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ood craving (FC) is a behavior which results in an increased total energy intake. It is considered

to be a multivariate outcome of (neuro)biologicals and environmental alterations that mostly

impacts in bulimic and binge-eating behaviors. FC measurement questionnaires vary in the lit-

erature, with the most widely used being the Food Craving Questionnaire-State, Trait and Trait-
reduced. The purpose of the current study was the validation of the Food Craving Questionnaire-Trait-
reduced (FCQ-T-r) in Greek population. Along with the FCQ-T-r, the Eating Attitude Test-26 (EAT-26)
was used for the evaluation of nutritional behavior, as well as the General Health Questionnaire-28
(GHQ-28) for assessing the health of the sample and a self-generated questionnaire for demographic
information and anthropometric measurements. The Principal Component Analysis (PCA) confirma-
tion was made with Monte-Carlo Parallel Analysis (PA). The FCQ-T-r showed a high internal consist-
ency (Cronbach’s Alpha=0.927) explaining up to 62.5% variance of the sample. The PCA indicated a
two-factor solution (Thoughts & Emotions and Lack of Control) highly correlated with 14 questions in
contrast from the original version which consists one-factor with 15 questions. The Monte-Carlo PA
confirmed these findings. Additionally, statistical significantly and positively weak to moderate cor-
relations have been observed between the total score of FCQ-T-r with the EAT-26 (r=0.28), EAT-Dieting
(r=0.27), EAT-Bulimia (r=0.41) and the GHQ (total score and sub-scales r=0.17 to 0.24). Concurrent, its
sub-scales Thoughts & Emotions and Lack of Control were statistical significantly stronger correlated
with EAT-Dieting (r=0.24/0.38), EAT-Bulimia (r=0.27/0.37) and lower with GHQ and its sub-scales (total
score and sub-scales r=0.15 to 0.29). The above results suggest fair psychometric properties and valid-
ity of the FCQ-T-r that could be a useful tool for indicating-measuring the tendency of food craving
and possibly the eating behavior.
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Introduction

Food Craving (FC) is characterized as the urge
or impulsion for consuming a specific or unspe-
cific type of food." It mainly presents in obesity,?
emotional eating,** binge-eating disorder and
bulimia nervosa,>® with multiple factors being in-
volved in its development. Women report higher
FC compared to men’""" which may be partially
explained by differences in their endocrine sys-
tem. Although race'® does not seem to be involved
in the pathogenesis of FC, different traditions'?
and local nutritional behaviors''* constitute sig-
nificant environmental factors that influence food
intake, and hence could be potential triggers for
FC. Neurobiological' (serotonergic/dopaminergic
system) and endocrinological'® assumptions (appe-
tite-satiety regulation), as well as medication,'’"?
have been studied in FC. Collectively these as-
sumptions associate FC with the involvement of
regulatory brain mechanisms which occur in vari-
ous regions of the brain cortex.?>?' Furthermore,
the phenomenological aspect of FC has been stud-
ied,??"** providing differential diagnostic value be-
tween Eating Disorders.”>*’ Hallam et al’ support
that food craving is an experience well known to
up to 90% of the population. Meule et al?® creat-
ed the FQC-T-r based on the longer Food Craving
Questionnaire-Trait initially generated by Antonio
Cepeda-Benito et al.?®

The present questionnaire aims to identify the
tendency for food consumption among a popu-
lation with eating disorders."*° The FCQ-T-r has
been translated into and used in a variety of lan-
guages. Studies conducted among the Italian gen-
eral population,®' the USA? student population, and
German®? and English** populations have shown a
high interval consistency and test-retest validity.
The FCQ-T-r has been used for the evaluation of FC
between men and women,”?*3* in people on a diet
plan®? and between overweight and obese sam-
ples,?® suggesting potential associations between
FC, body weight and impulsivity.>®

The purpose of the present study is to evaluate
the validity of the FCQ-T-r when used among the
Greek population.
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Material and method

Permission to use the FCQ-T-r has been granted
by its publisher Adrian Meule, researcher at the
Salzburg University department of psychology,
after contacting him via email. Initially, the ques-
tionnaire was translated into the Greek language
by a Greek dietician proficient in the English lan-
guage. Subsequently, the translation was back
translated by another Greek dietician PhD candi-
date. The translations indicated adequate and mi-
nor syntax corrections in the Greek version. Then,
a pilot study of 13 people was conducted, aiming
to estimate the approximate time needed to en-
sure subject understanding and completion of the
questionnaire. The questionnaire was then admin-
istered to adult volunteers in Attica, Athens. A to-
tal sample of 183 men and women was collected.
Sample collection was carried out in gathering
places (such as public and private working ser-
vices and 2 post-graduate programs). The EAT-26,
the GHQ-28 and a self-created/self-completed
questionnaire with demographic information and
anthropometric measurements were also admin-
istered to further characterize the dietary intake,
demographic status and anthropometry of the
participants.

The FCQ-T-r contains 15 Likert-type questions
with 6 possible answers (Never/Not Applicable-
Always). It is self-completed with a score range be-
tween 15-90; a low score suggests a low food crav-
ing experience while a high score high food craving
experience.

The Eating Attitudes Test (EAT-26) by Garner and
Garfinkel is the most well-known, self-completed
eating behaviors®*” screening tool. Validated by
Simos®® in 1996, it consists of 26 Likert-type ques-
tions with 6 possible answers ranging from 1 to 3.
A total score of higher than 20 suggests disrupted
eating attitude. The questionnaire contains 3 sub-
scales: dieting, bulimia and oral control.

The General Health Questionnaire-28 (GHQ-28 ),
designed by Goldberg,*® can be used in three dis-
tinct editions consisting of 28, 30 and 60 questions
respectively. In the initial edition, the 28 questions
were categorized under four sub-scales relating to:
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(a) somatic symptoms, (b) anxiety and insomnia, (c)
social dysfunction and (d) severe depression. The g
GHQ-28 scale has already been validated for the E 8 ?_3_ § %
Greek population.*® Also, different types of scoring S
have been suggested for the GHQ scale. The scor-
ing used was on-off type. £
Statistical analysis was utilized with SPSS (for . E Y B Q g‘
Windows, version 25.0, SPSS Inc., Chicago, IL, USA). 3\: = i i
The nonparametric Spearman’s rank correlation test o
was used to explore potential correlations after a g’ %
Kolmogorov-Smirnov test indicating a non-nominal s 0 o Q 2
variable distribution. Reliability test/internal con- E« g - «
sistency Cronbach's alpha was computed along g R
with Factor Analysis (Principal Component Analysis, ;o P
PCA), and the components crossover was evaluated b
by Monte Carlo (PCA for Parallel Analysis, 2010 by % N 3 }®
Marley W. Watkins). Results were expressed as me- S o
dians, minimum-maximum, 25th and 75th quartiles ~
and a p value <0.05 was determined as a statistical- c
ly significant level. KA N ‘cmg 3 g
=
Results
Participants’ characteristics E o & ;
A sample size of 183 phenotypically healthy adults é -8
(table 1) were included in the present survey, with
31.1% being men aged 18 to 69 years, and 68.9% £
women 20 to 65 years old. The 75% of men were Elo 8 o =
younger than 36 years old, with a BMI lower than sl - ° =
26.6 kg/m?. Similarly, 75% of women were younger ol ¥ =
than 35 years old, with a BMI lower than 23.9 kg/m? g g o
respectively. Of note is the fact that 7% of all par- B R o ©
ticipants were receiving a nutritional supplement or f:j it |3 ® 3 9
medication that do not seem to affect FC. ke if "13
Most participants were single, having completed % § o
higher education; 19.3% and 32.5% of men and % %
women respectively were undergraduate students é 2 S E N §
(table 2). g S
o N
Characteristics of FCQ-T-r é c §
before the rotation S % g R @ o ﬁ
Before the Principal Components Analysis (PCA), E = i “ é
interval consistency (Cronbach’s alpha) of the scale < z
was calculated, a=0.93, which is considered satis- ‘; = E R
factory. Subsequently, we applied PCA without ro- % ) 2 i s |s
tation. Correlations between the items were posi- = <I=ao|n



PSYCHIATRIKI 31 (2), 2020

Table 2. Demographic characteristics of the sample
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Men Women
N (%) N (%)

Marital status Single/Unmarried 44 77.2% 99 78.6%
Married 13 22.8% 25 19.8%
Separated 0 - 2 1.6%

Education Primary school 0 - 0 0%
Secondary school 0 - 1 0.8%
High school 6 1.5% 4 3.2%
Vocational Training institute 3 5.3% 3 2.4%
Technological Educational 7 12.3% 6 4.8%

institute

Higher Education institutions 21 36.8% 45 35.7%
Postgraduate studies 17 29.8% 66 52.4%
PhD studies 1 1.8% 0.8%
Post-doctorate studies 2 3.5% 0 -

Profession/Job State employee 13 22.8% 14 11.1%
Private employee 22 38.6% 46 36.5%
Freelancer 15.8% 20 15.9%
Housekeeping 0 - 3 2.4%
Student 11 19.3% 41 32.5%
Unemployed 1 1.8% 1 0.8%
Retired 1 1.8% 1 0.8%

tive and high, so we continued the analysis with g| 77

promax rotation.

Characteristics of FCQ-T-r 6

after the rotation

The Barlett Test was statistically significant, in- ;3;

dicating that the correlation matrix is significantly £ 4

different from the identity matrix. The KMO Test i)

calculates the adequality of the sample. Values 2 s

greater than 0.5 are satisfactory (KMO of the anal- :

ysis was 0.909). The eigenvalues of components

and scree plot (figure 1) showed the existence of 0

2 components. The verification of this result was
achieved by using the parallel analysis of Monte
Carlo, which replicates the analysis of the matrix
1 to 1000 times, calculating the average of every
component’s eigenvalues. If the eigenvalues of
SPSS are greater than the Monte Carlo algorithm,
then the factor can be accepted. The eigenvalues

12 3 45 6 7 8 9 1011 12 13 14 15
Factors

Figure 1. Scree plot from the Principal Component
Analysis revealed 2 factor components. Although, a
third factor was present but rejected. Two-factor solu-
tion was more suitable because 3rd factor’s eigenvalue
was approximately 1.1 and consisted only 1 question.
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yielded from parallel analysis of the 1st compo-
nent was 1.523 (7.735 from SPSS) and was 1.402
for the 2nd (1.477 from SPSS). PCA indicated a
two-factor solution. Together, the two factors ex-
plained 61.4% of the variance. The 15 items pre-
sented high communalities in the factor to which
they belonged. However, item 8 was loaded highly
in both factors. In the 1st and 2nd the loads were
0.432/0.352 respectively. PCA was applied again
with the model without item 8, the same rotation
but with 2 fixed numbers of factors. The main fo-
cus was to evaluate the new model in total and
compare it with the previous one. Finally, without
item 8 in the 1st factor 9 items were loaded and
in the 2nd 5 items highly and separately (table 3).
There was a slight increase of the explained vari-
ance (about 62.5%) and KMO Test (0.898) while
Cronbach’s Alpha (a=0.927) slightly decreased.
Lastly, after reviewing the items of each factor,
the 1st was found to be associated with thoughts
and feelings about food, and the 2nd was about
the loss of control, while one question related to
food stimuli. Accordingly, the 2-factor structure
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was named “Thoughts & Emotions” and “Lack of
Control.”

Main focus was to evaluate in total and compar-
atively the new model with the previous. Finally,
without item 8, in the 1st factor 9 items were loaded
and in the 2nd 5 items highly and separately (table
3). There was a slightly increase of the explained
variance (about 62.5%) and KMO Test (0.898) as well
as Cronbach’s Alpha (a=0.927) slightly decreased.
Lastly, after reviewing the items of each factor, the
1st was found associated with thoughts and feel-
ings about food, in addition with the 2nd which
was about the loss control and one question related
with food stimuli. Accordingly, the 2-factor struc-
ture were named “Thoughts & Emotions” and “Lack
of Control.”

Correlations with FCQ-T-r

The total score of the FCQ-T-r and its 2 sub-scales
were weakly positively correlated with the EAT-26
except for the FCQ-T-r total score which was mod-
erately positively correlated with the sub-scale EAT-
bulimia. The EAT-oral control was not associated

Table 3. Factor/ltem loading before and after the rotation promax

Loading with presence of item 8

Loading without presence of item 8

Factors/Components 1 2 1 2
item12 0.914 0.908

item6 0.856 0.849

item14 0.805 0.800

item4 0.755 0.754

item13 0.704 0.704

item5 0.687 0.684

item3 0.682 0.680

item7 0.599 0.598

item10 0.594 0.594

item8 0.432 0.352 - -
item?2 0.970 0.963
item9 0.921 0.911
item1 0.864 0.860
item11 0.693 0.694
item15 0.629 0.626
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with any score of the FCQ-T-r. Likewise, very weakly
to moderately positive correlations were presented
between the FCQ-T-r, the GHQ and sub-scales. As
for the anthropometric measurements, a weakly
positive correlation was found between the Lack of
Control sub-scale and weight and BMI (table 4).

Discussion

To our knowledge, this is the first study that vali-
dates the FCQ-T-r in the Greek population. The FCQ-
T-r showed high interval consistence (0=0.927), ex-
plaining up to 62.5% variance of the sample. In the
Greek version of the FCQ-T-r, PCA indicated a two-
factor solution, with 1st consisting of nine items as-
sociated with thoughts and emotions about food,
and the 2nd of five items associated with loss of
control while eating or exposed to food stimuli. The
Greek version of the FCQ-T-r has a comprehensively
different structure from the existent validations car-
ried out in various populations. It should be men-
tioned that the FCQ-T-r is a shortened form of the
widely used FCQ-T with 39 items and 7 factors/com-
ponents. The fifteen items of FCQ-T with the higher
item loading composed the FCQ-T-r belonging in a
single factor.?® Validations in different populations
revealed one factor as well?"*34%*! with high inter-
val consistency but also the full version of the ques-
tionnaire had been previously validated. However,
PCA of the questionnaire performed on an English
population revealed a two-factor structure which
afterwards was rejected by parallel analysis.*°

Positive yet weak correlations were presented
between the total score of FCQ-T-r and EAT-26
(r=0.28), and EAT-Dieting (r=0.27), but moderate
correlation with EAT-Bulimia (r=0.41). Similarly
were the correlations between the sub-scales
Thoughts & Emotions and Lack of Control with
EAT-Dieting and EAT-Bulimia (r=0.24/0.38 and
r=0.27/0.37 respectively). Very weak to weak posi-
tive correlations were found between total score
of FCQ-T-r with GHQ and its sub-scales (r= 0.16 to
0.26). Consistent to previous results, weight and
BMI were only correlated with Lack of Control
(r=0.22 and r=0.24 respectively). It is noteworthy
to report that, controlling for gender, Spearman
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analysis showed higher statistically significant
correlations near the moderate cut-off level.
Nevertheless, we must consider the proportion of
the gender in the sample.

The results of this study are partially in agree-
ment with previous research. Hormes and Meule re-
vealed the one factor structure of FCQ-T-r correlat-
ing slightly higher (moderatly) with the sub-scales
of EAT-26, but not with BMI*? as was found herein.
In another study, Meule et al*® found BMI to cor-
relate with the score of FCQ-T-r. There is no direct
references to evaluate the results regarding the re-
lationship between the FCQ-T-r and the GHQ-28 but
stress-depression*?and sleep disorders**** could af-
fect food craving.

Limitations include the unequal distribution of
males and females on age and education, the self-
completed questionnaire of the anthropomet-
ric measurements, and the modest sample size.
Previous studies which have been double or triple
the size of the current study and have used online
questionnaires, have produced findings not much
different as from the correlations suggested herein.

In conclusion, the present study reveals that the
Greek version of FCQ-T-r presents good psycho-
metric properties and validity. As such, it could
be used as a screening tool to detect problematic
attitudes towards food such as inability of resist-
ing or exercise control over food consumption,
forced eating and generally problematic behaviors
related to weight gain and obesity. Definitions of
cravings have varied considerably across stud-
ies including a dual interpretation that could be
used as an evaluation index and therapy for Eating
Disorders. Food craving has mostly been used to
study bulimia nervosa and binge-eating disorder.
On the other hand, absence of food craving or
propulsion for food consumption in patients with
anorexia nervosa could provide useful information
about the course of treatment. Intense propul-
sion could prognosticate the psychopathological
alteration between restricting to binge-eating an-
orexia nervosa which commonly presents in clini-
cal practice.
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APPENDIX
FOOD CRAVING QUESTIONNAIRE-TRAIT: REDUCED (FCQ-T-r)
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EPOTHMATOAOTIO ZOOAPHX ENMIOYMIAZ A KATANANQZH TPOOHX

125

Odnyiec: Mapakaleiobe va avagépete pe 1o X mdéoo cuxvd gival aAnBéc kdBe amod Ta MapakATw oXOAd yia
godc ENIKA

MNoté/
Aev 10)Uel

Zmavia

Mepikég
PopEg

Zuxva

Zuviéwg

Mavra

10.

11.

12.

13.

14.

. Otav évrova Aayxtapw KAtl, EEpw

611 dev Ba UMopEow va OTauaTiow
va TPWw HOAIG EEKIVIOW.

. Edv @dw kdTl dtav to Aaxtapw

évtova, ouxvd XAavw Tov €Aeyxo
KAl TPWW TApa ToAU.

. Katd kavéva, n opodpry Aaxtdpa

yla TPoPn PE KAVEL va OKEPTOMAL
TPOTOUG Yl va ATMOoKTAOW autd
Tou BEAW va Qdw.

. Nlwbw &1t éxw TOo Payntd oto uua-

AO pou OAn v wpa.

. Mdvw TOV €autd pou va anacyo-

Aeital pe v 1O€a Tou paynrtou.

. Onotednmnote €xw oPodpr] Aaxtd-

pa yla Tpoer, mdvw Tov EQUTO LOU
va kdvel ox€dla va @del.

. Naxtapw évrova Tpo®ég dtav eluat

Bupwuévog, oTevaxwpenuévog 1
Baptéua.

. MéA\g Eekivriow va Tpww, dUOKo-

Aeloual va OTauaTrow.

. Aev unopw va oTauatiow va oké-

@Topal To payntd 6co okANPdA Kat
va mpooTadw.

Edv unokUyw oe pia €vrovn Aaxtd-
pa ya eayntod, Xavw Tov EAeYyXO
Tehelwg.

Omotedrjnote éxw évrovn Aaxtdpa
yla TPO®r), EEAKOAOUBW va OKEPTO-
pal To payntd PEXPL MPAYUATL va
T0 PAw.

Edv haxtapw évrova/opodpd KdTl,
oL OKEWYELG Yla va To GAw [e KATa-
kAUCouv.

Zuxvd ta ouvalobriuatd pou pe
kdvouv va BEAw va PpAaw.

Eivat dUokolo yla péva va avtiota-
Bw otov mepaoud va edw elyeu-
ota eayntd mou pou eival eUKoAa
npooBRdaciua.
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Menétn gykupotnrag Epwtnparonoyiov
Xpooprig €Embupiag yia Kartavanwen Tporg-
Xapaktnpeietika: Loviopn €KOocn
6e eNAnviko mAnOuGpo

K. Koutouloyévng, ®. lNoviddkng,
M. NavvakoUAla, M. BaoiAeiddov

A’ Yuxiatpikry Khvikn, latpikry 2xoAn, Mavemotriuio ABnvwy

Wuxiatptikny 2020, 31:118-128

H Zpobpni EmBupia yia Katavdiwon Tpogric (ZET, Food Craving) amote)ei cuUmeppopd TTou eM@EPEL

av&non TNG CUVOAIKIG EVEPYELOKNG TTPSOANYNG. H cupmepipopd Bewpeital 61 ival amoTéNeoHa (VEUPO)

BrohoyiKwv HETABOAWVY Kal SIATPOPIKWY CUVNOEIWY, KUPIWE BOUAIIKWY KAl UTTEP@AYIKWY. Ta EpWTNHA-
ToAOYLa péTpnong tou ZET mowkiAhouv otn BiAoypapia, pe ta mAéov mmo Sadedopéva to Food Craving

Questionnaire-State, Trait kat Trait-reduced. Xtnv mapoloa PEAETN, EpWTNATONOYIO Zpodpnc EmBupiag
ya Katavalwon Tpogri¢-Xapaktnplotika-ouvtoun ékdoon (ZET-X-og, Food Craving Questionnaire-
Trait-reduced) xopnynOnke og ENANVIKS TANBUOHO 183 atduwy. EKTOC amod to ET-X-0¢€ xpnotpomnolnonke

10 Epwtnuatoldyto TuvnBeiwv Alatpopnc-26 (EXA-26) yia tnv afloAdynon tng SIaTpo@IKAG CUUTTEPLPO-
pAc kabwc, To Epwtnuatoloyto Mevikig Yyeiac-28 (EMNY-28) yia tnv aloAdynon Tng uyeiag tou Seiypatog

KaBWC Kal aUTO-CUUTTANPWHEVO EPWTNATOAOYIO SNUOYPAPIKWY TTANPOPOPIWY Kal AVOPWTTOUETPIKWY
oTolKEiwV. H 0TaTIOTIKA avAaAuon mpaypatomoldnke pe Tn xprion tou SPSS ékdoon 25 kat n empPefai-
won NG AlepeuvnTtikriig Avaluong Mapayoviwv (AAM) éywve pe tn xprion NG NMapdAAnAng Avaiuong

(MA) Monte-Carlo. To ZET-X-o0€ mapouciace vPnir eowtepikn ouvémela (Cronbach’s Alpha=0,927) n o-
TIoial EPUNAVEVE TO 62,5% Tn¢ Stakupavong Tou Seiypatog. H AAM unédel€e tnv Umapén Suo mapaydvTwy
(Zkéyelg & Tuvaiobripata kat EANepn ENéyxou) ol omoieg cuoxeTiovtav IoXupd e 14 Ajppata o€ a-
vtiBeon e TV MpwTdTUTIN €KS00N TToU amoTeAEiTal amod évav mapdyovta ue 15 Afuuata. H MA Monte-
Carlo emBefaiwoe Ta mapamavw evprpata. EmmpooBétwe, oTatioTIKA onUavTIKEG OeTIKA adUvapeg é-
WG PETPLEG OUOXETIOEIC TapaATNPRONKAV avAueca oTn cLVONIKN Babuoloyia Tou ZET-X-o¢€ pe To EXA-26

(r=0,28), To EXA-Aiatta (r=0,27), To EXA-BouAwpia (r=0,41) kat To EMY-28 (cuvoAikry Babuoloyia kat umo-
KAipakeg r=0,17 €éwg 0,24). Tautoxpova, ol UMTOKAIMAKEG XKEPEIC & XuvaloOnpata kat EANepn EAEéyxou
OUOXETIOTNKAV OTATIOTIKWE ONUAVTIKA 1oXUpOTEPA He To EXA-Aiarta (r=0,24/0,38), To EXA-Bouhia
(r=0,27/0,37) ka1 acBevéoTtepa e To EMNY-28 kat Tig ummokAipakég Tou (r=0,15 to 0,29). Ta mapanmdvw gupn-
pata UTTOSEIKVUOULV KAAEG YUXOMETPIKEG IBIOTNTEG KAl EYKUPATNTA TOU EpwTtnuatoloyiou XET-X-o€ To
omoio Ba Umopovce va amoTENETEL £va XPNOIMO EPYAAEIO yia TV aflohdynon tng Taong embupiag yia

KatavaAwon Tpo@n¢ Kat mOavoTtata TN SIatpoPIKAG CUMTTEPIPOPAC.

Né&eig evpetnpiov: Zpodpn embupia, KATAVAYKAOTIKA KATAVAAWGOT), SIOTPOQIKY) CUUTIEPIPOPA,
Alatapayég MNpdoAnwng Tpo@ng, HeEAETN eyKUPOTNTOG.
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