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Food cravings in food addiction: The distinct role of positive reinforcement
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Craving for a particular substance is an essential characteristic of addictive behavior. Increasing evidence
suggests that food cravings and excessive food consumption could similarly be due to addictive processes.
Recently, the Yale Food Addiction Scale (YFAS) was introduced for identifying individuals with addictive eating
patterns. We conducted an online study (n=616, 75.8% female) in which participants filled out the YFAS and
the Food Cravings Questionnaire-Trait (FCQ-T). Participants diagnosed as being addicted to food using the YFAS
had higher scores on all food craving subscales except for anticipation of positive reinforcement that may result
from eating. In a subsequent regression analysis, all food craving subscales positively predicted food addiction
symptoms while positive reinforcement negatively predicted food addiction symptoms. Similar to other addic-
tive behaviors, results indicate that individuals with addictive eating patterns experience more food cravings,
but concurrently do not expect a positive reinforcement through eating.

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Craving refers to an urgent desire, longing, or yearning for a particu-
lar substance, which includes alcohol, tobacco, drugs, and food (Hormes
& Rozin, 2010). In relation to food cravings, it is this intensity and spec-
ificity that distinguishes such cravings from ordinary feelings of hunger
(Hill, 2007). In both substance use and eating behavior, cravings have
been associated with excessive consumption of the craved substance,
and non-compliance to long-term goals that include refraining from
consumption. Drug cravings are associated with relapse in substance
abuse (e.g. Allen, Bade, Hatsukami, & Center, 2008) and food cravings
are associated with binge eating (Gendall, Sullivan, Joyce, Fear, &
Bulik, 1997; Meule, Lutz, Vögele, & Kübler, 2012) or unsuccessful
dieting (Meule, Westenhöfer, & Kübler, 2011). Furthermore, food
cravings have been found to be positively correlated with body-mass-
index (BMI; Franken & Muris, 2005). Morbidly obese patients reported
more food cravings than control participants on the Food Cravings
Questionnaire-Trait (FCQ-T), except for positive reinforcement as a
result from eating (Abilés et al., 2010).

In the past decade, a plethora of studies has been published that
relate excessive food consumption, like in obesity or binge eating disor-
der, to addictive behavior (e.g. Davis & Carter, 2009; Gearhardt, Corbin,

& Brownell, 2009a; Pelchat, 2009; Volkow, Wang, Fowler, & Telang,
2008), albeit critical remarks regarding the clinical validity or utility of
the food addiction model have also been noted (e.g. Wilson, 2010).
Recently, Gearhardt, Corbin, and Brownell (2009b) presented a ques-
tionnaire for identifying addictive eating patterns (Yale Food Addiction
Scale, YFAS) which assesses symptoms of food addiction according to
the diagnostic criteria for substance dependence.

One of the most compelling similarities between food and drug
addiction is the experience of craving which is often accompanied by
a loss of control and subsequent ingestion of the craved substance or
food. Overlapping neural structures were identified to be involved in
the experience of food or drug craving. For instance, activation of the
insula was found during food craving (Pelchat, Johnson, Chan, Valdez,
& Ragland, 2004). This area has also been recognized as a crucial part
in urges to take drugs (Naqvi & Bechara, 2009). Using the YFAS,
Gearhardt et al. (2011) found food addiction symptoms to correlate
with elevated activation in reward circuitry (e.g. anterior cingulate,
orbitofrontal cortex, and amygdala) during anticipation of food intake.
Similar activation patterns could consistently be found in cue-induced
craving paradigms across studies with nicotine, alcohol or cocaine
users (Kühn & Gallinat, 2011). Moreover, food addiction symptoms
were highly correlated with habitual experiences of food craving
(Meule et al., 2012). In the current study, we investigated the relation-
ship between food craving and food addiction in greater detail. Specifi-
cally, we explored relationships between symptom count and diagnosis
of the YFASwith the subscales of the FCQ-T.We hypothesized that food
addicted participants would score higher on food craving subscales as
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compared to non-addicted participants. Furthermore, we expected food
craving subscales to positively predict the amount of food addiction
symptoms, and that this relationship should be independent of
current body mass.

2. Method

2.1. Participants

Data were collected as part of an online study that included a range
of questionnaires related to eating behavior, but also questionnaires
related to other constructs (e.g. impulsivity). Details of this study are
reported elsewhere (Meule et al., 2012). Student councils of several
German universities were contacted by e-mail and asked to distribute
the internet address of the online study using their mailing lists. As an
incentive, five×50 Euro were raffled among participants who complet-
ed the entire set of questions (N=617 participants). Questionnaire
completion took approximately 25 min. The majority of participants
were women (75.8%, n=467). Almost all participants were students
(80.9%) and had German citizenship (95.5%). Data from one participant
were excluded from further analyses because of implausible state-
ments. Participants reported their age (in years), weight (in kilogram),
and height (in meters). BMI was calculated as weight divided by height
squared. Mean BMI was 22.3 kg/m2 (SD±3.3). Participants had amean
age of 24.5 years (SD±4.0).

2.2. Measures

2.2.1. Food Cravings Questionnaire-Trait
Food cravingswere assessed using the trait version of the Food Crav-

ings Questionnaires (FCQ-T; Cepeda-Benito, Gleaves, Williams, & Erath,
2000). This 39-item instrument asks participants to indicate on a 6-
point scale how frequently they experience food cravings (ranging
from never to always). The FCQ-T consists of the subscales intentions
and plans to consume food (intentions), anticipation of positive rein-
forcement that may result from eating (positive reinforcement), antici-
pation of relief from negative states and feelings as a result of eating
(relief), lack of control over eating (lack of control), thoughts or preoccu-
pation with food (preoccupation), craving as a physiological state (hun-
ger), emotions that may be experienced before or during food cravings
or eating (emotions), cues that may trigger food cravings (cues), and
guilt from cravings and/or giving into them (guilt). Validity of the
FCQ-T has been shown by strong associations with disinhibited eating
or eating disorder symptoms in healthy participants and eating disorder
patients (Cepeda-Benito, Fernandez, &Moreno, 2003; Cepeda-Benito et
al., 2000; Moreno, Rodríguez, Fernandez, Tamez, & Cepeda-Benito,
2008). Moreover, FCQ-T-subscales have been found to discriminate be-
tween successful and unsuccessful dieters (Meule et al., 2012) or an-
orexia and bulimia nervosa subtypes (Moreno, Warren, Rodríguez,
Fernández, & Cepeda-Benito, 2009). Internal consistency of the English
version isα=.97 for the total score and ranges betweenα=.81–.94 for
the subscales (Cepeda-Benito et al., 2000). In the present study, internal
consistency was α=.96 for the total score and ranged between
α=.72–.92 for the subscales (Table 1).

2.2.2. Yale Food Addiction Scale
Food addiction symptoms were assessed using the Yale Food Ad-

diction Scale (YFAS; Gearhardt et al., 2009b). This 25-item instrument
contains different scoring options (dichotomous and frequency scor-
ing) to indicate experience of addictive eating behavior. A symptom
count can be calculated which can range between zero to seven
food addiction symptoms. Moreover, a diagnosis of food addiction
can be made if at least three symptoms and a clinically significant im-
pairment are present. The YFAS has been found to highly correlate
with scores on the Eating Attitudes Test and emotional and external
eating behavior and to predict binge eating (Gearhardt et al., 2009b;

Meule, Vögele, & Kübler, in press). Only a weak correlation was
found with BMI, but food addiction diagnoses increased remarkably
in obese participants (Meule et al., in press). Internal consistency of
the English version is α=.86 (Gearhardt et al., 2009b) and was
α=.83 in the present study.

2.3. Statistical analyses

Participants who received a food addiction diagnosis (n=48) were
compared to non-addicted participants (n=568) on the subscales and
the total score of the FCQ-T. A non-parametric test (two-sample Kolmo-
gorov–Smirnov–Z)was chosen because of unequal sample sizes and de-
viation from normal distribution. Subsequently, FCQ-T subscales were
used as predictors in a linear regression analysis with the YFAS symp-
tom count as dependent variable. Here, we combined all subscales but
positive reinforcement into one predictor in order to reduce the number
of possible interaction terms. Thus, we calculated a regression analysis
with three z-standardized predictors: positive reinforcement, food
craving without positive reinforcement, and the interaction positive
reinforcement×food craving without positive reinforcement.1

3. Results

3.1. Group differences

Groups did not differ in age (K–S–Z=.83, ns) or BMI (K–S–Z=1.00,
ns). Individuals with a food addiction diagnosis had a higher FCQ-T total
score and higher scores on all FCQ-T-subscales, except for positive
reinforcement (Table 1).

3.2. Food craving subscales and food addiction symptoms

The overall model was significant (F(3,612)=173.55, pb .001). Also,
all three predictors in this model were significant. Positive reinforce-
ment negatively predicted food addiction symptoms (β=−.22,
pb .001) while these were positively predicted by other FCQ-T-
subscales (β=.74, pb .001). A significant interaction indicated that
food addiction symptoms were predicted by increasing experience of
food craving and concomitantly decreasing anticipation of positive rein-
forcement (β=.11, pb .001). Inclusion of BMI as control variable was
not significant (β=−.01, ns) and did not alter beta-weights of the
other predictors.

Table 1
Group differences on the Food Cravings Questionnaire-Trait.

Food addiction
(n=48)M (SD)

No food addiction
(n=568)M (SD)

K–S–Z p

Intentions (α=.79) 12.19 (3.43) 8.33 (2.90) 3.49 b.001
Positive reinforcement (α=.81) 15.25 (4.99) 13.83 (4.48) .91 ns
Relief (α=.77) 9.46 (3.33) 7.14 (2.92) 2.02 b.01
Lack of control (α=.90) 25.25 (7.21) 14.84 (5.72) 3.48 b.001
Preoccupation (α=.92) 25.81 (8.18) 12.94 (5.54) 4.06 b.001
Hunger (α=.72) 13.71 (4.32) 11.67 (3.29) 1.53 b.02
Emotions (α=.88) 15.63 (5.65) 10.00 (4.38) 3.08 b.001
Cues (α=.78) 16.23 (3.94) 13.06 (3.92) 1.92 b.01
Guilt (α=.88) 13.56 (3.94) 6.48 (3.11) 4.30 b.001
Total (α=.96) 147.08 (34.54) 98.29 (27.69) 3.88 b.001

1 All three predictors were intercorrelated (r=.14–.58, all p'sb .01). However, inspec-
tion of tolerance (range: .63–.94) and variance inflation factor (range: 1.07–1.58) did
not indicate a problem of collinearity (cf. O'Brien, 2007).
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4. Discussion

In the current study, we found that individuals who present with
signs of addictive eating behavior report more experiences of a variety
of food craving dimensions such as intentions to consume food,
anticipation of relief from negative states as a result of eating, lack of
control over eating, preoccupation with food, hunger, emotions before
or during eating, cue-elicited craving, and guilt. However, food cravings
related to an anticipation of positive reinforcement as a result from
eating were not elevated. Moreover, food addiction symptoms were
positively predicted by experiences of food cravings, but concurrently
were negatively predicted by food cravings in relation to positive
reinforcement.

These results correspond to the study by Abilés et al. (2010), who
also found that morbidly obese patients reported more food cravings
except for positive reinforcement when compared to normal-weight
controls. In our study, food addicted and non-addicted participants
did not differ in BMI, which may be due to our predominantly
normal-weight and non-clinical sample. However, these results sug-
gest that differences in craving can be predicted by other variables
than BMI and, therefore, elevated levels of craving in morbidly obese
patients might be associated with an increased prevalence of food
addiction.

While participantswho scored high on the YFAS experienced elevat-
ed food cravings, they did not anticipate to be positively reinforced by
eating. This might suggest an increased food wanting with decreased
food liking in people with food addiction symptoms. However, inspec-
tion of the questionnaire items reveals that the positive reinforcement
subscale rather refers to anticipated positive effects after eating. People
with food addiction symptoms may want craved foods and even like
their taste, but they already know itwill notmake them feel better. Sim-
ilarly, they experience feelings of guilt after giving in to cravings. Hence,
our results further demonstrate the ambivalent nature of food craving
experiences (Cartwright & Stritzke, 2008) and this ambivalence seems
to be evenmore pronounced in individualswith addictive eating behav-
iors. Furthermore, results also correspond to thefinding that food intake
can lead to negativemood rather than positivemood in eating disorders
(e.g. Alpers & Tuschen-Caffier, 2001).

Interpretations of our results are limited by our sample that con-
sisted predominantly of normal-weight women. A replication of our re-
sults in a sample of obese persons is warranted. Moreover, we
investigated a cross-sectional sample which precludes conclusions
about causal directions or longitudinal changes in craving and addictive
eating behavior. Furthermore, we only used self-report measures of
food craving and food addiction. Interviews to make diagnoses of food
addiction may be a more valid approach (cf. Cassin & von Ranson,
2007). With regard to food cravings, however, it has been recognized
that “subjective self-report seems the only viable assessmentmodality”
(Shiffman, 2000, p. S172).

In sum, food cravings are a substantial part of eating behavior that
highly resembles addiction. Similarly to chronic drug addiction, food
addicted individuals do not expect positive reinforcement after the
consumption of food. All other dimensions of food craving positively
predict symptoms of food addiction. Thus, our results contribute to
rising evidence of the concept of food addiction. Future investigations
may explore the relationships between addictive eating, food cravings
and body mass in more detail. For instance, neither did BMI differ
between groups nor did it influence the relationship between food
cravings and food addiction symptoms in our study. However, both
food addiction diagnoses and food cravings are increased in obese
samples as compared to normal-weight samples, but do not differ
between obese classes (Abilés et al., 2010; Meule, 2011) which might
suggest a non-linear relationship between those constructs and BMI.
Furthermore, restrictive diets and weight loss have been found to
reduce food cravings (Martin, O'Neil, & Pawlow, 2006; Martin et al.,
2011). Accordingly, longitudinal studies may investigate the effects of

weight loss on addictive eating and the role of food cravings in this
relationship.
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