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ABSTRACT

Background: Binge eating disorder (BED) and obesity in adolescents is associated with
variations in social cognition and emotion regulation. The current study aimed to evaluate
the Theory of Mind (ToM) abilities in adolescents with obesity with and without BED and to
examine how they related to emotional and psychopathologic evaluations.

Methods: One hundred twenty-eight adolescents comprising 32 non-BED adolescents with
obesity, 32 adolescents with BED and obesity, and 64 healthy controls (HC) completed a
battery of tests to analyze their social cognition and clinical psychopathologic profile.
Results: Patients with BED and non-BED patients with obesity showed poorer performance in
emotional regulation and social cognition tasks compared with normal-weight adolescents
without BED. Various correlations were evident between depression, emotional regulation
problems, and eating attitudes and patterns.

Conclusions: Patients with BED and non-BED adolescents with obesity showed a decline in ToM
tasks, independent of their clinical psychopathological profile. Consistent with other studies,
this is the first study to assess both social cognition and emotion regulation skills in
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adolescents with BED and obesity.

Introduction

Binge eating disorder (BED) is a pyschiatric disorder
that mainly describes as repetitive binge eating epi-
sodes, but with no appropriate balancing behaviours
and habits to compensate for the weight-gaining
effect of excessive intake of food such as in bulimia ner-
vosa (BN) [1]. Some studies reported that patients with
BED, less likely to had general psychopathology and
greater eating-disordered cognitions to compared
with other eating disorders [2-4].

Ranzenhofer et al. [5] reported that girls with BED
had poorer quality of life in domains of self-esteem,
and social/interpersonal functioning than boys. Also,
increasing evidence suggests that a deficit in recogniz-
ing own and other’s emotions, the feeling of loss of
control over eating, and the correlation between bin-
ging and depressive symptoms is a noticeable marker
of eating disorder psychopathology in BED [6].

Theory of mind (ToM) is one of the sub-com-
ponents of social cognition that embraces all the skills
necessary to manage social communication and

relationships. It raises the consciousness that someone
has a mind with various mental states such as belief,
intuition, plan, emotion, knowledge, desire and inten-
tions, and that this may be different from one’s own
[7,8]. ToM is essential to comprehend the deficiencies
in the social functioning of the individual in eating dis-
orders. Because individuals with eating disorders have
serious difficulties in understanding and acquiring the
opinions of others about body appearance disorders,
physical health conditions, treatment needs, and the
behavioural consequences of their condition [9].

In recent times, the literature has focused to the field
of social cognitive abilities in participiants with eating
disorders, mostly focused on anorexia nervosa (AN)
and bulimia nervosa (BN), so the results of these
studies are controversial [10,11]. ToM has not been
evaluated in detail in adolescents with BED. Patients
with BED have emotion regulation problems (e.g.
[12]) and manifest difficulties in emotion classification
(e.g. [13,14]), in addition to undermined levels of inter-
oceptive awareness [6]. The literature suggests that
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patients with obesity are deprived of the right strategies
to manage emotions and binge eating could form a
strategy to combat untreated negative emotions [15].
Furthermore, emotional eating, which has continual
variable eating attitudes among patients with BED,
has been associated with higher levels of alexithymia
among binge attacks. Therefore, it has been stated
that binge eating could be a pathologic behaviour as
a result of a combination of failure to identify and com-
municate the emotional state of the individual or other
individuals, and planning of response prevention strat-
egies or a combination of these two aspects [16].

In the literature, studies have been conducted on
obesity and impulsivity, emotional factors, social cohe-
sion and social relations, self-esteem, and accompany-
ing psychopathologies; however, few studies have
evaluated social cognitive abilities using appropriate
tests for adolescents with exogenous obesity [17].

Binge eating disorder patients have a comparable
ability to understand one’s own or others’ emotions
but a more impaired capacity to understand and
code their own emotions compared with non-BED
obese patients [6]. Therefore, binging could be a criti-
cal behaviour because of poor problem solving strat-
egies or role in the communication process. Thus, the
goal of this study was to evaluate differences in social
cognition abilities and emotional regulation difficul-
ties in a sample of adolescents with BED and obesity,
adolescents with obesity only, and normal-weight
controls to explore the negative or positive corre-
lation with the clinical presentation (i.e. anxiety
symptoms, depressive symptoms and eating beha-
viours). In this context, we hypothesized that (1) an
obesity group with BED would show poorer perform-
ance than a non-BED obese group and healthy con-
trols, particularly in terms of social cognitive
abilities and emotion regulation difficulties; (2) and
that binge eating was associated with clinical
profile, especially the severity of anxiety and depress-
ive symptoms.

Methods
Participants and procedures

Our study was conducted between April 2017 and
April 2018 at Dokuz Eylul University and Katip Celebi
University. Priori power analysis demonstrated that a
sample size of 60 participants per group was required
based on an 80% power to detect the alpha=0.05
and a medium effect size (f=0.25) making use of a
MANOVA with two levels and three dependent vari-
ables with a 0.05 two-tailed significance level. Diagnos-
tic interviews were conducted with a total 64
participiants with consideration to the 2000 Centers
for Disease Control and Prevention (CDC) data;
patients with a 95th percentile or more body mass

Total Sample=152

68 Normal Weight
Controls

84 Obese

64 Normal Weight

Controls (Declined to
participate=2,, drug
use=1,

64 Obese (Declined to
participate=10, a past
diagnosis of BN=2, drug

use=4,
history of neurologic
disease=2, missing data=2) history of neurologic
disease=1)

64 Normal Weight

32 Obese BED
Controls

32 Obese non-BED

Figure 1. Study flowchart. (BED = Binge Eating Disorder).

index (BMI) and 64 normal weight adolescents of simi-
lar age, biological sex, and pubertal stage with a BMI
between the 3rd and 85th percentile were enrolled for
the normal weight control (NWC) group.

The obesity group was divided into two equal
groups, with and without BED (32 per group)
(Figure 1). All patients were independently examined
by two child psychiatrists for BED using an exhaustive
evaluation composed of a diagnostic assessment with
the adolescent and parents based on the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edi-
tion [18] criterias, and also determined using the Sche-
dule for Affective Disorders and Schizophrenia for
School-Age Children-Lifetime Version (K-SADS-PL)
[19]. The exclusion criteria for patients with obesity
with or without BED were as follows: a past diagnosis
of AN or BN, current or past comorbid diagnosis of
any history of trauma with accompanying neurologic
disease or prolonged loss of consciousness, current
severe medical conditions and use of drugs that may
cause obesity, endocrine pathology (e.g. Cushing syn-
drome, hypothyroidism) syndromic origin obesity,
active infection, and unwillingness to contribute
(Figure 1). All participants gave written informed con-
sent before their attendance in the study. The Dokuz
Eylul University Ethics Committee approved the
study (Date: January 13th, 2017, Number: 1162).

Measures

Emotional and social cognition assessment

To determine particular characteristics in social cogni-
tion of the participants, we used four different tasks, the
Reading the Mind in the Eyes Test (RMET), the Faces
test, the Faux Pas Test (FPT), and the Unexpected Out-
comes Test (UOT). The Faces test was established by



Ekman in 1987 [20] to identify emotion from faces. In
our study, the short form by Baron-Cohen [21] was
used, in which 20 photographs reflecting emotional
expressions are shown. The RMET was first described
by Baron-Cohen et al. in 1997 [21] and modified in
[22]. Tt aims to assess the capability of recognizing
the mental state, going beyond simple emotions, by
looking at a person’s eye expression [22]. The version
of the test for children by Girli et al. has been translated
into Turkish [23]. The UOT, developed by Dyck et al.
in 2001 [24], aims to determine the ability to relate to
the causes of emotions and apply reasoning skills in
order to explain the apparent conflict between the feel-
ings and the feelings that were revealed during the situ-
ations. It was found that the UOT was internally
consistent, combined with other emotion recognition
and comprehension tests and general cognitive ability,
and had good interrater reliability (r = 0.91), and at the
same time the validity was shown [25]. Baron-Cohen
et al. [26] used tasks of the FPT to evaluate high mental
references in addition to other social cognition tests.
FPT tasks are considered as a good measurement tool
of second-stage ToM impairments; in these tests it is
stated that the skill of the person indicates the severity
of the mental disorder. Good interrater reliability was
demonstrated in a thesis study conducted in Turkey
[25].

The Difficulties in Emotion Regulation Scale
(DERS) was established by Gratz and Roemer in
2004 [27]. The 5-point Likert scale, which consists of
six subscales, evaluates mood regulation in six dimen-
sions. The internal consistency coefficient of the Turk-
ish pyschometric evaluation was found to be 0.93 and
test-retest reliability was 0.83 (p <.01, n=59), similar
to the original scale [28].

Clinical assessment

Eating disorder psychopathology: the Eating Disorder
Examination Questionnaire (EDE-Q) and Eating Atti-
tudes Test Questionnaire (EAT-40) were used to deter-
mine the asperity of eating disorder pyschopathology.
The EDE-Q is the self-report version of the Eating Dis-
order Assessment Interview [29]. In the Turkish psy-
chometric evaluations, the internal consistency
coefficient was 0.93 and the test-retest reliability was
0.91 [30]. EAT-40 was created by Garner and Garfinkel
in 1979 to determine the attitudes and behaviours of
patients with AN and eating problems. Savasir and
Erol found that the Cronbach’s alpha internal consist-
ency coefficient of the scale was 0.70, the test-retest
reliability of the scale was r=.65 [31].

Depressive symptomatology was evaluated using the
Children Depression Inventory (CDI), which was
developed by Kovacs in 1992 [32]. The cut-off point
is 19 and the highest score is 54. No special training
is required to apply the scale. Oy in 1991 [33] found
that the Cronbach’s alpha internal consistency
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coefficient of the scale was 0.80, and the test-retest
reliability of the scale was r=0.70.

Anxiety symptomatology was assessed using the
State Trait Anxiety Inventory (STAI 1-2), which was
established by Spielberger, Gorsuch, and Lushene in
1970 [34]. The reliability and validity study of the
Turkish version were conducted by Oner and Le
Compte in 1985 [35]. They found the alpha reliability
coefficient for the Trait Anxiety Scale was between
0.83 and 0.87 and the alpha reliability coeflicient for
the State Anxiety Scale was found between 0.94 and
0.96.

Statistical analysis

The differences in all study variables were analyzed
using the Statistical Package for the Social Sciences
(IBM, NY), version 22 for Windows. Before the statisti-
cal analysis was performed, it was checked as to
whether the data met the assumptions of the para-
metric tests, normal distribution, and homogeneity of
variance by using the Kolmogorov-Smirnov test. Vari-
ables (STAI-TX1, STAI-TX2, EDE-Q, DERS) that did
not show normal distribution were evaluated using
the a multivariate analysis of variance (MANOVA)
test. In the event of multivariate significance, analysis
of variance (MANOVA) per test score was performed
with subsequent post-hoc Bonferroni tests if distri-
bution assumptions were met. Post hoc comparisons
were performed for measures that showed statistically
significant differences at the .05 level.

Chi-square analysis was used to compare categorical
variables between the groups. Pearson’s correlation test
was used to determine the direction and level of corre-
lation between the variables, and the results are indi-
cated using the correlation coefficient (r) and
significance level values (p). P<.05 was considered
statistically significant. Analyses of covariance were
conducted for significant results considering con-
founding factors.

Results

(1) Result of Sociodemographic Data and Clinical
Assesment

Table 1 summarizes the main features of the partici-
pants and the identification of the clinical character-
istics between the groups. There were no differences
between groups in terms of age, sex, and parental edu-
cation level (all groups) (Table 1). As predicted, BMI
scores were lower in the NWC group compared with
the other two groups, which did not differ from each
other (p**=.071). The obese non-BED group had
higher EAT-40 scores when compared with the obese
BED group, but there was no statistically significant
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Table 1. Sociodemographic and clinical characteristics of adolescents with obese BED, non-obese BED and normal weight control

groups.

Non-BED + OB
VARIABLE BED + OB (n=32) (n=32) NWC (N = 64) Statistics p n2 Post Hoc
Age, M (SD) 15.00 (1.43) 14.81 (1.65) 15.43 (1.27) )(22 3733 155 ns
Sex (female), n (%) 18.00 (57.6%) 17.00 (54.4%) 33.00 (51.56%) )(2= 3733 9N ns
Mother’s education, High school, % 57.6 67.2 53.125 )(2: 7.33 291 ns
Father's education, High school, % 60.8 73.6 75.0 )(2 =6.58 361 ns
BMI, kg/m? (SD) 34.58 (3.04) 32.72 (3.37) 20.00 (2.74) F=32465 <.001 1=2,1>3% 2> 3%
CDI, M (SD) 13.28 (4.95) 11.84 (4.37) 6.51 (4.06) F=27358 <.001 0.322 1=2,1>3%2>3%
STAI-TX1 44,12 (5.52) 44,84 (5.31) 40.70 (4.74) F=6.820 <.001 0.126 1=2,1>3%2>3%
STAI-TX2 48.46 (5.44) 49.81 (6.05) 45.21 (4.52) F=7.170 <.001 0.135 1=2,1>3% 2> 3%
EDE-Q total score, M (SD) 2.28 (0.76) 2.20 (0.84) 0.92 (0.70) F=23.265 <.001 0271 1=2,1>3% 2>3%
EDE-Q restraint eating, M (SD) 2.23 (1.25) 1.95 (1.15) 0.90 (0.99) F=18.870 <.001 0.232 1=2,1>3% 2>3%
EDE-Q eating concern, M (SD) 1.12 (0.94) 1.67 (1.23) 0.72 (0.69) F=11.451 <.001 0.155 1=2,1=3,2>3*%
EDE-Q weight concern, M (SD) 2.80 (0.99) 2.80 (1.04) 1.00 (0.75) F=43867 <.001 0.505 1=2,1>3%,2>3%
EDE-Q shape concern, M (SD) 2.97 (1.37) 2.37 (1.30) 1.03 (0.93) F=34.535 <.001 0356 1=2,1>3%2>3%
EAT-40 20.31 (9.59) 21.84 (9.39) 12.37 (4.02) F=28.619 <.001 0.432 1=2,1>3% 2>3%

Note: BMI, body mass index; CDI, Children Depression Inventory; STAI, State-Trait Anxiety Inventory; EDE-Q, Eating Disorder Examination Questionnaire; EAT-
40, Eating Attitude Test-40; 1 = BED + OB, Binge Eating Disorder Obesity group; 2 = non-BED + OB, non Binge Eating Disorder Obesity group; NWC, normal
weight control group; SD, Standard Deviation; ns, non significiant. *p < 0.05, **p < 0.01.

difference. However, there was a statistically significant
difference when compared with the NWC group (p
<.05) according to all scores of the EDE-Q except
shape concern scores. Additionally, the non-BED
obese group showed more anxiety symptom levels
than the BED obese and NWC groups, the BED
obese group showed more depressive symptom levels
than the non-BED obese and NWC groups according
to the CDI and STAI 1-2, but there was no statistically
significant difference between the BED obese and non-
BED obese group.

(2) Comparison of Emotional and Social Cognition
Assessment

Table 2 shows the comparison of data of the emotional
and social cognition assessments of the participants.
The NWC group had significantly higher social cogni-
tion total scores than the other two groups. The per-
formance of the obese BED group was also better
than in the obese non-BED group in the RMET,
Faces test, and UOT scores but there was no statisti-
cally significant difference.

There was no statistically significant difference
between the obese BED and obese non-BED groups

in goal, strategy, impulsivity, non-acceptance, and
clarity subscales of the DERS scores. When we evalu-
ated the total score of the DERS, there was no statisti-
cally significant difference between the three groups (p
>.05); however, there was a statistically significant
difference between the obese BED group and the
other two groups in the awareness subscale of DERS.
The obese BED group had higher scores than the
other two groups in the awareness subscale of DERS.
Analysis of covariance demonstrated that differ-
ences remained significant after adjusting for
depression (CDI) and anxiety (STAI 1-2) in all EDE-
Q subscales; total score: F(1,54) =23.265, p <.001, ;72
=0.271; restraint eating: F(1,54) = 18.870, p <.001, #’
=0.232; eating concern: F(1,54) =11.451, p <.001, ;12
=0.155; weight concern: F(1,54) = 43.867, p <.001, #’
=0.505; shape concern: F(1,54) =34.535, p <.001, 1°
=0.356, EAT-40: F(1,54)=15.322, p<.001, 5°=
0.432, and all ToM Tasks; Faces test: F(1,54) = 20.085,
p<.001, % =0.243; RMET, F(1,54) = 22.538, p < .001,
n°=0265 UOT: F(1,54)=22.006, p<.001, 5°=
0.260; FPT: F(1,54) = 8.342, p = .032, > = 0.218; Com-
prehension test: F(1,54) = 18.240, p <.01, #*=0.118.
Table 3 presents all findings of correlations. In the
obese BED group, the EDE-Q eating concern

Table 2. Results of Emotional and Social Cognition Assessment: means (M), standard deviations (SD), and group differences in

obese BED, non-obese BED and normal weight control groups

2

VARIABLE BED+OB (n=32) Non-BED+OB (n=32) NWC (N=64) Statistics p n Post Hoc

Faces Test 15.37 (1.38) 15.21 (1.09) 16.56 (1.00) F=20.085 <.001 0.243 1=2,1<3%, 2<3%
RME Test 20.25 (2.36) 20.15 (2.23) 22.48 (1.45) F=22538 <.001 0.265 1=2,1<3%,2<3*
Faux Pas Test 6.59 (1.31) 6.75 (0.98) 743 (0.97) F=8342 <001 0218 1=2,1<3* 2<3*
Unexpected Outcomes Test 15.96 (1.87) 15.90 (1.76) 18.01 (1.72) F=22.006 <.001 0.260 1=2,1<3%, 2<3%
Comprehension Test 14.34 (2.69) 15.00 (1.29) 18.17 (1.32) F=18.240 <.001 0.118 1=2,1<3%, 2<3*
DERS (Goal) 15.21 (5.04) 14.65 (4.10) 13.63 (3.73) F=1718 184 ns

DERS (Strategy) 17.37 (7.73) 14.50 (5.77) 16.20 (5.28) F=1.809 .168 ns

DERS (Impulsivity) 14.12 (4.92) 14.93 (5.30) 12.76 (4.34) F=2.450 .090 ns

DERS (Awareness) 18.12 (3.45) 15.06 (3.45) 15.37 (3.06) F=9.283 <.001 0.252 1>2%1>3%,2=3
DERS (Clarity) 11.59 (3.67) 11.96 (4.56) 11.67 (2.52) F=0.112 .894 ns

DERS (Non-acceptance) 11.40 (4.67) 9.93 (2.42) 10.81 (3.61) F=1.305 275 ns

DERS (Total) 88.35 (21.02) 81.53(17.40) 80.20 (12.85) F=2.681 .072 ns

Note: RME, Reading the Mind in the Eyes Test; DERS, Difficulties Emotion Regulation Scales; 1 = BED + OB, Binge Eating Disorder Obesity group; 2

=non-BED

+ OB, non Binge Eating Disorder Obesity group; NWC, normal weight control group; SD, Standard Deviation; ns, non significiant. *p < 0.05, **p < 0.01.
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Table 3. Results of the correlation model between social cognitive measures and other clinical variables in the obese BED group.

VARIABLE Faces Test RME Test Faux Pas Test Unexpected Outcomes Test Comprehension Test
BMI —0.042 —0.187 -0.311 —0.436* —0.030
CDI 0.241 —0.256 —0.399* —0.030 —0.007
EDE-Q total score, -0.327 —0.162 —0.252 —0.133 0.025
EDE-Q restraint eating, —-0.143 0.324 —0.145 —0.058 0.221
EDE-Q eating concern, —0.355* —0.261 -0.117 0.225 -0.387*
EDE-Q weight concern, —-0.149 -0.212 —0.066 0.025 —0.043
EDE-Q shape concern, —-0.210 —0.248 —0.407* —0.361* -0.274
EAT-40 —-0.325 —0.061 —0.066 0.025 —0.043
DERS (Goal) —0.049 0.013 —0.203 —0.053 —0.248
DERS (Strategy) —0.155 —0.145 —0.368* —0.136 -0.337
DERS (Impulsivity) -0.123 —0.032 —0.282 —0.063 -0.118
DERS (Awareness) —0.152 -0.123 0.258 —0.180 —0.205
DERS (Clarity) -0.171 -0.118 0.016 0.052 —0.001
DERS (Non-acceptance) —0.330 —0.187 —0.298 —0.131 —0.235
DERS (Total) —0.275 —0.172 —0.203 —0.053 —0.248

Note: BMI, body mass index; CDI, Children Depression Inventory; EDE-Q, Eating Disorder Examination Questionnaire; EAT-40, Eating Attitude Test-40; DERS,

Difficulties Emotion Regulation Scales. *p < 0.05, **p < 0.01.

correlated with Faces test scores (r;=—0.355, p <.05);
FPT correlated negatively with CDI, the EDE-Q
shape concern, and the strategy subscale of DERS
scores (ry=—0.399, p <.05; r,=—0.407, p<.05; r,=
—0.368, p <.05); BMI and the EDE-Q shape concern
correlated with UOT scores (r;=—0.436, p <.05; r,=
—0.361, p <.05), and the EDE-Q eating concern corre-
lated with comprehension test scores (r;=—0.387, p
<.05). Other clinical factors were not connected with
performance in tasks of ToM.

Discussion

The findings of the current study propose that obesity
is a condition that causes individuals to experience
physical and spiritual difficulties, resulting in many
psychopathologies. The evaluation of social cognitive
abilities in children and adolescents with exogenous
obesity who have similar psychosocial characteristics
to eating disorders along with BED is thought to be
critical in terms of both the etiology and clinical course
of these diseases. The primary goal of the current study
was to investigate emotional and social cognition defic-
its in subjects with BED and obesity in contrast with
normal weight healthy adolescents. In line with this
goal, different prospects of emotion regulation were
evaluated using the DERS scale and ToM tasks. The
second aim was to explore the connection between
accomplishments in these tasks with the clinical
profile, which was broadly examined. This is the first
study to use clinical data and ToM tasks to assess social
cognition in adolescents with obesity and BED. We
hypothesized that patients with obesity with BED
would represent lesser ToM abilities and that this
would be independent of their clinical status. The
results partially supported the first hypothesis that ado-
lescents with BED and obesity would show poorer per-
formance than normal-weight adolescents without
BED in ToM tasks. On the other hand, adolescents
with BED did not differ from those in the non-BED-
obese group.

In the accumulating scientific literature, studies
evaluating emotion recognition and the emotion regu-
lation difficulties of patients with BED are limited com-
pared with other eating disorders. Systematic reviews
and meta-analyses based on emotion regulation in
BED are restricted to the findings of studies with nor-
mal weight healthy groups or focus on obesity rather
than BED [36,37]. One study used ToM tasks to exam-
ine social cognition deficits in adults with obesity and
BED. Aloi et al. [6] observed a comparable capability
to recognize others’ emotions but impaired ability in
defining and analyzing their self emotions when com-
pared with non-BED patients with obesity. Percinel
et al. [25] found that children with obesity had lower
scores for all kinds of social cognition task compared
with healthy controls. Our findings are partly consist-
ent with the outcomes of other study results. In the
Faces test and RMET used to evaluate emotion detec-
tion and recognition abilities, the obese group with
BED and non-obese group with BED were found to
have significantly lower scores than in the NWC
group. Therefore, future studies should further explore
the role of social cognitive abilities as risk factors in
childhood obesity. These findings suggest that patients
with obesity have some difficulties in recognition of self
emotions and others’ emotions, despite the presence of
BED. Our results are coherent with the findings of a
study in an adult sample, but they need to be confirmed
in studies with larger samples [6].

In a study published in 2019, adolescent emotion
regulation difficulties were found more likely to be par-
ticularly salient in pathways towards obesity risk [38].
On the other hand, Ruscitti et al. [39] showed that par-
ticipiants with BED (similar to BN and AN binge/purge
subtypes) seemed less prone to reconsider their
emotions than women with restrictive subtypes of
AN. Furthermore, it has been found that this strategy
is used less even when the disease is worse. The results
of our study suggest that binge eating episodes can be
used to cope with emotional difficulties. Robinson
[40] suggested that psychotherapy was beneficial in



892 . Serkan Turan et al.

treatment because it decreased the sensitivity to
implicit emotional conflict. In addition, individuals
with BED considered the capability to recognize own
emotional situations better than patients with other
eating disorder subgroups (AN, BN and otherwise
not mentioned eating disorders). In contrast, some
studies reported difficulty in emotion regulation in
BED compared with other eating disorder subgroups
[41]. In this respect, considering the emotional
difficulties of the participants of our study is con-
sidered an important issue in the treatment modalities
like Preventing Emotional Eating Routines pro-
gramme (PEER) [42]. In a systematic review investi-
gating the emotional regulation model in BED and
obesity sampling, Leehr et al. found evidence that
negative emotions triggered binge eating episodes in
the BED group, as distinct from the obese group
[43]. Patients with BED tend to suppress their feelings
more, and feel their emotions less often when com-
pared with NWCs [44]. Many studies found a positive
correlation between anger indeterminity, depression,
and binge eating attacks [45].

In our study, when the DERS sub-scales were eval-
uated, the obese BED group had higher scores in the
goal, strategy, awareness, non-acceptance, and total
subscales than the other groups, whereas the non-
obese BED group had poorer scores than the other
groups in the impulsivity and clarity subscales. How-
ever, there was no statistically significant difference
when compared with the other two groups. In five of
the seven subscales, it was found that obese patients
with BED received the poorest scores of all subjects,
which gives an opinion about why this group per-
formed poorly in their emotional regulation capabili-
ties. Our findings seem to be consistent with research
showing that there are difficulties with emotion regu-
lation in patients with BED. In addition, the fact that
non-obese patients with BED scored poorer than the
other groups in terms of impulsivity subscale scores
is consistent with the literature, but the role of BED
in this respect should be evaluated in further studies
[46,47]. Future studies should investigate the bidirec-
tional interaction role played by emotion regulation
strategies in the relationship between BED and obesity.

The “total scale score” (difficulty score in total mood
regulation) was obtained by collecting scores from all
other subtests. The distinctive feature on this scale is
that it assesses the overall difficulty alongside the
emotion regulation challenges in six different ways.
In our study, when we evaluated all the test scores of
all participants, it was determined that the patients
with obesity with BED and non-obese patients with
BED scored more than the control sample as seen in
the subtest scores. Our findings are in agreement
with studies reporting that emotion regulation and
emotion management skills are impaired in patients
with BED [48,41].

Limitations

When considering the results of the current study,
some limitations need to be taken into account. Partici-
pants with no clinically diagnosed intellectual disability
were selected for the study sample, but there may have
been differences between the intelligence levels of the
participants, which may affect the understanding of
the test and giving appropriate responses. Another
possible limitation is the higher psychopathology
scores of the obese BED group, which would have an
effect on the findings if the group differences in ToM
and emotion regulation were due to severity of illness.
There are also studies evaluating the deterioration of
social cognitive functions independent of neurocogni-
tive impairments. The inclusion of neurocognitive
tests evaluating brain regions in which social cognitive
functions are associated and controlling the impact on
social cognition may lead to more reliable findings.
Moreover, we did not consider comorbid features
such as mood disorders, other neurodevelopmental
disorders or eating disorders which can be associated
with deteriotaion in ToM variables. Additionally, the
cross-sectional pattern of the current study prevents
any continuous explications considering the inter-
course between social cognition and BED psycho-
pathology. Prospective and longitudinal studies
would allow for a deeper understanding of whether
and how complexities in social cognition subscribe to
the improvement and preservation of the disorder.

Conclusion

The current study examined whether social cognition
and emotional regulation add to our understanding
of the psychopathology of BED and being overweight.
The results of this study may have clinical intimations
in the recruitment of social abilities in patients with
BED. Thus, proposing individual designs to rehabilitate
social abilities, a kind of exercise in social apprehension
and grasping the mental situations of others, may be
advantageous in this community. It was thought that
the findings obtained at the end of the study might
be helpful in assessing the biologic factors that may
facilitate the effective features of the diseases, and in
the improvement of more efficient and permanent
treatment approaches, and the adherance of patients
to treatment.
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