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Abstract
Introduction: DSM-5 included Binge Eating Disorder (BED) in Eating Disorders indicating binge as
psychopathological marker. Impulsivity formed by neuroanatomical and psychosocial factors contributes to binge.
Obesity mental dimensions: impulsivity, body image, mood and anxiety participate to eating behaviours. They can be
distinguished in gorging, snacking, grazing and binge. Impulsivity is generally investigated in obese subjects without
making differences among them. This study's aim is to highlight the differences between obese BED and non-BED
candidates to bariatric surgery assessing: quantity and quality of impulsivity among eating behaviors; different facets
of impulsivity; weight regain after bariatric surgery as consequence of impulsivity disorder.
Methods: 1355 obese subjects underwent psychiatric assessment before bariatric surgery. 984 were selected
and enrolled in this study, divided into two groups based on eating behavior: binge eating and gorging/snacking
considered as sample of low psychopathology. Every patient underwent psychiatric evaluation. It consists of:
psychiatric examination, eating behavior structured interview, impulsivity psych diagnosis: BIS-11, BES and EDI-2.
Barratt inner factors: cognitive, motor and non-planning factors were also considered associated with EDI-2
subscales indicating impulsivity. Statistical analysis was performed using Pearson Chi square test, Ancova and TTest. Significance was set at p<0.001.
Results: Data analysis shows a global increase of impulsivity in obese BED versus non BED. Inner impulsivity
facets indicate that binge is characterised by increase of CF and MF higher than NPF related to increase of EDI-2
subscales: I, IR, IA, Bu.
Conclusion: This study shows that BED obese subjects suffer from a global impulsivity disorder. The alterations
of its inner factors associated to EDI-2 subscales: interoceptive awareness, insecurity and insufficient impulse
regulation stress emotional regulation disorder and the inability to control food-intake. This lack of control determines
poor compliance after bariatric surgery and weight regain.

Keywords: Binge eating disorder; Eating behaviors; Impulsivity;
Bariatric surgery

Introduction
The Fifth Edition of Diagnostic and Statistical Manual of Mental
Disorder (DSM 5) included Binge. Eating Disorder (BED) among the
Eating Disorders. BED is defined as “recurring episodes of eating
significantly more food in a short period of time than most people
would eat under similar circumstances, with episodes marked by
feelings of lack of control. Someone with BED may eat too quickly,
even when he or she is not hungry. The person may have feelings of
guilt, embarrassment or disgust and may binge eat alone to hide the
behavior. This disorder is associated with marked distress and occurs,
on average, at least once a week over three months” [1]. Before DSMIV TR listed it as an Eating Disorder not otherwise Specified (EDNOS)
needed future definition. “This change is intended to increase
awareness of the substantial differences between binge eating disorder
and the common phenomenon of overeating” (DSM 5) [1,2].
BED is commonly associated with obesity even if many studies
underline that it is independent from BMI. Its principal symptoms
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according to DSM-5 are binge behaviour determining obesity. It is
often used as synonymous of BED in an incorrect way. Binge can be
symptom among others of psychiatric disorders such as bipolar
disorders, psychosis and depression describing the type of food-intake
related to the specific mental disorders. BED psychopathological frame
is still being studied above all among obese subjects. Researchers stress
that excessive concerns about food, body shape and weight, associated
with higher depression, higher body dissatisfaction and poorer related
quality of life are considered markers of BED [3,4]. However, loss of
control provoked by impulsivity is the feature determining binge
behaviour [5,6].
Impulsivity can be described as “swift action without forethought or
conscious judgment” [7]. Its models are related to brain structure and
functioning or to psychosocial mediator. Neuroscience studies
distinguish “reward sensitivity” and “rash-spontaneous impulsiveness”
[8,9]. Moeller and Barratt considered Self-report impulsivity referring
to general impulsivity. They distinguished two types of impulsivity:
“response impulsivity”, the inability to withhold a proponent response
and “choice impulsivity”, the inability to delay gratification for a larger
payout [7,10]. Self-report impulsivity can be evaluated by Barratt
Impulsiveness Scale consisting in several subscales forming three
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factors: attentional impulsivity (CF), motor impulsivity (MF), nonplanning impulsivity (NFP) [11]. Attentional impulsivity is defined as
the inability to focus attention or concentrate. Its score seems
positively related to volumes of the left medial frontal gyrus, right
medial frontal gyrus and left middle frontal gyrus. In BED subjects
attentional impulsivity “was related to decreased response inhibition
performance and hypoactivity in the prefrontal control network, which
was activated when response inhibition was required” [12,13]. Motor
impulsivity indicates acting without thinking and it is related to the
reward system connected to decision making. Neuroimaging studies
show that BED subjects have an increase of activation in food reward
regions testifying the difficulty in receiving, processing and integrating
body signals. Motor impulsivity, also named response or rapidresponse impulsivity, refers to impairment in the ability to stop motor
responses following changes in environmental circumstances [14,15].
Non-planning impulsivity is lack of future orientation or forethought
and is related positively to the volumes of the left anterior cingulates
gyrus, right middle cingulates gyrus, left middle cingulates gyrus and
right orbital frontal gyrus [16]. The differences of impulsivity between
obese BED and obese non-BED are not yet clearly defined above all
because many studies compare BED to the obese population in general
without any distinction of the type of food-intake [17]. Furthermore,
there are few studies that consider the difference between BED and
binge behaviour [5,18]. The latter can be a symptom of psychiatric or
genetic disorders such as bipolar disorder, schizophrenia, Prader Willi
and its characteristics can belong to the primary psychopathology or
be related to craving [19-24]. Binge in obese BED is associated to food
addiction and Impulse control disorder even if the relationship
between them is still unclear. Similar to addictive disorders, binge
eaters are also less successful in delaying gratification of rewards
[25,26]. Schulte stresses that BED and addictive disorders are “marked
by loss of control over consumption, continued excess use despite
negative consequences, and repeated, failed attempts to cut down on
consumption” [27]. Many studies on obesity investigate the different
type of food-intake expressed by the eating behaviors. They are:
gorging, snacking, grazing, sweet eat-eating and binge distinguished
according with the food intake rhythm. Gorging is defined as eating a
large amount of food three times a day.
It determines a lower increase of Body Mass Index (BMI) than the
other types and it is a more positive index for the therapeutic outcome
[28]. Snacking is characterised by frequent assumption of snacks in
between meals in a person who generally eats at fast foods [29,30].
Grazing is the repeated ‘‘consumption of smaller amounts of food over
an extended period of time with an accompanying sense of a lack of
control over this eating’’ [31-33]. Sweet-eating is an eating behavior in
which at least 50% of daily consumed carbohydrates consist of simple
carbohydrates and which can be triggered by emotional factors [34].
The aim of this is to consider the difference of impulsivity in obese
BED compared to a sample of obese non BED candidates to bariatric
surgery based on eating behaviors. Gorging and snacking are
considered as eating behaviors among obese subjects of low
psychopathology [28,29]. We believe that these characteristics allow us
to compare impulsivity facets among the obese population of our
sample with similar features but with different intensity of mental
disorder. Gorging and snacking obese subjects are grouped in nonBED obese subjects. Moreover, to stress: 1) the quality of BED
impulsivity compared to our non-BED sample studying the impulsivity
inner factors related to disorder of impulse regulation, 2) impulsivity
disorder can be the reason of weight regain in long term after bariatric
surgery.
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Materials and Method
Recruitment
From January 2013 to October 2016, 1355 obese subjects underwent
psychiatric assessment before bariatric surgery. The assessment is part
of the multidisciplinary program for bariatric surgery at Naples School
of Medicine ‘‘Federico II”. Candidates to surgery undergo psychiatric
assessment to exclude mental disorders that interfere with weight loss
or can worsen after bariatric surgery according with the International
Guidelines for Bariatric surgery [35,36] and that of The Italian Society
for obesity surgery (SICOb) [37]. Based on the eating behavior we
excluded obese with grazing and sweet-eating behaviour because they
are considered maladaptive behaviors and have disorders of the mental
dimensions of medium intensity [31-34]. For this reason we did not
select them as sample to compare with obese BED. According with this
exclusion criteria, 984 obese subjects were enrolled in this study. They
were visited as outpatients at the Eating Disorder and Obesity Unit
specialized in Eating Disorders, Obesity and Bariatric surgery of
Department of Psychiatry, University of Naples. Specifically every
obese patient candidate to bariatric surgery undergoes psychiatric
evaluation to assess the lack of mental disorders and the possibility to
cope with post-operation programme. Patients were divided into two
groups based on eating behavior: obese with binge as symptoms of
BED and subjects with gorging and snacking forming the non-BED
sample. Every patient underwent psychiatric evaluation. It consists of:
psychiatric examination, eating behaviour structured interview
according to the cognitive-behavioural model of Garner and Dalle
Grave, psychodiagnosis [38]. Exclusion criteria were: invalid
psychodiagnosis; binge as symptom of psychiatric disorder, subjects
under psychopharmacological treatment inducing obesity, genetic and
metabolic disorder (e.g. Prader Willi) determining craving, grazing and
sweet-eating (Figure 1). Demographic features were presented in Table
1. All participants signed an informed consent form before entering
the study.
NOBED pts. OBED
673
311

pts.
P-value
<0.001a

SEX
F

406 (60.3%)

250 (80.4%)

M

267 (39.7%)

61 (19.6%)

AGE,
(SD)

mean

BMI,
(SD)

mean

37.37

-11.6

34.05 (10.94)

<0.001b

45.98

-8.6

43.71 (10.19)

<0.001b

Table 1: Demographic characteristics of the sample distinguished by
group; aPearson Chi-square test; bT test; OBED: Obese BED subjects;
NOBED: Obese non-BED subjects.

Methods
Psychiatric assessment consisted of:
1.
2.

Psychiatric examination to exclude psychiatric disorders
according to the Diagnostic and Statistical Manual of Mental
Disorders-5 (Figure 1) [1].
Structured eating interview to identify binge, gorging and
snacking eating behaviour [38].
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3.

Psychometric evaluation performed by rating scales validated for
the psychopathological dimension to be investigated: Binge
Eating Scale (BES), Barratt Impulsiveness Scale (BIS-11) and
Eating Disorder Inventory (EDI-2).

impulsiveness-MF, non-planning impulsiveness-NPF) to determine the
quality of impulsiveness disorder. [11,42-45].
EDI-2 is a self-reported questionnaire used to assess the presence of
Eating Disorders included BED. Specifically the following subscales
investigate impulsivity: Bulimia (Bu) indicates episodes of binge eating
and purging, Impulse Regulation (IR) shows the ability to regulate
impulsive behavior, especially the binge behaviour, Ineffectiveness (I)
assesses feelings of inadequacy, insecurity, worthlessness and having no
control over their lives; Interoceptive Awareness (IA) measures the
ability of an individual to discriminate between sensations and
feelings, and between the sensations of hunger and satiety [46]. They
were chosen and associated to BIS-11 factors to investigate the quality
of impulsivity. Global BES score, BIS-11 total score and EDI-2 Bu
subscale were used to assess impulsivity quantity; BIS-11 inner factors
and EDI-2 subscales: IR, I, IA to assess impulsivity quality. In this
study the analysis of every score and their relationship were be used to
clarify the difference of impulsivity between obese BED subjects and
obese non BED. This study met the criteria of a cross-sectional design.

Statistics

Figure 1: The analysis of the internal factors of BIS-11.
BES is one of the most common instruments used to screen binge
eating severity in unidimensional way. It is used to assess the presence
of binge eating behavior indicative of an eating disorder [39-41].
BIS-11 was chosen according to the Barratt model of impulsivity for
measuring Self-report impulsivity. We considered the Global score to
assess impulsivity tendency in general associated to BES Global score;
the inner factors of BIS-11 (cognitive impulsiveness-CF, motor

The Chi square test was used to assess the homogeneity of gender
distribution among the groups. T-test was performed to analyse the
differences in mean values on rating scales scores in between the two
groups of obese subjects with the different eating behaviors. The
analysis of covariance (ANCOVA) in a univariate general linear model
was performed to test the interaction of age and gender scores as
covariates. In all tests, significance was set at p<0.05 (two-tailed). All
analyses were carried out using IBM(C) SPSS(C) Statistics version 20.

Group (OBED/NOBED) *age interaction

Group (OBED/NOBED) *gender interaction

Significance a

Partial Eta squared

Result

Significance a

Partial Eta squared

Result

BES

p=0.863

<0.001

No interaction

p=0.466

0.001

No interaction

BIS-11 (Ba)

p=0.545

<0.001

No interaction

p=0.760

<0.001

No interaction

- CF

p=0.610

<0.001

No interaction

p=0.897

<0.001

No interaction

- NPF

p=0.467

0.001

No interaction

p=0.866

<0.001

No interaction

- MF

p=0.729

<0.001

No interaction

p=0.247

0.001

No interaction

EDI-2 (I)

p=0.153

0.002

No interaction

p=0.560

<0.001

No interaction

EDI-2 (Bu)

p=0.656

<0.001

No interaction

p=0.617

<0.001

No interaction

EDI-2 (IA)

p=0.329

0.001

No interaction

p=0.298

0.001

No interaction

EDI-2 (IR)

p=0.900

<0.001

No interaction

p=0.082

0.003

No interaction

Table 2: Interaction of age and gender on mean scores of each psychopathological dimension among the two groups; aAnalysis of covariance
(ANCOVA); OBED: Obese BED subjects; NOBED: Obese non-BED subjects.

Results
Demographics of the sample are reported in Table 1. The
distribution of gender throughout the groups was significantly
different, with a progressive increase in female percentage in obese non
BED (gorging/snacking) and obese BED (binge) groups (Chi square
test, p<0.001). Since mean age and gender distribution were
significantly different among the two groups, the analysis of covariance
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(ANCOVA) was carried out in a univariate general linear model to
establish whether the significant differences in psychopathology
assessment described above may also be affected by these two
variables. Results are reported in Table 2. Partial Eta squared scores are
also reported as estimates of effect size. No significant interaction was
found. The binge behaviour as symptom was found associated to
psychiatric disorder (16.2%). Specifically: general anxiety disorder
(2.43%), bipolar and related disorders (1,35%), depressive disorders
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(7,3%), cognitive disorders (0,3%), obsessive-compulsive and related
disorders (1,08%), personality disorders (0,8%), schizophrenia
spectrum and other psychotic disorders (2,7%), sleep-wake disorders
(0,3%),Night Eating Syndrome (6,13%). At Impulsiveness assessment,
significant differences were found on the mean Global scores of BES,
BIS-11, (T-Test, p<0.001 for each one). In all these assessments, mean
scores were significantly higher in obese BED subjects compared to
obese non BED (T-test, p<0.001 in all assessments). Significant
differences among the two samples were found at BIS-11: CF, MF, NPF,
factors (T-test, p<0.001 for each factor).
Gorging/Snacking pts. BED
673
311

pts. Total
984

pts. Pvalue

Mean (SD)

Mean (SD)

Mean (SD)

BES

10.59 (6.38)

28.11 (6.28)

16.13 (6.35)

EDI-2 (Bu)

2.22 (2.78)

8.42 (4.75)

4.18 (3.40)

a

EDI-2 (IA)

4.37 (4.42)

10.47 (6.13) 6.30 (4.96)

a

BIS-11 (Ba)*

59.02 (9.57)

75.44
(11.24)

<
0.001a

13.93 (3.22)

19.48 (4.44) 15.68 (3.61)

a

BIS-11
(NPF)
25.09 (4.75)

30.57 (4.98) 26.82 (4.82)

a

- BIS-11 (MF)

25.64 (4.85) 21.87 (4.34)

<0.001

a

<0.001

<0.001

64.21 (10.1)

*subscales:

<0.001

- BIS-11 (CF)

<0.001

Figure 2: Bar chart detailing the percentage increase of each factor
means value for obese BED compared to non-obese BED.

Discussion
Generally obese subjects were considered as a global entity without
any difference except for subjects suffering from BED. Previous studies
showed that differences exist examining eating behaviours, emotional
regulation and the response to food stimuli [47-51]. In this study we
selected obese subjects with gorging and snacking behavior that can, in
a continuous spectrum, be regarded as subjects with low
psychopathology in all obese mental dimensions such as body image,
mood and anxiety [28,29] (Table 4).
Grazing pts. 261

BED pts. 311

Total pts. 572

Mean (SD)

Mean (SD)

Mean (SD)

BES

19.72 (6.40)

28.11 (6.28)

24.28 (6.34)

<0.001a

EDI-2 (Bu)

4.81 (3.87)

8.42 (4.75)

6.77 (4.35)

<0.001a

EDI-2 (IA)

7.03 (4.77)

10.47 (6.13)

8.90 (5.51)

<0.001a

BIS-11 (Ba)*

66.36 (9.42)

75.44 (11.24)

71.3 (10.41)

<0.001a

- BIS-11 (CF)

16.13 (3.52)

19.48 (4.44)

17.95 (4.02)

<0.001a

- BIS-11 (NPF)

28.11 (4.58)

30.57 (4.98)

29.45 (4.8)

<0.001a

- BIS-11 (MF)

22.12 (4.36)

25.64 (4.85)

24.03 (4.63)

<0.001a

EDI-2 (I)

7.8 (5.55)

11.23 (6.61)

9.66 (6.13)

<0.001a

EDI-2 (IR)

5.44 (5.00)

8.74 (6.59)

7.23 (5.87)

<0.001a

<0.001
20.13 (4.10)

P -value

a

<0.001

EDI-2 (I)

4.83 (4.88)

11.23 (6.61)

6.85 (5.43)

a

EDI-2 (IR)

3.06 (3.85)

8.74 (6.59)

4.85 (4.72)

a

<0.001

Table 3: Mean scores with standard deviations among the groups for
every mental dimension; Notes: aT test; Ba=Barratt; EDI-2:
Bu=Bulimia; IA=Interoceptive Awareness; EDI-2: IR=Impulse
Regulation; I=Ineffectiveness.
Mean scores were significantly higher in obese BED subjects
compared to the other groups (T-test, p<0.001 in all assessments).
Results were reported in Table 2. The analysis of the internal factors of
BIS-11 showed a higher increase of CF and Mf than NPF (Figure 1).
EDI-2 subscales showed a higher increase of IR, I, BU, IA in obese BED
subjects compared to obese non BED (Table 3; Figure 2).

*subscales:

Table 4: Mean scores with standard deviations among the groups for
every mental dimension; Notes: a T test; Ba=Barratt; EDI-2:
Bu=Bulimia; IA=Interoceptive Awareness EDI-2: IR=Impulse
Regulation; I=Ineffectiveness.
Actually, in our knowledge, there is no study about the differences
of impulsivity among obese subjects distinguished by eating
behaviours. Moreover they compared obese BED to all obese subjects
[17]. The analysis of the peculiar facets of impulsivity in obese BED
compared to non-obese BED distinguished by the eating behavior can
contribute to highlight the quality of impulsive disorder and establish
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different therapeutic program for bariatric surgery candidates.
Bariatric surgery studies about the possible causes of weight regain
highlight that BED is a high risk for weight regain in post-operation
period especially in long term [52-56]. Data analysis of BES,
BIS-11global score and of EDI-2: Bulimia shows that obese non BED
has no tendency to binge. On the contrary, obese BED has high scores
of impulsivity stressing that the impulse regulation disorder induces
binge. These data are consistent with other study underlining that BED
has a peculiar form of dishinibition of the impulse control [9,57-59].
So that impulsivity can be considered among obesity mental
dimensions marker of BED psychopathology even if also disorder of
body image, anxiety and mood contribute to it [29]. The quality
analysis of impulsivity show that obese non BED have low levels of
attentional, motor and non-planning factors , with the prevalence of
attentional and motor factors. These data can explain their tendency to
overeat related to low dysregulation of the inhibition system of the
food-related reward [16,17,60,61]. Obese BED has high levels of
attentional and motor impulsivity. The high levels of CF and MF
related to the high level of EDI-2 Ineffectiveness stressing the inability
to control own’s life indicates that the impulsivity disorder is reinforced
by feelings of inadequacy and insecurity. These data are consistent with
other researches emphasizing the critical role of ineffectiveness in
Eating Disorders [62,63]. The increase of Impulse Regulation subscale
can be associated to cognitive and motor factors reinforcing the
relationship between impulse control disorder and emotional
regulation. The arousal of food intake felt by obese BED determining
an immediate action could be explained by the interaction of these
components. Non planning impulsivity has a higher score than obese
non BED but the internal analysis of BIS-11 factors show a less
increase. This data is consistent with the other studies [58,59,61]
underlining that the inability to think for future (non-planning) seems
not to be specific of BED, but can be inserted in the spectrum of
Impulse Control disorder to which BED could belong [57,62-67].
Moreover, the high score of EDI-2 Interoceptive Awareness subscale
testify the lack of body stimuli perception: specifically the ability to
distinguish hunger or satiety signals. It strongly contributes to the
complete dysregulation of the impulsive system in obese BED
compared to obese non BED. High score of Interoceptive Awareness
can be related to high level of Cognitive Factor and affected the
reward-related decision making determining the impossibility to stop
eating [14,61,67]. Data analysis highlights that impulsivity in obese
BED seems to be a very articulated construct formed by disrupt of
impulsivity system associated to a dysregulation of the emotional
regulation system. These features are peculiar of obese BED impulsive
psychopathology compared to obese non BED. This latter have
sufficient ability to have control of own’s life and better impulse
regulation that associated to the internal prevalence of cognitive factor
indicate, according to other studies, the ability to stop and control
food-intake [18,28]. Obese non BED show low levels of all the factors
examined and for this reason they are able to stop eating, have impulse
control and feel satiety. These features are predictor of achieving weight
loss and maintenance after bariatric surgery in short and long term
[68,69].

Conclusion
This study shows that impulsivity can be considered marker of
obese BED psychopathology. Data analysis of the impulsivity facets,
according with neurobiological studies indicates that a disorder of the
three components occurs. The association with low interoceptive
awareness, insecurity and insufficient impulse regulation emphasize
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that obese BED suffer from disorder of the emotional regulation
system. It determines the inability to cope with bariatric surgery
program and is a risk for side surgical effects and weight regain in long
period. Obese BED need psychiatric treatment before surgery to
reduce binge and increase the ability to feel the satiety that bariatric
surgery induces. Obese non BED undergoes bariatric surgery without
a previous psychiatric treatment according to the substantial regulation
of the impulsivity system associated to low psychopathological levels of
the other mental dimensions.

Limits
One limit of this study is the lack of control clinical study on the
effect of obese BED treatment before bariatric surgery to show that
impulse control is sufficient to determining satisfactory weight loss and
maintenance after the operation. Moreover no longitudinal data are
shown to demonstrate that the association with personality traits such
as insecurity, worthlessness and the dysregulation of the hunger-satiety
system provoke risk of weight regain. Similarly this study does not
show results after bariatric surgery of the effects of low
psychopathology of the obese non BED sample.
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