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Objective: The Food Craving Questionnaire-Trait (FCQ-T) is commonly used to assess
habitual food cravings among individuals. Previous studies have shown that a brief
version of this instrument (FCQ-T-r) has good reliability and validity. This article is the
first to use Confirmatory factor analysis to examine the psychometric properties of the
FCQ-T-r in a cross-validation study.

Method: Habitual food cravings, as well as emotion regulation strategies, affective
states, and disordered eating behaviors, were investigated in two independent samples
of non-clinical adult volunteers (Sample 1: N = 368; Sample 2: N = 246). Confirmatory
factor analyses were conducted to simultaneously test model fit statistics and
dimensionality of the instrument. FCQ-T-r reliability was assessed by computing the
composite reliability coefficient.

Results: Analysis supported the unidimensional structure of the scale and fit indices
were acceptable for both samples. The FCQ-T-r showed excellent reliability and
moderate to high correlations with negative affect and disordered eating.

Conclusion: Our results indicate that the FCQ-T-r scores can be reliably used to assess
habitual cravings in an Italian non-clinical sample of adults. The robustness of these
results is tested by a cross-validation of the model using two independent samples.
Further research is required to expand on these findings, particularly in children and
adolescents.

Keywords: measurement, reliability, validity, food craving questionnaire, confirmatory factor analysis, cross-
validation

Introduction

Craving for food has received relevant attention among scholars in the last few years. Although
there is no consensual agreement on the definition of food craving, most authors describe it as
physiological and psychological motivational states that promote ingestive behaviors (Weingarten
and Elston, 1990; Cepeda-Benito et al., 2000a,b; Cepeda-Benito et al., 2003). Food craving has been
traditionally defined as a strong or intense desire to eat and, more recently, as an intense desire to
eat a particular food that is difficult to resist (Rogers and Smit, 2000; White et al., 2002). Strength
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of desire and specificity toward a particular food seem to be the
core components of food craving (Hill, 2007).

Food cravings often co-occur with hunger; however, an energy
deficit is not necessary for experiencing food craving (Hill, 2007).
What seems specific of food craving is the conflict or ambivalence
shown toward the desired food in the food craving experience
(Rogers and Smit, 2000). As stated by Rogers and Smit (2000, p.
9), “attempting to resist the desire to eat chocolate only causes
this desire to become more prominent (salient), and in turn, the
experience is labeled as craving, rather than say hunger.”

Food cravings are commonly experienced by most peo-
ple (Hill, 2007). Some authors suggested that the use of
inclusive or exclusive definitions of food craving has a sub-
stantial impact on prevalence rates, ranging from 58% (e.g.,
experiencing any craving) to 4% (e.g., experiencing strong
cravings, not in the context of pregnancy, with three or
more core features) in a sample of women (Gendall et al.,
1997). Significant differences between male and female preva-
lence rates have also been found in other studies (e.g., Lafay
et al., 2001), in which the prevalence rate for food crav-
ing was more than twice as high in women (i.e., 28%) than
in men (i.e., 13%).

Food cravings have been positively associated to consump-
tion of specific craved foods (Martin et al., 2008; Chao et al.,
2014), to body mass index (Burton et al., 2007), to loss of con-
trol over eating (Moreno et al., 2009), and to food addiction
symptoms (Meule and Kubler, 2012). Some studies revealed that
momentary food cravings were moderately correlated with neg-
ative affect (e.g., Meule et al., 2012), whereas others found that
cognitive reappraisal significantly reduced self-reported desir-
ability of craved foods (Giuliani et al., 2013), thus indicating that
both negative affect and reappraisal may be considered as impor-
tant validation criteria. Another study showed that food cravings
scores were significantly higher in people with bulimic eating
disorders than in healthy controls (Van den Eynde et al., 2012).
Although a number of studies suggested that food craving pre-
cipitates binge eating, not all food cravers developed disordered
eating (Gendall et al., 1998).

The assessment of food craving mostly relies on self-report
instruments. Food craving instruments include both measures of
craving for specific foods and general craving scales. An example
of the former is the Food Craving Inventory (FCI, White et al.,
2002), which measures the frequency of subjective and behav-
ioral cravings for 47 different foods (e.g., fried chicken, chocolate,
cereals, French fries, etc.). The craving record (Hill and Heaton-
Brown, 1994) is an example of general craving scale based on
self-monitoring, which is intended to be completed as soon as
possible after the food craving. It consists of 18 questions assess-
ing subjective experiences of food cravings, regardless of whether
or not participants eat craved foods.

A significant contribution to the definition and measurement
of food craving comes from a multi-faceted approach to the study
of the construct (Cepeda-Benito et al., 2000a,b). Two general-
ized and multifactorial food craving instruments (e.g., the Food
Craving Questionnaire-State, FCQ-S, 15 items, and the Food
Craving Questionnaire–Trait, FCQ-T, 39 items) have been pro-
posed to assess both short-term changes in food craving (i.e.,

cravings as a psychological state in response to specific situa-
tions) and habitual food cravings (i.e., cravings as a psychological
trait; Cepeda-Benito et al., 2000a,b). These instruments investi-
gate multiple aspects of food cravings (e.g., behavioral, cognitive,
and physiological ones); they do not refer to craving for a specific
food chosen a priori by the researcher (e.g., chocolate), but assess
cravings for specific foods chosen by the responder. Both the
FCQ-S and FCQ-T have shown excellent reliability (αs= 0.97 and
0.94 for FCQ-T and FCQ-S, respectively), and adequate fit for the
9-factor model of the FCQ-T and the 5-factor model of the FCQ-S
(Cepeda-Benito et al., 2000b).

The FCQ-T and the FCQ-S have now been translated and val-
idated in different languages, including Spanish (Cepeda-Benito
et al., 2000a), Dutch (Nijs et al., 2007), Korean (Noh et al., 2008),
and German (Meule et al., 2012). The Spanish study demon-
strated the factorial similarity across the Spanish and English
versions of the FCQ-T and FCQ-S, in particular the measure-
ment equivalence for the FCQ-T and the partial invariance for the
FCQ-S (Cepeda-Benito et al., 2000a). The Dutch study assessed
the psychometric properties of the modified versions of the FCQ-
T and FCQ-S by developing an index of general food craving
(G-FCQ-T and G-FCQ-S, respectively): results indicated that
the G-FCQ-T and G-FCQ-S were both reliable and valid mea-
sures of trait and state food craving as general dimensions (Nijs
et al., 2007). However, the 4-factor solution of the G-FCQ-T that
emerged from this research was different from that one proposed
in earlier works (Cepeda-Benito et al., 2000a,b). The German
study demonstrated that FCQ had good psychometric proper-
ties, although with a fewer number of factors (Meule et al., 2012).
More importantly, the results of this research showed that FCQ-
T-subscales were able to discriminate between individuals who
are successful and those who fail in dieting.

Other studies confirmed the multidimensional conceptualiza-
tion of trait and state food cravings (e.g., Cepeda-Benito et al.,
2003). The FCQ-T has also been adapted for the assessment
of craving for chocolate (Rodríguez et al., 2007). Moreover, a
validation of the FCQ-T and FCQ-S in a clinically heteroge-
neous sample of eating disorder patients has also been published
(Moreno et al., 2008).

More recently, a short version of the FCQ-T (FCQ-T-r) has
been developed and validated capturing the core components
of food craving, i.e., the emotional and environmental aspects
that trigger food craving, the mental images and cognitive pro-
cesses related to food craving, and the behavioral consequences
in terms of searching for and consuming food (Meule et al.,
2014). The results of this study suggested that FCQ-T-r has a
one-factor structure and high internal consistency. Other works
confirmed the good psychometric properties of the FCQ-T-r (e.g.,
Rodríguez-Martín and Molerio-Pérez, 2014).

The purpose of the present study is to evaluate the reliabil-
ity and validity of an Italian adaptation of the FCQ-T-r in two
independent community samples. As further validation of the use
of the FCQ-T-r, we analyze relations between the FCQ-T-r and
other important psychological variables (e.g., disordered eating
attitudes and behaviors, emotion regulation strategies, positive
and negative affective states), which are supposed to be related
to food craving on the basis of the literature reviewed above.
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Materials and Methods

Sample 1
A total of 368 participants aged 18–65 years (M = 28.40,
SD = 8.77; 79.3% females), living in the center of Italy, volun-
tarily participated in a study aimed at evaluating the relation-
ships among personality characteristics, emotions, and eating
attitudes and behaviors. Trained interviewers recruited poten-
tial participants from the general population. Before obtain-
ing verbal consent, participants received information about the
aims and characteristics of the study. All participants pro-
vided verbal informed consent according to the Helsinki dec-
laration. Those who agreed, completed a set of questionnaires
and provided socio-demographic characteristics (e.g., gender,
age, education, marital status, and so forth). The subjects were
informed that the participation would have taken about 30–
40 min and that they had the right to quit the study at any
moment.

Sample 2
Participants were 246 individuals from the general population,
aged 20–58 years (M = 36.46, SD= 9.92, 49.2% females). Sample
2 characteristics were similar to those of Sample 1 in terms of
places of recruitment, questionnaire completion time, and infor-
mation about the aim of the study. This was a convenience sample
that had an established quota of participants by age and gender
that were defined according to the Italian population pyramid.
Sample 2 has been used in this study as a validation sample. All
participants provided verbal consent according to the Helsinki
declaration. Table 1 reports sample descriptive statistics for both
samples.

Measures
Food Craving
Participants’ trait food craving was assessed with 15 items from
the original version of the FCQ-T (Cepeda-Benito et al., 2000a;
Meule et al., 2014). The FCQ-T was translated into Italian by
the last author (senior) of the present paper, and then backtrans-
lated into English by a British native speaker. Comparison of the
backtranslation with the original English version revealed no dis-
crepancies. The FCQ-T-r comprises five items from the Lack of
control over eating (i.e., 2, 3, 25, 26, 29) and the Thoughts or preoc-
cupation with food (i.e., 6, 8, 27, 31, 32) subscales, two items from
the Having intentions and plans to consume food (i.e., 5, 18) and

the Emotions that may be experienced before or during food crav-
ing or eating (i.e., 20, 33) subscales, and one item from the Cues
that may trigger food craving (i.e., 35) subscale. For each item,
participants rated the extent to which each statement would be
true for them in general, from 1 (never) to 6 (always). A sample
item is “When I crave something, I know I won’t be able to stop
eating once I start.”

Disordered Eating Attitudes and Behaviors
Participants rated their levels of disordered eating attitudes and
behaviors using the Disordered Eating Questionnaire (DEQ;
Lombardo et al., 2004). The DEQ is a 24-item scale consisting
of two sections. The first section (disordered eating behaviors)
contains 14 items referring to dieting, and concerns about body
weight, body shape, and calories. Participants were requested to
indicate the frequency with which they experienced each of the
symptoms during the last three months. Answers were given on a
6-point scale from 0 (never) to 5 (more than once a day). A sam-
ple item is “(How much you have) reduced the intake of food or
calories in order to lose weight.”

The second section (disordered eating attitudes) contains six
items referring to the discomfort with body weight and shape,
intrusive thoughts (about calories, food, or one’s body), and self-
esteem dependent on body weight and shape. Participants were
asked to indicate the intensity of these feelings experienced dur-
ing the last three months on a 7-point scale from 0 (not at all) to
6 (absolutely). A sample item is “(How much you have) felt your
self-esteem was influenced (positively or negatively) by thoughts
about your intake of food and calories.” Two validation stud-
ies (Lombardo et al., 2004, 2011) evidenced that all the items of
both sections loaded onto one factor and, in this way, could be
summed in order to compute a total score, notwithstanding the
different response scales. Four additional questions on purging
behaviors [sample item is “(How much you have) took diuretics
to keep your weight under control,” with the same frequency scale
as the first section], as well as two questions on self-reported body
weight and height, are included in the DEQ.

Emotion Regulation Strategies
Participants’ emotion regulation processes were assessed with the
Emotion Regulation Questionnaire (ERQ), a questionnaire devel-
oped for measuring the extent to which participants use different
strategies of emotional control (Gross and John, 2003). The ERQ
contains 10 items that form two domain scales: expressive sup-
pression and cognitive reappraisal. Expressive suppression is an

TABLE 1 | Sociodemographic characteristics of the samples.

Sample 1 (N = 367) Sample 2 (N = 246)

Males Females Total Males Females Total

N % N % N % N % N % N %

Age category

18–29 48 63.2 233 80.1 281 76.6 37 29.6 40 33.1 77 31.3

30–39 18 23.7 46 15.8 64 17.4 44 35.2 40 33.1 84 34.1

40–65 10 13.2 12 4.1 22 6 44 35.2 41 33.9 85 34.6
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emotion regulation strategy that consists in the inhibition of one’s
emotion-expressive behavior, whereas cognitive reappraisal is an
emotion regulation strategy that targets the meaning or the self-
relevance of an emotion eliciting situation (e.g., Gross, 2015).
Individuals reported the frequency with which they generally
experienced each item on a 7-point scale, from 1 (strongly dis-
agree) to 7 (strongly agree). Two sample items are “When I want
to feel less negative emotion (such as sadness or anger), I change
what I’m thinking about” (cognitive reappraisal) and “I control
my emotions by not expressing them” (expressive suppression).

Affective States
The trait form of the Positive and Negative Affect Schedule
(PANAS; Watson et al., 1988) was used to assess participants’
positive and negative affectivity, with 10 affective adjectives
measuring positive affect (PA) and 10 affective adjectives mea-
suring negative affect (NA) on 5-point Likert-type scales,
from 1 (never/almost never) to 5 (always/almost always).
Examples of these include “active,” “attentive,” and “strong,”
from the PA scale, and “scared,” “afraid,” and “guilty,” from the
NA scale.

Data Analyses
Different research approaches were used for this study. First, we
applied exploratory factor analysis (EFA) to assess possible under-
lying dimensions of FCQ-T-r. Subsequent to the EFA, we used
confirmatory factor analysis (CFA) and structural equation mod-
eling (SEM) with Mplus 7.2 (Muthén and Muthén, 1998–2012)
to test parameters and goodness of fit of the hypothesized fac-
tor model. A robust maximum likelihood method of estimation
was applied to test the hypothesized model because, as we will
show later, items presented non-negligible violations of normality
(Chou and Bentler, 1995).

To evaluate the goodness of fit of the model, several
indices were used in the present study: χ2, Standardized Root
Mean Square Residual (SRMR), Root Mean Square Error of
Approximation (RMSEA), and Comparative Fit Index (CFI).
The χ2 is a test of model misspecification that assesses the
difference in magnitude between the sample and the model esti-
mated variance/covariance matrices. A significant χ2 indicates
a poor fit of the model to the data, whereas a non-significant
χ2 suggests that a model fits the data well. The χ2 statistic has
some limitations, such as sensitivity to sample size and to vio-
lations of the assumption of multivariate normality. Several fit
indices have been proposed to address the limitations of the
χ2 statistic. One of the most often used indices is the RMSEA.
RMSEA is a parsimony-adjusted index that takes into account
model complexity (Kline, 2011). It represents the discrepancy
of the hypothesized model covariance matrix from the popula-
tion covariance matrix. Values of RMSEA less than or equal to
0.05 indicate a good fit, values greater than 0.05 but less than
or equal to 0.08 indicate an adequate fit, and values greater than
0.10 indicate a poor fit (Browne and Cudek, 1993). A usual prac-
tice in SEM literature is to provide the 90% confidence interval
(CI) for the RMSEA, which includes the sampling error asso-
ciated with the estimated RMSEA. A lower bound of 90% CI
less than 0.05, as well as an upper limit less than 0.08, indicate

a good fit, whereas a maximum upper bound of 0.10 indi-
cates an acceptable fit (Browne and Cudek, 1993). The SRMR
is a standardized version of the Root mean square residual and
it represents the average residual value derived from the fit-
ting of the model covariance matrix to the sample covariance
matrix. SRMR values equal to or less than 0.08 are considered
good (Hu and Bentler, 1999). The CFI is an incremental fit
index that measures the improvement of overall fit of the model
by comparing the hypothesized model with a more restricted
one, which specifies no relations among variables. Values of
CFI greater than or equal to 0.95 indicate a good fit, values
less than 0.95 but greater than 0.90 indicate an adequate fit,
and values less than 0.90 indicate a poor fit (Whitley and Kite,
2013).

Results

Descriptive Statistics
Food Craving Questionnaire-Trait items presented non-
negligible skewness and kurtosis in both samples. In fact, in the
first sample skewness ranged from 0.388 to 2.099 with a mean
of 1.256 (SD = 0.565), and kurtosis ranged from −0.617 to
3.963 with a mean of 1.532 (SD = 1.633). In the second sample
skewness ranged from 0.913 to 2.209 with a mean of 1.487
(SD = 0.442), and kurtosis ranged from 0.008 to 4.986 with a
mean of 2.019 (SD = 1.559).

The FCQ-T-r total scores reported in the present study were
32.33 (SD = 12.76) and 28.01 (SD = 12.77) for the first and
the second sample, respectively. Furthermore, the total score
reflected a non-perfect normality as its kurtosis and skewness
are equal to 1.431 and 2.687, and 1.517 and 2.417, respec-
tively, in the first and in the second sample. Table 2 reports
FCQ-T-r scores in the two samples, broken down by gender
and age.

Exploratory and Confirmatory Factor
Analysis
First, we tested different FCQ-T-r models in both groups with
two, three, four, and five latent factors using EFA. Although the fit
indices improved as we added underlying latent factors, better fit
indices for multidimensional factorial solutions were, in this case,
merely a statistical artifact. In fact, the models with multifacto-
rial structure could not be interpreted, because different items of
the instrument loaded on more than one factor and, in particular,
none of the extracted factors was reasonable from a substantive
standpoint. Thus, according to the results of EFA and consistent
with previous studies reporting a unidimensional factor structure
for the FCQ-T-r (e.g., Meule et al., 2014), we tested a CFA model
which assumed a single latent variable and 15 empirical indica-
tors. CFA was conducted using Mplus 7.2. As noted before, due
to non-normality of the observed variables (i.e., scale’s items),
robust Maximum Likelihood MLMV estimators were used to
perform the CFA (Finney and DiStefano, 2006). “MLMV estima-
tors are maximum likelihood parameter estimates with SEs and
a mean- and variance-adjusted chi-square test statistic that are
robust to non-normality” (Muthén and Muthén, 1998–2012, p.
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TABLE 2 | FCQ-T-r scores.

Sample 1 (N = 345) Sample 2 (N = 245)

Males Females Total Males Females Total

Score SD Score SD Score SD Score SD Score SD Score SD

Age category

18–29 28.44 9.04 32.89 12.89 32.20 12.46 27.97 12.96 32.23 11.18 30.18 12.18

30–39 29.94 12.50 35.84 14.18 34.10 13.87 24.02 11.92 28.30 14.79 26.06 13.45

40–65 34.38 16.98 24.18 7.21 28.47 12.95 24.66 11.75 31.60 12.25 27.96 12.42

all 29.55 11.13 33 13.05 32.33 12.76 25.42 12.19 30.71 12.84 28.01 12.77

SD, Standard deviation.

603). The hypothesized one-factor model was fitted to both sam-
ples data. In sample 1, this model provided a poor fit to the data,
showing the following fit indices; χ2 (90, N = 346) = 300.48,
p < 0.001; RMSEA = 0.082, 90% CI [0.072; 0.093], p < 0.001;
CFI = 0.857; SRMR = 0.060. Similarly, a poor fit to the data
was provided by the one-factor model also in sample 2 as the fit
indices were the following: χ2 (90, N = 245) = 196.69, p < 0.001;
RMSEA = 0.070, 90% CI [0.056; 0.083], p < 0.001; CFI = 0.853;
SRMR = 0.066.

An inspection of wording and content of the Italian trans-
lation of the items suggested that there were large similar-
ities among items. Thus, it was reasonable to hypothesize
that there may be correlations among these like items even
after removing the variance associated with the construct.
Furthermore, one could hypothesize a better fitting model that
accounts for the wording across items and the common the-
oretical domain by allowing covariances between the resid-
uals (i.e., the variance in each item not accounted for by
the underlying construct; see Ullman, 2006). As suggested by
many authors, cross-validation with a different sample is rec-
ommended if model modifications are carried out (Ullman,
2006; Weston and Gore, 2006; Tabachnick and Fidell, 2007;
Chou and Huh, 2012).

To test a competing theoretical measurement model, based
on the hypothesis that other characteristics of the items account
for a significant amount of variance in the model, we allowed
the residual variances between similarly worded items to covary.
Thus, the test of this hypothesis was carried out in both
samples by estimating a new model with 14 residual covari-
ances added. We included into the model the error covari-
ance between the following Items: 3 and 2, 32 and 31, 35 and
25, 8 and 6, 27 and 3, 26 and 2, 33 and 20, 29 and 5, 27
and 5, 33 and 27, 32 and 20, 27 and 18, 29 and 18, 26 and
18. As expected, the model, including the correlated residu-
als, had an acceptable fit in both samples. More specifically, in
sample 1 the competing measurement model showed an ade-
quate fit to the data as the fit indices were the following: χ2

(76, N = 346) = 166.03, p < 0.001; RMSEA = 0.059; 90%
CI [0.046; 0.071], p = 0.119; CFI = 0.939; SRMR = 0.044.
Similarly, in sample 2 this model also provided an accept-
able fit to the data as the fit indices were the following: χ2

(76, N = 245) = 114.71, p < 0.01; RMSEA = 0.046; 90%
CI [0.027; 0.062], p = 0.651; CFI = 0.947; SRMR = 0.048.

Furthermore, in both samples the χ2 statistic, the RMSEA and
the SRMR were smaller, and the CFI was larger than the orig-
inal model. We used a chi-square difference test to verify if
the model with the correlated residuals (i.e., the less parsi-
monious one) was significantly better than the original model
(i.e., the model with more constraints). The chi-square differ-
ence test (performed using the DIFFTEST facilities in Mplus)
was significant in both samples, suggesting that the inclusion
of the covariances between each commonly worded item sig-
nificantly improved the model (sample 1: χ2

diff (14) = 171.71,
p < 0.001; sample 2: χ2

diff (14) = 114.60, p < 0.001). Table 3
shows that the factor scores were all higher than 0.52 (range
0.528–0.852) for sample 1 and.44 (range 0.444–0.864) for
sample 2.

Reliability and FCQ-T-r Total Score
As coefficient alpha may produce inaccurate estimates of reli-
ability when item errors are correlated, we decided to apply
composite reliability which is a test of reliability similar to coeffi-
cient omega (Raykov, 1998): in particular, we applied the revised
formula for a scale with correlated errors (see Raykov, 2012).
Composite reliability was 0.93 for sample 1 and 0.92 for sample 2.

TABLE 3 | Factor loadings of FCQ-T-r.

Item no. Sample 1 Sample 2

I2 0.637 0.584

I3 0.679 0.584

I5 0.608 0.766

I6 0.747 0.658

I8 0.614 0.444

I18 0.592 0.743

I20 0.526 0.742

I25 0.601 0.851

I26 0.853 0.864

I27 0.833 0.857

I29 0.835 0.845

I31 0.734 0.856

I32 0.758 0.825

I33 0.598 0.616

I35 0.532 0.669

Item numbers correspond to the original 39-item version.
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Since sample 2 was considered as the validation sample, we
used this sample to conduct a series of one-way ANOVA tests
on FCQ-T-r. Women had higher FCQ-T-r scores (M = 30.71,
SD = 12.84) than men (M = 25.42, SD = 12.19, F = 10.95,
p < 0.001). No age differences were found in FCQ-T-r. Then,
we compared the FCQ-T-r total scores reported in our stud-
ies with those resulting from similar studies conducted both in
community and clinical samples. The FCQ-T-r scores assessed
in our studies were lower than those reported in German,
t(566) = −9.54, p < 0.001, and Spanish community studies,
t(1484) = −17.16, p < 0.001 (Meule et al., 2014; Rodríguez-
Martín and Molerio-Pérez, 2014), as well as in the Italian clin-
ical sample, t(747) = −12.58, p < 0.001 (Innamorati et al., in
press).

Concurrent Validity
The relationship between FCQ-T-r and other psychological vari-
ables were assessed by standard Pearson correlation in sample 2
(see Table 4). FCQ-T-r was positively and significantly related
to DEQ (r = 0.575; p < 0.001) and negative affect (r = 0.275;
p < 0.001) scores.

Discussion

The FCQ-T is a well-established multidimensional measure of
trait food craving. A growing body of literature on FCQ-T
psychometric properties has showed its validity and reliabil-
ity (Cepeda-Benito et al., 2000a; Nijs et al., 2007; Noh et al.,
2008; Meule et al., 2012), as well as its utility in clinical
contexts (Moreno et al., 2008, 2009). More recently, a short
form of the FCQ-T (i.e., the FCQ-T-r) has been proposed
(Meule et al., 2014), and two studies conducted with general
(Rodríguez-Martín and Molerio-Pérez, 2014) and clinical pop-
ulations (Innamorati et al., in press) confirmed the validity and
reliability of this measure. The goal of the present work was to
expand on the above research by providing a CFA study of the
FCQ-T-r.

The unidimensional model showed an acceptable fit to the
data in both samples. Thus, the current research confirmed
the factor structure of the measure in line with previous stud-
ies (Meule et al., 2014; Rodríguez-Martín and Molerio-Pérez,
2014; Innamorati et al., in press) and showed that our FCQ-T-
r Italian version has an excellent reliability. To our knowledge,
this is the first study reporting a cross-validation of the FCQ-T-r
using CFA.

Descriptive statistics were carried out to compare FCQ-T-r
scores in different age and gender groups. According to previ-
ous studies, results showed that women had higher FCQ-T-r
scores than men in both samples (Cepeda-Benito et al., 2003;

TABLE 4 | Relationship between the FCQ-T-r and other variables.

Positive
affect

Negative
affect

Reappraisal Expressive
suppression

Disordered
eating

FCQ-T-r 0.091 0.275∗∗ −0.114 −0.060 0.575∗∗

∗∗p < 0.001

Meule et al., 2014; Rodríguez-Martín and Molerio-Pérez, 2014;
Innamorati et al., in press). Furthermore, differently from
a community study that showed a positive correlation
between age and FCQ-T-r (Rodríguez-Martín and Molerio-
Pérez, 2014), no age differences were found for FCQ-T-r
scores, in line with previous studies (Meule et al., 2014;
Innamorati et al., in press).

Further analyses have been carried out in the second
sample in order to evaluate relationships among FCQ-T-r
and other relevant measures of disordered eating, emo-
tion regulation strategies, and negative affective states.
High positive correlations have been found between trait
food craving and disordered eating. This finding is con-
sistent with previous studies which reported concurrent
validity coefficients of the FCQ-T-r with low dieting suc-
cess (Meule et al., 2014), binge eating severity (Innamorati
et al., in press), food thought suppression (Rodríguez-
Martín and Molerio-Pérez, 2014), and disinhibition and
hunger dimensions of the EI (Cepeda-Benito et al., 2000b).
Moreover, moderate positive correlations have been found
between trait food craving and measures of negative affec-
tivity, according to previous works (e.g., Meule et al.,
2012).

Our findings also showed a small and marginally sig-
nificant negative correlation between trait food craving
and cognitive reappraisal. To the best of our knowledge,
few studies have showed a possible relationship between
food craving and emotion regulation. For example, a study
revealed that cognitive reappraisal significantly reduced
self-reported desirability of craved foods (Giuliani et al.,
2013). Although in the current research this relation-
ship only approached significance, our findings indicated
that reappraisal (i.e., a cognitive emotion regulation
strategy) could be a possible mediator in the relation
between the tendency to crave for food and the sub-
sequent correlated behavior of consuming craved food.
Future studies with a longitudinal design should address
this issue.

In sum, the present work confirmed the unidimen-
sional model of trait food craving, in line with previous
research. In spite of the strengths of this study, there
are some limitations to our conclusions. Our sampling
method was non-probabilistic, although the second sam-
ple was stratified by gender and age according to the
national census. Future studies with larger samples and
with probabilistic sampling procedures will be useful to
avoid bias in estimating FCQ-T-r scores. Only self-report
measures were used to assess trait food craving. To avoid
that the explained variance could be somewhat inflated by
common method effects, future research could use behav-
ioral measures in addition to questionnaires. Moreover,
future studies could be extended to other age groups
(e.g., children and adolescents), taking into account that
they are possible targeted groups for cognitive interven-
tions aimed at preventing food craving and promoting
healthy eating attitudes and behaviors (e.g., Silvers et al.,
2014).
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Despite these limitations, the results of the present study
showed that our FCQ-T-r Italian version has good psycho-
metric properties. Thus, it could be used to assess trait
food craving in an Italian community population of adultsas
a brief and valid alternative to the full version of the
FCQ-T.
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