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Food craving is associated with multiple weight loss attempts
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Abstract The aim of the study was to investigate the
association between food craving and lifetime number of
weight-loss attempts, as a proxy index of difficulties in
weight-loss maintenance. The participants were 100 adult
out-patients with BMI > 25 admitted at three medical
centers for the treatment of obesity and excess weight in
Rome (Italy). The patients were administered the State and
Trait Food Cravings Questionnaire, trait version (FCQ-T).
The patients with five or more weight loss episodes
(compared to those with four treatments or less) differed in
all the dimensions of the FCQ-T. Food craving is associ-
ated with more difficulties in weight-loss maintenance after
weight-loss interventions.
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Introduction

Obesity and overeating are widespread conditions caused
by multiple and different factors that are spreading expo-
nentially throughout the world. Approximately 1.6 billion
adults worldwide were overweight [body mass index
(BMI) > 25 kg/mz] and at least 400 million were obese
(BMI > 30 kg/mz) in 2005; in other words, this means that
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the prevalence of obesity has increased dramatically over
the last five decades worldwide, reaching around one-third
of the population in the most affected countries with
another 30 % being overweight [1].

Weight-loss interventions to correct excess weight and
obesity are very frequent, but approximately 20 % of
individuals are successful at long-term weight-loss main-
tenance [2]. Recidivism is high and repetitive loss and
regain of body weight is a prevalent phenomenon in the
history of obese patients [3].

In the last decades, several researchers have hypothe-
sized some parallelism between addictive behaviors, eating
disorders, and obesity [4—6], and introduced the construct
of “food addiction”. Food addiction is a chronic and
relapsing condition due to the interaction among several
variables which increase the craving for specific foods [7]
with the aim of gaining a feeling of pleasure and excite-
ment [8].

The parallelism between addictive behaviors and obesity
are at the genetic [9] and neurochemical/neuroanatomical
[4, 5, 10] levels, and are associated with environmental
factors linked to the laws of learning [11]. For example,
researchers indicated dysregulation in the brain dopamine
pathway of obese patients [4, 5, 10] as earlier evidenced in
drug addiction [12].

A second considerable characteristic shared by obesity
and addictive disorders is the chronic and relapsing course
of the illness [8]. Obese and overweight patients have a
history of frequent relapses after weight-loss treatments,
which are successful in the short term but appear to be
ineffective in the long term [13, 14]. Numerous factors are
associated with relapses and difficulties in weight-loss
maintenance, for example binge eating, emotional eating,
passive coping styles [15], depression and substance abuse
[16], and physical inactivity [17].
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Furthermore, obese people report greater craving for
foods [18, 19], experience more negative affects, and eat
arousing foods more frequently than control subjects [8].

Several studies reported an association between food
craving (FC; i.e., the intense desire to consume a specific
food) and eating disorders, such as bulimia nervosa (BN)
[20], anorexia nervosa (AN) [20], binge eating disorder
(BED) [21, 22], night eating syndrome (NES) [23], as well
as overeating and obesity [19, 24].

Thus, the aim of the study was to investigate the association
between food craving and lifetime number of weight-loss
treatments in patients who were currently attending a weight-
loss program. The lifetime number of weight-loss attempts
was used as proxy index of relapses after nutritional treat-
ments. We hypothesized that higher FC is associated with
more lifetime weight-loss interventions.

Materials and methods
Participants and procedure

The participants were 100 consecutive outpatients (27 men
and 73 women) who were attending low-energy diet therapy
in three medical centers specialized in the treatment of obesity
and excess weight in Rome (Italy). All the patients were
enrolled between January and May 2011, and voluntarily
accepted to participate in the study and signed informed
consent. The criteria included an age between 18 and
65 years, and a BMI of 25 or higher. Exclusion criteria were
the presence of major disorders of the central nervous sys-
tem (e.g., epilepsy, dementia, or Parkinson disease), and the
presence of any condition affecting the ability to complete
the assessment, including the denial of informed consent. The
average age of the patients was 40.95 £+ 11.92 years (range
18-65 years).

Measures
Socio-demographic and clinical data

Clinical and socio-demographic information was retrieved
from medical records by two researchers independently. In
cases of disagreement, a third party was consulted. Weight-
loss attempts have been defined as specific weight loss
periods in which individuals have intentionally engaged in
weight-loss programs with the help of physicians or
nutritionists [25].

Food craving

Patients were administered the Italian version of the State
and Trait Food Cravings Questionnaire, trait version (FCQ-T)
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[26], a 39-item scale measuring FC. The FCQ-T measures
nine dimensions of FC [20]: (1) anticipation of positive
reinforcement from eating (ANT+); (2) anticipation of
relief of negative states and feelings from eating (ANT—);
(3) intentions and plans to consume food (Intent); (4) cues
that may trigger food cravings (Cues); (5) thoughts or
preoccupation with food (Thoughts); (6) craving as hunger
(Hunger); (7) lack of control over eating (Control); (8)
emotions that may be experienced before or during food
cravings or eating (Emotions); and (9) guilt from cravings
and/or for giving into them (Guilt). The scale demonstrated
good psychometric properties [20, 27].

Statistical analysis

Differences between groups were analyzed with Mann—
Whitney U tests for two independent samples for non-nor-
mally distributed quasi-dimensional variables, and one-way
Fisher exact tests and Chi-squared tests (Xz) for N x N con-
tingency tables. To assess the independent association
between groups and each variable significant at the bivariate
analyses, while handling for non-normality of predictors, we
performed a robust generalized linear model with Newton—
Raphson algorithm. Groups were entered as criterion and
variables significant at the bivariate analyses as independent
variables. All the analyses were performed with the Statistical
Package For Social Sciences (SPSS) for Windows 17.0.

Results

Forty-eight percent of the patients were obese (BMI > 30)
and 52 % were overweight (Mean BMI of the patients was
30.58 £ 5.31). Furthermore, 46 % of the patients reported
four lifetime weight-loss treatments or less, while 54 %
reported five or more lifetime weight-loss treatments. Dif-
ferences between groups are listed in Table 1. Patients
reporting more lifetime weight-loss treatments (compared to
those with fewer weight-loss treatments) were more fre-
quently women (87.0 vs. 56.5 %; P < 0.001) and reported
higher scores on the FCQ-T (12631 &+ 32.13 vs.
98.28 £ 33.28; U = 640.50; P < 0.001) and in all its
dimensions, but they did not differ in their preference for fatty
and sweet food in their cravings (4.48 £ 3.22 vs.
3.52 £ 2.28; U = 1,060.50; P = 0.20). Furthermore, groups
did not differ in age (40.87 £ 11.62 vs. 41.04 £ 12.39;
U=122150; P=0.89), and BMI (31.18 & 5.08 vs.
29.87 £+ 5.54; U = 1,006.50; P = 0.10).

To assess the independent association between groups
and each variable significant at the bivariate analyses, we
performed a robust generalized linear model with groups as
criterion and variables as independent variables. The model
fitted the data well (Likelihood ratio y3o = 36.67;
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Table 1 Differences between groups
Patients with Patients with 4  Test Sig. Robust generalized linear model*
5+ weight- weight-loss
loss treatments  treatments Odds ratio 95 % Sig.
(N =54) or less confidence
(N = 46) interval for
the Odds ratio
Lower  Upper
Women 87.0 % 56.5 % 0.001 3.45 0.99 1250  0.06
BMI 31.18 £ 5.08 29.87 £ 5.54 U = 1,006.50 0.10
Age 40.87 £ 11.62  41.04 + 12.39 U = 1,221.50 0.89
Unemployed 22.2 % 21.7 % 0.57
School
<5 years 9.3 % 156 % ¥ =173 0.42
6-13 years 61.1 % 48.9 %
>16 29.6 % 35.6 %
Smokers 29.6 % 39.1 % 0.22
Number of preferred foods to crave 448 + 3.22 3.52 +£2.28 U = 1,060.50 0.20
Number of high fat foods to crave 0.80 + 1.17 0.70 £+ 1.01 U = 1,209.00 0.80
Number of high sugar foods to crave 1.85 £ 1.57 143 £ 1.47 U = 1,045.00 0.16
Number of high fat and sugar foods to crave  1.83 + 1.68 141 £ 1.34 U = 1,082.00 0.26
FCQ-T
126.31 £ 32.13 08.28 £33.28 U = 640.50 <0.001 -
ANT+ 16.06 £ 5437  12.02 + 4.951 U = 683.50 <0.001 1.20 1.02 141 0.05
ANT— 9.72 £ 3.993 7.74 £ 3.094 U = 859.50 0.01 0.82 0.65 1.03  0.09
Intent 9.31 £3.232 7.80 £ 3.357 U = 873.00 0.01 0.76 0.60 097  0.05
Cues 14.57 £ 4546 1191 £+ 4.386 U = 824.00 0.01 1.12 0.97 1.30  0.13
Thoughts 17.26 £ 8.175  12.80 £ 6.358 U = 798.50 0.01 1.01 0.92 .11 0.82
Hunger 13.67 £ 3.660 11.61 £ 3.913 U = 820.50 0.01 1.02 0.84 124  0.88
Control 2043 £ 7.121 1624 £+ 7.651 U = 767.00 0.001  0.99 0.90 1.10  0.87
Emotions 13.59 £4.479 10.07 £ 4394 U = 693.00 <0.001 1.13 0.94 135 0.20
Guilt 11.52 £ 3.805 8.04 £ 3.841 U = 639.50 <0.001 1.23 1.02 1.50  0.05

In bold are tests significant for P < 0.05
One-way Fisher exact tests were not otherwise specified
* Model fit: likelihood ratio X%o = 36.67; P < 0.001

P < 0.001). Groups were independently associated with
only three-dimensions of the FCQ-T. Patients with more
weight-loss treatments (compared to those with fewer
weight-loss treatments) were: (1) 1.2 times more likely to
have higher scores on the FCQ-T ANT+ [95 % confidence
interval (CI) 1.02/1.41; P < 0.05]; (2) 1.3 times more
likely to have lower scores on the FCQ-T Intent (95 % CI
0.60/0.97; P < 0.05); and (3) 1.2 times more likely to have
higher scores on the dimension Guilt (95 % CI 1.02/1.50;
P < 0.05).

Discussion
The aim of the study was to investigate the association

between FC and lifetime number of weight-loss treatments
in patients who were currently attending low-energy diet

therapy. The results of the study are in line with the
hypothesis that FC is associated with more lifetime weight-
loss attempts, a proxy index of relapses after weight loss
interventions.

These results are consistent with the hypothesis that FC
may be linked to more relapses and difficulties in weight-
loss maintenance after low energy diets in obese patients,
and are also consistent with the hypothesis that conceptu-
alizes obesity as an addictive behavior. In fact, craving is
supposed to be a key variable in favoring relapses in
patients with substance abuse [28, 29].

Our findings indicate that obese patients reporting more
weight-loss treatments have higher anticipation of relief
from negative states and feelings derived from eating and
have more guilt from cravings, and lower planning in
consuming food. These results support the previous liter-
ature [16]. The feeling of an urge to eat and the depressive
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symptoms, associated with guilt after binging, were indi-
cated as risk factors for relapses after weight-loss treat-
ments. Furthermore the result, which indicates that the
anticipation of positive reinforcement is linked to the dif-
ficulty in maintaining weight-loss, calls into question the
reward system, which is implicated in the perception of
pleasure and involved in addictive disorders [30, 31]. In the
last years, literature has reported numerous alterations in
the reward system of individuals suffering from eating
disorders, especially obese patients [4-6], but also in
patients with BN [32] or BED ([33]. The simultaneous
presence of high anticipation of positive reinforcement
associated with food, and less programming and intent to
consume foods are also consistent with the hypothesis of
Volkow and colleagues [34] who suggest an implication of
the executive functions in obesity.

Nevertheless, the association between FC and weight-
loss treatments may be interpreted in the opposite way, i e.,
relapses following weight-loss treatments may contribute
to increase FC, rather than the other way around. Observ-
ing diet restrictions might influence FC, although this is a
controversial issue [35, 36].

In spite of our interesting results, the study has some
noteworthy limitations. Firstly, the sample is limited and
the patients were recruited from only three medical centers,
which may limit the generalizability of the results. Sec-
ondly, we have not assessed patients for psychopathology
(for example, mood disorders or eating disorders). Thirdly,
we only used self-report measures and the difficulty in
weight-loss maintenance was measured indirectly through
the lifetime number of weight-loss treatments. Neverthe-
less, our results have important implications for clinicians.
They have to assess FC carefully, given its association with
relapses and difficulties in weight-loss maintenance [37],
and with binge eating [22], and planning specific treat-
ments for those patients who have higher craving for foods
[38-40].

In conclusion, our results seem to support the hypothesis
indicating obesity as an addictive behavior, and point out
the role of craving in relapses and difficulties in weight-
loss maintenance after diet treatments. Therefore, future
interventions may benefit from the assessment of FC in
order to identify unsuccessful weight-loss maintainers and
tailor specific interventions for these patients.
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