
FACULTAT DE PSICOLOGIA I LOGOPÈDIA 

Programa de Doctorat: Investigació en Psicologia 3133 RD 99/2011 

RELATIONSHIP BETWEEN DYSFUNCTIONAL EATING 
PATTERNS AND BINGE DRINKING IN YOUNG PEOPLE 

AND ASSOCIATED RISK FACTORS 

TESIS DOCTORAL

Presentada per: 

TAMARA ESCRIVÁ MARTÍNEZ 

Dirigida per:

Dra. ROSA MARÍA BAÑOS RIVERA

Dra. MARTA RODRÍGUEZ ARIAS

Març, 2022





 

 

La Dra. Rosa María Baños Rivera, Catedràtica de Psicopatologia del 

Departament de Personalitat, Avaluació i Tractaments Psicològics de la Universitat de 

València, i la Dra. Marta Rodríguez Arias, Catedràtica de Psicobiologia del 

Departament de Psicobiologia de la Universitat de València: 

 

CERTIFIQUEN 

 

Que la Tesi Doctoral presentada per la senyora Tamara Escrivá Martínez, amb 

el títol “Relationship between dysfunctional eating patterns and binge drinking in young 

people and associated risk factors” ha estat realitzada sota la seua direcció. Després 

d'haver-la examinat fan constar la seua autorització perquè es facen els tràmits 

conduents a la defensa. 

I perquè conste als efectes oportuns, signen aquest certificat a València a 20 de 

desembre de 2021. 

 

 

 

Signat.: Rosa María Baños Rivera      Signat.: Dra. Marta Rodríguez Arias 

 

 

 



 

 

 

 

  



 

 

 

Als meus pares i iaios, gràcies per tant 



 



 
7 

AGRADECIMIENTOS 

En estas líneas, me gustaría agradecer a todas las personas que de alguna 

manera han contribuido a la realización de esta Tesis Doctoral.  

Quiero hacer un especial agradecimiento a mis directoras de Tesis, la Dra. Rosa 

Baños y la Dra. Marta Rodríguez, por darme la oportunidad de cumplir mi sueño. Sois 

dos referentes para mí a nivel profesional y personal, y cada día doy gracias por 

haberme cruzado en vuestro camino.  

Gracias Rosa, no podría haber tenido mejor tutora de tesis. Gracias por tu cariño, 

tu carisma, tu bondad y empatía, por tu sabiduría tan extraordinaria y por hacer que 

todos los que estamos a tu alrededor estemos tan bien y a la vez crezcamos personal 

y profesionalmente. Tener una LÍDER como tú en su equipo hace que el trabajo no 

sea un trabajo. No tengo palabras. GRACIAS.  

Gracias Marta. Tú fuiste la que al darme clase en la Universitat incitó mi pasión 

por ser profesora de Psicología. Gracias por tu bondad, tus consejos y reflexiones, por 

ayudarme a crecer y por transmitirme tu pasión y sabiduría por la enseñanza e 

investigación. Te estaré siempre agradecida.  

Sin duda, si he visto más lejos es porque me he puesto sobre los hombros de 

dos Gigantas. No sabéis cuánto os quiero, respeto y admiro. 

También me gustaría hacer una mención muy especial a Ro. Gracias por 

ayudarme incondicionalmente desde el principio con mi tesis y por ayudarme a crecer 

profesional y personalmente. Te daría las gracias por infinitas cosas, pero ocuparía 

demasiadas páginas. Espero que la vida me permita seguir dándotelas y poder 

disfrutar de tu sabiduría, cariño y compañía toda la vida. 

Gracias al Dr. Antonio Verdejo por darme la oportunidad de realizar la estancia 

en su laboratorio de Australia y a su equipo por acogerme tan bien. Ha sido una 

experiencia muy enriquecedora de la cual me llevo aprendizajes, recuerdos y 

amistades para toda una vida.  

Gracias a tod@s mis compañer@s de Labsitec por ser tan maravillosos. Ojalá 

seguir compartiendo con vosotr@s muchas risas, proyectos e ilusiones. Para estar 



 
8 

bien en el trabajo es muy importante rodearte en tu día a día de gente buena, 

trabajadora y no competitiva… y yo tengo la inmensa suerte de rodearme de gente 

así.  

En esta Tesis quiero agradecer especialmente a cuatro personas que han sido 

LUZ para mí en estos años. Ellas son Lola, Lore, Marta y Ro. Gracias por ayudarme 

siempre a crecer, por apoyarme y por estar siempre a mi lado. Con vosotras al fin del 

mundo. 

A todos los docentes que han pasado por mi vida, les debo mis conocimientos y 

mi pasión por la enseñanza. Gracias.  

Als meus alumnes i pacients, vosaltres li doneu sentit a la meua vida. Gràcies.  

A los participantes de los estudios de esta Tesis. Gracias de corazón.   

Als meus amics. Tinc la immensa sort de tindre molts amics i molt bons, i done 

gràcies cada dia d'haver sigut tan afortunada. Molt especialment, m'agradaria donar 

les gràcies a les meues amigues de la carrera. Amb vosaltres va començar la meua 

passió per la Psicologia. Gràcies per confiar sempre en mi, per ajudar-me a aconseguir 

el meu somni i per ser tan bones amigues. 

Als meus pares, el motor que sempre ha impulsat els meus somnis i esperances. 

Els que m'han donat la vida i la llibertat de fer amb ella allò que vulga. Els qui m'han 

donat tant d'amor, tants moments viscuts i tants ànims per aconseguir tot el que em 

propose. Amor, respecte, confiança i llibertat, els valors que m'heu inculcat i que tinc 

clar que han sigut els que han fet que jo puga arribar ací. GRÀCIES. VOS ESTIME. 

Als meus quatre iaios... Gràcies per tant d’’amor i tanta confiança dipositada en 

mi. Vos estime INFINIT. Tres de vosaltres em deixàreu massa prompte... No vos 

imagineu el dolor que sent cada dia de no poder abraçar-vos. El vostre amor i els 

vostres valors perduraran en mi per sempre. Eternament agraïda, iaios. 

Por último, me gustaría agradecer a mi gran amor. Gracias por el amor, la 

confianza, la ternura, la comprensión y la tranquilidad, que han hecho de estos 4 años 

un camino de rosas. La realidad supera cualquiera de los sueños que en su día pude 

tener. Espero que este sea el primer sueño que conseguimos juntos. Te amo Salva.  



 
9 

La realització d'aquesta Tesi Doctoral ha estat possible gràcies a les següents 

beques: 

• FPU16/01875, finançat pel Ministeri de Ciència i Innovació/Agència Estatal 

d’Investigació/10.13039/501100011033 i per “Fons Social Europeu - Invertint en 

el teu futur”. 

• Ministeri de Sanitat, Afers Socials i Igualtat, Delegació del Govern pel Pla 

Nacional de Drogues (PNSD 2018I013). 

• PID-2020-112672RB-100 de MCIN/AEI/ 10.13039/501100011033 i FEDER Una 

manera de fer Europa. 

  



 
10 

  



 
11 

RESUM 

La joventut es considera un període d'especial vulnerabilitat en el qual 

s'observen dos grans problemes: problemes alimentaris i problemes de consum 

d'alcohol i drogues (Bava i Tapert, 2010). En particular, s'observa amb freqüència un 

elevat consum d'alcohol i aliments rics en greixos no saludables (greixos trans i 

saturats) i sucres (Delegació del Govern per al Pla Nacional sobre Drogues, 2018; 

Fleming-Milici i Harris, 2020; Inchley i cols., 2018; Navarro-Cruz i cols., 2017). 

Sovint el problema no radica només en el tipus de consum, sinó també en 

com es consumeix. L'afartament és una de les maneres més habituals en què els 

joves poden consumir aliments o alcohol. Es caracteritza per la ingestió de grans 

quantitats d'aliment (afartament de menjar- A) o alcohol (afartament d'alcohol - 

AA) de manera incontrolada i en un període de temps curt (Associació Americana 

de Psiquiatria, 2013; Paul i cols., 2011). Ambdós problemes solen ser altament 

comòrbids i estar associats a conseqüències molt greus per a la salut, com ara 

trastorns posteriors de l'alimentació i consum d'alcohol, conductes de risc, 

agressió, diabetis, sobrepès i obesitat, baix rendiment acadèmic, trastorns 

psicològics i altes taxes de mortalitat (Fazzino i cols., 2017; Ferriter i Ray, 2011; 

Galicia-Paredes i cols., 2017; Guitart i cols., 2011; Hudson i cols., 2007; Isorna i 

cols., 2015; Keski-Rahkonen i Mustelin, 2016; Kessler i cols., 2013; Kuntsche i 

cols., 2017; Moral i Ovejero, 2011; Raevuori i cols., 2015; Striegel-Moore i Franko, 

2008). 

A més d’aquestes complicacions, hi ha un concepte estretament relacionat amb 

l'A que ha guanyat protagonisme en la recerca en els darrers anys per la seua elevada 

prevalença en els joves: l'addicció al menjar (AM). L’AM es refereix a la ingesta 

excessiva i desregulada d'aliments rics en greixos i/o sucre, i els símptomes dels quals 

s'assemblen als problemes d'abús de substàncies, encara que en aquest cas en 

relació als aliments (Schulte i cols., 2015). Per exemple, hi ha un desig intens de 

menjar aquests aliments, intents infructuosos de reduir el consum d'aquests aliments, 

ús continuat malgrat les conseqüències, etc. Aquest problema és molt freqüent en els 

joves i també té un impacte molt negatiu en la seua salut i benestar (Rostanzo i Aloisi, 

2021; Steele i cols., 2016).  
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Atesa l'elevada prevalença d'aquestes conductes en els joves i les 

conseqüències per a la salut observades, així com la seua elevada comorbiditat 

reportada, calen estudis que analitzen la relació entre aquestes conductes i els factors 

de risc que hi poden estar associats, per tal de dissenyar programes de prevenció i 

tractament adequats. Per tant, l'objectiu principal d'aquesta Tesi Doctoral és estudiar 

la relació entre aquests patrons alimentaris disfuncionals i el consum excessiu 

d'alcohol en els joves, i examinar els factors de risc associats a aquestes conductes. 

Diversos estudis han intentat investigar la comorbiditat entre l’A i l’AA, les 

característiques compartides i les conseqüències comunes (Bahji i cols., 2019; Davis  

i cols., 2017; Ferriter i Ray, 2011). Algunes teories apunten a causes i factors de risc 

similars en ambdues conductes, així com a una relació evident entre elles (Ferriter i 

Ray, 2011; Laghi i cols., 2014). Tanmateix, segons el que sabem, no hi ha estudis fins 

ara que hagen revisat els punts en comú, les diferències i les influències entre aquests 

dos problemes. Per tant, el primer objectiu d'aquesta Tesi Doctoral va ser realitzar 

una revisió narrativa per identificar els punts en comú i les diferències entre l’A i l’AA, 

i la influència que exerceix un comportament sobre l'altre i viceversa. 

Aquesta revisió (estudi #1) va assenyalar que l’A i l’AA comparteixen molts 

aspectes comuns (inici i naturalesa del problema, conseqüències associades, 

emocions negatives associades i factors de personalitat i socioculturals). A més, s'ha 

demostrat la direccionalitat entre l’A i l’AA. En particular, s'ha demostrat que l’AA pot 

estimular la ingesta d'aliments (Caton i cols., 2004, 2005, 2007; De Castro i Orozco, 

1990; Westerterp-Plantenga i Verwegen, 1999; Yeomans, 2010). Tanmateix, encara 

no hi ha molts estudis a la literatura que hagen examinat si aquesta relació també es 

produeix a la inversa, és a dir, si els patrons alimentaris disfuncionals poden influir en 

el consum d'alcohol. Alguns estudis han indicat que l’A pot predir el consum futur de 

drogues (Sonneville i cols., 2013), encara que la influència de l’A sobre l’AA és menys 

clara. Només hem trobat un estudi que apunta a una clara influència de l’A i la ingesta 

de greixos en l’AA (Blanco-Gandía, Ledesma, i cols., 2017), però es va realitzar en 

models animals i els resultats no es poden generalitzar als humans. Per tant, aquesta 

revisió apunta a la necessitat d'estudis translacionals que analitzen la influència dels 

patrons alimentaris disfuncionals en l’AA en humans per entendre millor l'etiologia i el 

desenvolupament de l’AA en els joves. 
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Per investigar la interacció entre aquests dos comportaments, calen mesures 

que avaluen de manera fiable i vàlida els constructes. En el cas dels patrons 

alimentaris disfuncionals, els investigadors han desenvolupat alguns instruments per 

operar i avaluar l’A i l’AM. La Binge Eating Scale (BES) és l'escala més utilitzada a tot 

el món per identificar els A, amb bones propietats psicomètriques (Gormally i cols., 

1982). La modified Yale Food Addiction Scale 2.0 (mYFAS 2.0) també és coneguda a 

tot el món per avaluar AM segons els criteris DSM-5 i ha obtingut excel·lents propietats 

psicomètriques (Schulte i Gearhardt, 2017). Tanmateix, fins ara no hi ha estudis que 

n'hagen analitzat les propietats psicomètriques en població jove espanyola. Per tant, 

el nostre següent objectiu va ser validar la BES per mesurar A (estudi #2) i la mYFAS 

2.0 (estudi #4) per mesurar AM, en població jove espanyola. Es van realitzar dos 

estudis empírics, i a partir de les troballes, es va concloure que tant la BES com la 

mYFAS 2.0 tenen bones propietats psicomètriques i són mesures d'autoinforme 

fiables i vàlides per avaluar A i AM respectivament en la població juvenil espanyola. 

Com s'ha esmentat anteriorment, la nostra revisió va assenyalar la necessitat de 

més investigacions sobre la influència entre l’A i l’AA, per tal d'entendre més clarament 

la seua etiologia i desenvolupament. Com s'ha comentat, la influència de l’AA en la 

ingesta d'aliments és ben coneguda, però encara no hi ha molts estudis que examinen 

si aquesta relació també es produeix a la inversa, és a dir, si la ingesta d'aliments 

influeix en el consum d'alcohol. Alguns estudis assenyalen una relació entre el 

consum de sucre i el consum d'alcohol (Bouhlal i cols., 2018; Kampov-Polevoy i cols., 

2014). Un estudi amb models animals ha assenyalat el paper predictiu de la ingesta 

de greixos i l’A en el consum excessiu d'alcohol (Blanco-Gandía, Ledesma, i cols., 

2017). Tanmateix, es desconeix la relació entre la ingesta de greixos/sucre i el consum 

d'alcohol en els joves. Calen estudis translacionals que avaluen l'impacte d'aquests 

hàbits dietètics en la vulnerabilitat al consum d'alcohol dels joves. Per tant, el nostre 

següent objectiu va ser analitzar el paper predictiu dels patrons alimentaris 

disfuncionals (A i ingesta de greixos) en l’AA en joves (Estudi #3). A més, la literatura 

ha assenyalat alguns factors que poden estar associats amb la ingesta de greixos i 

l’A (per exemple, gènere, edat, Índex de Massa Corporal (IMC), estils alimentaris, etc.) 

(Camilleri i cols., 2014; Kakoschke i cols., 2015; Linardon i Messer, 2019; Mason i 

Lewis, 2014; Sultson i cols., 2017), i per tant pot estar relacionat indirectament amb 

l’AA. Per tant, també es va examinar si aquests factors individuals (gènere, IMC, 
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impuls per la primesa, insatisfacció corporal, estils d'alimentació, impulsivitat i AM) 

podien predir l’AA a través de la seua relació amb la ingesta de greixos i l’A. 

Aquest estudi va mostrar per primera vegada evidències de la influència de l'A i 

la ingesta de greixos en l’AA en joves. També és la primera vegada que es 

proporciona evidència de la relació indirecta dels estils d'alimentació (alimentació 

emocional, externa i restrictiva) i l'AM amb l’AA, mediada per l'A i la ingesta de greixos. 

Aquests resultats ens poden ajudar a prevenir l’AA en joves mitjançant intervencions 

dirigides a joves amb patrons alimentaris disfuncionals. 

Com s'ha comentat anteriorment, l’AM ha esdevingut molt rellevant en els 

darrers anys. L’A comparteix molta variància amb l’AM (Gearhardt, White, i cols., 

2011), i com que és un constructe tan prevalent i nociu en els joves, cal conèixer-ne 

els factors de risc per tal de dissenyar les campanyes de prevenció i intervenció més 

adequades possibles. 

S'ha trobat que molts factors estan fortament associats amb l'AM i, per tant, 

poden ser factors de risc per a aquest problema alimentari. Aquests inclouen l'edat, 

sent les persones més joves les que tenen més probabilitats de ser addictes als 

aliments (Schiestl i Gearhardt, 2018; Wiss i Brewerton, 2020). Un altre factor és el 

gènere. Les dones tenen més probabilitats que els homes de tenir aquest problema 

(Gearhardt i cols., 2016; Pursey i cols., 2014). A més a més, també s'ha observat una 

associació positiva entre els estils d'alimentació (alimentació emocional, externa i 

restrictiva) i l'AM (Pepino i cols., 2014; Schiestl i Gearhardt, 2018; Schulte i Gearhardt, 

2017; Wardle i cols., 1992; Wiss i Brewerton, 2020). Finalment, però no menys 

important, s'ha observat una relació molt forta entre l’A i l’AM (Escrivá-Martínez i cols., 

2019; Gearhardt i cols., 2016; Gearhardt i cols., 2012), i entre la bulímia i l’AM (Meule 

i cols., 2014). Fins ara, s'ha demostrat que totes aquestes variables estan associades 

a l'AM, però es desconeix si poden actuar com a factors de risc d'aquesta. Es 

necessita més literatura per indicar si aquests factors poden ser factors de risc per a 

l’AM i veure fins a quin punt tots poden explicar aquest problema. Per tant, un altre 

dels nostres objectius també era analitzar el poder predictiu del gènere, l'edat, l'IMC, 

els estils alimentaris, l'A i la bulímia sobre l'AM. 

Aquest estudi va demostrar per primera vegada la predicció de l'IMC, estils 
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alimentaris, A i bulímia sobre l’AM en joves, amb totes les variables que expliquen 

més de la meitat de la variància en AM. Aquests resultats assenyalen la importància 

de considerar totes aquestes variables en la prevenció de l'AM en els joves. 

Finalment, i tenint en compte el moment especial en què es va desenvolupar 

aquesta tesi, no podem obviar una situació que podria haver tingut un gran impacte 

en la conducta alimentaria: el confinament per la COVID-19. L'aparició de la COVID-

19 amb les seues mesures per frenar el contagi podria haver afectat especialment els 

estils de vida de les persones i, concretament, el comportament alimentari de la 

població jove. Diversos estudis han mostrat troballes molt variades. Mentre que 

alguns estudis han reportat un augment en el consum d'aliments no saludables, així 

com un IMC més elevat (Ammar i cols., 2021; Pellegrini i cols., 2020; Phillipou i cols., 

2020; Sidor i Rzymski, 2020), altres estudis reportats han trobat una millora en els 

hàbits alimentaris i cap canvi en l'IMC (Di Renzo i cols., 2020; Haddad i cols., 2021; 

Rodríguez-Pérez i cols., 2020). Aquests estudis s'han limitat a preguntar sobre hàbits 

dietètics anteriors de manera retrospectiva, cosa que podria donar lloc a un biaix 

d'informació. Fins ara, no hi ha treballs que avaluen les conductes alimentaries abans 

i durant el confinament, és a dir, amb dades reals tant abans com durant el període 

de confinament domiciliari. Així, el següent objectiu d'aquesta Tesi Doctoral era 

avaluar les diferències en els estils d'alimentació (alimentació emocional, externa i 

restrictiva), A, ingesta de greixos i IMC abans del confinament per COVID-19 

(novembre de 2019) i durant el confinament per COVID-19 (abril de 2020) (Estudi #5). 

A més a més, conèixer els factors de risc d'aquests patrons alimentaris en moments 

d'estrès elevat ens pot ajudar a prevenir-los en moments futurs. Per tant, també ens 

vam proposar analitzar el paper predictiu dels estils d'alimentació (alimentació 

emocional, externa i restrictiva) sobre l'IMC, la ingesta de greixos i l'A durant el període 

de confinament estricte de la COVID-19. 

Els resultats del nostre estudi van indicar que el confinament per COVID-19 va 

tenir un impacte positiu en els comportaments alimentaris, millorant l’A i la ingesta de 

greixos dels joves. Els estils de menjar es van mantenir estables, com era d'esperar 

(Meiselman i cols., 1998), i també es va demostrar l'estabilitat de l'IMC. Això pot ser 

perquè els joves es van adherir més als patrons d'alimentació saludable durant el 

confinament (Di Renzo i cols., 2020). També s'ha observat que només els individus 
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que tenien problemes de pes anteriors van augmentar de pes durant el confinament 

(Di Renzo i cols., 2020), i la nostra mostra tenia un IMC normal abans del confinament. 

Pel que fa al poder predictiu dels estils alimentaris sobre aquests comportaments, es 

va demostrar que l'alimentació emocional va predir l'IMC i l'A durant el confinament. 

L'alimentació externa va predir la ingesta de greixos durant el confinament, i 

l'alimentació restrictiva va predir l’A, i va predir negativament l'IMC i la ingesta de 

greixos durant el confinament. Aquest estudi va ser el primer a comparar els 

comportaments alimentaris abans i durant el confinament per COVID-19, sense 

incloure dades retrospectives. També va ser el primer a analitzar el paper predictiu 

dels estils alimentaris sobre aquestes conductes. Aquests resultats poden ajudar les 

futures polítiques de salut a centrar la prevenció en la millora dels estils alimentaris 

per frenar els comportaments alimentaris disfuncionals i l'IMC en moments d'estrès 

elevat. 

Finalment, el nostre últim objectiu va ser avaluar si els estils alimentaris 

moderaven la relació entre l'estrès percebut i l'A durant el confinament per COVID-19 

(Estudi #6). Hem dissenyat una aplicació mòbil per avaluar els comportaments 

alimentaris durant el confinament en temps real, evitant el biaix de record i millorant 

la validesa ecològica. Els nostres resultats van mostrar que els tres estils d'alimentació 

van moderar la relació entre l'estrès percebut i l'A durant el confinament per COVID-

19. Es demostra per primera vegada la influència dels estils alimentaris en la relació 

entre l'estrès percebut i l'A, amb la força d'haver-se realitzat en el context d'una 

pandèmia i utilitzant una avaluació ecològica momentània. És important saber quines 

persones tenen més risc d'A en situacions d'estrès, de manera que es beneficiaran 

més de les intervencions destinades a reduir l'A en moments d'estrès. 

En conclusió, aquesta Tesi Doctoral presenta 6 estudis, amb l'objectiu 

d'augmentar el coneixement sobre la relació entre els patrons alimentaris 

disfuncionals i l’AA en els joves. A més a més, s'han proposat diferents factors de risc 

que poden influir en aquests patrons alimentaris disfuncionals i en l’AA en els joves. 

Esperem que aquesta investigació ajude a dissenyar la prevenció, la intervenció i el 

tractament de tots aquests comportaments tan perjudicials per als joves de hui.
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ABSTRACT 

Youth is considered a period of special vulnerability in which two major problems 

are observed: food problems and problems with alcohol and drug use (Bava & Tapert, 

2010). In particular, high consumption of alcohol and food rich in unhealthy fats (trans 

and saturated fats) and sugars are frequently observed (Government Delegation for 

the National Plan on Drugs, 2018; Fleming-Milici & Harris, 2020; Inchley et al., 2018; 

Navarro-Cruz et al., 2017). 

Often the problem lies not only in the type of consumption, but also in how it 

is consumed. Binge is one of the most common ways in which young people can 

consume food or alcohol. It is characterized by the ingestion of large amounts of 

food (binge eating - BE) or alcohol (binge drinking - BD) in an uncontrolled manner 

and in a short period of time (American Psychiatric Association, 2013; Paul et al., 

2011). Both problems are often highly comorbid and associated with very serious 

health consequences, such as subsequent eating and alcohol use disorders, risk 

behaviors, aggression, diabetes, overweight and obesity, poor academic 

performance, psychological disorders and high mortality rates (Fazzino et al., 

2017; Ferriter & Ray, 2011; Galicia-Paredes et al., 2017; Guitart et al., 2011; 

Hudson et al., 2007; Isorna et al., 2015; Keski-Rahkonen & Mustelin, 2016; Kessler 

et al., 2013; Kuntsche et al., 2017; Moral & Ovejero, 2011; Raevuori et al., 2015; 

Striegel-Moore & Franko, 2008). 

In addition to these complications, there is a concept closely related to BE that 

has gained prominence in research in recent years due to its high prevalence in young 

people: the food addiction (FA). FA refers to the excessive and dysregulated intake of 

foods high in fat and/or sugar, and whose symptoms resemble those of substance 

abuse problems, albeit in this case in relation to food (Schulte et al., 2015). For 

instance, there is an intense desire to eat these foods, unsuccessful attempts to reduce 

the consumption of these foods, continued use despite the consequences, etc. This 

problem is very prevalent in young people and also has a very negative impact on their 

health and well-being (Rostanzo & Aloisi, 2021; Steele et al., 2016).  

Since the high prevalence of these behaviors in young people and the health 

consequences observed, as well as their high reported comorbidity, studies are 
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needed to analyze the relationship between these behaviors and the risk factors that 

may be associated with them, in order to design appropriate prevention and treatment 

programs. Therefore, the main objective of this Doctoral Thesis is to study the 

relationship between these dysfunctional eating patterns and excessive alcohol 

consumption in young people, and to examine the risk factors associated with these 

behaviors. 

Several studies have attempted to investigate the comorbidity between BE and 

BD, the shared characteristics and common consequences (Bahji et al., 2019; Davis 

et al., 2017; Ferriter & Ray, 2011). Some theories point to similar causes and risk 

factors in both behaviors, as well as to an evident relationship between them (Ferriter 

& Ray, 2011; Laghi et al., 2014). However, to our best knowledge, there are no studies 

to date that have reviewed the commonalities, differences, and influences between 

these two problems. Therefore, the first aim of this Doctoral Thesis was to conduct a 

narrative review to identify the commonalities and differences between BE and BD, 

and the influence exerted by one behavior on the other and vice versa.  

This review (study #1) pointed out that BE and BD share many commonalities 

(onset and nature of the problem, associated consequences, associated negative 

emotions, and personality and socio-cultural factors). In addition, evidence for 

directionality between BD and BE has been demonstrated. In particular, it has been 

shown that BD can stimulate food intake (Caton et al., 2004, 2005, 2007; De Castro & 

Orozco, 1990; Westerterp-Plantenga & Verwegen, 1999; Yeomans, 2010). However, 

there are not yet many studies in the literature that have examined whether this 

relationship also occurs in reverse, i.e., whether dysfunctional eating patterns may 

influence alcohol consumption. Some studies have indicated that BE may predict 

future drug use (Sonneville et al., 2013), although the influence of BE on BD is less 

clear. We found only one study that points to a clear influence of BE and fat intake on 

BD (Blanco-Gandía, Ledesma, et al., 2017), but it was conducted in animal models 

and the results cannot be generalized to humans. Hence, this review points to the need 

for translational studies analyzing the influence of dysfunctional eating patterns on BD 

in humans to better understand the etiology and development of BD in young people. 

To investigate the interaction between these two behaviors, measures that 

reliably and validly assess the constructs are needed. In the case of dysfunctional 
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eating patterns, researchers have developed some instruments to operationalize and 

assess BE and FA. The Binge Eating Scale (BES) is the most widely used scale 

worldwide to identify binge eaters, with good psychometric properties (Gormally et al., 

1982). The modified Yale Food Addiction Scale 2.0 (mYFAS 2.0) is also well known 

worldwide for assessing FA according to DSM-5 criteria, and has obtained excellent 

psychometric properties (Schulte & Gearhardt, 2017). However, so far there are no 

studies that have analyzed its psychometric properties in young Spanish population. 

Therefore, our next objective was to validate the BES to measure BE (study #2) and 

the mYFAS 2.0 (study #4) to measure FA, in young Spanish population. Two empirical 

studies were carried out, ant based on the findings, it was concluded that both the BES 

and the mYFAS 2.0 have good psychometric properties and are reliable and valid self-

report measures for assessing BE and FA respectively in the Spanish youth population. 

As previously mentioned, our review pointed out a need for further research on 

the influence between BE and BD, in order to understand more clearly their etiology 

and development. As commented, the influence of BD on food intake is well known, 

but there are not yet many studies that examine whether this relationship also occurs 

in reverse, i.e., whether food intake influences alcohol consumption. Some studies 

point to a relationship between sugar consumption and alcohol consumption (Bouhlal 

et al., 2018; Kampov-Polevoy et al., 2014). A study using animal models has pointed 

to the predictive role of fat intake and BE on excessive alcohol consumption (Blanco-

Gandía, Ledesma, et al., 2017). However, the relationship between fat/sugar intake 

and alcohol consumption in young people is unknown. Translational studies assessing 

the impact of these dietary habits on vulnerability to alcohol consumption in young 

people are needed. Therefore, our next aim was to analyze the predictive role of 

dysfunctional eating patterns (BE and fat intake) on BD in young people (Study #3). 

Furthermore, the literature has pointed to some factors that may be associated with fat 

intake and BE (e.g., gender, age, Body Mass Index (BMI), eating styles, etc.) (Camilleri 

et al., 2014; Kakoschke et al., 2015; Linardon & Messer, 2019; Mason & Lewis, 2014; 

Sultson et al., 2017), and thus may be indirectly related to BD. Therefore, it was also 

examined whether these individual factors (gender, BMI, drive for thinness, body 

dissatisfaction, eating styles, impulsivity, and FA) could predict BD through their 

relationship with fat intake and BE.  
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This study showed for the first-time evidence of the influence of BE and fat intake 

on BD in young people. It is also the first time that evidence is provided for the indirect 

relationship of eating styles (emotional, external, and restrictive eating) and FA on BD, 

mediated by BE and fat intake. These results may help us to prevent BD in young 

people through interventions targeting young people with dysfunctional eating patterns. 

As discussed above, FA has become very relevant in recent years. BE shares 

much variance with FA (Gearhardt, White, et al., 2011), and because it is such a 

prevalent and harmful construct in young people, it is necessary to know its risk factors 

in order to design the most appropriate prevention and intervention campaigns 

possible. 

Many factors have been found to be strongly associated with FA, and therefore 

may be risk factors for this eating problem. These include age, with younger people 

being more likely to be addicted to food (Schiestl & Gearhardt, 2018; Wiss & 

Brewerton, 2020). Another factor is gender. Females are more likely than males to 

have this problem (Gearhardt et al., 2016; Pursey et al., 2014). Moreover, a positive 

association between eating styles (emotional, external and restrictive eating) and FA 

has also been observed (Pepino et al., 2014; Schiestl & Gearhardt, 2018; Schulte & 

Gearhardt, 2017; Wardle et al., 1992; Wiss & Brewerton, 2020). Last but not least, a 

very strong relationship has been observed between BE and FA (Escrivá-Martínez et 

al., 2019; Gearhardt et al., 2016; Gearhardt et al., 2012), and between bulimia and FA 

(Meule et al., 2014). So far, all these variables have been shown to be associated with 

FA, however, it is unknown whether they may act as risk factors for FA. More literature 

is needed to indicate whether these factors may be risk factors for FA, and to see how 

much all of them can explain this problem. Therefore, another of our aims was also to 

analyze the predictive power of gender, age, BMI, eating styles, BE and bulimia on FA 

(Study #4). 

This study demonstrated for the first time the prediction of BMI, eating styles, BE, 

and bulimia on FA in young people, with all variables explaining more than half of the 

variance in FA. These results point to the importance of considering all these variables 

in the prevention of FA in young people. 

Finally, and considering the special time in which this thesis was developed, we 
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could not ignore one situation that could have had a major impact on eating behavior: 

the COVID-19 confinement. The appearance of COVID-19 with its measures to curb 

contagion could have particularly affected people's lifestyles and, specifically, the 

eating behavior of the young population. Several studies have shown very mixed 

findings. Whereas some studies have reported an increase in the consumption of 

unhealthy foods, as well as a higher BMI (Ammar et al., 2021; Pellegrini et al., 2020; 

Phillipou et al., 2020; Sidor & Rzymski, 2020), other studies reported have found an 

improvement in eating habits and no change in BMI (Di Renzo et al., 2020; Haddad et 

al., 2021; Rodríguez-Pérez et al., 2020). These studies have been limited to asking 

about past dietary habits retrospectively, which could result in a reporting bias. To date, 

there are no works assessing eating behaviors before and during confinement, i.e., 

with actual data both before and during the period of home confinement. Thus, the next 

aim of this Doctoral Thesis was to assess differences in eating styles (emotional, 

external, and restrictive eating), BE, fat intake and BMI before COVID-19 confinement 

(November 2019) and during COVID-19 confinement (April 2020) (Study #5). 

Furthermore, knowing the risk factors for these eating patterns at times of elevated 

stress may help us in their prevention at future moments. Therefore, we also aimed to 

analyze the predictive role of eating styles (emotional, external, and restrictive eating) 

on BMI, fat intake and BE during the period of strict COVID-19 confinement.  

The results of our study indicated that COVID-19 confinement had a positive 

impact on eating behaviors, improving BE and fat intake of the youngsters. Eating 

styles remained stable, as would be expected (Meiselman et al., 1998), and stability in 

BMI was also demonstrated. This may be because young people adhered more to 

healthy eating patterns during confinement (Di Renzo et al., 2020). It has been also 

observed that only individuals who had previous weight problems gained weight during 

confinement (Di Renzo et al., 2020), and our sample had a normal BMI before 

confinement. Regarding the predictive power of eating styles on these behaviors, 

emotional eating predicted BMI and BE during confinement. External eating predicted 

fat intake during confinement, and restrictive eating predicted BE, and negatively 

predicted BMI and fat intake during confinement. This study was the first to compare 

eating behaviors before and during COVID-19 confinement, without including 

retrospective data. It was also the first to analyze the predictive role of eating styles on 

these behaviors. These results may help future health policies to focus prevention on 
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improving eating styles to curb dysfunctional eating behaviors and BMI at times of high 

stress. 

Finally, our last aim was to assess whether eating styles moderated the 

relationship between perceived stress and BE during COVID-19 confinement (Study 

#6). We designed a mobile application to assess eating behaviors during confinement 

in real time, avoiding recall bias and improving ecological validity. Our results showed 

that the three eating styles moderated the relationship between perceived stress and 

BE during COVID-19 confinement. The influence of eating styles on the relationship 

between perceived stress and BE is demonstrated for the first time, with the strength 

of having been conducted in the context of a pandemic and using an Ecological 

Momentary Assessment (EMA). It is important to know which individuals are most at 

risk of BE in stressful situations, so that they will benefit most from interventions aimed 

at reducing BE in stressful times.  

In conclusion, this Doctoral Thesis presents 6 studies, with the aim to increase 

knowledge about the relationship between dysfunctional eating patterns and BD in 

young people. In addition, different risk factors have been proposed that may influence 

these dysfunctional eating patterns and BD in young people. We hope that this 

research will help to design prevention, intervention, and treatment for all these 

behaviors that are so harmful to young people today. 
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• Food addiction and their relationships with other eating behaviors in a college 
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• Escrivá-Martínez, T., Herrero, R., Rodríguez-Arias, M., & Baños, R. M. (2021). 

Eating behaviors, eating styles and body mass index during COVID-19 

confinement in a college sample: a predictive model. Journal of Behavioral 

Medicine. Submitted (study 5)

• Escrivá-Martínez, T., Ciudad-Fernández, V., Herrero, R., Rodríguez-Arias, M., & 

Baños, R. M. (2021). Eating styles moderate the relationship between stress and 

binge eating: A study conducted during COVID-19 lockdown. Foods. Submitted 
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Introducció general 

L'afartament de menjar (A) i l’afartament d’alcohol (AA) són problemes molt 

freqüents en els joves i s’associen amb conseqüències molt negatives (Bava i Tapert, 

2010; Ferriter i Ray, 2011; Steele i cols., 2016). Atesa l'alta prevalença i les 

conseqüències relacionades amb la salut i la qualitat de vida, hi ha hagut un creixent 

conjunt d'investigacions que s'han interessat a estudiar les característiques 

compartides i la relació entre l’A i l’AA (Bahji i cols., 2019; Ferriter i Ray, 2011). 

Tanmateix, segons el nostre millor coneixement, cap estudi ha revisat els punts 

comuns, les diferències i la direccionalitat entre els dos comportaments. El primer 

objectiu d'aquesta Tesi va ser realitzar una revisió narrativa per identificar els punts en 

comú entre l’A i l’AA, les diferències i la influència d'un comportament sobre l'altre i 

viceversa (estudi 1). 

Per avaluar l’A en població espanyola jove, es necessita una escala espanyola 

fiable i vàlida que mesurara el constructe d’A. La Binge Eating Scale (BES) s'utilitza 

habitualment per identificar els A (Gormally i cols., 1982), però, cap estudi ha analitzat 

les propietats psicomètriques de l'escala en població general espanyola. Per tant, el 

segon objectiu va ser validar la BES per mesurar l'A en població jove espanyola (estudi 

2).  

Els estudis epidemiològics han demostrat repetidament que l'alcohol pot 

estimular el consum d'aliments (Caton i cols., 2004, 2005, 2007; De Castro i Orozco, 

1990; Westerterp-Plantenga i Verwegen, 1999; Yeomans, 2010). Tanmateix, la 

influència de la ingesta dietètica en el consum d'alcohol és menys coneguda. Un estudi 

recent en models animals ha demostrat el paper predictiu de la ingesta de greixos i l’A 

en l’AA (Blanco-Gandía, Ledesma, i cols., 2017), tot i que no hi ha estudis humans 

que hagen avaluat el paper predictiu d'aquests patrons de ingesta i dieta sobre l’AA. 

Es necessiten estudis translacionals que avaluen l'impacte de la ingesta de greixos i 

l’A sobre la vulnerabilitat a l’AA en els joves. Per tant, el tercer objectiu era examinar 

el paper predictiu dels patrons alimentaris disfuncionals (A i ingesta de greixos) sobre 

l’AA en els joves (estudi 3). 

La literatura ha assenyalat per separat alguns factors que poden estar associats 

amb la ingesta de greixos, A, addicció al menjar (AM) i AA en joves (per exemple, 
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gènere, edat, IMC, estils alimentaris, etc.) (Camilleri i cols., 2014; Kakoschke i cols., 

2015; Linardon i Messer, 2019; Mason i Lewis, 2014; Sultson i cols., 2017). No obstant 

això, encara no s'ha investigat si aquestes variables juntes poden actuar com a factors 

de risc de comportaments alimentaris disfuncionals (ingesta de greixos i A) i de 

consum excessiu d'alcohol en joves. Per tant, el quart objectiu d'aquesta Tesi Doctoral 

era analitzar si diferents variables individuals (gènere, IMC, impuls per la primesa, 

insatisfacció corporal, estils alimentaris, impulsivitat i AM) podien predir l’AA a través 

de la seua relació amb la ingesta de greixos i l'A (estudi 3).  

Per avaluar l'AM, també calia utilitzar una escala fiable i vàlida que mesurara AM 

en joves espanyols. La modified Yale Food Addiction Scale 2.0 (mYFAS 2.0) és 

coneguda arreu del món per avaluar AM i ha obtingut propietats psicomètriques 

adequades (Schulte i Gearhardt, 2017). Tot i que ha estat validada en molts idiomes, 

encara no s'ha validat en espanyol. Per tant, el cinquè objectiu de la present Tesi 

Doctoral va ser validar la mYFAS 2.0 per mesurar l'AM en població jove espanyola 

(estudi 4). El sisè objectiu va ser analitzar el poder predictiu del gènere, edat, IMC, 

estils alimentaris, A i bulímia sobre l'AM (estudi 4). 

Els patrons alimentaris es poden modificar en moments d'estrès. La pandèmia 

de la COVID-19 i les mesures adoptades per frenar les infeccions van tenir un gran 

impacte en l'estil de vida dels joves, especialment en els hàbits alimentaris (Ammar i 

cols., 2021; Pellegrini i cols., 2020; Phillipou i cols., 2020; Sidor i Rzymski, 2020). 

Segons el nostre millor coneixement, no hi ha estudis que avaluen els comportaments 

alimentaris abans i durant el confinament, és a dir, amb dades reals tant abans com 

durant el període de confinament domiciliari. Per tant, el sèptim objectiu va ser avaluar 

les diferències en els estils alimentaris (alimentació emocional, externa i restrictiva), 

A, ingesta de greixos i IMC abans i durant el confinament per COVID-19 (estudi 5). El 

vuitè objectiu va ser analitzar per primera vegada el paper predictiu dels estils 

alimentaris sobre l'IMC, la ingesta de greixos i l'A durant el període de confinament 

estricte de la COVID-19 (estudi 5). 

És important saber quins factors poden predir aquests patrons alimentaris 

disfuncionals en moments d'estrès elevat, ja que això ens pot ajudar en la seua 

prevenció i tractament en futures pandèmies o en moments d'estrès futurs. Per tant, 

el novè i últim objectiu va ser avaluar si els estils alimentaris moderaven la relació 
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entre l'estrès percebut i l'A durant el confinament per COVID-19 (estudi 6). Es va 

dissenyar una aplicació mòbil per mesurar l'A i l'estrès percebut durant el confinament 

en temps real, evitant el biaix de record i millorant la validesa ecològica. Tot i que 

aquesta relació s'havia estudiat en temps normals, encara no s'havia provat en 

èpoques de gran estrès. Amb aquest estudi, pretenem respondre a la pregunta: 

"Poden els estils alimentaris millorar la relació entre l'estrès percebut i l'A durant el 

confinament per COVID-19?”. 

La introducció es divideix en cinc apartats. En el primer apartat es defineixen els 

principals problemes d'alimentació i beguda dels joves, i es presenten la prevalença i 

les conseqüències associades a cada problema. També es presenten els instruments 

més utilitzats per avaluar A i AM. 

En el segon apartat, es discuteixen els punts en comú entre A i AA, i les variables 

personals i els mecanismes neurobiològics que poden predir ambdues conductes. 

En el tercer apartat, s'explora la relació entre A i AA, discutint la influència d'un 

sobre l’altre i viceversa.  

En el quart apartat, es presenten les principals variables que s'han demostrat 

que estan associades a patrons alimentaris disfuncionals (ingesta de greixos i A) i que, 

per tant, també poden influir indirectament en l'aparició i desenvolupament de l’AA en 

els joves. També es presenten les variables que estan més relacionades amb l'AM i 

que també poden actuar com a factors de risc en aquesta problemàtica. 

A la cinquena i última secció, s'explora la influència del confinament estricte de 

la COVID-19 en els hàbits alimentaris dels joves. També es comenten els principals 

factors de risc que poden haver influït en els patrons alimentaris disfuncionals dels 

joves durant el confinament per la COVID-19. 
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1.1. Joventut i hàbits inadequats en relació als patrons alimentaris i al 
consum d'alcohol 

La joventut (18-30 anys) es considera un període de vulnerabilitat, en la qual és 

freqüent observar en els joves problemes en els hàbits alimentaris i un augment del 

consum d'alcohol. En particular, s'observen sovint trastorns alimentaris, consum 

d'alcohol i drogues i una tendència més gran a buscar noves sensacions i 

comportaments de risc (Bava i Tapert, 2010). 

El consum d'alcohol és un factor de risc molt important per a la salut dels joves. 

Actualment, l'alcohol és la droga més consumida entre els joves (Delegació del Govern 

per al Pla Nacional sobre Drogues, 2018; Inchley i cols., 2018). Tanmateix, el cervell 

encara està acabant de madurar a aquesta edat i l'alcohol produeix un efecte 

neurotòxic que pot danyar greument la salut dels joves. Així, els estudis indiquen que 

l'alcohol produeix múltiples conseqüències que poden arribar a ser irreversibles en els 

joves, com ara la conducció insegura, l'agressivitat, la conducta sexual i de risc, els 

problemes emocionals, el baix rendiment acadèmic i els trastorns per consum 

d'alcohol en l'edat adulta (Cservenka i Brumback, 2017; Jones i cols., 2018; Kuntsche 

i cols., 2017). 

Un altre problema que ha crescut exponencialment els darrers anys i s'ha 

convertit en un greu problema de salut pública és l'alimentació. Els patrons alimentaris 

disfuncionals són cada vegada més freqüents entre els joves, caracteritzats per beure 

moltes begudes ensucrades, saltar-se menjars o menjar grans quantitats d'aliments 

processats rics en greixos no saludables, és a dir, greixos saturats i trans, així com 

sucres (Fleming-Milici i Harris, 2020; Navarro-Cruz i cols., 2017). Viure amb companys 

de la universitat, les dificultats econòmiques o la capacitat reduïda per cuinar bé poden 

ser els responsables d'aquests patrons alimentaris disfuncionals. Aquests hàbits 

alimentaris estan associats amb el sobrepès i l'obesitat (Drewnowski, 2007), que al 

seu torn estan fortament associats a complicacions greus de salut com la diabetis, el 

càncer o les malalties cardiovasculars (Swinburn, 1998). Aquests problemes també 

comporten costos significatius per a la societat, que es reflecteixen en l'augment de la 

càrrega sanitària, la disminució de la productivitat laboral i l'augment de les baixes per 

malaltia (Kleinman i cols., 2014). 



44  

Generalment, el problema no radica només en el consum d'alcohol o d'un tipus 

concret de dieta, sinó també en el patró de consum, és a dir, el fenomen conegut com 

a “afartament”. El terme "afartament" s'utilitza habitualment per descriure un patró 

caracteritzat per un consum gran i incontrolat, que es pot aplicar tant a l'alcohol 

(afartament d’alcohol - AA) com als aliments (afartament de menjar - A) (Associació 

Americana de Psiquiatria, 2013; Paul i cols., 2011). 

L’AA es defineix com el patró de consum que augmenta la concentració d'alcohol 

en sang a ≥0,08 g per cent, i correspon específicament al consum de més de quatre 

begudes en dones (cinc o més en homes) en un període de dues hores (Tapia-Rojas 

i cols., 2017). Aquest patró de consum té una major incidència en la població 

juvenil, es manifesta per igual en ambdós sexes i la seua forma habitual de 

consum s'associa a una baixa percepció de risc i una sensació de pèrdua de 

control sobre aquesta ingesta (Balodis i cols., 2009; Carlson i cols., 2010; Galán i 

cols., 2014; Soler-Vila i cols., 2014). Aquest tipus de patró s'ha convertit en la forma 

preferida dels joves de consumir alcohol (Dawson i cols., 2015). Una quarta part dels 

joves informa consumir alcohol (Kanny i cols., 2018) i la meitat informa haver 

consumit cinc o més copes en una ocasió (Wechsler i Nelson, 2008). Aquest 

problema té múltiples implicacions a nivell individual, familiar, social i comunitari 

(Ferriter i Ray, 2011; Laghi i cols., 2014). Una de les conseqüències més preocupants 

d'aquest consum és el risc d'accident de trànsit en els joves, ja que quasi la meitat 

dels joves que han mort en accidents de trànsit han consumit alcohol (Galicia-Paredes 

i cols., 2017). A Espanya, l’AA també s'associa a altes taxes de morbiditat i mortalitat, 

emergències, dependència de l'alcohol, intoxicació aguda, consum d'altres drogues 

emergents, comportaments sexuals de risc, conflictes interpersonals i agressivitat 

(Galicia-Paredes i cols., 2017; Guitart i cols., 2011; Isorna i cols., 2015; Moral i 

Ovejero, 2011).  

L’A es defineix com la ingesta objectiva d'una quantitat excessiva d'aliments en 

un període curt de temps i una sensació de pèrdua de control sobre aquesta ingesta, 

sovint acompanyada d'angoixa emocional, com la vergonya o la culpa, i l'absència de 

conductes compensatòries (Associació Americana de Psiquiatria, 2013). Aquest 

concepte està íntimament lligat al consum d'aliments rics en greixos i en sucres, ja 

que l’A sol presentar-se amb aquests aliments rics en calories (Allison i Timmerman, 
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2007; Avena i cols., 2009). La prevalença d’A en els joves és alta (0,3%-3,1%) 

(Sonneville i cols., 2013), i ha mostrat un augment en les últimes dècades (Hudson i 

cols., 2007; Smink i cols., 2014), especialment en l'edat adulta jove (Goldschmidt i 

cols., 2014). S'han reportat dos pics d'inici d'A en la joventut, el primer després de la 

pubertat (al voltant dels 14 anys) i el segon al final de l'adolescència (19-24 anys) 

(Smink i cols., 2014). Tot i que l'A pot estar present en els trastorns de la conducta 

alimentària (anorèxia, bulímia i trastorn d’A) així com en persones amb sobrepès i 

obesitat, és molt freqüent que les persones tinguen fartades de menjar sense ser 

obeses; a més a més, la majoria de les persones obeses no tenen A (Hudson i cols., 

2007; Kessler i cols., 2013). Aquests episodis també tenen conseqüències molt 

negatives, com ara afeccions mèdiques com la diabetis, la hipertensió, l'obesitat, la 

malaltia celíaca, la síndrome metabòlica, així com problemes psicològics, com els 

trastorns depressius i d'ansietat (Hudson i cols., 2007; Keski-Rahkonen i Mustelin, 

2016; Kessler i cols., 2013).  

L'elevada prevalença de l'A associada als joves i les conseqüències observades 

han provocat la necessitat de desenvolupar mesures d'autoinforme de l'A. La Binge 

Eating Scale (BES) (Gormally i cols., 1982) és l'escala més coneguda per mesurar A. 

Ha demostrat una gran sensibilitat i especificitat per detectar els A (Grupski i cols., 

2013) i la seua validesa s'ha confirmat en mostres clíniques i no clíniques (Duarte i 

cols., 2015; Hood i cols., 2013). Malgrat la seua rellevància, l'estructura del factor és 

controvertida, amb alguns estudis que informen que només hi ha un factor d’A, i altres 

estudis que informen que la BES consta de dos factors: A cognitiu i A conductual 

(Duarte i cols., 2015; Zúñiga i Robles, 2006). L'escala s'ha validat en molts idiomes 

però encara no s'ha validat en espanyol a la població general. Es necessiten més 

investigacions sobre l'estructura factorial de l'escala. A més a més, atesa l'elevada 

prevalença d'aquest problema en els joves i les conseqüències associades, calen 

escales fiables que mesuren l'A en la població general espanyola per tenir una mesura 

fiable i vàlida en aquesta població. 

Un concepte molt relacionat amb l’A i que ha esdevingut molt popular en les 

últimes dècades és el concepte d’addicció al menjar (AM) (Gearhardt, White, i cols., 

2011). Concretament, la literatura és extensa sobre el debat de paral·lelismes entre 

els trastorns per ús de substàncies i el trastorn d’A (Gearhardt i cols., 2009a). Aquest 
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debat especula sobre la qüestió de si els aliments altament processats (per exemple, 

xocolate o pizza) tenen un potencial addictiu comparable a les drogues (Gearhardt, 

Davis, i cols., 2011), que poden reflectir correlacions neuronals comuns (per exemple, 

l'activació de les mateixes vies de recompensa cerebral). En aquest sentit, l'AM es 

defineix com la ingesta excessiva i desregulada d'aliments rics en greixos i/o sucres 

(Schulte i cols., 2015), entre d'altres: disminució del control sobre el consum d'aquests 

aliments, desig intens d'aquests aliments, intents fallits d'eliminar aquest consum, ús 

continuat malgrat les conseqüències negatives, etc. 

El concepte d’AM continua sent un tema debatut (Avena i cols., 2012). Un punt 

important de debat és que no hi ha una definició clara d’AM. Els opositors al concepte 

assenyalen ràpidament que alguns símptomes d’AM (abstinència o tolerància) es 

limiten als models animals i no es produeixen en el comportament alimentari humà 

(Rippe i Marcos, 2016). Altres investigadors argumenten que el nucli de la 

psicopatologia de l'alimentació és diferent del de la dependència de substàncies, per 

exemple, en els problemes alimentaris hi ha preocupacions sobre la forma i el pes que 

no estan presents en el consum de substàncies (Ziauddeen i cols., 2012). Tanmateix, 

en suport del concepte d’AM, altres assenyalen que els paradigmes utilitzats en 

models animals poden ser comparables al comportament alimentari d'individus amb 

problemes alimentaris i que els criteris d'abús i dependència de drogues es poden 

transposar perfectament als aliments (Meule, 2014).  

Per superar aquest debat, es va desenvolupar la Yale Food Addiction Scale 

(YFAS; Gearhardt i cols., 2009b). Aquest instrument mesura la presència de 

símptomes d'AM a partir dels criteris del trastorn per consum de substàncies del DSM-

IV, amb l'addició de criteris de significació clínica, és a dir, malestar o deteriorament 

significatiu en diferents àmbits (personal, social, laboral, etc.). Es pot fer un diagnòstic 

d’AM quan es compleixen tres criteris i hi ha angoixa o deteriorament significatius. 

Aquesta escala i les seues respectives versions han mostrat bones propietats 

psicomètriques i han estat ben recolzades en la investigació. La nova versió de 

l'escala, la YFAS 2.0, reflecteix els canvis del DSM-5 en els criteris de diagnòstic del 

trastorn per consum de substàncies (Associació Americana de Psiquiatria, 2013; 

Gearhardt i cols., 2016) i sembla tenir una millor consistència interna que la YFAS 

(Gearhardt i cols., 2016). La versió curta d'aquesta escala, la mYFAS 2.0, ja ha estat 
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desenvolupada i validada, i ha obtingut propietats psicomètriques adequades (Schulte 

i Gearhardt, 2017). La mYFAS 2.0 s'ha validat en molts altres idiomes (anglès, àrab, 

portuguès, txec, italià, francès). Tanmateix, encara no s'ha validat en espanyol. Es 

necessiten escales curtes validades en espanyol que avaluen l'AM d'acord amb els 

criteris del DSM-5, per tal d'observar si la AM és clínicament prevalent en els joves en 

el context espanyol, i desenvolupar estratègies per prevenir-la o tractar-la. 

En relació a la prevalença d’AM, els resultats són alarmants. Quasi una quarta 

part de les persones amb obesitat compleixen els criteris d’AM (Pursey i cols., 2014), 

i també és molt freqüent en joves de pes normal, amb alguns estudis que indiquen que 

l'11-25% dels estudiants universitaris tenen AM (Gearhardt i cols., 2009b; Murphy i 

cols., 2014; Pursey i cols., 2014; Rostanzo i Aloisi, 2021). Aquest problema representa 

greus conseqüències per a la salut de les persones, amb un augment del consum 

d'aliments processats i les seues conseqüències associades (Steele i cols., 2016), 

que també impacten indirectament en els costos de la salut pública. 

Com es pot veure en aquest apartat, els problemes de consum d'alcohol i les 

conductes alimentaries disfuncionals poden augmentar la vulnerabilitat dels joves a 

desenvolupar diferents patologies mèdiques i de salut mental (càncer, diabetis, 

sobrepès, obesitat, problemes de salut mental greus, etc.). Aquestes conductes han 

augmentat de manera exponencial en els darrers anys, sobretot en els joves, i 

constitueixen un greu problema de salut pública. És important establir polítiques de 

salut que ajuden a frenar aquestes conductes i reduir els danys associats a curt i llarg 

termini. Per a això, cal més investigació sobre la seua prevalença, conseqüències, 

comorbiditat, així com els factors de risc que poden estar precipitant aquestes 

conductes. 

L'elevada prevalença d’A i d’AA en els joves i les conseqüències sobre la salut i 

la qualitat de vida han fet que s'haja augmentat l'interès per investigar les 

característiques compartides i la relació entre ambdós (Bahji i cols., 2019; Ferriter i 

Ray, 2011). A la secció següent, proporcionem un marc per entendre l’A i l’AA, 

discutint les similituds entre ambdós, les característiques personals i els mecanismes 

neurobiològics que poden subjaure a ambdós comportaments. 
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1.2. Aspectes comuns entre l'afartament i l'afartament d’alcohol i els factors 
que hi contribueixen 

La primera part d'aquesta secció se centra en les similituds trobades entre l’A i 

l’AA. La segona part se centra en els contribuents rellevants comuns per explicar 

l'ocurrència de l’A i l’AA. 

L’A i l’AA es defineixen com el consum d'una substància, que pot ser aliment o 

alcohol, en quantitats molt grans i durant un període de temps curt (Associació 

Americana de Psiquiatria, 2013; Paul i cols., 2011). La literatura indica que ambdues 

conductes tenen potencial addictiu (Benjamin i Wulfert, 2005), ja que es caracteritzen 

per una resposta incontrolable i repetitiva (Ferriter i Ray, 2011; Laghi i cols., 2014) que 

s'associa amb efectes negatius personals, acadèmics i socials (Ferriter i Ray, 2011).  

Les investigacions indiquen que l’A i l’AA poden ser un factor de risc per als 

trastorns de l'alimentació i els trastorns per l'ús de substàncies (Grant i cols., 2001). A 

més de la seua alta comorbiditat, l’A pot ser predictiu de problemes d'alcohol (Field i 

cols., 2012; Sonneville i cols., 2013), i l’AA pot predir un augment dels patrons 

alimentaris disfuncionals (Nelson i cols., 2009).  

En relació a la seua edat d'inici, tant l’A com l’AA tendeixen a començar a 

l'adolescència, i s'observen amb més freqüència en l'edat adulta jove (Kanny i cols., 

2018; Kessler i cols., 2013). Aquestes conductes de risc són molt freqüents entre els 

estudiants universitaris (Ferriter i Ray, 2011), amb quasi la meitat dels estudiants que 

consumeixen una quantitat més gran d'aliments que altre en circumstàncies similars 

(Kelly-Weeder, 2011) i una pèrdua de control sobre aquesta ingesta (Lipson i 

Sonneville, 2017). El mateix nombre s'observa en la prevalença de joves que 

consumeixen alcohol (Croteau i Morrell, 2019; Ferriter i Ray, 2011). Aquesta etapa de 

desenvolupament és fonamental en la maduració del cervell i els canvis cognitius i 

fisiològics que es produeixen, fet que pot explicar per què els joves són més 

vulnerables a totes aquestes amenaces ambientals (Harris i Fleming-Milici, 2019). 

La literatura també ha assenyalat un altre aspecte comú entre l’A i l’AA: les 

conseqüències negatives associades. Ambdues conductes produeixen 

conseqüències molt similars en les persones, incloent problemes mentals, com la 

depressió i l'ansietat, o problemes mèdics, com la diabetis, el sobrepès o l'obesitat, 
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així com una major probabilitat d'involucrar-se en conductes d'alt risc i un baix 

rendiment acadèmic (Fazzino i cols., 2017; Ferriter i Ray, 2011; Kuntsche i cols., 2017; 

Raevuori i cols., 2015; Striegel-Moore i Franko, 2008).  

A més d'examinar les similituds en ambdós, també cal centrar-se en les 

característiques personals comunes i els mecanismes psicofisiològics que poden 

contribuir a una millor comprensió de la causa d'ambdós problemes (Ferriter i Ray, 

2011; Ventura-Cots i cols., 2017).  

Les perspectives que han examinat els problemes d'alimentació i els problemes 

de consum d'alcohol o substàncies apunten a la desregulació de l'estat d'ànim com un 

dels factors causals d'ambdues conductes. S'ha trobat que els problemes d'estat 

d'ànim són rellevants per predir l’AA (Lamis i cols., 2010) i l’A (Phillips i cols., 2016; 

Wheeler i cols., 2005). L'estrès, entès com un esdeveniment incontrolable que afecta 

els processos adaptatius bàsics per recuperar l'homeòstasi (Sinha, 2008), juga un 

paper central com a factor de risc tant en els problemes d'alcoholisme juvenil (Kenney 

i cols., 2013) com en l’A (Phillips i cols., 2016). Una possible explicació de la relació 

entre l'estrès amb A i AA és el cortisol, una hormona alliberada en moments d'estrès 

que pot tenir un paper important com a reforçador d'aliments saborosos i drogues 

(Naish i cols., 2018; Sinha, 2001). Encara que el mecanisme subjacent a la relació 

entre l’A i l’AA amb la desregulació de l'estat d'ànim segueix sent desconegut, s'ha 

suggerit que ambdues conductes s'utilitzen com a mecanismes d'afrontament per fer 

front a l'estrès i regular les emocions negatives (Laghi i cols., 2009, 2014; Pompili i 

Laghi, 2017).  

Els factors socioculturals també tenen un paper important en l'aparició i el 

desenvolupament de l’A i l’AA. Aquests inclouen la pressió dels companys, ja que els 

individus tenen més probabilitats de menjar i beure en grans quantitats per complir 

amb les normes del grup, millorar el seu estatus social i, finalment, ser més acceptats 

pel seu grup d'iguals (Laghi i cols., 2012, 2015; Lai i cols., 2013). En canvi, també hi 

ha factors que poden reduir el risc d'ambdues conductes, la més important de les quals 

és la família. És ben sabut que les relacions familiars saludables i els alts nivells de 

calidesa dels pares redueixen la probabilitat d’A i d’AA (Cleveland i cols., 2008; 

Langdon-Daly i Serpell, 2017).  
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També hi ha diversos mecanismes neurobiològics principals que poden ser la 

base d'ambdós comportaments. Els problemes alimentaris i l'addicció a l'alcohol i les 

substàncies comparteixen alteracions en els mateixos sistemes cerebrals, és a dir, els 

sistemes dopaminèrgic, glutamatèrgic, serotoninèrgic i opioide endògen (Fletcher i 

Kenny, 2018; Hadad i Knackstedt, 2014; Harrop i Marlatt, 2010; Pearlstein, 2002; 

Rothman i cols., 2008). Així, el circuit de recompensa mesolímbic és responsable del 

desig i la regulació de la motivació per consumir substàncies gratificants, i pot ser 

activat tant per drogues com per aliments (Davis i cols., 2009; Volkow i cols., 2008). 

Així, tant l'alimentació per plaer com l'abús de substàncies activen vies de recompensa 

comunes. Al seu torn, el sistema opioide, relacionat específicament amb l'experiència 

sensorial del gust, sembla que també hi intervé (Berridge, 2009). A més a més, 

diversos estudis suggereixen que els factors genètics poden tenir un paper important 

en la comorbiditat d'ambdues conductes (Pearlstein, 2002; Peveler i Fairburn, 1990; 

von Ranson i cols., 2003). 

Un altre component que pot influir en ambdós comportaments és el craving 

(desig) per la substància o el menjar. El craving és ben conegut per ser un component 

essencial dels problemes d'addicció (Potenza i Grilo, 2014), sent un dels principals 

criteris de diagnòstic dels trastorns per consum de substàncies (Associació Americana 

de Psiquiatria, 2013). Els desencadenants que generen el craving, que poden ser 

senyals ambientals que recorden la substància (droga o aliment), produeixen una 

alliberació de dopamina que impulsa a buscar i consumir la substància (Volkow i cols., 

2008). Per exemple, el craving de la substància induïda per indicis ambientals s'ha 

relacionat amb regions cerebrals implicades en el paper de la recompensa, com 

l'hipocamp o l'amígdala (Bonson i cols., 2002; Schneider i cols., 2001).  

Finalment, els trets de personalitat també poden ser mecanismes subjacents per 

a l'aparició d'ambdues conductes. Els factors precipitants inclouen el neuroticisme, la 

impulsivitat i la sensibilitat a la recompensa. La desregulació de l'estat d'ànim pot 

augmentar la probabilitat d’A i d’AA, com s'ha comentat anteriorment (Lamis i cols., 

2010; Phillips i cols., 2016; Wheeler i cols., 2005). Aquest concepte està íntimament 

lligat al tret de personalitat del neuroticisme. El neurotisme es defineix com la 

tendència a experimentar emocions negatives (Costa i McCrae, 1980). S'ha trobat que 

els individus neuròtics que solen experimentar afectes depressius o ansiosos 
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participen en A i AA en major mesura (Davis i Jamieson, 2005; Kuntsche i cols., 2008).  

La impulsivitat és una de les característiques de la personalitat més implicades 

en l’A i l’AA. La impulsivitat es defineix com la resposta als estímuls sense planificació 

i sense tenir en compte els efectes adversos que poden derivar d'un comportament 

impulsiu (Moeller i cols., 2001). Es conceptualitza com un tret multidimensional que 

consta de diversos trets, com ara la urgència, la falta de planificació i la recerca de 

sensacions (Whiteside i Lynam, 2001). La investigació indica que el tret d’urgència, 

entès com la tendència a actuar precipitadament en resposta a estats emocionals 

negatius, és una característica comuna entre l’A i l’AA (Fischer i cols., 2004). Per tant, 

es podria especular que l’A i l’AA poden ser una resposta precipitant a alts nivells 

d'emocionalitat negativa. 

Finalment, la teoria de la sensibilitat a la recompensa planteja la hipòtesi que les 

persones que mengen en excés i prenen drogues fan servir la substància (en aquest 

cas, aliments o substància d'abús) per experimentar una recompensa, mentre que 

altres no necessiten la substància perquè senten la recompensa d'altres estímuls 

(Volkow i cols., 1999). Per tant, les persones més sensibles a les recompenses 

buscaran la substància per augmentar el plaer, que no augmenta per altres estímuls 

(Loxton i Dawe, 2007).  

Aquesta secció proporciona un marc per a una comprensió més clara dels A i 

dels AA. D'una banda, es destaquen els mecanismes comuns entre els A i els AA, 

com ara l'aparició i naturalesa del problema i les conseqüències negatives associades. 

D'altra banda, es comenten els mecanismes causals d'ambdues conductes, com ara 

el paper de la desregulació de l'estat d'ànim, els factors socioculturals, els mecanismes 

neurobiològics, el craving i els trets de personalitat. 

Tenint en compte les característiques compartides de l’A i l’AA i la seua alta 

comorbiditat, els estudis han intentat dilucidar si un podria influir en l'altre i viceversa. 

A la secció següent, revisem els estudis que suggereixen la influència de l’AA en l'A i 

viceversa, alhora que discutim les limitacions dels estudis i les implicacions per a la 

pràctica clínica. 
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1.3. Relació entre l'afartament i l'afartament d’alcohol 

Com s'ha indicat anteriorment, hi ha una clara comorbiditat entre l’A i l’AA. A més 

de conèixer la seua comorbiditat, és important saber com poden influir-se mútuament, 

per entendre amb més precisió l'etiologia d'ambdues conductes. En aquesta següent 

secció, intentem oferir una visió general de l'evidència que apunta la influència d'una 

sobre l’altra. 

En relació a la influència de l’AA en l'A, l'evidència és més forta. La investigació 

que ha intentat abordar com l'alcohol exerceix un efecte sobre el consum d'aliments 

ha considerat diverses característiques de consum d'aliments i alcohol, com ara el 

tipus d'aliment consumit i la quantitat, el tipus d'alcohol consumit i la quantitat i el temps 

de consum. 

Molts estudis que han intentat analitzar aquesta relació assenyalen que l'alcohol 

té el potencial d'estimular el consum d'aliments quan es consumeix abans o durant els 

menjars (Caton i cols., 2004, 2005, 2007; Westerterp-Plantenga i Verwegen, 1999; 

Yeomans, 2010). En línia amb això, diversos estudis epidemiològics indiquen que es 

consumeix més aliments els dies en què es consumeix més alcohol (De Castro i 

Orozco, 1990; De Castro, 2009). Això es pot explicar per diversos mecanismes, per 

exemple, l'activació reduïda del sistema que controla la sacietat. S'ha trobat que la 

ingesta d'alcohol redueix els senyals de sacietat després del consum d'alcohol (Raben 

i cols., 2003; Röjdmark i cols., 2001). Un altre mecanisme explicatiu d'aquesta relació 

radica en els sistemes de recompensa. L'alcohol estimula tant el gust (entès com el 

plaer del gust dels aliments) com el craving (entès com la motivació per menjar; aquest 

component depèn més del sistema dopaminèrgic) (Melis i cols., 2009). Altres estudis 

indiquen que es mengen més aliments després de beure alcohol a causa de la pèrdua 

d'autocontrol (Caton i cols., 2015; Yeomans, 2010).  

La investigació també ha intentat dilucidar si el tipus d'aliment influeix en la 

relació entre el consum d'alcohol i la posterior ingesta d'aliments. Diversos estudis 

semblen indicar que la ingesta d'alcohol augmenta la probabilitat de consumir aliments 

(Caton i cols., 2007; Yeomans, 2010). Relacionat amb això, un estudi va explorar 

l'efecte de l'alcohol en la ingesta d'aliments ad libitum (específicament, en la condició 

de dieta alta en greixos i la condició de dieta baixa en greixos) (Tremblay i cols., 1995). 
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L'estudi va demostrar que l'alcohol no inhibeix la ingesta d'aliments, és a dir, quan es 

consumeix alcohol durant els menjars, el contingut energètic consumit no es 

compensa amb una disminució de la ingesta energètica. Això també corrobora la 

hipòtesi que l'alcohol té un impacte en la ingesta d'aliments grassos. Un estudi molt 

recent també va indicar que els bevedors excessius tenen una ingesta més gran de 

calories i un consum de greixos totals i saturats que els bevedors moderats o baixos 

(Rosen i cols., 2021).  

També és important tenir en compte la quantitat d'alcohol consumida que es 

necessita perquè l'alcohol tinga un impacte en el consum d'aliments. Tot i que la 

literatura en aquesta àrea és escassa, un estudi va trobar que la quantitat d'alcohol 

influeix en la quantitat d'aliments consumits (Caton i cols., 2004). Així, com més gran 

siga la dosi d'alcohol, més gran serà la ingesta d'energia. Si la quantitat d'alcohol és 

mínima, no té cap efecte sobre la ingesta d'aliments. Això podria corroborar la teoria 

que el principal mecanisme pel qual es menja més aliments després de beure alcohol 

és la pèrdua d'autocontrol (Caton i cols., 2015; Yeomans, 2010). S'entén que amb 

dosis baixes d'alcohol no hi ha pèrdua de control, i per tant, no es tendeix a consumir 

més aliments. 

En resum, els estudis que intenten dilucidar com l'alcohol pot afectar la ingesta 

d'aliments han explorat tant el tipus i la quantitat d'aliments com el tipus i la quantitat 

de consum d'alcohol. Aquests estudis indiquen que l'alcohol pot estimular el consum 

d'aliments quan es menja o quan es beu abans de menjar. A més a més, sembla que 

hi ha una relació dosi-resposta, ja que, si la quantitat d'alcohol és mínima, aquest 

mecanisme no es produeix, però si la quantitat d'alcohol és més alta, aquesta relació 

sí que es produeix. Diferents mecanismes poden explicar aquesta relació, inclosa la 

pèrdua d'autocontrol després del consum d'alcohol (Caton i cols., 2015; Yeomans, 

2010), els efectes de l'alcohol en la reducció dels senyals de sacietat (Raben i cols., 

2003; Röjdmark i cols., 2001) i la propietat de l'alcohol per augmentar el valor de 

recompensa dels aliments (Berridge, 2009; Cooper, 2005). Per tant, tenint en compte 

aquests estudis, es podria concloure que hi ha una relació unidireccional de l’AA a l’A. 

Tanmateix, i al revés, l’A també pot influir en l’AA? En els paràgrafs següents, es 

dedica una atenció especial a la influència dels hàbits alimentaris en l’AA. 

La literatura també ha intentat analitzar la influència dels patrons d'alimentació 
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en el consum d'alcohol. Un estudi prospectiu de quasi 17.000 adolescents va trobar 

que l’A no va predir més AA, però sí que va predir el consum futur de drogues 

(Sonneville i cols., 2013). En aquest estudi, l’A es va definir com el consum de grans 

quantitats d'aliments en un curt període de temps i la pèrdua de control sobre aquesta 

ingesta (Associació Americana de Psiquiatria, 2013). L’AA es va definir com la 

freqüència de consum de quatre o més begudes en poques hores l'any anterior. Un 

altre estudi de quasi 500 dones adolescents va assenyalar, d'acord amb l'anterior, que 

els símptomes primerencs del trastorn alimentari prediuen més abús de substàncies 

(Measelle i cols., 2006).  

Aquests resultats van ser corroborats per un altre estudi similar realitzat amb més 

d'11.000 joves al Regne Unit (Micali i cols., 2015). En aquest cas, l’A es va definir 

segons el DSM-5 (A setmanal, malestar intens sobre l’A, i almenys tres dels següents 

símptomes: menjar més ràpid de l'habitual, menjar grans quantitats, menjar fins a 

omplir-se, menjar i no tenir gana, menjar sol a causa de la vergonya per la quantitat 

menjada i sentir fàstic amb un mateix). El subllindar d’A fa referència a l’A mensual. 

L’AA es va definir amb la pregunta: "Has pres sis o més begudes alcohòliques almenys 

una vegada l'any passat?” Els resultats van indicar que tampoc hi havia cap associació 

entre l’A i el subllindar d’A amb l’AA. 

En canvi, un estudi de quasi 9.000 dones va avaluar si l'A, el trastorn de purga, 

la bulímia nerviosa i el trastorn alimentari no especificat d'una altra manera (A mensual 

o episodi de purga o A sense perdre el control) són predictors del consum freqüent 

d'alcohol (Field i cols., 2012). Els resultats van revelar que els participants amb trastorn 

de purga tenien un risc significativament més elevat de consum de drogues i AA, de 

manera que el comportament alimentari pot influir en el consum d'alcohol. 

Estudis anteriors apunten a una relació positiva i unidireccional entre els patrons 

alimentaris disfuncionals i el posterior abús de substàncies. Això podria ser perquè l’A 

pot produir sentiments negatius, com ara vergonya o culpa, i el consum de substàncies 

pot ser un comportament d'afrontament per a aquestes emocions negatives (Lai i cols., 

2013). No obstant això, la relació predictiva dels patrons d'alimentació inadaptats 

sobre l’AA és contradictòria. Tot i que alguns estudis apunten a una relació 

unidireccional (Field i cols., 2012), altres no troben cap relació (Micali i cols., 2015; 

Sonneville i cols., 2015). Això pot ser degut a problemes en les definicions del 
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constructe, ja que, mentre que alguns estudis han avaluat els trastorns de 

l'alimentació, d'altres han avaluat la simptomatologia de l'alimentació. A més a 

més, alguns estudis utilitzen variables contínues i altres variables categòriques, 

que també poden tenir un efecte diferent en els resultats (Puccio i cols., 2016). 

Així mateix, alguns estudis inclouen el consum d'alcohol dins del consum de 

substàncies, mentre que d'altres no, i alguns es van realitzar abans de l'aparició 

del DSM-5, mentre que altres es van realitzar després del DSM-5. 

Donada l'elevada comorbiditat entre ambdues conductes, i ateses les 

limitacions anteriors, les línies d'investigació recents han continuat avaluant 

aquesta relació. Concretament, han volgut observar si el consum de greixos i 

sucres i l’A prediuen el consum posterior d'alcohol. 

Un estudi recent va trobar que tenir una major propensió a consumir aliments 

agradables (alt en greixos i sucre) en els nens va predir un major risc de consum 

d'alcohol durant la joventut (Mehlig i cols., 2018). Un altre estudi recent també va 

demostrar que les persones que preferien els dolços tenien més desitjos d'alcohol 

que les que no preferien els dolços (Bouhlal i cols., 2018). En línia amb això, també 

s'ha trobat que tenir un fenotip de gust dolç s'associa a problemes futurs d'alcohol 

per a aquells que ja han iniciat el consum d'alcohol (Kampov-Polevoy i cols., 2014).  

Una nova línia d'investigació utilitzant models animals també ha suggerit aquesta 

relació. Concretament, han observat que l’A i la ingesta de greix prediuen un augment 

del consum excessiu d'etanol i cocaïna en ratolins adolescents (Blanco-Gandía, 

Cantacorps, i cols., 2017; Blanco-Gandía, Ledesma, i cols., 2017). Per entendre-ho 

millor, els investigadors van avaluar les conseqüències de l'exposició a una dieta alta 

en greixos durant l'adolescència sobre els efectes de reforç de l'etanol i la cocaïna 

(Blanco-Gandía, Cantacorps, i cols., 2017; Blanco-Gandía, Ledesma, i cols., 2017). 

L'administració de la dieta alta en greixos es va avaluar de dues maneres diferents: el 

model de consum continu (ad libitum) i el model de consum intermitent i limitat, en 

forma d’A. En el model d'A, els ratolins alimentats amb una dieta estàndard durant la 

seua adolescència i als quals se'ls va permetre l'accés a la dieta alta en greixos durant 

només dues hores al dia durant tres dies a la setmana van desenvolupar un patró d’A. 

Aquest equip de recerca va observar que el consum continuat d'una dieta alta en 

greixos produeix canvis metabòlics que condueixen a l'augment de pes i la 



61  

hiperleptinèmia, però no augmenta la sensibilitat als efectes reforçants de la cocaïna i 

l'alcohol. En canvi, la ingesta excessiva de greixos en un curt període de temps no 

indueix canvis metabòlics, però al contrari del que es va observar en el consum 

continuat, sí que prediu el consum posterior de cocaïna i etanol, augmentant així la 

vulnerabilitat a aquestes substàncies (Blanco-Gandía, Cantacorps, i cols., 2017; 

Blanco-Gandía, Ledesma, i cols., 2017). 

Aquests resultats confirmarien la comorbiditat observada entre els problemes 

alimentaris i l'abús d'alcohol i substàncies. A més, aquests estudis demostren que els 

patrons alimentaris disfuncionals modifiquen no només el metabolisme del nostre cos, 

sinó també com el nostre cervell respon a les drogues d'abús. 

Tot i que els estudis epidemiològics demostren l'impacte d'ambdós problemes en 

els joves, no hi ha estudis que s'hagen centrat a avaluar la relació entre la ingesta i els 

patrons dietètics i el consum d'alcohol en els joves. Es necessiten estudis de revisió 

per oferir una visió general actualitzada de l’A i l’AA. A més, calen estudis 

translacionals per avaluar l'impacte dels hàbits alimentaris, especialment el consum 

de dietes altes en greixos i sucres i l’A, en la susceptibilitat al consum d'alcohol dels 

joves. Aquests futurs estudis tindran implicacions per a la prevenció i el tractament de 

l’AA en els joves, un problema que, com s'ha assenyalat en apartats anteriors, és molt 

prevalent i genera moltes conseqüències negatives en la joventut actual. 

Com ha demostrat aquesta secció, els patrons alimentaris disfuncionals poden 

influir en el consum excessiu d'alcohol. Cal treballar més per ajudar a ampliar el 

coneixement sobre els factors de risc que poden influir en aquests comportaments 

alimentaris disfuncionals en els joves, ja que, a més de totes les conseqüències no 

desitjades dels hàbits alimentaris disfuncionals, també poden influir indirectament en 

el consum d'alcohol dels joves. En la següent secció, es comenten les principals 

variables que s'han demostrat que estan associades a conductes alimentaries 

disfuncionals. 
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1.4. Variables que poden influir en els patrons alimentaris disfuncionals i la 
beguda excessiva 

Com passa amb altres problemes o trastorns, no tots els éssers humans corren 

el mateix risc de desenvolupar patrons disfuncionals de menjar i beure. Com s'ha 

assenyalat anteriorment, hi ha molts factors i característiques implicades en aquests 

processos que poden determinar la vulnerabilitat de les persones a desenvolupar 

aquestes conductes. A la primera part d'aquest apartat, presentem les principals 

variables que s'han demostrat que estan associades a patrons alimentaris 

disfuncionals (ingesta de greixos i A) i que, per tant, també poden influir indirectament 

en l'aparició i desenvolupament de l’AA en els joves. En la segona part d'aquest 

apartat, presentem les variables que estan més relacionades amb l'AM i que també 

poden actuar com a variables de risc en aquest problema. 

Com hem vist a l'apartat anterior, la literatura indica que tant la ingesta de greixos 

com l'A poden influir directament en l’AA en la joventut. És concebible que les variables 

que poden influir en la ingesta de greixos i en l’A també puguen exercir una influència 

indirecta en l’AA en els joves, a través de la relació amb aquestes variables 

dietètiques. 

Hi ha moltes variables que poden influir en la ingesta de greixos i l’A. Per 

exemple, es pot observar la influència del gènere en els hàbits alimentaris, tot i que 

depèn de si parlem del tipus d'aliment (aliments grassos) o del tipus d'ingesta (A). 

D'una banda, la literatura ha assenyalat que l’A és més elevada en les dones que en 

els homes (Associació Americana de Psiquiatria, 2013), potser perquè a les dones els 

costa més controlar la quantitat d'aliments (Striegel-Moore i Franko, 2008). Aquesta 

desigualtat generalment s'ha atribuït a una varietat de factors genètics i biològics, per 

exemple, el paper de les hormones reproductives femenines (Halmi, 2001). També 

pot ser degut a factors ambientals i culturals, per exemple, les pressions que han patit 

les dones per obtenir "el cos ideal" (Stice, 1994), la qual cosa pot portar-los a restringir 

la seua alimentació i, en conseqüència, tenir un efecte rebot que condueix a l’A. D'altra 

banda, els homes tenen més probabilitats de consumir aliments grassos que les dones 

en l'edat adulta jove (Li i cols., 2012). Això pot ser perquè les dones consideren que el 

contingut nutricional és important en major mesura que els homes (Li i cols., 2012), tot 

i que com s'ha comentat anteriorment, les dones poden menjar més en forma d’A 
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perquè perden el control dels aliments a causa de l'efecte rebot de la dieta. Relacionat 

amb això, l'impuls per la primesa i la insatisfacció corporal també són dues variables 

que s'associen negativament amb la ingesta de greixos (Liebman i cols., 2001; 

Ribeiro-Silva i cols., 2018), però positivament associat amb l’A (Gordon i cols., 2012), 

pels mateixos motius que s'han comentat anteriorment. 

Un IMC més alt també s'ha associat amb un A més alt (Mason i Lewis, 2014) i 

una major ingesta de greixos (Wang i cols., 2020), com s'esperaria de les calories 

implicades en els aliments grassos i en el consum de grans quantitats d'aliments. 

Un altre factor que s'ha associat habitualment amb l’A i la ingesta de greixos és 

la impulsivitat. La impulsivitat s'entén com una predisposició a actuar sense planificar 

i a reaccionar davant dels estímuls sense tenir en compte les conseqüències adverses 

(Barrat, 1985; Moeller i cols., 2001). La investigació ha indicat que ser impulsiu pot 

precipitar l'A i el consum d'aliments processats (Meule, 2013; Vogeltanz-Holm i cols., 

2000). Tot i que té sentit que la tendència a actuar sense tenir en compte les 

conseqüències et faça participar més en comportaments poc saludables, encara es 

desconeix el mecanisme a través del qual la impulsivitat pot conduir a uns hàbits 

alimentaris més pobres. 

Els estils alimentaris es caracteritzen per la tendència a menjar com a resposta 

a emocions negatives (alimentació emocional), a senyals externs com la vista o 

l'olfacte (alimentació externa), o a no menjar per reduir o mantenir el pes (alimentació 

restrictiva). Aquests tres estils d'alimentació també poden ser factors de risc per a l’A 

i la ingesta de greixos (Mason i Lewis, 2014; Racine i cols., 2011; Rolls i cols., 2007; 

Stice i cols., 2002). Així, els que mengen emocionalment poden utilitzar els aliments 

per fer front a les seues emocions negatives (van Strien i cols., 1986). Els consumidors 

externs poden consumir quantitats més grans d'aliments poc saludables a causa de 

les propietats atractives dels aliments (Anschutz i cols., 2009; van Strien i cols., 1986). 

El menjar restrictiu, encara que s'associa amb una ingesta menor de greixos (Anschutz 

i cols., 2009), s'associa amb un augment d’A (Fairburn i cols., 2003; Stice i cols., 2000), 

en part per l'efecte rebot de la dieta. En la mateixa línia, l’AM també s'ha vinculat als 

A (Linardon i Messer, 2019) i la ingesta de greixos (Ruddock i cols., 2017), per la qual 

cosa també pot ser un factor de risc per als dos comportaments alimentaris. 
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Fins ara, la investigació bàsica indica que la ingesta de greixos i l’A poden influir 

en l’AA. Calen estudis que avaluen l'impacte dels hàbits dietètics en la vulnerabilitat a 

l’AA en joves. Com s'ha comentat anteriorment, hi ha variables que s'han relacionat 

amb la ingesta de greixos i l’AA i, per tant, també poden ser factors de risc indirectes 

per a l’AA. Seria important analitzar si aquestes variables (gènere, IMC, impuls per la 

primesa, insatisfacció corporal, alimentació emocional, alimentació externa, 

alimentació restrictiva, impulsivitat i AM) poden influir indirectament en l’AA a través 

de la seua relació amb la ingesta de greixos i l'A en joves. 

L’AM és una variable que ha adquirit especial rellevància en els darrers anys. Es 

tracta d'un constructe que comparteix moltes característiques amb l'A i donada la seua 

elevada prevalença en els joves, cal seguir investigant i identificant quines persones 

són més vulnerables a patir-la, per tal de dissenyar la seua prevenció i intervenció de 

la manera més adequada. 

Diversos factors s'han relacionat habitualment amb l’AM i, per tant, poden ser 

factors que augmenten la vulnerabilitat a l’AM. Com a constructe que comparteix tanta 

variància amb l’A, les variables seran molt semblants a les comentades anteriorment. 

Entre elles està la joventut. Les investigacions indiquen que les persones més joves 

tenen més simptomatologia d’AM que les persones grans (Schiestl i Gearhardt, 2018; 

Wiss i Brewerton, 2020). La joventut és un període de vulnerabilitat que et fa més 

susceptible als efectes del medi ambient. A més, és més difícil avaluar els riscos, cosa 

que fa més difícil resistir-se a consumir aliments poc saludables. Les dones també 

poden tenir més probabilitats de tenir AM (Gearhardt i cols., 2016; Pursey i cols., 

2014), tot i que sembla que és el sobrepès o l'obesitat observat en aquestes mostres 

de dones el que realment està relacionat amb l'AM (Pursey i cols., 2014), ja que alguns 

estudis assenyalen que no hi ha diferències de gènere en AM en poblacions no 

clíniques (Ahmed i Sayed, 2017; Hauck i cols., 2017; Pursey i cols., 2014; Schulte i 

Gearhardt, 2017). Això pot ser perquè les persones que tenen un risc genètic de ser 

obeses tenen més probabilitats de consumir aliments poc saludables (Gearhardt, 

White, i cols., 2011; Rapuano et al., 2017). 

La literatura també ha assenyalat una relació positiva entre els estils alimentaris 

i l'AM. És a dir, s'ha observat que les persones que tendeixen a menjar com a resposta 

a emocions negatives (p. ex., estrès i ansietat) i com a resposta a estímuls ambientals 
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(p. ex., aliments apetitosos) també tenen més probabilitats de ser addictes als aliments 

(Pepino i cols., 2014; Schulte i Gearhardt, 2017). Això pot ser perquè les persones que 

mengen en resposta a emocions negatives necessiten aliments per calmar-se, amb la 

qual cosa poden necessitar cada vegada més menjar per sentir-se millor (Dingemans 

i cols., 2009), que al seu torn pot contribuir a l’AM. De la mateixa manera, els 

menjadors externs, ja que tendeixen a menjar quantitats més grans d'energia (Wardle 

i cols., 1992), això pot fer que el seu sistema de recompensa cerebral siga més 

sensible i, per tant, necessiten menjar més aliments per sentir-se bé, cosa que també 

pot contribuir a l’AM. Els consumidors restrictius també tenen més probabilitats de tenir 

AM, potser a causa de la dieta que els porta a menjar més i a tornar-se més addictes 

als aliments (Schiestl i Gearhardt, 2018; Wiss i Brewerton, 2020). 

Finalment, s'observa una de les relacions més fortes entre l’A i l’AM (Escrivá-

Martínez i cols., 2019; Gearhardt i cols., 2012; Gearhardt i cols., 2016)  i entre la 

bulímia i l’AM (Meule i cols., 2014). Aquestes tres variables comparteixen moltes 

coses, inclosa la ingesta molt alta d'aliments o el malestar després d'una ingesta 

elevada d'aliments. Aquesta variància compartida pot fer-los tan estretament 

relacionats. Una altra hipòtesi podria ser que el comportament d’A i la bulímia poden 

sensibilitzar el sistema de recompensa i necessitar seguir menjant per sentir-se 

satisfet, contribuint així a l’AM (Robinson i cols., 2015).  

Fins ara, diversos estudis han informat d'associacions o prediccions entre 

aquestes variables i l’AM, però no hi ha cap estudi que haja analitzat la predicció de 

totes aquestes variables conjuntament sobre l’AM. És important que els estudis futurs 

analitzen com es relacionen totes aquestes variables i fins a quin punt poden explicar 

conjuntament l'AM, amb l'objectiu de considerar-les totes en la prevenció i tractament 

d'aquesta problemàtica tan prevalent en els joves. 

Finalment, no podem oblidar una de les variables que ha tingut i continua tenint 

un major impacte en els estils de vida de les persones: l'estrès. L'estrès es defineix 

com el conjunt de reaccions psicològiques i fisiològiques que experimenten les 

persones davant de fortes exigències ambientals (Selye, 1956). L'estrès pot originar-

se de fonts internes, per exemple, la manera com les persones gestionen i resolen els 

problemes, el temperament o la salut mental i física. També pot tenir el seu origen en 

agents externs, com ara l'excés de treball o l'estudi excessiu, problemes familiars o 
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alguna cosa totalment externa i impredictible, per exemple, viure una pandèmia global. 

El març del 2020, el món sencer es va veure atrapat en el que seria un dels 

períodes més estressants del segle passat: la pandèmia de la COVID-19. Una 

pandèmia global que seria causada pel virus SARS-CoV-2 i que provocaria milions 

d'hospitalitzacions i morts a tot el món. Aquesta pandèmia i les mesures que s'havien 

d'adoptar per fer-hi front anaven a ser molt estressants i provocarien un canvi en l'estil 

de vida de les persones, sobretot en els comportaments dietètics. En el següent 

apartat, veurem com la COVID-19 i el període de confinament van afectar els hàbits 

alimentaris. A més, també veurem fins a quin punt l'estrès i els estils alimentaris poden 

afectar aquests comportaments alimentaris. 
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1.5. COVID-19 i hàbits alimentaris 

L'estrès és una variable que pot influir en els hàbits alimentaris de la població. 

En la primera part d'aquest apartat es parla de la influència del confinament de la 

COVID-19 en els hàbits alimentaris dels joves. En la segona part d'aquest apartat es 

comenten els principals factors de risc que poden haver influït en els patrons 

alimentaris disfuncionals dels joves durant el confinament per la COVID-19. 

La pandèmia de salut global provocada per la propagació del SARS-COV-2, que 

causa la malaltia anomenada COVID-19, ha provocat un nombre molt elevat 

d'infeccions i, fins avui, un total de 5.248.747 morts a tot el món (Centre de Ciència i 

Enginyeria de Sistemes, 2021). Es va detectar per primera vegada el desembre de 

2019 a Wuhan (Xina) i es va estendre a la majoria de països, inclosa Espanya. 

L'evolució de la malaltia des que es va conèixer va ser molt alarmant, i les autoritats 

sanitàries es van veure obligades a declarar l'estat d'alerta sanitària i el confinament 

dels ciutadans a la majoria de països del món (Anderson i cols., 2020).  

A Espanya, 88.159 persones han mort fins ara a causa de la COVID-19 (Centre 

de Ciència i Enginyeria de Sistemes, 2021). Entre les mesures preventives que va 

posar en marxa el govern espanyol hi havia el confinament domiciliari des del 14 de 

març de 2020 fins al 2 de maig de 2020. Durant aquest període, només es van 

permetre activitats a l'exterior, i va ser a partir del 2 de maig de 2020 quan tots els 

ciutadans van poder eixir a fer esport, regulant la seua presència fora de casa en 

diferents edats i franges horàries. 

El període de contenció de la COVID-19 va ajudar molt a reduir les taxes 

d'infecció i morts, però també va suposar una alteració dels estils de vida de la 

població, especialment els hàbits alimentaris.  

Una població d'interès a mirar és l'edat adulta jove (18-30 anys) (Society for 

Adolescent Health and Medicine, 2017). Són especialment vulnerables al canvi, ja que 

es troben en un període crític de desenvolupament entre l'adolescència i l'edat adulta 

i tenen un alt nivell d'activitat professional i educativa. A més, aquesta població es 

caracteritza per nivells més alts d'estrès, consum d'aliments poc saludables i estils de 

vida sedentaris, la qual cosa la fa més vulnerable a problemes mèdics (per exemple, 

obesitat, càncer) o mentals (per exemple, depressió, ansietat). Això, sumat als ràpids 
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canvis econòmics, socials i tecnològics i a la dificultat per assumir rols familiars i 

laborals, els converteix en un col·lectiu vulnerable que val la pena analitzar. Cal tenir 

en compte que aquesta població mai s'ha enfrontat a una pandèmia, la qual cosa pot 

estar associada a una capacitat reduïda per fer front a l'estrès d'una pandèmia de 

COVID-19. 

La investigació que ha descobert com el confinament afectava els hàbits 

alimentaris de la població jove en general ha apuntat a resultats molt contradictoris. 

D'una banda, hi ha estudis que apunten a un augment del consum d'aliments 

processats (rics en sucres i greixos), que pot provocar un augment de l'IMC, sobretot 

en poblacions amb sobrepès i obesitat (Ammar i cols., 2021; Pellegrini i cols., 2020; 

Sidor i Rzymski, 2020). A més, l’A també va augmentar durant el període de 

confinament (Phillipou i cols., 2020). Es podria pensar que romandre tant de temps a 

l'interior sense poder eixir, tenir grans quantitats d'aliment a la vista i l'avorriment i 

l'estrès podria provocar un augment d'aquests patrons alimentaris disfuncionals. Els 

humans som éssers socials, així que romandre sols sense poder eixir tant de temps, 

juntament amb la por a la malaltia COVID-19, podria haver augmentat les emocions 

negatives, com l'estrès, la tristesa o la por, i per tant, podrien haver utilitzat el menjar 

per fer front a aquestes emocions negatives. 

No obstant això, d'altra banda, hi ha investigacions que apuntaven a un augment 

del consum d'aliments saludables i una disminució del menjar ràpid, especialment en 

els joves (Di Renzo i cols., 2020; Rodríguez-Pérez i cols., 2020). A més, no era 

habitual observar canvis en l'IMC durant el confinament a la població general (Di 

Renzo i cols., 2020; Haddad i cols., 2021). En aquest cas, es podria pensar que 

l'augment de la disponibilitat de temps durant el confinament va portar els més joves 

a cuinar aliments més saludables i a fer exercici en major mesura, la qual cosa va tenir 

un impacte positiu en el seu estil de vida i hàbits de salut. Encara que es desconeix, 

també és possible que els joves es cuidaren més per por a emmalaltir de la COVID-

19 i que les conseqüències foren més negatives, ja que, per exemple, era ben sabut 

que el sobrepès estava associat amb una major probabilitat d'hospitalització i mort per 

COVID-19 (Simonnet i cols., 2020).  

En relació als estils d'alimentació (alimentació emocional, externa i restrictiva) 

s'esperaria que no hi haguera cap canvi durant el confinament, ja que s'ha demostrat 
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que els estils alimentaris són estables en circumstàncies adverses en els joves 

(Meiselman i cols., 1998). No obstant això, fins ara no hi ha estudis que hagen avaluat 

si els estils d'alimentació es van modificar durant el confinament a casa per la COVID-

19. 

A partir de la literatura, és difícil treure una conclusió precisa sobre com va afectar 

el confinament a casa en els hàbits alimentaris dels joves. A més, els estudis que 

comparen els hàbits alimentaris abans i durant la pandèmia tenen limitacions 

importants. La principal limitació és la mesura dels hàbits alimentaris i l'IMC durant el 

confinament sense disposar de dades reals d'abans de la pandèmia. Els estudis es 

limiten a preguntar sobre els hàbits alimentaris de manera retrospectiva, cosa que 

podria conduir a un biaix en els informes, ja que responen setmanes o mesos després 

de l'aparició d'aquests comportaments. Fins ara, no disposem d'estudis que avaluen 

les conductes alimentaries abans i durant el confinament, és a dir, amb dades reals 

tant abans com durant el període de confinament a domicili. És important analitzar els 

canvis en els hàbits alimentaris durant el període de pandèmia, ja que podem estar 

involucrats en situacions d'estrès similars en el futur i saber què passa durant aquests 

períodes ens pot ajudar a prevenir futurs comportaments de salut no desitjats en els 

joves. 

És ben sabut que no totes les persones corren el mateix risc de desenvolupar 

patrons alimentaris disfuncionals en moments de gran estrès. Moltes característiques 

poden influir en la vulnerabilitat a desenvolupar diferents hàbits alimentaris 

disfuncionals. És important saber quins factors o característiques poden predir 

aquests patrons alimentaris disfuncionals en moments d'estrès elevat, ja que això ens 

pot ajudar en la seua prevenció i tractament en futures pandèmies o en moments 

d'estrès futurs. 

Com s'ha comentat en seccions anteriors, els estils d'alimentació (alimentació 

emocional, externa i restrictiva) s'associen habitualment amb patrons alimentaris 

disfuncionals (per exemple, A i consum d'aliments rics en greixos i sucre) (Mason i 

Lewis, 2014; Racine i cols., 2011; Rolls i cols., 2007; Stice i cols., 2002). La literatura 

indica que el paper dels estils alimentaris en els patrons alimentaris disfuncionals pot 

ser crucial en moments d'estrès elevat. Per exemple, els individus que mengen com a 

resposta a emocions negatives (menjadors emocionals) mostren una major 
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desregulació de les seues emocions durant els moments d'estrès i poden menjar més 

per fer front a aquests estats negatius (Spoor i cols., 2007). Dit d'una altra manera, els 

que mengen emocionalment en moments d'estrès busquen recompensa per les seues 

emocions negatives, i el menjar és una recompensa emocional important per a ells 

(Cecchetto i cols., 2021). Això pot tenir conseqüències negatives, ja que s'ha trobat 

que el menjar emocional afecta l'IMC (Czepczor-Bernat i Brytek-Matera, 2021).  

L'alimentació externa és un altre estil d'alimentació que també pot afectar els 

hàbits alimentaris en moments d'estrès (Okumus i Ozturk, 2021). Aquest estil 

d'alimentació s'ha associat amb el consum d'aliments poc saludables i un augment del 

consum d'aliments (Anschutz i cols., 2009). Els consumidors externs tendeixen a 

menjar més quan s'enfronten a aliments que són agradables a la vista o a l'olfacte (van 

Strien i cols., 1986). Durant el confinament, es van acumular grans quantitats 

d'aliments a casa, per la qual cosa es pot esperar que aquells amb una alimentació 

externa més alta menjaren més i pitjor durant el confinament a casa. 

Finalment, l'alimentació restrictiva també pot haver afectat els hàbits alimentaris 

durant el confinament. S'ha observat que l'estrès pot augmentar l'A en els consumidors 

restrictius (Woods i cols., 2010). Els consumidors restrictius tenen com a objectiu 

mantenir o reduir el pes, per tant, menjaran menys i més aliments saludables per 

assolir el seu objectiu (Anschutz i cols., 2009). Tanmateix, aquesta privació dietètica 

s'associa habitualment amb l’A, a causa de la incapacitat de mantenir aquesta dieta al 

llarg del temps (Fairburn i cols., 2003; Stice i cols., 2000). Per tant, pot ser que durant 

el confinament hi haja una major probabilitat que els consumidors restrictius 

augmenten l’A i que aquesta relació s'accentue per l'estrès. 

Tot i que la lògica portaria a creure que els estils alimentaris poden haver influït 

directament en els patrons alimentaris disfuncionals i l'IMC durant el confinament, fins 

ara no hi ha estudis que ho hagen examinat. Calen estudis que examinen la capacitat 

predictiva dels estils alimentaris (alimentació emocional, externa i restrictiva) sobre els 

patrons alimentaris disfuncionals (A, ingesta de greixos i IMC) durant el confinament. 

Aquests resultats poden ajudar a millorar les intervencions enfocades a millorar els 

comportaments alimentaris en moments d'estrès elevat i, al seu torn, a prevenir 

l'obesitat i els problemes de salut tan freqüents en la joventut actual. 
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Finalment, cal destacar que el confinament va ser un període estressant per a 

moltes persones, però no podem oblidar les diferències individuals. No totes les 

persones han sentit estrès durant el confinament. Tenint en compte tot l'anterior, 

sorgeix la següent pregunta: És possible que només les persones que van percebre 

l'estrès augmentaren els seus patrons d'alimentació inadaptats? Si és així, en quins 

tipus de persones va ser més forta aquesta relació? 

Els estils de menjar ens poden ajudar a entendre la relació entre l'estrès percebut 

i l'A. Per exemple, s'ha observat una relació positiva entre l'alimentació emocional, 

l'estrès i el consum d'aliments no saludables (Hou i cols., 2013). També s'ha conclòs 

que l'alimentació emocional s'associa amb un augment de l'A durant el confinament 

(dos Santos Quaresma i cols., 2021), que es podria explicar pel fet que els devoradors 

emocionals recorren a l’A per reduir l'estrès del confinament. Els que mengen 

externament també poden tenir dificultats per allunyar-se dels estímuls apetitius en 

moments d'estrès elevat, augmentant la probabilitat d'A (Touyz i cols., 2020). Pel que 

fa als consumidors restrictius, és possible que en situacions d'estrès disminuisquen la 

seua pròpia autoregulació, el que els porta a augmentar la seua ingesta alimentària 

(Baumeister i cols., 1993).  

Per tant, tenint en compte que l'estrès pot influir en l’A (Crowther i cols., 2001), 

sorgeix la següent pregunta: Per a quins tipus de persones la relació entre estrès i A 

es fa més forta? Tenint en compte la literatura, és possible que l'alimentació 

emocional, externa i restrictiva modere la relació entre l'estrès percebut i l'A? Es 

necessiten estudis per examinar per a quins tipus de persones la relació entre l'estrès 

percebut i l'A durant el confinament és més forta. Com s'ha comentat anteriorment, 

aquests estudis ens poden ajudar en la prevenció i tractament de l'A en moments 

d'estrès elevat, i així prevenir en la mesura del possible les conseqüències associades 

a aquesta conducta alimentària. 

Com s'ha assenyalat a la secció introductòria, els patrons alimentaris 

disfuncionals (ingesta de greixos, A i AM) i AA són molt freqüents en els joves d'avui i 

estan associats amb conseqüències molt negatives a curt i llarg termini. És ben sabut 

que hi ha una alta comorbiditat entre l’A i l’AA, però, cap estudi ha revisat els punts 

comuns, les diferències i la direccionalitat entre els dos comportaments. Cal conèixer 

l'estat de l'art de la relació entre l’A i l’AA, i veure si es poden influir mútuament. 
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Estudis bàsics i epidemiològics han demostrat la influència de la ingesta de 

greixos i l’A en l’AA. Tanmateix, no hi ha estudis que hagen avaluat la relació entre la 

dieta i els patrons d'ingesta i l’AA en joves. Es necessiten estudis translacionals que 

avaluen l'impacte dels hàbits alimentaris, especialment el consum de dietes altes en 

greixos i sucres i l’A, sobre la vulnerabilitat a l’AA en els joves. 

A més, s'ha demostrat que moltes variables dietètiques i de personalitat estan 

relacionades amb els patrons alimentaris disfuncionals i el consum d'alcohol en els 

joves i, per tant, poden influir directament o indirectament en aquestes conductes. 

Encara no hi ha estudis que hagen analitzat en profunditat quins factors poden predir 

l'aparició i desenvolupament de la ingesta de greixos, l’A, l’AM i l’AA en els joves. Cal 

més coneixement sobre els factors de risc que poden influir en aquestes conductes 

prevalents en els joves per tal de contribuir a una millor comprensió, prevenció i 

tractament. 

Finalment, també cal conèixer com es poden modificar aquests patrons 

alimentaris en condicions d'estrès i quins factors de risc poden influir en aquestes 

conductes en condicions d'estrès. La pandèmia de la COVID-19 i les mesures 

adoptades per frenar la malaltia de la COVID-19 poden haver afectat especialment els 

comportaments alimentaris dels joves. Tanmateix, cap estudi fins ara no ha avaluat 

diferències en els estils d'alimentació (alimentació emocional, externa i restrictiva), A, 

ingesta de greixos i IMC abans i durant el confinament per COVID-19. A més, tampoc 

hi ha estudis que hagen examinat el paper predictiu dels estils alimentaris en aquests 

patrons alimentaris disfuncionals durant el període de confinament estricte per COVID-

19. Tampoc cap estudi ha respost la pregunta següent: és possible que només les 

persones que percebien l'estrès augmentaren els seus patrons alimentaris 

disfuncionals? Si és així, en quines persones va ser més forta aquesta relació? 

Per cobrir aquests buits de la literatura, aquesta Tesi Doctoral proposa alguns 

objectius que es tractaran en l'apartat següent. 
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General introduction 

Binge eating (BE) and binge drinking (BD) are highly prevalent problems in young 

people and associated with very negative consequences (Bava & Tapert, 2010; 

Ferriter & Ray, 2011; Steele et al., 2016). Given the high prevalence and linked health 

and quality of life consequences, there has been a growing body of research that has 

been interested in studying the shared characteristics and relationship between BE 

and BD (Bahji et al., 2019; Ferriter & Ray, 2011). However, to our best knowledge, no 

study has reviewed the commonalities, differences, and directionality between the two 

behaviors. The first aim of this Thesis was to conduct a narrative review to identify the 

commonalities between BE and BD, the differences, and the influence of one behavior 

on the other and vice versa (study 1). 

To assess BE in young Spanish population, a reliable and valid Spanish scale is 

needed to measure the construct of A. The Binge Eating Scale (BES) is commonly 

used to identify binge eaters (Gormally et al., 1982), however, no study has analyzed 

the psychometric properties of the scale in the general Spanish population. Therefore, 

the second objective was to validate the BES to measure BE in young Spanish 

population (study 2). 

Epidemiological studies have repeatedly shown that alcohol can stimulate food 

consumption (Caton et al., 2004, 2005, 2007; De Castro & Orozco, 1990; Westerterp-

Plantenga & Verwegen, 1999; Yeomans, 2010). However, the influence of dietary 

intake on alcohol consumption is less known. A recent study in animal models have 

demonstrated the predictive role of fat intake and BE on BD (Blanco-Gandía, Ledesma, 

et al., 2017), although there are no human studies that have assessed the predictive 

role of these intake and diet patterns on BD. Translational studies assessing the impact 

of fat intake and BE on vulnerability to BD in young people are needed. Therefore, the 

third aim was to examine the predictive role of dysfunctional eating patterns (BE and 

fat intake) on BD in young people (study 3). 

The literature has separately pointed to some factors that may be associated with 

fat intake, BE, FA and BD in young people (e.g., gender, age, BMI, eating styles, etc.) 

(Camilleri et al., 2014; Kakoschke et al., 2015; Linardon & Messer, 2019; Mason & 

Lewis, 2014; Sultson et al., 2017). However, whether these variables together may act 
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as risk factors for dysfunctional eating behaviors (fat intake and BE) and excessive 

alcohol consumption in young people has not yet been investigated. Therefore, the 

fourth aim of this Doctoral Thesis was to analyze whether different individual variables 

(gender, BMI, drive for thinness, body dissatisfaction, eating styles, impulsivity, and 

FA) could predict BD through their relationship with fat intake and BE (study 3).  

To assess FA, it was also necessary to use a reliable and valid scale to measure 

FA in young Spaniards. The modified Yale Food Addiction Scale 2.0 (YFAS 2.0) is well 

known worldwide for assessing FA and has obtained adequate psychometric 

properties (Schulte & Gearhardt, 2017). Although it has been validated in many 

languages, it has not yet been validated in Spanish. Therefore, the fifth objective of the 

present Doctoral Thesis was to validate the mYFAS 2.0 to measure FA in young 

Spanish population (study 4). The sixth objective was to analyze the predictive power 

of gender, age, BMI, eating styles, BE and bulimia on FA (study 4). 

Eating patterns may be modified in times of stress. The COVID-19 pandemic and 

the measures taken to curb infections had a major impact on young people's lifestyles, 

especially eating habits (Ammar et al., 2021; Pellegrini et al., 2020; Phillipou et al., 

2020; Sidor & Rzymski, 2020). To our best knowledge, there are no studies assessing 

eating behaviors before and during confinement, i.e., with real data both before and 

during the period of home confinement. Therefore, the seventh aim was to assess 

differences in eating styles (emotional, external, and restrictive eating), BE, fat intake 

and BMI before and during COVID-19 confinement (study 5). The eighth objective was 

to analyze for the first time the predictive role of eating styles on BMI, fat intake and 

BE during the period of strict COVID-19 confinement (study 5). 

It is important to know which factors can predict these dysfunctional eating 

patterns at times of elevated stress, as this may help us in their prevention and 

treatment in future pandemics or at future stressful times. Therefore, the ninth and final 

aim was to assess whether eating styles moderated the relationship between 

perceived stress and BE during COVID-19 confinement (study 6). A mobile application 

was designed to measure BE and perceived stress during confinement in real time, 

avoiding recall bias and improving ecological validity. Although this relationship had 

been studied in normal times, it had not yet been tested in times of high stress. With 

this study, we aim to answer the question: "Can eating styles enhance the relationship 
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between perceived stress and BE during COVID-19 confinement?”. 

The introduction is divided into five sections. In the first section, the main eating 

and drinking problems of young people are defined, and the prevalence and 

consequences associated with each problem are presented. The most used 

instruments for assessing BE and FA are also presented.  

In the second section, the commonalities between BE and BD, and the personal 

variables and neurobiological mechanisms that may predict both behaviors are 

discussed. 

In the third section, the relationship between BE and BD is explored, discussing 

the influence of one on the other and vice versa.   

In the fourth section, the main variables that have been shown to be associated 

with dysfunctional eating patterns (fat intake and BE) and that may therefore also 

indirectly influence the onset and development of BD in young people are presented. 

The variables that are most related to FA and that may also act as risk factors in this 

problem are also presented. 

In the fifth and final section, the influence of strict COVID-19 confinement on 

young people's eating habits is explored. The main risk factors that may have 

influenced the dysfunctional eating patterns of young people during COVID-19 

confinement are also discussed.   
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1.1. Youth and inadequate habits in relation to dietary patterns and alcohol 
consumption 

Youth (from 18 to 30 years old) is considered a period of vulnerability, in which 

problems in eating habits and an increase in alcohol consumption are frequently 

observed in young people. In particular, eating disorders, alcohol and drug use and an 

increased tendency to seek new sensations and risky behaviors are frequently 

observed (Bava & Tapert, 2010). 

Alcohol consumption is a very important risk factor for young people's health. 

Alcohol is currently the most widely consumed drug among young men and women 

(Government Delegation for the National Plan on Drugs, 2018; Inchley et al., 2018). 

However, the brain is still finishing maturing at this age and alcohol produces a 

neurotoxic effect that can seriously damage young people's health. Thus, studies 

indicate that alcohol produces multiple consequences that may become irreversible in 

young people, such as unsafe driving, aggression, sexual and risky behavior, 

emotional problems, poorer academic performance and alcohol use disorders in 

adulthood (Cservenka & Brumback, 2017; Jones et al., 2018; Kuntsche et al., 2017). 

Another problem that has grown exponentially in recent years and has become a 

serious public health issue is diet. Dysfunctional eating patterns are increasingly 

common among youth, characterized by drinking a lot of sugary drinks, skipping meals 

or eating large amounts of processed food rich in unhealthy fats, i.e. saturated and 

trans fats, as well as sugars (Fleming-Milici & Harris, 2020; Navarro-Cruz et al., 2017). 

Living with university peers, financial hardship, or reduced ability to cook well may be 

responsible for these dysfunctional eating patterns. These eating habits are associated 

with overweight and obesity (Drewnowski, 2007), which in turn are strongly associated 

with serious health complications such as diabetes, cancer or cardiovascular disease 

(Swinburn, 1998). These problems also entail significant costs to society, reflected in 

increased health care burden, decreased work productivity and increased sick leave 

(Kleinman et al., 2014). 

Generally, the problem lies not only in the consumption of alcohol or a specific 

type of diet, but also in the pattern of consumption, i.e., the phenomenon known as 

"binge". The term “binge” is commonly used to describe a pattern characterized by 
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large and uncontrolled consumption, which can be applied to both alcohol (BD) and 

food (BE) (American Psychiatric Association, 2013; Paul et al., 2011). 

BD is defined as drinking pattern that raise the blood alcohol concentration to 

≥0.08 g per cent, and specifically corresponds to the consumption of more than four 

drinks in women (five or more in men) in a two-hour period (Tapia-Rojas et al., 2017). 

This pattern of consumption has a higher incidence in the youth population, it 

manifests itself equally in both sexes and its habitual form of consumption is 

associated with a low perception of risk and a feeling of loss of control over that 

intake (Balodis et al., 2009; Carlson et al., 2010; Galán et al., 2014; Soler-Vila et 

al., 2014). This type of pattern has become a favorite way for young people to 

consume alcohol (Dawson et al., 2015). A quarter of young people report abusing 

alcohol (Kanny et al., 2018) and half report consuming five or more drinks on one 

occasion (Wechsler & Nelson, 2008). This problem has multiple implications at 

individual, family, societal and community levels (Ferriter & Ray, 2011; Laghi et al., 

2014). One of the most worrying consequences of this consumption is the risk of traffic 

accidents in young people, with almost half of the young people who have died in car 

accidents having consumed alcohol (Galicia-Paredes et al., 2017). In Spain, BD is 

also associated with high rates of morbidity and mortality, emergencies, alcohol 

dependence, acute intoxication, use of other emerging drugs, risky sexual 

behavior, interpersonal conflicts and aggression (Galicia-Paredes et al., 2017; 

Guitart et al., 2011; Isorna et al., 2015; Moral & Ovejero, 2011).  

BE is defined as the objective intake of an excessive amount of food in a short 

period of time and a sense of loss of control over that intake, often accompanied by 

emotional distress, such as shame or guilt, and an absence of compensatory behaviors 

(American Psychiatric Association, 2013). This concept is closely linked to the 

consumption of high-fat and high-sugar foods, as BE usually occurs with these high-

calorie foods (Allison & Timmerman, 2007; Avena et al., 2009). The prevalence of BE 

in young people is high (0.3%-3.1%) (Sonneville et al., 2013), and has shown an 

increase in recent decades (Hudson et al., 2007; Smink et al., 2014), especially in 

young adulthood (Goldschmidt et al., 2014). Two peaks of onset of BE in youth have 

been reported, the first after puberty (around 14 years of age) and the second at the 

end of adolescence (19-24 years) (Smink et al., 2014). Although BE can be present in 
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eating disorders (anorexia, bulimia and BE disorder) as well as in overweight and 

obese people, it is very common for people to get fed up with eating without being 

obese; in addition, most obese people do not have BE (Hudson et al., 2007; Kessler 

et al., 2013). These episodes also have very negative consequences, including 

medical conditions such as diabetes, hypertension, obesity, coeliac disease, metabolic 

syndrome, as well as psychological problems, such as depressive and anxiety 

disorders (Hudson et al., 2007; Keski-Rahkonen & Mustelin, 2016; Kessler et al., 

2013).  

The high prevalence of BE associated with young people and the observed 

consequences have led to the need for the development of self-report measures of 

BE. The BES (Gormally et al., 1982) is the most widely known scale for measuring BE. 

It has demonstrated high sensitivity and specificity for detecting BE (Grupski et al., 

2013) and its validity has been confirmed in clinical and non-clinical samples (Duarte 

et al., 2015; Hood et al., 2013). Despite its relevance, the factor structure is 

controversial, with some studies reporting that there is only one BE factor, and other 

studies reporting that BE consists of two factors: cognitive BE and behavioral BE 

(Duarte et al., 2015; Zúñiga & Robles, 2006). The scale has been validated in many 

languages but has not yet been validated in Spanish in the general population. Further 

research on the factor structure of the scale is needed. Furthermore, given the high 

prevalence of this problem in young people and the associated consequences, reliable 

scales that measure BE in the general Spanish population are needed in order to have 

a reliable and valid measure in this population. 

A concept that is closely related to BE and has become very popular in recent 

decades is the concept of FA (Gearhardt, White, et al., 2011). Specifically, the literature 

is extensive on the debate of parallels between substance use disorders and BE 

disorder (Gearhardt et al., 2009a). This debate speculates on the question of whether 

highly processed foods (e.g. chocolate or pizza) have an addictive potential 

comparable to drugs (Gearhardt, Davis, et al., 2011), which may reflect common neural 

correlates (e.g. activation of the same brain reward pathways). In this sense, FA is 

defined as the excessive and dysregulated intake of high-fat and/or high-sugar foods 

(Schulte et al., 2015), including among others: decreased control over the consumption 

of such foods, intense craving for such foods, failed attempts to eliminate such 
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consumption, continued use despite negative consequences, etc. 

The concept of FA remains a hotly debated topic (Avena et al., 2012). An 

important point of debate is that there is no clear definition of FA. Opponents of the 

concept are quick to point out that some symptoms of FA (withdrawal or tolerance) are 

limited to animal models and do not occur in human eating behavior (Rippe & Marcos, 

2016). Other researchers argue that the core of eating psychopathology is different 

from that of substance dependence, for instance, in eating problems there are 

concerns about shape and weight that are not present in substance use (Ziauddeen et 

al., 2012). However, in support of the concept of FA, others point out that the 

paradigms used in animal models may be comparable to the eating behavior of 

individuals with eating problems and that the criteria for drug abuse and dependence 

can be perfectly transposed to food (Meule, 2014).  

To overcome this debate, the Yale Food Addiction Scale (YFAS; Gearhardt et al., 

2009b) was developed. This instrument measures the presence of FA symptoms 

based on the DSM-IV substance use disorder criteria, with the addition of criteria for 

clinical significance, i.e., significant distress or impairment in different areas (personal, 

social, occupational, etc.). A diagnosis of FA can be made when three criteria are met, 

and significant distress or impairment is present. This scale and its respective versions 

have shown good psychometric properties and have been well supported in research. 

The new version of the scale, the YFAS 2.0, reflects the DSM-5 changes in diagnostic 

criteria for substance use disorder (American Psychiatric Association, 2013; Gearhardt 

et al., 2016) and appears to have better internal consistency than the YFAS (Gearhardt 

et al., 2016). The short version of this scale, the mYFAS 2.0, has already been 

developed and validated, and has obtained adequate psychometric properties (Schulte 

& Gearhardt, 2017). The mYFAS 2.0 has been validated in many other languages 

(English, Arabic, Portuguese, Czech, Italian, French). However, it has not yet been 

validated in Spanish. There is a need for short scales validated in Spanish that assess 

FA according to DSM-5 criteria, in order to observe whether FA is clinically prevalent 

in young people in the Spanish context, and to develop strategies to prevent or treat it.   

In relation to the prevalence of FA, the results are alarming. Nearly a quarter of 

people with obesity meet criteria for FA (Pursey et al., 2014), and it is also highly 

prevalent in young people of normal weight, with some studies indicating that 11-25% 
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of university students have FA (Gearhardt et al., 2009b; Murphy et al., 2014; Pursey et 

al., 2014; Rostanzo & Aloisi, 2021). This problem represents serious consequences 

for people's health, with an increase in processed food consumption and its associated 

consequences (Steele et al., 2016), which also indirectly impact on public health costs. 

As can be seen in this section, alcohol consumption problems and dysfunctional 

eating behaviors can increase the vulnerability of young people to develop different 

medical and mental health pathologies (cancer, diabetes, overweight, obesity, severe 

mental health problems, etc.). These behaviors have increased exponentially in recent 

years, especially in young people, and constitute a serious public health problem. It is 

important to establish health policies that help to curb these behaviors and reduce the 

associated harms in the short and long term. To this end, further research is needed 

on their prevalence, consequences, co-morbidity, as well as the risk factors that may 

be precipitating these behaviors.  

The high prevalence of BE and BD in young people and the consequences on 

health and quality of life have led to a growing interest in investigating the shared 

characteristics and relationship between the two (Bahji et al., 2019; Ferriter & Ray, 

2011). In the following section, we provide a framework for understanding BE and BD, 

discussing the similarities between the two, the personal characteristics and the 

neurobiological mechanisms that may underlie both behaviors. 
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1.2. Commonalities between binge eating and binge drinking and 
contributing factors 

The first part of this section focuses on the similarities found between BE and BD. 

The second part focuses on the common relevant contributors to explain the 

occurrence of BE and BD.   

BE and BD are both defined as the consumption of a substance, which can be 

food or alcohol, in very large quantities and over a short period of time (American 

Psychiatric Association, 2013; Paul et al., 2011). The literature indicates that both 

behaviors have addictive potential (Benjamin & Wulfert, 2005), as they are 

characterized by an uncontrollable and repetitive response (Ferriter & Ray, 2011; Laghi 

et al., 2014) that is associated with negative personal, academic and social effects 

(Ferriter & Ray, 2011).  

Research indicates that BE and BD may be a risk factor for eating disorders and 

substance use disorders (Grant et al., 2001). In addition to their high comorbidity, BE 

may be predictive of alcohol problems (Field et al., 2012; Sonneville et al., 2013), and 

BD may predict an increase in dysfunctional eating patterns (Nelson et al., 2009).  

In relation to their age of onset, both BE and BD tend to begin in adolescence, 

and are most commonly observed in young adulthood (Kanny et al., 2018; Kessler et 

al., 2013). These risk behaviors are highly prevalent in college students (Ferriter & 

Ray, 2011), with nearly half of students consuming a greater amount of food than would 

someone else in similar circumstances (Kelly-Weeder, 2011) and a loss of control over 

that intake (Lipson & Sonneville, 2017). The same number is observed in the 

prevalence of young people who binge drink (Croteau & Morrell, 2019; Ferriter & Ray, 

2011). This stage of development is critical in brain maturation and the cognitive and 

physiological changes that occur, which may explain why young people are more 

vulnerable to all these environmental threats (Harris & Fleming-Milici, 2019). 

The literature has also pointed to another commonality between BE and BD: the 

associated negative consequences. Both behaviors produce very similar 

consequences in individuals, including mental problems, such as depression and 

anxiety, or medical problems, such as diabetes, overweight or obesity, as well as an 

increased likelihood of engaging in high-risk behaviors and poor academic 
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performance (Fazzino et al., 2017; Ferriter & Ray, 2011; Kuntsche et al., 2017; 

Raevuori et al., 2015; Striegel-Moore & Franko, 2008).  

In addition to examining similarities in both, it is also necessary to focus on 

common personal characteristics and psychophysiological mechanisms that may 

contribute to a better understanding of the cause of both problems (Ferriter & Ray, 

2011; Ventura-Cots et al., 2017).  

Perspectives that have examined eating problems and alcohol or substance use 

problems point to mood dysregulation as one of the causal factors for both behaviors. 

Mood problems have been found to be relevant in predicting BD (Lamis et al., 2010) 

and BE (Phillips et al., 2016; Wheeler et al., 2005). Stress, understood as an 

uncontrollable event that affects basic adaptive processes to regain homeostasis 

(Sinha, 2008), plays a central role as a risk factor in both youth alcohol problems 

(Kenney et al., 2013) and BE (Phillips et al., 2016). One possible explanation for the 

relationship between stress with BE and BD is cortisol, a hormone released in times of 

stress that may play an important role as a reinforcer of palatable foods and drugs 

(Naish et al., 2018; Sinha, 2001). Although the mechanism underlying the relationship 

between both BE and BD with mood dysregulation remains unknown, it has been 

suggested that both behaviors are used as coping mechanisms to deal with stress and 

regulate negative emotions (Laghi et al., 2009, 2014; Pompili & Laghi, 2017).  

Socio-cultural factors also play an important role in the onset and development 

of BE and BD. These include peer pressure, as individuals are more likely to eat and 

drink in large quantities in order to comply with group norms, improve their social status 

and ultimately be more accepted by their peer group (Laghi et al., 2012, 2015; Lai et 

al., 2013). In contrast, there are also factors that can reduce the risk of both behaviors, 

the most important of which is the family. It is well known that healthy family 

relationships and high levels of parental warmth reduce the likelihood of BE and BD 

(Cleveland et al., 2008; Langdon-Daly & Serpell, 2017).  

There are also several main neurobiological mechanisms that may underlie both 

behaviors. Eating problems and alcohol and substance addiction share alterations in 

the same brain systems, namely the dopaminergic, glutamatergic, serotonergic and 

endogenous opioid systems (Fletcher & Kenny, 2018; Hadad & Knackstedt, 2014; 
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Harrop & Marlatt, 2010; Pearlstein, 2002; Rothman et al., 2008). Thus, the mesolimbic 

reward circuitry is responsible for the craving and regulation of motivation to consume 

rewarding substances, and can be activated by both drugs and food (Davis et al., 2009; 

Volkow et al., 2008). Thus, both pleasure eating and substance abuse activate 

common reward pathways. In turn, the opioid system, specifically related to the 

sensory experience of liking, also seems to be involved (Berridge, 2009). In addition, 

several studies suggest that genetic factors may play an important role in the 

comorbidity of both behaviors (Pearlstein, 2002; Peveler & Fairburn, 1990; von Ranson 

et al., 2003). 

Another component that can influence both behaviors is the craving for the 

substance or the food. Craving is well known to be an essential component of addictive 

problems (Potenza & Grilo, 2014), being one of the main diagnostic criteria for 

substance use disorders (American Psychiatric Association, 2013). The triggers that 

generate craving, which can be environmental cues reminiscent of the substance (drug 

or food), produce a dopamine release that drives to seek and consume the substance 

(Volkow et al., 2008). For instance, craving for the substance induced by environmental 

cues has been linked to brain regions involved in the role of reward, such as the 

hippocampus or the amygdala (Bonson et al., 2002; Schneider et al., 2001).  

Finally, personality traits may also be underlying mechanisms for the occurrence 

of both behaviors. Precipitating factors include neuroticism, impulsivity, and reward 

sensitivity. Mood dysregulation may increase the likelihood of BE and BD, as discussed 

previously (Lamis et al., 2010; Phillips et al., 2016; Wheeler et al., 2005). This concept 

is closely linked to the personality trait of neuroticism. Neuroticism is defined as the 

tendency to experience negative emotions (Costa & McCrae, 1980). Neurotic 

individuals who usually experience depressive or anxious affect have been found to 

engage in BE and BD to a greater extent (Davis & Jamieson, 2005; Kuntsche et al., 

2008).  

Impulsivity is one of the personality characteristics most involved in BE and BD. 

Impulsivity is defined as responding to stimuli without planning and without 

consideration of the adverse effects that may result from impulsive behavior (Moeller 

et al., 2001). It is conceptualized as a multidimensional trait consisting of several traits, 

such as urgency, lack of planning and sensation seeking (Whiteside & Lynam, 2001). 
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Research indicates that urgency trait, understood as the tendency to act rashly in 

response to negative emotional states, is a common feature between BE and BD 

(Fischer et al., 2004). Therefore, it could be speculated that BE and BD may be a 

precipitating response to high levels of negative emotionality.   

Finally, reward sensitivity theory hypothesizes that people who overeat and take 

drugs use the substance (in this case, food or substance of abuse) to experience 

reward, while others do not need the substance because they feel reward from other 

stimuli (Volkow et al., 1999). Therefore, people who are more reward-sensitive will 

seek the substance to increase pleasure, which is not increased by other stimuli 

(Loxton & Dawe, 2007).  

This section provides a framework for a clearer understanding of BE and BD. On 

the one hand, the common mechanisms between BE and BD are highlighted, such as 

the onset and nature of the problem and the associated negative consequences. On 

the other hand, the causal mechanisms of both behaviors are discussed, such as the 

role of mood dysregulation, sociocultural factors, neurobiological mechanisms, craving 

and personality traits. 

Given the shared characteristics of BE and BD and their high comorbidity, studies 

have sought to elucidate whether one might influence the other and vice versa. In the 

following section, we review studies that suggest the influence of BD on BE and vice 

versa, while discussing the limitations of the studies and implications for clinical 

practice.  
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1.3. Relationship between binge eating and binge drinking 

As noted above, there is a clear comorbidity between BE and BD. In addition to 

knowing their comorbidity, it is important to know how they may influence each other, 

in order to understand more precisely the etiology of both behaviors. In this next 

section, we attempt to provide an overview of the evidence pointing to the influence of 

one on the other. 

In relation to the influence of BD on BE, the evidence is stronger. Research that 

has attempted to address how alcohol exerts an effect on food consumption has 

considered various food and alcohol consumption characteristics, such as type of food 

consumed and quantity, type of alcohol consumed and quantity, and time of 

consumption.  

Many studies that have attempted to analyze this relationship point out that 

alcohol has the potential to stimulate food consumption when consumed before or 

during meals (Caton et al., 2004, 2005, 2007; Westerterp-Plantenga & Verwegen, 

1999; Yeomans, 2010). In line with this, several epidemiological studies indicate that 

more food is consumed on days when more alcohol is consumed (De Castro & Orozco, 

1990; De Castro, 2009). This may be explained by several mechanisms, for instance, 

reduced activation of the system that controls satiety. Alcohol intake has been found 

to reduce satiety signals after alcohol consumption (Raben et al., 2003; Röjdmark et 

al., 2001). Another explanatory mechanism for this relationship lies in the reward 

systems. Alcohol stimulates both taste (understood as the pleasure of the taste of food) 

and craving (understood as the motivation to eat; this component is more dependent 

on the dopaminergic system) (Melis et al., 2009). Other studies indicate that more food 

is eaten after drinking alcohol due to loss of self-control (Caton et al., 2015; Yeomans, 

2010).  

Research has also sought to elucidate whether the type of food influences the 

relationship between alcohol consumption and subsequent food intake. A number of 

studies appear to indicate that alcohol intake increases the likelihood of food intake 

(Caton et al., 2007; Yeomans, 2010). Related to this, one study explored the effect of 

alcohol on ad libitum food intake (specifically, on the high-fat diet condition and the 

low-fat diet condition) (Tremblay et al., 1995). The study showed that alcohol does not 
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inhibit food intake, i.e., when alcohol is consumed during meals, the energy content 

consumed is not compensated by a decrease in energy intake. This also corroborates 

the hypothesis that alcohol has an impact on the intake of fatty foods. A very recent 

study also indicated that binge drinkers have a higher intake of calories and 

consumption of total and saturated fat than moderate or low drinkers (Rosen et al., 

2021).  

It is also important to consider the amount of alcohol consumed that is needed 

for alcohol to have an impact on food consumption. Although the literature in this area 

is sparse, one study found that the amount of alcohol does influence the amount of 

food consumed (Caton et al., 2004). Thus, the higher the dose of alcohol, the higher 

the energy intake. If the amount of alcohol is minimal, it has no effect on food intake. 

This could corroborate the theory that the main mechanism by which more food is 

eaten after drinking alcohol is loss of self-control (Caton et al., 2015; Yeomans, 2010). 

It is understood that with low doses of alcohol there is no loss of control, and therefore, 

no tendency to consume more food. 

In summary, studies trying to elucidate how alcohol may affect food intake have 

explored both the type and quantity of food and the type and quantity of alcohol 

consumption. These studies indicate that alcohol may stimulate food consumption 

when eating or when drinking before eating. In addition, there appears to be a dose-

response relationship, since, if the amount of alcohol is minimal, this mechanism does 

not occur, but if the amount of alcohol is higher, this relationship does occur. Different 

mechanisms may explain this relationship, including the loss of self-control following 

alcohol consumption (Caton et al., 2015; Yeomans, 2010), the effects of alcohol in 

reducing satiety signals (Raben et al., 2003; Röjdmark et al., 2001) and the property 

of alcohol to increase the reward value of food (Berridge, 2009; Cooper, 2005). 

Therefore, taking these studies into account, one could conclude that there is a 

unidirectional relationship from BD to BE. However, what about the other way round, 

can BE also influence BD? In the following paragraphs, special attention is devoted to 

the influence of eating habits on BD.    

The literature has also tried to analyze the influence of eating patterns on alcohol 

consumption. A prospective study of almost 17,000 adolescents found that BE did not 

predict further BD, but did predict future drug use (Sonneville et al., 2013). In this study, 
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BE was defined as consuming large amounts of food in a short period of time and 

losing control over that intake (American Psychiatric Association, 2013). BD was 

defined as the frequency of consuming four or more drinks within a few hours in the 

previous year. Another study of almost 500 adolescent females noted, in line with the 

above, that early eating disorder symptoms do predict further substance abuse 

(Measelle et al., 2006).  

These results were corroborated by another similar study conducted with more 

than 11,000 young people in the UK (Micali et al., 2015). In this case, BE was defined 

according to the DSM-5 (weekly BE, intense discomfort about BE, and at least three 

of the following symptoms: eating faster than usual, eating large amounts, eating until 

full, eating despite not being hungry, eating alone due to embarrassment about the 

amount eaten, and feeling disgusted with oneself). Subthreshold BE referred to 

monthly BE. BD was defined by the question: "Have you had six or more alcoholic 

drinks at least once in the past year?” The results indicated that there was also no 

association between BE and subthreshold BE with BD. 

In contrast, a study of almost 9,000 women assessed whether BE, purging 

disorder, bulimia nervosa and eating disorder not otherwise specified (monthly BE or 

purging episode or BE without losing control) are predictors of frequent alcohol 

consumption (Field et al., 2012). The results revealed that participants with purging 

disorder had a significantly higher risk of drug use and BD, so eating behavior may 

influence alcohol consumption. 

Previous studies point to a positive, unidirectional relationship between 

dysfunctional eating patterns and subsequent substance abuse. This could be 

because BE may produce negative feelings, such as shame or guilt, and substance 

use may be a coping behavior for these negative emotions (Lai et al., 2013). However, 

the predictive relationship of maladaptive eating patterns on BD is contradictory. While 

some studies do point to a unidirectional relationship (Field et al., 2012), others find no 

relationship (Micali et al., 2015; Sonneville et al., 2015). This may be due to problems 

in construct definitions, as while some studies have assessed eating disorders, 

others have assessed eating symptomatology. In addition, some studies use 

continuous variables and others categorical variables, which may also have a 

different effect on the results (Puccio et al., 2016). Moreover, some studies include 
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alcohol use within substance use, while others do not, and some were conducted 

before the appearance of the DSM-5, while others were conducted after the DSM-

5. 

Given the high comorbidity between the two behaviors, and given the above 

limitations, recent lines of research have continued to assess this relationship. 

Specifically, they have sought to observe whether fat and sugar consumption and 

BE predict subsequent alcohol consumption.  

A recent study found that having a higher propensity to consume palatable 

food (high in fat and sugar) in children predicted an increased risk of alcohol 

consumption during youth (Mehlig et al., 2018). Another recent study also showed 

that people who preferred sweets had higher cravings for alcohol than those who 

did not prefer sweets (Bouhlal et al., 2018). In line with this, having a sweet taste 

phenotype has also been found to be associated with future alcohol problems for 

those who have already initiated alcohol consumption (Kampov-Polevoy et al., 

2014).  

A new line of research using animal models has also suggested this relationship. 

Specifically, they have observed that BE and fat intake predict an increase in excessive 

ethanol and cocaine consumption in adolescent mice (Blanco-Gandía, Cantacorps, et 

al., 2017; Blanco-Gandía, Ledesma, et al., 2017). To better understand this, the 

researchers assessed the consequences of exposure to a high-fat diet during 

adolescence on the reinforcing effects of ethanol and cocaine (Blanco-Gandía, 

Cantacorps, et al., 2017; Blanco-Gandía, Ledesma, et al., 2017). The administration 

of the high-fat diet was evaluated in two different ways: the continuous (ad libitum) 

consumption model and the intermittent and limited consumption model, in the form of 

BE. In the binge model, mice fed a standard diet during their adolescence and allowed 

access to the high-fat diet for only two hours per day for three days per week developed 

a BE pattern. This research team observed that continued consumption of a high-fat 

diet produces metabolic changes that lead to weight gain and hyperleptinemia, but 

does not increase sensitivity to the reinforcing effects of cocaine and alcohol. On the 

contrary, excessive fat intake in a short period of time does not induce metabolic 

changes, but contrary to what was observed in continuous consumption, it does predict 

subsequent consumption of cocaine and ethanol, thus increasing vulnerability to these 
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substances (Blanco-Gandía, Cantacorps, et al., 2017; Blanco-Gandía, Ledesma, et 

al., 2017). 

These results would confirm the comorbidity observed between eating problems 

and alcohol and substance abuse. Furthermore, these studies demonstrate that 

dysfunctional eating patterns modify not only our body's metabolism, but also how our 

brain responds to drugs of abuse.  

Although epidemiological studies demonstrate the impact of both problems in 

young people, there are no studies that have focused on assessing the relationship 

between intake and dietary patterns and alcohol consumption in young people. Review 

studies are needed to provide an up-to-date overview of BE and BD. Moreover, 

translational studies are needed to assess the impact of eating habits, especially the 

consumption of high-fat and high-sugar diets and BE, on susceptibility to alcohol 

consumption in young people. These future studies will have implications for the 

prevention and treatment of BD in young people, a problem that, as noted in previous 

sections, is highly prevalent and generates many negative consequences in today's 

youth. 

As this section has shown, dysfunctional eating patterns can influence excessive 

alcohol consumption. More work is needed to help expand knowledge about the risk 

factors that may influence these dysfunctional eating behaviors in young people, as, in 

addition to all the unintended consequences of dysfunctional eating habits, they may 

also indirectly influence young people's alcohol consumption. In the next section, the 

main variables that have been shown to be associated with dysfunctional eating 

behaviors are discussed. 
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1.4. Variables that may influence dysfunctional eating patterns and binge 
drinking 

As with other problems or disorders, not all human beings are at the same risk of 

developing dysfunctional eating and drinking patterns. As noted above, there are many 

factors and characteristics involved in these processes that may determine people's 

vulnerability to developing these behaviors. In the first part of this section, we present 

the main variables that have been shown to be associated with dysfunctional eating 

patterns (fat intake and BE) and may therefore also indirectly influence the onset and 

development of BD in young people. In the second part of this section, we present the 

variables that are most related to FA and that may also act as risk variables in this 

problem.  

As we have seen in the previous section, the literature indicates that both fat 

intake and BE can directly influence BD in youth. It is conceivable that the variables 

that may influence fat intake and BE may also exert an indirect influence on BD in 

young people, through the relationship with these dietary variables.  

There are many variables that can influence fat intake and BE. For instance, the 

influence of gender on eating habits can be observed, although it depends on whether 

we are talking about the type of food (fatty food) or the type of intake (BE). On the one 

hand, the literature has pointed out that BE is higher in women than in men (American 

Psychiatric Association, 2013), perhaps because women find it more difficult to control 

the amount of food (Striegel-Moore & Franko, 2008). This inequality has generally been 

attributed to a variety of genetic and biological factors, for instance, the role of female 

reproductive hormones (Halmi, 2001). It may also be due to environmental and cultural 

factors, for instance, the pressures women have been under to obtain "the ideal body" 

(Stice, 1994), which may lead them to restrict their eating and consequently have a 

rebound effect leading to BE.  On the other hand, men are more likely to consume fatty 

foods than women in young adulthood (Li et al., 2012). This may be because women 

consider nutritional content to be important to a greater extent than men (Li et al., 

2012), although as discussed above, women may binge eat more because they lose 

control over food due to the rebound effect of dieting. Related to this, drive for thinness 

and body dissatisfaction are also two variables that are negatively associated with fat 

intake (Liebman et al., 2001; Ribeiro-Silva et al., 2018), but positively associated with 
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BE (Gordon et al., 2012), for the same reasons as discussed above. 

Higher BMI has also been associated with higher BE (Mason & Lewis, 2014) and 

higher fat intake (Wang et al., 2020), as would be expected from the calories involved 

in fatty foods and the consumption of large amounts of food. 

Another factor that has been commonly associated with BE and fat intake is 

impulsivity. Impulsivity is understood as a predisposition to act without planning and to 

react to stimuli without regard for adverse consequences (Barrat, 1985; Moeller et al., 

2001). Research has indicated that being impulsive can precipitate BE and 

consumption of processed foods (Meule, 2013; Vogeltanz-Holm et al., 2000). While it 

makes sense that the tendency to act without considering the consequences makes 

you engage more in unhealthy behaviors, the mechanism through which impulsivity 

may lead to poorer eating habits is still unknown. 

Eating styles are characterized by the tendency to eat in response to negative 

emotions (emotional eating), to external cues such as sight or smell (external eating), 

or to not eat in order to reduce or maintain weight (restrictive eating). These three 

eating styles may also be risk factors for BE and fat intake (Mason & Lewis, 2014; 

Racine et al., 2011; Rolls et al., 2007; Stice et al., 2002). Thus, emotional eaters may 

use food to cope with their negative emotions (van Strien et al., 1986). External eaters 

may consume larger amounts of unhealthy food due to the attractive properties of the 

food (Anschutz et al., 2009; van Strien et al., 1986). Restrictive eating, although 

associated with lower fat intake (Anschutz et al., 2009), is associated with increased 

BE (Fairburn et al., 2003; Stice et al., 2000), partly because of the rebound effect of 

dieting. In the same vein, FA has also been linked to BE (Linardon & Messer, 2019) 

and fat intake (Ruddock et al., 2017), so it may also be a risk factor for both eating 

behaviors. 

To date, basic research indicates that fat intake and BE may influence BD. There 

is a need for studies assessing the impact of dietary habits on vulnerability to BD in 

young people. As discussed above, there are variables that have been related to fat 

intake and BD and may therefore also be indirect risk factors for BD. It would be 

important to analyze whether these variables (gender, BMI, drive for thinness, body 

dissatisfaction, emotional eating, external eating, restrictive eating, impulsivity, and FA) 
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may indirectly influence BD through their relationship with fat intake and BE in young 

people. 

FA is a variable that has become particularly relevant in recent years. It is a 

construct that shares many characteristics with BE and given its high prevalence in 

young people, it is necessary to continue researching and identifying which individuals 

are more vulnerable to suffer from it, in order to design its prevention and intervention 

in the most appropriate way.  

Several factors have been commonly related to FA and may therefore be factors 

that increase vulnerability to FA. As a construct that shares so much variance with BE, 

the variables will be very similar to those discussed above. Among them is youth. 

Research indicates that younger people have more FA symptomatology than older 

people (Schiestl & Gearhardt, 2018; Wiss & Brewerton, 2020). Youth is a period of 

vulnerability that makes you more susceptible to the effects of the environment. In 

addition, it is more difficult to assess risks, making it harder to resist consuming 

unhealthy food. Women may also be more likely to have FA (Gearhardt et al., 2016; 

Pursey et al., 2014), although it appears that it is the overweight or obesity observed 

in these samples of women that is actually related to FA (Pursey et al., 2014), as some 

studies note that there are no gender differences in FA in non-clinical populations 

(Ahmed & Sayed, 2017; Hauck et al., 2017; Pursey et al., 2014; Schulte & Gearhardt, 

2017). This may be because people who have a genetic risk of being obese are more 

likely to consume unhealthy foods (Gearhardt, White, et al., 2011; Rapuano et al., 

2017). 

The literature has also pointed to a positive relationship between eating styles 

and FA. That is, it has been observed that people who tend to eat in response to 

negative emotions (e.g., stress and anxiety) and in response to environmental stimuli 

(e.g., appetitive foods) are also more likely to be addicted to food (Pepino et al., 2014; 

Schulte & Gearhardt, 2017). This may be because people who eat in response to 

negative emotions need food to calm down, thus requiring more and more food to feel 

better (Dingemans et al., 2009), which in turn can contribute to FA. Similarly, external 

eaters, as they tend to eat larger amounts of energy (Wardle et al., 1992), this can 

make their brain reward system more sensitive and therefore need to eat more food to 

feel good, which can also contribute to FA. Restrictive eaters are also more likely to 
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have FA, perhaps because of dieting leading them to binge eat more and become more 

addicted to food (Schiestl & Gearhardt, 2018; Wiss & Brewerton, 2020).  

Finally, one of the strongest relationships is observed between BE and FA 

(Escrivá-Martínez et al., 2019; Gearhardt et al., 2012; Gearhardt et al., 2016)  and 

between bulimia and FA (Meule et al., 2014). These three variables share many things, 

including very high food intake or discomfort after high food intake. This shared 

variance may make them so strongly related. Another hypothesis could be that BE 

behavior and bulimia may sensitize the reward system and need to keep eating to feel 

satisfied, thus contributing to FA (Robinson et al., 2015).  

To date, several studies have reported associations or predictions between these 

variables and FA, but there is no study that has analyzed the prediction of all these 

variables together on FA. It is important that future studies analyze how all these 

variables are related and how much they can explain FA together, with the aim of 

considering all of them in the prevention and treatment of this problem, which is so 

prevalent in young people.  

Finally, we cannot forget one of the variables that has had and continues to have 

the greatest impact on people's lifestyles: the stress. Stress is defined as the set of 

psychological and physiological reactions that people experience in the face of strong 

environmental demands (Selye, 1956). Stress can originate from internal sources, for 

instance, the way people manage and solve problems, temperament, or mental and 

physical health. It can also originate from external agents, e.g., overwork or over-study, 

family problems, or something totally external and unpredictable, e.g., living through a 

global pandemic. 

In March 2020, the whole world was caught up in what would be one of the most 

stressful periods of the last century: the COVID-19 pandemic. A global pandemic that 

would be caused by the SARS-CoV-2 virus and would result in millions of 

hospitalizations and deaths worldwide. This pandemic and the measures that were to 

be taken to deal with it were going to be very stressful and would cause a change in 

people's lifestyles, especially in dietary behaviors. In the next section, we will see how 

the COVID-19 and the period of confinement affected eating habits. In addition, we will 

also see to what extent stress and eating styles can affect these eating behaviors. 
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1.5. COVID-19 and eating habits 

Stress is a variable that can influence the dietary habits of the population. In the 

first part of this section, the influence of COVID-19 confinement on the eating habits of 

young people is discussed. In the second part of this section, the main risk factors that 

may have influenced the dysfunctional eating patterns of young people during the 

COVID-19 confinement are discussed.   

The global health pandemic caused by the spread of SARS-COV-2, which causes 

the disease called COVID-19, has resulted in a very high number of infections and, to 

date, a total of 5,248,747 deaths worldwide (Center for Systems Science and 

Engineering, 2021). It was first detected in December 2019 in Wuhan (China), and 

spread to most other countries, including Spain. The progress of the disease since it 

became known was very alarming, and health authorities were forced to declare a state 

of health alert and the confinement of citizens in most countries in the world (Anderson 

et al., 2020).  

In Spain, 88,159 people have died to date from COVID-19 (Center for Systems 

Science and Engineering, 2021). Among the preventive measures put in place by the 

Spanish government was home confinement from 14 March 2020 until 2 May 2020. 

During this period, only essential activities were allowed outside, and it was from 2 May 

2020 when all citizens were allowed to go out for sport, regulating their presence 

outside the home at different ages and time slots. 

The period of COVID-19 containment greatly helped to reduce infection rates and 

deaths, but it also meant an alteration of lifestyles across the population, especially 

dietary habits.  

One population of interest to look at is young adulthood (18-30 years) (Society 

for Adolescent Health and Medicine, 2017). They are particularly vulnerable to change, 

as they are in a critical period of development between adolescence and adulthood 

and have a high level of professional and educational activity. In addition, this 

population is characterized by higher levels of stress, unhealthy food consumption and 

sedentary lifestyles, making them more vulnerable to medical (e.g., obesity, cancer) or 

mental (e.g., depression, anxiety) problems. This, coupled with rapid economic, social, 

and technological changes and the difficulty in assuming family and work roles, makes 
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them a vulnerable group worth analyzing. It should be borne in mind that this population 

has never faced a pandemic, which may be associated with a reduced ability to cope 

with the stress of a COVID-19 pandemic. 

Research that has unraveled how confinement affected the eating habits of the 

general young population has pointed to very mixed results. On the one hand, there 

are studies that point to an increase in the consumption of processed foods (rich in 

sugars and fats), which can lead to an increase in BMI, especially in overweight and 

obese populations (Ammar et al., 2021; Pellegrini et al., 2020; Sidor & Rzymski, 2020). 

In addition, BE also increased during the period of confinement (Phillipou et al., 2020). 

One might think that staying indoors for so long without being able to go out, having 

large amounts of food in sight, and boredom and stress could lead to an increase in 

these dysfunctional eating patterns. Humans are social beings, so staying alone 

without being able to go outside for so long, coupled with fear of COVID-19 disease, 

could have increased negative emotions, such as stress, sadness, or fear, and 

therefore, they could have used food to cope with these negative emotions. 

However, on the other hand, there is research that pointed to an increase in the 

consumption of healthy food and a decrease in fast food, especially in youth (Di Renzo 

et al., 2020; Rodríguez-Pérez et al., 2020). Furthermore, it was not common to observe 

changes in BMI during confinement in the general population (Di Renzo et al., 2020; 

Haddad et al., 2021). In this case, it could be thought that the increased availability of 

time during confinement led younger people to cook healthier food and exercise to a 

greater extent, which had a positive impact on their lifestyle and health habits. Although 

it is unknown to date, it is also possible that young people took more care of themselves 

for fear of becoming ill from COVID-19 and that the consequences were more negative, 

as, for instance, it was well known that being overweight was associated with a higher 

likelihood of hospitalization and death from COVID-19 (Simonnet et al., 2020).  

In relation to eating styles (emotional, external and restrictive eating) it would be 

expected that there would be no change during confinement, as eating styles have 

been shown to be stable under adverse circumstances in young people (Meiselman et 

al., 1998). However, there are no studies to date that have assessed whether eating 

styles were modified during home confinement by COVID-19. 
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From the literature, it is difficult to draw a precise conclusion about how home 

confinement affected young people's eating habits. Moreover, studies comparing 

eating habits before and during the pandemic have important limitations. The main 

limitation is the measurement of eating habits and BMI during confinement without 

having actual data from before the pandemic. The studies are limited to asking about 

eating habits retrospectively, which could lead to a reporting bias, as they answer 

weeks or months after the occurrence of such behaviors. To date, we do not have 

studies that assess eating behaviors before and during confinement, i.e., with actual 

data both before and during the period of home confinement. It is important to look at 

changes in eating habits during the pandemic period, as we may be involved in similar 

stressful situations in the future and knowing what happens during these periods may 

help us to prevent future undesirable health behaviors in young people. 

It is well known that not all people are at the same risk of developing dysfunctional 

eating patterns in times of high stress. Many characteristics can influence vulnerability 

to developing different dysfunctional eating habits. It is important to know which factors 

or characteristics may predict these dysfunctional eating patterns at times of high 

stress, as this may help us in their prevention and treatment in future pandemics or at 

future stressful times.  

As discussed in previous sections, eating styles (emotional, external and 

restrictive eating) are commonly associated with dysfunctional eating patterns (e.g., 

BE and consumption of foods high in fat and sugar) (Mason & Lewis, 2014; Racine et 

al., 2011; Rolls et al., 2007; Stice et al., 2002). The literature indicates that the role of 

eating styles on dysfunctional eating patterns can be crucial in times of high stress. For 

instance, individuals who eat in response to negative emotions (emotional eaters) 

show greater dysregulation of their emotions during stressful times and may eat more 

to cope with these negative states (Spoor et al., 2007). In other words, emotional eaters 

in times of stress seek reward for their negative emotions, with food being a major 

emotional reward for them (Cecchetto et al., 2021). This can lead to negative 

consequences, as emotional eating has been found to affect BMI (Czepczor-Bernat & 

Brytek-Matera, 2021).  

External eating is another eating style that can also affect eating habits in times 

of stress (Okumus & Ozturk, 2021). This eating style has been associated with the 
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consumption of unhealthy foods and increased food consumption (Anschutz et al., 

2009). External eaters tend to eat more when faced with foods that are pleasing to 

sight or smell (van Strien et al., 1986). During confinement, large amounts of food were 

accumulated at home, so it can be expected that those with higher external eating ate 

more and worse during home confinement. 

Finally, restrictive eating may also have affected eating habits during 

confinement. It has been observed that stress can increase BE in restrictive eaters 

(Woods et al., 2010). Restrictive eaters aim to maintain or reduce weight, therefore, 

they will eat less and healthier food in order to achieve their goal (Anschutz et al., 

2009). However, this dietary deprivation is commonly associated with BE, due to the 

inability to maintain that diet over time (Fairburn et al., 2003; Stice et al., 2000). It may 

therefore be that during confinement there is a greater likelihood that restrictive eaters 

will increase BE and that this relationship is accentuated by stress. 

Although logic would lead one to believe that eating styles may have directly 

influenced dysfunctional eating patterns and BMI during confinement, there are no 

studies to date that have examined this. Studies examining the predictive ability of 

eating styles (emotional, external, and restrictive eating) on dysfunctional eating 

patterns (BE, fat intake and BMI) during confinement are needed. These results may 

help to improve interventions focused on improving eating behaviors in times of high 

stress, and in turn, to prevent obesity and health problems so prevalent in today's 

youth.  

Finally, it is necessary to point out that confinement was a stressful period for 

many people, but we cannot forget individual differences. Not all people have felt stress 

during confinement. Taking all the above into account, the following question arises: Is 

it possible that only people who perceived stress increased their maladaptive eating 

patterns? If so, in which types of people was this relationship strongest?  

Eating styles can help us understand the relationship between perceived stress 

and BE. For instance, a positive relationship has been observed between emotional 

eating, stress and consumption of unhealthy foods (Hou et al., 2013). It has also been 

concluded that emotional eating is associated with increased BE during confinement 

(dos Santos Quaresma et al., 2021), which could be explained by the fact that 
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emotional eaters resort to BE to reduce the stress of confinement. External eaters may 

also have difficulty distancing themselves from appetitive stimuli in times of high stress, 

increasing the likelihood of BE (Touyz et al., 2020). As for restrictive eaters, it is 

possible that in stressful situations they decrease their own self-regulation, leading 

them to increase their food intake (Baumeister et al., 1993).  

Therefore, considering that stress can influence BE (Crowther et al., 2001), the 

following question arises: For which types of people does the relationship between 

stress and BE become stronger? Considering the literature, is it possible that 

emotional, external, and restrictive eating moderate the relationship between 

perceived stress and BE? Studies are needed to examine for which types of people 

the relationship between perceived stress and BE during confinement is stronger. As 

discussed above, such studies can help us in the prevention and treatment of BE at 

times of high stress, and thus prevent the consequences associated with this eating 

behavior as far as possible. 

As noted in the introductory section, dysfunctional eating patterns (fat intake, BE 

and FA) and BD are very prevalent in young people today and are associated with very 

negative short- and long-term consequences. It is well known that there is a high 

comorbidity between BE and BD, however, no study has reviewed the commonalities, 

differences, and directionality between the two behaviors. There is a need to know the 

state of the art on the relationship between BE and BD, and to see whether they may 

influence each other.  

Basic and epidemiological studies have demonstrated the influence of fat intake 

and BE on BD. However, there are no studies that have assessed the relationship 

between diet and intake patterns and BD in young people. There is a need for 

translational studies that assess the impact of eating habits, especially the 

consumption of high-fat and high-sugar diets and BE, on vulnerability to BD in young 

people.  

In addition, many dietary and personality variables have been shown to be related 

to dysfunctional eating patterns and alcohol consumption in young people, and thus 

may directly or indirectly influence these behaviors. No studies have yet analyzed in 

depth which factors may predict the onset and development of fat intake, BE, FA and 
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BD in young people. More knowledge is needed on the risk factors that may influence 

these prevalent behaviors in young people in order to contribute to better 

understanding, prevention and treatment. 

Finally, it is also necessary to know how these eating patterns may be modified 

under stressful conditions and what risk factors may influence these behaviors under 

stressful conditions. The COVID-19 pandemic and the measures taken to curb COVID-

19 disease may have particularly affected the eating behaviors of young people. 

However, no studies to date have assessed differences in eating styles (emotional, 

external, and restrictive eating), BE, fat intake and BMI before and during COVID-19 

confinement. Furthermore, there are also no studies that have examined the predictive 

role of eating styles on these dysfunctional eating patterns during the period of strict 

COVID-19 confinement. Nor have any studies answered the following question: Is it 

possible that only people who perceived stress increased their dysfunctional eating 

patterns? If so, in which people was this relationship strongest? 

To fill these gaps in the literature, this Doctoral Thesis proposes some objectives 

that will be discussed in the following section.  
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2. Aims and hypotheses 

As can be seen in the previous section, dysfunctional eating patterns and 

excessive alcohol consumption are highly prevalent in young people and are 

associated with devastating negative consequences. Given the comorbidity found 

between eating problems and alcohol consumption and the similarities discussed 

above, there is a need to understand this relationship in more depth, as well as to see 

what risk factors may influence both dysfunctional behaviors in young people in order 

to contribute to their better understanding, prevention and treatment. Therefore, the 

overall aim of this Doctoral Thesis is to study the relationship between dysfunctional 

eating patterns and BD in young people and to explore the risk factors associated with 

both behaviors. 

To achieve the above, the following specific aims are proposed: 

1) To review the literature to identify the commonalities between BE 

and BD, the differences, and the relationship between the two. 

2) To validate the BES to measure BE in a young Spanish 

population. 

3) To analyze the predictive role of dysfunctional eating patterns (BE 

and fat intake) in BD in young people. 

4) To analyze whether dysfunctional eating patterns (BE and fat 

intake) mediate the relationship between individual risk factors (gender; BMI; 

drive for thinness; body dissatisfaction; eating styles: emotional, external, and 

restrictive eating; impulsivity and FA) and BD in young people. 

5) To validate the mYFAS 2.0 to measure FA in a young Spanish 

population. 

6) To analyze the predictive power of gender, age, BMI, eating styles 

(emotional, external, and restrictive eating), BE and bulimia on FA in young 

people. 

7) To analyze differences in eating styles (emotional, external, and 

restrictive eating), dysfunctional eating patterns (BE and fat intake) and BMI 

before and during COVID-19 confinement in young people. 
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8) To analyze the predictive power of eating styles (emotional, 

external, and restrictive eating) on dysfunctional eating patterns (BE and fat 

intake) and BMI during COVID-19 confinement in young people. 

9) To assess whether eating styles (emotional, external, and 

restrictive eating) moderate the relationship between perceived stress and BE 

during COVID-19 confinement in young people. 

Six studies were conducted to carry out the above objectives.  

Study 1 (see article publication in annex 1) address Objective 1. Specifically, it 

aimed to analyze the commonalities between BE and BD, to analyze their differences, 

to explore the effects of BD on BE and to explore the effects of BE on BD. It is true that 

there is a relationship between the two (Ferriter & Ray, 2011; Laghi et al., 2014), 

however, no study so far had reviewed studies examining the directionality between 

the two behaviors. Therefore, this review was considered necessary to ascertain the 

state of the art in the literature on the relationship between BE and BD. It was 
hypothesized that both BE and BD would share commonalities, differences, and 
a positive influence between them. 

Study 2 (see article publication in annex 2) address Objective 2. It aimed to 

validate the BES in a young Spanish population. This questionnaire has been widely 

used to identify binge eaters (Gormally et al., 1982), however, research on the BES is 

limited. There were no studies that had analyzed the psychometric properties in both 

sexes, and there were contradictions in its dimensions, in addition to the fact that it had 

not been validated in a Spanish sample. Considering that it was a variable of great 

interest for this Doctoral Thesis and that we needed to measure it adequately, it was 

decided to carry out study 2. It was hypothesized that the BES would have a one-
factor structure, measurement invariance between sexes and good 
psychometric properties (i.e., good convergent and discriminant validity with 
different variables). 

Study 3 (see article publication in annex 3) address Objectives 3 and 4. It was 

conducted to study how dysfunctional eating patterns (BE and fat intake) influenced 

BD. It was hypothesized that dysfunctional eating patterns would positively 
influence BD. Furthermore, we examined whether dysfunctional eating patterns 
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mediated the relationship between individual factors (gender, BMI, drive for thinness, 

body dissatisfaction, eating styles, impulsivity, and FA) and BD. It was hypothesized 
that these individual factors could predict BD through their relationship with 
dysfunctional eating patterns.  

To improve ecological validity, we also set out to develop a mobile application to 

assess dysfunctional eating and drinking patterns (fat and alcohol intake, BE and BD) 

in real time and in the natural context (using EMA). The application is currently 

developed, and could be used to conduct study 6, but we have not yet been able to 

analyze eating behaviors in a period of normality due to the COVID-19 pandemic 

situation. We hope to carry out this objective when we return to a normal situation. This 

Thesis also aimed to conduct a functional neuroimaging study to experimentally 

demonstrate whether the administration of a high-fat diet can modify the brain and 

behavioral response to ethanol consumption. However, this study was to be carried 

out during the second stay of the Doctoral Thesis (Universitat de Monash, Melbourne, 

Austràlia), but the PhD student could not perform it due to mobility restrictions at 

COVID-19. We also hope to conduct it out when the COVID-19 pandemic stabilizes. 

Study 4 (see article in annex 4) address Objectives 5 and 6. FA is another 

prevalent problem in young people and shares a close relationship with BE (Gearhardt 

et al., 2016). Moreover, it is possible that the behavioral act of overeating can become 

addictive for some people, with young people being more vulnerable to it (Schulte & 

Gearhardt, 2017). Therefore, we wanted to study it in depth and analyze which dietary 

factors could contribute to the emergence and development of FA in young people. To 

do so, we needed to use a reliable scale to measure FA in young people. Study 4 was 

conducted to meet all these objectives. The mYFAS 2.0 was hypothesized to have 
a one-factor structure considering the original validation (Schulte & Gearhardt, 

2017). Furthermore, it was hypothesized that BMI, eating styles, BE, and bulimia 
would directly affect FA.  

Study 5 (see article in annex 5) address Objectives 7 and 8. The pandemic 

context did not allow several of the planned studies to be carried out, but it was a good 

opportunity to see what changes in eating behavior occurred at times of high stress. 

Given that COVID-19 confinement meant changing the lifestyle habits of the 

population, we imagined that this would particularly affect young people, and so study 
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5 was conducted (see annex 5 for the full article). Since we already had dietary data 

assessed prior to COVID-19, differences in eating styles (emotional, external, and 

restrictive eating), BE, fat intake and BMI before and during COVID-19 confinement 

could be analyzed. Furthermore, it was considered important to explore which risk 

factors could affect these behaviors during COVID-19 confinement, therefore, the 

predictive role of eating styles on these eating behaviors during COVID-19 

confinement was also analyzed. Changes in BE, fat intake, and BMI during 
confinement were hypothesized, and these variables were expected to be 
affected by maladaptive eating styles. However, no hypotheses were specified 
in either direction due to the exploratory nature of this study. 

Finally, study 6 (see article in annex 6) address Objective 9. It was conducted to 

test whether the relationship between perceived stress and BE in young people during 

COVID-19 confinement was moderated by eating styles. Perceived stress and BE 

were assessed using a mobile app designed to assess these behaviors in real time 

and in the natural context, which provided ecological validity to the study. It was 
hypothesized that high scores in the three dysfunctional eating styles 
(emotional eating, external eating, and restrictive eating) would moderate the 
relationship between perceived stress and episodes of BE during confinement. 

The knowledge gained from this Doctoral Thesis will contribute to a better 

understanding of the mechanisms underlying the problems of dysfunctional eating 

patterns and BD in young people. Furthermore, the results obtained will help us to 

improve the prevention and intervention of these behaviors in young people.  
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3. Methodology and results 

The six studies that make up this Doctoral Thesis were approved by the Ethics 

Committee of the Universitat de València (registration numbers H1513854038939; 

1821046) (annex 7 and 8). All studies were conducted in accordance with the ethical 

standards of the 1964 Declaració de Helsinki. All participants were informed of the 

confidentiality of the data and voluntarily cooperated in the study. All participants gave 

informed consent prior to their inclusion in the studies. 

The methodology and main results of the six studies of this Thesis are presented 

below. For ease of reading, each section pertains to one study. 
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3.1. Study 1. A narrative review of binge eating and binge drinking.  

The overall aim of this narrative review was to provide an updated overview of 

BE and BD. The specific aims were: 1) To analyze the commonalities between BE and 

BD; 2) To analyze the differences between BE and BD; 3) To explore the effects of BD 

on BE; and 4) To explore the effects of BE on BD. 

Commonalities between binge eating and binge drinking. 

Firstly, both share the nature and occurrence of the problem. They are defined 

by the consumption of a substance (food and alcohol) in large quantities and over a 

short period of time (American Psychiatric Association, 2013). They usually begin in 

adolescence and occur most frequently in young adulthood (Kanny et al., 2018; 

Kessler et al., 2013). Moreover, they are highly prevalent in young people and tend to 

be persistent, despite their associated negative consequences (Ferriter & Ray, 2011; 

Kessler et al., 2013).  

Second, they share several physical, psychological, social, and academic 

consequences. For instance, both behaviors are associated with symptoms of 

depression and anxiety, increased risk of being overweight or obese, diabetes 

problems, increased likelihood of engaging in high-risk behaviors and poorer academic 

performance (Bahji et al., 2019; Davis et al., 2017; Ferriter & Ray, 2011). 

Third, both are associated with negative emotions. Recent studies indicate that 

depressive symptoms may influence BE and BD (Jin-Yi et al., 2017; Lamis et al., 2010).  

Fourth, both are associated with several personality dimensions: impulsivity, 

sensation seeking, neuroticism and reward sensitivity. Negative urgency, defined as 

the tendency to act impulsively when upset, has been shown to predict BE and BD (Bø 

et al., 2016; Fischer et al., 2004; Smith & Cyders, 2016).  

Fifth, social and cultural factors have also been shown to play an important role 

in the onset and development of both problems. For instance, peer pressure, 

comparison with their peer group and the media may influence young people to adopt 

these behaviors. This may be because young people want to adopt behaviors similar 

to their peer group in order to improve their social position and be socially accepted 
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(Laghi et al., 2012, 2015; Lai et al., 2013). 

Differences between binge eating and binge drinking. 

In addition to the commonalities, BE and BD also have distinct and unique 

characteristics. The first is found with dietary restriction and body dissatisfaction. It 

appears that dieting or body dissatisfaction may be risk factors for BE (Fairburn et al., 

2003; Stice et al., 2000). However, the relationship between dietary restraint and BD 

appears to be different. In particular, a trend has been observed in young people called 

"drunkorexia", i.e. the tendency to restrict caloric foods to compensate for the caloric 

intake of alcohol consumption and become intoxicated more quickly (Eisenberg & Fitz, 

2014; Hunt & Forbush, 2016). The second is the importance of the substance. While 

the concept of alcohol addiction is well established, FA is not considered an addictive 

disorder in diagnostic classifications and remains the subject of controversy and 

debate. Related to the above, another difference is that there are still no human studies 

that have systematically examined the withdrawal phenomenon in processed food, 

whereas withdrawal is particularly relevant in alcohol consumption (Schulte et al., 

2016, 2018; Ziauddeen & Fletcher, 2013). 

It seems clear that BE and BD share a number of characteristics, but it is not 

known whether these behaviors are related unidirectionally or bidirectionally, i.e. 

whether BD influences how people eat or whether BE influences how people drink. 

Effects of binge drinking on binge eating. 

Regarding the effects of BD on BE, evidence is scarce. Some studies show that 

alcohol consumption stimulates short-term food intake (Caton et al., 2004, 2005, 2007; 

Westerterp-Plantenga & Verwegen, 1999; Yeomans, 2010), which may be attributed 

to a loss of self-control (Caton et al., 2015; Yeomans, 2010) or that alcohol may 

increase the reward value of food (Melis et al., 2009). In addition, alcohol intake also 

appears to increase the intake of high-fat foods (Caton et al., 2007; Yeomans, 2010), 

and may be determined by the amount of alcohol consumed, as there is one study 

showing that low-dose alcohol does not produce this effect (Caton et al., 2004). In this 

sense, therefore, there appears to be a unidirectional relationship between BD and 

high food intake, although more research is needed to see whether BD predicts 

subsequent BE. 
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Effects of binge eating on binge drinking. 

In relation to the effects of BE on BD, mixed results are also observed. While 

some studies do observe a predictive relationship of BE on BD (Blanco-Gandía, 

Ledesma, et al., 2017; Field et al., 2012), other results claim no relationship (Micali et 

al., 2015; Sonneville et al., 2013). This may be due to the number of definitions of BE 

and BD, as well as the fact that some studies operationalize eating pathology as an 

eating disorder, while others only focus on symptoms. There is a need for unified 

criteria to determine the direction of the effects of BE on BD. 

It is concluded that BE and BD share many commonalities, as well as certain 

particularities. Furthermore, this study shows for the first-time evidence of directionality 

between the two behaviors, although the results are not conclusive. Further studies 

are needed to be able to affirm that BE can act as a risk factor for BD, and vice versa. 

To read the published article, please see Annex 1. 
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3.2. Study 2. Validation of the Spanish version of the Binge Eating Scale 
and its relationship with food addiction, impulsivity, binge drinking, and body 
mass index. 

The aim of this study was to analyze the psychometric properties of the BES in a 

young Spanish population, following several steps: 1) To analyze its factor structure 

through a competing structural equation model, specifically, a confirmatory factor 

analysis (CFA); 2) To test measurement invariance between sexes; 3) To provide 

evidence of its internal consistency; 4) To provide evidence of its convergent and 

discriminant validity.  

A total of 428 Spanish college students were recruited, 324 females (75.7%; Mage 

= 21.04; SD = 4.22) and 104 males (24.3%; Mage = 22.27; SD = 5.39).  Females had a 

mean BMI of 21.91 (SD = 2.98), and males had a mean BMI of 23.46 (SD = 2.84). 

Most of the participants (77.1%) had a normal weight (18.5 ≥ BMI ≤ 24.99). 

Most of the participants were recruited in the classrooms of the Universitat de 

València. Participants were informed of the study design, the voluntary nature of their 

participation and the confidentiality of the data obtained. Subsequently, once informed 

consent had been collected, participants were asked to respond to an online survey. 

This survey was carried out through the Lime Survey web platform of the Universitat 

de València. 

The Mexican version of the BES was used (Zúñiga & Robles, 2006). A bilingual 

translator and a native Spanish speaker reviewed the translated BES separately. 

Subsequently, the scale was administered to 40 Spanish students to see if the items 

were correctly understood. Finally, it was decided to use the same scale as the 

previous authors (Zúñiga & Robles, 2006), as it was an exact translation of the original 

English version and the items were correctly understood. Item 26 of the Eating Disorder 

Inventory-3 Referral Form (EDI-3 RF; Clausen et al., 2011) was also used to assess 

BE: "Have you ever engaged in BE (did you eat a lot of food and feel that you could 

not stop eating?". To assess FA, the modified Yale Food Addiction Scale was used 

(mYFAS; Flint et al., 2014). To measure impulsivity, the Barrat Impulsivity Scale-15S 

was used (BIS-15S; Spinella, 2007). To assess BD, the item most supported in the 

literature was used: "Considering all types of alcoholic beverages, did you consume 
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five or more drinks in a row (four if female) on at least one occasion in the last month? 

How many times in the last month?" (Paul et al., 2011). Finally, to assess BMI, current 

weight in kilograms was divided by the square of height in meters (World Health 

Organization, 2000).  

Factor structure. The factorial validity of the BES was analyzed by CFAs. The 

two structures used in the literature were tested: the one-factor model of the BES and 

the two-factor model (behavioral BE and cognitive BE). The results showed that the 

two models fitted adequately; however, in the two-factor model, the correlation 

between the two factors was very high, so discriminant validity was not demonstrated. 

For this reason, it was finally decided to keep the one-factor model, since it fit the data 

better: χ2 (104) = 374.35 (p <0.001); CFI = 0.94; RMSEA = 0.08 [0.067, 0.084]. 

Measurement of BES invariance between sexes and comparison between 
latent means. An invariance measurement routine was tested to test whether BES 

was invariant between males and females. The scalar invariance model was the most 

parsimonious, demonstrating evidence of no measurement bias when comparing the 

two groups, as the significance of BE (item loadings and intersections) was the same 

in both groups. Because scalar invariance was maintained, latent means were 

compared between samples to test whether levels of BE were equal in the two groups. 

The fit of this model decreased significantly, so the results pointed to a difference 

between the means of the two groups. Therefore, this model showed statistically 

significant differences between sexes, with a higher prevalence of BE in females. 

Internal consistency. Reliability evidence for the Spanish BES was provided 

through Cronbach's α (Cronbach, 1951) and McDonald's ω (McDonald, 1999). 

Cronbach's α was 0.869 and McDonald's ω was 0.915, indicating appropriate reliability 

estimates for the scale. 

Convergent and discriminant validity. Convergent and discriminant validity 

was assessed through correlations between the BES and the EDI-3 BE indicator, the 

BIS-15S, the mYFAS, the BD indicator, and the BMI. Evidence of convergent validity 

was shown through the positive, high, and statistically significant correlation between 

the BES and the EDI-3 BE indicator (r = 0.621, p < 0.001), and between the BES and 

FA (r = 0.761, p = 0.001). Evidence of discriminant validity was provided by statistically 
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significant, but lower correlations between BES and impulsivity dimensions (r between 

0.164 and 0.284, p = 0.001), between BES and BD (r = 0.139, p = 0.023), and between 

BES and BMI (r = 0.243, p < 0.001). 

After performing this validation, it can be confirmed that the Spanish BES is a 

reliable and valid self-report measure to assess BE in a young non-clinical population. 

The main contribution of this study is to validate for the first time the BES in non-clinical 

population and to test the measurement invariance between both sexes. To read the 

published article, please see Annex 2. 
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3.3. Study 3. Influence of eating behavior on binge drinking. 

The first objective of this study was to analyze the relationship between BE, fat 

intake and BD. It was hypothesized that BE and fat intake would positively influence 

BD. 

Considering that there are factors related to BE and fat intake that may indirectly 

relate to BD, the second objective was to analyze whether BE and fat intake mediated 

the relationship between these individual factors (gender, BMI, drive for thinness, body 

dissatisfaction, eating styles, impulsivity, and FA) and BD. It was hypothesized that 

these individual factors could act on BD through their relationship with BE and fat 

intake. To carry out these objectives, a structural equation model was tested.  

The sample consisted of 428 college students from Valencia (Spain), 324 females 

(Mage= 21.04; SD = 4.22) and 104 males (Mage = 22.27; SD = 5.39). 

The design of this study was cross-sectional. Most of the participants were 

recruited in the classrooms of the Universitat de València. All participants were 

informed of the study design, the voluntary nature of their participation, and the 

confidentiality of the data obtained. They all received a link to complete the survey, in 

which they provided sociodemographic data and questionnaires. The survey was 

conducted through the Lime Survey web platform of the Universitat de València. 

This structural model included the following variables:  

Exogenous variables: sex (male and female); BMI (World Health Organization, 

2000); drive for thinness and body dissatisfaction (EDI-3; Clausen et al., 2011; Elosua 

& López-Jáuregui, 2012); emotional, external and restrictive eating (Dutch Eating 

Behavior Questionnaire - DEBQ; Cebolla et al., 2014; van Strien et al., 1986); motor, 

unplanned and attentional impulsivity (BIS-15S; Orozco-Cabal et al., 2010; Spinella, 

2007); and FA (mYFAS; Flint et al., 2014).  

Mediating variables: BE (BES; Escrivá-Martínez et al., 2019; Gormally et al., 

1982) and fat intake (SFQ; Dobson et al., 1993).  

Dependent variable: BD. This variable was measured in two ways: with Alcohol 

Use Disorders Identification Test (AUDIT) item 3 "How often do you have six or more 
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drinks on a single occasion?" (Maurage et al., 2020) and with the BD indicator 

"Considering all types of alcoholic beverages, did you ever have five or more drinks 

(four if female) in a two-hour period (once) in the past month?" (Paul et al., 2011).  

Descriptive statistics. All questionnaire scores were at the average. No clinical 

symptomatology was shown for BE, FA, and impulsivity. After analyzing AUDIT-3 

scores, it was observed that 0.7% of participants reported BD daily or almost daily; 4% 

binge drank alcohol weekly; 22.8% monthly; and 37.8% less than once a month. 

Structural equation model. The multiple indicators multiple causes (MIMIC) 

structural model presented a good fit: χ2(23) = 28.025 (p = 0.214), CFI = 0.992, RMSEA 

= 0.023 [90% CI = 0.000, 0.048]. BE and fat intake showed a positive and statistically 

significant effect with BD (p < 0.001). However, the correlation between BE and fat 

intake was not significant (p = 0.684).  

The exogenous variables that were related to BE were: drive for thinness (p < 

0.001), body dissatisfaction (p = 0.019), emotional eating (p < 0.001), external eating 

(p = 0.004), restrictive eating (p = 0.026), and FA (p < 0.001). The exogenous variables 

that were related to fat intake were: drive for thinness (p = 0.018), external eating (p < 

0.001), restrictive eating (p < 0.001), motor impulsivity (p = 0.013) and FA (p = 0.008). 

As for the indirect effects of the exogenous variables on BD, emotional eating, 

external eating, and FA, they showed positive and statistically significant indirect 

relationships with BD, while the indirect relationship of restrictive intake on BD was 

negative. 

Overall, the model explained 68.3% of food BE (R 2 = 0.683, p < 0.001), 27.0% 

of fat intake (R 2 = 0.270, p < 0.001) and 10.4% of BD (R 2 = 0.104, p = 0.015). 

This study is the first to provide evidence of the direct relationship between BE 

and fat intake on BD in humans, as well as to provide evidence of the indirect 

relationship between different eating patterns (eating styles and FA) and BD, mediated 

by BE and fat intake. This study may help to improve the prevention and intervention 

of BD in young people, through strategies that promote an improvement in these eating 

patterns. To read the published article, please see Annex 3. 
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3.4. Study 4. Validation of the modified Yale Food Addiction Scale 2.0 and 
associated risk factors. 

The first objective of the study was to analyze the psychometric properties of the 

mYFAS 2.0 in a young Spanish population, following these two steps: 1) To analyze 

its factor structure through a competing structural equation model, specifically, a CFAs; 

2) To provide evidence of its reliability. The second objective was to analyze the 

relationship between mYFAS 2.0 with other dietary variables (emotional eating, 

external eating, restrictive eating, BE and bulimia), sociodemographic characteristics 

(age and sex) and BMI. The third objective was to analyze the predictive power of 

some dietary variables (emotional eating, external eating, restrictive eating, BE, 

bulimia, and BMI) on mYFAS 2.0, through a structural equation model.  

A sample of 400 Spanish college students was recruited, of whom 51% were 

female (Mage = 23.35; SD = 4.65) and 49% were male (Mage = 24.99; SD = 7.26).  The 

women had a mean BMI of 21.90 (SD = 3.22), and the men had a mean BMI of 23.87 

(SD = 4.23). Seventy-four percent of the participants had a normal weight (18.5 ≥ BMI 

≤ 24.99). 

Participants were recruited from classrooms at the Universitat de València. They 

were invited to participate in an online survey, always informing them that participation 

was voluntary, and data were confidential. The survey was administered through the 

Lime Survey web platform of the Universitat de València. Participants were not 

financially compensated.  

Permission was obtained from the original authors of the scale to translate and 

validate the mYFAS 2.0 into Spanish. The scale was translated into English by a 

bilingual translator. Subsequently, three Spanish reviewers reviewed the translated 

items. Finally, the mYFAS 2.0 was administered to 20 students to corroborate their 

understanding of the scale. The Spanish version was an exact translation of the original 

English version (Schulte & Gearhardt, 2017). The mYFAS 2.0 offers three ways of 

scoring: 1) original score: mean of the 11 items without the two items of clinical 

significance; 2) symptom count: each item is scored 0 or 1 depending on whether it 

meets the stated criterion or not; finally, the items are summed and a score between 0 

and 11 is obtained; and 3) diagnostic score: the symptoms are counted and the 
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statistical significance criterion (impairment or distress) is added, obtaining a score that 

divides the sample as follows: does not meet FA criteria (one or fewer symptoms plus 

does not meet impairment or distress), mild FA (two to three symptoms plus 

impairment or distress), moderate (four or five symptoms plus impairment or distress), 

or severe (six or more symptoms plus impairment or distress). 

The modified Yale Food Addiction Scale (mYFAS; Flint et al., 2014) was also 

used to assess FA; the DEBQ (Cebolla et al., 2014; van Strien et al., 1986) to assess 

emotional, external and restrictive eating; the BES (BES; Escrivá-Martínez et al., 2019; 

Gormally et al., 1982) to assess BE; and the EDI-3 RF (Clausen et al., 2011; Elosua & 

López-Jáuregui, 2012) to assess bulimia. Finally, to assess BMI, the following division 

was made: weight (kg)/height (meters2) (World Health Organization, 2000). 

Factor structure. The factorial validity of the mYFAS 2.0 was analyzed by CFAs. 

Two single-factor models were tested, considering the original score and the symptom 

count score. The model for the original score was an excellent fit:  χ2(44) = 116.93 (p 

< 0.001); CFI = 0.98; SRMR = 0.05; RMSEA = 0.06 [0.050, 0.079]. All factor loadings 

were statistically significant (p < 0.001). The model for symptom count also fitted 

excellently: χ2(44) = 59.34 (p = 0.061); CFI = 0.99; SRMR = 0.07; RMSEA = 0.03 

[0.000, 0.047]. All factor loadings were also statistically significant (p < 0.001). 

Reliability. Evidence of reliability of the Spanish mYFAS 2.0 was provided 

through Cronbach's α (Cronbach, 1951) and McDonald's ω (McDonald, 1999). With the 

original score, Cronbach's α was 0.828 and the ω was 0.916. With the symptom count 

scores, Cronbach's α was 0.783 and the ω was 0.921. Therefore, the scale showed 

adequate reliability with both types of scores. 

Prevalence of FA. Using the original mYFAS 2.0 score, the mean was 8.23 (SD 

= 8.96) (score between 0 and 44). Using the mYFAS 2.0 symptom count score, the 

mean was 3.58 (SD = 2.62) (score between 0 and 11). Using the mYFAS 2.0 diagnostic 

score, 12.5% had mild, 11.3% moderate, and 20.6% severe FA. The diagnosis of FA 

was made if they presented more than three symptoms plus impairment or distress. 

Thus, 31.9% met the criteria for FA. 

Convergent validity. Two CFAs were estimated to account for the fact that both 

mYFAS 2.0 items and mYFAS items measured the same construct. Both the original 
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score model and the symptom count model showed adequate fit: χ2(153) = 320.448 (p 

< 0.001); CFI = 0.96; SRMR = 0.06; RMSEA = 0.06 [0.050, 0.067], for the model using 

the original score, and χ2(153) = 187.683 (p = 0.001); CFI = 0.96; SRMR = 0.13; 

RMSEA = 0.031 [0.020, 0.041], for the model using the symptom count score. The 

mYFAS 2.0, measured using the original score and symptom count, was also positively 

and statistically significantly correlated with emotional eating, external eating, 

restrictive eating, BE, and bulimia (p < 0.001). Using the mYFAS 2.0 diagnostic scores 

(no FA, mild, moderate, and severe FA), it was found that there were significant 

differences between the eating styles (emotional eating, external and restrictive eating) 

and the FA groups (p < 0.001), with the most severe levels of FA having the highest 

scores across all three eating styles. BE showed the strongest association with FA (p 

< 0.001); the more severe the FA, the higher the BE scores. Finally, significant 

differences were also found between bulimia and FA (p < 0.001), with the most severe 

levels of FA having the most bulimia. 

Relationship between mYFAS 2.0 and sociodemographic characteristics 
(age, sex), and BMI. The relationship between mYFAS 2.0 and age was negative and 

statistically significant (r = 0.127, p = 0.011, for the original score) and (r = 0.163, p = 

0.001, for the symptom count score). Younger people present greater FA than older 

people. In relation to gender and BMI, there were no significant differences with the 

original score, symptom count or mYFAS 2.0 diagnostic score. That is, there was no 

difference between males and females on the mYFAS 2.0 score, and there was also 

no difference according to BMI (p > 0.05). 

Structural equation model to predict FA. Two structural equation models were 

tested, in which the aforementioned variables and their prediction of FA were tested 

simultaneously, using the original and symptom count scores from the mYFAS 2.0. 

The two models fitted the data well:  χ2(104)=  284.089  (p < 0.001); CFI = 0.95; SRMR 

= 0.05; RMSEA = 0.07 [0.057, 0.075], for the model in which items with the original 

score were used; and χ2(104)=  207.344  (p < 0.001); CFI = 0.96; SRMR = 0.07; 

RMSEA = 0.05  [0.040, 0.060], for the model in which mYFAS 2.0 symptom count 

scores were used. When measured with the original score, all variables were 

statistically significant, with BE showing the strongest relationship with FA. In total, 

44.5% of the variance in FA was explained (p < 0.001). When measured with the 
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symptom count score, external and restrictive eating did not show statistically 

significant predictive power on FA, and BE again showed the strongest relationship. In 

this case, 56.6% of the variance in FA was explained (p < 0.001). 

After conducting this study, it can be confirmed that the Spanish mYFAS 2.0 is a 

reliable and valid self-report measure to assess FA in the general Spanish population. 

Furthermore, the role of dietary variables (BMI, emotional eating, external eating, 

restrictive eating, BE and bulimia) in the prediction of FA is demonstrated for the first 

time, all together explaining approximately 50% of their variance. All these variables 

should be considered to prevent FA, especially in young people. To read the full article, 

please see annex 4. This article is currently in preparation.  
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3.5. Study 5. Eating behaviors, eating styles and body mass index during 
COVID-19 confinement in a college sample: a predictive model. 

The first objective of the study was to analyze differences in eating styles 

(emotional, external, and restrictive eating), BE, fat intake and BMI before and during 

COVID-19 confinement. The second objective was to analyze whether eating styles 

predict BE, fat intake and BMI during COVID-19 confinement. 

A sample of 146 Spanish college students residing in Valencia was recruited, of 

whom 71.2% were female (Mage = 22.20; SD = 2.97) and 28.8% were male (Mage = 

24.74; SD = 3.53).  Of all participants, 75.17% were of normal weight (18.5 ≥ BMI ≤ 

24.99) before confinement, and 71.72% were of normal weight during confinement. 

Inclusion criteria were being between 18 and 30 years old, living in Spain at the time 

of confinement by COVID-19, and having completed the surveys by November 2019. 

Exclusion criteria were having an eating disorder, presenting a medical condition that 

may affect eating behavior or mood, and having a diagnosis of severe mental disorder. 

Students were invited to participate in a study by answering several 

questionnaires before and during confinement by COVID-19. The first survey was 

completed in November 2019 (Time 1, period of normality in Spain; T1) and the second 

survey, in April 2020 (Time 2, period of strict confinement in Spain; T2). All surveys 

were conducted using the Lime Survey web platform of the Universitat de València. 

The following measures were analyzed: sociodemographic characteristics (sex, 

age, and marital status); BMI (weight/height2); eating styles: emotional, external, and 

restrictive eating (DEBQ; Cebolla et al., 2014; van Strien et al., 1986); BE (BES; 

Escrivá-Martínez et al., 2019; Gormally et al., 1982); and fat intake (SFQ; Dobson et 

al., 1993). 

To analyze differences in eating styles (emotional, external, and restrictive 
eating), body mass index, binge eating, and fat intake before and during COVID-
19 confinement.  

Results showed no statistically significant differences for emotional eating 

between T1 (M = 25.27, SD = 9.90) and T2 (M = 25.42, SD = 10.44): t(143) = -0.42, p 

= .672, d = 0.035. Nor did statistically significant differences emerge for external eating 
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between T1 (M = 29. 40, SD = 7.20) and T2 (M = 28.77, SD = 7.17): t(143) = 1.20, p = 

.231, d = 0.100. Finally, no differences were found for restrictive eating (t(143) = -0.83, 

p = .408, d = 0.069), with a mean of 21.31 and standard deviation of 7.88 at T1 and a 

mean of 21.71 and standard deviation of 7.93 at T2. Individuals did show a decrease 

in their BE at T2 (M = 7.67, SD = 6.33) compared to their BE at T1 (M = 6.53, SD = 

5.82): t(87) = 2.07, p = .041, dR = 0.23. In addition, individuals also decreased their fat 

intake at T2 (M = 20.39, SD = 8.17) compared to their fat intake at T1 (M = 22.21, SD 

= 7.70): t(87) = 2.75, p = .007, dR = 0.36. However, with regard to BMI, no difference 

was found between T1 (M = 22.66, SD = 2.92) and T2 (M = 22.92, SD = 3.35): t(87) = 

-0.68, p = 0.499, dR = 0.21. 

To analyze whether eating styles (emotional, external, and restrictive 
eating) assessed prior to confinement predict binge eating score, fat intake, and 
body mass index during confinement by COVID-19. Model results indicated 

excellent model fit to the data: c2(21) = 22.04, p = .397, CFI = .99, RMSEA = .018 

(90%CI .000 - .073), SRMR= .036. Emotional eating positively predicted BMI (b = .105, 

p = .036) and BE at T2 (b = .159, p = .041). External eating positively and marginally 

predicted fat intake at T2 (b = .138, p = .090). Restrictive eating positively predicted 

BE at T2 (b = .165, p = .004), and negatively and marginally predicted BMI (b = -.080, 

p = .071) and fat intake at T2 (b = -.102, p = .055). The model explained 80.5% of the 

variance in BMI, 41.5% of the variance in BE, and 25.8% of the variance in fat intake 

during confinement by COVID-19. 

This study demonstrates for the first time that COVID-19 confinement may have 

improved eating behaviors in youth, considering previously obtained scores. In 

addition, structural equation modeling has shown that eating styles have a direct 

impact on BE, fat intake and BMI during COVID-19 confinement.  

This is the first study to compare eating habits before and during COVID-19 

confinement, without including retrospective data that may affect the validity of the 

dietary data. In addition, it is the first study to analyze using structural equation 

modeling whether eating styles before confinement play an important predictive role in 

BE, fat intake and BMI during confinement. To read the full article, please see annex 

5. This article is under review by the journal Journal of Behavioral Medicine.   
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3.6. Study 6. Eating styles moderate the relationship between perceived 
stress and binge eating during COVID-19 confinement. 

The aim of this study was to evaluate whether eating styles (emotional, external, 

and restrictive eating) moderated the relationship between perceived stress and BE 

during COVID-19 confinement.  

A sample of 114 Spanish college students was recruited, of whom 73.5% were 

female and 26.5% were male (Mage= 20.50; SD = 5.24). The mean BMI was 22.63 

(SD= 3.32). 

Participants were recruited in the classrooms of the Universitat de València and 

through social networks and email. All students answered sociodemographic data and 

a survey to assess eating styles, the DEBQ (Cebolla et al., 2014; van Strien et al., 

1986). In addition, they participated in a 7-day EMA using a mobile application, which 

measured perceived stress each day through the Perceived Stress Scale-4 (PSS-4; 

Herrero & Meneses, 2006) and the number of BE episodes per week. BE was 

assessed through two questions after each meal: "Have you overeaten (eaten more 

than would be reasonable during a short period)?", "During the BE episode, did you 

feel that you were losing control or could not stop eating?" (1 = not at all, 5 = extremely). 

The mobile app sent them the notifications every weekday between 7 pm and 10 pm. 

The data were collected between April 22 and April 30, 2020 (period of strict 

confinement by COVID-19 in Spain).   

Descriptive analyzes of eating styles, stress, and binge eating. Students 

showed mean scores for all three eating styles: external eating (M = 2.94; SD = .71), 

emotional eating (M = 1.96; SD = .78), and restrictive eating (M = 2.17; SD = .76). 

Mean levels of stress (M = 1.96; SD = .63) were also shown. However, the BE score 

was low (M = .16; SD = .58). 

Moderation analysis (moderator variable: emotional eating). The emotional 

eating model adequately predicted BE [F(3,67) = 13.64,  R2 = .38; p  < .0001]. The 

interaction between stress and emotional eating contributed 11.6% in explaining the 

variance of the model [F(1,67) = 12.52; R2  = .12; p  = .0007].  The results indicate that 

individuals with high emotional eating tend to have more BE episodes when reporting 

stress (t = 3.34; p = .0014), and this relationship does not occur in individuals with 
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moderate or low levels of emotional eating. The proposed model explained 38% of the 

variance in BE. 

Moderation analysis (moderator variable: external eating). The external 

eating model adequately predicted BE [F(3,67) = 6.62,  R2 = .23; p  = .0006]. The 

interaction between stress and external eating contributed 7% in explaining model 

variance [F(1,67) = 6.05; R2  = .70; p  = .0165]. The results indicate that individuals with 

moderate (t = 2.59; p = 0.011) or high (t = 3.31; p = 0.0015) external eating tend to 

have more BE episodes when reporting stress, and this relationship does not occur in 

individuals with low levels of external eating. The proposed model explained 23% of 

the variance in BE. 

Moderation analysis (moderator variable: restrictive eating). The restrictive 

eating model adequately predicted BE [F(3,67) = 4.47,  R2 = .17; p  = .0064]. The 

interaction between stress and restrictive eating contributed 5% in explaining the 

variance of the model [F(1,67) = 4.32; R2  = .05; p  = .0416]. The results indicate that 

individuals with moderate (t = 2.57; p = 0.0123) or high (t = 3.16; p = 0.0023) restrictive 

eating tend to have more episodes of BE when reporting stress, and this relationship 

does not occur in individuals with low levels of restrictive eating. The proposed model 

explained 17% of the variance in BE. 

This is the first study to demonstrate the influence of eating styles on the 

relationship between perceived stress and BE, in the context of a pandemic and using 

EMA. Eating styles may act as risk factors for abnormal and maladaptive eating 

behaviors in stressful situations. To read the full article, please see annex 6. This article 

is under review by the journal Foods. 
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General discussion 

As shown throughout the Doctoral Thesis, young people are currently facing two 

major issues: dysfunctional eating patterns (e.g., high intake of saturated and trans fats 

and/or sugars, BE and FA) and BD. A high comorbidity between BE and BD has been 

reported in the literature on several occasions. However, the commonalities between 

BE and BD, their differences, and the influence between the two are unknown. In 

addition, there are many sociodemographic, personality and dietary variables that are 

associated with these dysfunctional patterns and thus may influence BD. It is 

necessary to test whether these variables may act as risk factors for these problematic 

eating and drinking behaviors in young people, in order to design prevention and 

treatment in the most appropriate way possible 

To fill this gap in the literature, this Doctoral Thesis was conceived to shed light 

on the relationship between dysfunctional eating patterns and BD in young people and 

on the risk factors associated with these behaviors. Therefore, the main objective of 

this Doctoral Thesis was to study the relationship between dysfunctional eating 

patterns and BD in young people and to explore the risk factors associated with these 

behaviors. 

With these objectives in mind, six studies were conducted. First, a narrative 

review was carried out to identify the commonalities between BE and BD, the 

differences, and the influence of BE on BD and vice versa. Secondly, validation of the 

BES was carried out in order to reliably and validly assess BE in a young Spanish 

population. Third, a structural equation model was used to analyze whether 

dysfunctional eating patterns (fat intake and BE) were predictive of BD in young people. 

We also analyzed whether these dysfunctional eating patterns mediated the 

relationship between various individual factors (gender, BMI, drive for thinness, body 

dissatisfaction, eating styles, impulsivity, and FA) and BD. Fourth, the mYFAS 2.0 was 

validated to assess FA reliably and validly in young Spaniards. In addition, the 

predictive role of several sociodemographic and dietary factors (sex, age, BMI, eating 

styles, BE and bulimia) on FA in young people was analyzed. Fifth, differences in 

eating styles (emotional, external, and restrictive eating), dysfunctional eating patterns 

(BE and fat intake) and BMI before and during COVID-19 confinement were analyzed. 

The influence of eating styles on BE, fat intake and BMI during strict COVID-19 
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confinement was also analyzed. Finally, sixth, the moderating role of eating styles on 

the relationship between perceived stress and BE during COVID-19 confinement was 

evaluated. 

In this chapter, the main results obtained from each study are summarized. 

Subsequently, the strengths and limitations of the present dissertation are discussed. 

Finally, the clinical implications, possible future directions and general conclusions of 

the whole work are presented.   
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4.1. Summary of main 

findings 
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4.1.1. Narrative review of binge eating and binge drinking. 

The aim of study 1 was to conduct a narrative review exploring the commonalities 

and differences of BE and BD, as well as the influence of one on the other and vice 

versa. In addition, we explore what are the reasons why young people tend to engage 

in both behaviors. 

In summary, BE and BD have several commonalities, such as the onset and 

nature of the problem, prevalence, and associated consequences. In addition, several 

factors may act as risk variables in both behaviors, e.g., negative emotions and 

personality (depressive symptoms, impulsivity, neuroticism, sensation seeking or 

reward sensitivity) and sociocultural factors (e.g., being like one's peer group and being 

socially accepted). These communalities point to the need to consider both behaviors 

when planning interventions targeting youth. In addition, transdiagnostic interventions 

may be more beneficial in reducing both behaviors by targeting their commonalities. 

Regarding the differences between BE and BD, dietary restraint and body 

dissatisfaction appear to be risk factors for BE (Fairburn et al., 2003; Stice et al., 

2000). The relationship between these two variables and BD appears to be 

different. In this context, there is a pattern that has been increasing in recent years, 

called "drunkorexia". This is the tendency to restrict food consumption in order to 

become intoxicated more quickly from alcohol (Eisenberg & Fitz, 2014; Hunt & 

Forbush, 2016). Another difference is found in the importance of the substance. 

While the concept of alcohol addiction is well established, the concept of FA is not 

yet established, and is not considered within addictive disorders. The last 

difference is found in the withdrawal phenomenon; while withdrawal is well known 

in alcohol consumption, there is no evidence of withdrawal symptoms in FA 

(Schulte et al., 2016, 2018; Ziauddeen & Fletcher, 2013). 

To date, despite their comorbidity and commonalities, it is unknown whether 

these behaviors may influence each other. Regarding the effects of BD on BE, 

evidence is limited. Some studies have shown that alcohol stimulates short-term 

food intake when consumed before or with a meal. This effect may be attributed to 

a loss of self-control (Caton et al., 2015; Yeomans, 2010) or that alcohol may increase 

the rewarding value of food (Melis et al., 2009). In addition, alcohol intake also seems 



172  

to influence the intake of high-fat foods (Caton et al., 2007; Yeomans, 2010). There is 

a study that points out that this relationship is influenced by the amount of alcohol 

consumed, with only high doses producing such an effect (Caton et al., 2004). 

Therefore, in this sense, it seems that there is a direct influence of BD on BE. 

In relation to the effects of BE on BD, mixed results are observed. Some research 

has observed a predictive relationship of BE on BD (Blanco-Gandía, Ledesma, et al., 

2017; Field et al., 2012), however, other results do not confirm this relationship (Micali 

et al., 2015; Sonneville et al., 2013). These inconclusive results may be due to the wide 

variety of definitions of BE and BD. There is a need to unify criteria to define both 

variables in order to determine more precisely the direction between both behaviors. 

Therefore, the hypotheses stated that both BE and BD share many 

commonalities, differences and positive influence between them are fulfilled. This 

review demonstrates for the first-time evidence for directionality between the two 

behaviors, although further research is needed to affirm the mutual influence between 

these behaviors. This review may help to better understand the etiology, development, 

and maintenance of both behaviors. 

 

4.1.2. Psychometric properties of the Binge Eating Scale. 

The aim of study 2 was to analyze the psychometric properties of the BES in a 

young Spanish population, specifically, to analyze its factor structure through a CFAs, 

to test the measurement invariance between sexes, and to analyze its reliability and 

its convergent and discriminant validity.  

Considering the evidence of the factor structure of the BES, two structures were 

tested, the one-factor model of the BES and the two-factor model. The results 

supported the one-dimensionality of the scale, with the one-factor model being the best 

fit to the data. Although the original authors support the two-dimensionality of the scale, 

our results showed a high correlation between the two factors, being very difficult to 

demonstrate discriminant validity between the two factors. Moreover, this factor 

structure is also supported by other studies (Brunault et al., 2016; Duarte et al., 2015). 

For all these reasons, it was decided to opt for the one-factor model. 



173  

Once the factor structure was clear, an invariance measurement routine was 

tested to check whether the BES was invariant between sexes (men and women). The 

scalar invariance model was the most parsimonious and best fitting, showing evidence 

of no measurement bias when comparing the two groups, as the meaning of BE was 

the same for both men and women. It should be noted that men and women behave 

differently in the context of eating disorders, so sex invariance is necessary to make 

comparisons between groups (Kline, 2015). However, this is assumed in much of the 

research, as the authors assume that there is mean difference, without offering 

evidence of invariance (Gormally et al., 1982; Ricca et al., 2000).  

Because scalar invariance was maintained, latent means were compared 

between samples to test whether BE levels were equal in the two groups. The fit of this 

model decreased significantly, so the results pointed to a difference between the 

means of the two groups, with females having the higher mean. Therefore, it can be 

concluded that there were statistically significant differences in BE between sexes, with 

a higher prevalence in women. This result is in line with other studies that point to a 

higher prevalence of BE in women (Kessler et al., 2013; Preti et al., 2009; Ricca et al., 

2000). However, this is the first study to test this model in a measurement error-free 

context. 

We also provided evidence of reliability and convergent and discriminant validity 

of the Spanish BES. Regarding internal consistency, reliability estimates were 

excellent. Regarding convergent and discriminant validity, evidence of convergent 

validity was shown through the positive, high, and statistically significant correlation 

between the BES and the EDI-3 BE indicator, and between the BES and FA. Evidence 

of discriminant validity was provided through the statistically significant, but lower 

correlations between BES and impulsivity dimensions, between BES and BD, and 

between BES and BMI. This is consistent with other previous findings (Duncan et al., 

2017; Fouladi et al., 2015; Freitas et al., 2006; Kessler et al., 2013; Laghi et al., 2014; 

Mason et al., 2018; Steward et al., 2017; Villarejo et al., 2012). These results point to 

the importance of understanding the relationship between BE and addictive problems 

and opens doors for us to study the mechanisms underlying both behaviors. 

This is the first study in the literature to test two competing models to analyze 

factor structure, suggesting a unidimensional structure, in accordance with DSM-5 
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criteria (American Psychiatric Association, 2013). In addition, it is the first time this 

scale is assessed in young population of both sexes, and the first to test measurement 

invariance between sexes. Based on the results of this study, all our hypotheses are 

confirmed. That is, the one-dimensionality of the scale is supported, there is evidence 

of measurement invariance between sexes and good convergent and discriminant 

validity. 

The BES has good psychometric properties in young Spanish population, being 

therefore a reliable and valid self-report measure to assess BE in young Spanish 

population. The BES is one of the most widely used scales to assess BE, both in clinical 

and non-clinical samples. This study can help us to detect BE in young Spaniards, and 

thus to better understand and delve deeper into this problem, which is so prevalent in 

today's youth. It should be noted that the Spanish BES is freely available and can be 

downloaded in article 2 (see annex 2) and in this Doctoral Thesis (see annex 9). 

 

4.1.3. Influence of dysfunctional eating habits on binge drinking. 

The first objective of study 3 was to analyze the relationship between BE and fat 

intake with BD. In addition, the literature points to several factors that are related to BE 

and fat intake and thus may be indirectly related to BD. Thus, the second aim of study 

3 was to analyze whether BE and fat intake mediated the relationship between 

individual factors (gender, BMI, drive for thinness, body dissatisfaction, eating styles, 

impulsivity, and FA) and BD. For all of these, a MIMIC structural equation model was 

tested. 

The MIMIC that was proposed showed a good fit. This model indicated that BE 

and fat intake were positively related to BD. These results are in line with other studies 

in animal models that point to a causal relationship between fat intake and BE with BD 

(Blanco-Gandía, Ledesma, et al., 2017). Although this is the first study pointing to this 

relationship in young people, there are previous studies that have already associated 

BE as risk factors in alcohol and drug abuse (Field et al., 2012; Measelle et al., 2006; 

Micali et al., 2015; Sonneville et al., 2013). A plausible hypothesis would be that BE 

produces negative emotions such as shame or guilt, therefore, alcohol consumption 

could be used to regulate these emotions (Caton et al., 2015).  
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In relation to the second objective, the results pointed out that emotional eating 

was positively related to BD through its relationship with BE. There is evidence that 

emotional eating may be a predictor of BE (Mason & Lewis, 2014; Sultson et al., 2017), 

however, the mediating role of BE in the relationship between emotional eating and 

BD was unknown. External eating, in turn, was related to BD through its relationship 

with BE and fat intake. There is evidence of the relationship between external eating 

with fat intake (Anschutz et al., 2009; Camilleri et al., 2014) and with BE (Burton et al., 

2007; Mason & Lewis, 2014). However, our study is the first to examine the mediating 

role of BE and fat intake in this relationship. 

Restrictive eating was also related to BE, but in this case negatively, and this 

relationship was mediated by decreased fat intake. That is, people who restrict food 

consume less fat, and this lower fat intake leads them to consume less alcohol. One 

possible explanation is that both food and alcohol are high in calories, and restrictive 

eaters try to reduce their calories in order to maintain or reduce weight. A recent study 

points to the weak relationship between alcohol consumption and restrictive behaviors 

(Baker et al., 2017). Our study points out that fat intake may act as a mediator between 

both behaviors. 

Finally, FA was also related to BD through its relationship with fat intake and BE. 

The relationship between food and alcohol addiction is well known (Gearhardt et al., 

2009a, 2009b), however, this is the first study to suggest that fat intake and BE may 

play an important role in mediating this relationship.  

The model fully explained 68.3% of BE, 27.0% of fat intake, and 10.4% of BD. 

Therefore, as hypothesized, there is a positive influence of dysfunctional eating 

patterns (fat intake and BE) on BD. Furthermore, the hypothesis that individual factors 

(gender, BMI, drive for thinness, body dissatisfaction, eating styles, impulsivity, and 

FA) predict BD through their relationship with dysfunctional eating patterns (fat intake 

and BE) is also confirmed.  

This study provides for the first-time evidence of the direct relationship between 

BE and fat intake on BD in young people through structural equation modeling. It is 

also the first time that evidence is provided for the indirect relationship between 

different eating patterns (eating styles and FA) and BD, mediated by BE and fat intake. 
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This study may help prevent BD in young people through interventions targeting young 

people with dysfunctional eating patterns. Furthermore, if strategies to reduce all these 

dysfunctional eating patterns are promoted, this could have a positive impact on 

reducing youth BD. 

 

4.1.4. Psychometric properties of the modified Yale Food Addiction Scale 2.0 and 

risk factors for food addiction. 

The first objective of study 4 was to analyze the psychometric properties of the 

mYFAS 2.0 in a young Spanish population. Specifically, the factor structure was 

analyzed through a competing structural equation model and evidence of its internal 

consistency was provided. The second objective of study 4 was to analyze the 

relationship between mYFAS 2.0 with other dietary variables (emotional eating, 

external eating, restrictive eating, BE and bulimia), sociodemographic characteristics 

(age and sex) and BMI. The third objective was to analyze the predictive power of 

these dietary variables (emotional eating, external eating, restrictive eating, BE, 

bulimia and BMI) on mYFAS 2.0, also through structural equation modeling.  

To carry out the first objective, the factor structure of the mYFAS 2.0 was 

assessed by CFAs. Two single-factor models were tested, considering the original 

score and the symptom count score. Both models fitted excellently. Therefore, 

evidence of a single factor of the mYFAS 2.0 was provided. This result is consistent 

with the original validation, which suggested a good fit for the single-factor model 

(Schulte & Gearhardt, 2017). Furthermore, the factor loadings of the two models were 

statistically significant, therefore, the one-factor solution was maintained. Regarding 

reliability, evidence was provided through Cronbach's α and McDonald's ω. Internal 

consistency was excellent with both the original score and the symptom count scores, 

indicating that the mYFAS 2.0 is a reliable measure to assess FA in young Spanish 

population. 

The prevalence of FA in our sample was 31.9%. These results are higher than 

those described in other studies, which indicate a prevalence of between 11.4% and 

21% in young university students (Gearhardt et al., 2009a; Murphy et al., 2014; 

Rostanzo & Aloisi, 2021). This may be due to the use of different scales to measure 
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FA. These results point to the need to further analyze whether there are 

sociodemographic and personal factors that may be causing these differences in the 

prevalence of FA. 

Two CFAs were also estimated to explain that both mYFAS 2.0 items and mYFAS 

items measured the same construct. The results indicated that both scales measured 

FA. Due to the good psychometric properties exhibited by both scales and the similarity 

in their scoring form (Lemeshow et al., 2016; Schulte & Gearhardt, 2017), the results 

were as expected. This is the first time that the relationship between the mYFAS and 

the mYFAS 2.0 has been explored. 

To carry out the second objective of this study, the relationships between FA and 

other relevant dietary variables, such as eating styles (emotional, external, and 

restrictive eating), BE and bulimia, were analyzed. FA was shown to be related to all 

these variables. This suggests that people who tend to eat more in response to 

negative emotions or in response to appetitive environmental stimuli are more likely to 

have FA. This may mean that food may play an important role in calming negative 

emotions, whereby people may increasingly need to consume more and more food to 

feel better (Dingemans et al., 2009), which in turn may contribute to FA. For their part, 

external eaters may also eat more because these, by consuming more energy (Wardle 

et al., 1992), the response of their reward system is less and less, and, therefore, need 

to eat more to feel better (Stice et al., 2013). We also found a relationship between 

restrictive eating and FA. BE may play an important role in this relationship, as dieting 

may precipitate BE (Schiestl & Gearhardt, 2018; Wiss & Brewerton, 2020), and these 

in turn increase the likelihood of presenting FA. 

Related to the above, a relationship between BE and FA was also observed, 

being the strongest relationship of all. FA was also related to bulimia, as would be 

expected. It could be thought that the excessive food intake that occurs in BE and 

bulimia may sensitize the brain reward system, which may result in a need to continue 

eating, as occurs with drugs of abuse (Robinson et al., 2015). 

Regarding the relationship between FA and sociodemographic characteristics 

(age, gender) and BMI, it was found that young people presented higher scores in FA. 

This may be due to the greater vulnerability to addiction in young people, as they are 
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more suggestible to environmental effects than older people and have more difficulty 

controlling or resisting unhealthy food.  

In relation to gender, there was no difference between men and women in FA, 

and there was also no difference according to BMI. There is evidence confirming no 

relationship between FA and gender (Ahmed & Sayed, 2017; Hauck et al., 2017; 

Schulte & Gearhardt, 2017). One might think that the gender differences obtained in 

some studies in relation to FA are due to the fact that the samples are usually 

composed of overweight or obese women (Pursey et al., 2014). Our sample is 

composed of young people, which may explain the absence of differences. 

To carry out the third and final objective of this study, two structural equation 

models were tested to see if all the previously mentioned variables (emotional eating, 

external eating, restrictive eating, BE, bulimia, and BMI) predicted FA, using the 

original and symptom count scores of the mYFAS 2.0. Both models were adequately 

adjusted. When measured with the original score, all variables were statistically 

significant, with BE showing the strongest relationship with FA. In this model, 44.5% of 

the variance in FA was explained. When measured with the symptom count score, 

external and restrictive eating did not significantly predict FA, and BE again showed 

the strongest relationship. In this model, almost 60% of the variance in FA was 

explained. With all this, it was possible to demonstrate the predictive power of all the 

variables mentioned above (emotional eating, external eating, restrictive eating, BE, 

bulimia, and BMI) on FA. 

Therefore, as hypothesized, the mYFAS 2.0 has a unifactorial structure, and 

there are several dietary factors that directly predict FA, such as eating styles, BE, 

bulimia, and BMI. 

This study confirms for the first time that the Spanish mYFAS 2.0 is a reliable and 

valid self-report measure to assess FA in a young Spanish population. Furthermore, it 

demonstrates for the first time the role of BMI, eating styles, BE and bulimia in the 

prediction of FA in young people, all of them explaining approximately 50% of their 

variance. This is the first study to point out the importance of considering all these 

variables together in the prevention of FA in youth. It should be noted that the Spanish 

mYFAS 2.0 is freely accessible and can be downloaded in article 4 (see annex 4) and 
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in this Doctoral Thesis (see annex 10). 

 

4.1.5. Dysfunctional eating patterns and body mass index during confinement 

and associated risk factors. 

Study 5 aimed to analyze differences in eating styles (emotional, external, and 

restrictive eating), BE, fat intake and BMI before (Time 1, T1) and during COVID-19 

confinement (Time 2, T2). The second objective was to analyze whether eating styles 

predicted BE, fat intake and BMI during COVID-19 confinement. 

Regarding the first objective, the results showed no statistically significant 

differences for emotional eating, external eating, and restrictive eating between T1 and 

T2. These findings are supported by previous literature, which points out that eating 

styles are temporally stable despite negative circumstances (Meiselman et al., 1998). 

There are also studies suggesting that eating styles are trait factors, not state factors 

(Malesza & Kaczmarek, 2021). This is consistent, since if we ask young people "do 

you feel like eating when you are angry?" they are likely to respond similarly every 

time, regardless of whether they are facing adverse situations or not. Thus, this study 

reinforces the idea that eating styles are stable despite experiencing stressful 

circumstances, such as COVID-19 confinement.  

Youth did reduce BE and fat intake during confinement. This may be due to the 

fact that youth adopted healthier habits during confinement (Di Renzo et al., 2020). For 

instance, there was an increase in physical activity during the confinement period 

(Romero-Blanco et al., 2020). In addition, the food was more homemade because it 

was not possible to go to restaurants, therefore, the probability of eating healthier food 

was higher  (Di Renzo et al., 2020; Sinisterra-Loaiza et al., 2021). 

Regarding BMI, no changes were observed before and during confinement. This 

may be related to the above, as young people adopted healthier habits, which may 

have helped to avoid weight gain during the quarantine period. There is a study that 

points out that people with normal weight have higher adherence to healthy dietary 

guidelines (Di Renzo et al., 2020). Considering that most of our sample had a normal 

BMI before confinement, it would be expected that they would improve their eating 

habits and no changes in their BMI would be reported. 
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Regarding the second objective, the results indicated that emotional eating 

positively predicted BMI and BE at T2 but did not predict fat intake at T2. Previous 

studies have pointed out that people who are emotional eaters find it difficult to 

differentiate real hunger from physiological signals that are determined by negative 

emotions (Bruch, 1964). Therefore, they respond by eating more when negative 

emotions are present. This can lead to an increase in their BMI (Hemmingsson, 2014). 

The fact that emotional eating influences only BE and not fat intake may be due to the 

fact that the consumption of unhealthy foods is not associated with negative emotions, 

as pointed out by some studies (Adriaanse et al., 2011). In addition, it could be 

speculated that emotional eating may be associated with impulsivity, the difficulty in 

controlling eating behavior. Therefore, it is possible that it has more influence on the 

amount eaten (BE) and not so much on the type of food (fat intake). 

External eating was positively and marginally predictive of fat intake at T2. This 

is in line with other studies, which indicate an association between external eating and 

energy intake, especially fat (Anschutz et al., 2009). This is the first study to relate 

external eating to fat intake during confinement. These results are consistent, as 

external eaters tend to eat according to the external properties of food (van Strien et 

al., 1986), making them more likely to eat appetizing foods rich in fat. However, it was 

observed that external eating did not predict BE during confinement. There is a study 

that external eating may be a risk factor for BE only in people with depressive problems 

and high BMI (Mason & Lewis, 2014). Considering that our sample consists of people 

with normal BMI and no mental problems, one would expect that external eating would 

not predict BE. Finally, external eating also did not predict BMI. It is plausible that BMI 

is determined more by the response to negative emotions rather than by the response 

to environmental cues (van Strien et al., 2009). The mediating role of fat intake in the 

relationship between external eating and BMI has also been observed (Burton et al., 

2007). In this study, external eating and BMI are directly related, so future studies 

should evaluate the mediating role of fat intake at times of elevated stress, such as 

COVID-19 confinement. 

Finally, restrictive eating positively predicted BE at T2 and negatively and 

marginally predicted BMI and fat intake at T2. The goal of restrictive eaters is to lose 

or maintain weight, so it is plausible that they will eat less fat in order to achieve their 



181  

goal (Anschutz et al., 2009). Furthermore, as has been discussed on several 

occasions, dietary restriction can cause a rebound effect and precipitate BE (Fairburn 

et al., 2003; Stice et al., 2000). This is the first study to demonstrate the influence of 

dietary restriction on BE, fat intake and BMI in a stressful time, as was COVID-19 

confinement. The model in total explained 80.5% of the variance in BMI, 41.5% of the 

variance in BE and 25.8% of the variance in fat intake during COVID-19 confinement.  

Therefore, the hypotheses of changes in BE and fat intake during confinement 

were met, although BMI remained stable for the reasons discussed above. 

Furthermore, as expected, these variables (BE, fat intake, and BMI) were affected by 

maladaptive eating styles. 

This study is the first to compare eating habits before and during COVID-19 

confinement, without including retrospective data that may affect the validity of the data 

presented. It is also the first study to analyze the predictive role of eating styles on BE, 

fat intake, and BMI during COVID-19 confinement. The present study may help to 

reduce dysfunctional eating behaviors during times of high stress by focusing 

interventions on mindful eating techniques and techniques that help to reduce external 

and restrictive behaviors. It is necessary to understand the relationship between all 

these variables, in order to best prevent obesity and health problems in young people. 

 

4.1.6. The role of eating styles in the relationship between perceived stress and 

binge eating during COVID-19 confinement. 

Study 6 aimed to assess the moderating role of eating styles (emotional, external, 

and restrictive eating) in the relationship between perceived stress and BE during 

COVID-19 confinement. In this study, we chose to assess perceived stress and BE 

using EMA, with a mobile application measuring perceived stress and BE during seven 

days of confinement. This assessment avoids recall bias and improves ecological 

validity and is the first study to use this assessment to analyze these behaviors.  

As hypothesized, results indicated that all three eating styles moderated the 

relationship between perceived stress and BE during COVID-19 confinement. First, it 

was shown that individuals with high emotional eating tend to have more BE episodes 
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when reporting stress, and this relationship does not occur in individuals with moderate 

or low levels of emotional eating. The proposed model explained 38% of the variance 

in BE. In this case, it could be concluded that emotional eaters resort to BE to relieve 

negative emotions, such as stress (Ricca et al., 2009), as these are the ones who have 

the most difficulty coping with these emotions and food can be a positive emotional 

reward for them (dos Santos Quaresma et al., 2021). 

Second, the results indicated that individuals with moderate or high external 

eating tend to binge eat more when reporting stress, and this relationship does not 

occur in individuals with low levels of external eating. The proposed model explained 

23% of the variance in BE. It could be thought that external eaters, having more 

difficulty distancing themselves from tasty stimuli in high stress situations (Hou et al., 

2013; Kalkan-Uğurlu et al., 2021), increase the likelihood of BE. Furthermore, it should 

be considered that the confinement situation entailed a change in people's lifestyle, as 

daily activities were restricted, and they chose to buy large amounts of food and store 

them at home due to the fear of food shortages. Staying at home for so long and the 

high availability of so much food, coupled with the stress we were experiencing, may 

have also increased the likelihood of BE (Touyz et al., 2020).  

Third and finally, it was shown that individuals with moderate or high restrictive 

eating also tend to have more episodes of BE when they report stress, and this 

relationship does not occur in individuals with low levels of restrictive eating. It is 

possible that individuals who tend to be restrictive eaters, in stressful situations, find it 

more difficult to self-regulate, which may lead them to consume more food (Baumeister 

et al., 1993). This is also consistent with disinhibition theory, in which restrictive eaters 

exhibit dichotomous or extreme thoughts about dieting. Because stress may lead them 

to skip the diet, they may think that they have blown the process and that it makes no 

difference what they eat, increasing the likelihood of overeating (Ruderman, 1986). 

The pandemic was a stressful time when people may have engaged in episodes 

of BE to cope with stress. It is important to know "for whom" this relationship is 

strongest, as these individuals may benefit most from interventions aimed at reducing 

BE at times of high stress. Eating styles (emotional, external and restrictive eating) 

may play an important role as moderators of this relationship, as it has been shown on 

several occasions that these eating styles may increase the likelihood of BE (Černelič-
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Bizjak & Guiné, 2021; Kim et al., 2018; Zunker et al., 2011). However, it was not known 

what happened in negative and prolonged stressful situations. 

This is the first study to demonstrate the influence of eating styles on the 

relationship between perceived stress and BE, with the strength of having been 

conducted in the context of a pandemic and using an EMA. This study may lead to the 

conclusion that eating styles may act as risk factors for BE in stressful situations. It is 

important to know which individuals are most at risk of developing BE in high-stress 

situations, so that these individuals may benefit most from interventions aimed at 

reducing dysfunctional eating patterns during stressful times. 
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4.2. Strengths 

This Doctoral Thesis has several strengths which are necessary to highlight in 

order to better understand the main findings and implications.  

Firstly, the dissertation consists of six studies that meet high methodological 

standards. As can be seen in the "Methodology and results" section, most of these 

studies use structural equation modelling to analyze both the factor structure of two 

scales (BES and mYFAS 2.0) and the predictive relationship between variables. 

Furthermore, all the studies presented comply with ethical standards and were 

approved by the ethics committee of the Universitat de València (registration numbers: 

H1513854038939; 1821046).  

Secondly, all the research in this dissertation contributed novel aspects to 

scientific knowledge, as has been proven by the literature published to date. The first 

study reviews for the first time the directionality between BE and BD, demonstrating 

for the first-time evidence of directionality between the two behaviors. The second 

study is the first in the literature to validate the BES in the general Spanish population 

of both sexes. In addition, two competing models are tested for the first time to analyze 

the attempted structure of the BES, and it is also the first time that measurement 

invariance is tested in both sexes. The third study is the first translational study to 

demonstrate how fat intake and BE can directly influence BD in young people, as well 

as to provide evidence for an indirect relationship between different eating patterns 

(eating styles and FA) and BD, mediated by BE and fat intake. The fourth study is the 

first to validate the mYFAS 2.0 in Spanish and is also the first to demonstrate the role 

of all these dietary variables (BMI, emotional eating, external eating, restrictive eating, 

BE and bulimia) in predicting FA. The fifth study is the first in the literature to compare 

eating habits before and during COVID-19 confinement, without including retrospective 

data that may affect the validity of the dietary data presented. Furthermore, it is the 

first study to analyze using structural equation modelling whether eating styles 

(emotional, external, and restrictive eating) assessed before confinement play an 

important predictive role in BE, fat intake and BMI during confinement. Finally, the sixth 

study is also the first to demonstrate the influence of eating styles on the relationship 

between perceived stress and BE, in the context of a pandemic and using EMA.  
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Importantly, this Doctoral Thesis developed for the first time a mobile application 

to assess dysfunctional eating patterns (fat intake and BE), alcohol consumption and 

BD in real time and in the natural context. The app was implemented by participants 

during the confinement by COVID-19 to conduct study 6. However, we hope to return 

soon to a situation of normality in order to be able to assess longitudinally whether 

dysfunctional eating patterns can predict BD in young people.    
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4.3. Limitations 

The present Doctoral Thesis is not without limitations. Firstly, the 

representativeness of the sample was limited, as all studies were carried out with 

college students. Therefore, the findings cannot be generalized to other demographic 

groups, such as young people of other educational levels or adults, who have also 

been found to exhibit dysfunctional eating and drinking patterns. Secondly, all studies 

used self-reported height and weight to calculate BMI. Research suggests that self-

reported measures of height and weight should be viewed with caution, as individuals 

tend to overestimate height and underestimate body weight (Niedhammer et al., 2000), 

which may lead to underestimation of the BMI value. Along these lines, measures of 

eating behaviors in some studies (studies 3, 4 and 5) were also self-reported, which 

may be subject to self-report biases and yield different results than would be obtained 

with more structured assessments (Berg et al., 2012). Another limitation was the cross-

sectional nature of the data in some studies (studies 3 and 4), which requires cautious 

interpretation of the direction of the associations obtained. Finally, study 6 has two 

specific limitations. On the one hand, the mobile application is only available for 

Android devices, which may bias the results. On the other hand, the full potential of the 

EMA could not be exploited, as the weekly measures of BE and stress were averaged. 

In the "future directions" section, several proposals for future studies are presented to 

address these limitations. 
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4.4. Clinical implications 

The results obtained from this Doctoral Thesis may have implications for 

researchers and health professionals interested in promoting health and preventing 

risky behaviors in young people. The work presented points to several conclusions. 

First, fat intake and BE may be a gateway to the onset and development of BD in young 

people. Eating styles (emotional, external, and restrictive eating) and FA may also 

influence BD through their relationship with fat intake and BE. Prevention and 

intervention strategies could target young people with high scores on these eating 

patterns to weaken the association between these eating patterns and BD. Secondly, 

it is shown that BMI, eating styles, BE, and bulimia may be risk factors for FA in young 

people. Therefore, these variables can be considered in the prevention of FA in this 

population. Thirdly, it is shown that eating styles can also directly influence BE, fat 

intake and BMI during COVID-19 confinement. Furthermore, eating styles may 

influence the relationship between perceived stress and BE during COVID-19 

confinement. Therefore, prevention policies should focus their efforts on reducing 

eating styles, for instance, with mindful eating techniques, to curb dysfunctional eating 

behaviors and BMI problems during stressful times. This Doctoral Thesis may help us 

to understand the causal relationships between different eating behaviors. This could 

be a first step to prevent and treat obesity and behaviors that impact on the physical 

and mental health of young people. 
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4.5. Future directions  

This Doctoral Thesis helped to answer some relevant questions. However, the 

field is still poorly known, and more research and future research is needed to 

overcome the limitations mentioned above. Open questions and new challenges that 

could be addressed in future studies are outlined below. 

Firstly, future studies could explore the psychometric properties of the BES and 

the mYFAS 2.0 in other Spanish samples to assess BE and FA in other populations 

(adolescents, older adults, eating disorders, etc.). Furthermore, it would be convenient 

to test for measurement invariance between sexes, in order to check whether the 

meaning of both constructs is the same among men and women. Related to the above, 

future studies should also explore causal relationships between eating behaviors and 

alcohol consumption in other populations and be able to generalize the results to other 

populations.  

Secondly, it is proposed that future studies conduct longitudinal evaluations or 

time series analyzes with larger samples to explore more accurately the predictive 

relationships observed in this Doctoral Thesis. For instance, to analyze how fat intake 

and daily BE influence subsequent BD, or to analyze how eating styles (emotional, 

external, and restrictive eating) influence FA or BE at normal and stressful times. 

Longitudinal studies and studies with larger and more heterogeneous samples are 

needed to explore all these relationships in more depth.  

Thirdly, although there are indicators that work well for measuring BD, such as 

AUDIT item 3 "how often do you have six or more drinks on a single occasion?" 

(Maurage et al., 2020) or the BD indicator "have you ever had four or more drinks (five 

if you are a woman) in a two-hour period in the past month?" (Kuntsche et al., 2006; 

Paul et al., 2011), we do not yet have a standardized measure to assess BD in young 

people. Therefore, it is recommended that future studies develop a standardized 

measure to measure this prevalent yet harmful behavior in young people. 

Fourthly, future research should explore the role of other nutrients, such as 

carbohydrates, as they may also act as risk factors for alcohol consumption and eating 

behaviors, such as BE, FA, or BMI. 
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4.6. Conclusions 

The main findings with respect to the aims of this Doctoral Thesis are presented 

below: 

• After a comprehensive review of the literature, it is concluded that BE and BD 

share many commonalities. Furthermore, there is evidence of influence 

between both behaviors. 

• The Spanish version of the BES is a reliable and valid self-report scale to 

assess BE in a young Spanish population. The significance of BE assessed 

with the BES does not vary between males and females. 

• Fat intake and BE may act as a gateway to the onset and development of BD 

in young people. 

• Eating styles and FA may indirectly influence BD through their relationship with 

fat intake and BE. 

• The Spanish version of the mYFAS 2.0 is a reliable and valid self-report 

measure to assess FA in the general Spanish population.  

• BMI, eating styles, BE, and bulimia may act as risk factors for FA in young 

people.  

• COVID-19 confinement may have improved young people's eating behavior. 

• Eating styles (emotional, external, and restrictive eating) may play an 

important predictive role in BE, fat intake and BMI during COVID-19 

confinement. 

• Eating styles (emotional, external, and restrictive eating) may influence the 

relationship between perceived stress and BE during COVID-19 confinement. 
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Abstract: Unhealthy diet and alcohol are serious health problems, especially in adolescents and young adults. 
“Binge” is defined as the excessive and uncontrolled consumption of food (binge eating) and alcohol (binge 
drinking). Both behaviors are frequent among young people and have a highly negative impact on health and 
quality of life. Several studies have explored the causes and risk factors of both behaviors, and the evidence con-
cludes that there is a relationship between the two behaviors. In addition, some research postulates that binge 
eating is a precipitating factor in the onset and escalation of excessive alcohol consumption, while other studies 
suggest that alcohol consumption leads to excessive and uncontrollable food consumption. Given that no review 
has yet been published regarding the directionality between the two behaviors, we have set out to provide an up-
to-date overview of binge eating and binge drinking problems, analyzing their commonalities and differences, and 
their uni- and bidirectional associations. In addition, we explore the reasons why young people tend to engage in 
both behaviors and consider directions for future research and clinical implications. 

Keywords: unhealthy diet, alcohol, health, binge eating, binge drinking, review, directionality. 

1. INTRODUCTION 
 During the last two decades, an unhealthy diet (characterized by 
food with low nutritional quality and high energy intake) and alco-
hol consumption have been highly prevalent and now represent 
health risk factors for young people (range of 18-34 years) [1, 2]. 
The prevalence of these behaviors continues to increase alarmingly 
and contributes greatly to the high rates of obesity currently found 
in this population [3].  
 In many cases, the problem lies not only in the type of diet (e.g. 
ultra-processed foods rich in fats and sugar) but also in the pattern 
of consumption, namely the well-known "binge" phenomenon [4]. 
The term "binge" is used by the scientific community to describe a 
pattern of excessive and uncontrolled consumption, which can be 
applied to both food (Binge Eating - BE) and alcohol (Binge Drink-
ing - BD). This binge pattern has become one of the most common 
ways of consuming food and alcohol in our society, and represents 
a dysfunctional intake with serious physical, psychological and 
social consequences [5, 6]. 
 BE is characterized by the short-term intake (within approxi-
mately 2h) of an excessive amount of food (overeating) and the 
feeling of loss of control over that intake [4, 7]. BE can have seri-
ous consequences on daily functioning, causing deficiencies in 
social functioning and effecting productivity [8]. In addition, it can  
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produce medical problems and physical complications, including 
diabetes, metabolic syndrome, and celiac disease, and increases the 
risk of onset and maintenance of obesity [9]. BE is present in sev-
eral eating disorders, such as BE disorder, bulimia nervosa, and 
binge/purge-type anorexia nervosa [4]. Additionally, it is observed 
in overweight and obese people, and in the general population [10].  
 Eating disorders are not frequent, but the rates of maladaptive 
eating behaviors are increasingly common among young people, 
especially college students, a high-risk group for the development 
of eating disorders [11]. Recent research indicates that BE is rela-
tively stable in young adulthood [12], and the percentage of young 
adults who engage in BE ranges between 0.3 and 3.1% [13]. 
 BD is a pattern of alcohol consumption that raises blood alcohol 
concentration to ≥0.08 g percent (more than 5 drinks in men or 
more than 4 drinks in women) within a 2-hour period [14]. Alcohol 
consumption is more frequent among young adults [1], and a com-
mon form of consumption among this age group is the binge form 
(consuming alcohol in large quantities, in a short period of time, 
and with a sense of losing control over intake) [15, 16]. Twenty-
five percent of young adults report alcohol abuse [17], and 53 % 
report that they generally consume large amounts in a short time 
when they drink (five or more drinks in one session) [18]. This 
pattern of consumption is associated aggression, sexual disinhibi-
tion, stuttering, loss of control, poor academic performance [19, 
20], impairment in cognitive functioning [21, 22], and short- and 
long-term problems such as dropping out of college, alcohol de-
pendence after college, low job performance [23] and suicidal ten-
dencies in the young [24]. It is also associated with serious health 
problems, such as development of cardiovascular disease, different 
types of cancer [25, 26], and liver injury, such as steatosis, steato-
hepatitis, hepatitis and alcoholic cirrhosis [27]. Excessive alcohol 
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consumption is also related to a higher risk of traffic accidents, 
leading to high mortality among young people [28, 29]. In fact, 
Hingson et al. (2009) concluded that almost half of young Ameri-
cans between 18 and 24 years who died in traffic accidents had 
consumed alcohol [30]. 
 Given their high prevalence and the impact that both behaviors 
have on health and quality of life, many researchers have studied 
the co-occurrence between the two, as well as shared characteristics 
and common consequences [5, 31, 32]. Various theories have been 
put forward to explain the causes and risk factors of these behav-
iors, and the consensus in the literature is that there is a relationship 
between the two [5, 6]. However, no studies to date have explored 
the directionality between BE and BD behaviors. 
 The main purpose of this narrative review is to reflect in-depth 
on the problems of BE and BD. In particular, it aims to determine 
the common aspects and differences, and the possible directionality 
between the two behaviors: Could BE act as a risk factor for BD? 
Can BD precipitate BE? Under what circumstances do these bidi-
rectional (relationships) occur? Finally, we will propose future lines 
of research based on our updated view of the state-of-the-art of the 
field. 

2. COMMONALITIES BETWEEN BE AND BD  
 Research to date suggests that BE and BD share some charac-
teristics, including: 1) nature and onset of the problem, 2) common 
negative consequences, 3) personal factors, and 4) social and cul-
tural factors (See Fig. 1). 

2.1. Nature and Onset of the Problem 
 BE and BD are characterized by the consumption of a certain 
substance (food and alcohol) in large quantities and over a short 
period of time [4]. In some ways, both behaviors can be understood 
as addictive behaviors [33], since they are characterized by a repeti-
tive and uncontrollable response [5, 6] associated with negative 
consequences (psychological, social, personal, academic, etc.) [4, 
5].  
 BE and BD usually begin in adolescence, and occur most fre-
quently in young adulthood [10, 17]. Evidence shows that both are 
frequent high-risk behaviors [23, 34], especially among college 
students [5], with approximately 40% reporting consuming a 
greater amount of food than a normal person would in similar cir-
cumstances [35] and experiencing a loss of control [36], while the 
same percentage admit engaging in BD [5, 37].  
 Evidence suggests that both BE and BD are precursors of sub-
sequent eating and substance use disorders [38]. Recent reviews 
point to the high comorbidity between the two types of disorders 
[31, 39]. Furthermore, BE and disordered eating behavior can pre-
dict alcohol and drug use problems in young adulthood [13, 40], in 
the same way that excessive alcohol consumption can predict disor-
dered eating behavior [41]. Eating and substance abuse disorders 
can be aggravated by the presence of psychiatric comorbidities 
[42]. 

2.2. Common Negative Consequences 
 Research suggests that BE and BD produce serious physical, 
psychological, social, and academic consequences, such as affective 
disorders (depression and anxiety symptoms), increased risk of 
being overweight, obesity, diabetes, increased tendency to engage 
in risky behaviors, and poor academic performance [5, 19, 43, 44, 
45]. The comorbidity between the two behaviors produces more 
negative experiences than the presence of only one and may in-
crease the severity, chronicity, and resistance to treatment of other 
psychiatric disorders [46, 47]. 
 These negative consequences are especially relevant in adoles-
cence and young adulthood, a period of brain maturation in which 
important physiological, psychological, and synaptic plasticity 

changes occur [48]. For this reason, adolescents and young adults 
are especially vulnerable to environmental threats, and are more 
vulnerable to experiencing problems with alcohol abuse or inappro-
priate eating habits [49]. Furthermore, young people who engage in 
BE and BD behaviors do not usually consider it a significant prob-
lem, and tend to minimize the associated damage, despite the short- 
and long-term negative consequences [50]. In this sense, both BE 
and BD are prevalent in the general young population, and both 
tend to be persistent, despite the associated negative consequences 
[5, 10, 51]. 

2.3. Personal Factors  
 Among the potential personal factors accounting for BE and 
BD comorbidity are stress levels, affect and emotions (negative 
affect, depression, low self-esteem and anxiety), and personality 
traits and dimensions (impulsivity, sensation-seeking, neuroticism 
and sensitivity to reward) [5, 47]. Gender differences in BE and BD 
are presented at the end of this section. 

2.3.1. Stress 
 Stress can be understood as a challenging and uncontrollable 
event that affects the adaptation processes necessary to recover 
homeostasis [52]. It has been extensively studied in relation to BD 
behavior, given its role as a risk factor in the development of alco-
hol use disorder [34]. Evidence indicates that college students who 
report higher levels of stress tend to drink alcohol in large amounts 
or report problems with alcohol use [53], and will participate in 
more BD episodes in the following two weeks [54]. 
 Stress is also central to BE behavior. Recent research indicates 
that stress predicts BE episodes in college students [55] and may 
also be a common trigger for BE disorder [4, 56].  
 Although the mechanisms underlying the effects of stress on 
food and alcohol consumption are not yet clear, there seems to be 
an overlap of circuits and neurotransmitters both in the stress re-
sponse and in the regulation of food intake and alcohol consump-
tion; among them, cortisol, which is released in stressful situations 
and, in turn, plays a very important role as a precursor to the rein-
forcement of tasty foods and drugs of abuse [56, 57].  

2.3.2. Emotional or Affective Factors  
 Various studies have linked BE and BD with negative emotions 
[6, 58]. Recent studies indicate that depression influences impulsive 
intake, since most people with impulsive intake display symptoms 
of depression [59]. In addition, depressive symptoms and negative 
affect can act as predictors of BE [55, 60]. In line with this, 
McCabe & Vincent [61] found that both depression and anxiety 
predicted BE in adolescent women, while low self-esteem and 
anxiety predicted BE in adolescent men. 
 BD has also been associated with depressive symptoms [62]; 
depressive symptoms have been shown to predict excessive alcohol 
use [63], while excessive alcohol use can predict depressive symp-
toms [64]. In addition, research suggests a link between heavy 
drinking and depression; BD can affect recovery from depression 
[24], and increases the risk of suicide in young people [65].  
 Although the underlying psychological mechanism linking the 
two behaviors remains unknown, the current literature confirms the 
common goals of BE and BD; i.e. to regulate emotions and cope 
with distress and negative situations [6, 66, 67]. 

2.3.3. Cognitive and Behavioral Factors 
 Young people who engage in BE and BD behaviors may expe-
rience negative consequences at a cognitive level, such as poor 
academic performance and a higher probability of academic failure 
[5, 68, 69]. 
Young adults with eating disorders, including BE, also display cog-
nitive impairment, especially in visual perception skills and non-
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verbal memory tests [70]. On the other hand, young people who 
consume alcohol in excess displayed a poorer performance in 
memory tests [71], and poorer performance in the medium and long 
term in tests of verbal learning and visual reproduction [72]. 
 Among adolescents, findings suggest that both BE and BD are 
related to negative experiences in the past, a stronger inclination to 
fatalism, and a lower future orientation [50]. Additionally, this age 
group is more likely to report feelings of lower satisfaction with life 
and self-esteem [50], and individuals continue to binge (both food 
and alcohol) despite it interfering with other pleasurable activities 
[51]. 
 There are factors that reduce the risk of both behaviors; in other 
words, protective factors. In relation to BE, a recent review indi-
cates that the quality of family relationships and healthy family 
attitudes concerning food and weight can help prevent eating disor-
ders in young people [73]. In relation to BD, high levels of per-
ceived parental warmth and risk perception of alcohol consumption 
have been found to reduce the likelihood of young people partici-
pating in heavy drinking episodes [74]. Parental monitoring and 
family time can also help reduce the risk of heavy drinking in 
young people [75]. In this way, the family assumes a prominent role 
as a protective factor for both BE and BD. This evidence may help 
to develop future prevention and intervention strategies for BE and 
BD.  

2.3.4. Personality Factors  
 Impulsivity, sensation-seeking, neuroticism, and sensitivity to 
reward are the most studied personality constructs in research about 
BE and BD [76-80]. 
 The negative urgency trait, which refers to the tendency to act 
precipitously or impulsively when distressed, has proven to be es-
pecially important in predicting BE and BD [81-83]. 
 Sensitivity to reward - that is, a greater propensity to engage in 
impulsive behaviors and experiences of positive affection in situa-
tions marked by reward - is also a predictive factor for risk behav-
iors, and different investigations have highlighted that it is a shared 
characteristic among impulsive eaters and alcohol drinkers [84]. 

2.3.5. Gender Differences in BE and BD 
 Studies investigating gender differences in BE among young 
people indicate that it can occur in both sexes [85, 86, 87], but is 
more frequent in women [86, 87], although one study reported a 
higher frequency in men [85]. In addition, young women show 
more loss of control during BE than young men [87, 88, 89], and 
more compensatory behavior [87, 88]. Women tend to induce vom-
iting after BE more often than men, and are more likely to use laxa-
tives and exercise to lose weight [87].  
 Recently, some risk and protective factors for BE have been 
associated with gender. For instance, although concerns about 
weight predict BE in women rather than men, self-esteem tends to 
protect women from this behavior [90]. BE can lead to disability in 
adulthood in both sexes, although the rates are significantly higher 
in women [91]. These results suggest future interventions should be 
tailored to consider gender, with the aim of improving the effi-
ciency of treatments.  
 Gender differences are also found in BD. While BD is more 
frequent among young men, this trend is changing, with rates of 
alcohol consumption increasing in young women. Furthermore, 
women start drinking earlier and present more BD episodes than 
men [92, 93, 94]. Young girls are more vulnerable than young boys 
to the problems associated with BD, and suffer more severe health 
and psychosocial consequences [95]. Women also progress more 
rapidly to addiction than men [96]. With regard to the variables that 
may influence BD, recent research indicates that women engage in 
BD because a higher level of reactivity to stress and greater vulner-
ability to affective problems such as depression and anxiety, while 

men do so because of their higher levels of sensation-seeking and 
lower levels of inhibitory control [97]. These findings justify the 
need to provide measures that integrate gender differences in the 
prevention and treatment of BE and BD. 

2.4. Social and Cultural Factors  
 Social reasons also play an important role in the initiation and 
development of both behaviors. 
 Several studies have attempted to determine which sociocul-
tural factors are determinants in the excessive consumption of food 
and alcohol. They have concluded that one of the strongest of these 
factors is peer pressure, with impulsive eaters and drinkers being 
more likely to indulge in both behaviors in order to abide by the 
group’s norms, to engage in similar behaviors as the rest of the 
group and thus be socially accepted, and improve their social stand-
ing [50, 80, 98]. It would appear that another influencing factor is 
the media, which manipulates the perceptions of adolescents and 
can influence their decisions to become involved in both behaviors 
[50]. 
 Another sociocultural factor related to both behaviors is the 
tendency of adolescents to compare themselves with their peer 
group. Young people who tend to compare themselves largely to 
others in terms of their opinions, thoughts, and performance tend to 
eat and drink more impulsively [50]. 
 Perceived discrimination may also be a risk factor for the onset 
of impulsive BE and BD behaviors [99, 100]. The findings of re-
search encourage an emphasis on prevention and intervention of 
socially disadvantaged groups, incorporating social support as a 
protective factor, with the aim of increasing adaptive coping re-
sponses [7]. 

3. DIFFERENCES BETWEEN BE AND BD  
 In addition to their large commonalities, BE and BD also have 
distinct and unique characteristics. These particularities could help 
to clarify the relationship between these two behaviors. 

3.1. Dietary Restriction and Body Dissatisfaction 
 Dietary restriction appears to be a key factor in BE [101]. Ac-
cording to research, negative urgency, the tendency to act precipi-
tously in negative affective states [102], seems to moderate the 
relationship between dietary restriction and BE [103].  
 Another aspect that characterizes BE behavior is body dissatis-
faction. A meta-analysis identified body dissatisfaction as the 
strongest risk factor for BE [104], although this relationship may be 
mediated by self-esteem and depression [105]. Overestimating one's 
shape and body weight may also predict BE [80], and both vari-
ables may be causal antecedents or consequences of BE [39]. The 
severity of BE has also been associated with increased concerns 
about body image and food [107].  
 Dietary restriction is an underlying phenomenon in BE behav-
ior, and it is not absent in BD behavior. In this sense, some investi-
gations have highlighted an association between dietary restriction 
and excessive alcohol consumption [108, 109], although the ap-
proach of the subject seems to be different. In particular, a recent 
global trend has been observed in university students who restrict 
their consumption of caloric foods to compensate for caloric intake 
related to alcohol consumption, a phenomenon conceptualized as 
“drunkorexia” [110, 111]. The incidence of this phenomenon 
among young people is high [82]; prevalence ranges between 14 
and 46% [112], and it is more common among female college stu-
dents [110], though it is also observed in young men [109]. This 
practice is deliberately carried out on drinking days, and the goals 
are to avoid the weight gain associated with alcohol consumption, 
to reach intoxication more quickly, and to enjoy the effects of this 
intoxication [112, 113]. Excessive drinking and dietary restriction 
can be very harmful. Research points to negative short-term conse-
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quences, such as rapid alcohol intoxication, loss of consciousness, 
sexual exploitation, memory loss and injury, and long-term cogni-
tive impairment, including brain damage, or liver cirrhosis [113]. 

3.2. The Importance of the Substance  
 In recent decades, the world has experienced a general change 
in the quality of diet, characterized by an increase in the consump-
tion of ultra-processed foods containing saturated or trans fats, so-
dium, sugars, antioxidants, preservatives and colorants [2]. These 
foods have been designed to enhance the reinforcing and addictive 
properties of traditional foods, and have been compared to drugs of 
abuse, as they both activate the brain reward pathways that rein-
force the rewarding properties of the substance in question [39]. 
This has fueled research in recent years about food addiction, based 
on evidence that certain foods, generally ultra-processed or highly 
palatable, have addictive potential, similar to drugs of abuse [114, 
115]. These investigations propose that food addiction be included 
among recognized addictive disorders [89], while others point to 
the need for more research to confirm the theory’s validity [116]. 
Currently, food addiction is not recognized as an addictive disorder 
by reference diagnostic manuals [4]; the diagnostic construct is 
controversial and remains under study [115]. 
 In contrast, the concept of alcohol addiction is well established 
[4]. Alcohol is a psychoactive substance that is consumed for its 
positive reinforcing properties and has high addictive capacity. This 
makes people who consume alcohol with a certain frequency and 
quantity more susceptible to the addiction process [117, 118]. Re-
cent research indicates that alcohol and other drugs have much 
more potent addictive effects than foods such as chocolate as a 
result of the neuroadaptative effects they produce at the cerebral 
level. These involve the gabaergic, opioid and dopaminergic cir-
cuits, which make the substance more appetizing and are critical in 
the development of drug addiction [119]. 

 The risk of addiction to both food and alcohol is highly variable 
among individuals and depends on the interaction of many genetic, 
socioeconomic, cultural, temperamental and environmental factors 
[118, 120]. 

3.3. Withdrawal and Tolerance Phenomena 
 Withdrawal and tolerance phenomena are particularly relevant 
to alcohol consumption [39]. Individuals who consume alcohol 
excessively very often need to consume increasing amounts of al-
cohol in order to experience the desired effects, a process brought 
about by tolerance [4]. Furthermore, after withdrawal, individuals 
may experience physical or psychological symptoms in response to 
the absence of the substance (withdrawal phenomenon) [4], which 
together with BD, can determine a subsequent alcohol consumption 
disorder [121].  
 Highly processed foods (such as cakes, pizza, or French fries) 
may also be able to trigger withdrawal phenomenon [122]. How-
ever, as far as we are aware, there is as yet no published human 
study that has systematically examined the phenomenon of with-
drawal from highly processed foods and BE, and withdrawal symp-
toms are not clearly defined in the context of food addiction [39, 
122, 123]. 
 Potential findings in this line may have clinical implications for 
intervening in both behaviors. Interventions in BD are aimed at 
reducing access to the substance and eliminating, as far as possible, 
its consumption [124], while in BE, the aim is to decrease dietary 
restriction and establish healthy eating patterns [125], since food is 
necessary for survival and cannot be eliminated, unlike alcohol.  
 In recent decades, new lines of research have aimed to prevent 
and treat different diseases using food products. This is the case of 
"nutraceuticals" which are defined as foods or parts of foods that 
provide health benefits and can prevent and treat different diseases 

 
 
Fig. (1). Commonalities between BE and BD. (A higher resolution / colour version of this figure is available in the electronic copy of the article). 
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[126]. For example, these compounds can ameliorate the conse-
quences derived from BE and BD, such as obesity, diabetes, dyslip-
idemia or heart disease [127, 128]. There are already reviews that 
highlight the role of nutraceuticals in the prevention and improve-
ment of dyslipidemia, the main cardiovascular risk factor for heart 
diseases [128]. Recent research points to the role of ginger and 
avocado as an adjunct in the treatment or prevention of obesity, 
demonstrated through a decrease in inflammation and oxidative 
stress or a reduction in blood lipids [129]. Nevertheless, the exact 
role of nutraceuticals in the prevention and treatment of different 
diseases needs to be confirmed by future studies [128]. 
 Beyond identifying and describing what similarities and differ-
ences underlie BE and BD, an issue that is beginning to interest 
researchers is the interrelationship between BE and BD [130, 131]. 
Previous studies have found an association between BE and BD [5], 
but no review to date has explored the directionality between the 
two behaviors. The following sections will attempt to broach this 
question. 

4. FROM BINGE DRINKING TO BINGE EATING 
 As explained above, the relationship between BE and BD has 
been extensively studied, mainly as a co-occurrence. The high cor-
relation between the two behaviors is well known. Given the preva-
lence of both, they are becoming a recognized clinical concern. In 
the process of attempting to clarify the relation between BD and 
BE, many commonalities have been identified, but very little is 
known about the direction of this relation; that is, if bingeing on 
alcohol has an effect on the way people eat, or if the reverse is true, 
or both, and under which circumstances it occurs. 
 About the directional effects from one behavior to another, the 
evidence is scarce. Studies addressing the question about how 
drinking can have an effect on food intake have contemplated dif-
ferent characteristics of alcohol intake (quantity, type, pattern of 
intake, time in which consumption occurs) and its effect on food 
intake (type of food, quantity) (See Table 1). 
 In relation to the quantity of food eaten after acute alcohol con-
sumption, evidence shows that alcohol stimulates short-term food 
intake when it is consumed before or with a meal [132, 133, 134, 
135, 136]. The effect of the long-term intake of alcohol on food 
consumption has been studied through epidemiological approaches. 
In two large-scale cohort studies [137, 138], results revealed a posi-
tive relationship between alcohol consumption and energy intake, 
showing that more food is consumed on days when alcohol is in-
gested.  
 This effect has been hypothetically explained by different 
mechanisms. On one hand, it has been related to reduced satiety 
signaling after alcohol consumption [139, 140], while some studies 
have demonstrated that the consumption of alcohol induces loss of 
self-control [136, 141]. Researchers have indicated potential 
mechanisms of reward systems through which alcohol increases the 
rewarding value of food. In accordance with these studies, food 
reward comprises two components: “liking” and “wanting”. Liking 
is the pleasantness of food and the pleasure derived from its taste, 
and is influenced by opioid, endocannabinoid and GABA neuro-
transmission, whereas wanting refers to the intrinsic motivation to 
eat, and depends on dopaminergic neurotransmission [142]. Alco-
hol consumption has been proven to stimulate both likings and 
wanting [143].  
 Researchers have also investigated the role of oral and gut sen-
sory pathways in alcohol’s effect on food reward [144]. Food intake 
after moderate consumption of alcohol or non-alcohol beverages 
was assessed, and results showed that alcohol consumption in-
creased subsequent energy intake regardless of the food consumed 
after the beverage, a finding echoed by other studies [134, 136]. 
Overall, participants increase their food consumption after alcohol 
consumption, especially of high-fat savory food, in comparison to 

subjects who do not consume alcohol. In addition, explicit liking of 
savory food has been shown to be more intense after alcohol con-
sumption, although the role of oral and gut sensory signaling in 
alcohol’s effect on food intake remains unclear [144]. In line with 
this, one study was conducted to explore how alcohol influences 
food intake by increasing the desire for food (appetite) [145]. The 
study tested the effects of alcohol delivered in two ways: bypassing 
the digestive system by infusing the alcohol directly into the blood 
stream, and by oral consumption. An increase in food intake was 
observed in both conditions, suggesting that this increased con-
sumption of food is not due entirely to the interaction of alcohol 
and gut, but that it also involves the brain. The study in question 
also detected a different pattern among participants, formed of one 
group with a significantly higher increment in food intake and an-
other group that ate less following alcohol consumption. The group 
that ate more also showed a differential hypothalamic activation. 
 Regarding the type of food consumed after alcohol intake, the 
study conducted by Tremblay et al [146] analyzed the relation be-
tween alcohol and a fatty diet. Alcohol had an impact on ad libitum 
food intake, showing that the energy content provided by alcohol 
was not compensated by a decrease in energy intake from food. 
These results demonstrated that a high alcohol intake has no inhibi-
tory effect on lipid intake, a positive correlation with protein, and a 
negative correlation with carbohydrate intake. In the same line, 
Canton [133] found that alcohol did not differentially enhance in-
take of specific food items. The study in question focused on the 
effects of alcohol on the pleasantness of several tasty and bland 
foods. Results showed that alcohol did not promote intake by in-
creasing the pleasantness of food or by stimulating appetite for 
these foods.  
 Another relevant variable is the amount of alcohol that has to be 
consumed to have an impact on food intake. Canton [132] found 
that administration of a high dose of alcohol (4 units) was associ-
ated with higher hunger levels and increased energy intake. The 
energy derived from alcohol was not compensated for. Low con-
sumption of alcohol (1 unit) was below threshold values and did not 
elicit effects on food intake, thus confirming a dose–response ef-
fect. 
 In summary, studies targeting the effects of drinking behaviors 
on eating have focused on the characteristics of alcohol intake that 
exert an effect on food intake. Although there are hypotheses about 
the effects of BD on BE, no studies have yet been conducted to 
clarify the nature of this directionality or to throw light on the un-
derlying characteristics. 

5. FROM BINGE EATING TO BINGE DRINKING 
 To our knowledge, only four studies have analyzed the longitu-
dinal relationship between BE and BD with the aim of understand-
ing their relation and their temporal interplay (See Table 1).  
 Measelle, Stice, & Hogansen [147] analyzed a sample of 493 
adolescent females to examine whether initial elevations in depres-
sion, eating, antisocial, and substance abuse symptoms predicted 
future increases in other symptom domains. Potential eating pa-
thologies were assessed with a structured psychiatric interview 
based on DSM-IV diagnostic criteria - the Eating Disorder Exami-
nation [148] - while substance abuse symptoms were evaluated by 
self-report items adapted from Stice et al. [148]. Adolescents were 
assessed annually over a five-year period (from 13 to 18 years old). 
Results showed that the girls’ depression, eating disorder symp-
toms, and substance abuse scores increased on average over the 
five-year period, whereas their antisocial behavior decreased. The 
findings suggested that having an eating pathology predicts future 
growth in substance abuse, but not vice versa [147]. 
 Similar results were reported by a study with 8,594 female par-
ticipants of 9 to 15 years old [40]. Eating disorder behaviors were 
assessed by self-report-validated questions about purging behaviors, 
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Table 1. Summary of results on relation from BD to BE. 

Author, 

Year 

Purpose Participants Procedure Outcomes 

Caton, Ball, 
Ahern, & Hether-
ington 2004 [132] 

 

To study the 
Dose–response 

effect of alcohol 
on appetite and 

food intake. 

12 males. Participants attended to the lab 3 times and 
were given breakfast, lunch, and dinner. 

Thirty minutes before lunch, they received 
330 ml of no-alcohol lager (no-alcohol 

condition), the same amount of lager spiked 
with 1 unit of alcohol (1 UA condition) or 4 
units of alcohol (4 UA condition). Ratings 
of appetite and mood were recorded before 
and after preloads and lunch, then hourly 

across the day. 

Participants consumed more high-fat salty food items at lunch 
following 4 UA compared to the other preloads. Hunger was rated 
higher following 4 UA across the day in comparison to the other 
preloads, but fullness ratings not reflect any difference by condi-

tion. Energy intake at dinner was similar in all conditions and total 
energy intake across the day was significantly higher after 4 UA. 

Alcohol appears to stimulate appetite due to elevated levels of 
subjective hunger. 

Caton, Marks, & 
Hetherington 
2005 [133] 

To study the 
effects of manipu-

lating pleasant-
ness on subse-
quent energy 

intake following a 
moderate dose of 

alcohol. 

12 males. Participants attended to the lab 4 times and 
were given breakfast, 4 h later were offered 

lunch. Twenty minutes before lunch par-
ticipants received an alcohol or a no-

alcohol containing beverage followed by a 
lunch of either bland or flavored foods. 

Ratings of appetite, mood and pleasantness 
of several bland and tasty foods were taken 

before and after preloads and lunch. 

Ad libitum energy intake at lunch was greater following alcohol in 
both taste conditions in comparison to the no-alcohol conditions. 
No additive effect of palatability and alcohol was found; alcohol 
did not differentially affect intake of lunch items. Nor did alcohol 
increase the pleasantness of foods. Alcohol promoted food intake 

but this did not occur via increasing the pleasantness of the taste of 
foods.  

Caton, Bate, & 
Hetherington, 

2007 [134] 

To compare the 
effects on appetite 
and energy intake 
within a meal and 
across 4 days of 
drinking wine 
either before 

(aperitif) or with 
(coingestion). 

11 males. Participants attended to the lab 3 times and 
were given breakfast. 3 h later returned for 

a two course lunch, then recorded food 
intake for the remainder of the day and the 
next 3 days. In the control condition, par-

ticipants ate lunch ad libitum; in the aperitif 
con dition red wine was consumed 20 min 
before lunch; and in the coingestion condi-

tion red wine was consumed with the starter 
and with the main course. Ratings of appe-
tite and mood were administered before and 

after the meal.  

Energy intake at lunch was greater when wine was consumed 
compared to control. In particular, intake of the starter was en-

hanced by wine consumption. Total Energy intake during the test 
days was significantly higher than during subsequent days reveal-
ing a tendency to overeat exacerbated by drinking wine before or 

with lunch. 

Westerterp-
Plantenga, & 

Verwegen, 1999 
[135] 

To assess the 
effects on energy 

intake of an 
aperitif compared 

with those of a 
water appetizer 
and 3 fruit juice 

appetizers. 

52 participants 
(27 men and 
27 women) 
with a body 
mass index 
between 20 

and 32. 

Participant was randomly given alcohol, fat, 
protein, carbohydrate, water, or no preload 

30 min before an ad libitum lunch. 

Energy intake and eating rate were higher, meal duration was 
longer, satiation started to increase later, and eating was prolonged 
after maximum satiation after an aperitif than after the other condi-

tions. 

Yeomans, 
2010[136] 

To review the 
evidence regard-
ing the incidence 
of obesity and its 
relation with an 
excess energy 

intake, including 
alcohol. 

 Brief Review. Research shows that energy consumed as alcohol is additive to that 
from other dietary sources, leading to over-consumption of energy 
when alcohol is consumed. In addition, alcohol consumed before 

or with meals tends to increase food intake. Higher intakes of 
alcohol (binge drinking) in the absence of alcohol dependence may 

increase the risk of obesity. 

De Castro, & 
Orozco, 1990 

[137] 

To study alcohol 
effects on eating. 

92 participants 
(23 male, 69 

female). 

Participants were asked to report in a diary 
their intakes he time of ingestion, their 
subjective state at the time of ingestion, 

during 7 days.  

Alcohol appear to be ingested in addition to other nutrients not in 
replace. Therefore, the total calories intakes of drinkers compared 
with not drinkers are not different for carbohydrate, fat or protein 

intakes but are larger because of the calories from alcohol.  

De Castro, & 
Orozco, 2009 

[138]  

To study the 
associations of 

different types of 
foods ingested at 
various times of 
day with total 

daily and macro-
nutrient intakes. 

1009 partici-
pants (388 

male and 621 
female). 

Participants were asked to report in a diary 
their intakes during 7 days. They were 
asked to reported in a detail way, every 

possible item that they either ate or drank, 
the time and the amount. 

Foods as ice cream, beef, potatoes, pastry, nuts, snacks, condi-
ments, alcohol and soda, among others were significantly associ-
ated with higher total intake over the day. Dietary energy density 
appeared to mediate the associations between particular foods and 

beverages and overall energy intake.  

 
(Table 1) Contd.... 
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Author, 

Year 

Purpose Participants Procedure Outcomes 

Raben Ager-
holm-Larsen, 
Flint, Holst, & 

Astrup, 
2003[139] 

To investigate the 
effects on appetite, 
energy intake and 
expenditure, and 

substrate metabolism 
of meals rich in 1 of 
the 4 macronutrients. 

19 participants 
(9 women and 

10 men). 

Participants were measured on subjective 
appetite sensations, ad libitum food intake, 
energy expenditure, substrate metabolism, 

and hormone concentrations, 5 h after 
breakfast- Breakfast had similar energy 

density and fiber contents but rich in either 
protein, carbohydrate, fat, or alcohol. 

 No significant differences were found after the 4 meals, in hunger 
or satiety sensations or in ad libitum energy intake. After the 

alcohol meal, fat oxidation and leptin concentrations were greatly 
suppressed. Intake of an alcohol-rich meal stimulates energy 

expenditure but suppresses fat oxidation and leptin more than in 
the other conditions. Satiety and ad libitum energy intake were not 

significantly different between meals. 

Röjdmark, 
Calissendorff, 

& Brismar, 
2008 [140] 

To determine the 
effects of ingestion 
of ethanol on leptin 
secretion in normal 

subjects. 

14 healthy, 
non‐obese 

participants (7 
male, 7 fe-

male). 

Participants attended to the lab 2 times. On 
one occasion alcohol was ingested, and on 
the other water was given. The experiments 
took place in random order, one week apart. 
In group I two experiment were performed 

during the day, while in group II the ex-
periments were carried out during the night. 

Each alcoholic drink contained 0·45 g 
ethanol/kg. Venous blood samples were 

collected before, during and after the drinks 
over periods of 6h in group I and 14h in 

group II. Plasma glucose, and serum con-
centrations of leptin, insulin and ethanol 

were determined immediately before inges-
tion of the first dose of alcohol, and subse-

quently at time points. 

Ingestion of moderate amounts of alcohol has an inhibitory effect 
on leptin secretion in normal subjects. The effect of alcohol might 

serve as an appetizer by decreasing leptin secretion. 

Caton, Nolan, 
& Hethering-

ton, 2015 
[141] 

To review the psy-
chological role of 

alcohol in disrupting 

attempts to restrict 
food intake for body 
weight management 

and to consider 
whether the disin-
hibiting effects of 

alcohol contributes 
to the stimulation of 
overeating in dieters. 

 Literature review. Alcohol is associated with increased short-term energy intake. 
Dieters and restrained eaters report increased alcohol intake and 
increased frequency of binge drinking. The interaction between 

alcohol, appetite and dietary restraint is complex and further work 
is needed to extend our knowledge at a basic level regarding how 
individual differences influence how much alcohol is consumed, 

the frequency and pattern of alcohol consumption and how alcohol 
intake affects both appetite control and body weight regulation. 

Berridge, 2009 
[142]  

To explore the role 
of ‘wanting’ and 
‘liking’ for food 

rewards. 

 Literature review. Brain mechanisms for food reward and appetite evolved under 
pressures to protect us from scarcity. All eating patterns are con-

trolled intimately by brain mechanisms of food reward.  

Melis, Diana, 
Marinelli, & 

Brodie, 
2009[143] 

To explore the link 
between acetalde-
hyde and ethanol 
actions on brain 

reward pathways to 
reduce alcohol 

craving. 

 Literature review. The findings reviewed point out the specific elements of ethanol 
action on dopamine VTA neurons. Both ethanol and acetaldehyde 
increase the spontaneous activity of dopamine VTA neurons. This 
effect is associated with the rewarding and reinforcing properties 
of drugs of abuse. Therefore can be important for ethanol-seeking 
behavior. Stress also increases the spontaneous discharge of do-

pamine VTA neurons.  

Schrieks, et al., 
2015 [144] 

To investigate 
whether food reward 

plays a role in the 
stimulating effect of 

moderate alcohol 
consumption on 
subsequent food 
intake, and to ex-

plore the role of oral 
and gut sensory 

pathways in alcohol's 
effect on food re-

ward  

 24 men Participants were randomly assigned to 
either consumption of vodka/orange juice 
(20  g alcohol) or orange juice only, fol-
lowed by consumption of cake, MSF of 
cake or no cake. Food reward was evalu-

ated by actual food intake measured by an 
ad libitum lunch 45  min after alcohol inges-
tion and by behavioural indices of wanting 

and liking  

Moderate alcohol consumption increased food intake during the ad 
libitum lunch. This effect was related to the higher food reward 
experienced for savoury foods Alcohol increased intake and ex-

plicit liking of high-fat savoury foods. Moderate alcohol consump-
tion increased implicit wanting for savoury and decreased implicit 
wanting for sweet before the meal. The importance of oral and gut 

sensory signalling in alcohol's effect on food reward remains 
largely unclear. 

(Table 1) Contd.... 
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Author, 

Year 

Purpose Participants Procedure Outcomes 

Eilet et al., 
2015 [145] 

To evaluated the 
blood oxygenation 

level dependent 
(BOLD) response to 

the food aromas 
following pharma-
cokinetically con-
trolled intravenous 
infusion of alcohol. 

35 non‐obese 
women  

BOLD activation to food aromas was 
evaluated once during intravenous infusion 

of alcohol, and once during infusion of 
saline. Ad libitum intake of roast beef with 

noodles or Italian meat sauce with pasta 
following imaging was recorded. 

An alcohol pre‐load increased food consumption and potentiated 
differences between food and non‐food BOLD responses in the 

region of the hypothalamus.  

Tremblay et 
al., 1995 [146] 

To explore the 
effects of alcohol 
and dietary fat on 

spontaneous energy 
and macronutrient 

intakes (study 1) and 
to explore the effects 
of alcohol on energy 
and macronutrient 
intakes (study 2). 

Study 1: 8 
males 

Study 2: 711 
participants 

(351 males and 
360 females). 

Study 1: Participants were randomly as-
signed to four conditions (low-fat, placebo; 

low-fat, alcohol; high-fat, placebo; and 
high-fat, alcohol) lasting 2 d each during 

which they were requested to eat ad libitum 
in the laboratory. During each of the three 
daily meals, they had free access to foods 
that were selected according to their tastes 

and preferences. Each session differed from 
the others in the fat content of ingested 

foods and alcohol intake. 

Study 2: Participants were asked to track 
their dietary for 3 days. 

The high-fat diet was associated with a substantial increase in daily 
energy intake. Alcohol had no inhibitory effect on food intake and 

its energy content an additional increase in energy intake. 

High alcohol intake was associated with a high daily energy intake 
and had no inhibitory effect on lipid intake.  

Measelle, 
Stice, & 

Hogansen, 
2006 [147] 

To examine the co-
occurance between 
symptomatology. 

493 adolescent 
females. 

Co-occurring symptomatology was exam-
ined in a community sample of who were 

followed annually from early to late adoles-
cence. 

Depression, eating disorder, and substance abuse symptoms in-
creased over time, whereas antisocial behavior decreased. Initial 
depressive and antisocial symptoms predicted future increases in 

the other; substance abuse and antisocial behavior symptoms 
showed prospective reciprocal relations. Initial depression pre-

dicted increases in eating and substance abuse symptoms. Initial 
eating disorder symptoms predicted increases in substance abuse 

problems.  

Field, et al., 
2012 [40] 

To evaluate whether 
Bulimia Nervosa and 

subtypes of eating 
disorder not other-
wise specified are 

predictive of devel-
oping adverse out-

comes. 

8594 females. Participants received questionnaires annu-
ally from 1996 through 2001, then bienni-

ally through 2007 and 2008.  

Participants with Binge eating disorder were most likely to become 
overweight, obese, or to develop depressive symptoms, than non-
disordered peers. Participants with Purging Disorder had a signifi-

cantly increased risk of using drugs and to binge drink. Purging 
Disorder and Binge eating disorder is common and predict a range 

of adverse outcomes.  

Sonneville et 
al., 2013 [13] 

To investigate the 
association between 
overeating and binge 
eating and adverse 

outcomes. 

16882 adoles-
cents and 

young adults 
living 

throughout the 
United States. 

Prospective cohort study where participants 
were assessed on overeating and binge 

eating every 12 to 24 months between 1996 
and 2005. 

Risk of becoming overweight or obese, starting to binge drink 
frequently, starting to use marijuana, starting to use other drugs, 

and developing high levels of depressive symptoms. 

Stice, Barrera, 
& Chassin, 
1998 [149] 

To test the differen-
tial prediction model 
and to examine the 

possible mechanisms 
by which predictors 
as socialization or 
psychopathology 

factors may relate to 
consumption. 

216 families 

(adolescents 
and parents). 
Half of the 

teens were at 
risk because of 
parental alco-

holism. 

It is a prospective study where teens and 
parents were interviewed using a computer-
assisted interview. Family members were 

interviewed at two time points separated by 
a 1-year period. The interview was con-

ducted separately to minimize contamina-
tion.  

Externalizing symptoms, parental alcoholism, peer influences, and 
parental support were indirectly related to negative consequences 
through their effects on user level. Externalizing symptoms, inter-
nalizing symptoms, peer influences, and parental approval of use 
directly predicted consequences. Internalizing pathology potenti-

ated the relation between consumption and consequences, whereas 
parental support and control mitigated this relation.  

Micali et al., 
2015 [150] 

To investigate 
whether anorexia 
nervosa, bulimia 

nervosa, binge eating 
disorder, and other 
eating disorders. 

6,140 youth at 
age 14 and 

5,069 at age 
16. 

Eating and outcomes of depression, anxiety 
disorders, binge drinking, drug use, deliber-
ate self-harm, weight status were measured 
using interviews and questionnaires about 2 

years after predictors. 

Adolescent eating disorders, including subthreshold presentations, 
predict negative outcomes. All eating disorders were predictive of 
later anxiety disorders. Anorexia nervosa, bulimia nervosa, binge 

eating disorder, and other eating disorders were prospectively 
associated with depression. All eating disorders but anorexia 

nervosa predicted drug use and deliberate self-harm.  
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frequency of eating a very large amount of food, feelings of loss of 
control during eating, and feelings of guilt after BE. Following 
DSM-5 cut-offs, participants were classified as having BE Disorder 
(BE at least once per weeks with no purging); Purging Disorder 
(weekly vomiting or use of laxatives to control weight and no 
bingeing); Bulimia Nervosa (weekly BE and purging); and Eating 
Disorder Not Otherwise Specified (monthly BE and/or purging or 
overeating episodes with no loss of control). BD was assessed with 
a question about the frequency, in the previous year, of drinking ≥4 
drinks over a few hours. Participants who reported at least 6 epi-
sodes of BD in the previous year were classified as frequent binge 
drinkers [40]. Results showed that Eating Disorder Not Otherwise 
Specified was the most common disorder in this population. All 
types of eating disorders were associated with a significant increase 
in the risk of starting to binge drink frequently.  
 In contrast, a prospective study of 16,882 adolescents and 
young adults found that BE did not predict more frequent BD in the 
future [13], although it did predict future drug use, increased de-
pressive symptoms, and psychological distress. In the study in ques-
tion, BE was defined as weekly (at least) episodes of eating a large 
amount of food with a loss of control, based on the DSM-5 criteria. 
BD was assessed by a question asking about the frequency of drink-
ing four or more drinks over a few hours in the previous year. Par-
ticipants who reported at least 6 episodes of BD were classified as 
frequent binge drinkers. Results showed that BE was more common 
among females than males. Among females, the prevalence of BE 
tended to increase with age. Neither overeating nor BE was associ-
ated with frequent BD in the future in either age- and sex-adjusted 
or fully adjusted models, while both overeating and BE predicted 
future marijuana or other drug use [13].  
 Similar results were found by a large UK population-based 
study in youths from 14 to 16 years old [150]. BE Disorder was 
diagnosed using DSM-5 criteria: weekly BE (for sub-threshold: 
monthly BE), absence of purging, and at least three cognitive symp-
toms (e.g. eating faster than normal, eating large amounts when not 
hungry, feeling guilty about the amount eaten, etc.). BD was as-
sessed using the Alcohol Use Disorders Identification Test 
(AUDIT), a short questionnaire used to screen for problematic 
drinking. BD was defined as drinking ≥6 units of alcohol on one 
occasion at least monthly over the previous year. BE disorder and 
subthreshold BE were not prospectively associated with BD. The 
authors had observed this relation in a previous study [40], but at-
tributed it to cultural differences. 
 Studies by Measelle et al. [141] and Field et al. [40] detected a 
prospective, unidirectional relationship between an earlier eating 
pathology and a subsequent rise in substance abuse. Although these 
studies did not analyze the mechanisms that could explain this as-
sociation, it was hypothesized that BE behaviors promote feelings 
of shame and guilt, and that substance use could be a response to 
these negative emotions [98]. However, recent studies by Son-
neville et al. [13] and Micali et al. [150] did not confirm this longi-
tudinal predictive relationship between BE and BD. Therefore, the 
results are inconclusive, and direct comparison of studies that ana-
lyze the longitudinal relation between BE and BD are difficult due 
to differences in diagnostic criteria, populations and assessment 
methods.  

6. DISCUSSION 
 The main purpose of this narrative review is to provide an up-
dated overview of BE and BD, analyzing their commonalities and 
differences, as well as their uni or/and bi-directional relationship.  
 In short, BE and BD share a number of characteristics, such as 
the onset and nature of the problem, associated negative conse-
quences, negative affect and emotions, various personality dimen-
sions (e.g., impulsivity, sensation-seeking, neuroticism, sensitivity 
to reward) and socio-cultural factors (e.g., to abide by the norms of 
the group, to be socially accepted, to improve social appearance). 

These commonalities point to the need of considering both behav-
iors when planning interventions addressed at adolescents and 
young people. Future interventions could benefit from identifying 
the role of personal and socio-cultural factors shared by BE and 
BD, and transdiagnostic interventions could be more beneficial in 
reducing both behaviors by focusing on their commonalities.  
 In terms of the mechanisms that explain these commonalities, 
there seems to be an overlap of circuits and neurotransmitters - for 
example, cortisol - in the regulation of food intake and alcohol con-
sumption [56, 57]. Moreover, it is hypothesized that BE and BD are 
often themselves mechanisms to regulate emotions and cope with 
distress and negative situations [6, 66, 67]. 
 When analyzing the differences between BE and BD, dietary 
restriction and body dissatisfaction are more related to the former 
than the latter. However, in recent years the phenomenon of 
drunkorexia has challenged such differences. In this context, both 
binge patterns can be interpreted as examples of impulsive behav-
iors, suggesting that alcohol is a component of the risk of weight 
gain that exists as a consequence of impulsive behavioral choices 
[136].  
 Another difference between BE and BD is related to addiction. 
Although ultra-processed or highly palatable food is thought to 
have the same addictive potential as drugs of abuse [114, 115], 
addiction to food is not considered an addictive disorder in diagnos-
tic classifications. Future studies should address the validity of this 
consensus; for example, it should be assessed whether highly proc-
essed foods (such as cakes, pizza, or French fries) are able to trigger 
the withdrawal phenomenon [122]. There are yet no human studies 
that have systematically examined the phenomenon of withdrawal 
in highly processed foods and BE, and withdrawal symptoms are 
not clearly defined in the context of food addiction [39, 122, 123].  
 To date, while there is no doubt that BE and BD share signifi-
cant features, it remains unclear if these binging behaviors are uni 
or bi-directionally related. With regard to the directional effects of 
one behavior on another, the evidence is scarce. Studies addressing 
the question of how drinking can effect food intake have explored 
different characteristics of alcohol intake (quantity, type, pattern of 
intake, duration of consumption) and its effect over food intake 
(types of food and quantity, among others). Evidence shows that 
alcohol stimulates short-term food intake when it is consumed be-
fore or with a meal. This effect has been hypothetically attributed to 
reduced satiety signaling after alcohol consumption [139, 140], an 
increase in the sense of loss of self-control [136, 141], and the fact 
that alcohol may increase the rewarding value of food [142, 151]. In 
this sense, there appears to be a unidirectional relation between BD 
and BE.  
 On the other hand, prospective studies analyzing BE as a pre-
dictor of BD have generated mixed results. Some researchers have 
observed this association in both human and animal models [40, 
152], while others have failed to replicate this result [13, 150]. 
These inconclusive findings could be explained by problems in the 
definition of BE and BD. Some studies have operationalized eating 
pathology as an eating disorder diagnosis, while others have fo-
cused on eating pathology symptoms. Moreover, some studies op-
erationalize the respective outcome measure as a categorical vari-
able, while others use a more continuous measure. In this sense, a 
meta-analysis of the relation between eating pathologies and de-
pression found that the classification of outcome variables as cate-
gorical or continuous moderated the effects of the former on the 
latter, and vice versa, suggesting that longitudinal effects were 
greater when the outcome was categorical [153]. In this sense, it 
could be relevant to analyze if the classification of BE and BD as 
continuous or categorical variables moderates the association be-
tween them. In terms of classification, it is important to take into 
account that some of the studies mentioned in the present review 
were published before the release of DSM-5. In this context, it is 
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necessary to unify criteria in order to determine the size and direc-
tion of effects between BD and other eating pathologies. Moreover, 
future studies that assess bi‐directionality might benefit from em-
ploying cross-panel designs to test for both simultaneous (cross-
sectional) and cross-lagged (longitudinal) relationships to ensure 
valid conclusions are drawn. Finally, researchers should determine 
the optimal time lags between assessment points to ensure that the 
conclusions of longitudinal studies about the relationship between 
eating pathology and BD are as accurate as possible. 

CONCLUSION 
 The objective of this review was to analyze the factors that are 
now known to be common to BE and BD, as well as the particulari-
ties of each behavior. Additionally, we set out to reflect what is 
currently known about the directionality between the two behaviors, 
given that many studies have related BE and BD but have not de-
termined the direction of that relationship. The result highlights the 
importance of understanding the relationship between eating pa-
thology and BD, especially in young people. We demonstrate that 
the evidence regarding the directionality of the two behaviors re-
mains weak; some studies show that BE acts as a precipitating fac-
tor in the occurrence and escalation of BD, while others have not 
found such an association. This may be due to problems in the defi-
nitions of BE and BD, which have changed considerably in recent 
years, in addition to the fact that many studies were conducted be-
fore the appearance of DSM-5. The question of how alcohol can 
affect food intake has also been addressed; in this respect, alcohol 
has been shown to stimulate food intake, both when consumed be-
fore or at mealtimes. Thus, there appears to be a two-way relation-
ship between BE and BD, though further studies are needed to 
prove this bi-directionality, as the evidence is somewhat limited. 
Together, these results have considerable clinical implications. In 
view of the high co-morbidity between the two behaviors, establish-
ing which factors influence both could help determine a common 
conceptual framework to better understand the etiology, develop-
ment and maintenance of both behaviors, and to identify subgroups 
at higher risk and thus improve prevention and early intervention 
strategies.  
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Introduction: The Binge Eating Scale (BES) is a widely used self-report questionnaire
to identify compulsive eaters. However, research on the dimensions and psychometric
properties of the BES is limited.

Objective: The aim of this study was to examine the properties of the Spanish
version of the BES.

Methods: Confirmatory Factor Analyses (CFAs) were carried out to verify the BES
factor structure in a sample of Spanish college students (N = 428, 75.7% women;
age range = 18–30). An invariance measurement routine was carried out across sexes,
the latent means were compared, and estimates of reliability and convergent and
discriminant validity were presented.

Results: A one-factor model fit the data best and was also equivalent between sexes.
The scalar invariance model showed statistically significant differences across sexes,
with a higher prevalence in women. Regarding reliability, the results were excellent.
Finally, high statistically significant correlations were obtained with other measures of
binge eating (BE), food addiction, impulsivity, binge drinking, and body mass index (BMI).

Conclusion: The Spanish 16-item BES is a valid and reliable scale to evaluate BE in
the youth population.

Keywords: binge eating, psychometric properties, confirmatory factor analysis, college students, sexes,
convergent validity

Abbreviations: BE, binge eating; BES, Binge Eating Scale; BIS-15S, the Barratt Impulsiveness Scale-15S; BMI, body mass
index; CFAs, confirmatory factor analyses; CFI, comparative fit index; EDI-3, Eating Disorder Inventory-3; FIML, full
information maximum likelihood; mYFAS, Modified Yale Food Addiction Scale; RMSEA, root mean squared error of
approximation; WLSMV, weighted least squares means and variances; YFAS, Yale Food Addiction Scale.
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INTRODUCTION

Binge eating has become a serious problem worldwide with
numerous consequences for general and clinical populations
(Kessler et al., 2013). BE is characterized by the appearance
of episodes of compulsive eating (BE) with two essential
aspects, the ingestion of an excessive amount of food in a
short time and a feeling of loss of control over eating. BE
is also accompanied by emotional distress and the absence of
compensatory behaviors (which are characteristic of bulimia
nervosa) (American Psychiatric Association, 2013).

Binge eating is also common in the community population,
and its prevalence has increased over time (de Freitas et al., 2008;
Smink et al., 2014). In fact, international research reports very
high BE prevalence rates in adolescents and young adults (Ribeiro
et al., 2014; Goldschmidt et al., 2015), with higher prevalence
rates in women than in men (Preti et al., 2009; Kessler et al., 2013).
Croll et al. (2002) reported that 26% of young women and 13%
of young men have experienced an episode of BE once in the past
year. In turn, Smink et al. (2014) recently showed two peaks in the
onset of BE, the first one immediately after puberty at an average
age of 14, and the second one at the end of adolescence (19–24
years) (Stice et al., 2013).

Several studies offer evidence suggesting that the BE disorder
is associated with psychiatric comorbidities. Thus, a large amount
of research has established a well-defined relationship between
BE and addiction disorders. In particular, recent research has
found a positive correlation between BE (BES) and food addiction
(YFAS) in both clinical (Imperatori et al., 2014) and non-clinical
populations (Burrows et al., 2017). In addition, recent research
also indicates the presence of comorbidity between BE and the
use of alcohol and binge drinking in young people (Kessler et al.,
2013; Laghi et al., 2014; Fouladi et al., 2015). Impulsivity has
also been positively associated with BE (Steward et al., 2017;
Mason et al., 2018) and could play an important role in the
comorbidity between disordered eating behavior and excessive
alcohol consumption in young students (Ocampo et al., 2012).
Finally, a significant positive association between BE and BMI
and obesity has consistently been observed. Evidence to date
suggests that the relationship between BE and BMI and obesity
occurs in both clinical and non-clinical populations (Hudson
et al., 2007; Villarejo et al., 2012; Kessler et al., 2013; Duarte
et al., 2015; Duncan et al., 2017; Mustelin et al., 2017). Psychiatric
comorbidity with BE can increase its severity, chronicity, and
resistance to any type of psychiatric treatment, and it has been
associated with numerous medical conditions, a deterioration
in quality of life, a greater risk of weight gain and obesity, and
increased medical mortality (Ocampo et al., 2012; Kessler et al.,
2013; Thornton et al., 2017).

The high prevalence of BE and the problems it causes have led
to a need to establish instruments for its measurement. In this
regard, several self-report questionnaires have been developed.
Gormally et al. (1982) developed the BES, Yanovski (1993)
developed the Questionnaire on Eating and Weight Patterns-
R (QEWP-R), and Fairburn and Beglin (1994) developed the
Eating Disorder Examination Questionnaire (EDE-Q). These
instruments have been widely used to assess BE.

The BES (Gormally et al., 1982) was designed as a measure
of severity (vs. diagnosis) of BE, with the additional property of
evaluating its affective, cognitive, and behavioral manifestations.
Research on the BES scale stems from its outstanding role
as a screening measure in clinical (Freitas et al., 2006) and
non-clinical populations (Duarte et al., 2015) to evaluate
BE severity and intervention outcomes (Telch et al., 2001;
Katterman et al., 2014). Studies carried out in the past decade,
mainly with obese patients, have shown that the BES is very
sensitive and specific in distinguishing between compulsive and
normal eaters (Freitas et al., 2006; Grupski et al., 2013). In
addition, a large number of investigations have confirmed that
the BES shows good validity in both general (Meno et al.,
2008; Gordon et al., 2012; Duarte et al., 2015) and clinical
populations (Zúñiga and Robles, 2006; Dezhkam et al., 2009;
Hood et al., 2013).

Despite the relevance of the BES in eating-disorder research,
its factor structure is still controversial. Gormally et al. (1982)
originally proposed a two-factor structure, dividing the items
into cognitive and behavioral BE. Since then, the scale has been
validated in French, Portuguese, English, Italian, Malay, and
Spanish (Mexican) (Gormally et al., 1982; Ricca et al., 2000;
Freitas et al., 2006; Zúñiga and Robles, 2006; Robert et al., 2013;
Duarte et al., 2015; Brunault et al., 2016). Of these studies,
only four have studied the factorial structure of the BES, with
differing results. In the Mexican study, the only one carried
out in a Spanish-speaking sample, the authors found a two-
factor structure through exploratory means (Zúñiga and Robles,
2006). This structure, however, presented some problems because
several items showed important cross-loadings and/or higher
loadings in a different factor from the expected one. Similar
results for the internal structure were presented in the Malay
version (Robert et al., 2013). The authors tested the BES factorial
structure with an exploratory factor analysis and posited a two-
factor structure as the best solution for the data. Major problems
of this study included retaining a factor that explained only 8.15%
of the variance and, again, using varimax rotation. However,
when the authors studied the sensitivity, specificity, and reliability
of the BES, they found a unidimensional structure. More recently,
Duarte et al. (2015) and Brunault et al. (2016) provided evidence
of a one-factor structure in a sample of Portuguese women
from the general population and in French non-clinical and
clinical populations, respectively. Using CFA, Duarte et al. (2015)
found a good fit for a one-factor structure of the BES, with
appropriate reliability estimates for both the scale and the items,
and good convergent validity. The Portuguese version of the
BES was found to have high test–retest reliability. Brunault
et al. (2016) also provided evidence of a one-factor structure by
means of exploratory factor analysis. Again, reliability estimates
were adequate. Previous studies carried out by Ricca et al.
(2000) and Freitas et al. (2006), although not focused on the
factorial structure, studied the sensitivity and specificity of
the BES in Italian and Portuguese samples, respectively, with
appropriate results when used as a unidimensional diagnostic
instrument. Other recent studies focused on the BES factorial
structure are presented by Imperatori et al. (2016) and Marek
et al. (2016). The study by Marek et al. (2016) reported a
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good fit for a bifactorial solution, based on previous results
found by Hood et al. (2013). However, these authors found
a lack of incremental validity for the behavioral manifestation
factor, and modest evidence for the feelings/cognitions factor.
Therefore, Marek et al. (2016) defended the use of the BES
as a unidimensional measure of BE severity. Imperatori et al.
(2016), in the same direction, tested both the one-factor and
competing two-factor models and found a comparable fit to the
data. Therefore, they defended the one-factor model as the most
parsimonious one.

The BES questionnaire has been widely used, but research on
the factors and properties of the BES in the general population
is still quite limited. In particular, no study has examined
the psychometric properties of the BES in general populations
of young men and women, and specifically, in the Spanish
general population. In addition, results on its dimensionality are
contradictory, and most research has examined its validity in
specific samples, such as clinical samples or samples of women,
especially obese women who undergo bariatric surgery to lose
weight (Hood et al., 2013; Marek et al., 2016), or obese and
overweight patients seeking weight loss treatment (Imperatori
et al., 2016). There is a need for more evidence about the factorial
structure of the scale and additional psychometric properties in
non-clinical samples.

Aims
The aim of this study is to examine the psychometric properties
of the BES in a large sample of Spanish university students,
following several steps: (1) to study the factor structure by
means of competitive structural equation models, specifically
CFA; (2) to test the measurement invariance of the BES
between sexes; (3) to offer evidence of its reliability; and (4) to
investigate its convergent and discriminant validity by describing
its relationships with variables that have been associated with
the BES, such as BE behavior, food addiction, impulsivity, use
of alcohol/binge drinking, and BMI, as found in other studies
(Fouladi et al., 2015; Burrows et al., 2017; Mustelin et al., 2017;
Mason et al., 2018).

MATERIALS AND METHODS

Sample
The sample consisted of 428 Spanish university students who
voluntarily took part in the present study. The sample comprised
female university students (n = 324, 75.7%), with an average age
of 21.04 years (SD = 4.22), and male university students (n = 104;
24.3%), with an average age of 22.27 years (SD = 5.39). Thirty-
four participants (7.9%) were underweight (BMI < 18.5), 330
(77.1%) had normal weight (18.5 ≥ BMI ≤ 24.99), 55 (12.9%)
were overweight (25 ≥ BMI ≤ 29.99), and 11 (2.1%) were obese
(BMI ≥ 30), according to the World Health Organization [WHO]
(2000). Two participants did not respond. Female students had
a mean BMI of 21.91 (SD = 2.98), and male students had a
mean BMI of 23.46 (SD = 2.84). More information can be
found in Table 1.

TABLE 1 | Sociodemographic and clinical data.

Female Male

N % N %

Sex 324 75.7 104 24.3

M SD M SD

Age 21.04 4.22 22.27 5.39

Weight (in kg) 58.57 8.91 73.76 9.28

Height (in cm) 1.63 0.06 1.77 0.07

BES 8.35 6.57 22.27 5.39

BE disorder 0.65 0.89 0.78 1.00

Food addiction 5.81 4.56 5.30 4.94

Motor impulsiveness 4.46 4.01 5.37 4.40

Non-planning 7.78 4.73 9.16 5.06

Attention 7.28 4.37 8.44 4.46

Binge drinking 0.46 0.69 0.52 0.66

BMI 21.91 2.98 23.46 2.84

M, mean; SD, standard deviation; BES, Binge Eating Scale score; BE disorder,
binge eating disorder as surveyed in EDI-3: “Have you ever engaged in binge eating
(eaten a lot of food and felt like you couldn’t stop eating)?”; BMI, body mass index.

Measures
The Binge Eating Scale (BES; Gormally et al., 1982)
The BES is a self-administered questionnaire composed of 16
items: eight items that describe behavioral manifestations (for
example, eating fast or consuming large amounts of food) and
eight items on associated feelings and cognitions (for example,
fear of not stopping eating). Each item has a response range from
0 to 3 points (0 = no severity of the BES symptoms, 3 = serious
problems on the BES symptoms). Marcus et al. (1988) created
a range of scores for the BES from 0 to 46 points: a score
of less than 17 points indicates minimal BE problems; a score
between 18 and 26 points indicates moderate BE problems, and
a score of more than 27 points indicates severe BE problems.
Psychometric properties of the BES in the Spanish population are
considered in this study.

In this investigation, the Mexican version of the BES
validated in the Spanish language was used (Zúñiga and Robles,
2006). This version of the scale was subjected to a rigorous
cultural adaptation procedure. First, a Spanish–English bilingual
translator who was not familiar with the questionnaire reviewed
the translation. Second, a native Spanish speaker who knew the
purpose of the study reviewed the translated BES elements. Later,
we evaluated whether the scale items were understood properly
by administering the BES to forty Spanish university students.
The objective was to confirm that it was a simple scale for the
general young population to understand. The Spanish version
of the BES was an exact translation of the original English
version; therefore, the decision was made to use the same scale.
The final version of the BES and its instructions are contained
in the Annex.

The Eating Disorder Inventory-3 (EDI-3; Clausen
et al., 2011)
The EDI-3 consists of a brief self-report questionnaire designed
to evaluate the risk variables and other variables associated with
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eating behavior disorders. It consists of 91 items grouped in 12
subscales. Participants completed all 26 items on the scale (drive
for thinness, bulimia, body dissatisfaction, and BE disorder). In
the present study, only item 26, measuring BE behavior, was
used in this validation: “Have you ever engaged in binge eating
(eaten a lot of food and felt like you couldn’t stop eating)?” The
participants responded to the items on a 6-point Likert scale
(0 = never; 6 = always). In this study, the validated Spanish
version of the EDI-3 was used (Elosua and López-Jáuregui,
2012). The alphas for the complete scale in this sample were
0.903 for drive for thinness, 0.813 for bulimia, and 0.747 for
body dissatisfaction.

The Modified Yale Food Addiction Scale (mYFAS;
Flint et al., 2014)
The mYFAS (short version of the YFAS) is a brief, self-
administered instrument designed to assess the signs of addictive
eating behavior. It is composed of nine items, seven that evaluate
the diagnostic criteria for food addiction, and two that assess
clinically significant deterioration and distress. The questionnaire
uses a Likert rating scale (0 = never; 4 = four or more times
or daily). The YFAS had good psychometric properties in the
general population (Gearhardt et al., 2009; Pedram et al., 2013).
In this study, the nine items from the validated Spanish version
of the YFAS (Granero et al., 2014) were extracted. The internal
consistency coefficient found for the Spanish version of the
mYFAS in this study was α = 0.769.

Barratt Impulsiveness Scale-15S (BIS-15S; Spinella,
2007)
The BIS-15 is a brief, self-administered scale consisting of 15
items subdivided in three dimensions (motor, non-planning, and
attention) that evaluate impulsivity. Items are scored on a 4-point
Likert scale (0 = rarely, 4 = always or almost always). In the
present study, the validated Spanish version (BIS-15S) was used
(Orozco-Cabal et al., 2010), which contains good psychometric
qualities in terms of internal consistency, temporal stability, and
internal structure. Estimates of internal consistency in the present
study were 0.783 for motor impulsivity, 0.756 for non-planned
impulsivity, and 0.701 for attentional impulsivity.

Binge Drinking
We used the most internationally supported measure to
assess binge drinking. The participants answered the following
question: “Taking into account all types of alcoholic beverages, did
you consume five or more drinks in a row (four if you are a woman)
on at least one occasion in the past month? How many times in the
past month?” The participants responded on a 4-point Likert scale
(0 = never; 4 = four or more times a week) (Kuntsche et al., 2006;
Paul et al., 2011).

Body Mass Index (BMI)
The BMI was calculated by dividing the weight in kilograms by
the square of the height in meters (BMI = weight [kg]/height
[m2]) (World Health Organization [WHO], 2000).

Additional Information
Participants were required to provide data about their sex, age,
education level, country of residence, weight (in kg), and height
(in cm), along with filling out the other questionnaires.

Procedure
Most of the participants were recruited in the classrooms of
the University of Valencia, and some of them by email and
social networks. The participants were informed about the study
design, the voluntary nature of their participation, and the
confidentiality of the data obtained. Thus, they were informed
that the questionnaires would be answered online through
a computer or mobile phone. Once they had received this
information, the participants delivered their informed consent
on paper and, subsequently, were provided with a link to access
the online survey. Participants were asked to answer the online
survey. The survey was conducted using the Lime Survey web
platform1, where the participants provided demographic data and
answered the measures mentioned in the previous section. Later,
a blind evaluator analyzed the self-reported responses. The data
collection followed the ethical standards. The study was approved
by the Ethics Committee of the University of Valencia and was
carried out in accordance with the ethical standards of the 1964
Declaration of Helsinki (Procedure number: H1513854038939).

Statistical Analyses
The first step consisted of the study of factorial validity using
CFA. The two structures found in the literature were tested:
a one-factor model (BE) and a model with two correlated
factors (behavioral and emotional/cognitive BE). Model fit was
assessed using the chi square statistic, the CFI, with values
of more than 0.90 (ideally 0.95) indicating good fit, and the
RMSEA, with values of 0.08 or less for an excellent fit (Hu and
Bentler, 1999). For model fit comparison, CFI differences were
estimated. Whereas Little (1997) argued that CFI differences of
0.05 could be considered negligible, Cheung and Rensvold (2002)
recommended a more restrictive cut-off point of 0.01. Both
contributions were taken into account in the current research.

Once the best fitting model had been retained, the structure
was tested separately in samples of women and men. Because
the model fitted both sets of data adequately, the invariance
routine was developed. Measurement invariance of factor
loadings, intercepts, and means were tested, as recommended by
Thompson and Green (2006) and van de Schoot et al. (2012).
First, we tested the configural model, in which a model with a
one-factor structure was estimated in the two samples, women
and men. This model is also called the baseline model because
its fit is used as the baseline fit with which the other models
are compared. Second, we evaluated weak or metric invariance.
In this model, factor loadings are constrained across samples;
that is, they become the same for men and women. When
metric invariance holds, it means that both women and men
attribute the same meaning to BE. Third, we tested strong or
scalar invariance. In the scalar invariance model, the intercepts
are constrained across samples. If the model is tenable, it means

1encuestas.uv.es
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that the meaning of BE (the factor loadings) and the intercepts are
equal across groups. Finally, because scalar invariance was found,
we constrained latent means across samples. If this last model fits,
it means that levels of BE are equal across sexes. The models were
compared using both chi-square differences and CFI differences.

Due to the ordinal nature of the BES items, we employed
WLSMV as the estimation method, as recommended by Muthén
and Muthén (1998), Flora and Curran (2004), and Brown (2006).

Evidence of reliability of the proposed structure was also
gathered: Cronbach’s alpha, McDonald’s omega, and the items’
homogeneity were estimated for both samples.

Finally, evidence of external validity was gathered by
calculating the Pearson correlation between the total score on
the BES and other related variables, such as an indicator of BE
obtained from the EDI-3 (specifically, item number 26, “Have
you binge eaten (eaten a lot of food and felt like you couldn’t stop
eating?”), food addiction, impulsivity, binge drinking, and BMI.

Analyses were performed using Mplus version 8 (Muthén and
Muthén, 1998) and SPSS version 24 software. Missing data were
dealt with using FIML, which is the most recommended method
for structural equation modeling (Finney and DiStefano, 2013).

RESULTS

Two competitive CFA, with the structures shown in Figure 1,
were specified, estimated, and tested in the total sample. Table 2

shows the fit indexes for these models. Fit was excellent for both
models (see Table 2). However, the correlation found between
the two factors in the two-factor model was extremely high
(r = 0.925 [0.912, 0.938]), and thus showed no discriminant
validity. The CFI difference was not large (1CFI = 0.004); it
was smaller than the one recommended by Little (1997) and
the more restrictive one proposed by Cheung and Rensvold
(2002). Taking all of this information into account, the one-factor
solution, the most parsimonious one, was retained as the best
representation of the data.

Once the one-factor model had been retained, the structure
was tested separately in samples of women and men. The CFA
of the BES tested in the samples of women and men separately
showed an adequate fit (see Table 2).

Regarding the invariance routine results, the configural model
fitted the data adequately (see Table 2). Thus, it was retained
as the baseline model. When metric invariance was tested,
statistically significant differences were found between the chi-
squares, but the CFI and the RMSEA improved. Taking into
account that in large samples the power of the chi square
statistic to detect minor deviations is high (Fan et al., 1999),
and the rest of the indices improved when factor loadings were
constrained in the men’s sample, the metric invariance model was
retained. Then, scalar invariance was tested, and again statistically
significant differences were found between the chi-squares, but
with a trivial decrease in the CFI (0.001) and an improvement
in the RMSEA. Once again, the evidence guaranteed scalar

FIGURE 1 | Confirmatory factor analyses (CFAs) models specified and tested for the Binge Eating Scale (BES) validation in the total sample.
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TABLE 2 | Confirmatory factor analyses and set of nested models to test for measurement invariance.

χ2 df p CFI RMSEA RMSEA CI 1CFI 1χ2 1df p

One-factor model in the total sample 374.349 104 < 0.001 0.939 0.076 [0.067, 0.084] – – – –

Two-factor model in the total sample 359.458 103 < 0.001 0.943 0.074 [0.066, 0.082] 0.004 – – –

One-factor model in women’s sample 321.494 104 < 0.001 0.935 0.080 [0.070, 0.090] – – – –

One-factor model in men’s sample 134.841 104 0.022 0.975 0.053 [0.021, 0.077] – – – –

Configural invariance 430.278 208 < 0.001 0.947 0.071 [0.061, 0.080] – – – –

Metric invariance 433.573 223 < 0.001 0.950 0.066 [0.057, 0.076] 0.003 35.993 15 0.001

Scalar invariance 485.085 270 < 0.001 0.949 0.061 [0.052, 0.070] 0.001 76.228 47 0.004

Scalar invariance with constrained latent means 547.693 271 < 0.001 0.934 0.069 [0.061, 0.077] −0.015 16.186 1 < 0.001

CFI, comparative fit index; RMSEA, root mean squared error of approximation; RMSEA CI, RMSEA 90% confidence interval.

invariance. Given that the BES has been found to be metric
invariant, mean comparisons are meaningful, and they can be
made at the latent level. When men’s mean on the BE factor
was constrained to women’s, significant differences between the
chi-squares were found, along with a significant decrease in
the CFI (0.015) and an increase in the RMSEA. Thus, the
scalar invariance model was retained as the most parsimonious
model, and its factor loadings and intercepts are presented in
Table 3. Regarding the level of BE, women showed higher levels:
mean difference = 0.548, standard error = 0.144, p < 0.001,
Cohen’s d = 0.548.

Evidence of the reliability and internal consistency of the
Spanish version of the BES was provided at scale and item
levels. Cronbach’s alpha was 0.869, and McDonalds’ omega was
0.915, indicating appropriate reliability estimates for the scale.
Descriptive statistics, item homogeneity, alpha if item-deleted,

TABLE 3 | Unstandardized and standardized factor loadings and
intercept thresholds.

BES items Factor loadings Intercepts

ST women ST men

UN sample sample V1 V2 V3

1 0.638 0.538 0.615 −0.386 0.944 2.755

2 0.567 0.492 0.570 0.020 0.514 2.094

3 1.162 0.758 0.818 0.576 1.929 3.732

4 0.680 0.562 0.640 −1.086 0.776 2.145

5 0.936 0.683 0.753 −0.253 1.823 3.326

6 0.845 0.646 0.719 0.187 1.921 3.318

7 1.240 0.778 0.835 1.409 2.533 3.551

8 0.863 0.653 0.726 −0.711 1.148 2.961

9 0.795 0.622 0.697 0.508 1.472 2.225

10 1.525 0.836 0.881 0.508 2.627 4.100

11 1.124 0.747 0.809 −0.048 2.431 3.834

12 0.646 0.543 0.620 0.802 1.748 2.635

13 0.380 0.355 0.422 0.148 1.391 1.729

14 1.086 0.736 0.799 −0.153 1.393 3.024

15 0.746 0.598 0.674 −0.285 1.099 2.141

16 0.637 0.537 0.615 0.665 1.835 2.992

UN, factor loading unstandardized estimates (constrained to equality across
samples); ST, factor loading standardized estimates; V , intercept threshold.

and inter-item correlations for the unidimensional model in the
total sample are presented in Table 4.

Finally, the results pointed to adequate convergent validity
of the scale in the current sample, with a positive, high, and
statistically significant correlation between the BES and the BE
indicator from the EDI-3 (r = 0.621, p < 0.001). Regarding other
related variables, relations were also positive and statistically
significant with the dimensions of impulsivity: motor (r = 0.202,
p < 0.001), non-planned (r = 0.164, p = 0.001), and attentional
(r = 0.284, p < 0.001); food addiction (r = 0.761, p < 0.001);
the binge-drinking indicator (r = 0.139, p = 0.023); and BMI
(r = 0.243, p < 0.001).

DISCUSSION

Binge eating is a problematic clinical condition in young people.
Studies have shown that youth is a critical stage for the onset of
eating disorders, with the highest prevalence of the BE disorder
at the beginning of young adulthood. The BES scale is one of
the most widely used measures for screening and evaluating BE
in both clinical and non-clinical samples. However, the factorial
structure of the BES in the general population of men and women
has not yet been evaluated.

The present study aimed to examine the psychometric
properties of the Spanish version of the BES in young populations
of men and women using several approaches. First, evidence of its
factorial structure was gathered, following a competitive models
approach. Second, and once the BES internal structure had been
established, its measurement invariance was tested across sexes.
Third, estimates of reliability were calculated. Finally, evidence of
both convergent and discriminant validity was provided. These
steps will guide the discussion.

Regarding evidence of the factorial structure, previous
scientific evidence was taken into account, and both the one-
and two-dimensional structures of the BES were tested. Our
results supported the unidimensionality of the scale, with the
best fitting model being the simplest structure. This result
is consistent with recent results by Duarte et al. (2015) and
Brunault et al. (2016), who also found a one-factor structure
in the Portuguese and French versions of the scale. However,
the previous study in the Spanish language had pointed to a
structure with two-correlated factors (Zúñiga and Robles, 2006),
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TABLE 4 | Means, standard deviations, item-adjusted total correlations, and alpha if item deleted for the one-factor model of the BES.

BES items Total sample Women sample Men sample rit αid

M SD M SD Skewness Kurtosis M SD Skewness Kurtosis

1 1.82 0.78 1.88 0.77 0.31 −0.92 1.53 0.68 1.07 0.71 0.470 0.863

2 1.80 0.94 1.81 0.94 0.51 −1.36 1.78 0.95 0.85 −0.48 0.389 0.870

3 1.43 0.68 1.45 0.69 1.33 0.78 1.35 0.63 1.82 3.00 0.625 0.856

4 2.07 0.74 2.14 0.72 0.42 0.23 1.81 0.77 0.58 −0.30 0.482 0.863

5 1.63 0.64 1.69 0.65 0.55 −0.07 1.43 0.61 1.38 2.03 0.570 0.859

6 1.48 0.63 1.55 0.63 0.80 −0.05 1.25 0.55 2.41 6.48 0.493 0.862

7 1.23 0.57 1.24 0.56 2.51 6.37 1.20 0.59 3.24 10.43 0.551 0.860

8 1.86 0.72 1.87 0.71 0.39 −0.30 1.81 0.74 0.45 −0.60 0.565 0.859

9 1.46 0.78 1.48 0.80 1.71 2.22 1.45 0.76 1.57 1.56 0.487 0.863

10 1.42 0.64 1.47 0.67 1.34 1.41 1.32 0.56 1.87 4.29 0.661 0.855

11 1.53 0.60 1.55 0.59 0.66 −0.03 1.47 0.62 1.21 1.62 0.612 0.858

12 1.31 0.62 1.33 0.62 1.93 3.38 1.25 0.63 2.75 7.35 0.445 0.864

13 1.55 0.77 1.58 0.78 1.45 1.85 1.50 0.80 1.82 3.09 0.309 0.871

14 1.69 0.78 1.76 0.78 0.71 −0.20 1.41 0.71 1.58 1.48 0.614 0.856

15 1.75 0.82 1.84 0.82 0.73 −0.09 1.55 0.79 1.44 1.57 0.511 0.862

16 1.33 0.59 1.35 0.59 1.55 1.78 1.25 0.58 2.53 6.31 0.432 0.865

M, mean; SD, standard deviation; rit, item-adjusted total correlation; αid, alpha if item deleted.

also found in the Malay version (Robert et al., 2013). Although
this was the original authors’ approach (Gormally et al., 1982),
when tested here the results showed a high correlation between
behavioral and cognitive BE. Thus, taking into account the
trivial differences found in the models’ fit, we defend the one-
dimensional structure.

Once the factor structure had been established, an invariance
measurement routine was carried out in order to test whether
the scale was invariant across sexes. The best fitting and more
parsimonious model was the scalar invariant model. Thus, our
results provide evidence of the absence of measurement bias
when groups of women and men are compared. In the context
of eating disorders, where women and men are usually viewed
as different populations, measurement invariance becomes a core
issue in making group comparisons (Kline, 2015). However, this
condition is assumed, rather than tested, in most of the research
carried out with the BES. In the original work, for instance,
Gormally et al. (1982) tested mean differences across two samples
(one with only females, and the other with females and males),
but without offering evidence of BES invariance. In the same
direction, Ricca et al. (2000) compared men’s and women’s scores
on the BES, but with no previous test of measurement invariance,
that is, with no guarantee of the absence of measurement bias.

The next step in the research, because scalar invariance held,
was to compare latent means, and this was done by testing an
additional model in which latent means were constrained. The
model fit significantly decreased, and, thus, the results pointed
to the existence of differences between means. Indeed, the scalar
invariance model showed statistically significant differences
between women and men, with a medium-sized difference,
favoring the group of women. This result agrees with previous
research that has revealed higher prevalence and mean scores on
binge behavior in women (Ricca et al., 2000; Preti et al., 2009;

Kessler et al., 2013). However, this is the first time this model
has been tested in a latent mean context, that is, in an error-free
measurement context.

Finally, estimates of reliability and convergent and
discriminant validity are also provided. Regarding reliability, the
results were excellent. In the case of convergent and discriminant
validity, our evidence matched previous findings perfectly, with
high and statistically significant correlations between the BES
scores and the BE indicator from the EDI-3 and food addiction,
and statistically significant but lower correlation values between
the BES and the dimensions of impulsivity, binge drinking, and
BMI (Freitas et al., 2006; Villarejo et al., 2012; Duncan et al.,
2017; Steward et al., 2017; Mason et al., 2018). Our findings
are also consistent with those presented by Imperatori et al.
(2014) and Burrows et al. (2017) suggesting a strong association
between BE and food addiction, and they corroborate previous
evidence on the association between BE and alcohol/binge
drinking (Kessler et al., 2013; Laghi et al., 2014; Fouladi et al.,
2015). These results show the important clinical implications
of understanding the relationship between BE and addictive
behaviors, such as knowing what mechanisms underlie the
appearance and development of these behaviors.

In summary, our findings indicate that the BES shows
adequate psychometric properties when used in samples of
Spanish females and males from a youth population. Indeed,
this is the first time two competitive models have been tested
for the internal structure of the BES, with evidence suggesting a
one-dimensional structure, consistent with DSM-5 criteria (BE
is defined by the rapid ingestion of an excessive amount of
food and the loss of control over that ingestion, with discomfort
with regard to BE and the absence of compensatory behaviors;
American Psychiatric Association, 2013). As far as we know, this
is the first study to evaluate the psychometric properties of the
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BES in the general youth population, including both males and
females. To date, the only study that analyzed the BES factorial
structure and psychometric properties in the general population
was conducted by Duarte et al. (2015), but it only included a
sample of Portuguese women. In addition, our study is the first
one to test the scale’s measurement invariance across samples, in
this case, across sexes.

These findings demonstrate that the Spanish version of the
BES is a valid and reliable scale for the assessment of BE
in a youth sample. This brief, easy-to-administer, self-report
questionnaire consists of 16 items on one scale. It provides
relevant information about clinically significant symptoms of
BE, and it may be especially useful in prevention programs and
community interventions for disordered eating behaviors.

This study contributes to a relevant line of research in the field
of eating disorder evaluation and, specifically, BE. The present
study confirms the unifactorial structure of the BES in a young
community population of men and women. The BES is one of
the most widely used scales worldwide in the detection of BE in
both clinical and non-clinical samples. Its validation in a young
general sample can help us to detect cases of BE in order to
prevent a possible eating disorder and its associated medical
comorbidities. In addition, this study provides data about the
relationship between BE and other comorbid variables, helping
us to better understand this prevalent problem in today’s society
and, especially, in young people.

Limitations and Future Research
Several limitations should be considered. First, only self-applied
measures were used, and the participants may have suffered
from social desirability bias. Thus, future research should include
a semi-structured interview to obtain better reliability and
specificity. Second, self-reported height and weight were used to
calculate BMI. Several studies suggest that self-reported measures
of weight and height should be viewed with caution because
middle-aged men and women are more likely to exhibit biases;
in particular, weight tends to be underestimated and height
overestimated (Niedhammer et al., 2000), and these biases lead
to underestimation of the BMI value. Third, it would have
been interesting to test both versions of the questionnaire
(English/Spanish) in bilingual students to obtain a stronger
validation of the questionnaire. Fourth, all the participants were
recruited from the University; therefore, the findings cannot be
generalized to clinical settings. Several studies support the BES
as a valid screening measure of BE in a non-clinical population
(Duarte et al., 2015). In addition, there is a high prevalence of
BE in the young general population, and so it was considered
important to know the psychometric properties of the instrument
in young people, in order to have a validated screening measure
of BE in this population. However, future lines of research could

perform invariance routines in clinical and non-clinical samples
to verify whether the Spanish version of the BES has similar
reliable results in clinical and non-clinical populations. Fifth,
although the samples of women and men were unbalanced, the
total size of the men’s sample did not allow us to adjust group
size. This limitation will be taken into account in subsequent
studies. In addition, although this study has shown that women
have higher levels of BE than men, future studies should replicate
this finding with a larger sample of men, in order increase the
accuracy of the groups’ means. Sixth, due to problems of sample
availability, the test–retest reliability could not be verified. Future
studies should take this limitation into account. Finally, with
regard to the one-dimensionality of the scale, future studies
should explore whether the single dimension of the scale obtained
in this study varies in other types of samples, for example, samples
of older men and women, given the high prevalence of BE in this
population (Hudson et al., 2007).
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ANNEX: CUESTIONARIO DE
TRASTORNO POR ATRACÓN

Instrucciones: A continuación, se encuentran 16 grupos de tres o
cuatro oraciones. Lea con cuidado cada una de las oraciones de
cada grupo y marque con una «X» (cruz) la que mejor describa
como se siente con respecto a los problemas que ha tenido para
controlar su forma de comer.

GRUPO 1
1. No me siento preocupado(a) de mi peso o mi talla cuando

estoy con otros.
2. Me siento preocupado(a) de cómo luzco para los

demás, pero normalmente esto no me hace sentirme
decepcionado(a) de mí mismo(a).

3. Me siento preocupado(a) acerca de mi apariencia y peso y
esto me hace sentir decepcionado(a) de mí mismo(a).

4. Me siento muy preocupado(a) acerca de mi peso y
frecuentemente siento una pena intensa y disgusto por mí
mismo(a). Trato de evitar contactos sociales debido a mi
preocupación por mi apariencia.

GRUPO 2
1. No tengo ninguna dificultad para comer lentamente y de

manera adecuada.
2. Aunque parece que «devoro» la comida no termino

sintiéndome «lleno(a)» por haber comido mucho.
3. Algunas veces como muy rápido y después me siento

incómodamente lleno(a).
4. Siempre o casi siempre me paso la comida sin masticarla

y cuando esto pasa me siento incómodamente «lleno(a)»
porque he comido demasiado.

GRUPO 3
1. Me siento capaz de controlar mis ganas de comer

cuando yo quiero.
2. Siento que he fallado en controlar mi alimentación más que

una persona promedio.
3. Me siento incapaz de controlar mis ganas de comer.
4. Me siento desesperado(a) porque no soy capaz de controlar

mi manera de comer.

GRUPO 4
1. No acostumbro comer cuando estoy aburrido(a).
2. ALGUNAS VECES me pongo a comer cuando estoy

aburrido(a), pero SIEMPRE O CASI SIEMPRE soy capaz
de mantenerme ocupado(a) y dejar de pensar en la comida.

3. SIEMPRE O CASI SIEMPRE me pongo a comer cuando
estoy aburrido(a), pero ALGUNAS VECES puedo hacer
otra actividad para dejar de pensar en la comida.

4. SIEMPRE O CASI SIEMPRE me pongo a comer cuando
estoy aburrido(a) y nada parece ayudarme a romper
este hábito.

GRUPO 5
1. GENERALMENTE como cuando me siento

físicamente con hambre.

2. ALGUNAS VECES como algo impulsivamente a pesar de
que no tengo hambre.

3. MUCHAS VECES como cosas que realmente no disfruto
para satisfacer mi sensación de hambre a pesar saber que
físicamente no necesito comer en ese momento.

4. A pesar de que físicamente no tengo hambre, tengo una
sensación de hambre en mi boca que sólo es satisfecha
comiendo cosas que me llenan la boca, como un sándwich.
Cuando hago esto, algunas veces escupo la comida
para no engordar.

GRUPO 6
1. No siento culpa ni me odio después de comer de más.
2. A VECES siento culpa o me odio después de comer de más.
3. SIEMPRE O CASI SIEMPRE siento culpa o me odio

después de comer de más.

GRUPO 7
1. Cuando hago dieta y la rompo porque como de más, puedo

volver a controlar mi forma de comer.
2. Cuando hago dieta y la rompo comiendo algo «prohibido»,

ALGUNAS VECES siento que «me equivoqué» y como
aún más.

3. Cuando hago dieta y la rompo porque como de más,
MUCHAS VECES siento que «cometí un error» y como
aún más.

4. SIEMPRE O CASI SIEMPRE hago dieta y la rompo porque
tengo un atracón. Parece que mi vida transcurriera entre
«atracones» y «tener hambre».

GRUPO 8
1. MUY POCAS VECES O NUNCA como tanto como para

sentirme incómodo(a).
2. ALGUNAS VECES, aproximadamente 1 vez al mes, como

tanto que al final termino sintiéndome muy «lleno(a)».
3. MUCHAS VECES durante el mes tengo periodos donde

como grandes cantidades de comida, ya sea a la hora de
la comida o entre comidas.

4. SIEMPRE O CASI SIEMPRE como tanta comida que me
siento incomodo(a) al acabar de comer, y a veces hasta con
un poco de náuseas.

GRUPO 9
1. Mi ingesta de calorías no es muy baja ni muy alta.
2. ALGUNAS VECES después de comer demasiado, trato de

disminuir mi ingesta de calorías casi a cero para compensar
el exceso que había comido.

3. SIEMPRE O CASI SIEMPRE como demasiado durante la
noche. Generalmente no tengo hambre durante el día pero
como demasiado en la noche.

4. Durante mi vida adulta hay semanas en que tengo largos
periodos donde prácticamente me mato de hambre y luego
como de más. Parece ser que mi vida transcurre entre
«atracones» y «hambre».
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GRUPO 10
1. Normalmente soy capaz de parar de comer cuando yo

quiero. Sé cuándo: «suficiente es suficiente».
2. ALGUNAS VECES me da compulsión de comer y parece

que no puedo controlar mi manera de comer.
3. MUCHAS VECES me da una urgencia por comer y

pareciera que no la puedo controlar, pero otras veces si la
puedo controlar.

4. SIEMPRE O CASI SIEMPRE me siento incapaz de
controlar mi urgencia por comer. Tengo miedo de no
poder parar de comer cuando yo quiera.

GRUPO 11
1. No tengo ningún problema para parar de comer cuando

me siento «lleno».
2. Puedo parar de comer cuando me siento lleno, pero A

VECES como demasiado y me siento «muy lleno».
3. MUCHAS VECES tengo el problema para parar de comer

y me siento incómodamente «lleno».
4. SIEMPRE O CASI SIEMPRE soy incapaz de parar de

comer cuando yo quiero y algunas veces ha sido necesario
inducirme el vómito, usar laxantes o diuréticos para aliviar
mi sensación de estar «muy lleno».

GRUPO 12
1. Como lo mismo cuando estoy con otros (familia, reunión

social) que cuando estoy solo.
2. ALGUNAS VECES cuando estoy con otras personas

no como tanto como quisiera porque me siento
preocupado(a) acerca de mi forma de comer.

3. MUCHAS VECES como pequeñas cantidades de comida
cuando hay gente a mí alrededor porque me siento
avergonzado de mi forma de comer.

4. SIEMPRE O CASI SIEMPRE me siento muy
avergonzado(a) por comer de más y elijo tiempos para
comer de más cuando sé que nadie podría verme. Me siento
como «un tragón de closet».

GRUPO 13
1. Hago tres comidas al día y SÓLO ALGUNAS VECES como

bocadillos entre comidas.
2. Hago tres comidas al día, pero MUCHAS VECES como

bocadillos entre éstas.
3. Cuando como muchos bocadillos me salto las

comidas regulares.
4. Hay periodos que parece que estuviera comiendo todo el

tiempo, sin ninguna comida planeada.

GRUPO 14
1. No pienso mucho acerca de tratar de controlar comer cosas

que en realidad no deseo.
2. ALGUNAS VECES pienso acerca de tratar de controlar mi

urgencia por comer.
3. MUCHAS VECES paso mucho tiempo pensando acerca de

cuanto comí o acerca de tratar de no comer más.
4. SIEMPRE O CASI SIEMPRE estoy pensando en «comer o

no comer». Siento que vivo para comer.

GRUPO 15
1. No pienso que la comida sea «lo más importante».
2. Tengo antojos fuertes de comida, pero sólo por periodos

cortos de tiempo.
3. HAY DÍAS que parece que no puedo pensar en otra cosa

que no sea la comida.
4. LA MAYORÍA DE LOS DÍAS estoy preocupado(a) acerca

de la comida. Siento como si viviera para comer.

GRUPO 16
1. SIEMPRE O CASI SIEMPRE puedo distinguir si estoy

físicamente hambriento(a) o no. Como lo suficiente como
para satisfacerme.

2. A VECES me siento inseguro(a) de saber si estoy
físicamente hambriento o no. Cuando pasa esto me es
difícil saber qué tanto debo comer para satisfacerme.

3. Aunque pienso que debería saber cuántas calorías debo
comer, no tengo ni la menor idea cual es la cantidad
«normal» de comida para mí.
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Abstract: Background: Binge drinking is an important health problem, and it has been related to
binge eating and fat intake in animal models, but this relationship has not been tested in humans.
The first objective of this study was to analyze whether binge eating and fat intake are related
to binge drinking in a youth sample. The second objective was to analyze whether binge eating
and fat intake mediate the relationship between individual factors associated with binge eating
and fat intake (sex, body mass index (BMI), drive for thinness, body dissatisfaction, eating styles,
impulsivity, and food addiction) and binge drinking. Methods: A sample of 428 undergraduate
students filled out several questionnaires on binge drinking, binge eating, fat intake, drive for thinness,
body dissatisfaction, eating styles, food addiction, and impulsivity. Results: Results showed an
excellent model fit: χ2(25) = 30.342 (p = 0.212), comparative fit index (CFI) = 0.992, root mean
squared error of approximation (RMSEA) = 0.022 [90% CI = 0.000, 0.047]. Binge eating and fat
intake were positively related to binge drinking. Furthermore, emotional eating, external eating,
and food addiction showed positive and statistically significant indirect relationships with binge
drinking, whereas the relationship with restrained eating was negative. Conclusions: These findings
point to the need to use a broader approach in understanding and preventing binge drinking in the
youth population by showing the influence of the eating pattern on this problem. This information
could be helpful in preventing future behaviors and improving interventions that address health
risk behaviors.

Keywords: binge drinking; binge eating; fat intake; youth; undergraduate students

1. Introduction

The consumption of alcohol by young people has risen sharply in recent decades, and the risk of
binge drinking in this population has increasingly been recognized [1]. In Spain, 25% of young people are
considered binge drinkers [2]. Commonly, binge drinking is defined as the consumption of five or more
drinks in men or four or more drinks in women on a single occasion (about 2 h) [3]. This consumption
pattern has become one of the main public health problems because it is associated with multiple
adverse consequences, such as low quality of life, unsafe driving, aggressiveness, risky sexual behaviors,
cognitive impairment, and emotional and relationship problems [4–7]. In addition, the high prevalence
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of binge drinking is especially worrisome in this developmental period, especially in young people,
given that they are particularly vulnerable to the neurotoxic effects of alcohol, due to the functional
and structural brain changes that occur at this stage [8]. Therefore, it is necessary to identify the risk
factors associated with binge drinking in order to understand and prevent this behavior.

Currently, we have a large number of studies in the literature that point to a high comorbidity
between eating disorders and alcohol consumption, including empirical studies [9], narrative
reviews [10,11], systematic reviews, and meta-analyses [12,13]. However, recently, the emphasis
has begun to be placed not only on eating disorders as factors that can help to explain excessive alcohol
consumption but also on intake and dietary patterns, such as fat intake and binge eating. In this sense,
fat intake is understood as the frequency of consumption of “unhealthy fats”, i.e., saturated fats and
trans fats [14], and it has been associated with excessive alcohol consumption [15,16]. Along this
line, studies in animal models show a greater preference for fats by rats previously injected with
ethanol [15]. In addition, rats that consume more fat show a preference for consuming alcohol over
water, a relationship that is not observed in rats that consume carbohydrates [17]. Moreover, evidence
in humans also shows higher alcohol consumption by people with high fat consumption [16,18,19].
In this sense, it is hypothesized that this relationship can be explained by the activation of common
pathways: fat intake activates the dopaminergic pathway, which is also involved in the processes of
reward and motivation of alcohol consumption [20].

In addition, it has been shown that it is not only the type of diet (i.e., frequency of fat intake) but also
the type of intake behavior (i.e., binge eating) that seems to contribute to explaining binge drinking [21].
Along this line, binge eating has been defined as the excessive intake of food (fat, carbohydrate,
vegetables . . . ) over a short-term period and the lack of control over this intake behavior [22,23].
According to different studies, binge eating and binge drinking share commonalities, regarding the
pattern of behavior (impulsivity, loss of control), nature and onset of the problem, and prevalence,
among others [24–28]. Given this, some authors explored whether binge eating is related to binge
drinking and have concluded that both are associated [9,24,25,29–31]. This relation has also been seen
in animal models [21].

Regarding binge eating and fat intake, it is well known that there are a variety of individual
factors that can underlie high levels of binge eating and fat intake, such as sex, BMI, drive for thinness,
body dissatisfaction, eating styles, among others [22,32–36]. Therefore, we aimed to study whether
these factors can be indirectly related to binge drinking through their relationship with binge eating
and/or fat intake. For example, it is known that people show different tendencies in their food behavior
depending on their sex. In this case, literature has shown that there is a difference in prevalence
between men and women. While women are more likely to binge [22], men are more likely to have
a higher-fat diet in early adulthood [37]. On the other hand, individuals with a higher body mass
index (BMI) report a greater number of binges [34] and a higher fat intake [38]. There is also a
relationship between personality characteristics and these behaviors. In this sense, impulsivity may
lie beneath binge eating and fat intake behaviors. Impulsivity can be defined as a predisposition
toward rapid, unplanned reactions to internal or external stimuli without regard to the negative
consequences of these reactions [39]. It can be understood that is composed of three components:
motor impulsivity (acting without thinking), unplanned impulsivity (a lack of future orientation or
forethought), and intentional impulsivity (inability to focus attention or concentrate) [40]. Literature
showed that motor and intentional impulsivity seem to underlie both binge eating [41] and unhealthy
food consumption [32]. Finally, eating styles may also be at the base of binge eating and fat intake
behaviors. Van Strien et al. [42] distinguished three eating styles: emotional eating (eating in response
to negative emotions), external eating (eating in response to external cues, such as sight or smell),
and restrictive eating (deliberately restricting food to decrease or maintain weight). Studies indicate
that both emotional and external eating are positively associated with increased fat intake [35,43],
while restrictive eating is associated with decreased fat intake [44]. Furthermore, all three eating
styles are associated with binge eating [34], and may act as strong predictors of binge eating [36,45].



Int. J. Environ. Res. Public Health 2020, 17, 9451 3 of 14

Along the same line, the food addiction construct may act as a predictor of the severity of binge
eating [33], and those who are addicted to food are also more likely than non-addicts to consume
high-fat food [46]. Other variables that predispose to binge eating and fat intake are body dissatisfaction
and drive for thinness, as they positively predict binge eating [47] and are negatively associated with
fat intake [44,48].

So far, literature has indicated that binge drinking can predict an increase in binge eating and fat
intake in young people [24,31]. However, a line of animal research has attempted to study the inverse
relationship, suggesting that binge eating and fat intake may also play a role in the development of
binge drinking [21]. These studies have explored the relationship, showing that both binge eating and
fat intake predict an increase in subsequent ethanol overconsumption in adolescent mice [21]. However,
the directionality of this relationship has hardly been studied, and the results are inconclusive [24].
The aforementioned evidence has raised the question of whether binge eating and fat intake might
be influencing binge drinking [21], and to our knowledge, no research has focused on evaluating the
relation among binge eating, fat intake, and binge drinking in this young population.

Therefore, the first aim of the present study was to explore the relationship between binge eating,
fat intake, and binge drinking. Specifically, this model hypothesizes that binge eating and fat intake
will positively influence binge drinking. Moreover, taking into account that there are individual
factors that may be at the base of binge eating and fat intake, it is hypothesized that those factors
can be indirectly related to binge drinking. In this sense, the second objective for this study was
to analyze whether binge eating and fat intake mediate the relationship between these individual
factors (sex, BMI, drive for thinness, body dissatisfaction, eating styles, impulsivity and food addiction)
and binge drinking. With that in mind, we hypothesized that these individual factors may be acting
on binge drinking through binge eating and fat intake. To accomplish these objectives, a structural
equation model will be tested to study the relationships of binge drinking in the young population.

2. Materials and Methods

2.1. Participants

The sample of the present study was composed of undergraduate students living in the province of
Valencia (Spain). A total of 428 undergraduate students, 324 females (75.7%; mean age 21.04; SD = 4.22)
and 104 males (24.3%; mean age 22.27; SD = 5.39), took part voluntarily in the present study.

2.2. Design and Procedure

The study has a cross-sectional design, with data collection carried out at one time point.
Data collection followed ethical requirements, and all participants were fully informed about the
voluntary nature of their participation and the confidentiality of the collected data. They provided
their informed consent prior to being included in the study. Participants were recruited through e-mail,
social networks, and word of mouth, and they were directed to a dedicated online survey. The survey
was carried out using the Lime Survey web platform, where participants provided demographic data
and answered the questionnaires. The study was approved by the Valencia Ethics Committee and
performed in accordance with the ethical standards of the 1964 Declaration of Helsinki (Procedure
number: H1513854038939).

2.3. Measures

The structural model included several exogenous, mediation, and dependent variables. The exogenous
variables were:

Sex, with two categories: men and women.
Body mass index (BMI). BMI was calculated by dividing self-reported current weight (in kilograms)

by height squared (in meters) [49].
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Eating disorders, measured with the Eating Disorder Inventory-3 (EDI-3; [50], in its Spanish
version [51]). The EDI-3 is a self-report questionnaire consisting of 91 items grouped in 12 subscales
designed to assess eating disorder psychopathology and the associated psychological symptoms. In the
present study, only the eating disorder risk composite factor was used. The factor consists of 25 items
rated on a 6-point Likert scale, and is composed of three scales that measure the risk of having an
eating disorder: drive for thinness, bulimia, and body dissatisfaction. The bulimia scale is not used in
the present study as it overlapped with the binge eating mediator variable. In this study, Cronbach’s
alpha was 0.903 for drive for thinness, and 0.747 for body dissatisfaction.

Eating styles, using the Dutch Eating Behavior Questionnaire (DEBQ; [42,52]). This questionnaire
includes 33 items that measure emotional eating, external eating, and restrained eating.
The questionnaire showed adequate levels of internal consistency, with a Cronbach’s alpha value of
0.952 for emotional eating, 0.884 for external eating, and 0.926 for restrained eating.

Impulsivity. This variable was assessed using the Barratt Impulsiveness Scale-15 (BIS-15; [53];
Spanish version: [54]). It is a brief, self-administered scale composed of 15 items grouped in three
factors: motor, non-planning, and attentional impulsivity. All the items evaluate impulsivity in
different facets. Internal consistency estimates were 0.781 for motor impulsivity, 0.760 for non-planning
impulsivity, and 0.690 for attentional impulsivity.

Food addiction, using the modified Yale Food Addiction Scale (mYFAS; [55]). The mYFAS
evaluates signs of addictive-like eating behavior. It is composed of nine items consisting of one
question from each of the symptom groups that make up the seven diagnostic criteria, plus two
individual items that assess the presence of clinically significant impairment and distress. The internal
consistency coefficient in this study, measured with Cronbach’s alpha, was 0.769.

As regards the mediation variables, they included:
Binge eating. This variable was assessed using the total score on the Binge Eating Scale (BES; [56];

Spanish version: [57]). The BES is a 16-item self-report questionnaire designed to identify the symptoms
associated with binge eating (eating large amounts of food in a short time and feeling loss of control).
Internal consistency in this sample was 0.869.

Fat intake. Fat intake consisted of the total score on the Short Fat Questionnaire (SFQ; [14]).
This scale is a 17-item self-report questionnaire that assesses the weekly frequency of fat intake, such as
fried food consumption, consumption of sauces or creams, use of fats for cooking, consumption
of processed meat, cakes, ice cream, degree of cooking of food, and consumption of milk (with or
without fat). For instance: “How many times a week do you eat French fries?” “And chocolate?”,
The response scale ranges from never to six times or more. Scores ranged from zero to 62, with a
higher score indicating higher frequency of fat intake. This measure has been widely used in the young
population to measure fat intake and it has been related to overweight, obesity, and substance use,
among others [58,59].

This questionnaire had to undergo a rigorous cultural adaptation procedure. It was translated
into English by a Spanish-English translator, and subsequently several Spanish reviewers adapted
the translated items. The Spanish version of the SFQ is quite similar to the original validation [14].
Internal consistency in this sample, estimated with Cronbach’s alpha, was 0.796.

Finally, the dependent variable in the model was binge drinking. This variable was measured
with the main tools to assess binge drinking: item 3 from the AUDIT scale [60] (“How often do you
have six or more drinks on one occasion?”), ranging from 0 (never) to 4 (daily or almost daily); and an
indicator of binge drinking (“Considering all types of alcoholic beverages, did you ever have five or
more drinks (four if you are female) in a two-hour period (one time) in the past month? How many
times in the past month?”), ranging from 0 (never) to 4 (4 or more times per week) [61,62]. Internal
consistency was 0.735.
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2.4. Statistical Analyses

Analyses included descriptive statistics and a multiple indicators multiple causes (MIMIC)
structural model. The MIMIC model allows us to study the relationships of binge drinking in a context
free of measurement error in the main outcome under study, while considering unique relations with
specific binge drinking indicators or items.

The model hypothesized, estimated, and tested a direct relationship between binge eating
(measured with the Binge Eating Scale) and fat intake (measured with the Short Fat Questionnaire) and
binge drinking, modeled as a latent factor. In addition, several variables related to binge eating and fat
intake were included in the model to test its indirect effects (through binge eating and/or fat intake) on
binge drinking. These variables were: sex, BMI, drive for thinness, body dissatisfaction, emotional
eating, external eating, restrained eating, motor impulsivity, non-planning impulsivity, attentional
impulsivity, and food addiction. The model can be consulted in Figure 1.
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The plausibility of the model was assessed using general fit criteria, in addition to examining
the analytical fit. Regarding the general model fit, the fit statistics and indices recommended in the
literature were used [63,64]: (a) Chi square statistic [65]; (b) comparative fit index (CFI), with values
above 0.90 indicating a good representation of the data and, ideally, 0.95; [63]; and (c) root mean
squared error of approximation (RMSEA), with values of 0.08 considered a reasonable fit [65], and its
90% confidence interval (CI).

In the case of the analytical fit, factor loadings for the measurement part of the model were
examined, along with the effects of the different variables involved. Indirect effects were also calculated,
and the CI around the estimate of the effects was also estimated using a bootstrap resampling
method. This procedure has been recommended as the best method to generate the required sampling
distributions for testing indirect effects [66].
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The model was estimated using maximum likelihood with robust standard errors (MLR),
using Mplus version 8 [67].

3. Results

First, descriptive statistics were calculated for all the variables included in the model. As Table 1
shows, the scores on all the scales were in line with the average in the original validation, showing
non-clinical symptomatology for binge eating, food addiction, and impulsivity. Specifically, in relation
to the question “How often do you have 6 or more drinks in a single day?”, only 0.7% of the participants
reported having had six or more drinks in one day daily or almost daily; 4.0% did this weekly;
22.8%, monthly; 37.8% less than once a month; and 34.6%, never. Regarding the question “Considering
all types of alcoholic beverages, did you have five or more drinks (four if you are female) in a two-hour
period (one time) in the past month? How many times in the past month?”, only 0.4% of the participants
did this twice or three times a week; 9.8%, two to four times a month; 27.4%, once or less than once
a month; and 62.4%, never. These values were expected because the sample was drawn from the
general population.

Table 1. Descriptive statistics for the variables under study.

Variables Mean Standard Deviation

BMI 22.29 3.02
Drive for thinness 7.68 6.94

Body dissatisfaction 11.26 6.50
Emotional eating 25.99 10.70
External eating 30.27 7.33

Restrained eating 21.79 8.70
Motor impulsivity 4.66 4.11

Non-planning impulsivity 8.09 4.41
Attentional impulsivity 7.54 4.65

Food addiction 5.69 4.65
Binge Eating Scale 7.80 6.63

Short Fat Questionnaire 22.47 7.92
More than 6 alcoholic drinks/day 0.99 0.89

Binge drinking/past month 0.48 0.68

Regarding the study of the relationships of binge drinking, a structural MIMIC model was
hypothesized to relate the aforementioned variables to binge drinking. This initial or theoretical
model (Figure 1) fitted the data perfectly: χ2(23) = 28.025 (p = 0.214), CFI = 0.992, RMSEA = 0.023
[90% CI = 0.000, 0.048]. The measurement part of the model showed a strong link between the indicators
and their corresponding latent variable (binge drinking), with a factor loading of 0.855 (p < 0.001) for
more than 6 alcoholic drinks/day (item 3 on the AUDIT scale), and 0.663 (p < 0.001) for binge drinking
episodes in the past month.

In terms of the relations with binge drinking, both binge eating and fat intake showed a positive
and statistically significant relationship. Binge eating showed a positive effect of 0.226 (p < 0.001),
and fat intake had a positive effect of 0.217 (p < 0.001). The correlation between these two indicators
was, however, not statistically significant (r = −0.021; p = 0.684).

The exogenous variables that were related with binge eating were: drive for thinness (β = 0.284,
p < 0.001), body dissatisfaction (β = 0.108, p = 0.019), emotional eating (β = 0.174, p < 0.001), external
eating (β = 0.119, p = 0.004), restrained eating (β = −0.122, p = 0.026), and food addiction (β = 0.443,
p < 0.001). In the case of fat intake, the statistically significant related variables were: drive for thinness
(β = −0.184, p = 0.018), external eating (β = 0.375, p < 0.001), restrained eating (β = −0.259, p < 0.001),
motor impulsivity (β = 0.132, p = 0.013), and food addiction (β = 0.177, p = 0.008). Correlations among
the exogenous variables were in the expected direction and can be consulted in Table 2.
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Table 2. Correlations among the exogenous variables in the MIMIC model.

Variables 1 2 3 4 5 6 7 8 9 10

1. Drive for thinness –
2. Body dissatisfaction 0.608 *** –
3. Emotional eating 0.377 *** 0.383 *** –
4. External eating 0.175 ** 0.177 ** 0.497 *** –
5. Restrained eating 0.797 *** 0.504 *** 0.405 *** 0.226 *** –
6. Motor impulsivity 0.169 ** 0.197 ** 0.138 * 0.163 ** 0.190 ** –
7. Non-planning impulsivity 0.001 n.s. 0.071 n.s. 0.104 n.s. 0.103 n.s. 0.020 n.s. 0.327 *** –
8. Attentional impulsivity 0.132 * 0.264 *** 0.230 *** 0.214 *** 0.101 n.s. 0.284 *** 0.266 *** –
9. Food addiction 0.558 *** 0.512 *** 0.613 *** 0.403 *** 0.561 *** 0.299 *** 0.092 n.s. 0.225 *** –
10. Sex 0.247 *** 0.147 ** 0.210 *** 0.143 ** 0.213 *** −0.093 n.s. −0.117 * −0.107 * 0.062 n.s. –
11. BMI 0.260 *** 0.317 *** 0.159 ** −0.018 n.s. 0.242 *** 0.062 n.s. 0.086 n.s. 0.105 * 0.184 ** −0.220 ***

Notes: Sex was coded as: 0 = men, 1 = women; positive correlations indicate higher levels for women, whereas negative correlations indicate higher levels for men; n.s. p > 0.050; * p < 0.050;
** p < 0.010; *** p < 0.001.
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Finally, indirect effects of the exogenous variables on the binge drinking factor were examined.
As shown in Table 3, emotional eating, external eating, and food addiction showed positive, statistically
significant relations with binge drinking, whereas the relationship with restrained eating was negative.

Table 3. Indirect effects of the exogenous variables on the binge drinking factor in the MIMIC model.

Variables Effect through Binge
Eating [95% CI]

Effect through Fat
Intake [95% CI] Total Effect [95% CI]

Drive for thinness 0.064 ** [0.029, 0.120] −0.040 * [−0.096, −0.008] 0.024 n.s. [−0.031, 0.085]
Body dissatisfaction 0.024 * [0.005, 0.054] 0.006 n.s. [−0.019, 0.036] 0.031 n.s. [−0.004, 0.076]

Emotional eating 0.039 ** [0.016, 0.076] 0.002 n.s. [−0.025, 0.032] 0.042 * [0.006, 0.089]
External eating 0.027 * [0.009, 0.057] 0.081 ** [0.035, 0.143] 0.108 *** [0.055, 0.175]

Restrained eating −0.028 n.s. [−0.064, 0.005] −0.056 ** [−0.117, −0.020] −0.084 ** [−0.151, −0.038]
Motor impulsivity −0.011 n.s. [−0.037, 0.007] 0.029 * [0.006, 0.068] 0.017 n.s. [−0.013, −0.057]

Non-planning impulsivity 0.019 n.s. [−0.003, 0.042] −0.017 n.s. [−0.047, 0.001] 0.002 n.s. [−0.028, 0.029]
Attentional impulsivity 0.004 n.s. [−0.011, 0.023] −0.006 n.s. [−0.034, 0.015] −0.002 n.s. [−0.033, 0.026]

Food addiction 0.100 *** [0.045, 0.166] 0.038 * [0.010, 0.087] 0.139 *** [0.072, 0.218]
Sex 0.005 n.s. [−0.008, 0.023] −0.004 n.s. [−0.029, 0.017] 0.002 n.s. [−0.026, 0.027]
BMI 0.013 n.s. [0.000, 0.032] −0.011 n.s. [−0.036, 0.007] 0.002 n.s. [−0.024, 0.028]

Notes: Sex was coded as: 0 = men, 1 = women; positive correlations indicate higher levels for women, whereas
negative correlations indicate higher levels for men; n.s. p > 0.050; * p < 0.050; ** p < 0.010; *** p < 0.001.

Overall, 68.3% of binge eating (R2 = 0.683, p < 0.001), 27.0% of fat intake (R2 = 0.270, p < 0.001),
and 10.4% of binge drinking (R2 = 0.104, p = 0.015) were explained.

4. Discussion

Firstly, the current study examined whether binge eating and fat intake are related to binge
drinking in a youth sample. As it was hypothesized, binge eating and fat intake are related to binge
drinking, meaning that higher scores on binge eating and higher fat intake behaviors are associated
with higher scores on binge drinking behaviors. These findings are in line with recent studies in
animal models that showed a causal relationship between a high-fat diet and binge eating behaviors
with higher consumption of ethanol [21]. Along the same line, other authors have also proposed
a relationship between fat intake and binge drinking [15–19], and between binge eating and binge
drinking [24,25]. Furthermore, prospective studies have found that binge eating predicts the risk of
frequent drinking and substance abuse [68,69] or drug consumption [13,70]. It has been hypothesized
that binge eating induces emotions of guilt and shame, and alcohol and substance use could be used to
regulate these negative emotions [71].

In addition, there are other mechanisms that may be at the base of binge eating and fat intake,
such as eating styles [34,44,45] or food addiction [33,46], among others, that could help explain
these relationships.

Taking this into account, secondly, the mediating role of binge eating and fat intake between various
individual factors (sex, BMI, drive for thinness, body dissatisfaction, eating styles, impulsivity and food
addiction) and binge drinking was examined. Therefore, it was hypothesized that these individual
factors may be acting on binge drinking through binge eating and fat intake. As hypothesized,
binge drinking is indirectly related to other relevant variables. Specifically, emotional eating,
external eating, and food addiction showed positive and statistically significant indirect relationships
with binge drinking, whereas the relationship with restrained eating was negative.

First, our results showed that emotional eating was positively related to binge drinking through
its relationship with binge eating. These findings replicate some results obtained in previous research.
There is evidence that emotional eating can act as a predictor of binge eating [34,36], but it was not
yet known whether binge eating could also act as a mediator between emotional eating and binge
drinking. In these results, we can conclude that people who eat more in response to negative emotions
may be more likely to have higher binge eating scores, and in turn, engaging in binge eating may
contribute to higher alcohol consumption.
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Second, our results showed that external eating was positively related to drinking behaviors
through its relationship with binge eating and fat intake. There is evidence in the literature about the
positive relationship between external eating and binge eating [34,45], and between external eating
and fat intake [35,43], but our study is the first to analyze the mediating role of binge eating and fat
intake in the relationship between external eating and binge drinking.

Third, our results showed that restrained eating was associated with lower binge drinking
behaviors, and this relationship was mediated by the decrease in fat intake. Although the literature
has found that restrained eating often leads to higher alcohol consumption, our data could suggest the
role of fat intake in better understanding this relationship. That is, people who restrict food and eat
less fat will drink less alcohol, possibly because of the calories in both substances. Moreover, a recent
study pointed out that alcohol consumption and restrictive behaviors are weakly related [72], and a
potential explanatory hypothesis would be that fat intake acts as a mediator between these variables.

Fourth, food addiction was related to binge eating and fat intake, and through these behaviors,
it could lead to an increase in alcohol consumption in the form of binge drinking. Although the
literature has pointed out the relationship between food addiction and alcohol [73,74], our study
suggests that binge eating and fat intake could act as mediating factors in this relationship.

Several limitations must be highlighted in the present study. The sample was limited to
undergraduate students. Therefore, these findings cannot be generalized to other demographic groups
such as young people with a low-medium educational status or adults, in whom the prevalence of
binge drinking has also been found to be very high. Thus, further studies are required. In the present
study, binge drinking was measured with two indicators commonly used in the literature: frequency
of consumption of high alcohol doses from the AUDIT-3, and the presence of a binge drinking episode
in the past. Both indicators showed an adequate factorial saturation indicating that they worked
well as measures of binge drinking, and this result is consistent with the literature [60,62]. Although
this is the most common measure used, the research still does not have a standardized measure for
binge drinking, and future studies are needed in this field to create a comprehensive and standardized
measure. Moreover, other future lines may include testing the model invariance in different subgroups,
such as women and men, to detect possible different paths for different populations. Another limitation
is the cross-sectional nature of the study, which calls for a cautious interpretation of the results,
with other alternative models being possible [75]. Therefore, future research is needed to examine
the interactions among these variables in a longitudinal design that makes it possible to assess the
temporal relationships between them. In addition, the study was carried out with self-report measures,
which may be subject to self-report bias and yield different results compared to clinical interviews or
semi-structured assessments [76]. Furthermore, it should also be noted that the explained variance of
binge drinking in the present model is small. For future research, it would be necessary to include
other relevant factors traditionally related to binge drinking, as well as a sample with a wider variety of
characteristics (such as age or the presence of risk factors related to health), to improve the explanatory
capability of the current model. Finally, it should be noted the importance for future studies to explore
the role of other nutrients, such as carbohydrates, since they can also play an important role in alcohol
consumption. In the present study, only the role of high-fat foods has been studied, given its current
prevalence of consumption, its negative health consequences, as well as its relationship with alcohol
consumption in rodents. This is the first study to explore the relationship between fat intake and
binge drinking in young adults, but future research should explore how different nutrients (fats and
carbohydrates) separately influence binge drinking.

5. Conclusions

This study provides evidence of a direct relationship between binge eating and fat intake and
binge drinking, and an indirect relationship between different eating patterns (emotional, restrictive
and external eating, and food addiction) and binge drinking, mediated through binge eating and fat
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intake. The present study is the first to transfer the previous results in mice to humans and assess the
influence of eating patterns on binge drinking.

The results of this study can have several implications for health professionals and researchers
interested in promoting health and preventing risk behaviors in young people, such as binge drinking,
by helping to improve interventions that aim to prevent or decrease binge drinking in young populations.
Prevention and intervention strategies could target young people with high scores on these eating
patterns to weaken the association between these eating patterns and binge drinking. More specifically,
it should be noted that binge eating and fat intake could be a gateway to the initiation and escalation
of binge drinking. If we focus on improving these eating patterns in young populations, this can have
a dampening effect on the level of alcohol consumption among young people and its consequences.
In addition, it should be considered that eating styles (emotional, external, and restrained eating) and
food addiction may also precipitate binge drinking through the relationship with binge eating and fat
intake. Taking into account this study, it would be appropriate to focus on those young people who
have high scores in those eating styles, and who show high scores in food addiction, in order to try to
improve those eating patterns as much as possible and thus reduce the binge drinking pattern.

Despite some limitations, these findings provide a unique contribution to the current understanding
of the relationship between eating patterns and binge drinking in young people. All these eating
patterns are variables to be considered for future interventions and prevention of binge drinking
among young people, given their association with binge drinking; however, further research is needed
to determine whether these eating patterns can actually explain the high prevalence of binge drinking.
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Title: Food addiction and their relationships with other eating behaviors in a college 

sample 

 

Abstract 

Introduction: Food Addiction (FA) is defined by the excessive and dysregulated intake 

of high-calorie foods. The modified Yale Food Addiction Scale 2.0 (mYFAS 2.0) is a 

widely used instrument to assess FA.  

Objectives: To examine the psychometric properties of the Spanish mYFAS 2.0; to 

analyze the relationships between FA with other eating behaviors, sociodemographic 

variables, and BMI; and to test the predictive power of relevant dietary variables related 

to FA. 

Method: The sample consisted of 400 college students (Mage= 24.16, SDage= 6.12; 51% 

female), who completed the mYFAS 2.0 and measures of eating-related constructs.  

Results: A confirmatory factor analysis supported the one-factor structure of the mYFAS 

2.0, showing excellent fit indices. The scale showed adequate internal consistency (α = 

.828), and good convergent validity with the mYFAS. FA was related to emotional eating, 

external eating, restrained eating, binge eating, and bulimia. No differences were found 

between gender and BMI, and younger scored higher on FA. The predictive model 

explained a 56.6% of the variance in FA.  

Conclusions: The mYFAS 2.0 is a valid and reliable scale to assess FA in Spanish 

population. The predictive power of dietary variables (BMI, emotional eating, external 

eating, restrained eating, binge eating, and bulimia) was demonstrated. All these variables 

should be considered to prevent FA in young people. 

 



Keywords: Food addiction; Modified Yale Food Addiction Scale 2.0; psychometric 

properties; Spanish adaptation; convergent validity; predictive model. 

  



Introduction 

The construct of "food addiction" (FA) is controversial and assumes a certain 

correspondence with that of substance abuse. In this sense, FA has been defined as a 

dysregulated and excessive intake of high-calorie foods (i.e., foods high in fat and/or 

sugars) (Schulte et al., 2015), and it has been suggested that it may share several 

characteristics with drug abuse that may reflect common neural (e.g., brain reward 

pathways) (Fletcher & Kenny, 2018) and psychological factors (e.g., drug/food 

preoccupation) (Carter et al., 2016). In fact, the most widely used instrument to assess FA 

translates the DSM criteria for substance abuse to eating behavior. Specifically, the 

original Yale Food Addiction Scale (YFAS) (Gearhardt et al., 2009) translated the DSM-

IV-TR diagnostic criteria for substance dependence (APA, 2000), and the new version of 

this instrument (YFAS 2.0; Gearhardt et al., 2016) reflects the changes in the DSM-5 

diagnostic criteria for substance use disorder (APA, 2013). There is a short version 

(mYFAS 2.0; Schulte & Gearhardt, 2017) which has evidenced good psychometric 

properties (Schulte & Gearhardt, 2017), and has been adapted in some languages (Italian, 

Portuguese/Brazilian, French, Arabic, or Czech), but not into Spanish.  

Recently, interest on FA research has been growing, especially because it has been 

associated with higher rates of eating disorders (in particular, binge eating disorder), and 

overweight or obesity (Imperatori et al., 2016). Some data point that around 60% of 

people with binge eating disorder report clinical symptoms of FA (Long et al., 2015), and 

25% of people with obesity meet significant criteria for FA (Pursey et al., 2014). In 

addition, the literature indicates that FA can be also present in normal-weight individuals 

without eating disorders history, with some studies indicating 11% of normal-weight 

individuals reporting these symptoms (Pursey et al., 2014).  



Research on the prevalence of FA in non-clinical individuals has examined the role of 

age and gender, rising contradictory results. The most supported hypothesis is that young 

people are more likely to show FA than older individuals (Hauck et al., 2017; Schulte & 

Gearhardt, 2017), and this could be explained because youth involves many physiological 

and psychological changes that may increase vulnerability to environmental threats (such 

as addictions or inappropriate eating habits) (Bava & Tapert, 2010; Harris & Fleming-

Milici, 2019). However, one study has found an increased likelihood of FA in adulthood 

(Pursey et al., 2014), suggesting that older people are more exposed to unhealthy foods, 

and this repeated exposure may reduce the sensitivity of the brain reward circuitry, which 

could lead them to consume more food to feel good (Stice et al., 2013). In relation to 

gender, the results are contradictory as well, with some studies supporting higher FA in 

women (Gearhardt et al., 2016; Pursey et al., 2014), while others find no differences 

(Ahmed & Sayed, 2017; Schulte & Gearhardt, 2017). Given the high prevalence of FA 

in the non-clinical sample and the inconsistency of the results, it is necessary to further 

research to identify vulnerable individuals in order to better design the prevention and 

treatment of this problem.  

Research has been also interested in identifying which factors may contribute to the onset 

and development of FA. Several studies point to a relationship between FA and dietary 

variables, suggesting that some eating behaviors and eating styles could be related to this 

problematic food intake. For example, FA has been linked to emotional eating (Schulte 

& Gearhardt, 2017), external eating (Pepino et al., 2014), restrained eating (Schiestl & 

Gearhardt, 2018), binge eating (Fauconnier et al., 2020), bulimia (El Archi et al., 2020), 

and also Body Mass Index (BMI) (Schulte & Gearhardt, 2017). All these eating behaviors 

are related to the consumption of unhealthy foods, and such repeated consumption over 

time may eventually lead to FA. It is therefore important to understand the specific 



relationships between all these variables in order to better explain the FA problem, 

especially in non-clinical population. 

 

Aims 

This study has several objectives. First, it aims to examine the psychometric properties of 

the Spanish translation of mYFAS 2.0 in a sample of the Spanish non-clinical population, 

assessing the factorial structure through structural equation modelling, specifically CFA, 

and providing evidence of its reliability. This study also is aimed to analyze the 

relationship of FA with other eating behavior variables (emotional eating, external eating, 

restrained eating, binge eating, and bulimia), with sociodemographic characteristics (age, 

gender), and BMI. Finally, this study will test the predictive power of eating variables 

related to FA (emotional eating, external eating, restrained eating, binge eating, bulimia, 

and BMI) through structural equation modelling.   



Methods 

Participants 

The sample consisted of college students from the province of Valencia (Spain). A total 

of 400 participants took part in the study, 204 females (51%; mean age 23.35±4.65) and 

196 males (49%; mean age 24.99±7.26).  

Regarding the BMI and in accordance to the World Health Organization (WHO, 2020), 

24 participants (6%) were underweight (BMI < 18.5), 296 (74%) had normal weight (18.5 

≥ BMI ≤ 24.99), 64 (16%) were overweight (25 ≥ BMI ≤ 29.99), and 15 (3,8%) were 

obese (BMI ≥ 30). One participant did not respond. Female students had a mean BMI of 

21.90 (SD = 3.22), and male students had a mean BMI of 23.87 (SD = 4.23).  

Design and procedure 

A cross-sectional design was used in the present study with one-time point data collection. 

Participants were invited to participate by announcing the study in the classrooms of the 

University, and online. All the surveys were administered through the University of 

Valencia's Lime Survey Platform, and no compensation were given to participants. 

Ethical considerations 

The study was conducted following the ethical standards of the Declaration of Helsinki 

in 1964 and was approved by the Ethics Committee of the University of Valencia 

(Registration number: H151385403893939). All participants were informed of the 

confidentiality of the data and voluntarily collaborated in the study. All of them gave their 

informed consent prior to their inclusion in this study. 



 

Measurements 

The study included the recollection of sociodemographic information (i.e., gender, with 

two categories: female and male, and age). Body Mass Index (BMI) was calculated by 

dividing self-reported current weight by height squared (kilograms/meters2) (WHO, 

2020). The questionnaires used in the study were: 

 

Modified Yale Food Addiction Scale 2.0 

The mYFAS 2.0 is a self-report questionnaire that measures FA (Schulte & Gearhardt, 

2017). It is the short form of the YFAS 2.0 scale (Gearhardt et al., 2016). It consists of 13 

items that are presented on an 8-point Likert-type scale (0 = never, 7 = every day), and 

that specifically measures addictive eating behaviors (e.g., "I avoided work, school, or 

social activities because I was afraid of overeating there.", "My overeating prevented me 

from taking care of my family or doing household chores.").  

The mYFAS 2.0 provides three scoring options: an original score, a symptom count, and 

a diagnostic score based on the DSM-V criteria for substance use disorder. For the 

original score, the mean of the 11 items is scored without the two items of clinical 

significance (impairment and distress). For the symptom count scoring option, each item 

is scored 0 or 1 depending on whether it meets the established criteria or not; finally, the 

items are summed and a score between 0 and 11 (0 to 11 symptoms) is obtained. Clinical 

significance is not added to the score. For the diagnostic scoring option, the symptom 

count score is obtained, and the clinical significance criterion (impairment or distress) is 

also added, obtaining a score that divides the sample as follows: does not meet FA criteria 

(one or fewer symptoms plus does not meet impairment or distress), mild FA (two to three 



symptoms plus impairment or distress), moderate FA (four or five symptoms plus 

impairment or distress), or severe FA (six or more symptoms plus impairment or distress).  

The Spanish translation of this questionnaire underwent a rigorous procedure. First, the 

questionnaire was translated from English into Spanish by a bilingual translator. Second, 

three Spanish reviewers familiar with the study reviewed the translated items. Third, the 

study researchers evaluated the scale for correct understanding and administered it to 20 

students to corroborate that it was understandable. The Spanish version was an exact 

translation of the original version (Schulte & Gearhardt, 2017).  The final version of the 

Spanish mYFAS 2.0 and its instructions are available in the Appendix 1. Internal 

consistency in this study is reported in the Results section. 

 

Modified Yale Food Addiction Scale 

The mYFAS is a brief 9-item scale that measures FA (Flint et al., 2014). It was developed 

from the YFAS scale (Gearhardt et al., 2009). Both scales were developed following the 

diagnostic criteria for substance use according to the DSM-IV-R. This scale consists of 9 

items, of which the first 7 measure diagnostic criteria and the last two items assess the 

presence of clinically significant impairment and distress. Internal consistency in this 

sample, estimated with Cronbach's alpha, was .766.  

 

Dutch Eating Behavior Questionnaire 

The Dutch Eating Behavior Questionnaire (DEBQ; van Strien et al., 1986) is a self-report 

instrument composed of 33 items that assess three types of eating behavior: 13 items for 

emotional eating (eating in response to negative emotions, such as anger or anxiety), 10 

items for external eating (eating in response to external food-related stimuli), and 10 items 



for restrained eating (voluntary restriction of eating to reduce or maintain weight). It uses 

a five-point Likert-type scale (1= never, 5= very often). In this study, we used the Spanish 

version (Cebolla et al., 2014). The Cronbach's alphas for this study were for emotional 

eating: .952, for external eating: .873, and for restrained eating: .900.  

 

Binge Eating Scale  

The Binge Eating Scale (BES; Gormally et al., 1982) is a self-administered questionnaire 

composed of 16 items that manifest behavioral and cognitive disturbances of food (e.g., 

eating large amounts of food or worrying about food). Items are answered on a 4-point 

Likert-type scale (0= no severity of binge eating symptoms; 3= severity of binge eating 

symptoms). The scores range from 0 to 46, with higher scores indicating binge eating 

severity. For the present study, the Spanish validation of the BES was used (Escrivá-

Martínez et al., 2019). The Cronbach's alpha for the present sample was .873.  

 

Eating Disorder Inventory-3 Referral Form 

The Eating Disorders Inventory-3 referral form (EDI-3-RF) is derived from the Eating 

Disorder Inventory-3 (Clausen et al., 2011). The EDI-3-RF is a brief self-report 

questionnaire composed of 25 items grouped in three scales that measure the risk of 

having an eating disorder (drive for thinness, bulimia, and body dissatisfaction). The 

items are rated on a 6-point Likert scale (1 = always, 6 = never). We only use the bulimia 

scale in this study (eg., "I think about vomiting to lose weight"), using the Spanish 

validation of the EDI-3-RF (Elosua & López-Jáuregui, 2012). The Cronbach's alpha for 

this sample was .836.  

 



Analyses 

Analyses include two confirmatory factor analyses (CFA), which hypothesized a one-

factor structure, for both the original scores and recorded scores for symptom count of 

the 11 items of the mYFAS 2.0. Weighted Least Square Mean and Variance Adjusted 

Estimators (WLSMV) was used, given the multivariate non-normality of the data. In 

order to assess model fit, the fit criteria used were: the chi-square, the Comparative Fit 

Index (CFI), the Standardized Root Mean Square Residual (SRMR), and the Root Mean 

Square Error of Approximation (RMSEA). CFI above .90 (better more than .95) and 

SRMR or RMSEA below .08 (better below .05) indicate good fit.  

Reliability estimates were also calculated, and included both Cronbach's alpha and 

Omega, for both types of scores of the mYFAS 2.0. 

Once the internal structure was studied, and adequate reliability of the scale was 

evidenced, descriptive statistics for the scale were calculated, using means and standard 

deviations for the quantitative score, and frequency distributions and percentages for the 

symptom count scores.  

To test for convergent validity, two CFA were estimated. In both, a general factor of FA 

explained the 11 items of the mYFAS 2.0 together with the 7 items of the mYFAS; each 

CFA included the original and the symptom count scores, respectively. 

Additionally, the relationships between FA (measured with the mYFAS 2.0 original 

scores and symptom count scores) and emotional eating, external eating, restrained 

eating, binge eating, and bulimia were analyzed using Pearson correlations and ANOVAs. 

To analyze potential differences and relationships between mYFAS 2.0 and age, gender, 

and BMI, we applied chi square test, t-test, analysis of variance (ANOVA), and Pearson 

correlations.  



Finally, we tested the predictive power of the variables related to FA in a structural 

equation modeling context. For this purpose, two structural equation model were 

hypothesized, estimated, and tested, in which the aforementioned variables and their 

relationship with FA were simultaneously tested, using both mYFAS 2.0 original and 

symptom count scores. Specifically, two multiple indicators and multiple causes 

(MIMIC) models were computed, modelling FA as the single latent variable in each of 

them. Weighted Least Square Mean and Variance Adjusted Estimators (WLSMV) was 

used. To assess model fit, we used the fit criteria reported before. All the analyses were 

performed using IBM SPSS Statistics for Windows, Version 24.0 (IBM Corp, 2016), and 

Mplus, Version 8 (Muthén & Muthén, 2017). 

  



Results 

Modified Yale Food Addiction Scale 2.0 factor structure and reliability 

A confirmatory factor analysis, based on the structure found by FA Schulte and Gearhardt 

(2017), with a one-factor solution was conducted, with the first 11 items with the original 

scoring of the mYFAS 2.0. The model showed an excellent fit: χ2(44) = 116.934 (p < 

.001); CFI = .975; SRMR = .047; RMSEA = .064[.050,.079]. All factor loadings were 

statistically significant (p < .001), with values of .527 or higher. Details on this matter, 

together with 'items' descriptive statistics, can be consulted in Table 1. 

Additionally, and to study the internal structure of the mYFAS 2.0 when items were 

recoded for symptom count, a second CFA was conducted, again with excellent fit: χ2(44) 

= 59.343 (p = .061); CFI = .989; SRMR = .067; RMSEA = .030 [.000,.047]. Factor 

loadings were, again, statistically significant (p < .001), with values of .580 or higher (see 

Table 1). 

[INSERT TABLE 1 HERE] 

As regards mYFAS 2.0 reliability, the scale exhibited good reliability, either when used 

with the original score or with the symptom count. When reliability estimates were 

calculated with the original score, Cronbach's alpha was .828 and Omega was .916. When 

calculated with the symptom count scores, Cronbach's alpha was .783, and Omega .921. 

Mean using the quantitative scores was 8.23 (SD = 8.96), with a minimum score of 0 and 

a maximum of 44. Regarding the symptom count scoring method, mean score was 3.58 

(SD = 2.62), with a minimum core of 0 and a maximum score of 11. Using the diagnostic 

threshold scoring method, 12.5% met mild FA (n = 50); 11.3% met moderate FA (n = 

45); and 20.6% met severe FA. The diagnosis of FA was made if they presented more 

than three symptoms plus impairment or distress. Thus, 31.9% met FA criteria. 



 

Convergent validity was studied using the mYFAS. For this purpose and considering that 

both mYFAS 2.0 and mYFAS assess FA, a confirmatory factor analysis in which one 

factor of FA explained the 11 items of the mYFAS 2.0 together with the 7 items of the 

mYFAS was conducted, both for the original and the symptom count scores of the two 

measures. The two models showed adequate fit: χ2(153) = 320.448 (p < .001); CFI = .959; 

SRMR = .062; RMSEA = .059 [.050,.067], for the model in which items with the original 

score were used; and χ2(153) = 187.683 (p = .001); CFI = .961; SRMR = .126; RMSEA 

= .031 [.020,.041], for the model in which symptom count scores were used. As shown 

in Figure 1, all factor loadings were statistically significant except for item 8 of the 

mYFAS, which resulted non-statistically significant in both scoring methods.  

[INSERT FIGURE 1 HERE] 

 

Relationships among FA and other variables 

FA, as measured with the mYFAS 2.0 original scores and symptom count scores, was 

related to emotional eating, external eating, restrained eating, binge eating, and bulimia. 

All correlations were statistically significant (p < .001) (Table 2). 

[INSERT TABLE 2 HERE] 

When using the diagnostic scores, differences in emotional eating were also found: F(3, 

395) = 58.124, p < .001, η2 = .306, with post hoc differences between those showing no 

FA and the rest of the groups (p < .050), with lower emotional eating for the former; also 

between those with severe FA and the rest of the groups (p < .001), being this the group 

with higher levels of emotional eating; however, no differences in emotional eating were 

found between those with mild and moderate FA (p > .050). Similar results were found 



for external eating, F(3, 395) = 16.787, p < .001, η2 = .113, although the relationship 

found was of smaller value. Post hoc differences were found between participants with 

severe FA and the rest of the subgroups (p < .010), with higher levels of external eating 

for those with severe FA. Regarding restrained eating, there were also differences 

between mYFAS 2.0 diagnostic scores: F(3,395) = 28.580, p < .001, η2 = .178. Post hoc 

comparisons pointed statistically significant differences between no FA and mild FA (p 

< .001), moderate FA (p = .002) and severe FA (p < .001), with lower restrained levels 

for those with no FA; and statistically significant differences between severe FA and mild 

FA, with higher levels of restrained for the former (p = .022) (see Table 3). 

[INSERT TABLE 3 HERE] 

Additionally, the relationship of FA and binge eating was studied. Binge eating showed 

the strongest association with FA: F(3, 395) = 96.634, p < .001, η
2 = .423, with 

statistically significant post hoc differences between participants with no FA and those 

with moderate (p < .001) or severe (p < .001) FA; also, between mild FA and severe FA 

(p < .001); and between moderate FA and severe FA (p < .001). In all the cases, the higher 

the level of FA, the higher binge eating scores (Table 3).  

Finally, the relationship between FA and bulimia was studied. This relationship was also 

found when using the mYFAS 2.0 diagnostic scores: F(3,395) = 50.188, p < .001, η2 = 

.276. Post hoc tests showed statistically significant differences in bulimia scores between 

those with no FA and those with moderate (p = .004) and severe (p < .001) FA; those with 

mild and severe FA (p < .001); and those with moderate and severe FA (p < .001), with 

higher levels of bulimia for higher FA. Please, see details in Table 3. 

 

FA measures with demographics and BMI 



Regarding age, correlations were used to study the relationship with mYFAS 2.0. Both 

when studied with the original or with symptom count score, the relationship was negative 

and statistically significant (r = -.127, p = .011; and r = -.163, p = .001; respectively), 

with younger individuals reporting higher addictive-like eating behaviors (Table 2). No 

significant association was found between age and the diagnostic scoring method: F(3, 

395) = 1.680, p = .171, η2 = .013 (see Table 3).  

As for gender, there were not differences for the original score: t(397) = -0.107, p = .915; 

the symptom count: t(397) = -0.615, p = .539; or diagnostic score: χ2(3) = 0.350, p = .950, 

V de Cramer = .030. 

Concerning BMI, there were no association with the original or symptom count score (r 

= .075, p = .133; and r = .075, p = .137) (Table 2).  In addition, no association with 

mYFAS 2.0 diagnostic categories was found: F(3, 395) = 2.195, p = .088, η2 = .016 (Table 

3). 

 

Structural equation modeling predicting FA 

To test the predictive power of the variables related to FA in a multivariate context, two 

structural equation models were hypothesized, estimated, and tested, in which the 

aforementioned variables and their relationship to FA were simultaneously tested, using 

both mYFAS 2.0 original and symptom count scores. The models had a clear rationale; 

as literature has shown, several variables have been related to FA, and therefore may be 

potential predictors of this problem. The variables included in the models were those 

previously related to FA (Meule et al., 2014; Schiestl & Gearhardt, 2018; Schulte & 

Gearhardt, 2017; Wiss & Brewerton, 2020), and included: BMI, emotional eating, 

external eating, restrained eating, binge eating, and bulimia. All these variables were 



hypothesized to directly impact on FA, as presented in Figure 2. These variables were 

interrelated, with estimated covariances in the structural model among all the exogenous 

variables with significant product–moment correlations. Correlations are given in Table 

4. 

[INSERT FIGURE 2 HERE] 

[INSERT TABLE 4 HERE] 

The two models (Figure 2) fitted the data well: χ2(104) = 284.089 (p < .001); CFI = .952; 

SRMR = .051; RMSEA = .066 [.057,.075], for the model in which items with the original 

score were used; and χ2(104) = 207.344 (p < .001); CFI = .959; SRMR = .067; RMSEA 

= .050 [.040,.060], for the model in which symptom count scores were used. All factor 

loadings were statistically significant (p < .001) and ranged from .536 (item 4) to .824 

(item 7) in the original scores model, and from .532 (item 3) to .861 (item 7) in the 

symptom count scores model.  

In the case of the model for mYFAS 2.0 original scores, all the predictive variables 

resulted statistically significant, with binge eating being the one with the strongest 

relationship with FA (see Figure 2). In all, almost 45% of FA variance was explained (R2 

= .445, p < .001). In the case of the model for mYFAS 2.0 symptom count scores, external 

eating and restrained eating showed no statistically significant predictive power over FA, 

and, again, binge eating showed the strongest relation. In this case, more than 56% of FA 

variance was explained (R2 = .566, p < .001). 

  



Discussion 

The aim of this study was to examine the psychometric properties of the Spanish version 

of the mYFAS 2.0 in a sample of young Spaniards, to analyze the relationships between 

FA with other eating behaviours, sociodemographic variables and BMI, and to test the 

predictive power of eating behavior variables related to FA using structural equation 

modeling. 

The factor structure of the scale was assessed using the CFA. In both its original scoring 

method and its recoded version for symptom count, the scale provided evidence of a 

single dimension of FA, which adequately explained all 11 mYFAS 2.0 items. This result 

is consistent with Schulte and Gearhardt (2017), who also suggested a good fit for a 

single-factor model (CFI ≥ 0.95; TLI ≥ 0.95). In addition, all items in the original 

validation had factor loadings for a single factor of 0.73 or higher. Therefore, given the 

goodness-of-fit parameters and good factor loadings for each item, the authors maintained 

a single-factor solution for the mYFAS 2.0 (Schulte & Gearhardt, 2017). As for the 

reliability of the mYFAS 2.0, Cronbach's alpha and Omega were calculated, again using 

both the original scoring method and in its recoded version for symptom counts. The 

results were excellent, pointing to the accuracy of the instrument for assessing FA in the 

Spanish population. 

In our study,  the frequency of FA revealed that 31.9% of participants met FA criteria. 

This frequency is higher than that described in Granero et al. (2014) study, who reported 

3.3 % FA in young Spanish women using YFAS 2.0. Other studies conducted with college 

sample showed higher prevalence, ranging from 11.4% to 25% (Gearhardt et al., 2009; 

Murphy et al., 2014; Rostanzo & Aloisi, 2021). Beyond the potential differences that may 

arise from using different versions of YFAS2.0 (we use mYFAS2.0), the FA frequency 

in our study is high and points out the need to analyze in depth the role of specific 



variables (age, sex, pathology, BMI, etc.) to have a clearer understanding of their FA 

presence in the general population. 

The present study also analyzed the adequacy of a general factor of FA for both 

versions, the mYFAS 2.0 and the mYFAS. Results of CFA pointed out that both scales 

measure, indeed, the same construct. The models were expected to fit adequately, as 

both scales have good psychometric properties, and the symptoms and scoring form are 

very similar (Lemeshow et al., 2016; Schulte & Gearhardt, 2017). This is the first time 

that the relationship between the two measures has been studied. 

The relationships between FA and other relevant eating behavior variables (emotional 

eating, external eating, restrained eating, binge eating, and bulimia) were analyzed. The 

YFAS 2.0 scale was found to be related to all of them. Regarding emotional and external 

eating, results are in line with previous literature, ( Berenson et al., 2014; Davis et al., 

2011; Gearhardt et al., 2009) That is, a greater tendency to eat in the face of emotional 

(e.g., anxiety or depression) and/or environmental triggers (e.g., in the presence of 

delicious food) is related to higher FA. Emotional eaters tend to eat more and eat sweet 

foods after negative moods (Van Strien et al., 2013), suggesting that food can play a role 

in calming negative mental states, which may lead to increased food consumption in order 

to feel better (Dingemans et al., 2009), and this may perhaps contribute to FA. Similarly, 

external eaters tend to report higher energy intake (Wardle et al., 1992). This overeating 

may lead to a reduction in the response of the brain reward system (Stice et al., 2013), 

which may be related to the consumption of larger amounts of food to feel good. 

Our data also show a positive relationship between restrained eating and FA, like  

previous studies (Schiestl & Gearhardt, 2018; Wiss & Brewerton, 2020). This relationship 

might be mediated by episodic binge eating, since it has been suggested that dieting can 

precipitate binge eating (Schiestl & Gearhardt, 2018; Wiss & Brewerton, 2020). 



However, this association could come from the reverse direction, in the sense that young 

people who exhibit FA behaviors may try to restrict eating in order to maintain or lose 

weight. Future non-correlational studies are needed to clarify how this relationship 

between dietary intake restriction and FA is established.  

Regarding binge eating, a strong positive relationship with FA was observed, being the 

strongest relationship among all variables, in the same direction than previous studies 

(Escrivá-Martínez et al., 2019; Gearhardt et al., 2012, 2016). It could be speculated that 

elevated food consumption may sensitize the dopamine-mesolimbic reward system, 

resulting in an excessive increase in wanting to continue consuming food, as occurs with 

drugs (Robinson et al., 2015). In line with this result, a positive relationship between 

bulimia and FA was also observed. Meule et al. (2014) also noted that bulimia was 

positively and strongly associated with FA. Both bulimia and FA share several 

commonalities, such as high food intake or discomfort after eating behavior. In addition, 

binge eating is a major component of bulimia, and as mentioned, this behavior is strongly 

and positively related to FA (Escrivá-Martínez et al., 2019; Gearhardt et al., 2012, 2016). 

The present study has also analyzed the association between FA and sociodemographic 

variables (age and gender). In relation to age, higher FA scores were observed in younger 

participants. Previous studies have also found that younger individuals score higher on 

FA symptomatology than older individuals (Hauck et al., 2017; Schulte & Gearhardt, 

2017). This could be seen as part of a higher vulnerability to addiction in younger people, 

who can be more susceptible to environmental effects. Their ability to assess risks can be 

more limited and they may have more difficulties in control to resist the consumption of 

high-fat/sugar foods. In relation to gender, no significant differences were observed. 

There is evidence confirming no relationship between addictive-type eating and gender 

(Ahmed & Sayed, 2017; Hauck et al., 2017; Schulte & Gearhardt, 2017). However some 



studies have found that women reported a higher number of FA symptoms than men 

(Gearhardt et al., 2016; Pursey et al., 2014)., although the samples of these studies is 

usually composed of overweight or obese women (Pursey et al., 2014). Our participants 

are young people of both sexes, with a normal BMI distribution, so this sample 

composition could explain the absence of differences. 

Regarding BMI, no significant correlation with FA was observed. The original study by 

Schulte and Gearhardt (2017) found a relationship, although the effect size was small. 

Other subsequent studies with non-clinical samples also did not find this relationship 

(Ahmed & Sayed, 2017; Berenson et al., 2015). Again, the characteristics of the samples 

could explain these differences, and specifically the BMI scores. Participants from the 

original study showed a high BMI (mean about 27 points), whereas our sample showed a 

lower BMI (mean 23 points). More data are needed to confirm whether this relationship 

between BMI and FA occurs or not in non-clinical normoweight samples.  

Finally, our last objective was to analyze the predictive power of the dietary variables 

related to FA (BMI, emotional eating, external eating, restrained eating, binge eating, and 

bulimia) using structural equation modeling. Our results indicate that BMI predict FA. 

That is, although our data do not show a significant correlation between these two 

variables in our sample, results indicate that higher BMI predicts AF. As mentioned, the 

literature is inconclusive regarding the relationships between these two variables (Meule, 

2011; Minhas et al., 2021), but it has been proposed that individuals with genetic risk for 

obesity may be more predisposed to eating behaviors unhealthy (Gearhardt et al., 2011) 

as these individuals are more responsive to food stimuli (Rapuano et al., 2017). 

Longitudinal studies are needed to better understand this association.  

The predictive power of eating styles (emotional eating, external eating, and restrained 

eating) on FA was also observed. However, it is noteworthy that both external and 



restrained eating did not predict FA in the model of the mYFAS 2.0 symptom count 

scores. This discrepancy points out that the different ways of scoring can have different 

implications. The symptom count measure can have clinical relevance, but for research 

purposes it is recommended to assess FA with the original score. These results also 

suggest that interventions focused on healthy eating behaviors could be beneficial to 

prevent FA. Specifically, interventions focused on emotional regulation, environmental 

stimulus control, avoiding restrictive diets, and nutrition education, may be useful in this 

field. 

Another relevant finding is the high predictive power of binge eating in FA. In this line, 

bulimia also predicted FA. The pattern of bulimia (binge eating and food restriction) 

shares many neurobiological characteristics with drug addiction, for example, the 

dopaminergic, glutamatergic, and opioid systems are known to play similar roles in both 

(Hadad & Knackstedt, 2014). In addition, the foods that are often present in binge eating 

can have a psychoactive effect (through the release of serotonin and tryptophan), which 

can lead to addiction (Soria-Salas, 2011).  It is likely that the behavioral act of binge 

eating may become an addiction for some individuals, It would be desirable that future 

studies can corroborate through more ecological and longitudinal and experimental 

designs whether binge eating and /or bulimia can act as a risk factor for FA.  

In short, more than 50% of the variance of FA was explained by these eating behaviiors 

variables. To our best knowledge, this is the first study to demonstrate the predictive 

relationship of all these dietary variables with FA, thus pointing out its relevance to 

prevent this problem in young people. 

Some limitations of the study should be noted. First, self-reported height and weight were 

used to calculate BMI. These data should be viewed with caution because weight tends 

to be underestimated and height to be overestimated (Niedhammer et al., 2000). Second, 



since these are university students, the results cannot be generalized to other populations 

or to a clinical setting. Finally, third, the data were cross-sectional, so no firm conclusions 

can be drawn about the direction of the associations obtained. More longitudinal designed 

studies with large and heterogeneous samples are needed to deeper explore these 

relationships. 

Conclusion 

In conclusion, the Spanish version of the mYFAS 2.0 showed adequate psychometric 

properties to assess FA in a nonclinical Spanish sample. Studies could benefit from this 

scale to identify participants with FA. Furthermore, the predictive power of dietary 

variables related to FA (BMI, emotional eating, external eating, restrained eating, binge 

eating, and bulimia) was demonstrated. This is the first study to point out the predictive 

power of these variables on FA, all together explaining 56.6% of the variance of FA. All 

these variables can be considered to prevent FA in young people.  
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Figure 1. Results of the confirmatory factor analyses, including mYFAS 2.0 and mYFAS scores. 

Notes: All factor loadings were statistically significant (p < .050), except for those marked n.s. Bold values correspond to the original mYFAS 2.0 and mYFAS scores, 

whereas italic values correspond to symptom count mYFAS 2.0 and mYFAS scores. 
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Figure 2. Results of MIMIC models predicting food addiction. 

 

Notes: * p < .050; ** p < .010; *** p < .001; n.s. non statistically significant. Bold values 

correspond to the original mYFAS 2.0 scores, whereas italic values correspond to symptom 

count mYFAS 2.0 scores. Correlations between exogenous variables can be consulted in 

Table 4. 
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Table 1. Descriptive statistics and factor loadings for mYFAS 2.0 original and symptom count scores. 

Item number Item content  Original score Symptom count score 

M SD λ M SD λ 

1  I ate to the point where I felt physically ill.  0.83 1.28 .704 0.46 0.49 .644 

2  I tried and failed to cut down on or stop eating certain foods.  1.27 1.75 .747 0.48 0.50 .748 

3  I spent more time feeling sluggish or tired from overeating. 1.25 1.38 .697 0.63 0.48 .662 

4  I avoided work, school or social activities because I was afraid I would 

overeat there.  

0.24 0.87 .616 0.10 0.30 .580 

5  I kept eating in the same way even though my eating caused emotional 

problems.  

0.69 1.52 .763 0.27 0.44 .801 

6  Eating the same amount of food did not give me as much enjoyment as it 

used to.  

0.72 1.40 .683 0.31 0.46 .737 

7  If I had emotional problems because I had not eaten certain foods, I would 

eat those foods to feel better.  

1.33 1.90 .527 0.46 0.49 .594 



8  My friends or family were worried about how much I overate. 0.36 1.08 .736 0.14 0.35 .748 

9  My overeating got in the way of me taking care of my family or doing 

household chores.  

0.08 0.43 .911 0.04 0.20 .994 

10  I was so distracted by eating that I could have been hurt (e.g. when driving 

a car, crossing the street and operating machinery). 

0.18 0.69 .637 0.09 0.29 .685 

11  I had such strong urges to eat certain foods that I could not think of anything 

else. 

1.29 1.63 .721 0.55 0.49 .637 

 

  



Table 2. Correlations between mYFAS 2.0 original scores, mYFAS 2.0 symptom count scores, emotional eating, external eating, restrained eating, binge 

eating, bulimia, age, and BMI. 

 mYFAS 2.0 original scores mYFAS 2.0 symptom count 

Emotional eating r = .596 (p < .001) r = .588 (p < .001) 

External eating r = .468 (p < .001) r = .428 (p < .001) 

Restrained eating r = .371 (p < .001) r = .397 (p < .001) 

Binge eating r = .724 (p < .001) r = .647 (p < .001) 

Bulimia  r = .714 (p < .001) r = .588 (p < .001) 

Age r = -.127 (p = .011) r = -.163 (p = .001) 

BMI r = .075 (p = .133) r = .075 (p = .137) 

  



Table 3. Descriptive statistics for emotional eating, external eating, restrained eating, binge eating, bulimia, age, and BMI, for the different FA diagnostic 

groups. 

 No food addiction Mild food 

addiction 

Moderate food 

addiction 

Severe food 

addiction 

 M SD M SD M SD M SD 

Emotional eating 22.44 8.11 26.64 8.56 29.22 10.06 38.27 12.15 

External eating 28.77 7.04 29.36 6.24 30.36 6.97 35.13 7.44 

Restrained eating 19.77 6.75 24.92 9.13 24.20 7.71 28.15 7.77 

Binge eating 3.90 3.27 5.84 4.53 7.62 5.32 14.54 7.64 

Bulimia 1.12 2.08 1.42 1.90 3.09 3.67 6.63 6.33 

Age 24.60 6.46 24.78 7.80 23.24 3.45 23.12 5.00 

BMI 22.55 3.71 22.73 3.85 22.86 3.07 23.82 4.59 

 
  



Table 4. Correlations between exogenous variables in the structural equation models. 

 BMI  Emotional eating  External eating Restrained eating  Binge eating 

BMI  --     

Emotional eating  r = .040 (p = .422) 

r = .040 (p = .420) 

--    

External eating r = -.021 (p = .643) 

r = -.022 (p = .640) 

r = .512 (p < .001) 

r = .513 (p < .001) 

--   

Restrained eating  r = .141 (p < .001) 

r = .141 (p < .001) 

r = .419 (p < .001) 

r = .420 (p < .001) 

r = .221 (p < .001) 

r = .220 (p < .001) 

--  

Binge eating r = .137 (p < .001) 

r = .137 (p < .001) 

r = .643 (p < .001) 

r = .644 (p < .001) 

r = .482 (p < .001) 

r = .482 (p < .001) 

r = .544 (p < .001) 

r = .544 (p < .001) 

-- 

Bulimia r = .070 (p = .063) 

r = .070 (p = .063) 

r = .646 (p < .001) 

r = .647 (p < .001) 

r = .465 (p < .001) 

r = .466 (p < .001) 

r = .347 (p < .001) 

r = .347 (p < .001) 

r = .714 (p < .001) 

r = .714 (p < .001) 

Notes: Bold values correspond to the original mYFAS 2.0 scores, whereas italic values correspond to symptom count mYFAS 2.0 scores. 



Appendix 1 

Escala Yale de adicción a los alimentos modificada versión 2.0 (mYFAS 2.0) 

Esta encuesta pregunta sobre tus hábitos alimentarios del año pasado. Las personas a 

veces tienen dificultad para controlar la cantidad que comen de ciertos alimentos, como, 

por ejemplo: 

- Dulces como helado, chocolate, donuts, galletas, pastel, caramelos

- Almidones como pan blanco, panecillos, pasta y arroz

- Aperitivos salados como papas fritas, rosquilletas y galletas saladas

- Alimentos ricos en grasa como bistec, tocino, hamburguesas, pizza y papas fritas

- Bebidas azucaradas como gaseosas, refrescos, bebidas para deportistas y bebidas

energéticas 

Cuando las siguientes preguntas se refieran a "DETERMINADOS ALIMENTOS", por 

favor piensa en CUALQUIER alimento o bebida similar a los enumerados en los grupos 

de alimentos o bebidas anteriores o CUALQUIER OTRO alimento con el que hayas 

tenido dificultad en el último año. 

EN LOS ÚLTIMOS 12 
MESES: 

Nunca Menos 
de una 
vez al 
mes 

Una 
vez 
al 

mes 

2-3
vec
es
al

mes

Una 
vez a 

la 
sema

na 

2-3
veces 
a la 

sema
na 

4-6
veces 
a la 

sema
na 

A 
diar
io 

1. He comido hasta el
punto de sentirme
físicamente enfermo.

0 1 2 3 4 5 6 7 

2. Lo intenté y no pude
reducir o dejar de comer
ciertos alimentos.

0 1 2 3 4 5 6 7 

3. He pasado mucho
tiempo sintiéndome lento o
cansado por comer en
exceso.

0 1 2 3 4 5 6 7 

4. He evitado el trabajo, la
escuela o las actividades
sociales porque tenía miedo
de comer en exceso allí.

0 1 2 3 4 5 6 7 

5. Seguí comiendo de la
misma manera a pesar de
que mi alimentación me ha
causado problemas
emocionales.

0 1 2 3 4 5 6 7 



6. Comer la misma
cantidad de comida no me
ha dado tanto placer como
solía hacerlo.

0 1 2 3 4 5 6 7 

7. Si tuviera problemas
emocionales por no comer
ciertos alimentos, los
comería para sentirme
mejor.

0 1 2 3 4 5 6 7 

8. Mis amigos y familiares
estaban preocupados por lo
mucho que yo comía.

0 1 2 3 4 5 6 7 

9. Mi exceso de comida
me impidió cuidar de mi
familia o hacer tareas
domésticas.

0 1 2 3 4 5 6 7 

10. Estaba tan distraído al
comer que podría haberme
herido (por ejemplo, al
conducir un coche, al
cruzar la calle o al operar
con maquinaria).

0 1 2 3 4 5 6 7 

11. Tenía tantas ganas de
comer ciertos alimentos
que no podía pensar en otra
cosa.

0 1 2 3 4 5 6 7 

12. Tuve problemas
significativos en mi vida
debido a la comida y al
comer. Estos pueden haber
sido problemas con mi
rutina diaria, trabajo,
escuela, amigos, familia, o
salud.

0 1 2 3 4 5 6 7 

13. Mi comportamiento
alimentario me ha causado
mucho malestar.

0 1 2 3 4 5 6 7 
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Annex 5: Study 5 article. 

Eating behaviors, eating 

styles and body mass index 

during COVID-19 

confinement in a college 

sample: a predictive model. 
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Title: Eating behaviors, eating styles and body mass index during COVID-19 confinement in a college 

sample: a predictive model 

Abstract 

Introduction: COVID-19 confinement affected lifestyles. There is inconclusive evidence about changes 

in eating patterns, and there are few studies on the impact on body mass index (BMI), the occurrence of 

dysfunctional behaviors (binge eating, fat intake), and the predictive role of maladaptive eating styles 

(emotional, external, and restrained eating). 

Purposes: 1) To analyze the differences in binge eating, fat intake, BMI, and maladaptive eating styles 

before and during COVID-19 confinement, and 2) to analyze whether maladaptive eating styles (before 

confinement) predicted binge eating, fat intake, and BMI during confinement. 

Methods: One hundred forty-six Spanish college students (71.2% female; Mage=22.93, SDage=3.33) 

completed several dietary measures and BMI twice: before COVID-19 confinement (T1, November 

2019) and during COVID-19 confinement (T2, April 2020).  

Results: BMI and maladaptive eating styles did not change in T2 (vs T1). However, binge eating and fat 

intake decreased in T2. Emotional eating at T1 positively predicted BMI and binge eating at T2. External 

eating at T1 positively (and marginally) predicted fat intake at T2. Restrained eating at T1 positively 

predicted binge eating at T2, and negatively (and marginally) predicted BMI and fat intake at T2. The 

model explained 80.5% of the variance in BMI, 41.5% of the variance in binge eating, and 25.8% of the 

variance in fat intake during COVID-19 confinement.  

Conclusion: The COVID-19 confinement had a positive impact on some eating behaviors. Future 

policies should focus part of their prevention on maladaptive eating styles to curb dysfunctional eating 

behaviors and BMI problems in times of stress. 

Keywords: COVID-19 confinement; maladaptive eating styles; binge eating; fat intake; body mass 

index; dysfunctional eating behaviors. 

Level of evidence 

Level IV, Evidence obtained from multiple time series without intervention 
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Introduction 

The lockdown due to COVID-19 helped in reducing infection rates, but it also involved a change 

in the population's living habits, especially affecting lifestyles. Research that analyzed how the COVID-

19 confinement and the pandemic situation influenced eating behaviors in general population have 

produced mixed results.  

Several studies have shown that social isolation increases negative emotions, and food intake 

could be a coping strategy to deal with these unpleasant emotions (NIH US National Library of Medicine, 

2020). Specifically, it has been observed that feelings of loneliness and boredom can lead individuals to 

increase food consumption (Moynihan et al., 2015), leading in turn to weigh gain if they do not engage in 

any physical activity (Rodríguez et al., 2020). Being at home and having large amounts of food available 

24 hours a day during this period may also have increased food intake. Along these lines, several studies 

highlighted an increase in the consumption of unhealthy foods (rich in fats and sugars) and an increase in 

the Body Mass Index (BMI) during confinement (Ammar et al., 2021; Di Renzo et al., 2020; Pellegrini et 

al., 2020; Sidor & Rzymski, 2020), although the increase in BMI occurred especially in overweight or 

obese individuals. In this regard, binge eating behavior -understood as the consumption of a large amount 

of food in a short time and loss of control during intake- (American Psychiatric Association, 2013) also 

increased during confinement (Phillipou et al., 2020). Another line of studies pointed out that there was 

an increase in healthy food consumption and a decrease in fast food intake during the confinement, as 

individuals had more time to cook and take care of eating and physical exercise behaviors, especially in 

young people (Di Renzo et al., 2020; Rodríguez-Pérez et al., 2020). In fact, general population reported 

no changes in their BMI (Di Renzo et al., 2020; Haddad et al., 2021).  

In addition to understanding whether eating behaviors changed, it seems highly important to 

knowing the risk factors that may predict binge eating, unhealthy food consumption (e.g., fat intake), and 

BMI during confinement. Knowing the risk factors may help us improve their prevention and treatment in 

future stressful situations. In this regard, maladaptive eating styles stand out as important risk factors: 

emotional eating (eating in response to negative emotions), external eating (eating in response to external 

cues, such as smelling delicious food), and restrained eating (eating restrictively to lose or control weight) 

(van Strien et al., 1986). There is strong evidence suggesting associations between maladaptive eating 

styles, binge eating and unhealthy food consumption (Mason & Lewis, 2014; Racine et al., 2011; Rolls et 

al., 2007; Stice et al., 2002).  
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Individuals with higher emotional eating show greater dysregulation of their emotions and may 

use food to cope with those negative emotions (Spoor et al., 2007). In fact, emotional eating may also 

directly affect BMI (Czepczor-Bernat & Brytek-Matera, 2021). Studies conducted during confinement 

indicate that the way of responding emotionally to COVID-19 may have also increased the risk of 

dysfunctional eating behaviors. For instance, emotional eaters may have increased food consumption with 

the goal of seeking emotional reward in food during confinement, overriding any hunger and satiety 

signals from the body (Cecchetto et al., 2021).  

In addition, being an external eater could also have an influence on food consumption during 

confinement, as perceived stress may influence external eating (Okumus & Ozturk, 2021). Besides, a 

positive relationship has been observed between external eating and consuming higher amounts of energy 

and unhealthy food during regular periods (Anschutz et al., 2009). In this regard, considering that large 

amounts of food were stored at home during confinement (Romeo-Arroyo et al., 2020), and that external 

eaters tend to eat more in response to food properties, including contextual ones (van Strien et al., 1986), 

it could be expected that external eaters would eat more -specially, unhealthy- food during confinement. 

In turn, restrained eaters could also have overeaten in the face of the confinement situation, as stress may 

increase the risk of binge eating in individuals who exhibit restrained eating behaviors (Woods et al., 

2010).  

To date, the effect of confinement on eating behaviors remain unclear as conclusions are 

heterogeneous depending on the study sample (e.g., overweight may be risk factor) (Pellegrini et al., 

2020; Sidor & Rzymski, 2020). However, it should be noted that most studies only measured eating 

behaviors and BMI at one point in time (during confinement) and asked about eating behavior 

retrospectively (Ammar et al., 2021; Di Renzo et al., 2020; Haddad et al., 2021; Sidor & Rzymski, 2020), 

which could lead to biases. To our best knowledge, there are no studies assessing changes in the eating 

behaviors and BMI during confinement and comparing to data obtained before confinement. Therefore, 

the main objective of this study was to analyze the differences in binge eating, fat intake, BMI, and 

maladaptive eating styles before and during COVID-19 confinement in a sample of college students. 

Furthermore, considering the literature mentioned, it can be assumed that maladaptive eating styles could 

influence binge eating behavior, fat intake, and BMI during confinement. However, the predictive role of 

maladaptive traits of eating styles in these variables has not been studied. Therefore, the secondary 

objective of this study was to analyze whether maladaptive eating styles (emotional, external, and 
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restrained eating) assessed before confinement predicted binge eating, fat intake, and BMI during the 

confinement. We hypothesized changes in binge eating, fat intake and BMI during the confinement, and 

we expected that these variables would be affected by the maladaptive eating styles. However, we did not 

specified hypothesis in any direction due to the exploratory nature of this study.  

Method 

Participants 

The sample of the present study consisted of 146 college Spanish students, divided in 104 women 

(71,2%; Mage=22.20; SD=2.97) and 42 males (28,8%; Mage =24.74; SD=3.53). Before confinement, the 

mean BMI1 was 22.66 (SD=2.92), and 6.9% were underweight, 75.17% were normal, 16.55% were 

overweight, and 1.38% were obese. During confinement, the mean BMI was 22.92 (SD=3.35), and 6.9% 

were underweight, 71.72% were normal, 18.62% were overweight, and 2.76% were obese.  

Inclusion criteria were: age between 18 and 30 years old, living in Spain during the confinement 

(April, 2021), and being enrolled in the study conducted in November, 2019 (XXXXXX et al., 2020). 

Exclusion criteria were: having an eating disorder, having a medical condition that may affect eating 

behavior or mood, and having a diagnosis of severe mental disorder. 

Measures 

Socio-demographic and anthropometric characteristics. Participants included information about their 

sex, age, marital status, weight, and height.  

Eating styles: Dutch Eating Behavior Questionnaire (DEBQ; Cebolla et al., 2014; van Strien et al., 

1986). This questionnaire assessed three different eating styles: emotional eating, external eating, and 

restrained eating. Higher scores mean greater scores in emotional, external, and restrained eating 

behavior. In this study, the internal consistency was adequate (α=.953 for emotional eating, α=.885 for 

external eating, and α=.920 for restrained eating). 

1 BMI was calculated following WHO guidelines (World Health Organization, 2000). 



7 

Binge eating: Binge Eating Scale (BES; Escrivá-Martínez et al., 2019; Gormally et al., 1982). This 

questionnaire identifies the symptoms associated with binge eating (eating large amounts of food in a 

short time and the feel of losing control). Higher scores indicate greater binge eating. In this study, the 

internal consistency was adequate (α=.868 for before confinement, and α=.854 during confinement). 

Fat intake: Short Fat Questionnaire (SFQ; Dobson et al., 1993). This scale evaluates the weekly 

frequency of intake of high-fat food. Higher scores indicate a higher frequency of fat food intake. In this 

study, the internal consistency was adequate (α=.794 before confinement, and α=.826 during 

confinement). 

Design and procedure 

Participants belonging to a previous study (XXXXXX et al., 2020) were contacted via email and were 

invited to participate. Those who agreed to participate in the current study signed an informed consent, in 

which also agreed to retrieve their previous information. The first assessment was completed in 

November 2019 (T1; non-pandemic period in Spain), and the second assessment was completed in April 

2020 (T2; strict confinement period in Spain). All the study was conducted using the Lime Survey 

platform of the University of Valencia. 

Ethical considerations 

The study was performed under the ethical standards of the Declaration of Helsinki (World Medical 

Association, 2013) and approved by the ethical committee of the University of XXXXXX (Number: 

1821046).  

Data analyses 

To decide which statistical test to compute to satisfy the first aim of the study, normality 

assumptions were tested on the difference of pairs in each of the variables of interest using Shapiro-Wilk 

tests. If the assumption was met, a paired t-test was conducted. Otherwise, a robust paired t-test was 

carried out, concretely Yuen's test on trimmed means for dependent samples with a 0.2 level of trim 

(Wilcox, 2013). Effect sizes were computed in the form of Cohen's d (d; (Cohen, 1988)) when 
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assumptions were met, and in the form of robust Cohen's d (dR; (Algina et al., 2005)) in case they were 

not.  

Regarding the second aim of the study, a Structural Equation Model (SEM) was tested to 

examine whether maladaptive eating styles before confinement (T1) had an effect on binge eating, fat 

intake, and BMI during confinement (T2). A crossed-lagged autoregressive panel model was proposed. 

The theoretical model is shown in Figure 1. The Maximum Likelihood Robust (MLR) method of 

estimation was used. Model fit was examined using chi-square statistic (c2), Comparative Fit Index (CFI), 

Weighted Least Squares Mean and Variance corrected (WLSMV), and Standardized Root Mean Square 

Residual (SRMR) (Hu & Bentler, 1999).  

*INSERT ABOUT HERE FIGURE 1*

Bivariate analyses were performed using R (R Core Team, 2021). Additional to the system 

library, R packages employed in the analyses were: WRS2 (Mair & Wilcox, 2020) and LRS (Navarro, 

2015). Multivariate analyses were performed using MPlus 8.6 (Muthén & Muthén, 1998). 

Results 

Differences in BMI, binge eating, fat intake, and eating styles, before and during COVID-19 

confinement 

The Shapiro-Wilk test showed the score difference between T1 and T2 did not follow a normal 

distribution for BMI, binge eating and fat intake; however, the distribution for all three eating styles were 

normal (see Table 1).  

*INSERT ABOUT HERE TABLE 1*

Due to the non-normality for the difference of pairs in binge eating, fat intake and BMI, Yuen's 

test for dependent samples was performed in these cases. Regarding BMI, no differences were found 

between T1 (M=22.66, SD=2.92) and T2 (M=22.92, SD=3.35), t(87)=-0.68, p=0.499, dR=0.21. However, 

regarding binge eating and fat intake, individuals exhibited a reduction in their binge eating habits during 

confinement by COVID-19 compared to the time before the confinement (T1: M=7.67, SD=6.33; T2: 

M=6.53, SD=5.82; t(87)=2.07, p=.041, dR=0.23), and also decreased their fat intake during confinement 

(T1: M=20.39, SD=8.17; T2: M=22.21, SD=7.70; t(87)=2.75, p=.007, dR=0.36).  
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Regarding maladaptive eating styles, t-tests were computed to examine differences in emotional, 

external, and restrained eating before and during the COVID-19 confinement. Results showed no 

statistically significant differences for emotional eating before an during the restrictions (T1: M=25.27, 

SD=9.90; T2: M=25.42, SD=10.44; t(143)=-0.42, p=.672, d=0.035). For external eating, no statistically 

significant differences emerged (T1: M=29.40, SD=7.20; T2: M=28.77, SD=7.17;  t(143)=1.20, p=.231, 

d=0.10). This was also the case for restrained eating (T1: M=21.31, SD=7.88; T2: M=21.71, SD=7.93; 

t(143)=-0.83, p=.408, d=.069).  

The predicting role of maladaptive eating styles (before confinement) in BMI, binge eating, fat 

intake, and eating styles (during confinement).  

The theoretical model shown in Figure 1 was established and tested. Model results indicated an 

excellent fit of model to the data: c2(21)=22.04, p=.397, CFI=.99, RMSEA=.018 (90% CI .000 - .073), 

SRMR=.036. Standardized model effects are shown in Table 2. Correlations among exogenous variables 

can be shown in Table 3 and correlations among dependent variables are displayed in Table 4.  

*INSERT TABLE 2, 3 and 4*

Regarding the effects of eating styles before confinement (T1) on binge eating, fat intake, and 

BMI during confinement (T2), results showed that emotional eating in T1 had statistically significant 

effects on both BMI (b=.105, p=.036) and binge eating (b=.159, p=.041) at T2. Restrained eating in T1 

also displayed a statistically significant effect on binge eating (b=.165, p=.004) in T2 and a marginally 

significant effect on BMI (b=-.080, p=.071) in T2. Lastly, both restrained eating (b=-.102, p=.055) and 

external eating (b=.138, p=.090) before confinement had marginally significant effects on fat intake at 

T2. 

The model explained an 80.5% of variance in BMI, a 41.5% of binge eating, and a 25.8% of fat 

intake during COVID-19 confinement. Moreover, eating styles scores before confinement explained the 

variance of eating styles during confinement to different extents: 47.9% for emotional eating, 40.8% for 

external eating, and 50.3% for restrained eating. 

Discussion 
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The current longitudinal study compares binge eating, fat intake, BMI, and maladaptive eating 

behaviors before and during the strict COVID-19 confinement in a sample of Spanish college students. 

Furthermore, the predictive role of maladaptive eating styles (emotional, external, and restrained eating) 

before the confinement was also analyzed. 

The first objective was focused on analyzing the differences in binge eating, fat intake, BMI, and 

maladaptive eating behaviors between before and during COVID-19 confinement. Regarding BMI, no 

significant changes were observed. This stability in BMI could be related to the fact that our sample 

adopted healthy lifestyle habits during confinement. Individuals decreased their binge eating and fat 

intake during the lockdown. Although this finding could be surprising -since it could be reasonable to 

think that people eat worse in very stressful times- (Romeo-Arroyo et al., 2020), this is in line with other 

studies that showed that people adopted healthy habits during this COVID-19 confinement (Romero-

Blanco et al., 2020). One possible explanation is that the consumed food was healthier since it was 

homemade, and there was less access to restaurants and ultra-processed foods (Di Renzo et al., 2020; 

Sinisterra-Loaiza et al., 2021). In addition, some evidence shows that younger people adhered better to 

healthy eating patterns than older people (Di Renzo et al., 2020). Furthermore, most of the participants 

had a normal weight condition (75%) before confinement, and maybe, we can speculate that these 

dysfunctional eating behaviors only occurred in overweight or obese young people. Along this lines, Di 

Renzo et al. (Di Renzo et al., 2020) pointed out that people with normal weight have greater adherence to 

healthy eating guidelines than overweight people.  

As regards the changes in emotional, external, and restrained eating, no changes we found before 

and during confinement. The literature supports these results, as eating styles tend to be considered as a 

trait rather than state factors (Malesza & Kaczmarek, 2021) and often show temporal stability in the 

young population despite adverse circumstances (Meiselman et al., 1998), as well as in the clinical 

population (Malesza & Kaczmarek, 2021). Therefore, our result reinforces the idea that eating attitudes 

have a stable character, even after experiencing stressful events, such as COVID-19 confinement. 

The second objective was aimed at analyzing whether the maladaptive eating styles assessed 

before COVID-19 confinement influenced binge eating, fat intake, and BMI during confinement. The 

scores revealed that emotional eating positively predicted BMI and binge eating but did not predict fat 

intake. This result can be explained by the classical psychosomatic theory, in which people who exhibit 

emotional eating cannot differentiate hunger from physiological signals accompanying negative emotions 
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(Bruch, 1964). Therefore, individuals respond to negative emotions by eating more (Hemmingsson, 

2014).  The emotional eating also predicted the increase in BMI, confirming longitudinally the strong 

relationship found in the literature (Koenders & van Strien, 2011; Konttinen et al., 2019). 

In the present study, the previous emotional eating influenced only binge eating and not fat 

intake. It can be possible that unhealthy food consumption did not occur in response to negative emotions 

in this case (Adriaanse et al., 2011). Another hypothesis could be that emotional eating may be associated 

with impulsivity behavior and loss of control over food intake in the face of negative emotions, using this 

behavior to regulate the emotions. In this case, it might not influence what someone eats (e.g., unhealthy 

food) but how much it is eaten (e.g., binge eating). Future studies are needed to further analyze which 

personal factors predispose to emotional eating.   

Our results also indicated that external eating positively and marginally predicted fat intake 

during confinement, although it did not predict binge eating and BMI. The first result supports the idea of 

other studies, which indicate that external eating is often associated with higher food intake, principally 

high-fat foods (Anschutz et al., 2009). However, external eating did not predict binge eating during 

confinement. Although external eating style may serve as a predisposing factor for binge eating, this 

seems to occur in combination with high BMI and depressive problems (Mason & Lewis, 2014). 

Regarding the non-significant effect of external eating on BMI, this was consistent with the results of 

another study (Anschutz et al., 2009). Hence, this finding imply that an increase in BMI in our sample 

may be determined to a greater extent by emotional eating than by the response to environmental cues 

(van Strien et al., 2009). However, considering that most of our participants had a normal weight and the 

sample was nonclinical, it seems plausible that this relation was no significant. Moreover, it should be 

noted that the BMI variability of our sample is limited, with underrepresented BMI ranges, which could 

be biasing this relationship. Furthermore, the relationship between external eating and BMI could have 

been mediated by the craving for fatty food and fast food (Burton et al., 2007). Future studies should 

analyze whether the craving influences this relationship during confinement since only the direct 

relationship between external eating and BMI was studied in our study. 

Finally, our results showed that restrained eating positively predicted binge eating, and 

negatively predicted fat intake and BMI during confinement, although the latter result was marginal. 

These results are consistent with the fact that restrained eaters want to lose or maintain weight, leading 

them to eat less fat to accomplish this goal (Anschutz et al., 2009). However, calorie deprivation may 
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precipitate binge eating, because of the loss of cognitive control and the inability to maintain the diet 

(Fairburn et al., 2003; Stice et al., 2000). 

Our findings suggest that interventions focused on reducing dysfunctional eating behaviors in 

youth at times of high stress should focus on providing cues to control emotional hunger in youth (e.g., 

mindful eating techniques) and on controlling or reducing any external or restrained behaviors that may 

lead to the increase of binge eating, fat intake or BMI. Understanding the causal relationship between 

different eating behaviors is necessary to prevent and treat obesity and health problems in youth. 

Strengths and limitations 

This study has some limitations. One weakness is that body weight was self-reported, which 

could lead to underestimating or overestimating the data. Besides, measures of eating behaviors were also 

self-reported, which may lead to biased results compared to more structured clinical assessments or 

interviews (Berg et al., 2012). Additionally, the sample's representativeness is narrow, as the study was 

limited to college students. Future studies should include other populations, such as older adults, or 

clinical populations. Despite these limitations, our study also presents several strengths. It is a 

longitudinal study that examines dietary variables and BMI before and during confinement; so, the 

present study is not biased by the common limitations of the retrospective studies. In addition, it is the 

first study to assess the predictive role of maladaptive eating styles on binge eating, fat intake, and BMI in 

a highly stressful context. 

Conclusion 

COVID-19 confinement may have a positive impact on youths' eating behaviors. In addition, it 

has been shown that emotional, external, and restrained eating can directly influence binge eating, fat 

intake, and BMI during the COVID-19 confinement. Most people experienced confinement as a stressful 

situation, which implied a sort of characteristics that are specifics for this situation (e.g., the movement 

restriction), but with some commonalities with other stressful situations (e.g., the uncertainty about the 

future, the emotional dysregulation). In this sense, results obtained in the study could be extended to other 

situations and could lead to future studies, where preventing or treating maladaptive eating styles may 

help preventing eating and weight related problems.  

What is already known on this subject? 
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Previous cross-sectional or retrospective studies have assessed the changes in dysfunctional 

eating behaviors and body mass index (BMI) during confinement, but no studies have assessed 

longitudinally these variables before and during confinement. Evidence has also demonstrated 

associations between maladaptive eating styles (e.g., emotional eating, external eating, or retrained 

eating) with binge eating, fat intake, and BMI. However, the previous findings show the limitations of the 

retrospective studies (e.g., recall bias) and cross-sectional studies (e.g., difficulties in verifying the cause-

and-effect relationships). 

What does this study add? 

This longitudinal study shows the changes in binge eating, fat intake, BMI, and maladaptive 

eating styles (before and during confinement in Spain), and the predictive role of maladaptive eating 

styles (before the confinement) on binge eating, fat intake, BMI (during the confinement) in a sample of 

college students. 
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Figure 1. Theoretical proposed model. 
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Table 1. Results of the Shapiro-Wilk normality tests. 

Variable W p 
Emotional eating .989 .347 

External eating .987 .217 

Restrained eating .985 .125 

Body Mass Index .922 <.001 

Binge eating .976 .013 

Fat intake .917 <.001 

 

 

Table 2. Coefficients, standard errors, and p-values of the tested model.  

 
Standardized 
coefficient 

Standard 
error 

p-value 

Emotional eating T2 
Emotional eating T1 .692 .046 <.001 
 
External eating T2 
External eating T1 .639 .052 <.001 
 
Restrained eating T2 
Restrained eating T1 .709 .044 <.001 
 
BMI T2 
BMI T1 .897 .024 <.001 
Emotional eating T1 .105 .050 .036 
External eating T1 -.014 .048 .766 
Restrained eating T1 -.080 .044 .071 
 
Binge eating T2 
Binge eating T1 .418 .082 <.001 
Emotional eating T1 .159 .078 .041 
External eating T1 .046 .070 .512 
Restrained eating T1 .165 .057 .004 
 
Fat intake T2 
Fat intake T1 .425 .095 <.001 
Emotional eating T1 -.094 .059 .107 
External eating T1 .138 .082 .090 
Restrained eating T1 -.102 .053 .055 
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Table 3. Correlation coefficients and standard errors among exogenous variables. 

 (1) (2) (3) (4) (5) 
(1) Emotional eating T1 1     

(2) External eating T1 
Coefficient .485** 

1    
Standard error .067 

(3) Restrained eating T1 
Coefficient .315** .153 

1   
Standard error .082 .084 

(4) BMI T1 
Coefficient .052 -.008 .152* 

1  
Standard error .093 .094 .073 

(5) Binge eating T1 
Coefficient .587** .433** .472** .245* 

1 
Standard error .059 .075 .062 .087 

(6) Fat intake T1 
Coefficient .126 .370** -.190* -.013 -.007 

Standard error .095 .074 .078 .089 .092 

** p<.001; *p<.05 

 

 

Table 4. Correlation coefficients and standard errors among dependent variables. 

 (1) (2) (3) (4) (5) 
(7) Emotional eating T2 1     

(8) External eating T2 
Coefficient .529** 

1    
Standard error .067 

(9) Restrained eating T2 
Coefficient .336** .271* 

1   
Standard error .081 .085 

(10) BMI T2 
Coefficient -.008 -.031 .109 

1  
Standard error .071 .075 .073 

(11) Binge eating T2 
Coefficient .553** .513** .344** .015 

1 
Standard error .062 .066 .079 .080 

(12) Fat intake T2 
Coefficient .134 .505** -.104 .002 .224* 

Standard error .092 .082 .068 .065 .080 

** p<.001; *p<.05 
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Abstract: Stress plays an important role in binge eating (BE). However, the moderating role of other 19 
variables as eating styles (emotional, external, and restrictive eating) has not been sufficiently ex- 20 
plored. COVID-19 lockdown was a worldwide emergency, experienced as stressful by a wide num- 21 
ber of people. The purpose of this study was to examine the moderating role of eating styles on the 22 
relationship between perceived stress and BE during the lockdown. The sample consisted of 114 23 
college students (73.5% female; Mage = 20.5 years). All participants completed their socio-demo- 24 
graphic profile and answered the Dutch Eating Behavior Questionnaire (DEBQ) to measure eating 25 
styles. In addition, they participated in a 7-day Ecological Momentary Assessment (EMA) using a 26 
mobile app, which measured perceived stress via the Perceived Stress Scale-4 (PSS-4) and the num- 27 
ber of binge eating’s episodes (BE) each day. Data collection took place between April 22 and 30, 28 
2020, when the lockdown was more restrictive. All three eating styles moderated the relationship 29 
between perceived stress and BE during the lockdown. These eating patterns constitute an im- 30 
portant risk factor for binge eating in stressful situations, such as the COVID-19 pandemic. The 31 
clinical implications of the study are discussed. 32 

Keywords: stress; eating styles; binge eating; COVID-19 lockdown; Ecological Momentary Assess- 33 
ment. 34 
 35 

1. Introduction 36 
Binge Eating (BE) is defined as the objective consumption of a large amount of food 37 

in a short time, accompanied by the feeling of lack of control, and usually goes with psy- 38 
chological distress, such as guilt or shame [1]. There is a high lifetime prevalence for Binge 39 
Eating Disorder (1,6%-2,8%) [2–4], concretely it is observed a 1.12% lifetime prevalence in 40 
Spain [5]. The frequency of this behavior has shown an increment in recent decades [2,6,7], 41 
with a higher prevalence in early adulthood [8]. Additionally, BE episodes have a wide 42 
variety of consequences, such as increased morbid obesity, diabetes, hypertension, and 43 
mood and anxiety disorders [2,3]. Given the rising prevalence of the associated conse- 44 
quences of BE, it is important to know which factors can help predict BE and prevent its 45 
apparition. 46 
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Several factors have been associated with BE, such as negative feelings or depression, 47 
availability of a large amount of food on hand, engaging in a restraint diet [9–12]. Various 48 
studies have pointed to a close relationship between stress and BE. For example, individ- 49 
uals with BE are likely to have a lower stress tolerance and rate everyday events as more 50 
stressful [9]. Interpersonal stress and a loneliness feeling induced experimentally has also 51 
been associated with BE [13].  52 

Since many of the population have experienced the restriction periods imposed by 53 
the COVID-19 pandemic as a stressful period, it is interesting to explore whether per- 54 
ceived stress during lockdown was related to a higher frequency of BE. In this line, it has 55 
been suggested that the uncertainty generated by the pandemic could increase stress lev- 56 
els, which could trigger episodes of BE as a coping strategy to deal with psychological 57 
distress [14]. In fact, some studies have observed that people used food to calm stress 58 
during lockdown [15,16]. 59 

Still, not everyone who experiences stress shows BE behaviors or an equal level of 60 
vulnerability for this behavior. Different psychological, environmental and genetic factors 61 
(e.g., impulsiveness, alterations in the dopaminergic system features or bullying) have 62 
been proposed to be associated with BE [17]. For instance, coping styles have been pro- 63 
posed to mediate the relationship between stress and BE [18]. Furthermore, people who 64 
engage in BE tend to have maladaptive eating styles compared to those who do not engage 65 
in such behavior [11]. This variable has been used in previous research as a moderator in 66 
order to predict overeating and BE [19,20]. Therefore, perceived stress could be not the 67 
only factor that makes individuals binge eat more, but problematic eating styles may in- 68 
crease the feeling of loss of control and increased BE.  69 

In the context of these findings, we propose that eating styles may play an important 70 
role in the relationship between stress and BE, as a moderating factor. Three dysfunctional 71 
eating styles (emotional, external, and restrictive eating) were widely studied [21,22]. 72 
These styles involve different dysfunctional eating behaviors, that for one or another rea- 73 
son neglect the feelings of hunger and satiety. Instead, the consumption of food is in re- 74 
sponse to emotional stimuli, such as depression or anxiety (emotional eating), in response 75 
to the availability of delicious food (external eating), or as consequence of the adoption of 76 
food restriction behaviors to reduce or maintain weight (restrictive eating) [23]. Evidence 77 
has shown that these three maladaptive eating styles may increase the likelihood of BE 78 
[24]. For instance, nutritional deprivation due to caloric restriction and cognitive variables 79 
(e.g., all-or-nothing thinking) carried out in a restrictive style can precipitate an episode 80 
of binge eating [12], especially in a stressful moment. Moreover, people with emotional 81 
eating may perform BE to mitigate negative emotions [25]. However, this relationship has 82 
not been analyzed during periods of high stress. That is, can eating styles impact the rela- 83 
tionship between perceived stress and BE? 84 

Therefore, this study aimed to analyze the moderating role of maladaptive eating 85 
styles (emotional eating, external eating, and restrictive eating) in the relationship be- 86 
tween perceived stress and BE during COVID-19 lockdown. It is hypothesized that high 87 
scores on the three dysfunctional eating styles (emotional eating, external eating, and re- 88 
strictive eating) will moderate the relationship between perceived stress and BE episodes 89 
during confinement. 90 

 91 

2. Materials and Methods 92 
 2.1 Participants 93 
The sample consisted of 114 college students from the University of Valencia (Spain). 94 

The participants were 73.5% female (n = 83) and 26.5% (n = 30) male (Mage = 20.5; SD = 95 
5.24). The 54.4% (n = 62) were single and the 44.8% had a partner. 19.3% of the participants 96 
worked or teleworked during lockdown, and 71.1% were students. Finally, the mean on 97 
Body Mass Index (BMI) was 22.63 (SD = 3.32) (For more details, see Table 1). 98 

 99 
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 102 
 103 
2.2 Measures 104 
Socio-demographic data. 105 
Participants provided information regarding sex, age, weight, height, marital status, 106 

and occupational status before and during lockdown. 107 
 108 
Body Mass Index (BMI). 109 
BMI was calculated using the formula stated by the World Health Organization 110 

meaning, dividing weight by the square of height [26]. 111 
 112 
Eating Styles (Dutch Eating Behavior Questionnaire; DEBQ). 113 
Eating styles were evaluated with the Dutch Eating Behavior Questionnaire [23,27]. 114 

DEBQ is a self-report instrument composed of 33 items that assess three eating styles: 115 
emotional eating (eating in response to negative emotions, such as sadness or anxiety), 116 
external eating (eating after seeing appetizing foods), and restricted eating (restricting 117 
food to maintain desirable weight). The scale is responses in Likert format, ranging from 118 
1 (Never) to 5 (Very often). In this study, high reliability scores were obtained for emo- 119 
tional eating (α = .95), external eating (α = .87) and restrictive eating (α = .90). 120 

 121 

Table 1 
Participants' characteristics 

 % (n) or M (SD) 

Sex  
Men 26.5% (n = 30) 
Women 73.5% (n = 83) 

Age (range = 20 to 53 years old) 24.5 (5.24) 
BMI (Body Mass Index) 22.63 (3.32) 
Marital status  

Single 54.4% (n = 62) 
In a relationship (not married) 43.9% (n = 50) 
In a relationship (married) 0.9% (n = 1) 
Divorced 0.9% (n = 1) 

Occupational status before the lockdown  
Worker 26.3% (n = 30) 
Unemployed 3.5% (n = 4) 
Student 68.4% (n = 78) 
Other options 1.8% (n = 2) 

Occupational status during the lockdown  
Working/Teleworking 19.3% (n = 22) 
Studying 71.1% (n = 81) 
I have been out of work during the coronavirus crisis. 5.3% (n = 6) 
Another option 4.4% (n = 5) 

Note. BMI = Body Mass Index; M = Mean; SD = Standard Deviation; n = Number of participants. 
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Ecological Momentary Assessment (EMA) 122 
The present study has assessed stress and BE using Ecological Momentary Assess- 123 

ment (EMA). This methodology avoids recall bias and improves ecological validity, as it 124 
is answered when participants are in their natural environment. In addition, it allows 125 
monitoring changes through repeated assessments of behaviors or experiences in real- 126 
time [28]. 127 

 128 
Stress (Perceived Stress Scale-4; PSS-4). 129 
Stress was assessed with the Spanish version of PSS-4 scale [29]. The PSS-4 is a self- 130 

report scale composed of four items (e.g.: How often have you been able to control diffi- 131 
culties in your life?) that assess the perceived stress at a specific time, generally, over a 132 
week. It uses a five-point Likert-type scale ranging from 1 (Never) to 5 (Very often). For 133 
the study, this questionnaire was assessed at the end of each day. Moderate to high relia- 134 
bility was obtained for the scale in this sample (α between .72 and .89). 135 

 136 
Binge eating (BE). 137 
Based on previous research [30,31], BE was assessed through two questions after each 138 

meal (breakfast, lunch, snack, and dinner): 139 
First, a question regarding the presence of an overeating behavior was asked: "Have 140 

you overeaten (eaten more than would be reasonable for a short period)?". If they an- 141 
swered negatively, no further questions were asked, but if they answered affirmatively, 142 
they were asked to report how excessive they considered the episode, using a scale rang- 143 
ing from 1 = "not at all" to 5 = "extremely".  144 

Second, participants were asked regarding the loss of control: "During this episode 145 
of overeating, did you feel like you were losing control or couldn't stop eating?". If they 146 
answered no, no further questions were asked, but if they answered yes, they were asked 147 
again in Likert format (1 = "not at all" and 5 = "extremely") about how intense the loss of 148 
control was.  149 

To determine whether an eating episode constituted a BE episode or not, the criteria 150 
stated by Mason et al. [30] and Smith et al. [31] was used. According to the authors, a BE 151 
episode is considered when a mean score of 3 or more is obtained on the two questions. 152 

 153 
2.3 Procedure 154 
Participants were recruited from the University of Valencia (Spain) through social 155 

networks and instant messaging services. Being over 18 years and having an Android 156 
smartphone were the inclusion criteria for the study. Responding participants signed the 157 
informed consent prior answer the online survey. After, they complete the baseline ques- 158 
tionnaires collecting socio-demographic and eating styles.  159 

The survey was created using the Lime Survey platform. The data was collected be- 160 
tween April 22 and 30, 2020. After completing the baseline questionnaire, participants 161 
were asked to download a mobile app on Google Play called "Foodbook" 162 
(https://play.google.com/store/apps/details?id=labpsitec.registrocomida&hl=es&gl=US).  163 
Through the APP, participants also received four daily notifications for one week as- 164 
sessing the food consumed (breakfast, lunch, snack, and dinner) and BE after each meal. 165 
The application sent a push notification randomly between 19:00 and 22:00 every day for 166 
a week to assess perceived stress. After finishing the recollection, means were calculated. 167 
We only consider participants who answered for at least four days. Responding to each 168 
notification took around 2 to 5 minutes (for details, see Figure 1). 169 

This study was conducted following the Declaration of the Helsinki Principles and 170 
was approved by the Ethics Committee of the University of Valencia (procedure number: 171 
1821046). Finally, two evaluators analyzed the self-reports following the ethical data col- 172 
lection standards and performed the statistical analyses. 173 

 174 
 175 
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 176 
Figure 1. Timeline of the Ecological Momentary Assessment with the information evaluated in one day.  177 

 178 

Note. A total of five push notifications (5 prompts per day) were sent daily. Participation was for seven calendar days from the time 179 
people downloaded the application. 180 

 181 
2.4 Statistical analysis  182 
The analyses were carried out using the SPSS 25.0 statistical package. First, the de- 183 

scriptive data and frequencies of the participants were obtained about the demographic 184 
information and the questionnaires evaluated. Next, correlations were carried out be- 185 
tween the subscales of the DEBQ (emotional eating, external eating, and restrictive eating), 186 
mean weekly stress (PSS-4), and the total of BE throughout the week. Finally, and based 187 
on the results found in the correlations, the PROCESS 4.0 tool was used to examine 188 
whether the different eating styles moderate the relationship between stress and BE dur- 189 
ing the lockdown. These analyses were performed using the procedure described by [32] 190 
the macro PROCESS (version 4.0), choosing model 1 with a 95% as confidence interval 191 
and 5000 simple bootstraps. For these analyses, the values of stress were transformed into 192 
low level (-1SD), moderate level (mean), and high level (+1SD), and all the variables de- 193 
fining the product were centered around the mean. Interactions were considered signifi- 194 
cant if p < 0.05. The independent variable was the perceived stress, and the dependent 195 
variable was the number of weekly BE episodes in all models. Three models were tested 196 
with three different moderating variables: emotional eating, external eating, and restric- 197 
tive eating. The multicollinearity of the moderation models was explored using the vari- 198 
ance inflation factor (VIF). Multicollinearity was not found since there was no coefficient 199 
greater than 4 [33]. 200 

 201 

3. Results 202 

3.1 Scores of the eating styles, stress, and binge eating 203 

 Table 2 shows the results of the means (M) and standard deviations (SD) obtained 204 
by the participants in the DEBQ, PSS-4, and BE.  205 

 Overall, participants showed mean scores for external eating (M = 2.94; SD = .71), 206 
emotional eating (M = 1.96; SD = .78), and restrictive eating (M = 2.17; SD = 76). In terms 207 
of stress, participants showed mean levels of rated stress (M = 1.96; SD = .63). Finally, a 208 
low BE score was observed (M = .16; SD = .58).  209 

 210 

 211 

 212 
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 221 

3.2 Bivariate correlations of the eating styles, stress, and binge eating 222 

 Table 3 shows the relationships between the eating styles, stress, and BE, and their 223 
level of significance.  224 

 Emotional eating correlated positively with external eating (r = .44***) and restric- 225 
tive eating (r = .33***). External eating correlated with restrictive eating (r = .26**). In ad- 226 
dition, stress correlated with emotional eating (r = .32**) and external eating (r = .23*); 227 
however, stress did not correlate with restrictive eating (r = -.02). BE correlated signifi- 228 
cantly with emotional eating (r = .44***) and with external eating (r = .26*), but not with 229 
restrictive eating (r = .16). Finally, stress and BE are also correlated (r = .29*). 230 

Table 3 
Correlations between the subscales of the Dutch Eating Behavior Questionnaire, Stress, and 
Binge eating.  
            1 2 3 4 
1. Emotional eating —   
2. External eating .44*** —   
3. Restrictive eating .33*** .26** —  
4. Stress  .32** .23* -.02 — 
5. Binge eating  .44*** .26* .16 .29* 
Note. Emotional eating = Dutch Eating Behavior Questionnaire - Emotional eating; 
External eating = Dutch Eating Behavior Questionnaire - External eating; Restrictive 
eating = Dutch Eating Behavior Questionnaire - Restrictive eating; Stress = Mean of 
the Perceived Stress Scale-4 during the week; Binge eating = Total of binge eating 
episodes during the week. * p < .05. ** p < .01. *** p < .001 

 231 

3.3 Stress moderation in the relationship between the eating styles and binge eating 232 

 The moderation analyses presented in Table 4 showed the influence of eating styles 233 
on the relationship between stress and BE.  234 

Table 2 
Descriptive analysis of the Dutch Eating Behavior Questionnaire, Stress, and Binge eating. 

 M (SD) 
DEBQ  

Emotional eating (range = 1-5) 1.96 (1.96) 
External eating (range = 1-5) 2.94 (.71) 
Restrictive eating (range = 1-5) 2.17 (.76) 

Binge eating .16 (.58) 
Stress (range = 1-5) 1.96 (.63) 

Note. DEBQ = Dutch Eating Behavior Questionnaire; Binge eating = Total of binge 
eating episodes during the week; Stress = Mean of the Perceived Stress Scale-4 
during the week. M = Mean; SD = Standard Deviation; n = Number of participants. 
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Table 4 
Relationship of stress on binge Eating moderated by eating styles 

Emotional 
eating 

 

    95% Confidence 
Interval 

 Effect SE t p Lower Upper 
Constant .12 .07 1.92 .0594 -.01 .25 

Stress . 13 . 11 1.26 .2103 -.08 .34 

Emotional 
eating 

.02 .01  2.92 .0048 .01 .03 

Emotional 
eating x Stress 

.03 .01 3.54 .0007 .01 .05 

External 
eating 

      

Constant .17 .07 2.36 .0214 .03 .31 

Stress . 29 . 11 2.59 .0116 .07 .52 

External 
eating 

.02 .01  2.26 .0272 .00 .05 

External 
eating x Stress 

.04 .02 2.46 .0165 .01 .08 

Restrictive 
eating 

      

Constant .18 .07 2.52 .014 .04 .33 

Stress . 30 .12 2.57 .0123 .07 .53 

Restrictive 
eating 

.02 .01  1.89 .0636 -.00 .04 

Restrictive 
eating x Stress 

.04 .02 2.01 .0416 .00 .08 

Note. Emotional eating = DEBQ- Emotional eating; External eating = DEBQ External 
eating; Restrictive eating = DEBQ Restrictive eating; Stress = Mean of the Perceived Stress 
Scale-4 during the week; Binge eating = Total of binge eating episodes during the week. 
R2 = Coefficient of determination; SE = Standard Error; p = 0.05. 

 235 

 First, the emotional eating model adequately predicted BE [F(3,67) = 13.64, R2 = .38; 236 
p < .0001] (Table 4), specifically, the interaction of stress and emotional eating contrib- 237 
uted 11.6% to explain the variance to the model [F(1,67) = 12.52; R2 = .12; p = .0007]. The 238 
results of this model indicate that at low to medium levels of emotional eating, the rela- 239 
tionship between stress and BE is not accentuated. However, if the levels of emotional 240 
eating are high (t = 3.34; p = .0014), more BE episodes are observed in people who score 241 
high in stress.  242 
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 243 

Figure 2. Simple effects of the interaction between emotional eating and stress on the prediction of binge eating.  244 

 245 

Note. Moderating effects of emotional eating at low (Mean - 1SD); moderate (Mean) and high (Mean + 1SD) levels on 246 
the relationship between stress and BE. The independent variable is stress, the moderating variable is emotional eating, 247 
and the dependent variable is binge eating. 248 
 249 

 Secondly, the external eating model adequately predicted BE [F(3,67) = 6.62, R2 = 250 
.23; p = .0006] (Table 4), specifically, the interaction of stress and external eating contrib- 251 
uted 7% to explained the variance of the model [F(1,67) = 6.05; R2 = .70; p = .0165]. The 252 
results of this model show that at low levels of external eating, the relationship between 253 
stress and BE is not accentuated. Nevertheless, if the levels of external eating are moder- 254 
ate (t = 2.59; p = .0116) or high (t = 3.31; p = .0015), more BE episodes are observed in peo- 255 
ple who score high on stress. 256 

 257 

Figure 3. Simple effects of the interaction between external eating and stress on the prediction of binge eating  258 

 259 
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Note. Moderating effects of external eating at low (Mean - 1SD); moderate (Mean) and high (Mean + 1SD) levels on the 260 
relationship between stress and BE. The independent variable is stress, the moderating variable is external eating, and 261 
the dependent variable is binge eating. 262 

 263 

 Thirdly, the restrictive eating model also predicted adequately BE [F(3,67) = 4.47, R2 264 
= .17; p = .0064] (Table 4), specifically, the interaction of stress and restrictive eating con- 265 
tributed 5% to explain the variance of the model [F(1,67) = 4.32; R2 = .05; p = .0416]. The 266 
results of this model indicate that, at low levels of restrictive eating, the relationship be- 267 
tween stress and BE is not accentuated. However, if the levels of restrictive eating are 268 
moderate (t = 2.57; p = .0123) or high (t = 3.16; p = .0023), more BE episodes are observed 269 
in people who score high on stress. 270 

 271 

Figure 4. Simple effects of the interaction between restrictive eating and stress on the prediction of binge eating  272 

 273 

Note. Moderating effects of restrictive eating at low (Mean - 1SD); moderate (Mean) and high (Mean + 1SD) levels on 274 
the relationship between stress and BE. The independent variable is stress, the moderating variable is restrictive eating, 275 
and the dependent variable is binge eating. 276 

 277 

4. Discussion 278 
To the best of our knowledge, this paper is the first to examine the moderating role 279 

of eating styles in the relationship between stress and BE. In addition, this study has used 280 
EMA methodology to collect the data and avoid recall bias. Moreover, measures were 281 
taken during the 2020 spring lockdown in Spain, one of the countries most affected by 282 
COVID-19 at that time. The main finding of this study is that the three maladaptive eating 283 
styles moderate this relationship between stress and BE, as it was hypothesized.  284 

Regarding, emotional eating, the proposed model explained 38% of the variance of 285 
the dependent variable. In this regard, our data show that individuals with high emotional 286 
eating are prone to experience more BE episodes when they feel stress, rather than people 287 
with medium or low levels of emotional eating. This finding might be understood under 288 
the light of the "escape theory" of BE [34], which postulates that BE can momentarily 289 
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relieve the negative emotions produced by stress. In addition, when emotional eaters 290 
binge, they may show a decrease in negative thoughts about themselves [35], thus, they 291 
may be able to improve their emotional state by binging. This finding is in line with other 292 
evidence pointing to a positive association between emotional eating, unhealthy food con- 293 
sumption, and stress in children and adolescents [36,37]. Also, Dos Santos Quarema et al. 294 
[38] found that emotional eating was associated with BE episodes during the lockdown. 295 
BE could be used to relieve the negative emotions present in a stressful situation [39], since 296 
emotional eaters seem to show difficulties in coping with emotions in a negative situation, 297 
resorting to food consumption to mitigate them [38].  298 

In relation to external eating, a moderation effect was also found. The model ex- 299 
plained 23% of the variance of the BE. Individuals with moderate and high levels of ex- 300 
ternal eating (eating in response to visual or olfactory stimuli) increased food consump- 301 
tion in the face of this prolonged negative situation. In the specific case of the confinement 302 
situation, it must be highlighted that staying at home, with very restricted daily activities, 303 
could create a situation in which food may be more readily available. In fact, some studies 304 
have reported changes in dietary and cooking behaviors during the lockdown [40,41]. It 305 
could be speculated that external eaters in this prolonged negative situation show diffi- 306 
culties to distance themselves from appetitive stimuli (e.g., the refrigerator, the food, 307 
among others), thus increasing the likelihood of BE [42]. Our data is in line with previous 308 
studies that showed a positive relationship between external eating, BE, and food cravings 309 
[24,43,44], and also with stress [37,45]. 310 

Finally, results showed a significant interaction between stress and restrictive eating, 311 
predicting 17% of the variance. According to disinhibition theory, restrictive eaters have 312 
an all-or-nothing cognition about dieting. If they skip dieting, they are prone to think they 313 
have blown all progress and may end up overeating [46], possibly in the form of BE. In 314 
addition, it may be possible that these individuals, when faced with high perceived stress, 315 
decrease their self-regulation, precipitating food consumption [47]. Previous studies have 316 
found that restrictive eating is associated with increased food intake in response to emo- 317 
tions [25], especially negative ones [21,22,48]. 318 

In summary, the current study showed the effect eating styles have over binge eating 319 
under stressful situations. In this sense, this is a step forward toward identifying variables 320 
that can constitute a significant risk factor to BE. Considering these results, prevention 321 
and intervention strategies for BE should target the management of stress but also detect 322 
potential vulnerabilities concerning the eating style patterns and encourage the adoption 323 
of adaptive eating styles to prevent BE. 324 

The current study presents some limitations that are necessary to highlight. First, the 325 
mobile app was only available for Android devices; this meant that some participants 326 
were excluded (e.g., iPhone users, users without storage capacity on the device or people 327 
without smartphones), possible skewing the results. Second, the sample consisted only of 328 
young adults, reducing the inferential power of the study, and making it difficult to gen- 329 
eralize the current results to other demographic groups 330 

Future studies are needed to explore these results and extend them. In this regard, 331 
longitudinal studies with a more extensive and higher variability in the sample could be 332 
helpful to understand the relationship between stress and BE and how eating styles are 333 
linked to this relationship (e.g., including non-Caucasian sample or hidden populations). 334 
In addition, future studies may analyze these relationships in clinical populations (e.g., 335 
BE disorder) and examine whether these results are replicated, or the relationships have 336 
a different direction or power. Besides, although this study is pioneering in analyzing the 337 
influence of eating styles on the relationship between stress and BE, these are not the only 338 
variables that play a crucial role. In this regard, future studies to analyze the role of other 339 
variables such as self-esteem and mindfulness traits can help to better understand the re- 340 
lationship between stress and BE. 341 

 342 
 343 
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5. Conclusions 344 
This study shows the influence of maladaptive eating styles such as emotional, ex- 345 

ternal, and restrictive eating, on the relationship between perceived stress and BE, in the 346 
COVID-19 pandemic. The COVID-19 pandemic has involved prolonged exposure to a 347 
stressor by many people. Despite the tragedies experienced, research has used this partic- 348 
ular time to observe the reactions of humans to this type of situation. Concretely, these 349 
results add evidence to those pointing out that dysfunctional eating styles can be consid- 350 
ered important risk factors, which can trigger abnormal and maladaptive eating behaviors 351 
in stressful situations. Alternatively, more research is needed to consolidate evidence- 352 
based approaches to management dysfunctional intake styles and stress during stressful 353 
periods, in order to reduce binge eating. 354 
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estudiado el proyecto de tesis doctoral : "Relación entre consumo de dieta grasa y consumo de alcohol en jóvenes: un

estudio a través de Evaluación Ecológica Momentánea ", con número de registro1821046 .

Cuyo/a responsable es D/Dña.

TAMARA ESCRIVA MARTINEZ , dirigida por D/Dña. ROSA MARIA

BAÑOS RIVERA

ha acordado informar favorablemente el mismo.

Y para que conste, se firma el presente certificado

Av. Blasco Ibáñez, 13    tel: 963864109    vicerec.investigacio@uv.es
València 46010    fax: 963983221    www.uv.es/serinves
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BES 

Instrucciones: A continuación, se encuentran 16 grupos de tres o cuatro oraciones. Lee con 

cuidado cada una de las oraciones de cada grupo y marca la que mejor describe cómo te 

sientes con respecto a los problemas que has tenido para controlar tu forma de comer.  

GRUPO 1 

1. No me siento preocupado(a) de mi peso o mi talla cuando estoy con otros. 

2. Me siento preocupado(a) de cómo luzco para los demás, pero normalmente esto no 

me hace sentirme decepcionado(a) de mí mismo(a). 

3. Me siento preocupado(a) acerca de mi apariencia y peso y esto me hace sentir 

decepcionado(a) de mí mismo(a). 

4. Me siento muy preocupado acerca de mi peso y frecuentemente siento una pena 

intensa y disgusto por mí mismo(a). Trato de evitar contactos sociales debido a mi 

preocupación por mi apariencia. 

 

GRUPO 2 

1. No tengo ninguna dificultad para comer lentamente y de manera adecuada. 

2. Aunque parece que «devoro» la comida no termino sintiéndome «lleno» por haber 

comido mucho. 

3. Algunas veces como muy rápido y después me siento incómodamente lleno. 

4. Siempre o casi siempre me trago la comida sin masticarla y cuando esto pasa me 

siento incómodamente «lleno(a)» porque he comido demasiado. 

 

GRUPO 3 

1. Me siento capaz de controlar mis ganas de comer cuando yo quiero. 

2. Siento que he fallado en controlar mi alimentación más que una persona promedio. 

3. Me siento incapaz de controlar mis ganas de comer. 

4. Me siento desesperado porque no soy capaz de controlar mi manera de comer. 

 

GRUPO 4 

1. No acostumbro comer cuando estoy aburrido(a). 

2. ALGUNAS VECES me pongo a comer cuando estoy aburrido(a), pero SIEMPRE O 

CASI SIEMPRE soy capaz de mantenerme ocupado(a) y dejar de pensar en la 

comida. 



 

 

3. SIEMPRE O CASI SIEMPRE me pongo a comer cuando estoy aburrido(a), pero 

ALGUNAS VECES puedo hacer otra actividad para dejar de pensar en la comida. 

4. SIEMPRE O CASI SIEMPRE me pongo a comer cuando estoy aburrido(a) y nada 

parece ayudar me a romper este hábito. 

 

GRUPO 5 

1. GENERALMENTE como cuando me siento físicamente con hambre. 

2. ALGUNAS VECES como algo impulsivamente a pesar de que no tengo hambre. 

3. MUCHAS VECES como cosas que realmente no disfruto para satisfacer mi 

sensación de hambre a pesar saber que físicamente no necesito comer en ese 

momento. 

4. A pesar de que físicamente no tengo hambre, tengo una sensación de hambre en mi 

boca que sólo es satisfecha comiendo cosas que me llenan la boca, como un 

sándwich. Cuando hago esto, algunas veces escupo la comida para no engordar. 

 

GRUPO 6 

1. No siento culpa ni me odio después de comer de más. 

2. A VECES siento culpa o me odio después de comer de más. 

3. SIEMPRE O CASI SIEMPRE siento culpa o me odio después de comer de más. 

 

GRUPO 7 

1. Cuando hago dieta y la rompo porque como de más, puedo volver a controlar mi 

forma de comer. 

2. Cuando hago dieta y la rompo comiendo algo «prohibido», ALGUNAS VECES siento 

que «me equivoqué» y como aún más. 

3. Cuando hago dieta y la rompo porque como de más, MUCHAS VECES siento que 

«cometí un error» y como aún más. 

4. SIEMPRE O CASI SIEMPRE hago dieta y la rompo porque tengo un atracón. Parece 

que mi vida transcurriera entre «atracones» y «tener hambre». 

 

GRUPO 8 

1. MUY POCAS VECES O NUNCA como tanto como para sentirme incómodo. 

2. ALGUNAS VECES, aproximadamente 1 vez al mes, como tanto que al final termino 

sintiéndome muy «lleno». 



 

 

3. MUCHAS VECES durante el mes tengo periodos donde como grandes cantidades 

de comida, ya sea a la hora de la comida o entre comidas. 

4. SIEMPRE O CASI SIEMPRE como tanta comida que me siento incomodo(a) al 

acabar de comer, y a veces hasta con un poco de náuseas. 

 

GRUPO 9 

1. Mi ingesta de calorías no es muy baja ni muy alta. 

2. ALGUNAS VECES después de comer demasiado, trato de disminuir mi ingesta de 

calorías casi a cero para compensar el exceso que había comido. 

3. SIEMPRE O CASI SIEMPRE como demasiado durante la noche. Generalmente no 

tengo hambre durante el día pero como demasiado en la noche. 

4. Durante mi vida adulta hay semanas en que tengo largos periodos donde 

prácticamente me mato de hambre y luego como de más. Parece ser que mi vida 

transcurre entre «atracones» y «hambre». 

 

GRUPO 10 

1. Normalmente soy capaz de parar de comer cuando yo quiero. Sé cuándo: «suficiente 

es suficiente». 

2. ALGUNAS VECES me da compulsión de comer y parece que no puedo controlar mi 

manera de comer. 

3. MUCHAS VECES me da una urgencia por comer y pareciera que no la puedo 

controlar, pero otras veces si la puedo controlar. 

4. SIEMPRE O CASI SIEMPRE me siento incapaz de controlar mi urgencia por comer. 

Tengo miedo de no poder parar de comer cuando yo quiera. 

 

GRUPO 11 

1. No tengo ningún problema para parar de comer cuando me siento «lleno». 

2. Puedo parar de comer cuando me siento lleno, pero A VECES como demasiado y 

me siento «muy lleno». 

3. MUCHAS VECES tengo el problema para parar de comer y me siento 

incómodamente «lleno». 

4. SIEMPRE O CASI SIEMPRE soy incapaz de parar de comer cuando yo quiero y 

algunas veces ha sido necesario inducirme el vómito, usar laxantes o diuréticos para 

aliviar mi sensación de estar «muy lleno». 



 

 

 

 

GRUPO 12 

1. Como lo mismo cuando estoy con otros (familia, reunión social) que cuando estoy 

solo. 

2. ALGUNAS VECES cuando estoy con otras personas no como tanto como quisiera 

porque me siento preocupado acerca de mi forma de comer. 

3. MUCHAS VECES como pequeñas cantidades de comida cuando hay gente a mí 

alrededor porque me siento avergonzado de mi forma de comer. 

4. SIEMPRE O CASI SIEMPRE me siento muy avergonzado por comer de más y elijo 

tiempos para comer de más cuando sé que nadie podría verme.  

 

GRUPO 13 

1. Hago tres comidas al día y SÓLO ALGUNAS VECES como bocadillos entre comidas. 

2. Hago tres comidas al día, pero MUCHAS VECES como bocadillos entre éstas. 

3. Cuando como muchos bocadillos me salto las comidas regulares. 

4. Hay periodos que parece que estuviera comiendo todo el tiempo, sin ninguna comida 

planeada. 

 

GRUPO 14 

1. No pienso mucho acerca de tratar de controlar comer cosas que en realidad no 

deseo. 

2. ALGUNAS VECES pienso acerca de tratar de controlar mi urgencia por comer. 

3. MUCHAS VECES paso mucho tiempo pensando acerca de cuanto comí o acerca de 

tratar de no comer más. 

4. SIEMPRE O CASI SIEMPRE estoy pensando en «comer o no comer». Siento que 

vivo para comer. 

 

GRUPO 15 

1. No pienso que la comida sea «lo más importante». 

2. Tengo antojos fuertes de comida, pero sólo por periodos cortos de tiempo. 

3. HAY DÍAS que parece que no puedo pensar en otra cosa que no sea la comida. 

4. LA MAYORÍA DE LOS DÍAS estoy preocupado acerca de la comida. Siento como si 

viviera para comer. 



 

 

 

GRUPO 16 

1. SIEMPRE O CASI SIEMPRE puedo distinguir si estoy físicamente hambriento o no. 

Como lo suficiente como para satisfacerme. 

2. A VECES me siento inseguro de saber si estoy físicamente hambriento o no. Cuando 

pasa esto me es difícil saber qué tanto debo comer para satisfacerme. 

3. Aunque pienso que debería saber cuántas calorías debo comer, no tengo ni la menor 

idea cual es la cantidad «normal» de comida para mí. 
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Annex 10: Spanish version 

of the modified Yale Food 

Addiction Scale 2.0. 
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 mYFAS 2.0 

Esta encuesta pregunta sobre tus hábitos alimentarios del año pasado. Las 

personas a veces tienen dificultad para controlar la cantidad que comen de ciertos 

alimentos, como, por ejemplo: 

- Dulces como helado, chocolate, donuts, galletas, pastel, caramelos 

- Almidones como pan blanco, panecillos, pasta y arroz 

- Aperitivos salados como papas fritas, rosquilletas y galletas saladas 

- Alimentos ricos en grasa como bistec, tocino, hamburguesas, pizza y papas 

fritas 

- Bebidas azucaradas como gaseosas, refrescos, bebidas para deportistas y 

bebidas energéticas 

Cuando las siguientes preguntas se refieran a "DETERMINADOS 

ALIMENTOS", por favor piensa en CUALQUIER alimento o bebida similar a los 

enumerados en los grupos de alimentos o bebidas anteriores o CUALQUIER OTRO 

alimento con el que hayas tenido dificultad en el último año. 

 

EN LOS ÚLTIMOS 12 

MESES: 

Nunca Menos 

de una 

vez al 

mes 

Un

a 

vez 

al 

me

s 

2-3 

vec

es 

al 

me

s 

Una 

vez 

a la 

sem

ana 

2-3 

vece

s a 

la 

sem

ana 

4-6 

vece

s a 

la 

sem

ana 

A 

diari

o 

1. He comido hasta el 

punto de sentirme 

físicamente enfermo.   

0 1 2 3 4 5 6 7 

2. He pasado mucho 

tiempo sintiéndome lento 

o cansado por comer en 

exceso.    

0 1 2 3 4 5 6 7 



3. He evitado el trabajo, 

la escuela o las 

actividades sociales 

porque tenía miedo de 

comer en exceso allí.  

0 1 2 3 4 5 6 7 

4. Si tuviera problemas 

emocionales por no 

comer ciertos alimentos, 

los comería para 

sentirme mejor. 

0 1 2 3 4 5 6 7 

5. Mi comportamiento 

alimentario me ha 

causado mucho 

malestar. 

0 1 2 3 4 5 6 7 

6. Tuve problemas 

significativos en mi vida 

debido a la comida y al 

comer. Estos pueden 

haber sido problemas 

con mi rutina diaria, 

trabajo, escuela, amigos, 

familia, o salud. 

0 1 2 3 4 5 6 7 

7. Mi exceso de comida 

me impidió cuidar de mi 

familia o hacer tareas 

domésticas. 

0 1 2 3 4 5 6 7 

8. Seguí comiendo de la 

misma manera a pesar 

de que mi alimentación 

me ha causado 

problemas emocionales. 

0 1 2 3 4 5 6 7 

9. Comer la misma 

cantidad de comida no 0 1 2 3 4 5 6 7 



 

 

me ha dado tanto placer 

como solía hacerlo. 

10. Tenía tantas ganas 

de comer ciertos 

alimentos que no podía 

pensar en otra cosa 

0 1 2 3 4 5 6 7 

11. Lo intenté y no pude 

reducir o dejar de comer 

ciertos alimentos. 

0 1 2 3 4 5 6 7 

12. Estaba tan distraído 

al comer que podría 

haberme herido (por 

ejemplo, al conducir un 

coche, al cruzar la calle 

o al operar con 

maquinaria). 

0 1 2 3 4 5 6 7 

13. Mis amigos y 

familiares estaban 

preocupados por lo 

mucho que yo comía. 

0 1 2 3 4 5 6 7 
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