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SUMMARY

Introduction: Several studies show an association between obesity, impulsivity, and anger. The condition of obesity has
moreover an important correlation with Eating Disorders (EDs), the most frequent of which is Binge Eating Disorder (BED). Obese
patients seem to express peculiarities regarding the expression of some emotional processes, including impulsivity, aggression and
anger, compared with regular-weight patients and those without an ED.

Subject and methods: This is a cross-sectional study carried out on a population of 47 obese patients undergoing bariatric
surgery. Patients underwent a psychiatric evaluation at the outpatient clinics of the Section of Psychiatry, Clinical Psychology and
Psychiatric Rehabilitation of the University Hospital of Perugia. Levels of anger and impulsivity were characterized using the
STAXI-2 and BIS-11 scores. Scores were compared based on sex, the presence/absence of EDs and on the presence/absence of
psychiatric disorders attested during the evaluation.

Results: No statistically significative difference were detected on STAXI-2 and BIS-11 scores comparing men and women. People
diagnosed with EDs had higher scores in the subscores of attention, cognitive complexity, motor impulsivity, non-planning impul-
sivity, and in the BIS-11 total score. No differences were detected in the STAXI-2 scores. When comparing patients on the
presence/absence of psychiatric comorbidities, obese patients with a psychiatric diagnosis had higher scores on the impulsivity
measures, but also a higher value on the ER index of the STAXI-2.

Conclusions: Obese subjects undergoing bariatric surgery represent a fragile population that must be carefully evaluated from a
psychiatric point of view. Indeed, the co-existence of psychiatric comorbidities may underpin the present of trait-like characteristics,

such as impulsivity and anger, that should be carefully considered when proposing treatment strategies.
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INTRODUCTION

Obesity is a multifactorial condition generally defi-
ned by a body mass index of 30 kg/m? or higher (Apo-
vian 2016). Obesity and psychiatric disorders are linked
by a bi-directional relationship. Compared to the general
population, obese patients may express specific psycho-
pathological features and cognitive/emotional processes,
such as low self-esteem, body shape unsatisfaction and
impulsiveness (Bibiloni et al. 2017, Giel et al. 2017,
Slaba et al. 2020). Several studies highlighted that obese
persons experience significant impairments and limitations
in quality of life and functioning (Taylor et al. 2013).

At the same time, rates of obesity are higher than
the average population across a range of psychiatric
disorders, such as mood, anxiety, and psychotic dis-
orders (Lopresti et al. 2013). Indeed, a psychiatric
evaluation is necessary to investigate mental health, in
order to identify and treat these conditions in an early
stage (Zebi et al. 2023).

The Eating Disorders (EDs) category of the
Diagnostic and Statistical Manual of Mental Disorders
(DSM)-V-TR, and particularly Binge Eating Disorder

(BED), are most frequently linked to obesity (da Luz et
al. 2018). Therefore, impulsiveness has often been
associated to BED. In particular, a greater reward
sensitivity, specifically, the urge for appetitive stimuli
and a greater disinhibited acting with no regard for the
consequences, have often been found in patients with
BED rather than in patients without BED. The evidence
supports the view that BED represents a specific
phenotype of obesity with increased food-related
impulsivity (Giel et al. 2022)

Impulsivity is defined as the absence of the ability to
inhibit an automatic behavior and the tendency to dis-
count future consequences in favor of more immediate
outcomes (Sarwer et al. 2019). Impulsivity is positively
associated with energy intake and negatively associated
with diet quality (Bénard et al. 2019). Furthermore, die-
tary disinhibition plays a central role in the development
of obesity (Filbey et al. 2017, Sarwer et al. 2019).

Several studies showed a reduction on response of
caudate nucleus during the consumption of palatable
and energy dense food, indicating a dysfunction on the
reward circuit (Babbs et al. 2013, Green et al. 2011,
Stice et al. 2008).
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Anger is a negative affective state that may include
increased physiological arousal, thoughts of blame, and
an increased predisposition toward aggressive behavior
(Berkowitz & Harmon-Jones 2004). Its association to
aggressiveness plays a crucial role on EDs development
and prognosis (Dingemans et al. 2016, Walenda et al.
2021). Scientific evidence suggests that bariatric surgery
could have a positive impact on the psychological co-
morbidities of obese people, including anger (Roberts
2021). Therefore, patients with BED have the tendency
to express higher levels of anger, especially in comor-
bidity with atypical depression (Giingor et al. 2020).

The aim of this preliminary study is to characterize
the presence of impulsivity and anger in a bariatric
population of 47 patients, based on their STAXI-2 and
BIS-11 scores. We hypothesized that clinically signi-
ficant levels of impulsivity and anger may be expressed
by these patients, with higher values in those suffering
from a comorbid ED.

SUBJECTS AND METHODS

This study is a cross-sectional analysis. The popu-
lation included in the research was evaluated by a
multidisciplinary team whose role was to evaluate whe-
ther the patient presented psychiatric contraindications to
bariatric surgery. Particularly, the presence of mental
disorders, including EDs, was assessed during an out-
patient evaluation. Indeed, psychiatric disorders could
influence the patient's ability to adequately adhere to
therapeutic indications and post-operative follow-up.

The patients included in this study underwent a
psychiatric evaluation between January 2022 and April
2024 at the outpatient clinics of the Section of
Psychiatry, Clinical Psychology, and Psychiatric Reha-
bilitation of the University Hospital of Perugia. In-
clusion criteria were age >18 and a good knowledge of
Italian language (oral and written).

The evaluation consisted of a clinical interview
aimed at identifying psychiatric symptoms, personality
characteristics and eating habits, investigating the pos-
sible presence of an ED. Furthermore, a self- and
hetero-administered tests assessment was performed. In
particular, the psychometric tools used in the evaluation
were:

= The Structured Clinical Interview for DSM-5 Dis-
orders, clinician version (SCID 5-CV), used to
identify the main psychiatric disorders described in

the DSM-5 (Osdrio et al. 2019);

= The Structured Clinical Interview for DSM-5, Perso-
nality Disorders (SCID-5-PD), used to identify per-
sonality traits or disorders (Horz-Sagstetter et al.

2017);

= Binge Eating Scale (BES), Bulimia Test Revised

(BULIT-R) and Body Shape Questionnaire (BSQ),

used to support the identification of any ED (Greeno

et al. 1995, Serier et al. 2021, Cooper et al. 1997).
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Two scales were used to assess the presence or
absence of anger and impulsivity and to evaluate their
severity, the State-Trait Anger Expression Inventory-2
(STAXI-2) and the Barratt Impulsiveness Scale-11
(BIS-11) (Spielberger et al. 1992, Barratt 1985)

The STAXI-2, developed by Spielberger in 1988,
provides synthetic and representative measures of the
experience and expression of anger (Spielberger et al.
1992, Lievaart et al. 2016). The concept of "anger
experience" includes two main components: State
Anger (S-Anger; emotional state characterized by sub-
jective feeling) and Trait Anger (T-Ang; disposition to
perceive a large number of situations as annoying or
frustrating). The Trait Anger includes two subscales:
Temperament prone to Anger (T-Ang/T; general pre-
disposition to experience or express angry feelings
without a specific reason) and Anger Reaction (T-
Ang/R; individual differences in being inclined to
express anger when being criticized or threatened un-
fairly by others). The concept of "expression of anger"
includes three main components: Anger Out (AX/Out;
expression of anger towards other people or objects),
Anger In (AX/In; anger turned inwards) and Anger
Control (AX/Con; controlling expression of anger).

The BIS-11, on the other hand, is a 30-item in-
strument designed to evaluate the impulsivity dimen-
sion as a behavioral or personality variable. The struc-
ture of the instrument allows the identification of 6
first-order factors: Attention (5 items), Motor behavior
(7 items), Self-control (6 items), Cognitive complexity
(5 items), Perseverance (4 items), and Cognitive
instability (3 items). In addition to first order factors, it
identifies 3 second order factors: Cognitive Impul-
sivity (calculated as the sum of attention and cognitive
instability), Motor Impulsivity (calculated as the sum
of motor behavior and perseverance) and Non-
Planning Impulsivity (calculated as the sum of self-
control and cognitive complexity). The total score, an
expression of general impulsivity, is calculated as the
sum of first or second order factors (Barratt 1985,
Patton et al. 1995).

All scales have been validated for the Italian po-
pulation (Comunian 1992, Martinotti et al. 2008,
Fossati et al. 2001). People who took part at this study
signed informed consent to participate. Data were col-
lected into an electronic database, and then analyzed
through the software Statistical Package for Social
Science (SPSS), version 26. Descriptive analyses were
carried out to evaluate the distribution of variables of
interest in the study population. Three sets of bivariate
analyses (t-test) were performed to identify significant
differences in impulsivity and anger scores obtained at
the BIS-11 and STAI-Y tests, stratifying patients as
follows: (i) men and women, (ii) subjects with and
without EDs, (iii) subjects with or without other
psychiatric disorders. Statistical significance was con-
sidered for p values <0.05.
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RESULTS

The sample was composed of 47 patients, of which
37 were women (78.7%). 72.3% of the subjects were
born in Italy. The mean age of the participants at the
time of the evaluation was 47.23+10.996 (range 21-70).

Only 19.1% of study participants held a quali-
fication above a diploma. Moreover, 38.3% had never
worked at the time of the assessment. 53.2% of the
subjects were not married at the time of the evaluation.
As many as 59.6% also had a family history of obesity.
The average BMI was 41.33+6.244, with a minimum
value of 33 and a maximum of 64. Furthermore, BMI
was significantly lower in women than in men
(40.414£5.293 W vs 44.76+8.404 M p=0.049). The total
average of the results obtained by the sample in the
BIS-11 is 57.35 (Standard Deviation = 9.967). In Table
1, 2 we report the averages of the results obtained by
the sample in the BIS-11 and in the STAXI-2,
considering the single items.

Table 1. BIS-11 scores
Bis-11 factors

Average SD

Total score 57.35 9.967
Attentional Impulsivity 19.33 3.712
Motor Impulsivity 13.59 3.879
Non-planning Impulsivity 24.09 4.727
Attention 8.48 3.089
Motor 12.98 3.088
Self-Control 11.96 3.018
Cognitive Complexity 12.26 2.832
Perseverance 6.35 1.622
Cognitive Instability 5.24 1.689

SD - Standard Deviation

Table 2. STAXI-2 scores

Type of Anger Average SD
State Anger 36.33 4.033
Feeling Anger 25.22 1.849

Feel like expressing anger verbally — 24.93 1.831
Feel like expressing anger physically 24.22 0.629

Trait Anger 35.98 4.626
Angry Temperament 25.22 1.941
Angry Reaction 26.85 2.494
Anger Expression-Out 35.52 4.108
Anger Expression-In 35.63 5.114
Anger Control-Out 39.57 4.334
Anger Control-In 40.48 6.124
Anger Expression Index 54.28  12.633

SD - Standard Deviation

When comparing test scores based on sex, no
significant differences were found between the means of
each score and subscore.

Comparing patients based on the presence or
absence of eating disorders, people diagnosed with
FEDs had higher scores in attention (p=0.010; 10.42 vs
7.79), perseverance (p=0.023; 7.25 vs 6.03), cognitive
complexity (p=0.008; 14.80 vs 11.62), motor impulsi-
vity (p=0.006; 16.17 vs 12.68), non-planning impul-
sivity (p=0.021; 26.75 vs 23.15), and in the BIS-11
total score (p=0.017; 63.17 vs 55.29). Regarding
STAXI-2, there were no significant differences bet-
ween the two samples.

Finally, comparing patients who obtained a psychia-
tric diagnosis to those who did not, the first group
showed higher scores in the attention (p=0.009; 11.80
vs 8.07), perseverance (p=0.032; 7.80 vs 6.17), self-
control (p=0.024; 14.80 vs 11.61), motor impulsivity
(p=0.004; 18.20 vs 13.02), non-planning impulsivity
(p=0.022; 28.60 vs 23.54) scores, and in the BIS-11
total score (p=0.007; 56.00 vs 28.60). As for the
STAXI-2, there were significant differences in the value
of trait anger (p=0.021; 41.00 vs 35.50), angry tempe-
rament (p=0.012; 27.50 vs 25.00) and in the anger
expression index (p=0.030; 67.25 vs 53.05).

DISCUSSION

In our study, the sample was composed of 47 pa-
tients, of which 37 were women (78.7%). 72.3% of the
subjects were born in Italy. The mean age of the
participants at the time of the evaluation was
47.23+£10.996 (range 21-70). The average BMI was
41.33+6.244, with a minimum value of 33 and a
maximum of 64. Furthermore, BMI was significantly
lower in women than in men (40.41£5.293 W vs
44.76+8.404 M p=0.049). The total average of the
results obtained by the sample in the BIS-11 is 57.35
(Standard Deviation = 9.967). It is important to consi-
der that, when comparing test scores based on sex, no
significant differences were found between the means
of each score and subscore. On the other hand, when
analyzing the results of BIS-11, differences were
identified between patients diagnosed with EDs and
patients without EDs. Regarding STAXI-2, there were
no significant differences between the two samples.
Comparing patients with psychiatric diagnosis and
patients without psychiatric diagnosis, significant
differences were found in the results of both BIS-11
and STAXI-2.

Interestingly, only 21.3% of the sample was made
up of men. This data is in line with various studies
about bariatric surgery and EDs (Arija Val et al. 2022,
Cooper et al. 2021, Mahony 2008, Zebi et al. 2023).
Reasons for this difference could be found in social
stigma concerning obesity, which appears to be greater
in women, and in the consequent tendency of women
to become help-seekers earlier than men (Ali et al.
2017, Wu 2018).
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The absence in study of statistically significant
differences between men and women on STAXI-2 and
BIS-11 scores could be confirmed by previous
literature, showing that overweight/obese women have
a tendency to turn feelings of anger inward on to
themselves together with impaired interpersonal
relationships (Iliceto et al. 2012).

In the study, the BIS-11 scale shows scores at the
high limits of mild impulsivity (average of total score
= 57.35). This is only partially confirmed by previous
literature, where a greater impulsivity emerges in
obese patients compared to the general population, but
generally, in patients with grade III obesity, scores
above 70 are found, thus indicating severe impulsivity
(Bénard et al. 2017). It was not possible to compare
the general results obtained by STAXI-2 with previous
literature since no studies were found in regard.

Comparing patients based on the presence or ab-
sence of EDs, subjects who suffered from these condi-
tions showed higher levels of impulsivity in several
domains as detected by the BIS-11. Instead, no statisti-
cally significative differences emerge comparing pa-
tients with/without FEDs. This is in contrast with a
study that detected higher levels of anger in women
with EDs, who obtained higher mean scores than con-
trols on all STAXI-2 scales, except for anger control
(Krug et al. 2008). Several theories suggest that some
EDs, such Binge Eating Disorder, are often appearing
with negative mood and anger is one specific emotion
that might commonly trigger dysfunctional eating
behaviors (Schag et al. 2023). However, individuals
with EDs may also repress and internalize their anger
excessively (Boerhout et al. 2019, Jennings et al.
2021), because they perceive the expression of anger
as potentially negative and “dangerous” (Fox 2009). In
addition, it should be considered that the studies under
consideration, were not conducted only on obese
people. This would be another possible reason for the
difference in results with our study. In fact, obesity is
now considered a condition in its own right with its
own psychopathology, so the fact that ours is a sample
made up only of obese people could change the results.

The mean BIS-11 total scores in patients with EDs
was significantly higher than that found in patients
without Eds. This is in line with several studies
demonstrating an increased food-related impulsivity in
obese subjects with and without BED (Schag et al.
2013, ince et al. 2021). Moreover, an increased atten-
tional impulsiveness is linked to an hypoactivity in the
prefrontal control network, leading to a disregulated
food intake (Hege et al. 2015, Dingemans et al. 2017,
Leombruni et al. 2007).

Patients with psychiatric comorbidities tend to have
higher scores on both the STAXI-2 and the BIS-11
scales. This shows the need for presurgical evaluation
in subjects undergoing bariatric surgery, in order to
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identify these conditions. Furthermore, the fact that
patients with a psychiatric diagnosis have significantly
higher STAXI-2 values than others could show how
the anger component is more connected to psychiatric
disorders, e.g., mood or personality disorders, rather
than EDs Indeed, several studies connect obesity to
psychiatric comorbidities, especially mood disorders,
and it is known that psychiatric diagnoses can lead to
self- or hetero-aggressive behaviors. For this reason,
the risk of suicide and self-harm should be carefully
assessed above all in subjects with obesity and psychia-
tric comorbidities (Lievaart et al. 2016, Lopresti et al.
2013, Wurtman & Wurtman 2018).

This study present limitations. This is a preliminary
study, and therefore the number of patients is limited,
preventing the possibility of generalizing the results.
Moreover, it should be noted that patients undergoing
pre-surgery bariatric evaluation tests tend to mask
aspects of themselves that they perceive as negative, in
order to increase their chances of being approved for
the surgery (Bandade & Goethe 2012).

Therefore, further studies should delve deeper into
the topic, in order to clarify the role of anger and
impulsivity in the genesis of obesity and FEDs.

CONCLUSIONS

Obese subjects undergoing bariatric surgery repre-
sent a fragile population that must be carefully eva-
luated from a psychiatric point of view. Obese patients
with FEDs show higher scores on the BIS-11 in
several domains compared to subjects without FEDs.
Obese patients with a psychiatric diagnosis show
higher scores than subjects without a diagnosis on both
the STAXI-2 and the BIS-11, and therefore represent
subjects who should be carefully followed in the pre-
and post-surgical process by mental health specialists.
For these reasons it is important to consider trait
characteristics such as anger and impulsivity, which
could have numerous implications in clinical practice,
in the pre-surgical evaluation and in the post-surgical
follow up. Psychiatric comorbidities in this population
underlie a more severe phenotype that should therefore
be carefully evaluated with regard to possible be-
havioral consequences due to levels of anger and
impulsivity
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