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Abstract: Food addiction (FA) and binge eating disorder (BED) co-occur and share compulsive eating
symptoms. When using an FA measure, it is important to evaluate its performance in a population
presenting compulsive eating. The study aims to validate the Addiction-like Eating Behavior Scale
(AEBS) among a clinical sample characterized by compulsive eating and overweight/obesity and to
evaluate its incremental validity over the Yale Food Addiction Scale 2.0 (YFAS). Patients seeking help
for compulsive eating (n = 220), between January 2020 and July 2023, completed online questionnaires,
including FA, compulsive eating, and BMI evaluations. The factor structure, internal consistency, and
convergent, divergent, and incremental validity were tested. The sample had a mean age of 44.4 years
old (SD = 12.7) and a mean BMI of 38.2 (SD = 8.0). The two-factor structure provided a good fit
for the data, with factor loadings from 0.55 to 0.82 (except for item 15) and the internal consistency
was high (ω = 0.84–0.89). The AEBS was positively correlated with the YFAS (r = 0.66), binge eating
(r = 0.67), grazing (r = 0.47), craving (r = 0.74), and BMI (r = 0.26), and negatively correlated with
dietary restraint (r = −0.37), supporting good convergent and divergent validity. For each measure of
compulsive eating, linear regression showed that the AEBS “appetite drive” subscale had a unique
contribution over the YFAS. This study provided evidence that the AEBS is a valid measure among
a clinical sample of patients with compulsive eating and overweight/obesity. However, questions
remain as to whether the AEBS is a measure of FA or compulsive eating.

Keywords: addictive eating; binge eating; compulsive eating; food addiction; obesity; validation

1. Introduction

The high rate of obesity and its related consequences have challenged the scientific
community for decades [1]. To provide effective solutions to manage the obesity epidemic,
a much more advanced comprehension of the contributing factors is required [2,3]. For
a subgroup of the population encountered in clinical settings, compulsive eating would
be one of those key factors [4,5]. Compulsive eating has been associated with many
physical (e.g., chronic diabetes, hypertension, and chronic headaches) and psychological
(e.g., mood, anxiety, and sleep problems) consequences independent of weight status [6].
This relatively broad construct encompasses different specific eating behaviors or responses
(e.g., grazing, binge eating, and emotional eating) that all have in common loss of control
over food. For example, grazing involves repetitious and unplanned eating of small
amounts of food throughout the day, while binge eating involves eating much larger than
usual amounts of food in a restricted period, and emotional eating involves eating mostly
in response to negative emotions. Recent studies have organized these behaviors into
different dimensions [7,8] or on a continuum of severity [9,10]. Of particular interest,
food addiction (FA), a form of compulsive eating that involves irresistible cravings and
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an inability to resist highly palatable foods, has received a lot of attention in the last
two decades. FA has been theorized to be the most severe form of compulsive eating, that
is a more severe and consolidated form of compulsion derived from repeated binge eating
behaviors [9,10]. While some results support this hypothesis [11], the extensive similarities
with the binge eating disorder (BED) have fueled a debate about the conceptualization of
FA [12,13]. Nevertheless, many researchers believe that recognizing patients as addicted to
food could lead to important public health implications like specific treatment development
and accessibility, better regulation of ultra-processed foods, calorie-dense food taxes, and
neutral food labeling [14].

The first efforts to conceptualize FA were made by adapting the diagnostic criteria for
substance-related and addictive disorders (SRAD) to the area of eating difficulties [15,16].
In this conceptualization, palatable food was considered highly addictive like alcohol and
drugs, explaining why some people could not resist eating it [17–19]. The well-known and
widely used Yale Food Addiction Scale (YFAS), published by Gearhardt and colleagues [20],
stems from this conceptualization and is based on the Diagnostic Statistical Manual (DSM-5)
criteria for SRAD [21]. Despite the important contribution of the YFAS to the FA literature,
the underlying conceptualization of the instrument remains disputed [22,23]. The main
concern is whether FA should be treated in the same way as substance addiction considering
fundamental differences between food and other addictive substances. Among the most
frequently raised criticisms are that food is essential for survival (unlike substances), the
magnitude of the addictive potential of food is not as significant as that of alcohol or drugs,
and certain SRAD criteria may not apply perfectly to food [24,25].

In response to these criticisms, an alternative FA conceptualization was proposed,
emphasizing eating behaviors rather than the addictive potential of food [26]. Based on the
dual-process theories of motivation, which stipulate that addiction can develop from an
imbalance between two systems, the automatic (impulsive system) and a regulatory execu-
tive system (reflexive system), Ruddock and colleagues [26] developed the Addiction-like
Eating Behavior Scale (AEBS). The AEBS items originate from a qualitative study conducted
among 210 participants from the university community, resulting in the generation of six
characteristics and a pool of 62 items associated with FA [27]. A validation study was then
carried out among a community sample of 555 individuals, reducing the number of items
to 15, divided into two subscales: (1) appetite drive, which reflects increased reactivity to
reward-related cues; and (2) low dietary control, which reflects decreased ability to exert
inhibitory control [26]. Results of this study indicated a two-factor structure, good internal
consistency and test–retest reliability, and convergent validity with measures of FA, binge
eating, and emotional eating as well as body mass index (BMI). Of particular interest, the
AEBS explained a part of BMI variance over and above the YFAS and the Binge Eating Scale
(BES). To date, the AEBS has been translated into and validated in French [28], Italian [29],
Portuguese [30], Turkey [31], and Chinese [32] but only two of these studies included clini-
cal samples of patients with obesity [28,29]. These studies showed good convergent validity
with moderate to strong correlations between the AEBS and the number of YFAS symptoms
(r = 0.41–0.69), the severity of binge eating (r = 0.67–0.76), and BMI (r = 0.23–0.37) and good
discriminant validity with small significant negative correlations between the AEBS “low
dietary control” subscale and dietary restraint or restrained eating (r = −0.17–−0.27) [28,29].
The AEBS factorial structure has been tested only once with a non-community sample,
using a sample of 502 inpatients with a BMI ≥ 35 km/m2, showing a good fit for the data
with the two-factor structure [29].

Despite the good psychometric properties of the AEBS, Vanik and Meule [33] published
a comment that cautioned researchers in the field of compulsive eating to create measures
that correlate strongly with existing ones, thus contributing to the jangle fallacy in the
field. To date, only two studies have examined the distinctive contribution of the AEBS
in explaining FA and binge eating using clinical samples of patients with overweight or
obesity [28,29]. Rossi and colleagues [29] evaluated the ability of the AEBS to differentiate
between individuals with and without FA and individuals with and without BED, using
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the Receiver Operating Characteristics (ROC) curve analysis. They found that a cut-off
point of ≥39 on the AEBS was highly accurate in distinguishing both groups, with 72% of
correct classification for FA (according to the YFAS) and 78.5% for BED (according to the
BES). Legendre and Bégin [28] obtained 77.3% of correct classification for FA (according to
the YFAS) with a cut-off point of ≥41. They also found that both the AEBS and the YFAS
significantly explained 8% and 9%, respectively, of depressive symptoms variance and
neither significantly explained BMI variance. While the studies conducted among obesity
samples are informative and interesting in terms of the psychometric properties of the
AEBS, more studies are needed to examine the incremental validity of the AEBS over the
YFAS with a sample of patients presenting compulsive eating.

The purpose of the study is twofold: (1) to validate the French-Canadian version of
the AEBS among a clinical sample of patients seeking help for compulsive eating with
overweight or obesity and (2) to evaluate the incremental validity of the AEBS over the
YFAS in capturing compulsive eating and BMI. We hypothesize that the AEBS will demon-
strate good psychometric properties (factor structure, internal consistency, and conver-
gent/discriminant validity) similar to those found with community samples and patients
with obesity. Additionally, we expect that the AEBS will capture a portion of compulsive
eating variance that is not accounted for by the YFAS.

2. Materials and Methods
2.1. Participants and Procedure

The sample included 220 participants recruited through a multidisciplinary clinic,
le Centre d’Expertise Poids, Image et Alimentation (Expertise Center for Weight, Body
Image, and Eating Behaviors) between January 2020 and July 2023. The clinic offers care
for individuals with eating disorders and weight management difficulties. To be included
in the study, participants had to be over 18 years old, have a BMI of at least 25 kg/m2,
and be seeking psychological assistance from the clinic. The mean BMI was 38.2 (SD = 8.0,
range 35.3–70.4), with 85.3% reaching the obesity threshold and 14.7% reaching only the
overweight threshold. The mean age was 44.4 years old (SD = 12.7, range 18–72). The
sample was predominantly white (97.7%), female (89.5%), and employed full-time or part-
time (73.6%). The remaining participants included retirees (14.5%), students (7.7%), and
those unavailable for work (4.1%). More than 50% of participants had a university degree
and an annual family income of 60,000 CAD or more.

To enroll in the study, participants completed questionnaires on LimeSurvey and
participated in a short semi-structured interview with a psychologist to assess the presence
of an eating disorder according to the DSM-5 criteria. Height and weight were self-reported
to calculate BMI (kg/m2). This study was approved by the Laval University Research
Ethics Committee (2018-205 CG R-4/14 April 2023) and was conducted in accordance with
the principles of the Declaration of Helsinki.

2.2. Measures
2.2.1. Food Addiction (Behavioral Approach)

The Addiction-like Eating Behavior Scale (AEBS) is a self-report questionnaire that
measures eating behaviors related to FA based on 15 items [26], which are rated on a Likert
scale from 1 (strongly disagree or never) to 5 (strongly agree or always). The instrument had
been translated into French in 2020 [28]. The total score for all items ranged between 15 and
75 with a higher score corresponding to a more important endorsement of addiction-like
eating behaviors. The AEBS can also be divided into two subscales: the “appetite drive”
covers nine items with a score from 9 to 45 (e.g., “I continue to eat despite feeling full”,
“I binge eat”) and the “low dietary control” includes six items with a score from 6 to 30
(e.g., “Despite trying to eat healthy, I end up eating ‘naughty’ foods”). Along with the good
psychometric properties (internal consistency, divergent and convergent validity) of the
AEBS, previous studies have confirmed invariance of the factor structure between sex in
the general population [32] and between inpatients with severe obesity and individuals
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from the general population [29]. This suggests similar factor structure, an equivalent
association of each item to the latent factor, and the same expected item response at the
same absolute level of the trait.

2.2.2. Food Addiction (Substance Approach)

The Yale Food Addiction Scale 2.0 (YFAS) relies on DSM-5 SRAD criteria to assess the
symptoms of FA [20]. It is a self-report questionnaire containing 35 items, each answered on
a Likert scale from 0 (never) to 7 (every day). Items cover 12 different dimensions of SRAD
(eleven symptom criteria and one significant distress/functional impairment criterion) as
consuming more than planned (e.g., “I continued to eat certain foods even though I was
no longer hungry”), using despite consequences (e.g., “I kept eating in the same way even
though my eating caused emotional problems”), craving (e.g., “I had such strong urges to
eat certain foods that I couldn’t think of anything else”), or withdrawal (e.g., “When I cut
down on or stopped eating certain foods, I felt irritable, nervous or sad”). The questionnaire
can be used as a dichotomous diagnosis tool. To conclude regarding the presence of FA, at
least two of the eleven symptom criteria must be met, in addition to the significant distress
or functional impairment criterion (e.g., “I had significant problems in my life because
of food and eating. These may have been problems with my daily routine, work, school,
friends, family, or health”). The questionnaire can also be used to assess the severity of FA
by summing up all the eleven symptom criteria, ranging from 0 to 11. The instrument had
been previously translated and validated into French [34]. The internal consistency of the
YFAS for the present study was high with a McDonald’s Omega of ω = 0.85.

2.2.3. Binge Eating

The Binge Eating Scale (BES) is designed to assess symptoms associated with binge
eating episodes [35]. It is a 16-item self-report questionnaire where participants have to
choose from four statements the one that best describes their situation (e.g., “I have regular
periods during the month when I eat large amounts of food, either at mealtime or at snacks”,
“After I overeat, occasionally I feel guilt or self-hate”, or “I have days when I can’t seem
to think about anything else but food”). Each statement has a value, ranging from zero to
three. The sum of the score ranges from 0 to 46, and the highest score corresponds to more
severe binge eating. A score of 17 or less indicates the presence of few or no episodes of
binge eating, a score of 18–26 indicates moderate severity or frequency of binge eating, and
a score of 27 or more indicates severe binge eating or a high frequency of episodes. The
instrument had been previously translated and validated into French [36]. The internal
consistency of the BES for the present study was high with a McDonald’s Omega of
ω = 0.85.

2.2.4. Grazing

The Grazing Questionnaire (GQ) measures behaviors and cognitions specific to grazing
with loss of control [37]. It is a seven-item self-report questionnaire (e.g., “Do you find
yourself picking at or nibbling food continuously?”) rated on a Likert scale from 0 (never)
to 4 (always). All seven items can be summed up for a total score ranging from 0 to 28. The
GQ showed high internal consistency (α = 0.82), good test–retest reliability (r = 0.67), and
convergent validity with other measures of compulsive eating [37]. The instrument had
been previously translated into French and used by our team [38]. The internal consistency
of the GQ for the present study was high with a McDonald’s Omega of ω = 0.87.

2.2.5. Craving

The Food Cravings Questionnaire Trait reduced (FCQTr) assesses affective, cognitive,
and behavioral aspects of food craving as a trait [39]. It is a 15-item self-report questionnaire
(e.g., “I feel like I have food on my mind all the time”, “I have no will power to resist my
food crave?”) rated on a Likert scale from 1 (never or not applicable) to 6 (always). A higher
total score represents a more intense food craving trait. A previous study validated the
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French version and showed a high internal consistency (α = 0.95) and a positive correlation
with BMI (r = 0.30) and the number of FA symptoms (r = 0.71) [40]. The internal consistency
of the FCQTr for the present study was high with a McDonald’s Omega of ω = 0.93.

2.2.6. Dietary Restraint

The Three-Factor Eating Questionnaire (TFEQ) is designed to assess three aspects
of eating: dietary restraint, disinhibition, and susceptibility to hunger [41]. It contains
a total of 51 questions and is divided into two parts. The first part of the questionnaire
includes 36 items with true or false answers whereas the second part consists of 15 items
rated on a Likert scale from 1 to 4. In the present study, only the dietary restraint subscale
was used to capture cognitive food restriction as well as restricted food intake to control
body weight. This specific subscale contains 21 items with a score ranging from 0 to 21
(e.g., “I consciously hold back at meals in order not to gain weight”, “I do not eat some
foods because they make me fat”). The instrument had been previously translated into and
validated in French [42]. For the present study, the internal consistency was good with a
McDonald’s Omega of ω = 0.80.

2.2.7. Body Mass Index (BMI)

A sociodemographic questionnaire was used to collect data from participants: age,
gender, ethnicity, education, marital status, household income, height, and weight. BMI
was calculated based on standard procedure (kg/m2) with self-reported height and weight.

2.3. Statistical Analysis

Analyses were conducted using IBM SPSS 24.0 and Mplus 8.9 statistical software.
Before proceeding with the analyses, the distributions of all variables were examined. To
achieve the first objective, several analyses were completed. First, a confirmatory factor
analysis (CFA) was performed to ensure the reproduction of the two-factor structure with
our sample. The following indices were used to measure data adequacy: normed χ2 statistic
(χ2/df), comparative fit index (CFI), root-mean-square error of approximation (RMSEA),
and normalized root-mean-square residual (SRMR). An χ2/df ratio of 3 or less and a
value greater than 0.90 for CFI indicate an acceptable fit, while values of 0.08 or less are
acceptable for RMSEA and SRMR [43,44]. Also, McDonald’s Omega was used to assess the
internal consistency of the scale, with 0.70 considered the acceptable lower limit [45]. The
McDonald’s Omega operates with more flexible conditions and provides more accurate
estimates [46]. Finally, correlations were performed between the AEBS and the YFAS, the
BES, the GQ, the FCQTr, and BMI to assess convergent validity, and between the AEBS
and the TFEQ dietary restraint to assess divergent validity. To evaluate the incremental
validity of the AEBS in capturing compulsive eating and additive behaviors, stepwise linear
regressions were performed using both AEBS subscales and the YFAS symptoms count to
predict the BES, the GQ, the FCQTr, and BMI.

3. Results
3.1. Factorial Structure and Internal Consistency

The two-factor structure was confirmed and provided a good fit for the data (normed
χ2 (χ2/df) = 1.45, CFI = 0.973, RMSEA (90% CI) = 0.045 (0.026–0.062), SRMR = 0.054).
Covariance pathways between error terms were added between items 8–10, 11–12, and
2-3-4-9 to improve the fit of the data. Factor loadings were all significant and ranged from
0.55 to 0.82, except for item 15, which had a factor loading of 0.27 (Table 1). McDonald’s
Omega revealed high internal consistency for the entire questionnaire (ω = 0.89) and for
both subscales, “appetite drive” (ω = 0.84) and “low dietary control” (ω = 0.88).
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Table 1. Standardized factor loadings for each item.

Appetite Drive Low Dietary Control

1 2 3 4 5 7 9 14 15 6 8 10 11 12 13

0.72 0.67 0.66 0.63 0.82 0.66 0.55 0.63 0.27 0.61 0.74 0.71 0.71 0.71 0.81

3.2. Convergent and Discriminant Validity

Descriptive statistics are presented in Table 2. Each measure of FA (AEBS and YFAS) as
well as measures of compulsive eating (BES, GQ, and FCQTr) were strongly correlated with
each other, with coefficients ranging from 0.46 to 0.74 (Table 3). The AEBS “appetite drive”
subscale showed high coefficients with compulsive eating scales (r from 0.49 to 0.72), while
the AEBS “low dietary control” showed smaller coefficients with compulsive eating scales
(r from 0.33 to 0.57). The correlations between BMI and measures of FA were small (r from
0.19 to 0.33), and there were no significant correlations between BMI and any measures
of compulsive eating. Finally, dietary restraint showed small negative correlations with
measures of FA (r from −0.25 to −0.37), but there were no significant correlations between
dietary restraint and measures of compulsive eating.

Table 2. Descriptive statistics.

Variables Means (SD)

AEBS 50.3 (9.4)
AEBS—appetite drive 30.5 (5.7)

AEBS—low dietary control 19.9 (5.0)
YFAS symptoms 5.3 (3.2)

BES 23.6 (8.7)
GQ 15.6 (5.4)

FCQTr 56.5 (11.9)
TFEQ—dietary restraint 8.1 (4.3)

BMI 38.2 (8.0)
Note. AEBS = Addiction-like Eating Behavior Scale; YFAS = Yale Food Addiction Scale; BES = Binge Eating Scale;
GQ = Grazing Questionnaire; FCQTr = Food Cravings Questionnaire Trait reduced; TFEQ = Three-Factor Eating
Questionnaire; BMI = Body Mass Index.

Table 3. Correlations between study variables.

1 2 3 4 5 6 7 8 9

1. AEBS 1 0.90 * 0.87 * 0.66 * 0.67 * 0.47 * 0.74 * −0.37 * 0.26 *
2. AEBS—appetite drive 1 0.55 * 0.61 * 0.68 * 0.49 * 0.72 * −0.31 * 0.19 *

3. AEBS—low dietary control 1 0.54 * 0.49 * 0.33 * 0.57 * −0.35 * 0.28 *
4. YFAS symptoms 1 0.61 * 0.46 * 0.64 * −0.25 * 0.33 *

5. BES 1 0.60 * 0.72 * −0.02 0.07
6. GQ 1 0.60 * −0.12 −0.01

7. FCQTr 1 −0.15 −0.15
8. TFEQ—dietary restraint 1 −0.15

9. BMI 1

Note. AEBS = Addiction-like Eating Behavior Scale; YFAS = Yale Food Addiction Scale; BES = Binge Eating Scale;
GQ = Grazing Questionnaire; FCQTr = Food Cravings Questionnaire Trait reduced; TFEQ = Three-Factor Eating
Questionnaire; BMI = Body Mass Index. * p < 0.001.

3.3. Incremental Validity

Using both AEBS subscales and the YFAS symptoms count, the stepwise regression
models were able to explain 52% of binge eating, 27% of grazing, 59% of cravings, and
10% of BMI (Table 4). For each measure of compulsive eating, the AEBS “appetite drive”
subscale had the strongest unique contribution, while the YFAS symptoms count also made
a significant unique contribution, though smaller than the AEBS. The AEBS “low dietary
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control” had a unique contribution only for cravings. For BMI, only the YFAS symptoms
count had a significant unique contribution.

Table 4. Prediction of compulsive eating and BMI using AEBS subscales and YFAS symptoms.

β t F R R2 R2 adj.

BES score

Step 1 187.90 * 0.68 0.46 0.46
AEBS—Appetite drive 0.68 13.71 *

Step 2 118.62 * 0.72 0.52 0.52
AEBS—Appetite drive 0.49 8.29 *

YFAS symptoms 0.31 5.19 *

GQ score

Step 1 67.27 * 0.49 0.24 0.23
AEBS—Appetite drive 0.49 8.20 *

Step 2 42.08 * 0.53 0.28 0.27
AEBS—Appetite drive 0.32 4.44 *

YFAS symptoms 0.26 3.63 *

FCQTr score

Step 1 232.26 * 0.72 0.52 0.51
AEBS—Appetite drive 0.72 15.24 *

Step 2 147.96 * 0.76 0.58 0.57
AEBS—Appetite drive 0.53 9.43 *

YFAS symptoms 0.31 5.60 *
Step 3 106.86 * 0.77 0.60 0.59

AEBS—Appetite drive 0.46 7.99 *
YFAS symptoms 0.25 4.43 *

AEBS—Low dietary control 0.18 3.32 *

BMI

Step 1 17.63 * 0.33 0.11 0.10
YFAS symptoms 0.33 4.20 *

Note. BMI = Body Mass Index; AEBS = Addiction-like Eating Behavior Scale; YFAS = Yale Food Addiction Scale;
BES = Binge Eating Scale; GQ = Grazing Questionnaire; FCQTr = Food Cravings Questionnaire Trait reduced.
* p < 0.001.

4. Discussion

This study provided evidence that the AEBS is a valid measure among a clinical
sample of patients with compulsive eating and overweight/obesity, increasing confidence
in its use with clinical populations experiencing eating difficulties and eating disorders.
The two-factor structure was replicated with good internal consistency, supporting the
applicability of the two-dimensional model of addiction for this population [26]. The
AEBS total score and both subscales showed moderate to strong correlations with FA
symptoms and binge eating, replicating previous results regarding convergent validity
with clinical samples with obesity [28,29] while extending convergent validity to other
dimensions of compulsive eating, such as grazing and cravings. In sum, a higher score
on the AEBS was associated with a higher score on every compulsive eating measure. In
addition, small negative correlations between the AEBS total score, both AEBS subscales,
and dietary restraint suggest good divergent validity. Previous studies had also reported
negative correlations with dietary restraint [26,28] or restrained eating [29] particularly
with the AEBS “low dietary control”. Another important finding was that the pattern and
strength of correlations observed between the two FA measures, the YFAS and the AEBS,
and all measures of compulsive eating were essentially similar. This suggests that both FA
measures perform quite similarly in relation with compulsive eating measures.

The incremental validity of the AEBS over the YFAS aimed to clarify its relevance in
explaining compulsive eating. Using three measures of compulsive eating (binge eating,
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grazing, and craving), it was revealed that the “appetite drive” subscale was particularly
effective in explaining compulsive eating variance, while the “low dietary restraint” sub-
scale provided a very limited unique contribution. The items in this subscale mostly cover
food choices and diet quality, which might translate into a nutritional dimension of FA,
potentially explaining why this subscale was less effective in accounting for compulsive
eating. The “appetite drive” subscale offered a better explanation of variance than the YFAS
symptoms count for every measure of compulsive eating. These results suggest good incre-
mental validity for the AEBS, with a small additional amount of variance explained by the
YFAS. However, the high proportion of explained variance of the “appetite drive” subscale
might be boosted by items that are not FA specific, such as “I binge eat” (Table S1), which is
closely related to compulsive eating. This item was the strongest predictor of binge eating,
grazing, and craving, explaining more than half the variance for these three variables on its
own. This leads to the conclusion that the AEBS might be closer to a measure of compulsive
eating rather than a measure of FA, especially since the AEBS is not based on established
criteria for substance or behavioral addiction. Finally, the AEBS subscales failed to explain
BMI variance, whereas the YFAS symptoms count succeeded in explaining it. This finding
contrasts with the original study with a community sample, which showed a small portion
of BMI variance explained by the AEBS while controlling for the YFAS and the BES [26].
The discrepancy may be due to sample differences, specifically the narrower BMI range
in individuals with overweight or obesity compared to the general population. It is also
important to note that many factors influence BMI over time, making it generally difficult
to explain.

The main interest of the AEBS lies in its basis on a theoretical model targeting mecha-
nisms of addiction, offering a different conceptualization from the YFAS. It is useful for
capturing a greater severity of compulsive eating; however, it remains challenging to deter-
mine whether it measures a dimension that specifically represents FA. Despite being rooted
in dual-process theories of motivation to explain addiction, empirical data suggest that the
AEBS primarily measures eating behavior patterns more akin to compulsive eating rather
than FA itself. Some studies have used the YFAS as a gold standard to determine whether
the AEBS correctly classifies patients as having FA. AEBS cut-offs of ≥39 and ≥41 have
been suggested to ensure good sensitivity for identifying patients likely to have FA [28,29].
However, these cut-offs have shown limited specificity in samples with compulsive eating,
resulting in many false positives (Table S2). A higher cut-off (e.g., ≥49) would achieve bet-
ter specificity but at the cost of sensitivity. A significant challenge in establishing whether
the AEBS properly measures FA is its reliance on the YFAS as the gold standard for FA.
Although the YFAS is derived from SRAD criteria, it remains highly correlated with other
measures of compulsive eating, complicating the distinction between FA and other forms
of compulsive eating. Additionally, the YFAS requires individuals to acknowledge their
distress, which is typically assessed by a qualified professional, potentially affecting the
optimal classification of patients. To advance the field, developing a diagnostic interview
to better assess FA and distinguish it from other forms of compulsive eating would be
essential. Nevertheless, the AEBS remains a brief and valid measure of compulsive eating
with a very short administration time, and efforts should focus on ensuring its unique
empirical contribution to FA measurement.

The current study has limitations that should be considered. Firstly, BMI was cal-
culated using self-reported height and weight. This may have had an influence on the
analyses involving BMI, although likely a minor one. Secondly, a large proportion of the
participants were women. While this reflects the demographics of patients encountered in
clinical services, it is important to gather further evidence on the psychometric properties of
the AEBS with a male clinical sample. Thirdly, the cross-sectional design of the study does
not allow us to establish causality between FA and compulsive eating. It would have been
valuable to examine how the presence of FA might predict compulsive eating prospectively.
Therefore, the results of the linear regressions should be interpreted with caution, without
implying a causal relationship. Finally, the invariance of the factor structure between BMI
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categories could not be tested due to the size of the sample and the low proportion of
patients reaching only the overweight threshold.

5. Conclusions

This study provided evidence that the AEBS is a valid measure among a clinical
sample of patients with compulsive eating and overweight or obesity. Notably, the AEBS
“appetite drive” subscale offered a better explanation of variance than the YFAS symptoms
count for every measure of compulsive eating. However, questions remain about what
exactly is measured by the AEBS. Despite being based on a different theoretical framework,
the AEBS remains highly correlated with the YFAS and other measures of compulsive
eating, making it difficult to clearly identify its specificity over other measures. To avoid
misinterpretation and to advance the field of FA, we suggest developing a semi-structured
interview to assess FA and differentiate it from other dimensions of compulsive eating.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/nu16172932/s1, Table S1: Prediction of compulsive eating using AEBS
items; Table S2: Accuracy of the different AEBS cut-off scores to capture YFAS food addiction.

Author Contributions: Conceptualization, C.B. (Camille Bourque), M.L. and C.B. (Catherine Bégin);
data curation, M.L.; formal analysis, M.L.; funding acquisition, M.L. and C.B. (Catherine Bégin);
investigation, M.L. and C.B. (Catherine Bégin); methodology, M.L. and C.B. (Catherine Bégin);
project administration, C.B. (Catherine Bégin); resources, S.I. and C.B. (Catherine Bégin); software,
M.L. and C.B. (Catherine Bégin); supervision, S.I. and C.B. (Catherine Bégin); validation, M.L., S.I.
and C.B. (Catherine Bégin); visualization, M.L., S.I. and C.B. (Catherine Bégin); writing—original
draft, C.B. (Camille Bourque), M.L. and C.B. (Catherine Bégin); writing—review and editing, C.B.
(Camille Bourque), M.L., S.I. and C.B. (Catherine Bégin). All authors have read and agreed to the
published version of the manuscript.

Funding: M.L. received student grants from the Canadian Institutes of Health Research [395259] and
the Fonds de recherche du Québec—Santé [255604].

Institutional Review Board Statement: The study was conducted in accordance with the principles
of the Declaration of Helsinki and approved by the Laval University Research Ethics Committee
(2018-205 CG R-4/14 April 2023).

Informed Consent Statement: Informed written consent was obtained from all subjects involved in
the study.

Data Availability Statement: The data supporting the conclusions of this article will be made
available by the authors on reasonable request.

Acknowledgments: We thank all professionals, clinicians, and undergraduate students for their
implications in the project.

Conflicts of Interest: All authors declare that they have no conflicts of interest.

References
1. World Health Organization (WHO). Obesity and Overweight. 2024. Available online: https://www.who.int/news-room/fact-

sheets/detail/obesity-and-overweight (accessed on 1 May 2024).
2. Hruby, A.; Hu, F.B. The Epidemiology of Obesity: A Big Picture. Pharmacoeconomics 2015, 33, 673–689. [CrossRef] [PubMed]
3. Hruby, A.; Manson, J.E.; Qi, L.; Malik, V.S.; Rimm, E.B.; Sun, Q.; Willett, W.C.; Hu, F.B. Determinants and Consequences of Obesity.

Am. J. Public Health 2016, 106, 1656–1662. [CrossRef] [PubMed]
4. Carter, F.A.; Jansen, A. Improving psychological treatment for obesity. Which eating behaviours should we target? Appetite 2012,

58, 1063–1069. [CrossRef]
5. Temple, N.J. The Origins of the Obesity Epidemic in the USA-Lessons for Today. Nutrients 2022, 14, 4253. [CrossRef]
6. McCuen-Wurst, C.; Ruggieri, M.; Allison, K.C. Disordered eating and obesity: Associations between binge-eating disorder,

night-eating syndrome, and weight-related comorbidities. Ann. N. Y. Acad. Sci. 2018, 1411, 96–105. [CrossRef] [PubMed]
7. Vainik, U.; Neseliler, S.; Konstabel, K.; Fellows, L.K.; Dagher, A. Eating traits questionnaires as a continuum of a single concept.

Uncontrolled eating. Appetite 2015, 90, 229–239. [CrossRef] [PubMed]
8. Vainik, U.; García-García, I.; Dagher, A. Uncontrolled eating: A unifying heritable trait linked with obesity, overeating, personality

and the brain. Eur. J. Neurosci. 2019, 50, 2430–2445. [CrossRef] [PubMed]

https://www.mdpi.com/article/10.3390/nu16172932/s1
https://www.mdpi.com/article/10.3390/nu16172932/s1
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1007/s40273-014-0243-x
https://www.ncbi.nlm.nih.gov/pubmed/25471927
https://doi.org/10.2105/AJPH.2016.303326
https://www.ncbi.nlm.nih.gov/pubmed/27459460
https://doi.org/10.1016/j.appet.2012.01.016
https://doi.org/10.3390/nu14204253
https://doi.org/10.1111/nyas.13467
https://www.ncbi.nlm.nih.gov/pubmed/29044551
https://doi.org/10.1016/j.appet.2015.03.004
https://www.ncbi.nlm.nih.gov/pubmed/25769975
https://doi.org/10.1111/ejn.14352
https://www.ncbi.nlm.nih.gov/pubmed/30667547


Nutrients 2024, 16, 2932 10 of 11

9. Bonder, R.; Davis, C. Associations Between Food Addiction and Substance-Use Disorders: A Critical Overview of their Overlap-
ping Patterns of Consumption. Curr. Addict. Rep. 2022, 9, 326–333. [CrossRef]

10. Davis, C. From passive overeating to “food addiction”: A spectrum of compulsion and severity. ISRN Obes. 2013, 2013, 435027.
[CrossRef]

11. di Giacomo, E.; Aliberti, F.; Pescatore, F.; Santorelli, M.; Pessina, R.; Placenti, V.; Colmegna, F. Disentangling binge eating disorder
and food addiction: A systematic review and meta-analysis. Eat. Weight Disord. 2022, 27, 1963–1970. [CrossRef]

12. Finlayson, G. Food addiction and obesity: Unnecessary medicalization of hedonic overeating. Nat. Rev. Endocrinol. 2017, 13,
493–498. [CrossRef] [PubMed]

13. Long, C.G.; Blundell, J.E.; Finlayson, G. A Systematic Review of the Application And Correlates of YFAS-Diagnosed ‘Food
Addiction’ in Humans: Are Eating-Related ‘Addictions’ a Cause for Concern or Empty Concepts? Obes. Facts 2015, 8, 386–401,
Erratum in Obes. Facts 2016, 9, 39. [CrossRef] [PubMed]

14. Gearhardt, A.N.; Bueno, N.B.; Di Feliceantonio, A.G.; Roberto, C.A.; Jiménez-Murcia, S.; Fernandez-Aranda, F. Social, clinical,
and policy implications of ultra-processed food addiction. BMJ 2023, 383, e075354, Erratum in BMJ 2023, 383, 2679. [CrossRef]
[PubMed]

15. Gearhardt, A.N.; Corbin, W.R.; Brownell, K.D. Preliminary validation of the Yale Food Addiction Scale. Appetite 2009, 52, 430–436.
[CrossRef]

16. Cassin, S.E.; von Ranson, K.M. Is binge eating experienced as an addiction? Appetite 2007, 49, 687–690. [CrossRef]
17. Gearhardt, A.N.; DiFeliceantonio, A.G. Highly processed foods can be considered addictive substances based on established

scientific criteria. Addiction 2023, 118, 589–598. [CrossRef]
18. Gearhardt, A.N.; Schulte, E.M. Is Food Addictive? A Review of the Science. Annu. Rev. Nutr. 2021, 41, 387–410. [CrossRef]
19. LaFata, E.M.; Allison, K.C.; Audrain-McGovern, J.; Forman, E.M. Ultra-Processed Food Addiction: A Research Update. Curr.

Obes. Rep. 2024, 13, 214–223. [CrossRef]
20. Gearhardt, A.N.; Corbin, W.R.; Brownell, K.D. Development of the Yale Food Addiction Scale Version 2.0. Psychol. Addict. Behav.

2016, 30, 113–121. [CrossRef]
21. American Psychiatric Association (APA). Diagnostic and Statistical Manual of Mental Disorders: DSM-5, 5th ed.; American Psychiatric

Publishing: Washington, DC, USA, 2013.
22. Hebebrand, J.; Gearhardt, A.N. The concept of “food addiction” helps inform the understanding of overeating and obesity: NO.

Am. J. Clin. Nutr. 2021, 113, 268–273. [CrossRef]
23. Gearhardt, A.N.; Hebebrand, J. The concept of “food addiction” helps inform the understanding of overeating and obesity: YES.

Am. J. Clin. Nutr. 2021, 113, 263–267. [CrossRef]
24. Koehler, A.; Aguirre, T.; Schulte, E.; Bowman, R.; Struwe, L. Secondary analysis of YFAS 2.0 symptom counts, impairment/distress,

and food addiction severity in adults with overweight/obesity. Eat. Weight. Disord. 2021, 26, 2393–2399. [CrossRef] [PubMed]
25. Schiestl, E.T.; Wolfson, J.A.; Gearhardt, A.N. The qualitative evaluation of the Yale Food addiction scale 2.0. Appetite 2022, 175,

106077. [CrossRef]
26. Ruddock, H.K.; Christiansen, P.; Halford, J.C.G.; Hardman, C.A. The development and validation of the Addiction-like Eating

Behaviour Scale. Int. J. Obes. 2017, 41, 1710–1717. [CrossRef] [PubMed]
27. Ruddock, H.K.; Dickson, J.M.; Field, M.; Hardman, C.A. Eating to live or living to eat? Exploring the causal attributions of

self-perceived food addiction. Appetite 2015, 95, 262–268. [CrossRef] [PubMed]
28. Legendre, M.; Bégin, C. French validation of the addiction-like eating behavior scale and its clinical implication. Eat. Weight

Disord. 2021, 26, 1893–1902. [CrossRef]
29. Rossi, A.A.; Mannarini, S.; Castelnuovo, G.; Pietrabissa, G. Disordered Eating Behaviors Related to Food Addiction/Eating

Addiction in Inpatients with Obesity and the General Population: The Italian Version of the Addiction-like Eating Behaviors
Scale (AEBS-IT). Nutrients 2022, 15, 104. [CrossRef]

30. Cardoso, T.Q.; Pereira, C.W.; de Souza Costa, T.; da CostaLima, M.D. Translation and validation of the addiction-like Eating
Behavior Scale from English to Portuguese in Brazil. J. Addict. Dis. 2020, 38, 113–121. [CrossRef]

31. Demir, D.; Bektas, M.; Demir, S.; Bektas, I. Psychometric properties of the Turkish version of the addiction-like eating behavior
scale for university students. Curr. Psychol. 2015, 40, 2590–2598. [CrossRef]

32. Ling, H.; Chen, J.H.; Tong, K.K.; Dang, L.; Wu, A.M.S. Addiction-like Eating in Chinese Adults: An Assessment Tool and Its
Associations with Modern Eating-Related Habits. Nutrients 2022, 14, 4836. [CrossRef]

33. Vainik, U.; Meule, A. Jangle fallacy epidemic in obesity research: A comment on Ruddock et al. (2017). Int. J. Obes. 2018, 42,
585–586. [CrossRef]

34. Brunault, P.; Courtois, R.; Gearhardt, A.N.; Gaillard, P.; Journiac, K.; Cathelain, S.; Réveillère, C.; Ballon, N. Validation of the
French Version of the DSM-5 Yale Food Addiction Scale in a Nonclinical Sample. Can. J. Psychiatry 2017, 62, 199–210. [CrossRef]

35. Gormally, J.; Black, S.; Daston, S.; Rardin, D. The assessment of binge eating severity among obese persons. Addict. Behav. 1982, 7,
47–55. [CrossRef] [PubMed]

https://doi.org/10.1007/s40429-022-00443-6
https://doi.org/10.1155/2013/435027
https://doi.org/10.1007/s40519-021-01354-7
https://doi.org/10.1038/nrendo.2017.61
https://www.ncbi.nlm.nih.gov/pubmed/28549063
https://doi.org/10.1159/000442403
https://www.ncbi.nlm.nih.gov/pubmed/26633647
https://doi.org/10.1136/bmj-2023-075354
https://www.ncbi.nlm.nih.gov/pubmed/37813420
https://doi.org/10.1016/j.appet.2008.12.003
https://doi.org/10.1016/j.appet.2007.06.012
https://doi.org/10.1111/add.16065
https://doi.org/10.1146/annurev-nutr-110420-111710
https://doi.org/10.1007/s13679-024-00569-w
https://doi.org/10.1037/adb0000136
https://doi.org/10.1093/ajcn/nqaa344
https://doi.org/10.1093/ajcn/nqaa343
https://doi.org/10.1007/s40519-020-01077-1
https://www.ncbi.nlm.nih.gov/pubmed/33389719
https://doi.org/10.1016/j.appet.2022.106077
https://doi.org/10.1038/ijo.2017.158
https://www.ncbi.nlm.nih.gov/pubmed/28676680
https://doi.org/10.1016/j.appet.2015.07.018
https://www.ncbi.nlm.nih.gov/pubmed/26206173
https://doi.org/10.1007/s40519-020-01039-7
https://doi.org/10.3390/nu15010104
https://doi.org/10.1080/10550887.2020.1724607
https://doi.org/10.1007/s12144-020-00664-w
https://doi.org/10.3390/nu14224836
https://doi.org/10.1038/ijo.2017.264
https://doi.org/10.1177/0706743716673320
https://doi.org/10.1016/0306-4603(82)90024-7
https://www.ncbi.nlm.nih.gov/pubmed/7080884


Nutrients 2024, 16, 2932 11 of 11

36. Brunault, P.; Gaillard, P.; Ballon, N.; Couet, C.; Isnard, P.; Cook, S.; Delbachian, I.; Réveillère, C.; Courtois, R. Validation de la
version française de la Binge Eating Scale: Étude de sa structure factorielle, de sa consistance interne et de sa validité de construit
en population clinique et non clinique [Validation of the French version of the Binge Eating Scale: Examination of its factor
structure, internal consistency and construct validity in a non-clinical and a clinical population]. Encephale 2016, 42, 426–433.
[CrossRef]

37. Lane, B.; Szabó, M. Uncontrolled, Repetitive Eating of Small Amounts of Food or ‘Grazing’: Development and Evaluation of a
New Measure of Atypical Eating. Behav. Chang. 2013, 30, 57–73. [CrossRef]

38. Legendre, M.; Bégin, C. Group therapy to reduce maladaptive eating behaviors in people with overweight or obesity: Does food
addiction impact the treatment response? Eat. Behav. 2023, 49, 101720. [CrossRef] [PubMed]

39. Meule, A.; Hermann, T.; Kübler, A. A short version of the Food Cravings Questionnaire-Trait: The FCQ-T-reduced. Front. Psychol.
2014, 5, 190. [CrossRef] [PubMed]

40. Brunault, P.; El Archi, S.; Ballon, N.; Réveillère, C.; Barrault, S. Validation de la version française du Food Cravings Questionnaire-
Trait-reduced: Un auto-questionnaire simple et de passation rapide pour mesurer le craving alimentaire [Validation of the French
version of the Food Cravings Questionaire-Trait-reduced: An easy-to-use and quick self-administered questionnaire to assess
food craving]. Ann. Méd.-Psychol. 2018, 176, 788–795. [CrossRef]

41. Stunkard, A.J.; Messick, S. The three-factor eating questionnaire to measure dietary restraint, disinhibition and hunger.
J. Psychosom. Res. 1985, 29, 71–83. [CrossRef]

42. Lluch, A. Identification des Conduits Alimentaires par Approches Nutritionnelles et Psychométriques: Implications
Thérapeutiques et Préventives dans L’obésité Humaine. Université Nancy-1. 1995. Available online: http://docnum.univ-
lorraine.fr/prive/SCD_T_1995_0369_LLUCH.pdf (accessed on 1 May 2024).

43. Hu, L.T.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.
Struct. Equ. Model. 1999, 6, 1–55. [CrossRef]

44. Tabachnick, B.; Fidell, L. Using Multivariate Statistics, 6th ed.; Pearson Education: London, UK, 2013.
45. Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA, 1994.
46. Hayes, A.F.; Coutts, J.J. Use omega rather than Cronbach’s alpha for estimating reliability. But. . .. Commun. Methods Meas. 2020,

14, 1–24. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.encep.2016.02.009
https://doi.org/10.1017/bec.2013.6
https://doi.org/10.1016/j.eatbeh.2023.101720
https://www.ncbi.nlm.nih.gov/pubmed/36931049
https://doi.org/10.3389/fpsyg.2014.00190
https://www.ncbi.nlm.nih.gov/pubmed/24624116
https://doi.org/10.1016/j.amp.2018.08.002
https://doi.org/10.1016/0022-3999(85)90010-8
http://docnum.univ-lorraine.fr/prive/SCD_T_1995_0369_LLUCH.pdf
http://docnum.univ-lorraine.fr/prive/SCD_T_1995_0369_LLUCH.pdf
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/19312458.2020.1718629

	Introduction 
	Materials and Methods 
	Participants and Procedure 
	Measures 
	Food Addiction (Behavioral Approach) 
	Food Addiction (Substance Approach) 
	Binge Eating 
	Grazing 
	Craving 
	Dietary Restraint 
	Body Mass Index (BMI) 

	Statistical Analysis 

	Results 
	Factorial Structure and Internal Consistency 
	Convergent and Discriminant Validity 
	Incremental Validity 

	Discussion 
	Conclusions 
	References

