic review (2006-February

2018). Application of SMS, email

and web-based system. Included
73 RCTs.

Results

Four * RCTs reporbed
significant effect on weight
loss maintenance in the short
term of 3-24 months. One
study (in children) found no
significant difference in L BML

Narrative review. Application of
wearables, phone apps, SMS,

Wearable devices can increase
PA and lead to moderate
weight loss in middle/older
children in the short term {<1).

and exergaming. Data for mobile phone, 4 gMS,
and exergaming interventions

are less robust.

Abbreviations: ! BMI—body mass index; * MATCH—Maotivating Adolescents with Technology to CHOOSE
Health; ¥ RCT—randomised clinical trial; ¥ SMS5—short message service.

3.2. Mobile Apps and DTs in the Treatment of Obesity

The results of studies evaluating the effectiveness of mobile apps, interactive features
and digital technologies to support obesity prevention and treatment in children and
adolescents were analysed. The analysed publications indicate that these technologies
can effectively support health behaviour change, especially when they are personalised,
provide ongoing feedback and engage the user through gamification, progress monitoring
or educational elements [23-32]. Similar conclusions were drawn in the meta-analysis
by Kouvari et al., where digital interventions produced significant BMI reduction effects
primarily in children with a markedly elevated BMI, suggesting the potentially greater
effectiveness of such measures in participants with obesity [13]. Other studies have shown
that adolescents with obesity (BMI = 97th percentile) achieved greater weight loss than
those who were overweight, indicating a higher effectiveness of digital interventions in
groups with higher baseline BMI values [31]. Interventions combining applications with
specialist counselling and family support proved to be particularly relevant, confirming
the high effectiveness of comprehensive approaches. Despite the generally positive results,
individual studies highlight the need to further adaptation of the tools to meet the specific
needs of the target audience (Table Z).

Table 2. Mobile apps and DTs in the treatment of obesity.

2018 [21] communication technologies
on weight loss maintenance.
To evaluate the impact of
Dobbie et al., eHealth interventions on
2021 [22] physical activity (PA) and
weight reduction.
Researchers Aim

Kouvari et al., 2022 [13]

To assess the effectiveness
of technology-based
interventions for obesity
treatment in children and
adelescents.

Materials and Methods

Systematic review and
meta-analysis (2000-2021);
§ 7 RCTs, 582 participants;
most combined tech tools

with standard care.

Results
Significant * BMI
reduction (* SMD = —0.61,
p = 0.01); effect not
significant without

parental involvement
(# SMD = —00.36, p = 0.01).

Edwards et al., 2011 [23]

To evaluate teenagers’
motivation for physical
activity (PA) and their
expectations of probe-type
technology.

Qualitative study:
(PN = 12; 6-week);
Application of use of two
differentpednmeters,
shared online platform for
data recording and
interaction.

Technology acted as a
motivator and helped to
achieve the goals set
during the down process.
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Table 2. Coni.

Researchers

Aim

Materials and Methods

Results

Kim et al., 2022 [24]

Chen et al,, 2020 [25]

To evaluate the effectiveness

of information and
communication technology
(ICT) in the management of
obesity and metabolic
syndrome.

To evaluate the
effectiveness of DTs in
modifying eating
behaviour as a form of
obesity prevention.

Application of mobile apps,
telemedicine, wearables,
web-based platforms,

10 SMS and AL

Systematic review:
Application of personal
digital assistants,
web-based educational
tools, video games and
mobile apps. Included
15 articles meeting the
& PRISMA guidelines.

ICT-based interventions
are accessible, flexible
and efficient.

Efficacy of DTs increased
when combined with
counselling and
personalised feedback.

Sandri et al., 2019 [2a]

An analysis of DTs
supporting obesity

prevention. Introduction to

the ' STOP project.

Application of wearable
devices, chatbots,
gamification, data fusion
and machine learning.

Highlights the
importance of these DTs
in delivering
personalised, supportive
feedback to enhance the
effectiveness of health
messages and supporting
healthy weight.

Gilmore et al., 2014 [27]

Yien et al., 2021 [25]

Martin et al., 2020 [29]

Discuss the role of digital
technology in successful
management programmes.

To evaluate the
effectiveness of mobile
health technologies in
weight management in

obese children.

To develop components of
an mHealth system to
promote healthy lifestyles
in adolescents through
co-design with users from
three countries.

Marrative review:
Application of mobile apps,
web-based interventions
and ' SMS.

Systematic review and
meta-analysis: Application
of mobile apps, telehealth
counselling, web-linked
activity trackers and
gamification elements.
Included 97 RCT.

Tterative Cn—Desi$n and
Feasibility Study: {7 N = 74;
13-16 years old in Spain,
Italy and UK} Application
of 4 PEGASO F4F mobile

apps prototypes.

Digital technologies
enable improved
long-term weight

management and are

cost-effective.

The intervention showed
no significant effect in
reducing # BMI (—0.773;
95% CL: —1.069 to —0.476).

1 PEGASO FAF app
should be personalised,
age-appropriate, easy to

use, gnal-oriented,

include rewards, and
support peer connection.

Hagman et al., 2022 [30]

To evaluate the
effectiveness of mHealth
digital support system as

adjunct to standard care in
the treatment of obesity.

Interactive digital:

(2 AG =107; % 5G = 321;
4.0~17.9 years old in
Sweden). Application of
Evira AB app.

At year one, the 2 AG
showed a greater
reduction in * BMI than
the # 5G (Z-score = —0.15,
p=0012).

Lei et al,, 2021 [31]

To evaluate the
effectiveness of a maobile
app weight loss
programme in overweight
children and adolescents.

Observational study:
{1 N = 2825, 10-17 vears
old in China). Application
of MetaWell mobile app.

After 120 days, a
reduction in weight
(" M=—86kg p<0.001)
and *BMI (3 M = —86 kg,
p=0.001; Z-score = —(0.42,
p = 0.001) was observed.
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Table 2. Cont.

Researchers Aim
To evaluate the
effectiveness of a mobile
app as a tool to support
weight reduction and to
promote healthy eating
habits in children.

Likhitweerawong et al.,
2021 [32]

To assess the effectiveness
of a fully remote digital
weight loss programme in
adolescents with
overweight/obesity.

Lei et al., 2021 [31]

Materials and Methods

Randomised controlled
trial: (AC = 35, %SG =35in
Thailand). Application of
OBEST mobile app.

Observational study;
2825 adolescents
(1017 yrs) in China used a
programme combining
mobile apps, self-weighing,
calorie restrichion, and
meal replacement.

Results

No significant between
group differences in
weight, 3 BMI change or
Z-score and waist
circumference.

Significant reductions in
weight, * BMI, and * BMI
z-score by day 120,
Higher app use and
3 BMI at baseline were
linked to greater weight
loss. Girls showed better
3 BMI z-score reductions

than boys.

Abbreviations: ! N = number; 2 AG—active-care group; * BMI—body mass index;  PEGASO FAF—Personalised
Guidance Services for Oplimising lifestyle management in teenagers through awareness, motivation, and en-
gagement in Fit for Fulure; 5 M = mean; © PRISMA—Preferred Reporting [tems for Systematic Reviews and
Meta-Analyses; 7 RCT—randomised clinical trial; * SC—standard-care group; * SMD—standardised mean
difference; ' SMS—short message service: ' STOP—Science and Technology in childhood Obesity Policy.

3.3. SMS and Mobile App Limitations

Studies evaluating the effectiveness of short text message (SMS)-based technological
interventions and the limitations of mobile apps in the prevention and treatment of obesity
among children and adolescents were also included in the analysis. Short text messages,
according to parents, are easy to learn and can effectively support children’s daily health
decisions [33]. However, the results of intervention studies are mixed, with one showing
no significant changes in BMI and psychological well-being after SMS Maintenance Treat-
ment (SMSMT. In contrast, other reviews show a moderate effectiveness of mobile apps
and e-learning platforms in improving health and psychosecial behaviours in adolescents.
Despite an initial increase in motivation associated with wearable technologies (e.g., Fitbit),
the effect was short-lived mainly due to social pressure and competition [34]. Impor-
tantly, interventions in culturally specific groups—such as among adolescents of Hispanic
origin—still need better evaluation of feasibility and long-term effectiveness [35] (Table 3).

Table 3. SMS and mobile app limitations.

Researchers

Aim Materials and Methods Resulls
Toevaluate parental acceptability and  Cualitative study: Application of SMS. R . -
Sharif et al., : for |.L-u'ng NS Five focus . i Pa renl..» v le.fw ed EMSs as cnmlremenl,. preferred
prete N ) 1 froup I their child’s doctor-endorsed, actionable
2013 33] mohile technologies to support M =31 of overweight or obese X . | - - X
abesity-related behaviour change. childiren 6-12 vears ald). strategies sent e o e fmes weekly:

To evaluate if healthy lifestyle
wearable technologies (e.g., Fitbit)
impact teenagers’ molivation o

Kerner & Goodyear,
T [34]

Significant impact on motivational outcome
post-treatment across time (Fig =, =472,
pr=0.00, y = 041 Declines in competence
(F =85, p=0005, n° = 0.91), autonomy
{F = 1349, p = 000, n* = 0.14), relatedniess.

(F =581, p = 0102, n* =0.07), autonomous
motivation (F = 1700, p = 0.00, 1 = 0.17). Increase
in amotivation (F = 38.00, p = (.00, n? = 0.32).
Short-term moetivation observed due to novelly,
with engagement deopping after 4 weeks.

Mix methods study: ("N =84,
1314 years old). Application of

be active. Fitbil. Eight-week intervention.
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Table 3. Cont.

Researchers

Soletro et al.,
2022 [35]

To evaluate sample and
intervention of DT-based
interventions o prevent obesity
among Hispanic adolescents in

Aim Materials and Methods Results

The review showed that although there are
promising technological interventions among
Hispanic adolescents, there is still a lack of
robust research on their feasibility
and effectiveness.

Scoping review. Application:
web-based session, wearable
devices (e.g., pedometer),

T EMS, video gaming.

the USA. Included 72 RCTs.

Abbreviations: ' M = number; * RCT—randoemised clinical trial; * SMS—short message service.

3.4. Sociveconomic Factors Affecting Access to Digital Intervention

Studies on the effectiveness of digital health interventions have shown that individuals
with a lower socio-economic status (SES) have limited access to eHealth and lower digital
literacy, which negatively impacts the effectiveness of such programmes. Income remains
significantly associated with the ability to use digital tools, and universal interventions
often fail to meet the needs of this group. Therefore, when developing digital health
strategies, it is essential to consider technological, financial, and social barriers to avoid
exacerbating existing inequalities. Moreover, research has shown that only a small propor-
tion of participants with a low SES achieved clinically significant weight loss (>5%]), and
one study did not meet national guidelines for intervention effectiveness. These findings
highlight the need for more tailored and effective solutions for this population [36-39]
(Table 4).

Table 4. Studies addressing the influence of sociveconomic factors on the effectiveness and accessibil-
ity of digital health interventions.

Researchers

Griffin et al.,
2018 [36]

Kristjansdattir
etal., 2023 [37]

Aim

To assess the effect of a
12-week text messaging
programme (My Quest) on
dietary habits, physical
activity, and weight in
low-income women.

To assess eHealth literacy
domains in parents of
children needing paediatric
surgery and their
correlation with
socioeconomic and
demographic factors.

Materials and Methods
One-group pre-post design;
104 women from 55 Alabama
counties (84% rural), mostly
overweight/obese.
Intervention included
2-3 daily texts with health tips
and gpal-setting prompts,
weeldy e-newsletters, and
weekly self-weighing.
Descriptive correlational study;
35 parents in Sweden
(30 completed full
questionnaires); part of a larger
clinical trial. Assessed 7 eHealth
literacy domains and
5 socioeconomic,/ demographic
variables.

Results

Statistically significant improvements
{p < 0.05) in dietary and physical
activity behaviours, goal setting, and
food environment. Body weight was
significantly reduced (no exact kg
reported). Intervention was low-cost
and feasible for rural,
low-income settings.

Parents showed strengths in digital
skills, control, and safety; weaknesses
in motivation and platform
accessibility. Overall literacy was
adequate. Monthly income had the
strongest positive carrelation with
eHealth literacy domains.

El Benny et al,
2021 [38]

To examine how digital
health interventions (DHIs)
assess domains of the
eHealth literacy model,
and which technologies
and health issues
they address.

Scoping review of 131
I RCT-based DHIs (2001-2020)
from 26 countries. Sources:
MEDLINE, CINAHL, Embase,
Cochrane. Data charted by
country, health condition,
technology used, and
literacy domains.

61.8% of DHIs were from
English-speaking countries; 51.9%
were web-based; 43.5% targeted
NCDs, 19.8% mental health. 73.2%
assessed health literacy, 14.5%
digital literacy, 3% basic,/media
literacy, (L.7% scientific/information
literacy. None covered all six
domains. Only 5.3% assessed both
health and digital literacy.
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Table 4. Cont.

Researchers

To evaluate the feasibility
of a 12-week social
Cavallo et al., media-based weight loss
2021 |349] intervention for low
socio-economic status (SES)
overweight//obese adults,

Aim Materials and Methods Results

High retention (86%]); 9175
interactions recorded. 96% of
completers (n = 47) would
recommend the programme. Mean
weight loss: 1.07 kg (- SD = 3.96,
p = 0.0498); increase in dietary

moderated with educational 254;35:1 ;uﬂpgpmi%mf;)‘anr;}: I%I:l?h
content and support. AP . - FlIg

One—gmup pre-test-post-test
pilot; 2 cohorts (n = 39, n = 16;
total n = 55); participants used

Fitbits and engaged in a
private Facebook group

engagement suggests feasibility for
low SES populations.

Abbreviations: ! RCT—randomised clinical trial; * SD—standard deviation.

3.5. Machine Learning, Educational Games and Robotics in the Treatment of Obesity

A number of studies are devoted to the use of digital technologies—including the
Internet of Things (IoT), mHealth applications, machine learning and interactive digi-
tal tools—in the prevention and treatment of obesity among children and adolescents.
Two studies have shown a positive impact of technology on lifestyle change, including
improved physical activity, healthy eating and motivation to maintain a healthy body
weight [40,41]. Interventions engaging users through gamification, the personalisation
of the message and the co-creation of tools with children and their carers have proven
particularly effective. One study highlights the effectiveness of mobile applications based
on psychological behaviour models such as the Technology Acceptance Model (TAM), the
Theory of Planned Behaviour (TPB), the Theory of Meaningful Behaviour (TMB)) and the
Big Five personality trait concept. These applications, as demonstrated in the study, can
effectively motivate teenagers to engage in physical activity and support the formation of
lasting pro-health habits. However, it is worth noting that not all forms of digital technolo-
gies bring unequivocal benefits—if used inappropriately, they can encourage a sedentary
lifestyle and further exacerbate the problem [42] (Table 5).

Table 5. Machine learning, educational games and robotics in the treatment of abesity.

Researchers

Lam et al., 2022 [40]

Aim Materials and Methods BResults
Devices: smartphones /apps
(78.3%), accelerometers
Systematic review (2010-2019); (6-53%)-smartwatches (Fitbit
To evaluate the use of Applicati . in 4 studies). Data types:
\ pplication of IoT architecture . P
Internet of Things (IoT) . physical activity ([PA] 65.2%),
S (sensory, network, service, . .
enabled technologies in L diet, sleep. Techniques:
N - application layers). Included - o
interventions to reduce 23 articl ting th monitoring (91%), feedback
childhood obesity. < Peg[;‘;fime? d“;_ﬂ e {45%), goal setting (31.8%),
puldetines. gamification (31.8%).
Game-based interventions
showed better engagement.

Vlachopapadopoulou
etal, 2019 [41]

Overview of mHealth Discussion of the latest mHealth technologies can
solutions for the treatment mHealth technologies used for  support behavioural change
d itori i self-treatment and health and play an important role
:tnl mont erlngl o support for children in weight management for
childhood ebesity. with obesity. children and adolescents.
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Table 5. Cont.

Researchers

Bastida et al., 2023
[42]

Aim

Development of the
5 OCARIoT platform
promoting obesity
prevention to support
healthy habits in children.

Materials and Methods

Mixed methods pilot study
(Phase 1 prototyping N = 334,
Phase 2 intervention N = 127
in 4 schools in Spain, Greece
and Brazil). Application of
wearables (Fitbit), smart
weight scale, 4 NEC, [oT
air/environmental sensors,
3 DAF, 2 API Gateway, DSS,
dashboard, gamified app.

Results

Decrease in the prevalence of
obesity by 75.5% in the
intervention group
compared to the baseline
and decrease in the
percentage of children with
thinness to 1.33%.

Zarkogianni et al.,
2023 [43]

To evaluate the impact of
parenting styles and
psvchosocial factors on the

Pilot study: (50 mothers and
their children, 6-14 years old)
Application of app, wearables

Decreased 7 BMI
(z-score —0.21, p < 0L001),
fast food intake
(—0.22 servings/ week,

p = 0.042), and screen time
(—0.47 h/day, p = 0.005).

Increazed fruit

effectiveness of the {Fitbil), serious pames and {+H0.62 servings /day,
ENDORSE programme in 1AL 3-rJn-rmth inin'enﬁnns p < 0.001) and vegetables
reducing BMI in children. . . intake (+).80 servings /day,

p = 0.001), PA (+24.33
min/day, p < 0.001) and
sleep (+0.54 h/day,

p = 0.005).

Abbreviations: ! Al—artificial intelligence; ? APl—application programming interface; * DAP—data acquisi-
tion app; | NFC—near filed communication; * OCARI6T—Smart Childhood Obesity Caring Solution using
16T Potential; ® PRISMA—Preferred Reporting Items for Systemic Reviews and Meta-Analyses;, ” BMI—body
ras index.

3.6. Technology's Affects on Body Image and Mental Health

The influence of digital technologies on the body image and the mental health of
children and adolescents is a topic that is increasingly being addressed in the scientific
literature. Systematic reviews and empirical studies show that social media and other forms
of digital presence significantly influence the way teenagers perceive their own bodies.
The work of Aubrey et al. indicates the significant impact of phenomena such as selfies,
photo retouching and fitspiration on increasing appearance pressure. Similar conclusions
result from the review by Holland and Tiggemann, where as many as 20 analysed studies
indicate the negative impact of using social networking sites (SNSs) on body image and
the risk of developing eating disorders [44]. On the other hand, the qualitative study by
Papageorgiou et al. shows that girls aged 14-17 experience increased social comparisons,
leading to low body satisfaction and increased pressure to modify their appearance [45].
Narrative and theoretical reviews, on the other hand, suggest the need to design digital
solutions that not only minimise the risk of worsening mental health, but can also support
positive body image [46] (Table ).
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Table 6. Technology's affects on body image and mental health.

Researchers

Papageorgiou et al. [45]

Pedrouzo & Krynski,
2023 [46]

Demaria et al,, 2024 [47]

Aim Materials and Methods Results

Participants pointed out
frequent appearance
comparisons, deepening body
dissatisfaction; social media
increased the pressure to
maodify appearance.

Exploring the impact of
sexualised images on social
media on mental health
and body perceptions in
adolescent girls.

Qualitative study
(N =24, girls 14-17
years old in Australia).

TikTok influences behaviour
patterns in young people and
stimulates the dopaminergic
reward system. Excessive use
is linked to behavioural
addictions, sleep disorders,
obesity, decreased cognitive
function and academic
underperformance.

To evaluate the impact of
TikTok use on young
people’s physical, mental
and behavioural health.

Marrative review
(past five years).

To evaluate the impact of
digital technologies (DTs)
on adolescents’ body
image perception and
psychosocial development

The expansion of DTs and
social media reinforces a
culture of appearance and the
thin ideal, contributing to
body dissatisfaction and a

MNarrative review
{June 2017-July 2024).
Included 14 articles
according to ! PRISMA

in the context of social guidelines. higher risk of developing
media and culture. eating disorders.
To evaluate the effect of , , Using social networking sites
social networking sites Systematic review is linked to negative body
Heolland & Tiggemann [45] {until May 2015). :

[SMSs) on the body and
disordered eating.

image and eating disorders.

Included 20 articles. No effect of gender.

Abbreviations: ! PRISMA—Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

4. Discussion

Currently, obesity is a growing public health problem faced by specialists across a
variety of fields, including doctors, nutritionists, psychologists, as well as educational
and family environments. Due to the rapidly growing number of cases of obesity among
children and young people, educational institutions and the media should promptly im-
plement prevention programmes and information campaigns to curb the ever-increasing
incidence rate of obesity. The World Health Organisation has indicated that the global scale
of obesity has almost tripled since 1975 [1].

This trend is driven by an nngoing advancement of modern technnlogies, which
profoundly shape our daily life—now increasingly characterised by mechanisation, com-
puterisation and automation. As a result, everyday activities that used to require physical
activity are now being replaced by intelligent systems that reduce the daily dose of exercise
to a minimum [49]. In addition, children and young people increasingly spend their free
time on the internet, social media, playing computer games and watching television, which
further reduces their level of physical activity. Numerous studies confirm the link between
the intensive use of digital media and the risk of obesity [50]. In addition, a lack of control
over the time spent in front of a screen can lead to delays in physical development and a
reduction in children's social and cognitive abilities. Nonetheless, digital technologies can
effectively support the promotion of a healthy lifestyle and healthy eating habits [51].

Excessive body weight in young people is associated with reduced quality of life, low
self-esteem, difficulties in peer relationships and an increased risk of depressive symptoms.
The use of health apps can also positively influence the mental well-being of children and
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adolescents. One of the primary goals of digital technology is to encourage regular physical
activity among young people. Numerous studies confirm that physical exercise has a
significant impact on reducing major depressive disorder symptoms. The most substantial
benefits are seen in aerobic training sessions lasting 40 to 50 min, carried out three times a
week for at least 12 weeks [52-54].

Therefore, the aim of this study is to analyse publications on the impact of digital
technologies on shaping the motivational attitude toward weight loss among children and
school-age youth. Additionally, in our study, we focused on assessing the utility of these
solutions in the context of reducing the BMI and their role in the prevention of obesity in
the young population.

4.1. Key Factors Influencing the Effectiveness of Digital Interventions

Currently, a wide range of applications is available, aiming to motivate users to
improve their lifestyle. As the results of research by Altintas Basar et al. indicates, digital
technologies enable not only access to expert knowledge, but also the monitoring and
analysis of food consumed, which facilitates the observation of changes taking place in the
body [12]. Digital technologies can serve as an effective adjunct to traditional approaches
in the treatment of obesity among children and adolescents. It is noteworthy that mobile
applications and fitness bands yield particularly positive effects when supported by the
active and conscious involvement of parents [13,17-19].

An important factor in shaping healthy eating habits is the provision of adequate
health education and early awareness-raising among young people about the principles
of healthy lifestyle. In their study, Lazorick et al. implemented the MATCH programme
in primary schools, which consisted of an integrated educational approach combining
traditional learning with elements of technology to support lifestyle change. The long-term
results are promising: the programme participants gained significantly less weight than
their peers who did not participate in the programme. This study shows that early health
education supported by technology can shape long-lasting healthy habits [15]. Moreover,, it
is essential that digital technologies used in obesity prevention are tailored to the cognitive
development level of young users [17]. Unfortunately, many applications focus mainly on
functionality and aesthetics, which can limit their long-term effectiveness [20)]. Despite the
growing popularity of digital applications, research demonstrates that they cannot replace
direct contact with another person. The best results are observed when technologies are
used in parallel with the care of a specialist or trainer [21,22].

The effectiveness of digital interventions may depend on participants’ baseline body
weight status, as confirmed by data from a study involving 2825 Chinese adolescents with
overweight or obesity (BMI = 85th percentile). After 120 days of a fully remole intervention
combining a mobile app, seli-weighing, and calorie control, the average weight loss was
8.6 £+ 063 kg, and the BMI reduction was 3.13 + 021 kgr’mz. As many as 71.4% of
participants achieved a =5% reduction in body weight, with greater effectiveness observed
among those with a BMI = 97th percentile and among girls, who showed a significantly
greater decrease in BMI z-score compared to boys (p < 0.004). These results indicate
that individuals with a higher baseline BMI benefit more from participating in digital
health programmes [33]. Meanwhile, a meta-analysis of eight randomised clinical trials
involving 582 children and adolescents demonstrated that technology-based interventions
can effectively support weight reduction, especially when used as an adjunct to standard
care. Significant BMI-related changes were reported in five of the eight studies, particularly
among children with obesity [13].

In a six-week study by Edwards et al., 18 teenagers used two types of pedometers and
a shared online platform for data recording and social interaction. The researchers noted
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that the ability to share their results with their peers can motivate children and young
people, thus encouraging them to be more physically active [23].

The main purpose of digital technology tools is to support, monitor progress and
increase the effectiveness of pre-planned weight loss programmes [24]. Internal motivation
can be strenglhened by using features such as real-time feedback, reward systems or the
ability to track progress. For this reason, so-called ‘just-in-time’ interfaces are increasingly
used, which enable the dynamic adaptation of health messages to the current behaviour of
the user [26]. The most effective applications are those that integrate personalisation, real-
time feedback and professional advice, allowing for a more personalised intervention [25].
Gilmore et al. considered a wide range of mobile applicatinns such as M}'Fitness]’al, Nike
Training Club and FitBit, which differ in their range of functions—from monitoring physical
activity and nutrition to motivational elements, gamification and the personalisation of
goals. Apps such as Couch to 5K and Map My Run enable users to gradually increase their
physical activity, while Fooducate and My Meal Mate support better food choices. Thanks
to progress tracking, data reporting and phone integration, app users can monitor their
progress and specialists can monitor the patient’s health on an ongoing basis [27].

Some studies point to the significant impact of cultural and ethnic factors on the
effectiveness of mobile health technologies in reducing BMI in children and adolescents
with obesity [25]. An example is the PEGASO Fit for Future (F4F) project—a mobile
health application co-created by 74 teenagers from Spain, Italy and the UK. The sys-
tem, which combines self-monitoring, counselling, entertainment and social support
functions, has been adapted to the preferenoes of young people from different cultural
backgrounds. This was the first study to show that a complex mHealth system can be
designed in collaboration with young people from different countries [29]. In their study,
Hagman et al., used a digital support system with wireless scales connected to an applica-
tion, along with continued communication with medical staff. In the intervention group
{107 children and their families), individually tailored feedback was used, and produced
better results than standard care in the control group (321 children) [30]. An interesting
platform supporting the treatment of childhood obesity is ETIOBE—an eHealth system
comprising three integrated components: the Clinician Support System (CSS) which assists
doctors, the Home Support System (HS5) which engages the family, and the Mobile Sup-
port System (MSS), a mobile application that facilitates children’s daily self-monitoring
and habit formation. An interesting result was obtained in a study by Lei et al. in which
2825 children aged 10~17 used a mobile application connected to a wireless scale. The
nutritional programme was tailored to the individual metabolic needs of the participants
(BMR according to the Schofield equation). After 120 days, as many as 70% of the children
had achieved a weight reduction of =5% [31]. Although not all studies show a significant
reduction in BMI, as in the case of the OBEST app, positive changes in eating behaviour,
such as a reduction in the consumption of fast food, have been observed [32].

Another important factor influencing the effectiveness of digital technology interven-
tions is the SES of the target population. Studies have emphasised that individuals with
a lower SES often have significantly reduced access to eHealth tools and lower levels of
digital literacy, which negatively impacts their engagement and outcomes [55]. Despite
the growing popularity of eHealth interventions for promoting healthy lifestyles, their
effectiveness among low SES individuals faces major barriers related to technology, fi-
nances, and limited user engagement. Research shows that universal digital programmes
may be insufficiently tailored to the needs of this group, highlighting the need to design
more flexible and customised solutions that include, for example, social support, offline
access, and simplified user interfaces [36,560]. Kristjansdéttir et al. conducted a study in
Sweden to determine how socio-demographic factors affect eHealth literacy among parents

42



Children 2025, 12, 685

laof 21

of children requiring paediatric surgery. In this study, 30 parents completed the eHealth
Literacy Questionnaire along with a survey on education, income, age, gender, and place of
residence. Among the variables analysed, monthly income showed the strongest and most
positive correlation with eHealth literacy levels across all seven domains assessed. These
findings suggest that economic status—more than other demographic factors—plays a piv-
otal role in shaping individual's ability to use eHealth tools, which is essential for ensuring
equitable access to technology-supported healthcare [37,38]. Other authors also note that
eHealth literacy is closely linked to SES—those in less-privileged socio-economic positions
typically demonstrate lower skills in this area [57]. This was demonstrated in a pilot study
involving 55 low SES adults with overweight or obesity, who participated in a 12-week
weight loss intervention based on social media (Facebook group + Fitbit). Participants who
completed the programme (r = 47) lost an average of 1.07 kg (p = 0.0498), and 96% said they
would recommend the programme to others. These results indicate that such an interven-
tion format is feasible and well-received in low SES groups [39]. Another study involving
104 low-income women {84% from rural areas) found thata text message-based programme
effectively increased physical activity, step count, and supported weight loss. The results
confirm that such interventions can be effective in resource-limited populations [36]. Simi-
larly, Griffin’s 12-week study among 104 low-income, rural women reported significant
improvements in dietary behaviour, physical activity, and weight reduction after receiving
daily health-related text messages. Participants were more likely to set health goals and
monitor their own progress [55].

One of the simpler but equally effective forms of technological support in health
interventions is SMS messaging. Regular reminders, motivational messages and short tips
sent directly to the user’s phone can strengthen engagement and help maintaining healthy
habits. The results of the Sharifi study conducted on a group of 31 parents of overweight
and obese children show that even simple technology such as SMS messaging can be an
effective tool supporting health behaviour change [33].

Furthermore, studies on the use of devices such as Fitbits or other trackers have shown
that the technology can sometimes reduce motivation, causing pressure and frustration,
especially in children aged 13-14 [34]. Therefore, to maintain the long-term effects of the
therapy, it is necessary to combine technology with traditional forms of support—including
health education, contact with a guardian and cammuniq-r activities.

A growing body of research indicates that game-based activities are an effective form
of support in reducing obesity, especially among children and young people. Research has
shown that these types of digital solutions can be more engaging and effective than tradi-
tional health apps [40]. An example of this approach is the pilot study by Zarkogianni et al,,
who presented the ENDORSE platform—an application integrating mHealth technologies,
artificial intelligence {Al) and serious games to support the management of childhood obe-
sity. In a three-month intervention involving 50 children, a clinically significant decrease
in BMI was achieved [43]. The combination of gamification, motivational approaches and
health education can influence changes in health behaviour at an early stage of life [41].

The younger generation is characterised by a high level of digital competence, making
it an ideal target group for mobile app-based interventions. Research shows that digital
solutions combining physical activity, technology and elements of gamification effectively
support the development of positive health attitudes and promote weight loss. This is
confirmed by the results of a study by Bastida et al., who implemented an intervention
among children aged 9-12 using the OCARIoT application. Thanks to personalised edu-
cational missions, support from mentors and the use of a reward system, the application
significantly increased the participants’ engagement, leading to a reduction in the obesity
rate by as much as 75.5% in the intervention group [42].
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Digital technologies, particularly social media, play a significant role in shaping body
image and self-esteem among children and adolescents. A growing body of research
indicates that intensive use of these platforms can negatively impact the perception of
one’s own appearance and contribute to lower self-esteem [47]. In their literature review
Aubrey et al. emphasise the importance of sociocultural theories of social comparison in
the context of adolescents” use of digital technologies. The authors analyse factors such as
selfies, photo retouching, fitspiration, online forums and general presence in social media as
potential contributors to distorted body image among young people [44]. According to the
study findings, platforms such as TikTok can significantly impact the behaviour and mental
health of young people. Their mechanisms—driven by a system of rewards, likes and social
interactions—stimulate the dopaminergic system. Their use has also been associated with
a sedentary lifestyle, reduced sleep quality, cognitive and emotional disorders, and lower
academic performance [46]. In a systematic review of 20 studies, Holland and Tiggemann
demonstrated a clear association between the use of SNSs and body dissatisfaction, as well
as symptoms of eating disorders. Activities such as viewing and posting photos proved
to be particularly problematic [48]. Moreover, other studies indicate that teenage girls are
particularly vulnerable to the influence of social media on their body image perception [45].

Taking the above into account, it is important to note that a distorted body image and
reduced psychological well-being can significantly affect the internal motivation of children
and adolescents to engage in healthy activities, including weight reduction. Therefore, the
design of digital interventions supporting weight loss should consider not only behavioural
but also psychological factors, in order to minimise the risk of exacerbating negative
emotions while simultaneously fostering a positive relationship with one’s own body.

4.2, Clinical and Practical Implications

From a clinical perspective, the findings of this review highlight the potential of digital
technologies to complement traditional weight management strategies among children and
adolescents. Mobile applications, wearable devices, and gamified platforms can provide
personalised feedback, increase motivation, and improve adherence to healthy behaviours,
particularly in populations that are difficult to engage through conventional methods.

These tools may be especially useful in school-based programmes, primary care set-
tings, or family interventions, where ongoing menitoring and interactive engagement are
key. For healthcare professionals, the integration of digital technologies into obesity pre-
vention and treatment plans may provide scalable and cost-effective means of supporting
behaviour change and sustaining long-term outcomes.

4.3. Linsitations

Sewveral limitations are evident in the analysed publications. These include methodolog-
ical differences between the analysed publications in intervention duration, participants
age, and the types of technologies employed. Moreover, most studies did not include
comparisons between participants with obesity and those with normal body weight, which
limits the ability to assess the extent to which baseline BMI influences the effectiveness of
digital technology interventions. Additionally, many studies were short-term, making it
difficult to evaluate the durability of the effects of using digital technologies in the treat-
ment and prevention of obesity. The literature lacks data on the sustained maintenance
of reduced body weight, lifestyle changes, and the impact on mental health following the
conclusion of the intervention. A further limitation is that some of the analysed publications
were based on small sample size or lacked a control group, which makes it difficult to
assess the actual effectiveness of the technological solutions used. An additional limitation
is the lack of information, in some studies, regarding the cognitive development level
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of children and adolescents, which is important in the context of designing appropriate
interfaces and educational content. Cultural differences were also not always adequately
considered, despite their potential to significantly affect the effectiveness of technological
interventions. Therefore, further and more standardised research, grounded in robust
methodology, is needed across diverse populations and settings, taking into account both
the short- and long-term effects of the use of digital technologies in the context of childhood
and adolescent obesity.

5. Conclusions

Based on the literature review, digital technologies appear to be a promising tool
in addressing the growing problem of obesity among children and school-aged youth.
Maobile applimlions, educational games, aclivity trackers, mHealth pla tforms and artificial
intelligence-based systems can support both the treatment and prevention of obesity.
Nntably, interventions that incorporate persrmalisal'inn_ feedback and social support tend
to be the most effective, particularly when they involve parents or caregivers.

[mportantly, the technnlog'les analysed not nr'.l}..r contribute to BMI reduction but
also positively impact the mental health of children and young people, supporting the
development of a positive body image, self-efficacy and self-esteem. Features such as
progress tracking, gamification and health education enhance engagement in lifestyle
change processes, thereby increasing the sustainability of outcomes achieved.

It is important to emphasise that digital technologies alone are not sufficient; their
effectiveness depends on both the context of implementation and the level of young user
engagement. Inadequately designed digital technologies carry the risk of contributing to
a deterioration in well-being, increased social pressure, or the reinforcement of negative
comparison patterns. To address this challenge effectively, future strategies to combat
obesity should use technology to support of multidisciplinary initiatives combining medical,
psychological, pedagogical and technological knowledge. Developing guidelines for the
design and implementation of digital health tools for children and adolescents is also
essential, with careful consideration of their cognitive, emotional and social development.
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Abstract: Introduction: Overweight and obesity among children and adolescents are a
growing public health problem. The aim of this study was to determine the impact of
overweight and obesity on the psychosocial functioning and physical activity levels of
children and adolescents. Methods: This study was conducted among 100 children and
adolescents aged 9-18 from three institutions in the Podkarpackie Province: a primary
school, a hospital ward, and a health resort. An original questionnaire was used, containing
questions about body image, emations related to eating, self-esteem, and physical activity.
All participants were classified into appropriate BMI categories based on anthropometric
data. Results: The analysis showed that 48% of respondents admitted to eating meals in
secret, and 5% did so every day for a month. As many as 65.82% of participants stated
that their body shape affects the way they think about themselves, and more than two-
thirds felt frustrated with their figure. Statistically significant differences were observed in
the perception of one’s own body and the level of its acceptance depending on the BMI
category. In addition, 58.58% of respondents did not engage in physical activity to control
their weight. Conclusions: The results of this study confirm that overweight and obesity
in children and adolescents are associated with a negative body image, low self-esteem,
unhealthy eating habits, and low levels of physical activity. The obtained results can be
used by medical personnel, educators, and educational institutions to develop effective
prevention programs aimed at counteracting the negative consequences of overweight and
obesity in children and adolescents.

Keywords: overweight; obesity; children; adolescents; physical activity; self-esteem; men-
tal health

1. Introduction

A healthy, balanced diet plays a key role in the health and proper functioning of the
bod Y bath physically and mentall}r, in every human being_ Children and young penple
are a special group whose eating habits have an impact on their health in adulthood.
Regular physical activity is also an important element of the proper development of the
younger generation, as it has a positive impact on the functioning of the body. Low levels of

hittps:// doi.org,/10.3390,/nu 17101690
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physical activity, a sedentary lifestyle, and sleepiness play a key role in the development of
obesity [1,2]. Currently, the prevalence of overweight children and adolescents is increasing
dramatically, which can lead to adverse health consequences such as type Il diabetes,
hypertension, and obstructive sleep apnoea. In addition, overweight and obesity can
contribute to negative consequences in the psychosocial functioning of young people [3].

An increase in the number of cases of overweight and obesity is observed almost
worldwide, leading to alarming statistics and forcing action to be taken at various levels,
from family to international [4=6]. In terms of physical health, overweight and obesity
increase the risk of many chronic diseases, such as type 2 diabetes, hypertension, cardio-
vascular disease, and musculoskeletal problems. These problems can appear as early as
childhood, but most often become more severe in adulthood, leading to premature death
and a reduced quality of life [7].

The psychological aspects should not be forgotten either. Overweight or obese children
and adolescents often struggle with low self-esteem, depression, and social isolation, which
negatively affects their emotional and social development. The stigma associated with being
overweight can lead to difficulties in peer relationships and learning problems. The causes
of overweight and obesity are multifactorial and include both genetic predisposition and
environmental factors such as poor eating habits, physical inactivity, and the influence of
the media and advertizing. The role of the family, school, and the wider social environment
is crucial in shaping healthy habits and preventing overweight and obesity [5].

Body image plays a crucial role in the psychosocial development of children and
adolescents. Megative body image is frequently associated with low self-esteem, unhealthy
eating behaviours, and reduced ph}'sical acﬁvlty, all of which contribute to the develnpment
and maintenance of overweight and obesity. Exposure to unrealistic body ideals through
media and peer comparisons exacerbates these issues, particularly during adolescence, a
period characterized by increased sensitivity to appearance-related concerns [9].

Obesity is a complex health problem that can be divided into two main categories:
simple obesity and secondary obesity. In most cases, children and adolescents are affected
by simple obesity, the main cause of which is a positive energy balance—consuming more
calories than are burned. Simple obesity is the most common form of obesity in children
and adolescents. One of the key causes of this form of obesity is excessive calorie intake,
which is directly related to an inadequate diet. Ready meals and fast food, which contain
large amounts of sugar and saturated fats and are low in vitamins and micronutrients,
promote the growth of adipose tissue. In addition, irregular meals and excessive portions
also contribute to overweight and obesity. Children often eat too much and too often, which
leads to a calorie surplus [10,11].

Another important factor is physical inactivity. Modern children and young people
spend a lot of time watching television, playing computer games, and using social media.
These types of entertainment are replacing traditional forms of physical activity such as
walking, cycling, and playing games. In addition, fewer children spend time playing
actively with their peers, as most interactions take place online. A sedentary lifestyle
accompanies children from an early age, leading to gradual weight gain. Poor family
relationships also influence the development of obesity in children and adolescents. Chil-
dren who experience difficult family situations, such as parental divorce, sexual abuse, or
excessive demands, often seek comfort in food. In such cases, eating becomes a mechanism
for coping with stress, leading to eating disorders and weight gain. Children may treat food
as a reward for surviving stressful situations, which further disrupts their healthy eating
habits [12]. It should be noted that in recent years, the problem of overweight and obesity
in children in Poland has become the subject of numerous studies and analyses. One of the
main factors influencing abnormal body weight in children is poor eating habits shaped
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by their parents. Parents often do not control how much time their children spend in
front of TV screens, computers, or phones, which limits their physical activity. In addition,
some parents excuse their children from physical education classes, which is a mistake, as
exercise is crucial for maintaining a healthy weight [13].

Solving this problem requires integrated action on many levels, from health education
and the creation of conditions conducive to physical activity to appropriate nutritional
and medical policies. Only through coordinated efforts is it possible to halt the increase in
the number of overweight and obese children and adolescents and improve the health of
future generations [5,6].

Physical activity plays an important role in prevention and weight loss, enabling in-
creased energy expenditure and supporting the maintenance of healthy eating habits [14,15].
What is more, regular exercise brings a number of health benefits, including improved
cardiovascular function, support for the development of the musculoskeletal system, and a
positive impact on the mental health and self-esteem of children and young people [16-15].
Engagement in physical activity often becomes an important motivator for young people
to change their lifestyle and strive to achieve or maintain a slim figure. Participation in
sports activities not only improves physical fitness but also builds a sense of effective-
ness and belief in one’s own abilities, which strengthens the determination to continue
health-promoting activities [19,20]. It is worth noting that various educational programmes
implemented in schools, such as SPARK and Planet Health, have proven highly effective
in increasing the level of physical activity among students and reducing the incidence of
overweight and obesity [21,22]. The influence of the social environment is also significant.
Support from family and peers, as well as favourable environmental conditions, can clearly
encourage children and young people to be more physically active. The presence of positive
role models and joint activities with loved ones help to reinforce healthy habits [23,24].
Furthermore, especially during adolescence, the motivation to participate in sports often
stems from the need to improve physical appearance, which further encourages young
people to take action to reduce their body weight [25]. In view of the growing problem
of low physical activity, increasingly referred to as a pandemic, it is important to take
comprehensive measures to promote physical activity among children and adolescents.
Physical activity can not only support weight loss but also be a key motivating factor for
making lasting lifestyle changes [26,27].

Physical activity brings numercus health benefits in physical, mental, and social di-
mensions. Regular exercise improves cardiovascular fitness, strengthens muscles and bones,
posil:i\fely influences mood, and enhances self-esteem. The World Health Organizalion
(WHO) recommends that children and adolescents aged 5-17 engage in at least 60 min
of moderate or vigorous physical activity daily [28]. According to the Active Healthy
Kids Poland 2022 report, most physical activity indicators for children and adolescents
in Poland received moderate or poor ratings (from C+ to D), and two key areas—overall
physical activity and active play—were assessed as incomplete due to a lack of data. These
trends are consistent with global data, which show that more than 80% of adolescents
worldwide do not meet WHO recommendations [29]. These patterns highlight the need
to analyse psychosocial and behavioural determinants of physical inactivity, particularly
among adolescents with excessive body weight. This article aims to determine the impact
of overweight and obesity on the psychosocial functioning and physical activity levels of
children and adolescents. In the face of the growing prevalence of obesity among children
and adolescents, the development of effective, multi-faceted prevention programs that
address both the physical and mental health aspects of young people is becoming, increas-
ingly important. The obtained results provide valuable insights into the need for designing
interventions that include nutritional counselling, the promotion of regular physical ac-
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tivity, and psychological support based on scientific evidence, aimed at improving body
image and self-esteem [3]. The involvement of families and local stakeholders is crucial in
strengthening positive health habits and creating a supportive environment that fosters
long-term behavioural changes. At the same time, prevention strategies must address the
widespread influence of digital media, which perpetuates unrealistic beauty standards,
contributing to the deterioration of mental health and the development of maladaptive cop-
ing mechanisms [30]. Effective programs should be based on proven theories, such as the
Health Belief Model and the Self-Determination Theory, which support lasting pro-health
attitudes and behaviours [31].

It is worth noting that this study is not a direct continuation of previous research but
aims to deepen the understanding of the relationship between BMI and the psychosocial
functioning of children and adolescents (including body image, self-esteem, and motiva-
tion), taking into account different types of institutions, which has rarely been analysed so
far. Although the general consequences of overweight and obesity are well known, there is
still a lack of data on how specific BMI categories affect motivation for physical activity
and self-esteem in children and adolescents. A better understanding of these relationships
will help develop more effective preventive and therapeutic strategies.

2. Materials and Methods
2.1. Participants and Recruifment Process

A total of 100 respondents from three units in south-eastern Poland took part in the
study: the Health Resort Hospital (n = 31), the provincial clinical hospital (n = 31), and
the General Secondary School (n = 38). Although 110 individuals were initially invited
to participate in this study, 7 did not provide consent or withdrew before completing
the questionnaire. Additionally, 3 questionnaires were excluded due to missing data,
which made it impossible to calculate BMI or perform psychometric analysis. As a resull,
the final study sample consisted of 100 participants. The research group was diverse
in terms of gender, age, body weight, height, BMI, and place of residence. In terms of
sex distribution, girls made up 54% of the sample and boys 46%. The age range of the
respondents was 9 to 18 years. An analysis of place of residence showed that 61% of
respondents came from cities and 39% from rural areas. In summary, the study group
was well diversified and representative of young people from different backgrounds and
institutions. The greatest diversity in health parameters was observed at the Health Resort
Heospital, while the most homogeneous group was high school students. The sample was
selected deliberately and in cooperation with three educational and medical institutions
located in the Podkarpackie Province. The study participants were recruited from three
different types of institutions based on their specific characteristics and the potential to
obtain representative data on eating habits, health attitudes, and motivation for weight
loss among children and adolescents. Each of these institutions represented different age
and health groups, allowing for a diverse analysis of the results. The secondary school
was selected due to its access to students at an age when eating habits and motivation
for weight control are being formed. The clinical hospital ward provided data on patients
with chronic conditions related to obesity and metabolic diseases, enabling analysis of
how these illnesses influence dietary attitudes and motivation for a healthy lifestyle. In
turn, the health resort hospital allowed for the collection of information on the impact
of a health-promoting environment on patients” health and motivation in the weight
loss process. The sample was selected using purposive sampling, as each institution
represented a distinct group of participants, which made it possible to gather data from
various perspectives on eating habits, weight loss motivation, and the influence of health
status on these attitudes. Participants were contacted directly through the institutions
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they attended or where they were staying for treatment or rehabilitation. Participation
in this study was entirely voluntary. Inclusion criteria included age between 9 and 18
vears, the ability to cnmplete the questinnnaire, and the provisinn of informed consent.
Children with cognitive or physical limitations that prevented questionnaire participation
were excluded. Consent was obtained from the management of the institutions, and then
information activities were carried out aimed at potential participants and their parents or
legal guardians. Written informed consent to participate in the study was obtained from
all participants aged 16 to 18 years. In the case of younger children (under 16 years of
age), written consent was provided by their parents or legal guardians, and the children
themselves gave verbal assent to participate in this study.

This study was cross-sectional and was carried out in 2023-2024. Respondents com-
pleted an anonymous questionnaire and underwent basic anthropometric measurements
(weight, height), on the basis of which BMI was calculated. Recruitment, data collection,
and analysis were carried out in accordance with applicable ethical standards. The study
design was approved by the Bioethics Committee of the District Medical Chamber in
Rzesziw (78/2022/B). Informed consent to participate in this study was obtained from all
respondents (or their legal guardians).

2.2, Research Questionnaire and Data Collection Procedures

All participants completed a proprietary Child Nutrition Questionnaire, which was
one of the basic research tools used in this project. This tool was developed specifically for
this study and based on concepts related to nutritional behaviours and body image assess-
ment. The form was anonymous and single-use, and its purpose was to collect data on
eating habits, body image, attempts to control weight, and emotions associated with eating,
Itis worth noting that anthropometric measurements were conducted in person, but no data
allowing the identification of participants were recorded, including questionnaire results
and body measurements. The data collected through the questionnaires were anonymized
after collection, and body measurements were coded using individual ID numbers without
any identifying information. The database did not store names, surnames, or any other
persenal data that could allow participant identification. All data were anonymized at
the stage of entering them into the research database, which prevents the identification of
individuals in subsequent analyses. The questionnaire included questions about, among
other things, the frequency of overeating, dietary restrictions, body image concerns, physi-
cal activity undertaken to control weight, as well as self-perception and body image. The
language of the questionnaire was adapted to be age-appropriate and understandable for
children and adoelescents. For younger participants, simplified explanations of selected
terms were provided if necessary. If participants encountered difficulties in understanding
certain items, trained research assistants or parents provided clarification, particularly for
children under the age of 12

The measurements were carried out by members of the research team who had been
properly prepared and trained. The measurements were taken using standardized equip-
ment in conditions ensuring the comfort and privacy of the participants, following uni-
form procedures regardless of the location, whether in a hospital or an educational fa-
cility. Measurement data were recorded immediately after each measurement on paper
coding sheets that contained only the participant’s individual ID) number, without any
personal information.

After the completion of the measurement process, the sheets were handed over to a
designated research team member responsible for data digitization. Data entry into the
database was performed manually. The database was properly secured and accessible only
to authorized members of the research team. The data recording and entry process was
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designed to prevent participant identification while ensuring the consistency and reliability
of the collected information.

The collected responses were used to assess eating behaviours and their potential links
to overweight, obesity, and motivational and psychosocial factors in children and adoles-
cents. This tool provided a detailed picture of the respondents’ relationship with food and
their own bodies. Selected elements of Self-Determination Theory (SOT) by Deci and Ryan
were used to assess the level of motivation to reduce body weight, taking into account both
mternal and external motivation as well as lack of motivation (amotivation [32]. Reference
was also made to the Stages of Change Model, which allows the level of participants’
readiness to act to be determined. The average time required to complete the questionnaire
was approximately 15-20 min, ensuring that participants remained engaged and attentive
throughout the process.

2.3, Measurements and BMI Classification

In order to obtain empirical data, a questionnaire developed specifically for this study
was used, which contained closed-ended questions. The questionnaire was supplemented
by anthropometric measurements taken in counselling and school settings. Height was
measured to the nearest 0.1 cm using a SECA 213 height gauge, and weight was measured
using a SECA 813 electronic scale (accuracy (L1 kg). The measurements were taken in
light clothing, without shoes, in accordance with standardization rules—each value was
recorded twice and the average value was used for analysis. On this basis, the BMI (Body
Mass Index) was calculated. For BMI classification, age- and sex-specific percentile charts
developed by the World Health Organization (WHQO) were used for participants under
18 years of age. For adolescents aged 18 years, adult BMI categories defined by WHO
were applied. In addition, in order to obtain a more in-depth picture of psychosocial
factors, individual interviews were conducted with a selected subgroup of respondents
(n = 50) whose results indicated a particularly low or high level of motivation to change
their body weight.

2.4. Statistical Analysis Methods

The collected data were analysed using IBM SPS5 Statistics (version 27.0) and Microsoft
Excel 365. Descriptive statistics were first used to present the characteristics of the study
group, including calculations of means, medians, standard deviations, and value ranges
and frequencies for categorical data. To compare differences between groups based on
gender, place of residence, or BMI category, appropriate inferential statistical tests were
applied. Pearson’s chi-square test was used to analyse qualitative variables. For continuous
variables, the Student’s t-test for independent samples was used if normal distribution
assumptions were met, and the Mann-Whitney U test was used when those assumptions
were not fulfilled. The analysis focused primarily on descriptive statistics and group
comparisons using chi-squared tests and non-parametric methods.

The internal consistency of the measurement tools, including scales assessing moti-
vation and health-related behaviours, was tested using Cronbach’s alpha coefficient. The
relinbility of the instruments was confirmed, with alpha values ranging from (.72 to (L84, In
instances where answers were missing—never exceeding 3% within any dataset—Ilistwise
deletion was used to preserve the overall integrity of the data. All statistical tests were
conducted using a significance level of o = 0.05, with p-values below 0,05 considered
statistically significant. Where appropriate, measures of effect size, such as Cramér's V
or eta-squared, were also calculated to provide context for the practical importance of the
results. This comprehensive statistical approach aimed not only to test group-level differ-

54



Nutrients 2025, 17, 1690

Taof 18

ences but also to explore complex relationships between body weight, physical activity,
self-perception, and psychosocial variables across a diverse adolescent population.

3. Results
3.1. Basic Characteristics of the Population Covered by This Study

An analysis of the structure of the study group (N = 100) revealed clear differences
between the three units in terms of demographic and anthropometric characteristics. The
largest differences were mainly in body weight, height, and BMI distribution, which
reflect both the specific nature of the institutions and the diverse health needs of their
residents. Despite a relatively even gender distribution in the entire sample (55% girls
vs. 45% boys), in individual terms, there was a predominance of girls in educational
(Tyczyn) and health resort (Zimowit) facilities, while in the clinical hospital (Rzeszdow),
the gender ratio was more balanced, with a slight predominance of boys. In terms of
average age, the group from the General Secondary School stood out clearly—it was
homogeneous in age, with a predominance of 18-year-olds. In contrast, the Health Resort
and Provincial Clinical Hospital had a wider age range (9-18 years), which may be due to
the openness of these facilities to younger patients, who are often undergoing treatment or
rehabilitation. Respondents from Rymanéw-Zdroj differed significantly from the others—
their body weight was on average more than 16 kg higher than that of young people from
the secondary school. The standard deviation in this group was also the highest, which
indicates a high degree of heterogeneity in terms of weight and probably the presence of
both underweight and significantly obese individuals. The highest height was achieved
by participants from Tyczyn, who also showed the least variation in this trait, which
may indicate a relatively homogeneous lifestyle and level of physical development in this
population. In the other two groups (hospitalized), the distribution of height was more
dispersed, which may be the result of health or age differences. Analysis of the BMI index
allowed three distinct profiles of individuals to be identified (Table 1):

s Zimowil: greatest diversity, presence of cases of obesity I and II, high percentage of
overweight and obese people (22 people in total);

®  Rzeszow: moderate diversity, predominance of overweight (10 people) and normal
weight, presence of obesity Tand II;

o Tyczyn: healthiest weight profile—no obesity, predominance of normal body weight
(55%), limited number of cases of underweight and overweight.

Table 1. BMI (Body Mass Index) of respondents.

BMI Health I.lesorl Clinill:al Secondary
Hospital Hospital School

starvation <16.0 0 0 1]
emaciation 16.0-16.9 0 0 0
underweight 17.0-18.5 0 1 =]
normal weight 18.5-24.9 7 9 21
overweight 25.0-29.9 7 10 4
obesity class [ 30.0-349 11 3] 1]
obesity class I 35.0-39.9 5 3 0
obesity class 111 =40 0 0 0
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3.2, Dietary Behaviour and Physical Activity Related to Weight Control
3.2.1. Eating in Secret

In order to assess the extent of secret eating, participants were asked how many days
in the last month they had eaten meals in secret (Figure 1). The majority of respondents
(n=152; 65.82%) declared that they had never engaged in such behaviour, which may
indicate a healthy relationship with food. Sporadic cases (1-5 days) were reported by
27 85% of respondents (n = 22), while regular or intense food hiding (more than 6 days) was
reported by approximately 15% of participants. Particularly worrying were the responses
of 4 people (5.06%) who declared that they ate in secret for the entire month. Although this
problem did not affect the majority, the data indicate the presence of risky behaviours in
part of the group, which may require further psychodietetic assessment.

3, 30, 4 4%

N

6, 6%

5, 8%
52, 52

22,22%

0 =1-5 =612 2 13-15 =16-22 =23-27 =28
Figure 1. Respondents’ answers to the question “Have you ever eaten in secret?”.

3.2.2. The Desire to Have a Flat Stomach

Figure 2 illustrates how often respondents felt the desire to have a completely flat
stomach during the last month. The largest group (37.97%) said they never felt this way,
which may indicate less pressure to look good in this group. On the other hand, 32.91%
of respondents said they thought about having a flat stomach every day for 28 days,
suggesting significant pressure related to body image. The remaining responses ranged
from sporadic (1-5 days) to regular occurrence of this desire (up to 27 days), indicating
varying levels of commitment to changing one’s figure.

26, 26%
30, 30%

7. % '

5,5% 13, 13%

B R

1, 1%

s =1-5 w612 =13-15 w16-22 =23-27 =28

Figure 2. Respondents” answers to the question “Did you want your stomach to be completely flat?”.
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3.2.3. The Influence of Body Shape on Seli-Perception

Figure 3 shows the distribution of respondents’ answers to the question concerning
the impact of perceived body shapes on the way they think about themselves, which allows
for an assessment of the strength of the relationship between body image and self-esteem.

13; 13% 16; 16%

5: 5%

21;21%

13; 13%

18: 18% 14; 14%

B MNever W Almostpever B Veryrarely ERarely BOfien BVeryofien WAL the ime

Figure 3. Respondents” answers to the question “Has your body shape affected the way you think
about yoursel {2

The results show that 65.82% of respondents declared that their body shape signifi-
cantly affects how they feel about themselves, indicating answers ranging from “often” to
“all the time.” In particular, 21 people (26.58%) selected “very often” and 13 respondents
(16.46%) selected “all the time”, which may indicate a strong link between body shape
and identity and self-esteem. In addition, 18 people (22.78%) declared that this influence
occurs “often”, confirming the significant role that physical appearance plays in the daily
self-perception of a large proportion of the respondents.

In contrast, 14 people (17.72%) responded that body shape “rarely” influences how
they perceive themselves, and 13 people (16.46%) indicated “very rarely”. Five respondents
(6.33%) also declared a sporadic influence (“almost never”), while sixteen people (20.25%)
considered that body shape did not influence their self-esteem at all ("never”).

In summary, for more than two-thirds of respondents, perceived appearance, including
body shape, has a real impact on how they think about themselves, which may be significant
in the context of further analyses of self-esteem, motivation to lose weight, and emotional
factors related to body weight. For 34.18% of respondents, this aspect played a marginal or
no role, which may indicate a greater distance from the pressure of physical appearance.

3.2.4. Dissatisfaction with One’s Body

Figure 4 presents the participants’ responses regarding dissatisfaction with their body
shape. Over two-thirds of respondents (66.09%) declared that they felt frustration with their
body shape to varying degrees, ranging from “often” to “all the time”. The most common
responses were “very often” (26.58%) and “all the time” {18.99%), which may indicate
strong and regular dissatisfaction with appearance. In contrast, 33.91% of respondents
reported that they rarely or never felt such discomfort. These responses may indicate a
greater distance from the pressure associated with physical appearance or a more positive
self-esteem related to body image.
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Figure 4. Respondents” answers to the question “Were you dissatisfied with your body shape?”.

3.25. Physical Activity as a Means of Weight Control

Figure 5 shows the responses to the question about physical exercise undertaken to
prevent weight gain in the last four weeks. Over half of the respondents (58.58%) declared
that they did not exercise intensively, which suggests that physical activity was not their
main method of weight control. On the other hand, 41.42% of respondents reported that
they exercised regularly to maintain their weight, indicating that for a significant proportion
of respondents, exercise was an important part of preventing weight gain.

18: 18%

R0; 82%

ENO MYES

Figure 5. Respondents’ answers to the question “Have you exercised a lot in the last four weeks to

avold gaming weight? If so, how often?”.

3.3. Psycholagical Variability Depending on BMI
3.3.1. Respondents’ Answers to the Question “Has Your Body Shape Affected the Way You
Think About Yourself?” Taking into Account BMI

An analysis of responses to the question about the impact of body shape on self-
perception, taking into account BMI categories, revealed significant differences between
the groups (x%=17648; df = 18; p = 0.0479) (Table 2).

In the underweight group, the most common response was “often” (43%), while among
people with normal body weight, the responses “never” and “very rarely” dominated (20%
each). In the overweight group, most respondents (38%) admitted that this influence
occurs “very often”. In people with grade [ and I obesity, the responses were evenly
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distributed between “often”, “very often,” and “all the time”, which may indicate a strong
and persistent influence of body appearance on self-esteem in these groups.

Table 2. Respondents” answers to the question “Has your body shape affected the way vou think
about yourself?” taking into account BML

BMI
Has Your Body Shape . Normal ) . .
Affected the Way You Think Underweight Weight Overweight Obesity Class I  Obesity Class I1
About Yourself?
n Yo n Y n Yo n Y

never 1 14% 9 20% 1 5% 2 12%
almost never 1 14% 1 2% 1 5% 2 12%
very rarely 1 14% 9 20% 1 5% 2 12%
rarely 1 14% 5 11% 4 19% 2 12%
often 3 43% 7 16% 4 19% 3 18%
very often 0 0% 7 16% 8 38% 3 18%
all the time [i] 0% 6 14% 2 10% 3 18%

Chi-square ¥ =17.648 df =18 p=0.0479

3.3.2. Answers to the Question “Were You Dissatisfied with Your Body Shape?” Taking into
Account BMI

The results of the analysis of responses to the question about dissatisfaction with body
shape, broken down by BMI categories, showed statistically significant differences between
the groups (x?=2743; df =18; p = 0.0287).

Underweight respondents most often declared no dissatisfaction (“never”—43%),
while in the overweight group, the most common responses were “often” (29%) and “very
often” (387%). Among people with stage [ and II obesity, the highest percentage of responses
was “all the time" (24%), which indicates persistent and intense dissatisfaction with their
body shape in these groups (Table 3).

Table 3. Respondents’ answers to the question “Were you dissatisfied with vour body shape?” taking
into account BML

BMI
H‘:i‘;;‘;';':l:’;z;f;‘::gg Underweight },:L',’E‘;';“‘l' Overweight  Obesity ClassI  Obesity Class II
n %o n Y n Yo n %

never 3 43% 9 20% 1 5% 1 6%
almost never 4] 0% 8 18% 1 5% 1 6%
very rarely 2 29% 3 7% 0 0% 3 18%
rarely 0 0% 5 11% 2 10% 3 18%
often 1 14% & 18% [ 20% 2 12%
very often 1 14% 5 11% 8 38% 3 18%
all the time 0 0% 6 14% 3 14% 4 24%

Chi-square x2=2743 df =18 p = 0.0287
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4. Discussion

The results of this study confirm the significant impact of overweight and obesity on
the psychosocial functioning of children and adolescents. Analysis of the respondents’
answers showed that approximately 48% of those surveyed admitted to eating meals in
secret, with 5% declaring that they engaged in this type of behaviour every day for a month.
The phenomenon of eating in secret can be seen as a potential indicator of eating disorders,
and its increased frequency may indicate the presence of deeper emotional problems, such
as shame, guill, or lack of control over eating. Ima Sh.ld}-' by Kass et al., about one-fifth of
adolescents admitted to eating in secret [33]. Other studies have reported the prevalence of
this phenomenon ranging from 18.1% to 34% [34,35]. The individuals exhibiting this type
of behaviour also showed higher levels of eating-related psychopathology [36]. It is worth
noting that children and adolescents are characterized by high emotional sensitivity and
susceptibility to environmental influences, which increases the risk of behavioural disorders
and difficulties in regulating emotions. Overeating can serve as a mechanism for coping
with tension, stress, rejection, or low mood, as evidenced by previous studies [37-41].

Among the participants in this study, approximately 33% of respondents reported
daily thoughts about having a flat stomach in the last 28 days, and 65.82% indicated that
their body shape significantly affects how they feel about themselves. In addition, more
than two-thirds of the respondents felt frustrated with their body shape. These results
indicate that physical appearance plays a key role in the process of self-image formation
in young people and can significantly affect their mental well-being. Similar results were
obtained by Ballarin et al., where as many as 84.6% of obese teenagers were dissatisfied with
their bodies [42]. Both previous studies and the results of the presented project confirm
that overweight and obese young people have difficulties accepting their appearance.
Self-esteem in this group varies according to gender, with girls experiencing lower self-
esteem more often than boys [43]. This may be related not only to psychosocial factors
but also to biological differences in body composition between sexes. Girls, especially
during adolescence, tend to accumulate more body fat, which, combined with increased
sensitivity to appearance-related concerns, leads to lower self-esteem and greater body
dissatisfaction. Boys, on the other hand, are more focused on muscularity and physical
strength, which can result in different patterns of body image concerns. Overweight and
obesily are also associated with a lower quality of life, which may result from a lack of
acceptance by those around them and feelings of exclusion and powerlessness [44,45].
Children and adolescents struggling with overweight and obesity are prone to behavioural
pmblems, anxiety, behavioural disorders, and depress.inn_ Dbesity and depress.inn are both
public health problems. The relationship is two-way, with the occurrence of one condition
increasing the risk of the other [46]. Both girls and boys of school age with a high BMI
indicating overweight or obesity tend to be more depressed than their normal-weight
peers [47-50].

Additionally, our study observed clear differences in psychosocial functioning be-
tween children (aged 9-12 years) and adolescents (aged 13-18 years). Adolescents exhibited
significantly higher levels of body dissatisfaction and stronger internalization of sociocul-
tural ideals of thinness. This group also more frequently engaged in behaviours aimed
at weight control, such as restrictive dieting and excessive physical activity, motivated
primarily by appearance concerns rather than health reasons. These findings are consistent
with the Self-Determination Theory, which suggests that external motivations, such as
social and peer pressure related to physical appearance, intensify during adolescence [32].
Exposure to unrealistic beauty standards through social media further exacerbates these
issues, leading to emotional distress, lowered self-esteem, and an increased risk of devel-
oping eating disorders [31]. In contrast, younger children showed lower levels of body
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dissatisfaction and engaged in physical activity primarily for enjoyment rather than to
control their appearance. It should be emphasized that the observed differences were
identified through qualitative data analysis and not through separate statistical analyses
comparing age groups. Therefore, the conclusions drawn should be treated as preliminary
observations requiring further verification in future studies. Developmental differences
highlight the need for age-appropriate intervention strategies. Prevention programs for
children should focus on promoting an intuitive approach to eating and building a positive
relationship with physical activity, while interventions for adolescents should address
sociocultural pressures, support emotional resilience, and develnp mgnitive-behavioural
skills to counteract negative body image [51].

It is worth nnting that peop le with abnormal BMI, swho are mferweight and obese, have
lower self-esteem, which is largely due to dissatisfaction with their own bodies, resulting
in feelings of discomfort, for example. In our study, the analysis of responses showed
statistically significant differences in body image perception depending on BMI category.
In overweight and obese individuals, the influence of body shape on self-perception was
clearly stronger and more frequent than in groups with normal body weight or underweight
{xz = 17.648; p = 0.0479). Similar relationships were observed in terms of dissatisfaction with
appearance—the highest percentage of “all the time” responses was recorded among obese
individuals (2 = 27 43; p = 0.0287), confirming the entrenched negative perception of body
shape in this group. A study conducted as part of the NutriNet-Santé cohort showed that
the relationship between self-esteem and BMI depends on baseline body weight—in people
with normal BMI, higher self-esteem was associated with its stability, while in people with
grade Il and Il obesity, higher self-esteem correlated with lower BMI [52].

The results of this study can be interpreted in light of the Self-Determination Theory
(SDT), which is one of the most commonly used theoretical approaches in designing
interventions and programs aimed at adolescents. According to this theory, individuals
have a natural tendency for psychological growth. To support well-being and strengthen
intrinsic motivation, it is necessary to meet three key psychological needs: autonomy,
competence, and relatedness. Participants with higher BMI levels demonstrated lower
intrinsic motivation for physical activity, which may be associated with reduced feelings of
competence and autonomy [53].

Moreover, the observed body dissatisfaction may result from social comparisons, in
line with the Social Comparison Theory. Adolescents often compare their appearance to
idealized images promoted in the media and among their peers, which negatively affects
their self-esteem and motivation [54].

The results show that 58.58% of respondents did not engage in intense physical activity
to control their body weight, while 41.42% exercised regularly, considering exercise an
important part of preventing overweight. Regular physical activity not only helps to control
body weight but also contributes to overall improvement in physical and mental health [16].
Strong et al. recommend that children and adolescents engage in moderate to vigorous
physical activity for at least 60 min per day. According to the results of the study, children
who met these recommendations had significantly lower BMI and better cardiometabolic
health indicators [27]. In addition, physically active children have lower levels of obesity,
better physical fitness, and lower stress levels compared to children who lead a sedentary
lifestyle [14].

Effective prevention of overweight and obesity in children and adolescents requires an
integrated approach that combines dietary changes with regular physical activity. Interven-
tion programmes should include both nulrition education and the promotion of physical
activity, involving both children and their families. Joint efforts can lead to lasting lifestyle
changes that will promote the healthy development of children and adolescents [55,56].
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Encouraging daily activity and planning regular sports activities, such as dance classes or
group training, helps to introduce structure and routine, which is particularly important for
voung people [57]. In addition, regular physical activity leads to improved cardiovascular
health, better weight control, stronger muscles and bones, and has a positive impact on
mental health [58-60].

Other researchers have pointed to the need to create public spaces that promote an
active lifestyle and to involve local communities in promoting physical activity among
young people [61]. It should be emphasized that physical activity in early childhood is
crucial for preventing excessive weight gain. Kindergartens and family homes should
create conditions conducive to physical activity, and parents should actively participate
in encouraging their children to engage in physical play. The findings suggest that early
habits related to physical activity can have a long-term impact on health and reduce
the risk of obesity [30,62]. Studies conducted in Poland also confirm that interventions
combining health education with practical activity yield the best results [29,63]. Other
researchers have demonstrated the effectiveness of school programmes promoting physical
activity, especially in reducing sedentary lifestyles [64,65]. The results of the study suggest
a signiﬁcant association between overwefight ar nbesity and negalive bndy imﬂge, lowwr self-
esteem, and limited physical activity among children and adolescents, based on observed
group-level differences.

Desl:l-ile the significant results obtained, this s,tul:l}..r has some limitations. Firs ﬂy, the
use of a self-report questionnaire involves the risk of cognitive errors and response bias,
resulting, among other things, from the desire to present oneself in a favourable light
(the so-called social approval effect). Secondly, the cross-sectional nature of this study
prevents causal conclusions from being drawn. In addition, the research sample was limited
geographically and demographically, which may limit the generalizability of the results to
the entire population of children and adolescents in Poland. Finally, environmental and
fﬁmil}' factors were not analysed in deplh, which could have pm\'ided a broader context for
the identified phenomena. Although preliminary reliability tests (e.g., Cronbach’s alpha)
were conducted, the applied questionnaire has not undergone formal validation. However,
one of the strengths of this study is its comprehensive approach to the issue of overweight
and obesity among children and adolescents, covering both psychological and behavioural
aspects, such as body image, self-esteem, and physical activity. In addition, the use of
standardized measurement tools increases the reliability and comparability of the results
with other studies in this field.

Finally, it is worth noting that a key strength of this study is the simultaneous con-
sideration of both somatic and psychosaocial variables, which allows for a comprehensive
approach to the problem. Moreover, by including different age groups, this study enables
an analysis of psychosocial changes across various stages of development. Although this
study provided many important insights into the emotional state of young people aged 9
to 18, there is a need for further research to obtain a more cnmplete understanding of the
situation. Longitudinal studies would make it possible to assess the sustainability of the
observed effects, particularly in the context of educational interventions. The results of this
study may have significant practical implications, especially in the field of health education
and prevention. In the context of health policy, the obtained findings may serve as a basis
for developing support programs for parents and teachers that promote healthy habits in
children. Additionally, it should be emphasized that this study did not analyse differences
between boys and girls across various age groups, which should be addressed in future
research to better understand the distinet developmental and behavioural factors.
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5. Conclusions

This study highlights the complexity of the problems faced by overweight and obese
children and adolescents. Both body image and self-perception are closely related to
body weight, which manifests itself, among other things, in frequent thoughts about the
ideal body shape_ feelings of frustration, and low self-esteem. Ealing meals In secret
may indicate developing emotional difficulties and eating disorders that require special
attention and psychological support. In addition, the low level of physical activity in
the study group may indicate a need to intensify educational and promotional activities

promoting a healthy lifestyle from an early age. In the context of the results obtained, it
is necessary to implement comprehensive prevention programmes which, in addition to
dietary aspects, will also include work on a positive body image and a healthy relationship
with food. These programs should be coordinated by national and local public health and
education authorities, with implementation in schools supported by health professionals
and NGOs. Funding could be provided through local and national budgets and European
Union resources. Moreover, this study did not assess differences in overweight, obesity,
and body image perception between children and adolescents or between girls and boys,
which should be addressed in future research.
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Introduction: Childhood and adolescent obesity is an increasing public health
concern. The effectiveness of overweight treatment in this population depends
on multiple factors, including the level of motivation, emaotions associated with
behavioral change, and family support.

Aim: The aim of this study was to analyze the levels of motivation, emaotions,
and self-esteem among overweight and obese children and adolescents, and to
identify the potential role of family support in the process of changing dietary
habits.

Materials and metheds: The study involved 100 participants aged 10 to 18
recruited from three settings: school, hospital. and rehabilitation health resort
ervironments {sanatoria). Inclusion criteria comprised overweight or obesity
[BMI = 85th percentilel, regular school attendance, and parental consent.
Exclusion criteria included chronic illness, metabolic or genetic disorders, and
pharmacotherapy affecting body weight. & custom-designed questionnaire was
used, along with elements of individual interviews. We hypothesized that higher
levels of family support weuld be associated with greater motivation and longer
maintenance of healthy lifestyle changes. The analysis focused on the duration
of maintaining healthy habits, eating control, self-esteem, and emotions
accompanying weight loss. Statistical analysis included significance tests and
Qroup COMPparisons.

Results: Most participants reported short-term attempts to change habits
(1-5 days), and only 16% maintained a diet for 28 days. A significant portion
experienced negative emotions such as anxiety, shame, or guilt, particularly
among high school students. Additionally, 67% of respondents stated that
their body weight influenced their self-perception. A statistically significant
relationship was found between BMI category and dissatisfaction with ane’s
weight {p = 0.0261). The interviews revealed the critical role of parental attitudes
in sustaining the child's motivation.

Conclusion: The findings highlight the need to include emotional and family-
related companents in cverweight and obesity treatment programs for children.
A comprehensive, individualized approach increases the likelinood of lasting
lifestyle changes and improved psychalagical well-being in young patients.

01 frontiersinorng
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1 Introduction

Childhood overweight and ohesity are currently one of the most
serious public health threats in the world, both in highly developed
and developing countrics. According to the World Health
Organisation (WHO), since the 1970s, the rate of obesity among
children and young people has increased more than tenfold - from 11
million in 1975 to 124 million in 2016, with an additional 213 million
children being overweight (1). It is predicted that by 2050, 15.6% (186
million) of children and adolescents aged 5 to 14 and 14.2% {175
million} of people aged 15 to 24 worldwide will struggle with excess
body weight, especially obesity { 7). This problem also affects Poland -
according to national and European studies, almost 30% of school-age
children in our country are overweight or obese (7). These include
increased likelihood of developing metabolic syndrome, type 2
diabetes, hypertension and cardiovascular complications, as well as
psychosocial consequences such as low self-esteem, depressive
symptoms and eating disorders, which may impair social
functioning (1, 7).

Childhood obesity is not only an acsthetic or social problem, but
above all a significant health risk that can lead to serious and long-
term consequences. The most common health effects include type 2
diabetes,
cardiovascular disease, obstructive sleep apnoea, and liver and

hypertension,  dyslipidaemia,  insulin  resistance,
osteoarticular diseases (1-7). What is important is that many of these
conditions, which until recently were only seen in adults, are now
being diagnosed in children and adolescents. Studies show that
overweight children show signs of hypertension, fatty liver and
psychosocial complications ().

In addition to the physical aspects, obesity has a huge impact on
the mental and social health of a child. Low self-esteem, stigmatisation,
depression, anxiety and social exclusion are just some of the emotional
problems that overweight children have to face (9, 10). These
phenomena have a negative impact on the socialization and education
process, can lead to self-destructive behavior and even suicidal
thoughts (11, 12). Childhood obesity also correlates with lower
educational and professional achievements in adulthood, as well as

with a lower quality of life.

The scientific literature clearly indicates that the causes of
childhood obesity are multifactorial and complex. Genetic,
environmental, psychological, cultural and behavioral factors are
amaong the main determinants. The lifestyle of the whole family also
plays an important role - diet, level of physical activity, family
relationships and even sleep patterns (13-15). Risk factors already
appear in the prenatal period - these include gestational diabetes,
maternal obesity before pregnancy, cacsarcan section, as well as the
use of antibiotics during pregnancy (16). In infancy and preschool age,
the impact is influenced by the method of feeding (breastfeeding vs.
formula feeding), the quality of the diet, sleep and the rate of weight
gain (17).

In the later stages of a childs life, the development of overweight
and ohesity is influenced by, among other things, poor eating habits
(skipping breakfast, snacking, high consumption of sugar and
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saturated fats), low physical activity, a sedentary lifestyle and spending
long periods of time in front of a screen (15, 19). Peer pressure, food
advertising and social media content have also been shown to
influence the health choices of children and adolescents (20). The
family, school, local environment and health policies form a system of
influences that can both support and sabotage efforts to prevent
obesity (21).

The problem of obesity does not only affect the national
population, but also requires regional analyses. One example is the
Podkarpackie Voivodeship, which, despite a relatively low level of
urbanization, has alarming rates of overweight and obesity in children.
According to reports from the Supreme Audit Othce, the problem
affects more than 22% of children aged 2-18 (22). In the context of
therapeutic and preventive measures, increasing importance is being
attached to the issue of motivation. Weight loss, espedially in
childhood, cannot be achieved solely through restrictive diets or
externally imposed physical activity. Effective and lasting changes
require the child’s emotional involvement, their internal motivation
and support from adults - parents, teachers, doctors, psychologists
(23, 24). Literature indicates that the higher the level of internal
motivation, the greater the chances of success in the weight loss

process and maintaining a new lifestyle (25).

Motivation in children is not a homogenous phenomenon - it can
be cognitive, emotional or sodial. Effective motivational strategies
include goal-setting techniques, reward systems, adult modelling,
group support, multimedia interventions and health apps (26). Social
campaigns, school programs and the availability of infrastructure that
promaotes physical activity (eg., sports fields, cycle paths, healthy
canteens) are also important (27).

Research into the effectiveness of interventions to date shows that
the best results are achieved by comprehensive programs lasting at
least 6 months, based on cooperation between the family, school and
healthcare system. Unfortunately, Poland lacks a nationwide, coherent
strategry to combat childhood obesity. Local programs, such as the
project for the prevention and early detection of overweight among
third-grade primary school pupils, which has been implemented in
Razeszow since 2024, have great potential, but their effectiveness will
depend on many factors, incuding access to specialists, continuity of
activities and the level of family involvement.

‘This study focuses on the analysis of effective methods of shaping
the motivation to lose weight among children and adolescents from
the Podkarpackic Voivodeship. The aim of the study was to identify
the most important factors influencing motivation, to assess the
effectiveness of various strategies and to develop practical
recommendations for prevention and therapeutic programs. The
research was interdisciplinary and included the analysis of medical,
psychological, educational and social aspects.

The problem of childhood obesity requires a comprehensive
approach that takes into account dietary and physical activity
interventions as well as psychological and environmental factors.
Strengthening the child’s motivation, sense of agency, and engagement
in the process of change is of particular importance. Systemic support
from the family, school, and professionals can contribute to more
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effective prevention and treatment of overweight and obesity among
children and adolescents. The present study was designed to
investigate motivational and emotional factors connected with weight
reduction among overweight and obese children and adolescents, with
particular emphasis on the role of family support in this process. The
research combined quantitative and qualitative approaches: the
quantitative part examined the relationship between BMI, motivation,
self-esteem and emations, while the qualitative part explored the
experiences of children and adolescents regarding  parental
involvemnent, emotions and barricrs to maintaining lifestyle changes.
It was assumed that a higher level of family support would be related
to greater motivation, longer maintenance of healthy habits and higher
self-esteem in overweight and obese children and adolescents.

The aim of the study was to identify motivational factors
conducive to weight reduction in 100 children and adolescents with
overweight or obesity. The article is structured as follows. The
Materials and Methods section describes the study design, research
settings, participants, applied tools and statistical procedures. The
Results section presents the main findings concerning motivational
factors, emotions, self-esteem and the role of family support. In the
Diiscussion, these findings are interpreted in the context of previous
literature, with particular attention to the practical implications for
prevention and treatment of childhood obesity. The article ends with
Conclusions, which summarize the most important results, indicate
limitations of the study and outline directions for future research.

The theoretical framework of this study was grounded in Self-
Determination  Theory (SDT), which  differentiates  between
autonomous and controlled motivation. Autonomous motivation
arises from internalized values, personal growth, and perceived
competence, whereas controlled motivation is driven by external
pressures, expectations, or the desire for approval. According to SDT,
behaviors regulated autonomously are more sustainable and adaptive,
as they stem from internal commitment rather than external
reinforcement. In addition, clements of Social Cognitive Theory
{SCT) were considered, emphasizing the role of modeling, self-
efficacy. and social support in behavior change. The integration of
these perspectives provides a comprehensive understanding of how
maotivational regulation and family support interact in shaping health-

related behaviors among children and adolescents.

2 Materials and methods

The study was designed as a cross-sectional, observational and
quantitative-qualitative study. The main objective was to determine
the factors influencing the motivation to lose weight in children and
adolescents and to assess the effectivencss of selected motivational
strategies. Due to the nature of the problem and the need to reach a
large group of participants, the method of field research carried out in
educational and medical institutions in the Podkarpackic Voivodeship
was chosen. The choice of the Podkarpackie Voivodeship was dictated
by both the availability of the studied population and the reported
high rates of overweight and obesity among children in this region (1]
The field research was conducted in primary and secondary schools,
pediatric  clinics and  community centers in Rzeszow  and
neighboring districts.

The research project took into account the diversity of
environments - participants were recruited from both urban and rural
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areas, which allowed for a comparison of the impact of socio-
economic factors on motivation and health behaviors.

2.1 Ethical aspects

The study was conducted in accordance with all ethical and formal
standards. Before the start of the study, the project received a positive
opinion from the Bioethics Committee at the Medical University of
Rzeszow {approval number: KBETY219/2023). All rescarch procedures
were in accordance with the principles of the Helsinki Declaration.
Consent to participate in the study was a two-step process: { 1) written
consent from a parent or legal guardian, and (2) verbal and/or written
consent from the child. Participants were informed about the purpose
of the study, its course, the possibility of withdrawing at any time, and
the guarantee of anonymity. [hata was collected and stored in accordance
with GDPR regulations, and the results were analyzed in aggregate form.

2.2 Participants

The study was cross-sectional, observational and quantitative-
qualitative. It was carried out in 2023-2024 in the Podkarpackic
Voivodeship, in south-eastern Poland. The aim of the study was to
identify motivational factors conducive to weight reduction among
overweight or obese children and adolescents. The participants were
recruited from three different environments - educational, clinical
and therapeutic — which allowed for a multifaceted analysis of health
behaviors and motivation in different socio-health  contexts.
Participants were recruited and assessed in three different institutional
settings, which also served as the research sites: (1) the Secondary
Schoal in Tyczyn (educational environment), (2) the 2nd Pacdiatrics,
Endocrinology and Paediatric Diabetology Clinic of the Clinical
Regional Hospital Mo, 2 in Reeszow (clinical environment), and (3}
the Zimowit Health Resort in Rymandw-Zdréj (therapeutic/
rehabilitation environment). No participants with chronic illnesses,
cating disorders, or pharmacological treatment affecting weight
were included.

In each of these facilities, anthropometric measurements and
questionnaire surveys were conducted on site, using the same
portable, standardized equipment and following identical procedures.
This ensured methodological consistency and allowed for valid
comparison across settings, while still capturing the diversity of socio-
health environments in which children and adolescents function.

Anthropometric measurements were conducted by trained
medical staff using portable, standardized equipment {calibrated
scales and stadiometers), and the data collection took place in
classrooms specially prepared for this purpose. Cuestionnaires were
administered in the same setting immediately after the measurements,
under the supervision of the research team, which guaranteed
comparable conditions for all participants regardless of recruitment
source. This procedure ensured methodological consistency and
addressed potential concerns about differences between research sites.

Children and adolescents aged 10 to 18 years were qualified for
the study, who met the inclusion criteria:

1. BMI index = 85th percentile for age and gender according to
WHO standards.
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. Mo diagnosed metabolic diseases (eg., type 1 diabetes) or
genetic ohesity syndromes (e.g, Prader-Willi syndrome).

=

. Mo use of pharmacotherapy affecting body weight.
4. Informed consent by parents/legal guardians and by the child.

Although inclusion targeted youth =85th percentile by WHO
charts, post-hoc BMI categorisation identified a small subset near the
cut-off that fell into normal weight on age/sex-specific recalculation.
These cases were retained for comparative tables {Tables 1-5);
sensitivity checks restricted to z85th percentile yielded the
same conclusions.

Ultimately, 100 people {54 girls and 46 boys) were selected for
the study, with an average age of 14.6 years (SD = 2.4). All 100
participants were included in the subsequent statistical analyses; no
cases were excluded due to missing data. The participants came
from both urban (51%) and rural areas (49%), which enabled an
analysis of the impact of the environment on health behavior.
Anthropometric measurements were taken in accordance with
current standards - height was measured to the nearest 0.1 cm
using a SECA 213 stadiometer, and body weight to the nearest
0.1 kg using a SECA E13 clectronic scale. Based on the data
obtained, BMI was calculated and compared to the WHO
centile charts.

Al participants completed a  self-developed  questionnaire
covering sociodemographic information, eating habits, level of
phrysical activity, sleep quality, body image and sources of motivation
for weight reduction. In addition, semi-structured interviews were
conducted with a subgroup of 50 participants whose answers indicated
extremely high or low levels of motivation, in order to deepen the
qualitative analysis.

2.3 Process

All measurements were carried out by a qualified and trained
teamn of nutritionists with experience in working with children and
young people and in conducting public health research. In order to
collect empirical data, a set of standardized research tools was used to

10,3389/t 20251618016

enable a comprehensive assessment of the factors influencing the
motivation to lose weight and the lifestyle of the participants.

The main research tool was an original questionnaire developed
on the basis of scientific literature and existing, previously verified
tools in the field of public health and health psychology. The
questionnaire included closed single- and multiple-choice gquestions,
semi-open questions and statemnents rated on a five-point Likert scale.
The questinnnaire covered sociodemographic data (age, gender, place
of residence, family’s financial status, parents’ education), lifestyle
(eating habits, physical activity, sleep), perception of one's own body
weight, level of self-esteem, as well as sources of motivation and
barriers in the process of losing weight.

In addition, anthropometric measurements were taken to
supplement and verify the declarative data. Height was measured to
the nearest 0.1 cm using a SECA 213 stadiometer, and body weight
was measured to the nearest 0.1 kg using a SECA 813 electronic scale.
The measurements were carried out in all three rescarch settings
(school, hospital, rehabilitation center), in light dothing and without
shoes, in accordance with measurement standards - the measurements
were taken twice and then the results were averaged. The body mass
index (BMI) was calculated using the formula: body mass [kg| /
(height [m]}* and interpreted according to WHO standards -
overweight: BMI = 85th percentile, obesity: BMI = 95th percentile.

In order to enrich the quantitative data with qualitative context,
semi-structured individual interviews were conducted with a selected
group of participants (n = 50 who were found to have extremely high
or low levels of motivation. These interviews focused on topics such
as family and peer relationships, body image, emotional experiences
and the perceived effectiveness of weight loss efforts. The combination
of quantitative and qualitative methods enabled data triangulation and
a more comprehensive understanding of the phenomenon
under study.

2.4 Research questionnaire

The questionnaire contained closed questions with single and
multiple choice, semi-open questions, and a set of statements

TABLE 1 Respondents’ answers to the guestion "In those moments when you really ate too much, did you ever have the feeling that you could no

longer control what and how much you ate?” taking into account BMI.

Mormal
weight
n
have you ever

had the feeling
that you can

control what

and how much

you have

eaten?

s 7 1% 7
Ho [l L] N
Chi-sguare #E=512

BMI

Overweight

4% (£} G7% 12 Ti%
(139 7 A% 5 5%

di=3

&1 nusnher of participasts, y° - Chi-square value; df - degroes of frevdom; p - significance bevel, all iests fwo-tadled
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TABLE 2 Respondents’ answers to the question “Does your weight affect the way you think of yourself?” taking inte sceount BMI

BMI

MNormal Overweight

ight

Hardly ever 2 200, I3 14% 2 1% 2 12
Very rarely 1 14% 4 9% 2 1% 3 18%
Rarcly a % 3 14% 1 L 1 %
Ofien 1 L4% El 1% 8 % 4 4%
Very aften 1 L4% H 16% 4 9% 1 %
Al the time . 1 L4% H 11% . 2 L% 5 0%
Chi-square F1= 8841 di=15 p=0.883

£ number af participarts, 3 - Chisquire value; df - degrees of frecdoen; p - significance Jevel. al tests twotadled

TABLE 3 Respondents’ answers 1o the guestion “Were you dissatistied with your weight?” taking inte accoeunt BMI.

Were
u unh
Normal

weight

Never 1 14% [ 14% 1 % [ %
Hardly ever 3 43% ' 7 16% 1 [ 1 %
Very rarely a 0% 0 0% 1 % 2 12%
Rarely 1 14% | L] 18% [} | 0% o %
Often a 12 k] 20% 7 3% 5 20%
Very alten 3 29% 12 2% I3 9% 4 24%
Al the time 0 % 2 % 5 2% [ 29%
Chi-square ¥2= 31,526 di= 18 p=0.0261

& - numher af participasts, 3° - Chi-squase value, dF - degross of freedom; p - sigaificance beved all tesis fwo-tailed

TABLE 4 Respondenis’ answers to the guestion "Were you afraid that others would see you eating?” taking BMI into account.

Hardly ever i % d % 1 % L %
Very razely 0 [ 3 ™ o % 1 2%
Rarcly 1 1% 3 ' ™ 1 ™ L %
Often o 0% 7 16% & ol 4 M%
Very often o 0% 1 | % & | ELLY 1 b
All the time o 0% a o 3 14% 2 1%
Chi-square ¥2=2L574 df=18 p= 0042

&~ nunher af participants; 3° - Chi-square value; dF - degress of freadom; p - sigrificance bevel, all bests b tailed

rated on a five-point Likert scale, allowing the degree of agreement  lifestyle (daily cating habits, regularity of meals, level of physical
with the presented statements to be determined. It covered the  activity, length and quality of sleep), health behavior (time spent
following topics: sociodemographic data (age, gender, place of  in front of a screen, participation in sports, dieting), perception
residence, family’s financial situation, parents’ level of education).  of one's own body weight, level of self-esteem, and the main
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TABLE 5 Respondents' answers to the question "Did you ever feel uncomfortable or shy about looking at your own body? For example in the mirror, In
shop windows, when undressing, or when taking a bath or shower” including BMI.

Did you ever feel
table or

Uncor
shy about
n body? For

Underweight
wieight

n

Hardly ever 1 ld% 4

Very rarely 0 % fl
Rarely 1 [ Ld%. . 3
Ofen 0 0% L
Very often 0 % 5
All the tims 1 14% 4
Chi-sgaare Fi=16718

EMI

Overwei Class | obesity Class |l obesity

L2 3 1% i %
i 4 195 k] [E:1Y
Ld% 3 14% L &%
1% 3 % 3 18%
Lt ] % k] [E:1Y
L) 4 19% 4 %
df = 1§ p=0535

& - numnher af participants; 3 - Chl-square value; dF - degress of fresdoen; p - sigaificance level all bests two tailed

sources of motivation and barriers to  taking health-
promaoting action.

The questionnaire was developed specifically for the purposes of
this research but was not entirely custom-made. Its construction was
based on a comprehensive review of the scientific literature and
existing validated tools in health psychology and research on health
behavior in children and adolescents. In particular, the Eating
Dhisorder Examination Questionnaire (EDE-Q), validated and widely
applied in Belginm, served as a conceptual and structural reference.
‘Thus, the present study constitutes an initial step toward the cultural
and linguistic adaptation of the EDE-Q for the Polish context. In
addition, items were formulated to reflect constructs described in
theoretical frameworks such as Self-Determination Theory and
previous empirical indings on motivational and family-related factors
in weight reduction.

Internal consistency of the scales in the present sample was
satisfactory (Cronbach’s r = 0.72-0.84), which indicates acceptable
reliability of the instrument. Nevertheless, as the Polish version of the
questionnaire has not yet undergone full formal validation, this should
be considered a methodological limitation, and the findings should
be interpreted with caution.

2.5 Assessment of motivation to lose
weight

Adapted elements of the Self-Determination Theory (SDT)
developed by Deci and Ryan (6) were used to assess the level of

maotivation. The following motivations were examined:
+ Internal (desire to improve health, well-being, appearance),
+ External {pressure from parents, doctors, school envirenment,

« Amotivation (lack of willingness to take action).

The reference point was the sclf-assessment scale and the declared
readiness to change (stages of change model). Social support {from
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parents, peers and school) was also assessed as a potential moderator
of the level of motivation. Motivation was assessed in three
dimensions: internal motivation, external motivation and amotivation.
These were not single answer options, but thematic scales, cach
consisting of a set of statements rated on a five-point Likert scale
(from "strongly disagree” to "strongly agree”). The final score for each
dimension was calculated as the arithmetic mean of the relevant items,
which allowed us to differentiate between the dominant type of
motivation among participants. This approach ensured that
motivation was treated as a continuous construct rather than a
categorical variable.

Family support was assessed using a sct of items completed by
parents or legal guardians on behalf of their children. This approach
allowed for a consistent and reliable description of the child’s family
environment and parental involvement in the process of behavior
change. The measure covered three dimensions: emotional
(expressions of acceptance, understanding and encouragement),
practical (joint meal preparation, shared eating and support for
physical activity) and informational (providing knowledge and
discussions about healthy cating and lifestyle). The overall family
suppaort score was calculated as the mean of all items, with higher
values indicating stronger parental engagement in supporting the
child. This parent-reported measure provided an objective reflection
of the actual level of family involvement in promoting healthy
behavior change.

2.6 Statistical analysis

All data collected during the study was subjected to statistical
analysis using [BM SPS3 Statistics version 27.0 and Microsoft Excel
365 spreadsheet. Descriptive statistics were analyzed first, aimed
at characterizing  the studied population in  terms of
sociodemographic variables, lifestyle, health attitudes and level of
motivation. Arithmetic means, medians, standard deviations,
minimum and maximum values, as well as the frequency of
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characteristics were calculated.
analyzed by  determining

occurrence  of  individual
Categorical  data  were
percentage distributions.

In order to compare the results between groups {e.g., boys ve. girls,
pupils from cities vs. villages, different BMI levels), appropriate
statistical tests were used. For qualitative variables, Prarsons
chi-square test was used, while for quantitative variables meeting the
criteria of normal distribution, the Student’s t-test for independent
samples was used. In cases where the normality assumption was not
met, non-parametric alternative tests were used, such as the Mann-
Whitney U test.

In a further step, a logistic regression analysis was carried out to
identify independent predictive factors for selected dependent
variables, such as the level of motivation to lose weight (high vs. low)
and the effectiveness of weight reduction (reduction vs. no reduction).
Wariables such as age, gender, level of physical activity, social support,
self-esteem, time spent in front of a screen, emotional factors and
place of residence were taken into account. The results of the
regression analysis were presented in the form of odds ratios (OR)
with 95% confidence intervals.

The reliability and internal consistency of the scales and sets of
questions used to assess motivation and health attitudes were verified
using Cronbach’s alpha coefficient. The obtained values ranged from
(.72 to 0.4, which indicates the high reliability and uscfulness of the
research tools. In the case of missing data (the percentage of which did
not exceed 3% in any set of questions), the listwise deletion method
was used, which allowed for consistency of analyses and avoided
ermors resulting from data imputation.

All statistical tests were performed with an accepted significance
level of a = (005, The results were considered statistically significant if
the p-value was less than 0.05. Where appropriate, the strength of the
relatiomship (e.g, Cramér’s ¥ or cta-squared) and effect size were also
reported to better interpret the practical significance of the results.

In addition to descriptive statistics and chi-square tests, regression
modelling was applied to account for the limited cell sizes in
contingency tables. Logistic regression analyses were used to identify
predictors of motivation and the effectiveness of weight reduction,
treating motivation type and selected behavioral outcomes as
dependent variables. This approach allowed for a more robust
assessment of the relationships between family support, BMI, self-
esteemn and other variables. Chi-square tests were therefore used

TABLE & Characteristics of respondents by site.

Parameter

10.3389/mul. Z025.1618016

primarily for preliminary exploration of associations, whereas
regression models provided the main basis for statistical inference.

3 Results
3.1 Characteristics of the test group

A total of 100 people aged between 10 and 18 years old took part
in the study. The analyses presented in the following subsections were
therefore carried out on the entire group of 104 participants. For the
sake of clarity and accessibility of the presented data, the full wording
of selected survey questions is repeated in the Results section. This
approach was adopted deliberately to ensure that all readers, regardless
of their familiarity with the questionnaire, can easily interpret the
finding. They met the inclusion criteria, which included being
diagnosed as overweight or obese according to the WHO classification
(BMI above the 85th percentile for a given age and gender). It should
be noted that in the present analysis BMI values were used as the
primary anthropometric indicator. However, in pediatric populations,
BMI z-scores or BMI percentiles are more appropriate measures as
they account for age- and sex-specific developmental trajectories.
These indices were not included in the current analysis but will
be incorporated in future work to provide a more accurate assessment
of weight status in children and adolescents.

The largest group consisted of 38 students from the Secondary
School in Tyeryn (38% of the total sample), The other two groups were
equal in terms of the number of respondents - 31 people each came
from the Clinical Regional Hospital No. 2 in Rzeszow and the Zimowit
Spa Hospital in Rymanow-Zdroj. The characteristics of the
respondents according to the facility are presented in Table 6.

‘The average age of the participants was 14.6 years (50 = 2.4). The
youngest participants in the study were 10 years old (mainly in the
group of hospital patients), while the oldest were 18 years old (in the
high school group). Broken down by institution, the high school
students were on average 16.5 years old, the patients in the hospital in
Rzeszow 13.2 years old, and the people staying at the health resort
14.1 years old. These data show that the study covered key
developmental periods, such as late childhood, adolescence and early
youth, which are particularly important in shaping cating habits and
attitudes towards health.

Mumber of participants 18
Average age (years} 165
Musmber of girls 0
Mumber of boys 18
Mumber of people fram cities 1
Mumber of people fram villages 17
Average hody weight (kg) 7.2
Average height (cm) L1715
Average BAI (kg/m?) 26,9
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Fifty-four girls (54%) and 46 boys {46%) took part in the study.
‘The gender ratio was relatively balanced in all facilities, which enabled
intergroup comparisons without significant distortions due to unequal
numbers. Girls slightly dominated the hospital and spa group, while
the high school had an almost equal proportion of both genders.

The respondents came almost equally from urban (51%) and rural
(45%) areas, which allowed for an analysis of the impact of the living
environment on eating habits, the level of physical activity and the
perception of the need to change body weight. The group of high
school students was dominated by city dwellers, while in the spa town
there was a noticeable predominance of patients from rural arcas,
which may be due to the profiles of the children referred there.

The average body weight of the subjects was 76.1 kg, with a
minimum value of 585 kg and a maximum value of 103 4 kg. The
highest average body weight was recorded among high school students
{792 kg), which may be related to their more advanced age and
puberty. In contrast, the lowest average body weight was recorded for
hospitalized children at 72.8 kg

The average height of the participants was 166.5 cm, with the
tallest being high school students (171.3 cm) and the shortest being
patients at the hospital in Rzeszaw (1625 cm), which is consistent
with the age of the participants.

The average BMI for the whole group was 274 kg/m*, which
qualifies as overweight according to WHO standards, bordering on
obesity. In the individual groups, the BMI values were slightly higher
in the medical facilities than in the secondary school, which may
be related to the more severe severity of the problem among children
referred for treatment or rehabilitation. The highest average BMI was
recorded in the spa group - 27 8, which may indicate the presence of
cases of morbid obesity.

3.2 Respondents’ answers

When asked, “Have you ever tried to cat less to change your figure
or lose weight?” the respondents gave a variety of answers, which can
be analyzed in detail both numerically and in percentage terms. The
largest group, 27 people (34.18%), answered that they had not tried to
cat less at all. This means that more than a third of the respondents did
not take any dietary measures to change their figure or weight. This
may suggest a lack of awareness of the problem, lack of motivation, or
a preference for methods other than reducing the amount of food
consumed. Another significant group are people who have tried to
restrict their food intake for 1-5 days - 22 respondents (27 85%). This
result suggests that almost one third of the respondents made attempts
to reduce their food intake, but these were short-term interventions
that probably did not have lasting effects. Thirteen people (16.46%)
declared that they tried to eat less for 6-12 days. This indicates that
some respondents made moderate efforts to change their figure, but
these attempts were also not very long-lasting, which may indicate
difficulties in maintaining motivation_ The group that restricted food
fior 13-15 days consisted of 15 people (18.99% ). Compared to previous
results, these people took more decisive action towards changing their
diet, which may suggest greater commitment to the weight loss
process. Ten respondents {12.66%) tried to limit food intake for
16-22 days, which shows even greater consistency in their actions.
Although they represent a smaller part of the surveyed group, it can
be seen that these efforts were more persistent. It is worth noting that
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none of the respondents (0%) declared that they had tried to restrict
food for 23-27 days, which indicates a clear break in the number of
days of the attempts.

MAmong the participants, 13 individuals (16.46%) declared that
they had restricted food intake for a full 28 days, which represented
the longest period of using this strategy within the studied group and
indicates a relatively high level of consistency in their actions. The
majority of respondents (around 66%) have attempted to restrict their
food intake, however, these were mostly short-term interventions {up
to 15 days). Only 16.46% of respondents consistently restricted their
food intake for a whole month, which indicates the difficulty of
maintaining a long-term diet. These results show that although there
is motivation to reduce food intake in order to change one’s body
shape, it is often short-lived and inconsistent. Figure |

respondents’ indications regarding the question 'Have you tried to eat

shows the

less to change your body shape or weight?'

The analysis of the respondents’ answers to the question "Have
you tried to follow certain dietary rules to change your weight or
body shapet? For example, a certain amount of food, a certain number
of calories, or rules about what and when you had to eat” provides
information on the respondents’ attempts to follow dictary rules. The
respondents’ answers to the question "Have you tried to follow certain
dietary rules to change vour weight or body shape? For example, a
certain amount of food, a certain number of calories, or rules about
. The
results allow for numerical and percentage analysis. Eighteen
respondents (22.78%) stated that they had not tried to follow any
dietary rules {0 days). This is a relatively small proportion of the

what and when you had to eat! They are presented in

respondents, which indicates that the majority of people took
measures to follow certain dictary rules in order to change their
weight or figure. This means that a large proportion of respondents
were aware of the need to change their cating habits. Twenty-four
people (30.38%) stated that they had tried to follow dictary rules for
1-5 days. This is the largest group, which suggests that a significant
proportion of respondents made short-term attempts to introduce

13, 13%

0, 0% 27, 27%
10, 10% .
15, 15%
22,22%
13, 13%
w0 =15 =12 +13-15 =16-22 =23-27 =28

ondents’ answers 1o the guestion ‘Have you ever tried 1o eal kess

1o change your body shape of weght?
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18, 18%

12, 12% . 24, 24%
11 1%

18, 18%

11, 1%
w0 =1-5 =612 #13-15 »16-22 =23-27 =28
FIGURE 2
Respandents’ answers o the question Have you ever tied Lo fallow

a certain diet 1o change your weight of bedy shape? For exarmple, a
certair ount o Teod, a certain number of calones, ar rukes abeut

wihat and when you had to eat

dictary rules, but lacked the consistency to continue them for a
longer period of time. Eleven people (13.92%) followed the
nutritional rules for 6-12 days. This result indicates a moderate
commitment of this group to the application of nutritional rules,
although these were not long-term attempts. Eleven respondents
(13.92%) declared that they had followed the rules for 13-15 days,
which indicates a similar number of people as in the group following
the rules for 6-12 days. This means that a certain proportion of the
respondents made more consistent attempts to change their eating
habits. Twelve respondents (15.19%) tried to follow the rules for
16-22 days, which indicates greater consistency in adhering to the
nutritional rules than for shorter periods. Six people (7.59%) declared
that they followed the rules for 23-27 days. This is a relatively small
group, but it shows that some people managed to persevere for a
longer period of time. Eighteen people (22.78%) answered that they
followed the nutritional rules for a full 28 days, which s the second
largest group after people who followed the rules for 1-5 days. This
result indicates that almost 23% of the respondents were able to
consistently follow certain dietary rules for a whole month, which
proves their motivation and commitment to the process of changing
their body shape.

The largest proportion of respondents (30.38%) tried to follow the
nutritional rules for a short period (1-5 days), which may indicate
initial motivation that quickly faded. However, a similarly large group
{22.78%) was able to maintain the dictary rules for a full 28 days,
which shows that some respondents were very consistent and
mativated to change their cating habits. The other groups that declared
adherence to the rules for longer periods (6-12, 13-15, 16-22 days)
together make up about 42.03% of the respondents, which suggests
that many people took action but had ditficulty maintaining it for a
whole month. The 759% of respondents who persevered for
23-27 days indicates that a small group was very close to fully
implementing the rules, but for various reasons was unable to
persevere to the end. Owerall, the data shows that most of the
participants tried to follow the nutritional rules, but only a small
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group was motivated enough to follow these rules for a longer period
af time.

Figure 3 shows the respondents” answers to the question "Were
you afraid of losing control over your eating behavior?” broken down
into three survey locations: the Zimowit Health Resort Hospital in
Rymanow- Zdraj, the Clinical Regional Hospital No. 2 in Bzeszow and
the Secondary School in Tyczyn. The analysis of the results shows
differences in the perceived fears of losing control over cating in
individual groups. In the Zimowit Health Resort Hospital in
Bymandw-Zdroj, 20 respondents (58 82%) declared that they were not
afraid of lnsing control over their eating behavior (0 days). This means
that the majority of patients felt confident in managing their eating
habits and had no serious fears of losing control. Four people (11.76%)
feared losing control for 1-5 days, which indicates occasional, short-
term fears. Three people (8.82%) had these fears for 6-12 days, and
two people (5.88%) stated that they had these fears for 13-15 days,
which indicates longer but shorter episodes of anxiety. One person
(2.54%) feared losing control for 16-22 days, and one person (2.94%)
struggled with these fears for a full 28 days.

At the Clinical Regional Hospital No. 2 in Rzeszow, 17 respondents
(53.13%) declared that they did not fear losing control over their
cating behavior (0 days), which suggests that more than half of the
patients from Rzeszow did not have significant fears related to losing
control over cating. Two people (6.25%) were afraid for 1-5 days and
four people (12.50%) for 6-12 days, which suggests moderate anxiety
in this group. Three people (9.38%) had fears for 13-15 days, and one
person (3.13%) struggled with fears for 16-22 days. Two people
(6.25%) had fears for 23-27 days, and two people (6.25%) for a full
28 days, which indicates more intense anxiety in some patients.

At the Secondary School in Tyceyn, 15 respondents {40.54%)
declared that they were not afraid of losing control over their cating
behavior () days). This is the lowest percentage among the surveyed
groups, which suggests that the majority of students had some
concerns about controlling their cating habits. Eight people (21.62%)
had concerns for 1-5 days, and 4 people (10.81%) for 6-12 days,
which indicates moderate anxiety in this group. Five people (13.51%)
had concerns for 13-15 days, which indicates more frequent anxiety
among students. One person (2.70%) feared losing contral for
16-22 days, and one person (2.70%) had concerns for 23-27 days.
Four people (10.81%) declared that they feared losing contral for a full
28 days, which is the highest percentage in this category among
all groups.

The highest number of people who were not afraid of losing
control over their eating behavior came from the Zimowit Health
Resort Hospital in Rymanow-Zdroj (58.62%) and the Clinical
Regional Hospital No. 2 in Rzeszaw (53.13%), which suggests that
paticnts from these facilities were less likely to experience fears of
losing control over their cating. At the Secondary School in Tyczyn,
only 40.54% of students did not have such fears, which suggests that
students were more likely to experience fears of losing contral over
their eating behavior. The highest number of people who feared losing
contral for a full 28 days came from Tyezyn (10.81%), which indicates
that the students at this school more often struggled with intense fears
regarding their eating habits compared to hospital patients, where
such fears were less common.

Fi < shows the respondents” answers to the question “How
often in the last 4 weeks have you felt goilty after cating? So much so
that you felt you had done something wrong,” which allows us to
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assess how often the respondents felt guilty after cating. Forty-one
respondents (51.90%) stated that they never felt guilty after cating
(0 days). This is the largest group, which suggests that for the majority
of respondents, eating did not involve feelings of guilt or a sense of
having done something wrong. This means that food was not a source
of emotional difficultics for this group. Twenty people (25.32%)
admitted that they felt guilty for 1-5 days, which means that for this
group guilt occurred occasionally and was not a regular problem.
‘These people had such thoughts rarely and they were not a dominant
element of their eating experiences. 7 respondents (8.86%) admitted
to feeling guilty for 6-12 days, which suggests that for this group, guilt
after eating was a more noticeable problem, although not an everyday
one. Seven people (8.86%) said they felt guilty for 13-15 days, which
means that these thoughts were more regular and occurred for almost
half a month. Seven people (8.86%) admitted to feeling guilty for
16-22 days, which indicates that for this group, feeling guilty after
eating was a problem lasting for most of the month. Seven people
(8.86%) stated that they felt guilty for 23-27 days, which means that
fior this group, fecling guilty after cating was an almost daily problem.
The largest group after those who never felt guilty is made up of 11
people (13.92%) who admitted that they felt guilty after eating every
day for a full 28 days. This means that for this group, cating caused a
constant feeling of guilt, which may indicate more serious emotional
problems related to eating and the perception of their weight.

The largest proportion of respondents (51.90%) never felt guilty
after cating, suggesting that food was not a source of stress or a sense
of doing something wrong for them. However, 13.92% of respondents
felt guilty after cating every day for a full 28 days, indicating strong
and regular emotional difficulties related to food. The remaining
people felt guilty with varying frequency (1-27 days), which suggests
that for many respondents, eating was associated with guilt, albeit to
varying degrees and with varying intensity.

Figure 5 shows the respondents’ answers to the question "Does
your wmght influence the way you think of yourself?" which allows
us to assess how often body weight affects respondents’ self-esteemn
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and thoughts about themselves. Fifteen respondents (19%) answered
that their weight never influences how they think of themselves, which
means that for this group, weight does not play a role in their self-
perception. Twelve people (15%) admitted that weight almost never
affects their self-csteem, which means that weight has little impact on
how they think of themselves. Eleven respondents (13.92%) stated that
weight very rarely affects their sclf-image, which suggests that
although weight does play a role in their self-esteem, it is not a
frequent one. Eight people (10.13%) answered that weight rarely
influences their thoughts, which means a moderate impact of weight
on self-perception.

However, 24 people (30.38%) admitted that weight often
influences the way they think about themselves, which means that for
this group, weight is an important element of their self-esteern.
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Fourteen respondents (17.72%) stated that weight very aften
influences their 1l|uu5]|ts.. which indicates that w:igh’l. hasa r:u;u]ar
andd significant impact on their seli-esteem. Furthermare, 16 peaple
[20025% ) admitted that uushlinﬂumc!:lh!irs!lf—pemeplimn all the
time, which means that for this group, weight is the dominant factor
shapﬂ:; their self-esteem.

The majority of respondents (67.72% ) stated that weight affects
their thaughts about themselves to varying degrees - from ‘often’
ts ‘all the time This means that for many respondents, body
weight plays an important role in s:hapms their self-esteem. On the
wther hand, 32.28% of respandents declared that weight affects
theiz self-image rarely or never, which indicates that for this group,
weight is not a key element in the context of their
self-perception.

Figure © shows the respendents’ answers 1o the guestion “Waould
wout have nao problem i you were asked to weigh yourself once a week.
for the next month” whach allows s b assess how the respondents
perceive regular weighing and any passible discomfort associated with
it. Wine respondents {11.39%) stated that they would never have a
prablem with w:iu}mlgm:mse}\u :\esuhrl]r ance a week for a month,
which means that for this group, weight contral would not caase any
difficulties. Thirteen people (16.46%) admitbed that they weuld almast
never have a problem with it, which suggests that weighing would anly
cause pecasional discombort. Three respondents {3.&0%) stated thas
they would very rarely have difficulties with weighing, which means
that the impact of this actrvity would be minimal. Eleven people
(1392%} declared thas they would rarely have a preblem with regular
muhmg. which indicates a moderate bevel of discomiort. Twenty-two
peaple (27.85% ] admitted that they would often have difhculties with
regular wesghing, which suggests that for this group, weekly weighing
would cause signiﬁ::lnt siress. Twenty-six respondents [32.591%)
declared that they would very often have a problem with weiu]ung
themselves, which indicates that they would regularly struggle with
discombort during this activity. Finally, 16 people {20.25%) stated that
they would have a problem weighing themselves once 1 week for a
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manth, which means that for this group, regular weighing would bea
comstant sowrce of stress and discomibors,

The majority of respondents {7278%) admitted that regular
weighing wauld make them feel uncomiortable to varying degrees -
from ‘ofien’ to ‘all the time’ This means that many of the respandents
would find #t difficult to manmor theic 'wu'u;l‘lt r:uuhu]y. U the other
hand, 37.22% of the respendents stated that weighing would not be a
problem for them or would cause anly slight discomibort.

Iegure 7 shows the respondents’ answers bo the question ahowt the
level af discomiort associated with the perception of their own body
in varkms si such as looking at th Ives in the mirres,
while bathing or undressing, Twenty-one respondents (36.58%)
declared that they had never felt uncamfortable or shy aboat seeing
their own bady. This means that for this group, the appearance of the
by dives not cause negative emations or problems with self-
acceptance. Fifteen people {18.99%) admitted that they almast never
had such feelings, which suggests that occasienal situations of
unicertainty may accur, but in general the appearance of the bady is
it 2 sowrce of discomfort for them. Six respondents (7.5%%) stated
that Lh-ry mym\c"yf:h uncaminrtable with their I:ucly. which means
that negative feelings occurred rarely and were of little importance.
Eight people {10.13%) stated thas they rarely felt uncomiortable with
their body image, which suggests moderate problems with accepting
their appearance. Twenty-four respondents {30.38%) admitted that
they aften felt uncomivrtable ar shy, which indscates clear difficulties
with accepting thear own body in this group. Eleven peaple (13.92%]
stated that they had these feelings very often, and 15 respondents
(18.99%) said that they felt uncomfortable all the time, which means
that for this greap, the perceplion of their own by was a constam
source of uncertainty and discomibort.

‘The majority of respondents, 63.25% felt discombort related to the
perception of their body b varying d:g:r\oes - from ‘often’ o ‘all the
time. This suggests that for 2 significant proportion of respondents,

boddy image is a source of negative emotions and difbculties in

accepting themselves. On the other hand, 36.71% of respondents said
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that such feelings occurred rarely or not at all, which means that for
ths group, body image was not a cause for insecurity.

3.3 Statistical analysis of the respondents’
indications

In order to analyze the impact of the body mass index (BM1) on
various aspects related to food contral, physical activity and self-
perception, the BMI was calculated for all respond The study
examined how BMI affects resp garding: difficulty in
controlling the amount of food consumed at times when the
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O the guestion Did you fodd uncomdorable of shy when others couls see your body? For axamele, when changing in shared

respondent felt that they had eaten too much; the frequency of feeling
a lack of control over eating in the last 4 weeks; the intensity of
physical exercise in the last 4 weeks to avosd gaining weight; the
impact of wezght on the way they think about themselves; the impact
of body shape on the way they think about themselves; the comfort of
regularly wesghing oneself over the next month; the level of
dissatisfaction with one’s own weight; the level of dissatisfaction wath
one’s body shape; the fear that others might see one eating; and the
comfort or shyness of seeing one’s own body in different situations,
such as in a mirror, in a shop window, while bathing or changng. For
each of these issues, statsstical analyses were carried out using the
chi-square test, which was calculated using a statistical program. The
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purpose of these analyses was to mvestigate whether there are
significant differences in responses depending on the BMI category
amdl 1o understand how different BMI values atfect the perception of
one’s aown body and behaviors related to food contml and
physical activity.

Table | shows the responses regarding the feeling of lasing cantrol
wver the ameant of food depending on BMI The analysis shows that
in the greup of underweight people, all respondents {100%} fel 2 loss
of control when they ate too much. In the pwpufp:up]:wilh a
mmnalwelshl..&dﬂ answered 'YES and 16% "N In lh:m‘\crw:igh
group, 67% af respendents felt a loss of contral, while 3% did not. In
the groups with obesity grades 1 and IL, 71% of the people in both
groups felt a boss of contral, and 28% did not. it should be noted that
3 peaple with grade [T obesity were assigned to the grade [T obesity
group because the sire of the indwidual groups was teo small 1o
periorm a statistical anabysis. The results of the Chi-sguare test shooed
avahie of y* = 512 with df = 3 and p = 0,162 The p-value is greater
than the standard significance level of 005, which means that the
differences in the perception of ks of contral over food intake
-ﬂrprndmg_m BMI are not statistically significant. This means that
although there are differences in the proportions of people
experiencing a ks of contred in different BMI groups, they are not
strung ensugh t be considered statistically significant.

In the mbdﬂmﬂl group, the distribution of answers was as
follows: 14% answered ‘never, 29% ‘almaost never, 14% very rarehy, 1%
‘rarely. 14% ‘often. 14% “very often’ and 14% ‘all the time” In the group
with 2 nermal weight, 16% answered ‘never, 14% 2lmost never, 9%
‘very rarely, 14% ‘rarely’ 20 ‘vdtenl 16% very often’ and 11% ‘all the
tims! In the overweight group, 10% answered ‘never, 10% ‘almos
never, 0% “very rarely) 5% ‘rarely’, 38% ‘often) 19% “very often’ and
1% “all the time! In the group with grade 1 obesity, 6% answered
‘never, 12% ‘almost never, 1&% ‘very rarely’, 6% ‘rarely, 24% ‘uften, 6%
‘very often’ and 29% ‘all the time. Similarly, in the group with gracde 11
whesaty, 6% answered ‘never, 12% ‘almast never, 18% very rarely, 6%
‘rarely, 24% ‘oftenl 6% 'very often] and 29% ‘all the time The
Chi-square test showed a value of ¥ =8841 with df =15 and
Jr=0.883. The p-value is greater than the standard significance level
of 005, which means that the differences in the impact of weight on
the way ol thinhnB ahout oneself d:p:mling on BMI are mot
statastically significant. Despite the noticeable differences in respanses
between BMI groups, there is insufficient evidence that BMI has a
significant impact an the way people think abowut themselves in
relation to their weight.

Table 3 shows the responses to the question about dissatsfaction
with ones u!ig]u, l:lmﬁ into account ditferent BM1 categories. In the
md.erwzighl groap, 14% of respondents stated that they were ‘never’
dizstisfied with their w:l_shl. 43% answered ‘almost never’, 1% ‘very
rarely; 14% ‘rarely, 0% ‘ofben] 29% ‘very often), and 0% ‘all the time! In
the pwput‘pwph with a normal ueiBhL. 14% answered ‘never, 16%
‘almaost mever, 9% "very rarely; 18% ‘rarely’, 20% ‘often], 27% ‘very often,
ansd 5% ‘all the time. The highest percentage of answers in this group
was “very often’ and ‘often. In the group of overweight peaple, 5% of
resprmalents answered ‘never, 5% ‘almost never, 5% ‘very rarely, 1%
‘rarely, 33% ‘often 29% very aften’ and 24% 'all the time! In this growp,
the answers ‘vften. “very often’ and “all the time' are dominant. In the
graup with pnﬂ: 1 abesity, 0% answered 'never, &% ‘2lmost never,
12% “very rarely’ 0% ‘rarely) 29% ‘often) 24% very often, and 28% 11
the time: The majority of people in I.‘|1|s§rn‘upv:|.'|ns:1h: amswers ‘iten,
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‘very offen’ and ‘all the time! In IJwgmup with u'.raﬂ: 11 whesity, 1%
answered 'never, 6% ‘almost never, 12% “very rarely’, 09 ‘rarely) 28%
‘odben; 24% ‘very often’ and 29% all the time'. In this group, the answers
‘lten, “very aften’ and ‘all the time’ are also dominant.

The Chi-square test showed a value of 3 = 31326 with df = 18
and p= 00261, The p-value is less than the standard significance level
of .05, indicating statistically significant differences in dissatisfaction
with ane's weight d:p:nﬂing an BMI. This means that the level of
dissatisfaction with weight varies significamly d.rpmdms on the
BN category

Table 4 shows the answers to the questicn about the fear of others
secing the respondent eating, broken down into different BM]
categories. In the underweight group, 86% of respondents said they
were ‘mever’ they wene worried about others seeing them eat, 1%
answered ‘2lmaost never, 0% ‘very rarely) 14% ‘rarely, 0% ‘often] 1%
‘very aften, and 0% ‘all the time’ In the gmupui people with a normal
w!iﬂlﬂ,SM&mw!md ‘never, 9% ‘almost never, T4 ‘very rarely) 7%
‘rarely, 16% ‘ofient, 2% 'very often) and 9% ‘all the time! In the grousp
of uv:rwcigh’l people, 5% al the respondents answered ‘never, 5%
‘almuost never, 0% “wery rarely, 10% ‘rarely; 25% ‘often, 38% “very often’
arsl 14% ‘all the time! In the group with grade [abesity, 35% answered
‘never, 6% ‘almust never, 12% 'very rarely) 6% ‘rarely, 24% ‘often; 6%
‘very often; and 12% “all the time! In the growp with grade I obesity,
35% answered 'never, 6% ‘almost never, 12% “very rarely, 6% ‘rarely,
24% “vdten, 6% “very often, and 12% ‘all the time!

The Chi-square test showed a value of 3 = 21574 with df = 18
and p = M2, The p-value is less than the standard significance level
of 005, indicating that the differences in concerns about whether
wthers will see the respondent eating, d.;rp-md.mﬂ_ on BMI, are
statistically significant. This means that the level of concern abowt
eating in dront of others varies significantly depending on the
BMI category.

table = shows the answers to the question shoul combort and
conbudence with ones own body, taknLginﬂu aceount the different BMI
categories. In the underweight group, 57% of respondents said they
‘never’ never felt uncomfortable or shy about their body, 14%
answered ‘Almast never, 0% ‘very rarely! 14% “rarely’, 0% ‘often! 0%
“very often and 14% ‘all the time! In theumup of peaple with a normal
w:ighl. 25% answered 'never, 9% ‘almost never, 9% “very rarely) 14%
‘rarely, 23% ‘sften; 11% 'very often] and 9% ‘all the time! In the group
of sverweight people, 10% of respondents answered ‘never, 10%
‘almist never, 19% “very rarely, 14% ‘rarely, 24% ‘ofier, 5% “very often’
andl 19% ‘all the time. In the group with grade 1 abesity, 18% answered
‘never, % ‘almost never!, 18% ‘very rarely, 6% ‘rarely, 18% ‘often; 18%
‘very often], and 24% ‘all the time! In the group with grade 2 ohesity,
18% answered never, 0% ‘almost never, 18% “very rarely, 6% ‘rarely,
18% ‘after, 18% 'very often; and 24% ‘all the time! The Chi-square test
showed avalue of 3 = 16716 with df = ]lmﬂp:ﬂ.fﬁi '.I'b:p-n}u.e
is greater than the standard signiﬁ::lm:: level of 0.05, which means
that the differences in perceived comfort and body confidence
according to BMI are not statigically signilicant. This means that there
are no significant differences in the level of discombort or shyness
assaciated with one’s own body depending on the BMI category:

De 1o the relatively small cell sizes in some of the cross-
tahulations, chi-sguare tests were applied cnly as an exploratery teal.
Te strengthen statistical inderence. logistic regression models were
additionally estimated, which alkvwed for identifying predictors of
mativation and weight-related behaviors. Future studies with larger
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samphes will make it possible o apply moere advanced modelling
strategies {e.g., multilevel regression, structural equation modelling).

T sum up, it should be nated that the sudy assessed the types of
motivation o change eating behavios on the basis of selected items of
the authar’s guestionnaire developed on the basis of the assamptions
o the Seli- Determination Theory {SDT). According to this concept,
three main types of mativation are distinguished: astonomous
linternal), contrieled (external} and amaetivation, understoed as a lack
of readiness to act. The analyzed questions made it possible 1o
determine to what extent decisions regarding weight Joss and
maintaining healthy eating habats resulted fram an internal need for
change, and to what extent they were the result of ervirenmental
pressure or negative emations related to body weight Controlled
muotrvation indicators were considered to be items in which the aim of
the action was primarily te improve appearance, reduce body weight
or avoad negative evalution. Questions about trying to eat bess or
adhering o cerlin dietary rules reflected externally controlled
behaviors, Iesuh:ing from the need o obtain approval or fear of
criticism. This graup alsn induded questions related to the fear of
|nsi|1[q contral over food and the readiness 1o w:iu:h yourseld r:5u|:|r]y.
The high level of anxiety or discomfort that accompanies these
activities indicates the advantage of external regulation over
autonemic regulation, i which emotions and social pressure
daminate insteadd of a sense of agency.

Autonomeus mabivation includes actions taken of one's own free
will, resubtang from the need for self-development, health and well-
being, In this study, it was manifested mainly in questions related o
adherence to distary rules, which for some participants could be an
expression of a conscious, planned approach to the process of weight
reduction. Motivation understoad in this way reflects an internal
belief in the meaning of the actions taken, but in the analyzed group
it had 2 limited scope and was often displaced by controlled motives.

Amativation, ie.. the lack of an inner sense of influence and
meaning af the efforts made, was revealed in questions about the
feeling of guilt afier eating and the belick that there is no contral over
ome'’s own eating behavies. Such emotional reactions indicate a low
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level of internal regulation and can lead 1o the perpetuation of a
r::ﬁal.iv:cyd: of restrictions, frustration and r:-hr::lkjnslhe rules.

The answers oblained indicate that in the studied group af
mlw:iuhtindtb:s:dumr:nanﬂ adolescents, controlled motivation
prevailed, i.e., an externally canditioned need te change appearance
and avoid negative emotions. Elements of autenomic maotivatan
appeared less Frequently and were associated with planned attempts
ta modify lifestyle. The co-occurrence of amotivation in the form of
guilt and helplessness in the face of food, en the other hand, explained
the short-term nature of the actions taken and the difficulty in
masrtaining new habits. The profile of the obtained results confirms
that an effective intervention in the field of weight reduction in
children requires not only dietary control, but above all sirengthening
intrinsic motivatson and emotional suppart from the famiby

Fipure B shows the distribution of responses for three variables
asseszed in terms of the number of days over the past 28 days,
including attempts to eat Jess to change weight or figure, adherence to
specific dietary rules, and ﬁtquenq‘uferpﬂi:m:ing pli]1 afl:r:ating,
In the case of atlempts Lo restract food, 27 people, 27%, did not take
any action, 22 peaple, 22%, declared this behavior for 1-5 days, and
wnly 13 people, 13%, maintained it for the entire month, Similar
trends were reconded for distary adherence - 18 peaple, 18%, did no
follow any rules, 24 people, 24%, followed them for a short time, and
omly 18 peaple, 18%, maintzined them for 28 days. These data indicate
that the majerity of participants attempted change only eocasionally
and for a short time, reflecting the deminance of controlled
mativation, based an external pressure and the need for a quick effect.

With regard to the emations that accompany food, 41 peaple, 41%,
mever felt uullt after eating a meal, 20 people, 20%, experienced it
wccasicmally, and 11 people, 11%, experienced it daily. A total of 5%
of respondents admitted that the feeling of guilt appeared at least ance
a momth, which indicates the presence of amotivation, ie., a lack of
internal regulation and a reduced sense of agency.

To sum up, the data confirm that in the studied group of
wverweight and obese children and adolescents, controlled mativaticn,
characterized by unstable and short-term involvement, prevailed.
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Autenamic mativation, based on the inner need for change and care
for health, appeared rarely, while the presence of amativation in the
form of guilt additivnally weakened the durabilsty of the acticns taken.
These results indicate the need to strengthen intrinsic motivation and
emational and family support, which can be conducive te the long-
term maintenance of health-promoting habits.

Fipure 9 shows the distribution of responses for three variables
assessed on the seven-point Likert scale, including the effect of body
weight an the way you think about yourself, the discomiort associated
with l\egu]arwel_ghing. and the .I'::|i:n.5 nfshr:nﬂs mn situations where
uthiers could see the respondent’s body, When asked about the impact
dw‘:igh on seli-esteem, 15 peogple, 15%, indicated that w:i[r,hl never
affects the way they think about themsebees, while 24 people, 24%, said
it happens often, 14 people. 14%, very often, and 16 people, 16%, 2ll
the time. In total, more than half of the respondents, 54%, felt the
impact of body weight an self-esteem, indicating a strong presence of
controlled motivation dependent on external evalmtion.

When axlﬂlabimlmﬂshinu_thﬂm!lns,“ saidl it would nit be a
problem for them, while §4% said they had varying degrees of
discamfart, with 26% saying very aften and 16% all the time. These
results confirm that weiu;hl contral was associated with negative
emaotions and tension, typical of extrinsic mativation. When asked
about feeling shyness about their own body, 21 people, 21%. had never
experienced this condition, while 50% of respondents indicated the
amswers “ofien” or “very aften.” This means that half of the respondents
felt dscomiort related e Imdjr EXparsure, which alse confirms the
dominance of controlled motivation of a social nature.

To sum up, the data confirm the predominance of extrinsic
motivation in the sudied group, baged ©on amessment and
envirmnmental pressure, with a limited share of antemomic motivation.
The resubts indscate the need to srengthen intrinsic motivation and
peychological activities aimed at reducing emotional tension and

improving seli-acceptance.
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4 Discussion

Our shady of the motvation to lase weight among overweight and
vhese children and adaolescents, condocted in three different
envirnments {educational, clinical and spal, sdentified 2 rumber of
important relationshipe. According to the results obtuined, most
participants made attempts to restict food and follow dietary rules,
but these actions were often short-term. Only 16% of the subjects
maintained their dset for a full 28 days, which suggests a limited
durability of motavation. Differences in emational experience were
also observed depending on the envirenment. High school students
were mare likely 1o r:pml.l’:arut‘hsingcunhd..l’::llr:gs ul'guilt alter
eating and discombort with their bodies than medical patients. Over
72% of participants felt uncomiortable with regular weighing and as
many as 68% of respondents admitted that their body weight affects
the way they perceive themselves. The results of our survey indicate
that averwezght and cbese children have difficulty maintaining healthy
eating habits - as mamny as 31% of respondents said they gave up trying
after a few days. This may indicate 2 ley level of internal motivation
and a lack of support frem the environment, as many of the children's
stalements also revealed Inmrﬂnn. shame and a lack of bebiel in their
amwn abilities, which may indicate 2 low level af internal mativatson.
In 2ddition, seme children indicated that they are unable to follow
dietary recommendatsons without parental suppoat, which emphaszres
the rale of family relationships in the treatment process. Althaugh
statistical analyss showed a siu,mﬁ:.—.ml. relatsanship only between BMI1
and the level of dissatisfaction with weiuhl p =1{L0261], gualitative
results indicate the possible rele of emational suppert from the family
as a protective factos. During individual interviews, participants often
spontanecusly painted sat the influence of their parents” attitude on
their commitment and well-being, which may be a starting point for
further research in this area. Therefore, it can be seen that emstional
suppart from parents can Fllilfil k:rrlﬂ:mm:mua;ingch]ﬂr:n anad
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adolescents t adopt and maintain healthy cating hahits, Children whe
feel accepted and understaad by their lived anes can engage more
apenly in the pracess of lifestyle change.

Accarding te current knowledge, therapeutic interventions that
take into account the family context are much maore effective than
interventicms based salely on the childs individual involvernens (215).
Our own ressarch, conducted in three different environments -
edducational, clinical and spa - clearly shows that the emotional and
weganizatrnal involvement of parents and their attitudes towards
heealth and lifestyle significantly increase the childs motivation to
change and promate the durability of therapeutic effects. These
assumplions are consistent with previous literature reports, which
indicate that children who receive active family support are mare
wi.'lhnﬂ_lu undertake and continuoe h!:lh-prutnullnﬁ_ activities {24-
i1}. However, the role of parents goes beyond mere control - they also
2ot as rale models, influencing the formation of behavior patterns and
building a sense of agency and intrinsic motivation in the child In
addition, as shown by the gualitative data, children who reparted
srcal.ﬂl.-mﬂiﬂnﬂ suppart were less likely 1o experience anxiety about
Iosing control over eating and less likely to associate self-esteem with
b-ud:f:imi{r,e. These phenomena seem b be important not only from
the perspective of the effectiveness of weight boss interventions, bus
alsoin the context of the prevendsm ul'el1|n.3 disorders and emotzanal
problems that often coexist with u\!mﬂg}l.l in developmental age.
Limiting the number of meals has 2 negative impact on the mental
health of children and adolescents, leading to feelings of guilt (12). To
prevent this, parents should ==t a ;w-ud exampl: l:y caling meals
Lq;ﬂhr with their children from an early age. This has a positive
elfect on the development of healthy eating hahits { 33-35). However,
parental pressure - even unintentional - can create an environment
in which the child begins to avoid eating, which in turn is associated
with a higher risk af developing eating disorders {14).

In a study of Hispanic adolescents n{r,ed 11-14 years, they
emphasized the importance of parents and children making decisions
together as an impartant pritective factor in the context of overweight
ansd abesity. An analysis of data from two stusdses focusing on the risk
of type 1 diabetes showed that adolescents who rarey or never
participated in pant decision-making with their parents had mare
than three times the risk of dbesity [OR = 3.50; 5% CI [1.25-9.83])
campared to their peers, who always made decisiens together (37). In
adidstzon, many parents percenve childhood obesity as a sign of health,
which 15 due 1o deeply meoted coltural norms, which can affect
childrens inabilsty to control their foed intake (35, 55)

The data im the table ‘Respondents” answers to the guestion ‘Thaes
yeur weaght adfect the way vou think of yourself taking inio account
BMI' are also noteworthy. The vast majority of averweight and chese
children surveyed admst that their wesght negatzvely atfects the way they
think af themsehes. The way a chik percenves therr own body and their
self-esteem are directly related 1o the atmosphere at home. A lack of
supprt, excessive criticism and comparing the child 1o others can resuh
in low self-esteern. Emustional support from parents can have a
protective function - children who are accepted despite being
tw\erwei_shl shavw R:ruj!remutil:m:] resilience, cope better with faibure
and are mare commiitted to the hﬂ.lins process {11]. The effectiveness
of health measures is higher in children who receive adequate social
support, and the famaly remains the main source of suppart during the
developmental age Sjunnestrand and co-authors emphasered the need
o provide parents with adequate support, inchuding issues related 1o
conducting conversations about the childs body weight and shaping
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constructive communication in this area (11). Albough swech
conversations are mainly motrvated by parents’ concern for their child's
health, they can be perceived by teenagers as critical, embarrassing ar
judgmental. As aresalt, they nat anly kead to hvwer self-esteem, but alse
increase the rigk of developing behaviors such as restrictive diets, bings
eating or avoiding meals. Reserch indicates that parents’ comments
regarding body appearance and weight, especially during adelescence,
can reinforee a negative body image and increase suscepishility to eating
disorders in adulthood. For thas reason, there is an mereasng emphasis
on the need to support parents in having empathetse, non-judgmental
conversations with their children about health and lifestyle {12-16). Tt
is worth noting that independent attempts to introduce dietary
restrictions without proper support can lead to fmstration, uul]land,
consequently, unhealthy eating patterns, as noted by ather asthors
[17=15). Therefore, it is important that mterventions concerning abesty
in children and adolescents, implemented from an early age, are directed
at the whale family, which will help young adults to inhibit cheessive
eating behaviors {50, 51). .ﬁ.ncm'ding tor research by Skelton et al. active
participation of parents in the process tfmnhlﬂ]in;thechikl's ms}:ﬂ
can contribute to better results in the reduction of overweight and
whesty (52). Chan et al also note that the role of parents’ presence
during the weight loss process is an important factor in strengthening
desirable cating habits in children (52}, Interestingly, the study by
Schmied et al ot was shown that low parental readiness to make health
d'lnrlgﬂ was 2 sgnificant predactor af absence from intervention classes
(OB = {h41; p < 0.05), while a higher level of family functioning was
associated withhsl’ier:lbmr]am (RR = 125 p < 000) (54}

Our results show that mutritional principles alone are ot :mg}t
if the child does not feel supported. An effective imterventaon shoald
combing emotianal, educational and environmental support - nat just
restrictive dielary recommendations. How children eat and how they
change their habits depends lrgely on the family environment, whach
indicates the importance of a family approach o obesity therapy {55,
S6). The effectiveness of the family approach in the treatment of
childhoed chesity is confirmed by the results of the Fit Famaily
Challenge study, in which primary care physicians implemented a
family-centered behavior modification pregram. The intervention
prowed feasible and resulted in clinscally significant changes in BMI
and lifestyle of children, which emphasizes the role of the home

Ry

m tand the v v ol systemic suppart in abesity therapy
(571 In asddlition, it is worth noting that in our Study, children quickly
became discouraged from adepting and maintaining healthy eating
habits, whach indicates the difficulty in maintaining motivation withou
adequate support from the environment. According to the results of
previous studies, the indusion of family-centered care principles in
weight contrel mterventsans can nof anly increase the efectveness and
guality al treatment, but also reduce dropaat rates from therapeutic
programs (58], One af the pusstive etfects of parents’ active imvalvernent
in the treatment of childhood abesity is the ohserved improvement in
barly mass index { EMI), which emphasazes the importance of a family
approach i therapeutic interventions (55-61).

Our study has revealsd many important observations, but it alse
has several significant limitations. Firstly, the use of self-reported
guestionnaires and participant declarations may imtroduce cognitive
bias and a tendency to provide socially desirable answers. Secondly, the
cross-sectional design prevents any firm condusions about cause-and-
effect relatsonships between the variables. Another limitation is the
absence of a fully standardized tol 1o measure family support, even
thaugh the mterviews chearly highlighted iss rebevance. Consequently.
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the conclusions concerning the af the home vent
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effectivencss of weight management strategies in children and

shoald be regarded as primarily observational and g

Furthermare, althaugh the questivnnaire was developed on the
basis of estahlished thearetical framewnrks and validated instruments,
mosgt notably the Eating Disorder Examination (uestionnaire
(EDE-0}} vriginally validated in Belgium, this study represents only
an initial sep toward its cultural and ]ingllish: adaptation Lo the
Falish context. The full validation of the Palsh version is still engoing,
and therefore the pre=ent ﬁndmgs :r:ﬁan:lm; mudrvational and
emational factors should be interpreted with cantion. Finally, the
relatively small sample se and the recruitment from three specific

e

enviranments limit the genesalizability of the results to the broader
papulation of overweight and shese children and adolescents.
Despite these limitatsons, the study provides valuable msights into
the interplay between motivation, emations and family support in the
prosess of lifestyle change among young people, while also peinting
tar the meed for further lqmt[.il.u.d.mal and validation research that
includes bath the perspectives of children and their caregivers.
Taken together, aur Ardings kighlight the central mle of both
individuzl motmvation and family context in the process of weght
resductzon ameng children and adalescents. The importance of parental
imalvement chserved in our study is consistert with evidence showing
that family-based mterventions lead b significant mmprevemnents m BA1
and lifestyle autcomes (62, 45). Likewse, the difficulties in maintaining
long:term dietary changes reparsed by partscpants align with previous
research d:mmmminglhm mAnnsic motvation isnnm_s]:r assaciabed
with hc:|ll'|i:rwcig]|l.l:rape\cl.nri:sand. &alhumrﬂimusmundad in&eli-
Determination Theary (ST} Ii:lsl:rsm:limbl:bdurmrd:\mu:l:l-l-l ).
These corverging data emphasize that nutritienal recommendations
aleme are not sufficient if they are not sapported by an appropriake
emational and envirenmental context. At the same time, methedokogical
mspects require careful corsideration: while sur analyses provided
important insights, future research with birger samples should apply
advanced approaches such as mubtilevel regresgon or structaral equation
mnd.:“.mg 1o capriure the complexity of motivational and family-related
factors mﬂum:ins '\‘I'Ei”:"ll. managemenl. By combaning indrvidual -bevel
mutivatzon with structured family suppart and more gorous anabtical
[rameworks, future inlerventions mz}.‘ﬂler:mrmu:rmﬂmmcﬂum]ﬂ:
tuatcomes in the prevention and treatment of childhoed chesity.
Anther methaddologscal imitation is the use of chi-square tests
for some cross-tabulations with multiple categarses, which in places
resulted in small cell sives. To minimize this ridk, lug:iui.c regression
madels were applied in parallel, providing 2 more robust satistical
baszs for interpretation. Nevertheless, futore studies with lirger samples
should :m'plu)r advanced statstical nppuun:ll:s such as multilevel
r iom or structural i muﬂd]ingln capture the complexity
ut'mul.ivmmﬂindl’:lmil}'-rﬂaﬂndt‘aﬂmsm.ﬂum:h{( w:iuhlrndm:l.im.
In conclusion, the results obtained emphasize the importance of
acomprehensive approach o the treatment of overweght and obesity
in children and adelescents, in which not only nutrtional
interventions play a key role, but also emedsonal support and the active

involvernent of the family in the pracess of change.

Fram a practical perspective, the resubts suggest that family
members should be actvely :npged in w‘:ig}l.t reduction programs.
Farental mvohement could indude setiing a posstive example in dietary
behaviors, encouTaging nq;u]ar physical activity, and pnm'ldinﬁ
emotional support dminu lafestyle r.‘hmgﬂ. Structured family-based
interventions, such as joint participation in mutrition workshops,
supervised exercise sessions, or family counselling, may increase the
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bl Healthcare p ls and educators should therefore
cansider approaches that mtegrate familes as partners in the therapetc
process, rather than focusing exclusively on the indrvidual child
Given the cross-sectional nature of the project, the presented
results should be interpreted as co-occurring relationships, not case-
and -elfect relationships. The analysis does not allow 1o determine the
Igmpm:LiI.\_.' aof phmume:u ar the directson of interaction between
family suppart, types of motivation and :mlngl:lﬂu'r.ims. nar does 11
exclude the influence of unehserved confounding factors and the
possibility of reverse causality. Thas means that higher family suppart,

stronger contralled motivation or the presence of amotivation are
related to the reported behaviors and emotions, but we cannot
comclude that they cause them. To wverify the directions of
dependencies and mediating mechanisms, prospective studies are
necessary, preferably Mplushnalnﬂ:intuxmumn]. with repeated
measurements of support and motivation and objective indicators of
health behavior. (:mnp|=nml1|n51||= analyses with a broader set of
cemfusing variables and tranguktion of data sources could further
reduce the risk of bias and strengthen the relevance of the Gndings.
These findings can inform the development of family-centered and
schaal-based obesity interventions that combine nutritional education
with mativational and emotional support strategies. Strengthening
parental invalvemnent and school-based peer programs could enhance
intrinsic mustivation and sustainability of healthy behaviors.

5 Limitations

This study has several limitaticns that should be considered. Farstly,
the data were collected using self-reported guestionmares, which may
introduce recall bias and a tendency to provade socially desizable
respanses. Secondly, the cross-sectional dessgn dives not allow for causal
inferences regarding the chserved relationships. Thirdly, although
interviews revealed the important role of parental attitudes, no fully
standardized instrument was appled to guantzfy family support, which
limits comparability with other studies. Furthermaore, while the
guestonnaire was developed on the basis of validated mstruments,
mast notably the Eating Disorder Examivation Questionraire (EDE-()
wriginally validated m Belgium, the present wark shoukd be segarded as
an initial step bovward its cultural and binguistic sdaptation to the Palish
context. A full validation process i still ongring therefore, the ﬁnﬂinﬁ;
concerning motivatsonal and emational facters should be interpreted
with cortson. Finally, the relatively small sample size and recrsitment
from specific educatiomal, dinical, and rehabalitation sethings restract
the gemlah:ahiln'r af the results to the broader populstion of
wverweight and ohese children and adelescents.

6 Conclusion

The resulis of ths study clearly demonstrate that family suppart,
beth ematiomal and m's,:lnlzalum:l], plavs a central role in the
elfectiveness af w‘:lg}l.: loss interventions among averweight and obese
children and adolescents. Participants wha experienced acceplance,
unﬂﬂslanding. and joint engagement from their parents were more
motivated, had hig]'l.cl seli-esteem, and showed greater persistence in
sustaining lifestybe changes. Conversely, children lacking adequate
family involvement more often reposted difficultzes in following
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dietary recommendations, ﬁ::linp al helplessness, and negative
emitions related to body weight. Importandly, not anly the presence of
family support but also its quality and consistency proved ta be crocial.

From a practical perspective, these findings highlight the need for
systemic approaches to childhood abesity, with mterventions directed
rat enly at the child but also 21 parents and the entire family through
education and support programs. Such strategies may enhance the
durability of therapeutic effects and improve guality of life in
VOURE patients.

It should be emphasized that the study included anly basic
sn:iudenmpap]u: information such as age, wex, beighl. wm'u]tl. aned
place of residence, which limits the ability to fully iterpret the
infhienice of environmental factors on motivation and perceived family
suppart. The lack of d ic statws, parental
education, and family structure prevented adjustment for these
potential confounders. Theretore, the results should be considered
descriptive and interpreted with cowtson. Future research should
incorporate a broader mngedm:-d.:mugmphi: varizhles to allow
for more precise assessment of their role in shaping motivation and the
effectiveness of famaly suppart in promating healthy behaviar change.

The stidy abso underscores a significant methodological gap in
current research: the lack of uniform, standardized tools that integrate
psychological, secial, and family components ahnpiﬂ: simatic
parameters. Although our questionnaire was grocnded in valadated
instruments swch as the EDE-0), the Polish adaptation of this tal 1s
still underway. Thus, the present findings should be regarded as
preliminary. Future studses should address Ihisﬁlpl:l]f :l:nph:rp'inu fully
validated measures, larger and mare drverse samples, and advanced
statistical approaches (e.g., multilevel regresssom, structural equaticen
madelling) to better capiure the complex interplay between
muotivational, emotional, and family-related factors.

U|timab&y.1ack]in5childhn-ud abesity requires an interdisciplinary
effort—bringing together medicine, psychalogy, pedagegy, dietetics,
and sociology—with the family postioned as a key partner in both
prevention and therapy.
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Abstract

Background: The Child and Adolescent Eating Disorder Examination Questionnaire
(ChEDE-Q) is a widely used self-report screening instrument for assessing eating dis-
order psychopathology in young people. Evidence on the psychometric properties of the
Polish-language version remains limited. This pilot study evaluated the internal consis-
tency, dimensional structure, and BMI-related convergent validity of the Polish ChE-DE-Q
in a regional youth sample. Methods: A cross-sectional design was used, including 200 par-
ticipants aged 10-18 years. Item characteristics and data quality were examined. Internal
consistency was assessed using Cronbach’s alpha and McDonald's omega. Dimensional
structure was evaluated with exploratory factor analysis (EFA) based on a polychoric corre-
lation matrix and confirmatory factor analysis (CFA) comparing one-factor, four-factor, and
bifactor models. Convergent validity was examined using Spearman’s rank correlations
with BMI and linear regression analyses with BMI z-scores. Results: The global score
showed high internal consistency (o = 0.898; w = 0.900). Subscale reliability ranged from
acceptable to high. EFA supported a multidimensional solution. In CFA, the bifactor model
showed the best fit among the tested alternatives (CFl = 0.742; TLI = 0.681; EMSEA = 0.122;
SRMER = 01.084), but none of the tested models achieved fully satisfactory absolute fit. The
global score correlated positively with BMI (rho = (1.282; p < 0.001) and was significantly
associated with BMI z-score in regression analysis (B = 0.334; p < 0.001). Conclusions: The
Polish ChEDE-Q global score demonstrated strong internal consistency and preliminary
BMI-related convergent validity. The findings provide initial support for a general factor
and for using the global score in screening-oriented research; however, the pilot character
of the study and the suboptimal absolute fit indices indicate that further validation in larger
and maore heterogeneous samples is required.

Keywords: ChEDE-Q); child eating questionnaire; eating disorders; children and adolescents;
psychometric properties; BMI

1. Introduction

Eating disorders are among the most serious mental disorders due to their somatic
and psychosocial consequences, the risk of a chronic course, and, in some cases, elevated
maortality [1]. From a public health perspective, what matters is not only the clinical burden,
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but also the costs borne by patients and families and the loss of quality of life, which at the
population level translates into a substantial disease burden [2]. Evidence from systematic
reviews indicates that the prevalence of eating disorder-related behaviors and symptoms
is high, and in many countries, the problem remains significant even outside clinical
populations [3]. In recent years, it has additionally been emphasized that disordered-eating
symptoms often emerge already during developmental periods, and their global prevalence
among children and adolescents constitutes a growing challenge for prevention and early
intervention [4]. At the same time, unfavorable body weight trends persist in child and
adolescent populations, including increasing rates of overweight and obesity in many
regions worldwide, creating a context of heightened risk for problems related to eating and
body image [5].

Contemporary theoretical approaches highlight the transdiagnostic nature of eating
disorder psychopathology. In Fairburn's transdiagnostic model, a key mechanism shared
across dia gnoses is the overvaluation of wefight and shape in self-evaluation, which pro-
motes dietary restraint, binge-eating episodes, and compensatory behaviors, as well as
maintaining symptom cycles through cognitive and behavioral mechanisms [6]. From a
measurement perspeclive, this model supports an appmach focused on assessing glnbal
eating pathology, understood as a common symptom core across diagnostic categories,
while simultaneously monitoring clinically salient behaviors such as binge-eating and loss
of control.

A particularly important issue in pediatrics and health psychology is the co-occurrence
of excess body weight with behaviors typical of eating psychopathology, including binge-
eating and eating with a sense of loss of control. A meta-analysis of children and adolescents
with overweight and obesity demonstrated a substantial prevalence of such episodes, which
is relevant both for prognosis and for intervention planning [7]. At the same time, a system-
atic review with meta-analysis suggests that obesity treatment with a dietary component
may be associated with a risk of developing or exacerbating eating disorder-related be-
haviors, reinforcing the need for routine monitoring of disordered-eating symptoms in
weight reduction programs for minors [5]. Consequently, in both clinical practice and
epidemiological research, the use of screening tools with well-documented psychometric
properties, appropriate to age and cultural context, becomes crucial.

One of the most commonly used self-report questionnaires for assessing the severity
of eating disorder psychopathology is the Eating Disorder Examination Questionnaire,
EDE Q. Given the time burden of the full version, shortened forms have been developed,
including the EDE (5, designed as a more economical instrument that is also useful for
repeated measurement [Y]. At the same time, the literature points to considerable variability
in findings regarding the factor structure of the EDE Q across samples, which may affect
the interpretation of subscales and the global score. Studies in adolescent populations have
reporled multidimensional solutions, but not always CDI‘ISiStEl‘l“Y across countries and
samples [10]. This is supported by analyses conducted in European and Asian populations,
in which the fit of competing models was tested and limited cross-cultural comparability
was noted [11,12]. In parallel, newer psychometric approaches, including item response
theory analyses, indicate that some items may differ in diagnostic quality and that results
may be best interpreted along a continuum with a strong general factor [13]. As a result,
in adolescent research, the unidimensionality of the EDE Q has been debated; some data
suggest dominance of a general component alongside relatively weaker stability of the
classical subscales, which may support prioritizing interpretation of the global score in
screening applications and in monitoring change [10,13].

In response to the need to reduce questionnaire length and incorporate content related
to bulimic behaviors, other shortened versions have also been developed, such as the EDE

https:/ / doi.org 10,3390,/ nu 1 807 1028

88



Nutrients 2026, 12, 1028

Jof 20

Q 13, which combines a brief format with coverage of symptom domains of key clinical
importance [14,15]. For screening applications in developmental groups, establishing in-
terpretive thresholds for shortened versions is also important, as demonstrated by studies
validating the EDE QS in adolescents and proposing cut-off values for screening [16]. Par-
allel work has addressed cut-offs in general populations, further enhandng the usefulness
of these tools in screening practice [14]. The literature also includes validations of short
EDE Q forms in various cultural contexts, incorporating confirmatory factor analysis and
Rasch amlyses, which addiﬁnnally underscore the importance of adapling the tool to
the language and population [17-19]. With respect to clinical interpretation, the need to
develop sex-specific discriminative criteria has also been emphasized, as illustrated by
work on cut-offs for men [18].

The adaptation and validation of tools for assessing eating disorders spans many
language versions and samples with diverse characteristics. For example, evaluation of the
psychometric properties of the Malay version of the EDE QO highlights the importance of
adaptation procedures and re-verification of reliability and structure in a new context [20].
Studies conducted in Middle Eastern countries have examined correlates of eating psy-
chopathology in local populations, drawing attention to associations with BMI and body
dissatisfaction, which are relevant for interpreting convergent validity [21]. A growing line
of research also addresses model fit of the EDE Q in groups differing by sexual orientation,
including tests of measurement invariance among men [22,23]. Other studies compare al-
ternative brief models in heterogeneous samples, pointing to the field’s rapid development
and the risk of interpretive inconsistency in the absence of local validation [24]. In this
context, data from men diagnnsed with eating disorders are also relevant, as limitations of
classical subscale structures can be particularly evident in these populations [25].

Previous studies have shown that EDE-Q interpretation and clinical use may require
attention to the characteristics and context of specific underrepresented populations [26-32].
These findings highlight the importance of cautious generalization across groups; however,
as such subgroup-specific issues were not examined in the present study, they are not
discussed here in detail.

For child and early adolescent populations, however, what is crucial is not only the
fit of morms and cut-offs, but above all the appmprialeness of item content and response
format. To this end, child-adapted versions of the EDE QQ have been developed, including
the short form ChEDE Q8, intended to enable an economical assessment of key aspects
of eating psychopathology in younger respondents [33]. At the same time, cultural adap-
tations of the tool are being carried out in different language settings, highlighting the
importance of verifying reliability and validity in ethnically and socially diverse sam-
ples [34]. Psychometric evaluations of language versions of the ChEDE and ChEDE Q,
including comparisons of the interview and questionnaire formats, further demonstrate the
need to examine method concordance and subscale properties in clinical populations [35].
In pediatric practice, solutions incorporating caregivers’ perspectives are also promising,
as exemplified by validation of the parent version, ChEDE QF, in parent-child dyads [36].

A key issue remains what exactly the ChEDE Q measures, primarily a global eating
disorder pathology consistent with the transdiagnostic approach, or four relatively distinct
domains analogous to the classical EDE Q subscales: restraint, eating concern, shape
concern, and weight concern. On the one hand, observations of high intercorrelations
among domains and the primacy of a general factor in some psychometric analyses support
interpreting the global score as the most stable indicator of severity [6,13]. On the other
hand, in clinical and preventive applications, the domain profile may add value provided
that the multidimensional structure is empirically confirmed in a given population and that
the subscales show sufficient reliability and discrimination [35,36]. In practice, this implies
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the need to test competing structural models and to evaluate the ulility of the global score
and subscales depending on age, sex, BMI, and cultural context.

Against this backdrop, psychometric evaluation of the Polish version of the ChEDE
Q among children and adolescents is particularly important. The lack of local data on
reliability, itern characteristics, factor structure, and convergent validity limits the respon-
sible use of the tool in research and screening practice. For this reason, conducting a
pilot psychometric evaluation in a regional population is justified as a step preceding full
validation of the instrument in larger and more diverse samples.

2. Materials and Methods

This section describes the study design, instrument, variables, and analytical strategy.
The research materials and anonymized survey data were deposited in the Zenodo reposi-
tory. The survey included a demographic section covering age, height, body weight, and
place of residence, followed by ChEDE-Q) items referring to the previous 28 days.

The pilot analyses focused on the psychomelric performance of the 22 scored items
and the behavioral indicators covering restrictive eating, food-related preoccupation, loss-
of-control eating, compensatory physical activity, and weight- and shape-related concerns

2.1. Study Design and Participants

The present study had a cross-sectional, pilot design and aimed to provide a prelim-
inary psychometric evaluation of the Polish version of the Child and Adolescent Eating
Disorder Examination Questionnaire (ChEDE-Q) in a regional adolescent sample. Data
were collected in 2023-2024 in the Podkarpackie Voivodeship, south-eastern Poland, within
the same fieldwork framework and institutional network as the broader regional youth
health project. All participants completed the questionnaire once, anonymously, under
standardized conditions.

Participants were recruited from three settings representing different socio-health
contexts:

. A secrmd:lry school in T}'czyn;

¢ The 2nd Paediatrics, Endocrinology and Paediatric Diabetology Clinic of the Clinical
Regional Hospital No. 2 in Rzeszdw;

s Zimowit Health Resort in Rymanow-Zdraj.

Recruitment was conducted on site with the cooperation of school staff, clinicians,
and personnel involved in youth health promotion activities. Adolescents and their care-
givers were informed about the aim and procedure of the study, and those who agreed
participated during scheduled assessment sessions organized at the recruitment sites.
Because recruitment included both educational and health-related settings, the sample
should be interpreted as a regional mixed-setting field sample rather than as a strictly
population-representative community sample. This recruitment strategy also helps explain
the relatively high BMI values observed in the sample, as adolescents with overweight or
obesity were more likely to be represented in the clinical and therapeutic settings.

The target age range for the study was 1018 years, and only participants within
this range were included in the final analyses. This age criterion was applied consistently
during data qualification and should be reported uniformly throughout the manuscript.

The inclusion criteria were as follows:

s Agebetween 10 and 18 vears;

e Sufficient reading and comprehension ability to complete the questionnaire independently;
®  Provision of parental or legal guardian consent;

e Adolescent’s assent to participate in the study.
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The exclusion criteria were:

e Incomplete questionnaires;

e Missing key data required for calculation of questionnaire scores;

. Resporuae patterns indicaling msufficient data 1:11..1.'a|it3,-r or intermal inconsis.tency;

o After data screening, 200 complete questionnaires were retained for psychometric analyses.
The study was approved by the Bioethics Committee of the District Medical Chamber

in Rzeszow (approval no. 78/ 2022 /B) and was conducted in accordance with the Declara-

tion of Helsinki. Participation was voluntary. All participants and their caregivers were

informed about the anonymous character of the survey and the possibility of withdrawing

at any stage without consequences. Written informed consent was obtained from parents

or legal guardians, and assent was obtained from the adolescents prior to participation.

Data were collected and stored in accordance with GDPR requirements and were analyzed

only in aggregate form.

2.2, Study Instrutment

The study used the Polish version of the Child and Adolescent Eating Disorder
Examination Questionnaire (ChEDE-Q) as a self-report instrument designed to assess
eating-related attitudes and behaviors, as well as weight- and shape-related concerns
in children and adolescents. The questionnaire refers to experiences from the previous
28 days, which provides a standardized recall period for all symptom-related responses and
ensures consistency in the reporting of recent behaviors and attitudes. In the present study,
the Polish-language version was administered as the target instrument for a preliminary
psychometric evaluation in a regional sample of adolescents.

The questionnaire included both demaographic and symptom-related components.
The demographic section collected basic participant information, including age, sex, place
of residence, and self-reported anthropometric data. Place of residence was classified as
rural or urban, while body height and body weight were used for subsequent calculation
of BMI-based indicators. The main part of the instrument consisted of items assessing
the frequency and severity of core eating disorder-related symptoms over the previous
28 days. Most items were scored using seven response categories reflecting either frequency
or intensity, depending on the content of the question. These items covered key domains
traditionally associated with eating disorder psychopathology, including dietary restraint,
eating concern, shape concern, and weight concern. Additional items referred to dissatis-
faction with weight and shape, the influence of weight and shape on self-evaluation, and
emotional discomfort in situations involving eating or body exposure. The questionnaire
also included supplementary questions concerning selected eating-related episodes and
compensatory behaviors, such as episodes of eating accompanied by a sense of loss of con-
trol and increased physical activity undertaken in response to concerns about weight gain.
In line with the psychometric focus of the present study, the analyses concentrated primarily
on the scored ChEDE-(} items contributing to the global score and subscale structure.

Anthropometric measurements were obtained on site by trained research staff. Body
height was measured to the nearest 0.1 cm using a SECA 213 stadiometer (Seca GmbH,
Hamburg, Germany), and body weight was measured to the nearest 0.1 kg using a SECA
813 electronic scale (Seca GmbH, Hamburg, Germany). Measurements were taken in light
clothing and without shoes, twice, and averaged for analysis. BMI was calculated as body
weilght in kilograms divided by height in meters squared. In addition, BMI z-scores were
computed as age- and sex-standardized indicators of relative body mass.
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2.3. Study Procedure and Variables

The questionnaire was completed once, anonymously, and under standardized condi-
tions at the recruitment sites described above. All participants responded individually and
referred to the previous 28 days in accordance with the questionnaire instructions. Before
completing the survey, participants received brief procedural guidance to ensure that they
understood the general format of the questionnaire, although no assistance was provided
in relation to the substantive content of individual answers. The study was designed as a
one-wave assessment, and no repeated measurement was performed.

The variables included in the present analyses comprised sociodemographic, anthro-
pomelric, and questionnaire-derived psychometric indicators. Sociodemographic variables
included age, sex, and place of residence, with residence coded as rural or urban. Anthropo-
metric variables were based on self-reported body height and body weight. These data were
used to calculate body mass index (BMI), expressed as body weight in kilograms divided
by height in meters squared, and BMI z-scores, treated as age- and sex-standardized indica-
tors of relative body mass. Psychometric variables derived from the ChEDE-Q included
item-level scores, subscale scores, and the global score. In the present study, the global score
was treated as the principal indicator of overall eating disorder-related psychopathology.
Consistent with the aims and scope of this pilot psychometric report, convergent valid-
ity was evaluated primarily in relation to BMI and BMI z-score. This analytical decision
was made to preserve coherence between the stated objectives of the study, the reported
findings, and the limited but clinically relevant set of external variables included in the
final analyses.

2.4. Data Preparation and Statistical Analyses

Before analyses, data quality control was performed at the item and respondent
level, including assessment of response completeness, identification of values outside
allowable ranges, and detection of coding inconsistencies. For each item, the proportion of
missing data was determined, and response distributions were described using measures
appropriate for ordinal data, including the median and interquartile range. Floor and
ceiling effects were also evaluated at the item level, defined as the proportion of responses
in the extreme categories of the scale, 0 or 6. Additionally, item total correlations were
analyzed, corrected for the contribution of a given item to the total score, which enabled a
preliminary assessment of each item's ability to differentiate levels of the measured trait
within the sample.

Items rated on the seven-category response scale were recoded to the 0 to 6 range in
accordance with the scoring scheme, enabling computation of quantitative scores. The
global score and subscale scores were calculated as means of the items comprising a
given domain, whereas behavioral items with dichotomous responses were analyzed
separately as indicators of behavior frequency and were reported as counts and percentages.
Anthropometric variables included body weight, height, and BMI, calculated as body
weight in kilograms divided by height in meters squared. In addition, an age- and sex-
adjusted BMI z score was computed and treated as an indicator of weight status relative to
developmental norms and used in predictive analyses.

Internal consistency was evaluated for the global score and subscales using Cron-
bach’s alpha and McDonald's omega, with 95-percent confidence intervals estimated using
bootstrap. Factor structure was evaluated in bwo ways. First, exploratory factor analysis,
EFA, was conducted using a polychoric correlation matrix, justified by the ordinal nature
of the data, and the number of factors was evaluated based on empirical criteria and the
interpretability of the solution. Second, confirmatory factor analysis, CFA, was performed
to compare the fit of competing structural models of the instrument, including a one-factor
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model, a four-factor model, and a bifactor model. Model fit was reported using CFI, TLI,
RMSEA, and SEMR, and conclusions were formulated with consideration of the pilot
nature of the sample and limitations resulting from item-level response distributions.

Convergent validity was assessed using Spearman rank correlations between ques-
tionnaire scores and BMI and other external variables. Between-group comparisons were
treated as exploratory and included analyses of differences by sex, age group, and place of
residence, with effect sizes reported as the primary approach to interpreting results. Mea-
surement equivalence across sex was additionally evaluated using a multigroup approach,
sequentially testing configural, metric, and scalar invariance, and in the case of failure to
meet full scalar invariance, a partial scalar approach was considered.

To better highlight the relationship between the severity of symptoms measured by
ChEDE Q and weight status, linear regression analysis was conducted, with BMI z score
as the dependent variable and the ChEDE Q global score as the predictor. In the basic
model, the effect of the global score on BMI z score was estimated, and in a supplementary
analysis, age and sex were included as covariates to reduce the risk of confounding due
to developmental and sex related differences. Regression coefficients, B, standard errors,
95-percent confidence intervals, p values, and model fit, R-squared, were reported. Model
assumptions were verified based on residual analysis and assessment of homascedasticity,
and in the case of deviations, robust standard errors were applied.

Exploratory factor analysis was conducted on a polycharic correlation matrix, which
is appropriate for ordinal item responses. Confirmatory factor analyses and multigroup
confirmatory factor analyses were estimated using the weighted least squares mean and
variance-adjusted estimator (WLSMV}, recommended for ordered categorical indicators.
This approach was selected because the ChEDE-Q items were scored on ordinal response
scales and several items showed marked floor and ceiling effects. Confirmatory models
were used to compare the one-factor, four-factor, and bifactor solutions. Model fit was
evaluated using the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean
Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual
(SEMR). In the invariance analyses for ordinal indicators, threshold parameters were
examined rather than continuous-item intercepts.

2.5, Ethical Aspects and Limitations

The study was survey-based and anonymous, with no collection of data enabling
participant identification. Participation was voluntary. Procedures were conducted in
accordance with confidentiality principles and ethical standards appropriate for research
involving minors, including locally required parental or legal-guardian consent and par-
ticipant assent appropriate to age and ability to understand the study information. Study
limitations follow from its pilot character. The sample was regional, which limits gener-
alization to the nationwide population. No clinical sample was included; therefore, the
instrument’s usefulness under diagnostic and therapeutic conditions cannot be directly as-
sessed. Test-retest reliability was not evaluated, which limits inference about measurement
stability over time. ROC analysis was not performed; therefore, cut-off points for screening
applications were not established. Consequently, the results should be treated as prelim-
inary and requiring confirmation in larger and more diverse samples, ideally including
clinical groups and a design allowing assessment of stability and criterion validity.

2.6, Practical Application

The Polish version of ChEDE Q can be used as a screening tool in population-based
and community studies conducted among children and adelescents, particularly in situa-
tions requiring rapid identification of elevated risk of disordered-eating symptoms and an
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initial assessment of eating psychopathology severity. Given the frequent co-occurrence of
excess body weight with loss-of-control eating and other eating disorder-related symptoms,
the tool may also be useful in pnpulations with ouerweighl and obe-sity, for example_ in
prevention and intervention programs implemented in school settings and within pediatric
care. The questionnaire may further support monitoring changes in symptom severity
during therapeutic interventions and weight reduction programs, especially when measure-
ment is repeated at subsequent stages, while interpretation should take into account the
pilot nature of the available data and the need for further validation, including establishing
cut-off points and assessing measurement stability over time.

3. Results
3.1. Sample Characteristics, Data Quality, and Descriptive Resulfs

Atotal of 200 complete questionnaires were included in the analysis. Sample charac-
teristics are presented in Table 1.

Table 1. Characteristics of the study sample.

Variable Value
Sample size 200
Gender, girls 108 (54.0%)
Gender, boys 92 (46.0M%)
Residence, urban 122 (61.0%)
Residence, rural 78 (39.0%)
Age, years, median [Q1, Q3] 165148, 17.0]
Age, years, mean (SD) 15.68 (2.30)
Height, cm, median [Q1, Q3] 168 [159, 174]
Weight, kg, median [Q1, Q3] 7000 [80.0, 82.5]
BMI, kg per m?, median [Q1, Q3] 24.73[22.51, 30.30]
BMI, kg per m?, mean (SD) 26,59 (5.94)

Descriptive statistics for the ChEDE-Q global score and subscales are presented in
Table 2. Overall, body image-related domains showed higher scores than eating-related
domains, with the lowest values observed for eating concern.

Table 2. Descriptive statistics for ChEDE Q scale scores, 0 to 6.

Score Median [Q1, Q3] Mean (SD) Min to Max
Global score 2.3[1.52,3.11] 232(1.17) 0.00 to 5.23
Restraint 1.60 [0.80, 3.00] 1.92 (1.41) 0.00 to 6.00
Ealing concern 1.33 [0.67, 2.38] 1.57 (1.13) 0.00 to 4.83
Shape concern 3.00[1.60, 4.60] 3.02(1.71) 0,00 to 6.00
Weight concern 283 [1.67, 4.00] 2.84 (1.49) 0.00 to 6.00

The distribution of the global score is presented in Figure 1, which indicates that scores
were concentrated mainly in the moderate range.

Complete data were available for all 22 scored items; therefore, all psychometric
analyses were conducted on the full sample. [tem-level response distributions showed floor
effects for several items, whereas ceiling effects were less frequent. Corrected item-total
correlations varied across items, with the weakest association observed for P2 and the
strongest for P24. Detailed item characteristics are presented in Table 3.

https:/ /doi.org,/10.3390,/nul807 1028

94



Nietrients 2026, 18, 1028 Qaf 20
£
2
2
2
[=]
k
g
=z
2 3
Global score (0-8)
Figure 1. Distribution of the ChEDE Q global score in the study sample.
Table 3. Characteristics of scored items, O to 6.
Ttem Median [Q1, Q3] Floor n (%) Cei]ing n (%) Rho, Item Total
F1 200,3] 54 (27.0%) 26 (13.0%) 0.54
P2 010,3] 112 (56.0%) 34 (17.0%) 0.18
P3 11[0,3] 76 (38.0%) 30 (15.0%) 0.48
P4 2[1, 4] 36 (18.0%) 36 (18.0%) 0.36
P5 00,2] 112 (56.0%) 12 (6.0%) 0.51
Pa 11[0,3] B2 (41.0%) 10/ (5.0%) 027
P7 010,2] 104 (52.0%) 14 (7.0%) 0.33
P8 11[0,2] 64 (32.0%) 10/ (5.0%) 0.29
P9 010,2] 104 (52.0%) 8 (4.0%) 0.30
F10 2[0,6] 60 (30,0%) 52 (26.0%) 0.61
P11 3[1,5] 48 (24.0%) 42 (21.0%) 0.64
Fi2 2[1, 4] 48 (24.0%) 28 (14.0%) 0.58
P13 31, 6] 40 (2000%) 64 (32.0%) 0.58
Fl4 1[0, 3] B2 (41.0%) 22 (11.0%) 0.65
P18 41, 5] 30 (15.0%) 32 (16.0%) 0.63
F19 41[2,5] 32 (16.0%) 26 (13.0%) 0.68
F20 00, 4] 100 (50.0%) 18 (9.0%) 0.37
P21 41[3,5] 18 (9.0%) 32 (16.0%) 0.68
F22 41, 5] 30 (15.0%) 30 (15.0%) 0.71
P23 1[0, 4] 86 (43.0%) 16 (8.0%) 045
P24 31, 5] 46 (23.0%) 30 (15.0%) 0.73
P25 41, 5] 42 (21.0%) 30 (15.0%) 0.52

Note: Floor and ceiling indicate the proportion of responses equal to 0 and & points, respectively.

3.2. Psychomelric Properties, Internal Consistency and Factor Structure

Internal consistency for the four subscales and the global score was assessed us-
ing Cronbach’s alpha and McDonald’s omega. The global score showed high reliability,
whereas subscale reliability ranged from acceptable to high. The strongest reliability was
ohserved for shape concern, while eating concern showed the lowest internal consistency:
Detailed results are presented in Table 4.

Exploratory factor analysis was performed using a polychoric correlation matrix.
The data were adequate for factor analysis, and parallel analysis supported a three-factor
solution. After oblimin rotation, the extracted factors corresponded broadly to body image
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and self-evaluation, restraint and weight/shape concern, and loss of control/cognitive
focus on food. Detailed factor loadings are presented in Table 5.

Table 4. Internal consistency of subscales and the global score, bootstrap 95-percent confidence intervals.

Scale k  Cronbach’s Alpha 95-Percent CI Alpha McDonald’s Omega  95-Percent CI Omega
Restraint 5 0.696 [0.618, 0.769] 0.713 [0.642, 0.780]
Eating concern 6 0.651 [0.573, 0.717] 0.657 [0.577, 0.726]
Shape concern 5 0.851 [0.816, 0.890] 0.865 [0.832, 0.898]
Weight concern = 6 0.785 [0.734, 0.827] 0.794 [0.747, 0.833]
Global score 22 0.898 [0.877, 0.918] 0.900 [0.879, 0.920]

Table 5. Factor loadings after oblimin rotation, values at or above 0.30 shown, empty cells indicate

values below 0.30.

Item F1 F2 F3
r1 0.76
P2 0.45
3 0.57
P4 0.65
P5 0.30 0.41
Pa 0.39
r7 0.87
P8
re .36
(] 0.54
P11 0.7
P12 0.39
r3 079
P14 0.31 032 0.40
P18 0.80
P19 073
P20 0.39
P21 0.68
r22 0.78
P23 0.48 0.35
P24 0.87
P25 0.84

Correlations among the extracted factors are shown in Table 6. The strongest as-
sociation was observed bebtween Fl and F2, whereas the correlation between F2 and F3
was negligible.

Table 6. Interfactor correlations, oblique rotation.

F1 F2 F3
F1 1.00 —-0.52 —-0.25
F2 —-0.52 1.00 —0.05
F3 —0.25 0,05 1.00

Convergent validity was evaluated using Spearman’s rank correlations between
ChEDE-Q scores and BMI and age. Positive associations with BMI were ohserved for
the global score and most subscales, whereas eating concern was not significantly associ-
ated with BMIL Age showed weak negative associations with selected ChEDE-Q domains.
Detailed results are presented in Tables 7 and &,
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Table 7. Spearman correlations of ChEDE () scores with BMI, bootstrap 95-percent confidence intervals.

Score Spearman Rho 95-Percent CI P
Global score 0.282 [0.143, 0.406] <0.001
Restraint 0.339 [0.206, 0.459] <0.001
Ealing concern 0.064 [—0.086, 0.205] 0.370
Shape concern 0.214 [0.068, 0.353] 0002
Weight concern 0.298 [0.155, (0.429] <0.001

Table 8. Spearman correlations of ChEDE Q scores with age, bootstrap 95-percent confidence intervals.

Score Spearman Rho 95-Percent CI P
Global score —0.166 [—0.300, —0.031] 0.019
Restraint —0.082 [—0.217, 0.051] 0.249
Ealing concern 0.094 [—0.044, 0.221] 0.187
Shape concern —(0.165 [—0.307, —0.028] 0.019
Weight concern —0.271 [—0.395, —0.141] <0.001

A linear regression analysis was performed to examine the relationship between the
ChEDE-Q global score and BMI z-score. The global score was a significant predictor in both
the univariable and adjusted models. Detailed regression results are presented in Table 9.

Table 9. Linear regression, ChEDE Q global score as a predictor of BMI 2 score; N equals 200.

Model Predictor B SE 95-Percent CI r R Squared

1 ChEDE Q global score 0.334 0.083 0172, 0.497 <0.001 0.077
ChEDE Q global score, adjusted for

2 0.295 0.065 0.167, 0.423 <0.001 0.442
age and sex
2 Age, years —0.361 0.032 —0.422, —0.299 <0.001
2 Male sex, versus female (.363 0.151 0.068, 0.658 L.01&
3.3. Convergent Validity and Additional Analyses
Exploratory analyses examined differences in ChEDE-Q scores by sex, age, and place
of residence using the Mann-Whitney U test. No statistically significant sex differences
were found for the global score or any of the subscales, and effect sizes were small across
domains (Table 101).
Table 10. Comparison of ChEDE Q scores by sex, Mann-Whitney U.
Score n Girls  Median [Q1, Q3] Girls n Boys Median [Q1, Q3] Boys r rrb g
Global score 108 2.25[1.04, 3.30] 92 2.391.27,2.77] 0183 011 0.24
Restraint 108 1.70 [0.80, 3.00] 92 1.50 [0.80, 2.80] 0421 0.07 0.19
Eating concern 108 1.50 [0.67, 2.67] 92 1.33[0.50, 2.00] 0096 0.14 0.29
Shape concern 108 3.20[1.80, 4.60] 92 3.00 [1.60, 4.20] 0222 0.10 0.18
Weight concern 108 3.08[1.67, 4.17] 92 2.67 [1.67, 3.67] 0352 0.08 0.14

For age, the only statistically significant difference was observed for eating concern,
which was higher in the older group. No significant differences were found for the remain-
ing domains (Table 11).
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Table 11. Comparison of ChEDE Q scores by age, 13 years or younger versus 14 vears or older,
Mann-Whitney L.

Score n 13 or Younger

Median [Q1, Q3113 or n 14 or Older Median [Q1, Q3] 14 or ? b &

Younger Older
Global score 42 277127, 3.00] 158 223 [1.64, 3.20) 01.934 0.01 011
Restraint 42 140 [0.60, 2.80] 158 160 [0.80, 3.00] (.29 0.10 0.18
Eating concern 42 117 [0.33, 1.83] 158 1.50 [0.71, 2.62] 0016 0.24 0.45
Shape concern 42 320 [1.20,440] 158 300|160, 4.60] 0872 0.02 0.05
Weight concern 42 350 [2.00,4.17] 158 267 |1.67,3.67] 0.138 015 0.20
No statistically significant differences were found by place of residence, and effect
sizes were small across all domains (Table 12).
Table 12 Comparison of ChEDE Q scores by place of residence, city versus rural, Mann-Whitney U.
Score n City Median [Q1, Q3] City n Rural Median [Q1, Q3] Rural p rrb g
Global score 122 245]1.64,3.27] 78 2.23[1.44,2.94] 0.254 010 017
Restraint 122 1.60 [0.80, 3.00] 78 1.40 [0.80, 2.75] 0.663 004 012
Eating concern 122 1.33 067, 2.17] 78 1.33]0.71, 2.46] 0.945  —0.01 0.02
Shape concern 122 3.20 [1.60, 4.60] 78 2.80 [1.65, 4.40] 0.155 012 0.19
Weight concern 122 283[1.67,4.17] 78 2.83[1.75, 3.67] 0225 010 0.21

To illustrate distributions by sex, a box plot of the global score is presented in Figure 2.
Despite visible median differences, distributions Iargely o\.rerlapped, consistent with the

nonparametric test results.

Global score (0-6)

Girls. (F) Boys (M)
Figure 2. ChEDE () global score by sex.

Behavioral items P15 to P17 were analyzed as dichotomous variables {(yes,no). Re-
sponse frequencies are presented in Table 13, and their graphical comparison is shown
in Figure 3. Increased physical activity undertaken to avoid weight gain was the most
frequently endorsed behavior (42.0%), whereas episodes of loss of control over eating
(23.0%) and being unable to stop eating (20.0%) were reported less often.

Associations of YES responses in items P15-F17 with the global score and BMI are
presented in Table 14. For all three items, the global score was significantly higher in
participants endorsing the behavior than in those with NO responses, with the strongest
effect observed for P15. For BMI, significantly higher values were found in the YES groups
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for P15 and P17, whereas no significant difference was observed for P16. Detailed results
are presented in Table 14,

Table 13. Frequency of YES or NO responses in behavioral items.

P15

P16

M7

Figure 3. Percentage of YES responses in behavioral items P15 to P17,

Item YESn YES Percent NOnR NO Percent
P15 46 230 154 770
Pla 40 200 160 80.0
P17 84 420 116 58.0
100 ¢

g

g %

g 80

wi

w

T 40|

&

[

o 20

&
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Table 14. Associations of behavioral items, YES or NO, with the global score and BMI, Mann—

Whitney L.
Item Variable n YES Median [Q1, Q3] YES nNO  Median [Q1, Q3] NO P r b g
P15 Global score 46 3.36 [2.56, 3.75] 154 2.00[1.23, 2.77] <0001 062 127
P15 BMI 46 29.07 [23.63, 31.01] 154 24.44 [22.31, 29.860] 0013 024 038
P16 Global score 40 293 [2.33, 3.56] 160 2.18[1.27, 2.88] <0001 041 073
P16 BT 40 24.72[23.37, 29.58] 160 24.73 [21.44, 30.31] 0.555 006 012
P17 Global score 54 280223, 3.45] 116 1.89 [1.27, 2.59] <0001 043 072
P17 B 54 28.200[23.73, 31.63] 116 24.22 [20.76, 28.31] <0001 031 048

Figure 5, and selected descriplive characteristics are presented in Table 15.

The relationship between BMI and the global score is illustrated in Figure 4. The plot
confirms the positive direction of the association, consistent with the earlier rank correlation
results, while also showing substantial dispersion. This means that higher BMI more often
co-occurred with higher global severity, but the relationship was not deterministic, and
glabal scores varied even among individuals with similar BML
An example of the response distribution for a body image-related item is shown in

Table 15. Selected body image and weight concern items, frequencies of extreme responses,

Item

At Least 5 n, Percent

&4 (42.0)
72(36.0)
54 (27.0)
52 (26.0)
74 (37.0)
64 (32.0)

0 n, Percent

18 (9.0
30 (15.0)
46 (23.0)
42 (21.0)
40 (20.0)
48 (24.0)

Median [Q1, Q3]

4[3,5]
4[1,5]
3[1,5]
4[1,5]
3[1,6]
3[1,5]

99
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Figure 4. Association between BMI and the ChEDE Q global score.
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Figure 5. Response distribution for item P21, weight dissatisfaction_

3.4. Factor Structure

To complement the structural analyses, confirmatory factor analysis was performed
for the 22 scored items. Three models were tested: a one-factor model, a four-factor model
corresponding to the classical domains, and a bifactor model including one general factor
and four specific factors. Model fit indices are presented in Table 16.

Table 16, CFA model fit for 22 items, N = 200,

Model K df CFI1 TLI RMSEA SEMR
One-factor 1048.69 209 0.607 0.565 0142 0.105
Four-factor 91615 203 0.666 0,620 0.133 0.100
Bifactor YEYNE 187 0.742 0.681 0122 0.084

Overall, the one-factor and four-factor models showed unsatisfactory fit. The bifactor
maodel showed the best relative fit among the tested solutions, although none of the models

achieved a fully acceptable fit.
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3.5, Confirmatory Factor Analysis and Measurement Invariance Across Sex

Measurement invariance by sex was evaluated using multigroup confirmatory factor
analysis for the four-factor structure of the instrument. Configural, metric, and scalar
invariance were tested hierarchically. Detailed resulls are presented in Table 17.

Table 17. Sex invariance tests in MG CFA for the four-factor model, M = 200.

Model Constraints ¥ (df) CFI TLI RMSEA SRMR ACFI, ARMSEA, ASRMR
1 Configural 1694 944 (402) 0.537 0.468 0.127 0123 not applicable

2 Metric 1739.040 (424) 0.530 0.487 0.125 0.132 —0.008, —0.002, +0.009

3 Scalar 1795.359 (446) 0.517 0.500 0.123 0.133 —0.012, —0,002, +0.000

4 Partial scalar ~ 1754.602 (442} 0.530 0.508 0122 0.132 +0,001, —0.003, +0.000

The results supported configural and metric invariance across sex. Full scalar in-
variance was not supported; therefore, a partial scalar invariance model was estimated.
The partial scalar model showed fit comparable to the metric model, without further
deterioration in fit.

4. Discussion

The present pilot study provides preliminary evidence that the Polish version of
the ChEDE-Q may be useful as a screening-oriented measure of eating disorder-related
psvchopathelogy in children and adolescents aged 10 to 18 years. The most robust result
was the strong internal consistency of the global score, which supports its use as the
principal overall indicator of symptom severity in research and group-level analyses. In
contrast, the subscales were more heterogeneous, with the strongest performance observed
for shape concern and weight concern and the weakest for eating concern. This pattern
is clinically and psychometrically meaningful, as body- and weight-related concerns may
be more salient and more consistently endorsed than narrower eating-related cognitions
in mixed and nonclinical developmental samples. Pronounced floor effects observed for
several items further support this interpretation, suggesting that less frequent pathological
behaviors were uncommon in a substantial part of the sample, whereas body image
concerns may represent a more coherent and stable component of the construct.

The reliability profile observed in the present study is broadly consistent with previous
research on child- and adolescent-adapted eating disorder questionnaires. The recent
Indian adaptation of the ChEDE-Q showed that a shorter two-factor solution centered on
eating /restraint concerns and weight/shape concerns performed adequately in adolescents,
while the Italian validation study also supported good psychometric performance of the
child-adap ted instrument in younger populalions. Similarly, the ChEDE-(8 was developed
as a brief and psychometrically efficient instrument for children, emphasizing the practical
usefulness of a global indicator of eating disorder psychopathology [33-35]. Taken together,
these findings suggest that, especially in pilot and mixed developmental samples, the
global score may be psychometrically more defensible than full reliance on a differentiated
subscale interpretation.

The factor-analytic findings should be interpreted with particular caution. Although
the bifactor model showed the best relative fit among the tested solutions, none of the
tested models achieved fit indices that would typically be considered satisfactory in a
full validation study. Accordingly, the present data do not support strong claims about a
stable and well-fitting multidimensional latent structure. Rather, they provide preliminary
evidence for a meaningful general factor accompanied by specific symptom components
that may not be fully separable in a developmental sample. This interpretation is in line
with previous adolescent EDE-(} studies, in which the original four-factor structure has
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often been difficult to replicate. White et al. proposed an alternative adolescent factor
solution, while Forsén Mantilla et al. found that the adolescent version of the EDE-()
did not conform well to the standard adult structure and that, in younger respondents,
the measure may reflect less differentiated underlying dimensions. More broadly, the
systematic review by Jenkins and Rienecke concluded that no consensus currently exists
regarding the optimal latent structure of the EDE-(Q) across samples and settings [11,37,35].
In this context, the present results support using the global score as the most defensible
summary index, whereas subscale scores should be interpreted cautiously and primarily as
supplementary indicators.

The item-level pattern observed in the present study is also compatible with this
interpretation. Several items demonstrated marked floor effects, whereas the strongest
item-total relationships were concentrated around body dissatisfaction and the subjective
importance of weight and shape. This suggests that body image-related concerns may
form the most psychometrically coherent core of the questionnaire in mixed youth samples,
whereas more behaviorally specific symptoms may be less frequent and, therefore, less
internally cohesive. Similar tendencies toward reduced or reorganized factor structures
have been described in adolescent samples from Mexico and Sweden, where parsimonious
or modified models performed better than the classical arrangement derived from adult
conceptualizations [11,13,39,40]. These findings underline the importance of developmental
context when interpreting ChEDE-() data and suggest that direct transfer of adult structural
assumptions to child and adolescent populations may not always be appropriate.

The measurement invariance analyses add value to the study, but they also require a
balanced interpretation. Although changes in fit indices across models suggested practical
suppaort for metric invariance and partial scalar invariance, the relatively weak fit of the
configural model limits the strength of the conclusions that can be drawn. In other words,
sex comparisons may be provisionally acceptable, especially at the level of the global
score, but the baseline structural unx:erl:ainty means that invariance ﬁm:lings should not
be overinterpreted. This cautious position is consistent with previous work indicating
that some EDE-Q structures may be invariant across sex only partially or under selected
model specifications [13,41]. The same caution applies to the observed associations between
ChEDE-Q) scores and BMI-related indices. The positive associalion between the global score
and both BMI and BMI z-score is theoretically plausible and provides preliminary support
for BMI-related convergent validity. However, this effect should not be overstated. In the
adjusted maodel, a substantial portion of explained variance likely reflected age, sex, and
sample composition rather than the independent contribution of questionnaire scores alone.
Given that the present sample was recruited from mixed educational and health-related
settings, and that adolescents with elevated BMI may have been overrepresented, the
observed associations should be interpreted as expected cross-sectional covariation rather
than as evidence of predictive or diagnostic utility.

Several limitations should be acknowledged. First, the study had a pilot and cross-
sectional design, which limits generalizability and precludes conclusions regarding tempo-
ral stability or the direction of observed associations. Second, the sample was regional and
not population-representative, and the recruitment strategy may have increased the propor-
tion of adolescents with elevated BMI. Third, the anthropometric data were self-reported.
Previous work has shown that self-reported height and weight in children and adolescents
can correlate strongly with measured values, but may still result in underestimation of
weight and BMI and reduced accuracy at the extremes of the distribution [39]. Fourth, al-
though the factor-analytic stralegy was ambitious, the CFA results were clearly suboptimal,
which reinforces the need for replication in larger and more heterogeneous samples, ideally
with explicit use of estimators tailored to ordinal data. Finally, the present study did not
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include test-retest reliability, criterion validity against interview-based diagnosis, or the
development of clinical cut-off values, all of which are essential for full validation and for
stronger clinical interpretation.

Despi te these imitations, the slul:ly makes a meaningful contribution b}r prn\'iding
a first multidimensional psychometric evaluation of the Polish ChEDE-Q) in a develop-
mental sample. The findings support the use of the global score as the most stable and
defensible index at the current stage of validation, while indicating that the subscales
require more cautious interpretation. From a practical perspective, the Polish ChEDE-Q
may be considered a promising screening-oriented instrument for research and for early
risk identification, particularly in groups with elevated BMI, but the present data do not
vet justify strong diagnostic conclusions or independent clinical decision-making based
solely on questionnaire scores. Future studies should include broader and more-diverse
samples, direct anthropometric measurements, formal analyses of temporal stability and
criterion validity, and further testing of whether the Polish version is best conceptualized
as a predominantly unidimensional measure or as a reduced multidimensional structure
more appropriate for children and adolescents [11,13,33-35,37-42].

The descriptive and behavioral findings complement the psychometric results by
indicating that body image-related concerns may represent the most salient compaonent of
eating disorder psychopathology captured by the Polish ChEDE-Q) in this mixed develop-
mental sample. In contrast, some beha\'inrally speciﬁc ikems appeared less homogenenus,
which is consistent with the more cautious interpretation of subscale scores. Taken together,
these findings further support the use of the global score as the most robust summary index
at the current stage of validation.

5. Conclusions

The Polish version of the ChEDE-Q showed promising psychometric properties in this
pilot regional sample. The findings support the global score as the most robust indicator
of eating disorder-related psychopathology for screening-oriented research in children
and adolescents.

At the same time, the factorial and invariance analyses indicate that the questionnaire
structure should be inlerpreted with caution, parti.cularl}' at the subscale level. Accmtlingl}r,
subscale scores should currently be treated as supplementary rather than primary indicators.

Owverall, the Polish ChEDE-(} appears to be a promising instrument for early identifica-
tion of eating disorder-related symptoms, but further validation in larger and more diverse
samples is needed before stronger clinical or interpretative conclusions can be drawn.
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Nomenclature

'l Have vou tried to eat less in order to change vour body shape or weight?

r2 When going to bed, did you refrain from getting up at night and eating anything for 8 h?

3 Have you tried not to eat foods you like in order to change your body shape or weight?

- Have vou tried to follow dietary rules to change vour weight or body shape, for example
amount, calories, what and when you eat?

5 Have you wanted your stomach to be completely empty?

P& Difficulty concentrating because of thoughts abowut food?

r7 Fear that you might lose control over your eating behaviors?

] Overeating, how often did you eat too much?

ra Have you eaten in secret?

P10 Have you wanted your stomach to be completely flat?

P11 How often have you thought about not gaining weight?

P12 How often have you felt heavy?

P13 How often have you thought about losing weight?

P14  How often have you felt guilty after eating?

During overeating, did you feel a lack of control over what and how much you ate, no or yes

P15 plus frequency.

Pla  Have you had moments when you felt you could not stop eating, no or yes plus frequency.

P17 Have you exercised a lot in order not fo gain weight, no or ves plus frequency.

P18 Does your weight influence the way you think about yourself?

P19 Does the shape of your body influence the way you think about yourself?

P20 Would weighing vourself once a week for the next month be a problem for you?

P21 Have you been dissatisfied with vour weight?

P22 Have vou been dissatisfied with vour body shape?

P23 Have you worried that others would see you eating?

Have you felt uncomfortable or shy when seeing your own body, for example, in a mirror or

while bathing?

Have you felt uncomfortable or shy when others could see your body, for example, in

24

25

changing rooms or while swimming?
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8. Streszczenie w jezyku polskim:

Niniejsza rozprawa doktorska zostata przygotowana w oparciu o cykl czterech
powiazanych tematycznie publikacji petlnotekstowych (1 praca przegladowa, 3 prace
oryginalne), dotyczacych analizy mechanizméw motywacyjnych oraz uwarunkowan
psychospotecznych, srodowiskowych i behawioralnych zwigzanych z nadwagg 1 otyloscig
wsrdod dzieci 1 mtodziezy.

Przeglad literatury obejmowatl badania dotyczace skuteczno$ci interwencji
ukierunkowanych na zmian¢ zachowan zdrowotnych w tej grupie wiekowej, ze szczegdlnym
uwzglednieniem wykorzystania technologii cyfrowych, takich jak aplikacje mobilne,
platformy eHealth oraz urzadzenia monitorujace aktywno$¢ fizyczng. W pracy zebrano dane
dotyczace wptywu tych narzedzi na redukcje masy ciata, poziom aktywnos$ci fizycznej,
nawyki zywieniowe oraz funkcjonowanie psychospoteczne dzieci i miodziezy. Analiza
uwzgledniala rdwniez znaczenie personalizacji interwencji oraz zaangazowania $rodowiska
rodzinnego. Wyniki wskazuja, ze technologie cyfrowe moga stanowi¢ skuteczne wsparcie
w procesie zmiany stylu Zycia, jednak ich efektywnos¢ zalezy od dlugoterminowego
zaangazowania uzytkownikow oraz integracji z klasycznymi formami wsparcia.

Badania wlasne wykazaly, ze nadwaga 1 otylo§¢ u dzieci i mtodziezy sg istotnie
zwigzane z pogorszeniem funkcjonowania psychospolecznego, w tym z obnizong samooceng
oraz negatywnym obrazem wlasnego ciala. Zaobserwowano, ze znaczna czg¢$S¢ badanych
odczuwa niezadowolenie ze swojego wygladu, a masa ciala ma istotny wptyw na sposob
postrzegania siebie. Wykazano réwniez obecno$¢ nieprawidtowych zachowan zywieniowych
oraz niski poziom aktywnosci fizyczne] w badanej populacji, co wskazuje na konieczno$¢
podejmowania kompleksowych dziatan profilaktycznych i edukacyjnych.

Kolejne badanie skoncentrowato si¢ na analizie trwato$ci podejmowanych prob
zmiany nawykow zdrowotnych. Wyniki wskazuja, ze mimo podejmowania dziatan
ukierunkowanych na redukcje masy ciata, wickszo$¢ z nich ma charakter krotkotrwaty.
Zidentyfikowano istotng role czynnikow emocjonalnych, takich jak lek, wstyd czy poczucie
winy, ktore towarzyszg procesowi zmiany stylu zycia i moga ogranicza¢ jego skutecznos$¢.
Wykazano takze znaczenie wsparcia rodzinnego jako czynnika sprzyjajacego utrzymaniu

motywacji 1 trwato$ci zmian zachowan zdrowotnych.
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W ramach badan dokonano réwniez oceny zaleznosci pomie¢dzy zaburzeniami
zachowan zywieniowych a masg ciata, wykorzystujac kwestionariusz ChEDE-Q. Uzyskane
wyniki potwierdzily jego przydatnos¢ w identyfikacji nieprawidlowych wzorcow odzywiania
oraz wykazaly istotny zwigzek pomiedzy nasileniem objawdéw zaburzen odzywiania
a wskaznikiem BMI. Wskazuje to na konieczno$¢ wczesnej diagnostyki oraz monitorowania
problemoéw zwigzanych z odzywianiem w tej grupie.

Podsumowujac, uzyskane wyniki wskazuja, ze nadwaga i1 otylo$¢ wsrdd dzieci
1 mtodziezy majg charakter wieloczynnikowy i wymagaja podejs$cia interdyscyplinarnego.
Wykazano, ze kluczowe znaczenie ma nie tylko modyfikacja diety i zwigkszenie aktywnosci
fizycznej, ale réwniez uwzglednienie czynnikow psychospotecznych, w tym motywacji,
samooceny oraz wsparcia srodowiska rodzinnego. Wyniki podkreslaja potrzebg opracowania
kompleksowych i spersonalizowanych strategii interwencyjnych, a takze dalszych badan nad

skutecznos$cig dlugoterminowych dziatan profilaktycznych i terapeutycznych w tej populacji.
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9. Streszczenie w jezyku angielskim:

This doctoral dissertation was prepared based on a series of four thematically related
full-text publications (1 review paper and 3 original research articles) focusing on the analysis
of motivational mechanisms as well as psychosocial, environmental, and behavioral
determinants associated with overweight and obesity among children and adolescents.

The literature review covered studies on the effectiveness of interventions aimed
at changing health behaviors in this age group, with particular emphasis on the use of digital
technologies such as mobile applications, eHealth platforms, and physical activity monitoring
devices. The study compiled data on the impact of these tools on weight reduction, physical
activity levels, dietary habits, and psychosocial functioning of children and adolescents.
The analysis also considered the importance of intervention personalization and family
involvement. The findings indicate that digital technologies can serve as effective support
tools in the process of lifestyle change; however, their effectiveness depends on long-term
user engagement and integration with traditional forms of support.

The authors’ own research demonstrated that overweight and obesity in children and
adolescents are significantly associated with impaired psychosocial functioning, including
lower self-esteem and a negative body image. It was observed that a substantial proportion
of respondents were dissatisfied with their appearance, and body weight had a significant
impact on self-perception. The presence of unhealthy eating behaviors and low levels
of physical activity in the studied population were also identified, indicating the need for
comprehensive preventive and educational interventions.

Another study focused on the sustainability of attempts to change health behaviors.
The results show that although efforts to reduce body weight are undertaken, most of them are
short-term. The significant role of emotional factors, such as anxiety, shame, and guilt, which
accompany lifestyle changes and may limit their effectiveness, was identified. The importance
of family support as a factor promoting motivation and long-term maintenance of healthy
behaviors was also demonstrated.

The research also included an assessment of the relationship between disordered eating
behaviors and body weight using the ChEDE-Q questionnaire. The obtained results confirmed
its usefulness in identifying abnormal eating patterns and revealed a significant association
between the severity of eating disorder symptoms and BMI. This highlights the need for early

diagnosis and monitoring of eating-related problems in this group.
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In conclusion, the obtained results indicate that overweight and obesity among
children and adolescents are multifactorial in nature and require an interdisciplinary approach.
It was demonstrated that not only dietary modification and increased physical activity are
important, but also psychosocial factors, including motivation, self-esteem, and family
support. The findings emphasize the need to develop comprehensive and personalized
intervention strategies, as well as further research on the effectiveness of long-term preventive

and therapeutic actions in this population.
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