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Abstract 
Clarifying terminology in psychological science is crucial to develop suitable practices and improve treatment 
effectiveness.

Objectives: To provide theoretical framework which integrates the scientific literature regarding the transdiagnostic 
dimensions in the eating disorders (ED) spectrum: self-agency, mentalization, self-control and self-regulation. 
In addition to introducing a newly developed eating and control style axis, (ECOSA), it focuses on better 
conceptualizing the complex interaction between eating style, control conditions, and the impact of the “emotional 
brain” versus the “thinking brain.” 

Methods: Electronic searches of MEDLINE, EMBASE, and PsycINFO, were performed on April–May 2020 using 
the keywords Self agency or mentalization or reflective functioning or self-regulation or emotion regulation or self-
control or self-agency and eating disorders. 

Results: There are numerous scientific literatures related to eating disorders. However, only two were related to 
all the dimensions discussed in this manuscript. Most reviews have focused on a single diagnostic category or two 
dimensions. Only, one study reported the results of mentalization-based treatment (MBT). ECOSA provides an 
example of a tool that may be used to promote self-agency in the management of eating disorders.

Conclusion: To enhance perception of ownership over an effector (self-agency), clinicians need an instrument 
that assists in exploring the agent’s inner intentions. ECOSA may be used by all those who seek further clarity 
regarding the association between pathological eating behaviors, self-regulation and under- or over-c
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Introduction

To address the crucial need to improve the profound suffering 
and impact of eating disorders on a person’s life, therapeutic 
strategies aim to target various dimensions in eating disorders, 
thereby curing, and helping patients [1]. Impaired emotion 
regulation (ER) and self-control as well as mentalization 
and self-agency are reported as transdiagnostic dimensions 
considered in a variety of psychological disorders, including 
eating disorders (EDs) and disordered eating symptoms [2,3,4].

Self-control is what people use to restrain their desires and 
impulses. More precisely, it can be understood as the capacity 
to override a response (and substitute another). It is a part of 
self-regulation [5]. Most self-regulation occurs in one of four 
following spheres: 
1. regulation of distracting thought; 
2. regulation of mood and emotions; 
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3. resistance to tempting desires, impulses and compulsions;  
4. regulation of execution, performance or functioning.

Exerting self-control, is an effortful process. If it is over-
consumed, people may be in a temporarily depleted state 
and then may fail to exert self-control or adaptive coping or 
functioning [6]. This is occasionally the case for those who 
excessively control their body and/or eating, and those who 
struggle to maintain their weight [7]. Thereafter, they may 
experience passionate or increased desires to eat, resulting in 
overeating and sometimes purging behaviors.

People with various grades of being underweight - anorexia 
nervosa (AN) and or Avoidance restrictive feeding intake 
disorder (ARFID)- AN and ARFID) often present obsessive-
compulsive manners of over-controlling their eating and body 
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shape as a mechanism to regulate their anxiety from maturity 
fears, emotional and development growth, interpersonal 
distrust, direct communication, traumatic history and as a 
strategy of harm avoidance due to personal characteristics such 
as perfectionism [8].

People with obesity, overweight or suppressed weight often 
report on under-controlled behavior style being expressed in 
impulsivity, over eating although the wish to restrict eating, 
emotional eating and even binging [7]. Their eating behaviors 
serve as a mechanism to self-regulate their controlling emotions 
(intolerance to negative emotions), depression, and sometimes 
vulnerability to obesity and oversensitivity to appearance. 

Extensive support exists in the eating disorder’s literature 
connecting eating pathologies and mentalization [9]. 
Mentalization or reflective functioning, is defined as “the 
mental process by which an individual implicitly and explicitly 
interprets the actions of himself and others as meaningful on 
the basis of intentional mental states” [10]. The ability to 
understand and express experiences of the self and others, 
assists the individual to cope with various stressors, to regulate 
internal and external affects, and to practice good interpersonal 
relationships [11].

Enhancing mentalization regarding the connection between 
intolerance to negative emotions, anticipation anxiety, negative 
urgency and eating pathologies was found to be effective in 
improving self-agency (the sense that some problems/behaviors 
are self-generated), and thus, improvement in eating behaviors 
and enhanced well-being [12]. Mentalization-based Treatment 
(MBT), which is grounded in John Bowlby’s Attachment 
Theory and Ecological Systems Theory, is widely presented 
in the scientific literature of eating disorders. Yet, most works 
describe the general process linking negative emotions and 
distress intolerance with various eating behaviors, without 
clarifying the association with the individual’s control style 
and the individual’s agency regarding the battle between 
the “emotional” and “frontal-cognitive” brain in the various 
categories of eating disorders. Moreover, most reviews have 
focused on a single diagnostic category or two dimensions 
while here we describe all the above-mentioned dimensions, 
through the whole eating disorders spectrum. Eating and 
Control Style Axis (ECOSA), provides an example of a tool 
that may be used to promote self-agency in the management 
of eating disorders.

The aim of this manuscript is to provide theoretical framework 
which integrates the scientific literature regarding the 
dimensions of self-agency, mentalization, self-control and 
self-regulation and the eating disorders (ED) spectrum as well 
as propose an example of a newly integrative conceptualized 
tool—Eating and Control Styles Axis (ECOSA)—to improve 
the mentalization and self-agency of people with eating 
disorder.

Background

Eating Disorders, Emotion Regulation, Levels of Control 
and Brain Areas
Emotion is a “component of affect, a broader concept that 
includes stress, mood, and impulses” [13]. Emotional 
Regulation (ER) refers to the ability to manage and cope 
with discomfort with a variety of negative emotions, (i.e. 
fear, disgust, anger, sadness, shame) or the perceived absence 
of something necessary/desired, e.g., emptiness), as well as 
positive emotions such as strong positive excitement. In this 
process, actions are directed to contain and regulate current 
emotions, as well as to control the associated response, 
intrinsically (within self), and extrinsically (towards others) 
[14].

ER has an action-tendency designed to resolve the stress or 
the over-excitement, rather than to dwell on the affect and 
unmoderated response that might accompany those situations 
and avoid a maladaptive pattern of responses. The different 
responses may differ by response-focused regulation or 
antecedent-focused regulation, which occurs early in the 
emotional sequences [15]. 

Oversensitivity to threatening cues and difficulties in regulating 
negative emotional states and impulses during the lifespan have 
also been recognized as a transdiagnostic risk/maintenance 
factors for general psychopathology as well as eating disorders 
[16,17,18]. Both may lead to maladaptive or dysfunctional 
reactions by increasing the awareness to the relevant cue and 
often by employing either over-controlling or under-controlled 
behaviors as avoidance defense mechanism [18,19]. 

Exerting control over-eating by restrictive eating and 
controlling weight, enables individuals to avoid the negative 
affect associated with various difficulties. This is due to the 
sense of self-control “because it is perceived as successful 
behavior in the context of perceived failure, in all other areas 
of functioning” [20,21]. 

Excessive control on eating may also serve as an avoidance 
defense mechanism through distracting individuals from their 
negative emotions by remaining preoccupied with weight and 
food (“my main problem is my weight, as long as I don’t lose 
weight I avoid eating with friends”) as well as through projection 
and displacement of feelings of confidence and security on food 
and body (“when I feel controlling and confidence in my body, 
I experience it as if I am self-regulated and I am confident”). 
Moreover, the experience of control obtained via controlling 
eating and the body is displaced toward the whole-self. Instead 
of dealing with negative emotions elicited by uncontrolled 
and stressful situations and behaviors, people with Emotional 
Disorders (EDs) often unconsciously achieve relief through 
exerting control over food and weight or by eating as much as 
they want (the illusion of freedom) or alternatively exactly the 
way they want (“only my way”) and later compensating with 
purging behaviors.
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The intolerance to negative emotions may be unconscious; 
still, when people are aware of this, they still do not adapt 
a positive coping behavior due to various deficits, such as a 
lack of understanding these emotions; inability in emotion 
differentiation, inability to employ flexibly, lack of regulation 
skills and strategies— often observed among individuals with 
anorexia nervosa [22,23].

Negative urgency, similar to distress intolerance, is also 
considered as a transdiagnostic risk/maintenance factor for 
psychopathology. Urgency refers to the notion that you must 
have the object/the relief immediately and often it produces 
an uncontrolled urge [18]. Engaging in harmful behaviors to 
avoid negative internal experiences because of an intolerance 
of negative urgency is a well-established predictor of the 
onset and maintenance of a range of compulsive behaviors 
and syndromes such as EDs and substance abuse. It holds 
back the ability to engage in adaptive and valuable activities 
and contributes to functional impairment [2,22]. People 
with eating disorders tend to respond to immediate negative 
emotions by a negative reward such as overeating or fasting as 
opposed to pursuing alternative positive reinforcers. Distress 
intolerance and high impulsivity were common predictors of 
bulimic symptoms among people with eating disorders, when 
experiencing a negative affect [18,24]. Elevated negative affect 
and higher degrees of negative urgency in women with EDs 
positively predicted impulsive response and purging frequency 
[25].

Impulsivity, a tendency to act prematurely and without 
foresight and preference for smaller but immediate gratification, 
over larger and delayed rewards—also called heightened delay 
discounting—varies across psychiatric disorders. Binge eating 
and purging behaviors are often considered to be predicted 
by impulsivity with stronger predictive effects than lack of 
persistence, lack of planning, sensation seeking and positive 
urgency. 

Impulsivity may manifest due to attention impairment or low 
conscientiousness, sensation-seeking, impaired executive 
functioning activity and failure to take the right decisions, 
as well as, urgency to consume something to achieve a sense 
of relief from hunger or negative emotions [26]. Langer et 
al. reported that among different categories of EDs, there is 
hierarchy of occurrence of impulsivity features [27]. “Cognitive 
impulsivity, motor impulsivity, and global impulsivity were 
the most prominent in the Anorexia Nervosa (AN) binging/
purging type, while the lowest score in those constructs were 
observed among patients with restrictive AN. Those with 
binging/purging AN demonstrated a greater difficulty delaying 
gratification compared with people with other categories of 
EDs who demonstrated a preference for a higher, delayed 
reward.” 

The different types of ER patterns as well the different control 
styles have different neural patterns. Behavioral regulation 
(response) was suggested to be supported by the subcallosal 
cingulate cortex (SCC) and the dorsal pathway, and the 

cerebellum and/or prefrontal regions operating on subcortical 
and brainstem structures. While antecedent-focused regulation 
(avoidance) was suggested to be supported by circuits 
involving lateral and medial portions of the orbitofrontal cortex 
(OFC), the lateral and ventromedial portions of the prefrontal 
cortex (lPFC &vmPFC), the anterior and posterior cingulate 
cortices [15]. Trafton and Gifford suggested that the different 
neurobiological substrates, underlying and modulating reward 
learning and response, may mediate emotions ranging from 
tolerance to distress [28].

People with restrictive anorexia nervosa often report an 
increased capacity to delay rewards and tolerate asceticism 
and restrictions, and thus, may override the drive to eat. On 
the other hand, people with binge eating disorder (BED) or 
(BN) often report on a reduced ability to delay gratification 
[29]. Neuroimaging evidence has suggested that the ability to 
delay gratification is enhanced when the rewarding value of 
food is decreased (satiety and calming states), and it decreased 
following hunger and spared, states in which the rewarding 
value of food is increased [30]; thus, emotion dysregulation 
is often associated with excess weight because of lower 
delayed gratification [29]. A hungry individual that employ 
extreme restriction usually face difficulties in delaying food 
gratifications [25]. 

To manage the pathological symptoms expressed by over-
controlled or under-controlled behaviors, caused by distress 
intolerance, difficulties in self-regulation, impulsivity and 
in delaying gratification, the individual needs to be self-
acknowledged and have a sense of self-agency about these 
difficulties, as well as possess motivation to employ adaptive 
healthy defense and coping strategies. Healthy self-control 
requires the incorporation of mentalization and self-agency 
processes. 

Diminished mentalization is considered as a common 
mediator between self-regulation and variety of disorders 
and behavioral problems [10]. Children who demonstrate 
distress intolerance and whose parents fail to provide accurate 
and adequate empathy, mentalization, and validation, may 
experience an escalation of negative emotions and a need to 
displace them through controlling behaviors or alternatively, 
demonstrative behaviors [31,32]. People with EDs often 
display a diminished ability to mentalize experiences, a greater 
difficulty in differentiating between physical and emotional 
states and between their own and others’ experiences, and the 
tendency to attribute causality to oneself and other interpersonal 
experiences [3,33]. Due to difficulty in understanding and 
tolerating their own and others’ internal experiences as well 
as intense or disconnection with their own emotions and 
body sensations, people with EDs often report problems in 
constructing a personal positive narrative over time in relation 
to their feelings, experiences as well as their behaviors [34,35]. 

Deficiency in imaginative mental activity about intentional 
mental states and in mentalization, and thus, emotion 
dysregulation and negative urgency may lead to the use of 
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eating disorders as a concrete means of expressing and relieving 
feelings and thoughts, as well as regulating drives and emotions 
[36,37]. All these had been demonstrated as precursors to binge 
eating [38,39]. The capacity for mentalization is “thought to be 
a prerequisite for a sense of agency in relation to emotions and 
behavior” [40].

A sense of agency refers to the sense that some problems/
behaviors are self-generated (Moor, 2016) and thus, the 
individual should manage it. In terms of symptoms, self-agency 
reflects how strongly the person perceives his impact on his 
or her problematic experiences and behaviors [32]. Sense of 
agency plays a key role in directing action against harmful 
decisions and behaviors [41]. To achieve it, the agent must 
first perceive ownership over an effector (which is hard with 
a lack of mentalization capacity). Second, they must mitigate 
their personal intentions. Only then they may have the ability 
to take responsibility and act through the ambivalence, as it 
often pertains to eating and weight status in eating disorders. 
An abnormal sense of agency may provide the grounds for 
diminished responsibility, as often it occurs when someone is 
required to cope with pathological symptoms. fMRI studies 
demonstrated that explicit judgment and implicit processing 
of self-agency are mediated by different brain mechanisms 
located in ventral premotor cortex, the supplementary motor 
area, and the cerebellum along with the posterior parietal 
cortex (PPC), posterior superior temporal sulcus (STS), and 
the insula [42].

Improving mentalizing and the mentalization process recently 
has been a topic of focus of many psychotherapy approaches 
[43]. Psychotherapy may help repair developmental and 
environmental deficits by recreating the mentalizing effects 
of the interactional matrix of early childhood by producing 
a better atmosphere and conditions for growth. This will in 
turn enable the individual to conscious awareness, ability to 
understand experiences and facilitate a sense of mental agency 
[12,44]. Fonagy and Bateman stated that mentalization assists 
the patients to “become able to think more clearly about the 
mental processes that underlie their actions” [45]. They further 
proposed that patients need assistance with understanding 
the content of their associations, as well as recognizing the 
existence of the thoughts and feelings that they are experiencing 

to further develop a sense of agency that may determine future 
decisions and outcomes [32]. Leventhal’s self-regulatory 
model shows that following exposure to stimuli, the individual 
makes sense of the stimuli both cognitively (understanding 
it) and emotionally (feeling it), which leads to the individual 
choosing appropriate coping strategies [46]. Nevertheless, 
a randomized trial of mentalization based therapy for eating 
disorders (MBT-ED) reported a high drop-out rate, which 
made the interpretation of the results difficult [47]. 

So far published manuscripts lack instrumental ideas about how 
to facilitate mentalization-based therapy for the management 
of eating disorders. We found that only few encompass all the 
above-mentioned dimensions to enhance an individual’s self-
agency regarding the symptoms of eating disorders.

Mentalization of Eating and Control Styles on Continuous 
Axis (ECOSA)
Impulsivity, difficulties in self-control, and regulating negative 
emotions are considered as transdiagnostic characteristics 
of people with EDs. It is essential to provide them with a 
sense of understanding of their extreme behaviors, reflecting 
uncontrolled and/or overcontrolled patterns and provide the 
strategies to empower the “thinking brain” over the “emotional 
brain”. As Fonagy et al. suggested, clearly thinking about the 
mental processes that influence people’s actions is a prerequisite 
for a sense of agency and better choice behavior [32]. As the 
spectrum of individuals who develop EDs is broad, there is a 
need to address the gap between theory and practice regarding 
the mentalization process for people with various pathological 
eating behaviors. 

A comprehensive conceptualization axis (ECOSA) was 
developed to demonstrate people’s choice of a specific eating 
style (over- or undereating, restriction, or binging), their 
control style (underbalanced or overcontrol), and weight status 
on a continuous axis (Figure 1). As most people would like 
to perceive themselves as “rational,” they may gain from 
understanding the role of the “thinking brain” versus the 
“emotional brain” in respect to these behavioral and control 
decisions. The top part of the axis presents the eating style and 
weight status; below is the control axis, and the bottom part 
presents the associated brain activity.
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Figure 1: Eating and Control Styles Axis (ECOSA) and the dominant brain activity

On the left end of the continuous axis, the under-controlled 
eating group is shown (A). Individuals in this group usually 
behave according to their passions, overeat during mealtime, 
and frequently consume unscheduled snacking. They tend 
to have difficulties in delaying gratification and often eat 
impulsively. Food is considered an aid and a means to distract 
or cope with stress and negative emotions. In this group, 
impulsivity reflects decision-making that occurs with limited 
forethought and diminished inhibitory control. Impulsive 
tendencies to act rashly, due to unconsciousness or increased 
reward-related drives, are often caused following subservience 
to the “emotional brain” as well as by weaker activity of the 
executive functioning and the forebrain—the “thinking brain,” 
and are associated with disadvantageous decision-making and 
risk behaviors. In people with obesity and those with ADHD, 
the rewarding/hedonic aspects of food items is reflected in 
a higher insular activity and stronger connections to other 
reward-related areas [48]. Moreover, individuals with BED, 
showed lower executive functioning, higher variability in 
reaction times, and less adaptive response, when compared with 
otherwise healthy individuals with obesity [49]. Individuals in 
this group may commonly have excessive body weight. 

At the right side of this group are those who eat normally 
with spontaneous management and no effortful control (B). 
This small group eats instinctively when they are hungry, 

chooses foods that satisfy them, enjoys their eating, and stops 
when they are full or satisfied. They successfully manage 
to balance between their internal desires and their appetite, 
eating behaviors, and weight status. They have a spontaneous 
balance between the emotional and thinking brain and do not 
need to operate effortful control. Individuals in this group 
may commonly have stable, normal weight or be slightly 
overweight. In Western society, only a handful of people fall 
into this group. The reward signals tend to override the satiety 
signals; thus, most people’s homeostasis fails in maintaining 
this balance, with no effort on their part. 

Most of the Western population belong to the middle group (C). 
People in this group assimilate the need to stay healthy, with a 
stable weight. To achieve this, they apply effortful control and 
moderate self-discipline. They make sure their diet contains 
the right amount of nutrients for healthy functioning, and avoid 
being hungry, and they eat until they are satisfied (although 
they can eat more). Sometimes, after eating more than they 
usually do, they balance their eating by sensible restriction 
or increased physical activity. Their behavior reflects their 
reasonable decision-making with adequate forethought, 
indicating adequate prefrontal cognitive control. Food and 
weight do not control their lives [50]. Their weight may have 
small fluctuations or stay stable, and they may have a normal 
weight or may be slightly overweight. 
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People in the two right groups present dietary restrictions and 
high abstinence (D and E). Some are ‘weight-watchers’ who 
show stronger frontal activation than lean subjects in response 
to food stimuli [51]. They apply chronic, mild to severe 
restrictions, consume “healthy foods”, stick to low-energy 
and low-fat diets, and usually follow consistent to rigid eating 
and physical activity patterns. Many have lost weight and 
strive to maintain these achievements. Often, maintaining the 
suppressed weight utilizes high effortful control and may cause 
lapses and relapses from the rigid diet. Braver et al. suggested 
that this group activate a proactive-control mode via activation 
of the prefrontal cortex [52]. They report on early selection 
of goal-relevant information that is actively maintained in a 
sustained/anticipatory manner and distracts the individual 
from their targeted values, perception, and goal-driven action 
systems. These people may be in a chronic alert status about 
their weight with different intensities. Their weight status is 
commonly normal or overweight but still suppressed (D).

The people in the distant right group (E), exhibit rigid to 
compulsive eating and activity habits because of their emotional 
brain over-riding their prefrontal brain. Consequently, they 
activate overcontrol and are undernourished. Many present 
an anxious temperament (tendency to over responsiveness 
of cortisol levels), high harm avoidance, and altered reward 
circuits. People AN or with orthorexia fall in this group; they 
tend to exhibit obsessive compulsive thoughts and behaviors. 
It has been hypothesized that anxious traits with abnormalities 
in the reward circuits could contribute to specific brain 
pathophysiology and drive extremes of food restriction [53]. 
For some, the eating disorder is a result of an extremely 
restricting form of eating and/or compulsive exercising as a 
means to self-regulate and to achieve a sense of general control, 
or as part of the extreme pursuit of thinness, which usually 
reflects projections of control and security issues regarding 
food and weight.

Discussion

The goal of this manuscript is to provide an integrative 
background for the association between large spectrum of 
eating disorders and the following dimensions: self-regulation, 
self-control, mentalization, and self-agency, and to justify the 
need for eating-related mentalization instruments. To bridge 
the gap between theory and practice, the paper provides an 
example of a newly developed mentalization tool, to enhance 
individual self-agency in the management of eating disorders.

As discussed, difficulties in managing negative emotions 
and negative urgency are transdiagnostic risk factors in a 
variety of psychological disorders, including EDs. Although 
the behavioral manifestations of these characteristics may 
oscillate, the core psychopathology is expressed in the relative 
balance of under-control and over-control and its effect on 
body weight, due to fear of losing self-control or due to rigidity 
(“things must be only my way”). The transition between 
syndromes and stages of control are associated with changes in 
the structural functions of the brain’s reward mechanism and 

the balance between the “emotional brain” and the “thinking 
brain,” which contribute to reward and anxiety processing, and 
thus, predispose an individual to eating alternations [53]. 

Clarifying terminology in psychological science has been 
recently increasingly emphasized [54,55,56]. Conceptualizing 
eating and control behaviors on a continuous axis aims to 
improve the mentalization process and self-agency of people 
with destructive decisions and behaviors that are associated 
with eating. The consolidation of eating and control behaviors 
on the same axis reflects the dialectical nature of decision-
making regarding eating in an abundant society. It also presents 
the dialectic ideas behind Dialectical Behavioral Therapy. The 
presented eating and control styles axis (ECOSA) may be 
useful for clinicians who are treating people with EDs as well 
as other obsessive-compulsive behaviors.

The contribution of the current tool should be rigorously 
examined in a randomized clinical trial. Future research 
may want to assess the validity of this tool by comparing 
mentalization-based therapy using the ECOSA with, 
mentalization-based treatment without the ECOSA and see if 
this tool has an effect on treatment outcome. 

Despite this drawback, the developed tool can be used by 
professionals to promote individual’s mentalization by 
clarifying terminology, assist the clients to differentiate between 
under and over control as well as understand the mediating 
thinking patterns and brain areas contributing to their extreme 
behaviors. This tool may assist individuals in understanding 
the complexity that underlined their symptoms, improve their 
self-agency and treatment objectives, as well as increase their 
sense of effectiveness and motivation to challenge the negative 
defense mechanisms.
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