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Abstract 

Background Problematic eating behaviors can indicate obesity-related problems. Food addiction (FA) is not classi-
fied as an official diagnosis. However, given the many commonalities between FA and binge-eating disorder (BED) 
within the context of obesity, it is imperative to conduct a comparative investigation. The current study aimed 
to identify overlapping and distinctive features in emotion dysregulation as an underlying mechanism and emotional 
eating as a clinical feature among four groups of females with obesity seeking bariatric surgery.

Methods Data on emotion dysregulation and emotional eating were derived from the total 128 Females with obe-
sity seeking bariatric surgery (Mage = 38.91 ± 10.59, MBMI = 42.10 kg/m2 ± 4.43) divided into four groups: those with FA 
(n = 35), BED (n = 35), BED + FA (n = 31) and a control group of individuals with obesity only (OB; n = 27), using well-
established measures.

Results Regarding descriptive statistics, the BED + FA group showed the highest levels of emotional dysregula-
tion (M = 111.09) and emotional eating (M = 46.80), while the OB group acquired the lowest scores (M = 70.44 
and M = 27.29, respectively). Univariate analyses of variance revealed significant differences between the four 
groups in terms of emotion dysregulation F(3, 124) = 24.63, p < .01 and emotional eating F(3, 124) = 26.26, p < .01. All 
of the emotion dysregulation domains revealed significant differences too. Pairwise comparisons using Bonferroni 
post hoc tests did not reveal any significant differences between BED + FA and BED groups, while all of our other 
hypotheses regarding this matter were confirmed.

Conclusions The study found that individuals with obesity and comorbid BED exhibit greater emotional dysregula-
tion compared to those with OB or FA, indicating a need to assess BED in individuals with obesity. Emotion dysregu-
lation may be linked to increased BED and FA, but those with BED seem more affected by limited access to emo-
tion regulation strategies. These findings support the notion that PEBs are associated with emotion dysregulation 
and underscore the need for tailored interventions that target emotion regulation skills before and after bariatric 
surgery.
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Plain English summary 

BED and addictive-like eating are associated with wide degrees of psychopathology among individuals with obe-
sity who are candidates for bariatric surgery and have several overlapping characteristics. Emotional dysregulation 
is a key mechanism in addiction disorders and BED, which may be obesity-maintenance factors. The current study 
examined overlapping and distinctive features of emotion dysregulation and emotional eating among 128 females 
with obesity who were seeking bariatric surgery. They were divided into four groups: FA, BED, BED + FA, and a healthy 
control group with OB. In general, female surgery candidates endorsing problematic eating behavior reported greater 
deficits in emotional regulation and emotional eating. Emotional dysregulation was more severe in those with obesity 
and comorbid BED compared to those in the OB group. These findings suggest that examining eating disorder symp-
tomatology, especially a diagnosis of BED, is warranted in this population.

Background
Obesity has been recognized as a major public health 
issue worldwide [1], and individuals with obesity who 
present for bariatric surgery often exhibit problematic 
eating behaviors (PEBs), including various eating disor-
ders and addictive-like eating [2].

Examining the specific factors that contribute to obe-
sity can help identify tailored treatment strategies prior 
to surgery, ultimately improving patients’ outcomes 
after surgery [3].

Recent studies suggest that emotion dysregulation 
could have a crucial role in the onset and maintenance 
of obesity [4, 5]. Emotion regulation is a multifaceted 
construct comprising emotional awareness, accept-
ance, clarity, and the ability to engage in effective goal-
directed behaviors. Emotion dysregulation occurs when 
an individual has deficiencies in any of these domains 
[6]. Research on emotional dysregulation emphasizes 
that eating is a maladaptive coping strategy for emo-
tional distress [7]. Specifically, individuals with obesity 
have greater difficulty identifying and describing their 
emotions [8]. In addition, patients with obesity seek-
ing bariatric surgery are often characterized by several 
PEBs, such as binge-eating disorder (BED) and food 
addiction (FA), which are characterized by emotion 
dysregulation [9, 10].

Even though it is not an officially recognized diagno-
sis, FA is a topic of ongoing scientific research and con-
troversy [11]. Yale Food Addiction Scale 2.0 (YFAS 2.0) 
was created by using diagnostic criteria of substance 
use disorder (SUD) to assess symptoms of addictive-like 
eating [12]. For some individuals, palatable foods (e.g., 
processed foods) may have addictive potential and trig-
ger the symptoms of eating problems, such as cravings 
and overeating [13]. FA has been related to eating dis-
orders, particularly BED, which is related to obesity [14, 
15]. BED is characterized by eating an excessive amount 
of food within  a short period of time (at least once per 
week for three months) and experiencing a feeling of lack 

of control over eating. A lack of compensatory behaviors 
and significant distress are other hallmarks of BED [16].

BED is more common in females than males and 
in individuals with obesity (5% to 30%), especially 
those seeking obesity treatment [17], and FA has been 
observed in up to 35% of bariatric surgery patients [18]. 
Although studies show a large overlap between FA and 
BED, little is known regarding the distinction between 
BED and FA in individuals with obesity [19, 20].

Indeed, emotional dysregulation is a critical factor 
underpinning FA and BED [19, 21]. It has been postu-
lated that problematic eating behaviors may be a cop-
ing strategy for extreme emotional states [22]. Emotion 
dysregulation is highly linked to addictive disorders and 
is now recognized as a central component of treatment 
for these disorders [23]. In the case of eating disorders, 
a recent meta-analysis revealed the transdiagnostic 
nature of emotion dysregulation [24]. Some evidence 
found that negative emotions trigger binge eating in 
BED patients but not in those with obesity without 
BED [25].

Numerous studies have explored the link between 
emotion regulation and emotional eating, characterized 
by excessive food intake in response to negative emo-
tions [26, 27]. Emotional eating is prevalent among bar-
iatric surgery candidates and is associated with poorer 
surgical outcomes [28].

Emotional eating is strongly associated with binge 
eating severity [29], and individuals with FA score 
higher on the Emotional Eating subscale of the Dutch 
Eating Behavior Questionnaire (DEBQ-E) than non-
affected individuals, suggesting that emotional states 
may play an important role in triggering addictive-like 
eating behaviors [30].

Several studies conducted among treatment-seeking 
individuals with obesity have suggested that, alongside 
the possibility of BED and FA as independent clinical 
entities, their comorbidity implies a more severe sub-
type of BED [31, 32].
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A comprehensive understanding of the distinction 
between BED and FA by investigating possible shared 
and unique underlying factors (e.g., emotion dysregu-
lation) and clinical features (e.g., emotional eating) can 
have clinical importance and inform tailored treatment 
approaches for individuals with obesity [20].

The primary objective of this study was to assess defi-
cits in emotion regulation and emotional eating associ-
ated with BED and FA. We evaluated four groups of 
females with obesity seeking bariatric surgery: those with 
FA, BED, BED + FA, and a healthy control group with 
obesity (OB) matched for age, sex, and BMI. Drawing 
upon previous literature [30, 31], we formulated the fol-
lowing hypotheses: (1) Patients in the BED + FA group 
have more emotional eating and emotional dysregulation 
than those in the OB, FA, and BED groups; (2) Patients in 
the FA group have poorer emotional regulation than the 
OB groups; (3) Patients in the BED group have greater 
difficulties in emotion regulation than the OB group. Due 
to the dearth of data, no evidence-based hypothesis was 
derived about potential variations in emotion dysregula-
tion between FA and BED participants.

Methods
Participants and procedure
One hundred twenty-eight patients, aged 18 to 65 (Mean 
= 38.91, SD = 10.59), were recruited from patients seek-
ing bariatric surgery and undergoing pre-surgical psy-
chological evaluation at The Minimally Invasive Surgery 
Research Center of Iran University of Medical Sciences.

Inclusion criteria were: (1) confirmation that individu-
als were considering bariatric surgery following evalu-
ation by medical professionals, and (2) obesity grade 2 
(BMI ≥ 35 kg/m2) and at least one obesity-related disease 
(e.g., type 2 diabetes) or obesity grade 3 (BMI ≥ 40  kg/
m2). The exclusion criteria adhered to guidelines for bar-
iatric surgery and excluded individuals with untreated 
severe mental disorders, such as psychotic disorders and 
past substance-use disorders. These exclusions aimed 
to prevent disruptions to emotional regulation assess-
ments. BED was diagnosed using the Eating Disorder 
Examination (EDE) [33], and to determine the partici-
pants’ eligibility for inclusion as having FA or not, the 
YFAS 2.0 was used. Based on scores from the YFAS 2.0 
and the semi-structured interview, participants were 
divided into four groups: (1) Participants with comor-
bid BED and FA, (2) Participants who just met the cri-
teria of BED, (3) Participants who just met the criteria of 
FA, (4) Participants who met the criteria for obesity but 
did not meet the criteria for BED or FA (control group). 
Individuals with clinically severe purging behaviors were 
excluded.

The Minimally Invasive Surgery Research Center of 
Iran University of Medical Sciences approved the cur-
rent study. Subjects voluntarily participated in the study, 
and written informed consent was obtained. The patients 
completed the surveys before the preoperative psycho-
logical evaluation. The sampling spanned from June 2021 
to December 2021.

Measures
The Yale food addiction scale 2.0 (YFAS 2.0)
The Yale Food Addiction Scale 2.0 (YFAS 2.0) [12] is a 
revised version of the original Yale Food Addiction Scale 
(YFAS). The YFAS 2.0 is a self-report questionnaire 
designed to assess addictive-like eating behaviors. It con-
sists of 35 items that measure symptoms of FA based on 
the diagnostic criteria for SUD in the Diagnostic and Sta-
tistical Manual of Mental Disorders, 5th edition guidelines 
(DSM-5) [16]. The YFAS 2.0 rates symptoms on a scale of 
0 to 11, with scores indicating the level of "severity" of FA. 
Scores can range from no FA (1 or fewer symptoms and no 
clinical significance) to mild (2 or 3 symptoms with clinical 
significance), moderate (4 or 5 symptoms with clinical sig-
nificance), or severe FA (6 or more symptoms with clinical 
significance). The YFAS 2.0 has shown good psychometric 
properties in bariatric surgery patients [34]. In the pre-
sent study, we used the validated Persian version [35], and 
Cronbach’s alpha for the YFAS 2.0 was 0.95.

Eating disorder examination (EDE)
BED was diagnosed using a shorter version of the Eating 
Disorder Examination (EDE) to evaluate if participants 
had BED (as per the DSM-5). Those who reported expe-
riencing one or more episodes of binge eating per week 
for the past three months and also met other associated 
behavioral criteria were identified as having BED. The EDE 
is a well-established, investigator-based interview method 
that has been widely utilized for assessing various forms of 
eating disorder psychopathology [33]. It has been shown to 
be a reliable instrument [36].

The binge eating scale (BES)
The Binge Eating Scale (BES) [37] is a self-report ques-
tionnaire composed of 16 items, which evaluates the 
severity of binge eating episodes and their related feelings 
and thoughts. The total score on the BES ranges from 0 to 
46, with higher scores indicating more severe binge eat-
ing. To classify individuals based on the severity of their 
binge eating, we employed a widely-used categorization 
system: absence of binge eating (scoring ≤ 17), mild to 
moderate binge eating (scoring 18–26), and severe binge 
eating (scoring ≥ 27) [38]. In this study, we used the vali-
dated Persian version of the BES [39], and Cronbach’s 
alpha for this sample was calculated to be 0.88.
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The difficulties in emotion regulation scale (DERS)
The Difficulties in Emotion Regulation Scale (DERS) is 
a self-report questionnaire to evaluate difficulties with 
emotion regulation [6]. This measure consists of 36 items 
that are responded to using a 5-point Likert scale, with 
scores ranging from 1 to 5 indicating "almost never" and 
"almost always," respectively. It assesses six dimensions 
of emotion dysregulation, including lack of awareness 
of emotional responses (awareness), non-acceptance of 
emotional responses (non-acceptance), lack of clarity of 
emotional responses (clarity), limited access to emotion 
regulation strategies (strategies), impulse control difficul-
ties (impulse), and difficulties engaging in goal-directed 
behaviors (goals). In the present study, we used the vali-
dated Persian version, and the internal consistency of the 
overall DERS score was found to be high (α = 0.94). The 
subscales exhibited adequate reliability (awareness = 0.74, 
non-acceptance = 0.87, clarity = 0.82, strategies = 0.86, 
impulse = 0.87, and goals = 0.83).

The dutch eating behavior questionnaire‑emotional eating 
(DEBQ‑E)
The Persian version of the DEBQ-E assessed participants’ 
emotional eating behavior. The DEBQ-E consists of 13 
items rated using a Likert scale with responses ranging 
from 1 to 5 [40]. In the present study, Cronbach’s alpha of 
the DEBQ-E score was 0.88.

Statistical analyses
For our statistical analysis, we utilized IBM SPSS Statis-
tics version 22. After determining groups’ characteristics, 
we conducted two chi square tests of independence to 
determine whether observed differences in the frequency 
of BED and FA cases are significant. Then, we conducted 
two-tailed tests with a significance level of (p < 0.05). Our 
study focused on the emotion dysregulation subscales 
rather than the total score. To compare between groups, 
we used univariate analyses of variance (ANOVAs) for 

continuous variables. The study groups were matched 
according to age and BMI. Before conducting these anal-
yses, we assessed the homogeneity of variances using 
the Levene test and checked for normality assumptions 
using kurtosis and skewness. The variable was consid-
ered normally distributed if skewness was less than 3 and 
kurtosis was less than 10. All variables except BMI were 
normally distributed and demonstrated homogeneous 
variances. In addition, the Bonferroni test was used for 
pairwise comparison, and estimated omega squared was 
used to determine the effect sizes. The interpretation of 
omega squared effect size followed the general guidelines 
proposed by Stevens [41]. Specifically, effect sizes of 0.01, 
0.06, and 0.14 were considered as small, medium, and 
large effects, respectively.

Results
Demographic variables
Among a group of patients with obesity seeking bariat-
ric surgery, 35 participants met the criteria for BED, and 
another 35 met the criteria for FA. Additionally, 31 par-
ticipants fulfilled BED and FA criteria, while 27 individu-
als were classified under the OB group. After performing 
independent t-tests on all four groups, no significant dif-
ferences in age and BMI were found. Consequently, the 
groups were matched based on these variables (Table 1).

Based on the results of a chi-square test, there was a 
significant difference in the frequency of severe FA cases 
between the two groups, χ2(1) = 9.86, p < 0.01. More spe-
cifically, in the BED + FA group, 21 individuals (67.7%) 
were classified as severe FA, while in the FA group, 11 
individuals (31.4%) were classified as severe FA. These 
findings suggest that the frequency of severe cases differs 
significantly between these two groups.

Regarding severe BED, there was no significant differ-
ence in the frequency of severe BED cases between the 
BED group and BED + FA group, χ2(1) = 0.93, p = 0.33. 
Specifically, in the BED + FA, 22 individuals (71.0%) were 

Table 1 Groups’ characteristics

M mean, SD standard deviation, DF degrees of freedom, FA food addiction, BED binge-eating disorder, OB Obesity only, BMI body mass index

Characteristics BED + FA
n = 31

BED
n = 35

FA
n = 35

OB
n = 27

Test statistics

M (SD) M (SD) M (SD) M (SD) F df p

Age 37.19
(9.02)

37.85
(11.4)

40.02
(10.60)

40.81
(11.26)

0.8 3 0.494

BMI 43.04
(3.45)

41.72
(4.90)

41.76
(3.62)

41.96
(5.67)

0.617 3 0.605

n n n n X2 df p

FA severity (mild/moder-
ate/severe)

2/8/21 – 11/13/11 – 10.342 2 0.006

BE severity (mild to mod-
erate/severe)

9/22 16/19 – – 1.944 1 0.163
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classified as severe BED, while in the BED group, 19 
individuals (54.3%) were classified as severe BED. These 
findings suggest that there is no evidence to support 
a significant difference in the frequency of BED cases 
between the two groups.

Descriptive statistics and comparisons between groups
As indicated in Table 2, the BED + FA group had the high-
est mean scores in all emotion dysregulation domains 
and emotional eating compared to the other groups. 
Conversely, the OB group had the lowest mean scores 
(Table  2). Therefore, a series of ANOVAs demonstrated 
significant differences with moderate to large effect sizes 
in emotion dysregulation domains and emotional eating 
among the four groups. Subsequently, pairwise compari-
sons revealed that the BED + FA, BED, and FA groups 
had significantly higher scores than the OB group in non-
acceptance, goals, impulse, and strategies domains of 
emotional dysregulation, as well as in emotional eating. 
Similarly, the BED + FA and BED group exhibited sub-
stantially higher scores in awareness and clarity than the 
OB group.

Discussion
The increasing evidence of comorbidities between BED 
and FA indicates the presence of more psychopathologi-
cal symptoms and poorer bariatric surgery outcomes. 
This highlights the importance of investigating potential 
factors underlying these conditions. Therefore, this study 
aimed to investigate the implications of FA on obesity in 
patients with and without BED seeking bariatric surgery. 
A group with obesity without BED and FA was included 

as a control group. Our main finding, which builds upon 
earlier research, is that individuals with the comorbid-
ity of FA and BED tend to exhibit greater emotional 
dysregulation and emotional eating compared to those 
without FA. Another finding revealed that the OB group 
was more emotionally regulated and had less emotional 
eating than the BED + FA, BED, and FA groups. Over-
all, these findings are similar to those reported in people 
with severe obesity but without any PEBs [20, 25, 42] and 
support our hypotheses suggesting that the presence of 
different forms of PEBs seems to represent important 
subtypes of patients with obesity and are associated with 
more failure of emotional regulation and higher emo-
tional eating. In this section, we will discuss the findings 
in detail.

This study revealed that patients in the BED group 
exhibited greater deficits in all domains of emotion dys-
regulation compared to those in the OB group. Accord-
ing to the affect regulation model [43], binge eating is a 
maladaptive way to alleviate negative emotions through 
food consumption. Our findings align with those of 
Conti et al. [44] and Benzerouk et al. [45], who found that 
Patients with BED reported significantly higher emo-
tional dysregulation than those with obesity but without 
BED.

In comparison to the OB group, individuals who only 
met the criteria for FA had significantly worse deficits in 
most emotion regulation domains, including acceptance 
of emotions, goal-directed behavior, impulsive control 
behaviors, and access to emotion regulation strategies. 
Similarly, Hardy et al. [46] showed that individuals with 
FA had considerable impairments in all of the emotion 

Table 2 Comparison of the clinical characteristics of patients in the study based on their group allocation

M mean, SD standard deviation, ω2 estimated omega squared, DERS Difficulties in Emotion Regulation Scale; DEBQ Dutch Eating Behavior Questionnaire

Variables BED + FA BED FA OB ANOVA

M (SD) M (SD) M (SD) M (SD) F p ω2 Post hoc

Total score 111.09
(26.92)

106.82
(18.82)

91.88
(17.06)

70.44
(14.70)

24.63  < 0.001  0.35 1,2,3 > 4; 1,2 > 3

DERS domains Non-acceptance 20.41
(6.61)

19.37
(5.80)

16.60
(5.15)

11.22
(3.12)

16.72  < 0.001 0.27 1,2,3 > 4; 1 > 3

Goals 17.93
(4.18)

16.94
(4.09)

14.62
(3.86)

11.37
(4.24)

14.79  < 0.001 0.24 1,2,3 > 4; 1 > 3

Impulse 18.45
(5.75)

17.65
(4.73)

15.05
(4.22)

10.92
(3.99)

14.85  < 0.001 0.24 1,2,3 > 4; 1 > 3

Awareness 16.93
(4.73)

16.48
(3.95)

14.40
(3.58)

12.92
(3.68)

6.47  < 0.001 0.11 1,2 > 4

Strategies 24.77
(8.12)

24.6
(6.92)

20.28
(5.79)

15.03
(4.88)

14.21  < 0.001 0.23 1,2,3 > 4; 1,2 > 3

Clarity 12.58
(4.10)

11.77
(4.59)

10.91
(2.31)

8.96
(3.20)

5.13 0.002 0.09 1,2 > 4

DEBQ Emotional eating 46.80
(8.57)

42.14
(8.86)

40.45
(7.55)

27.29
(10.57)

25.26   < 0.001 0.36 1,2,3 > 4; 1 > 3
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regulation domains except emotional awareness. These 
findings align with recent research showing that people 
with FA may have a heightened awareness of their feel-
ings but lack the emotional regulation abilities neces-
sary to cope with high levels of negative emotions [42, 
46]. This aligns with studies showing that pre-surgical FA 
is associated with a wide range of psychological distur-
bances [2].

In this study, patients with BED and BED + FA did 
not differ in emotional dysregulation domains or emo-
tional eating. This finding is consistent with the study 
of Ivezaj et  al. [20], which did not show elevated clini-
cal disturbance in the comorbid BED + FA compared to 
BED without FA. However, this contrasts with the study 
of Gearhardt et  al. [31], which showed that comorbid-
ity of FA and BED was associated with higher deficits in 
emotion regulation and disordered eating. This differ-
ence may be due to the remarkably higher rate of BMI 
(BMI ≥ 40) in our sample than in the study mentioned 
above (BMI ≥ 30). In addition, compared to the FA group, 
the BED + FA group exhibited greater deficits in emo-
tion dysregulation, more severe emotional eating, and 
more severe cases of FA than those with only FA. Con-
sistent with previous studies [47], these results imply 
that the observed differences relate to more severe symp-
toms in the case of comorbidity. These findings support 
our hypothesis that patients in the BED + FA group have 
more emotional eating and emotional dysregulation than 
those in the OB and FA groups.

The findings also indicate that FA and BED are asso-
ciated with shared and distinct emotion regulation 
difficulties. It appeared that the only significant distinc-
tion between BED and FA was limited access to emo-
tional regulation strategies, for which the BED group 
had greater difficulties in emotion regulation. This con-
firms the results reported by Benzerouk et al. [45], which 
showed that BED patients were more prone to report 
limited access to emotion regulation strategies [48]. 
Moreover, BED and FA share a common clinical feature, 
including loss of control [49]. Uncontrolled eating is most 
accurately described by the construct of emotional eating, 
which attempts to employ eating as a coping mechanism 
when negative emotions arise [50]. Previous research has 
demonstrated that individuals with comorbid SUD and 
ED are more susceptible to experiencing intense urges 
to eat when dealing with emotional distress and may be 
at an increased risk of engaging in emotional eating [51]. 
These findings support our original hypothesis.

However, the mechanisms underpinning this observa-
tion are not yet known. Therefore, this finding needs to 
be confirmed in larger, independent groups of people 
with FA and BED. These findings are consistent with 
the growing body of evidence indicating that emotion 

regulation difficulties are likely intrinsic to numerous 
forms of psychopathology. We also added to the exist-
ing literature by clarifying the underlying mechanisms 
involved in each subtype of PEBs [52].

Strength and limits
To the best of our knowledge, this study is the first to 
explore FA and BED regarding underlying factors and 
clinical features in a sample of patients with obesity seek-
ing bariatric surgery. Including two distinct groups of 
patients with BED and FA allows us to investigate the 
unique contribution of PEBs to obesity psychopathol-
ogy and differentiate the clinical relevance of character-
istics shared in both conditions. However, the results of 
this study must be interpreted based on some limitations. 
Assessments mainly relied on self-reports, which are 
susceptible to response or desirability bias. However, we 
utilized validated evaluation instruments (e.g., the YFAS 
2.0, BES). This study only included females, which limited 
its generalizability. Also, given the cross-sectional nature 
of our design, we did not conduct a follow-up study to 
investigate the relationship between preoperative PEB-
related psychopathologies and postoperative weight loss, 
which warrants further investigations.

Implications
Emotional dysregulation domains seem crucial in obesity 
and eating disorder psychopathologies. The findings in 
this study help to differentiate which emotional dysfunc-
tions are related to obesity as a whole and which are spe-
cific to PEBs [45, 53].

Overall, our results lead us to believe that improving 
emotional skills would ameliorate the patients’ approach 
to food, which could significantly improve their eat-
ing behaviors before surgery. It could also create a more 
favourable outcome following bariatric surgery [54].

Conclusion
The pattern of results showed that both common and 
disorder-specific deficiencies in emotion regulation are 
associated with BED and FA. The current study identified 
greater emotional dysregulation in individuals with obe-
sity and comorbid BED compared to those with OB or 
FA. Therefore, the assessment of eating disorders, specifi-
cally a diagnosis of BED, is suggested in individuals with 
obesity. Overall, emotion dysregulation may be linked 
to increased binge eating and FA. However, those with 
BED may be more affected by limited access to emotion 
regulation strategies. By considering the aspects related 
to PEBs in distinct groups of FA and BED, this study 
indicates the importance of evaluating the facets of emo-
tional dysregulation involved in obesity psychopathology.



Page 7 of 8Ahmadkaraji et al. Journal of Eating Disorders  (2023) 11:97 

Acknowledgements
Not applicable.

Author contributions
SA: Conceptualization; Methodology; Investigation; Writing Original Draft; 
Project administration. HF: Methodology; Formal analysis; Supervision. KO: 
Formal analysis; Writing—Review and Editing. FF: Writing—review and editing; 
Supervision. All authors read and approved the final manuscript.

Funding
The article has received sponsorship from Takeda Pharmaceutical Australia to 
cover the Article Processing Charge.

Availability of data and materials
The datasets analyzed during the current study are available from the cor-
responding author upon reasonable request.

Declarations

Ethical approval and consent to participate
Approval was obtained from the Iran University of Medical Sciences ethics 
committee. The approval number is (IR.IUMS.REC.1399.1424). The procedures 
used in this study adhere to the tenets of the Declaration of Helsinki. Informed 
consent was obtained from all individual participants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Clinical Psychology, School of Behavioral Sciences and Men-
tal Health, Tehran Institute of Psychiatry, Iran University of Medical Sciences, 
Tehran, Iran. 2 Minimally Invasive Surgery Research Center, Rasool-e-Akram 
Hospital, Iran University of Medical Sciences, Tehran, Iran. 3 Department 
of Psychology, Tarbiat Modares University, Tehran, Iran. 4 Department of Clinical 
Psychology, University of Social Welfare and Rehabilitation Sciences, Tehran, 
Iran. 

Received: 27 January 2023   Accepted: 29 May 2023
Published: 13 June 2023

References
 1. Chooi YC, Ding C, Magkos F. The epidemiology of obesity. Metabolism. 

2019;92:6–10. https:// doi. org/ 10. 1016/j. metab ol. 2018. 09. 005.
 2. Ivezaj V, Wiedemann AA, Grilo CM. Food addiction and bariatric surgery: 

a systematic review of the literature. Obes Rev. 2017;18(12):1386–97. 
https:// doi. org/ 10. 1111/ obr. 12600.

 3. Opolski M, Chur-Hansen A, Wittert G. The eating-related behaviours, 
disorders and expectations of candidates for bariatric surgery. Clinical 
obesity. 2015;5(4):165–97. https:// doi. org/ 10. 1111/ cob. 12104.

 4. Zeeck A, Stelzer N, Linster HW, Joos A, Hartmann A. Emotion and eating 
in binge eating disorder and obesity. Eur Eat Disord Rev. 2011;19(5):426–
37. https:// doi. org/ 10. 1002/ erv. 1066.

 5. Raman J, Smith E, Hay P. The clinical obesity maintenance model: an 
integration of psychological constructs including mood, emotional regu-
lation, disordered overeating, habitual cluster behaviours, health literacy 
and cognitive function. J Obes. 2013;2013:240128. https:// doi. org/ 10. 
1155/ 2013/ 240128.

 6. Gratz KL, Roemer L. Multidimensional assessment of emotion regulation 
and dysregulation: development, factor structure, and initial validation of 
the difficulties in emotion regulation scale. J Psychopathol Behav Assess. 
2004;26:41–54. https:// doi. org/ 10. 1023/B: JOBA. 00000 07455. 08539. 94.

 7. Gianini LM, White MA, Masheb RM. Eating pathology, emotion regulation, 
and emotional overeating in obese adults with binge eating disorder. Eat 
Behav. 2013;14(3):309–13. https:// doi. org/ 10. 1016/j. eatbeh. 2013. 05. 008.

 8. Da Ros A, Vinai P, Gentile N, Forza G, Cardetti S. Evaluation of alexithymia 
and depression in severe obese patients not affected by eating disorders. 
Eat Weight Disorders-Stud Anorex Bulim Obes. 2011;16:24–9. https:// doi. 
org/ 10. 1007/ BF033 27517.

 9. Koball AM, Clark MM, Collazo-Clavell M, Kellogg T, Ames G, Ebbert J, et al. 
The relationship among food addiction, negative mood, and eating-
disordered behaviors in patients seeking to have bariatric surgery. Surg 
Obes Relat Dis. 2016;12(1):165–70. https:// doi. org/ 10. 1016/j. soard. 2015. 
04. 009.

 10. Micanti F, Iasevoli F, Cucciniello C, Costabile R, Loiarro G, Pecoraro G, et al. 
The relationship between emotional regulation and eating behaviour: 
a multidimensional analysis of obesity psychopathology. Eat Weight 
Disorders-Stud Anorex Bulim Obes. 2017;22:105–15. https:// doi. org/ 10. 
1007/ s40519- 016- 0275-7.

 11. Meule A. Focus: addiction: back by popular demand: a narrative review 
on the history of food addiction research. Yale J Biol Med. 2015;88(3):295.

 12. Gearhardt AN, Corbin WR, Brownell KD. Development of the yale food 
addiction scale version 2.0. Psychol Addict Behav. 2016;30(1):113.

 13. Schulte EM, Avena NM, Gearhardt AN. Which foods may be addictive? 
The roles of processing, fat content, and glycemic load. PLoS ONE. 
2015;10(2):e0117959. https:// doi. org/ 10. 1371/ journ al. pone. 01179 59.

 14. Cope EC, Gould E. New evidence linking obesity and food addiction. Biol 
Psychiat. 2017;81(9):734–6. https:// doi. org/ 10. 1016/j. biops ych. 2017. 02. 
1179.

 15. Granero R, Jiménez-Murcia S, Gearhardt AN, Agüera Z, Aymamí N, 
Gómez-Peña M, et al. Validation of the Spanish version of the Yale Food 
Addiction Scale 2.0 (YFAS 2.0) and clinical correlates in a sample of eating 
disorder, gambling disorder, and healthy control participants. Frontiers in 
Psychiatry. 2018;9:208. https:// doi. org/ 10. 3389/ fpsyt. 2018. 00208

 16. American Psychiatric Association. DSM-5 Task Force. Diagnostic and 
statistical manual of mental disorders: DSM-5™ (5th ed.). American 
Psychiatric Publishing, Inc.; 2013. Available from: https:// doi. org/ 10. 1176/ 
appi. books. 97808 90425 596.

 17. Brownley KA, Berkman ND, Peat CM, Lohr KN, Cullen KE, Bann CM, et al. 
Binge-eating disorder in adults: a systematic review and meta-analysis. 
Ann Intern Med. 2016;165(6):409–20. https:// doi. org/ 10. 7326/ L16- 0622.

 18. Lawson JL, Goldman RL, Swencionis C, Wien R, Persaud A, Parikh M. 
Examining food addiction and acculturation among a hispanic bariatric 
surgery-seeking participant group. Obes Surg. 2019;29(7):2151–7. https:// 
doi. org/ 10. 1007/ s11695- 019- 03799-3.

 19. Schulte EM, Grilo CM, Gearhardt AN. Shared and unique mechanisms 
underlying binge eating disorder and addictive disorders. Clin Psychol 
Rev. 2016;44:125–39. https:// doi. org/ 10. 1016/j. cpr. 2016. 02. 001.

 20. Ivezaj V, White MA, Grilo CM. Examining binge-eating disorder and 
food addiction in adults with overweight and obesity. Obesity. 
2016;24(10):2064–9. https:// doi. org/ 10. 1002/ oby. 21607.

 21. Dingemans A, Danner U, Parks M. Emotion regulation in binge eating 
disorder: a review. Nutrients. 2017;9(11):1274. https:// doi. org/ 10. 3390/ 
nu911 1274.

 22. Estévez A, Jáuregui P, Sánchez-Marcos I, López-González H, Griffiths 
MD. Attachment and emotion regulation in substance addictions and 
behavioral addictions. J Behav Addict. 2017;6(4):534–44. https:// doi. org/ 
10. 1556/ 2006.6. 2017. 086.

 23. Brunault P, Ballon N. Inter-individual differences in food addiction and 
other forms of addictive-like eating behavior. Nutrients. 2021;13(2):325. 
https:// doi. org/ 10. 3390/ nu130 20325.

 24. Prefit A-B, Candea DM, Szentagotai-Tătar A. Emotion regulation across 
eating pathology: a meta-analysis. Appetite. 2019;143:104438. https:// doi. 
org/ 10. 1016/j. appet. 2019. 104438.

 25. Leehr EJ, Krohmer K, Schag K, Dresler T, Zipfel S, Giel KE. Emotion regula-
tion model in binge eating disorder and obesity - a systematic review. 
Neurosci Biobehav Rev. 2015;49:125–34. https:// doi. org/ 10. 1016/j. neubi 
orev. 2014. 12. 008.

 26. Zijlstra H, van Middendorp H, Devaere L, Larsen JK, van Ramshorst B, 
Geenen R. Emotion processing and regulation in women with morbid 
obesity who apply for bariatric surgery. Psychol Health. 2012;27(12):1375–
87. https:// doi. org/ 10. 1080/ 08870 446. 2011. 600761.

 27. Ferrell EL, Watford TS, Braden A. Emotion regulation difficulties and 
impaired working memory interact to predict boredom emotional eating. 
Appetite. 2020;144:104450. https:// doi. org/ 10. 1016/j. appet. 2019. 104450.

https://doi.org/10.1016/j.metabol.2018.09.005
https://doi.org/10.1111/obr.12600
https://doi.org/10.1111/cob.12104
https://doi.org/10.1002/erv.1066
https://doi.org/10.1155/2013/240128
https://doi.org/10.1155/2013/240128
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1016/j.eatbeh.2013.05.008
https://doi.org/10.1007/BF03327517
https://doi.org/10.1007/BF03327517
https://doi.org/10.1016/j.soard.2015.04.009
https://doi.org/10.1016/j.soard.2015.04.009
https://doi.org/10.1007/s40519-016-0275-7
https://doi.org/10.1007/s40519-016-0275-7
https://doi.org/10.1371/journal.pone.0117959
https://doi.org/10.1016/j.biopsych.2017.02.1179
https://doi.org/10.1016/j.biopsych.2017.02.1179
https://doi.org/10.3389/fpsyt.2018.00208
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.7326/L16-0622
https://doi.org/10.1007/s11695-019-03799-3
https://doi.org/10.1007/s11695-019-03799-3
https://doi.org/10.1016/j.cpr.2016.02.001
https://doi.org/10.1002/oby.21607
https://doi.org/10.3390/nu9111274
https://doi.org/10.3390/nu9111274
https://doi.org/10.1556/2006.6.2017.086
https://doi.org/10.1556/2006.6.2017.086
https://doi.org/10.3390/nu13020325
https://doi.org/10.1016/j.appet.2019.104438
https://doi.org/10.1016/j.appet.2019.104438
https://doi.org/10.1016/j.neubiorev.2014.12.008
https://doi.org/10.1016/j.neubiorev.2014.12.008
https://doi.org/10.1080/08870446.2011.600761
https://doi.org/10.1016/j.appet.2019.104450


Page 8 of 8Ahmadkaraji et al. Journal of Eating Disorders  (2023) 11:97

 28. Dalrymple KL, Clark H, Chelminski I, Zimmerman M. The interaction 
between mindfulness, emotion regulation, and social anxiety and its 
association with emotional eating in bariatric surgery candidates. Mind-
fulness. 2018;9:1780–93. https:// doi. org/ 10. 1007/ s12671- 018- 0921-4.

 29. Ricca V, Castellini G, Sauro CL, Ravaldi C, Lapi F, Mannucci E, et al. Cor-
relations between binge eating and emotional eating in a sample of 
overweight subjects. Appetite. 2009;53(3):418–21. https:// doi. org/ 10. 
1016/j. appet. 2009. 07. 008.

 30. Schulte EM, Gearhardt AN. Attributes of the food addiction phenotype 
within overweight and obesity. Eat Weight Disord Stud Anorex Bulim 
Obes. 2021;26(6):2043–9. https:// doi. org/ 10. 1007/ s40519- 020- 01055-7.

 31. Gearhardt AN, White MA, Masheb RM, Morgan PT, Crosby RD, Grilo CM. 
An examination of the food addiction construct in obese patients with 
binge eating disorder. Int J Eat Disord. 2012;45(5):657–63. https:// doi. org/ 
10. 1002/ eat. 20957.

 32. Davis C. From passive overeating to “food addiction”: a spectrum of com-
pulsion and severity. Int Schol Res Not. 2013. https:// doi. org/ 10. 1155/ 
2013/ 435027.

 33. Cooper Z, Cooper PJ, Fairburn CG. The validity of the eating disorder 
examination and its subscales. Br J Psychiatry. 1989;154(6):807–12. 
https:// doi. org/ 10. 1192/ bjp. 154.6. 807.

 34. Clark SM, Martens K, Smith-Mason CE, Hamann A, Miller-Matero LR. 
Validation of the Yale food addiction scale 2.0 among a bariatric surgery 
population. Obes Surg. 2019;29:2923–8. https:// doi. org/ 10. 1007/ 
s11695- 019- 03927- z0.

 35. Ghanbari N, Nooripour R, Firoozabadi A, Var TSP, Wisniewski P, Hosseini 
SR. Psychometric assessment of Persian translation of Yale food addic-
tion scale version 2.0 (YFAS 2.0) in Iranian college students. J Eat Disord. 
2022;10(1):158. https:// doi. org/ 10. 1186/ s40337- 022- 00689-5.

 36. Berg KC, Peterson CB, Frazier P, Crow SJ. Psychometric evaluation of 
the eating disorder examination and eating disorder examination-
questionnaire: a systematic review of the literature. Int J Eat Disord. 
2012;45(3):428–38. https:// doi. org/ 10. 1002/ eat. 20931.

 37. Gormally J, Black S, Daston S, Rardin D. The assessment of binge eating 
severity among obese persons. Addict Behav. 1982;7(1):47–55. https:// 
doi. org/ 10. 1016/ 0306- 4603(82) 90024-7.

 38. Grupski AE, Hood MM, Hall BJ, Azarbad L, Fitzpatrick SL, Corsica JA. 
Examining the binge eating scale in screening for binge eating disorder 
in bariatric surgery candidates. Obes Surg. 2013;23(1):1–6. https:// doi. org/ 
10. 1007/ s11695- 011- 0537-4.

 39. Mootabi F, Moloodi R, Dezhkam M, Omidvar N. Standardization of the 
binge eating scale among Iranian obese population. Iran J Psychiatry. 
2009;4(4):143–6.

 40. Van Strien T, Frijters JE, Bergers GP, Defares PB. The Dutch Eating Behavior 
Questionnaire (DEBQ) for assessment of restrained, emotional, and exter-
nal eating behavior. Int J Eat Disord. 1986;5(2):295–315.

 41. Pituch KA, Stevens JP. Applied multivariate statistics for the social sci-
ences: analyses with SAS and IBM’s SPSS, Sixth Edition. Routledge; 2015. 
Available from: https:// doi. org/ 10. 4324/ 97813 15814 919

 42. Bunio LK, Battles JA, Loverich TM. The nuances of emotion regula-
tion difficulties and mindfulness in food addiction. Addict Res Theory. 
2021;29(1):11–7. https:// doi. org/ 10. 1080/ 16066 359. 2020. 17140 38.

 43. Polivy J, Herman CP. Etiology of binge eating: psychological mechanisms. 
In: Fairburn CG, Wilson GT, editors. Binge eating: nature, assessment, and 
treatment. New York: Guilford Press; 1993. p. 173–205.

 44. Conti C, Di Francesco G, Lanzara R, Severo M, Fumagalli L, Guagnano MT, 
et al. Alexithymia and binge eating in obese outpatients who are starting 
a weight-loss program: a structural equation analysis. Eur Eat Disord Rev. 
2019;27(6):628–40. https:// doi. org/ 10. 1002/ erv. 2696.

 45. Benzerouk F, Djerada Z, Bertin E, Barrière S, Gierski F, Kaladjian A. Contribu-
tions of emotional overload, emotion dysregulation, and impulsivity to 
eating patterns in obese patients with binge eating disorder and seeking 
bariatric surgery. Nutrients. 2020;12(10):3099. https:// doi. org/ 10. 3390/ 
nu121 03099.

 46. Hardy R, Fani N, Jovanovic T, Michopoulos V. Food addiction and sub-
stance addiction in women: common clinical characteristics. Appetite. 
2018;120:367–73. https:// doi. org/ 10. 1016/j. appet. 2017. 09. 026.

 47. Wolz I, Granero R, Fernández-Aranda F. A comprehensive model of food 
addiction in patients with binge-eating symptomatology: the essential 
role of negative urgency. Compr Psychiatry. 2017;74:118–24. https:// doi. 
org/ 10. 1016/j. compp sych. 2017. 01. 012.

 48. Sönmez Güngör E, Çelebi C, Akvardar Y. The relationship of food addic-
tion with other eating pathologies and impulsivity: a case-control study. 
Front Psychiatry. 2021;12:747474. https:// doi. org/ 10. 3389/ fpsyt. 2021. 
747474.

 49. Vainik U, García-García I, Dagher A. Uncontrolled eating: a unifying herit-
able trait linked with obesity, overeating, personality and the brain. Eur J 
Neurosci. 2019;50(3):2430–45. https:// doi. org/ 10. 1111/ ejn. 14352.

 50. Gibson EL. The psychobiology of comfort eating: implications for neu-
ropharmacological interventions. Behav Pharmacol. 2012;23(5):442–60. 
https:// doi. org/ 10. 1097/ FBP. 0b013 e3283 57bd4e.

 51. Courbasson CM, Rizea C, Weiskopf N. Emotional eating among individu-
als with concurrent eating and substance use disorders. Int J Ment Heal 
Addict. 2008;6:378–88. https:// doi. org/ 10. 1007/ s11469- 007- 9135-z.

 52. Kring AM, Sloan DM. Emotion regulation and psychopathology: a transdi-
agnostic approach to etiology and treatment. Guilford Press; 2009.

 53. Fernandes J, Ferreira-Santos F, Miller K, Torres S. Emotional processing in 
obesity: a systematic review and exploratory meta-analysis. Obes Rev. 
2018;19(1):111–20. https:// doi. org/ 10. 1111/ obr. 12607.

 54. Noli G, Cornicelli M, Marinari G, Carlini F, Scopinaro N, Adami G. Alexithy-
mia and eating behaviour in severely obese patients. J Hum Nutr Diet. 
2010;23(6):616–9. https:// doi. org/ 10. 1111/j. 1365- 277X. 2010. 01079.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s12671-018-0921-4
https://doi.org/10.1016/j.appet.2009.07.008
https://doi.org/10.1016/j.appet.2009.07.008
https://doi.org/10.1007/s40519-020-01055-7
https://doi.org/10.1002/eat.20957
https://doi.org/10.1002/eat.20957
https://doi.org/10.1155/2013/435027
https://doi.org/10.1155/2013/435027
https://doi.org/10.1192/bjp.154.6.807
https://doi.org/10.1007/s11695-019-03927-z0
https://doi.org/10.1007/s11695-019-03927-z0
https://doi.org/10.1186/s40337-022-00689-5
https://doi.org/10.1002/eat.20931
https://doi.org/10.1016/0306-4603(82)90024-7
https://doi.org/10.1016/0306-4603(82)90024-7
https://doi.org/10.1007/s11695-011-0537-4
https://doi.org/10.1007/s11695-011-0537-4
https://doi.org/10.4324/9781315814919
https://doi.org/10.1080/16066359.2020.1714038
https://doi.org/10.1002/erv.2696
https://doi.org/10.3390/nu12103099
https://doi.org/10.3390/nu12103099
https://doi.org/10.1016/j.appet.2017.09.026
https://doi.org/10.1016/j.comppsych.2017.01.012
https://doi.org/10.1016/j.comppsych.2017.01.012
https://doi.org/10.3389/fpsyt.2021.747474
https://doi.org/10.3389/fpsyt.2021.747474
https://doi.org/10.1111/ejn.14352
https://doi.org/10.1097/FBP.0b013e328357bd4e
https://doi.org/10.1007/s11469-007-9135-z
https://doi.org/10.1111/obr.12607
https://doi.org/10.1111/j.1365-277X.2010.01079

	Food addiction and binge eating disorder are linked to shared and unique deficits in emotion regulation among female seeking bariatric surgery
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Participants and procedure
	Measures
	The Yale food addiction scale 2.0 (YFAS 2.0)
	Eating disorder examination (EDE)
	The binge eating scale (BES)
	The difficulties in emotion regulation scale (DERS)
	The dutch eating behavior questionnaire-emotional eating (DEBQ-E)

	Statistical analyses

	Results
	Demographic variables
	Descriptive statistics and comparisons between groups

	Discussion
	Strength and limits
	Implications

	Conclusion
	Acknowledgements
	References


