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[bookmark: _Toc171074172]Abstract

The aim of this research is to develop a better understanding of metacognitions about binge eating in Binge Eating Disorder based on the Self-Regulatory Executive Function model. Binge eating refers to an episode of eating an unusually large amount of food accompanied by a sense of loss of control.
Recent literature has started to explore the possibility that metacognition, i.e., beliefs that an individual has about his or her internal experience and how to manage them, may be associated with eating disorders. However, to date no studies have explored whether specific metacognitions about binge eating could be identified in the field of Binge Eating Disorder.   
The studies examined in this thesis are an effort to explore the existence of specific metacognitions about binge eating in Binge Eating Disorder. This has involved interviewing individuals with a diagnosis of Binge Eating Disorder in order to create a metacognitive profile and using that profile to develop a measure of metacognitions associated to binge eating. Moreover, a comparison between participants with a formal diagnosis of Binge Eating Disorder and individuals belonging to the general population (but presenting at least one episode of binge eating within the last three months) was carried out.
As a result, two types of metacognitions about binge eating were identified, namely positive and negative metacognitions. The former appeared to be associated with the usefulness of engaging in binge eating, while the latter emphasized the uncontrollability of binge eating and its adverse effects on cognitive and emotional states.        
When participants with a formal diagnosis of Binge Eating Disorder were compared to the general population with a history of binge eating episodes, the former showed higher scores on both positive and negative metacognitions about binge eating compared to the latter. 
Clinical and treatment implications in the use of Metacognitive Therapy, general limitations, and potential for future research will also be discussed.
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[bookmark: _Toc171074178]1.1 Definition and characteristics of Binge Eating Disorder 
Binge Eating Disorder is associated with several psychological and behavioural problems that can cause impairments in daily life. It is also linked with medical conditions including diabetes and obesity (Sheehan & Herman, 2015). Binge Eating Disorder is characterized in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5, American Psychiatric Association [APA], 2013), as a recurrent pattern of binge eating episodes. Such episodes are defined as consuming a greater quantity of food in a period of time (for example within any 2-hour period) than the majority of people would eat in that time under similar circumstances, and a lack of control over eating during the episode. A further criterion is that binge eating episodes are associated with at least three of the following five difficulties: eating far more quickly than usual, eating until uncomfortably full, consuming large quantities when not really physically hungry, eating alone out of embarrassment by how much one is eating, and feeling guilty or dissatisfied with oneself after the eating episode (APA, 2013). Additionally, individuals with Binge Eating Disorder typically show marked distress about binge eating, engage in binge eating episodes at least once a week for three months, and do not follow episode with inappropriate compensatory behaviour such as purging. Clinicians distinguish Binge Eating Disorder from Anorexia Nervosa and Bulimia Nervosa by clarifying that binge eating episodes do not occur solely during the course of these illness (APA, 2013).
With a lifetime prevalence rate of around 2%, Binge Eating Disorder is the most frequent eating disorder. In the majority of cases, onset occurs during adolescence or early adulthood (Hilbert et al., 2019, Kessler et al., 2013). The disorder is more prevalent in women than men (Kessler et al., 2013), though around a third of patients are male. Binge Eating Disorder is understood to be influenced by several risk factors including obesity during childhood, loss of control over eating during childhood, perfectionism, familiar weight concerns and eating difficulties, family conflicts, parenting difficulties, and physical and sexual abuse (Bardone-Cone et al., 2007; Connors & Morse, 1993; Grilo & Masheb, 2001; Hilbert, 2019; Hilbert et al., 2014; Jacobi, Hayward, de Zwaan, Kraemer, & Agras, 2004; Ruge & Londoño-Pérez, 2017). It has been shown to be comorbid with other psychological difficulties including specific phobia, social phobia, and addictive behaviours such as alcohol and tobacco use (Bogusz et al., 2021; Grilo, White, & Masheb, 2009; Sheehan & Herman, 2015; Solmi et al., 2016; Wilson, Wilfley, Agras, & Bryson, 2010). About half of patients with a diagnosis of Binge Eating Disorder report a lifetime history of at least two comorbid disorders (Kessler et al., 2013). Binge Eating Disorder differs from other eating disorders in that it typically remits and recurs rather than binge ongoing, with protracted intervals during which affected individuals are free from eating disorder-related episodes (Cooper, Calugi, & Dalle Grave, 2020). 
Given its prevalence and comorbidity with others psychological and physical disorders, Binge Eating Disorder places a substantial burden on affected individuals and the healthcare system (Bray, Bray, Bradley, & Zwickey, 2022; Tannous et al., 2022). 

[bookmark: _Toc171074179]1.2 Cognitive Behavioural models of Binge Eating Disorder
Cognitive theories of eating disorders (e.g., Vitousek & Hollon, 1990) generally suggest that the persistence of these conditions is influenced by individual differences in characteristics such as body dissatisfaction, excessive worry about body image, and attitudes, beliefs, and opinions about an ideal body shape and weight (see Fairburn, Cooper, & Shafran, 2003 and Cooper, Anastasiades, & Fairburn, 1992).
Concerns about weight and shape are a focal point of the dominant Cognitive Behavioural model of Binge Eating Disorder (Fairburn, 1981, 1985). Indeed, it is hypothesised that such concerns may drive dieting and restricted eating habits, which in turn lead to biological and psychological stress. A vicious cycle of binge eating episodes and rigid attempts at dieting is fuelled by a confluence of factors including worries, stress, and perfectionistic rules and standards regarding food and weight. Authors (Cooper et al., 2020) have suggested a model that combines mechanisms known to sustain binge eating; these were included in the transdiagnostic model for eating disorders suggested by Fairburn and colleagues (2003). While the variables in this model are not all relevant for every sufferer, it appears that the overevaluation of body shape and body weight, severe and rigid type of restriction, and the consequences of life events and moods all contribute to the perseveration of Binge Eating Disorder. The model also includes variables that support obesity maintenance, such as overeating, dysregulated eating, binge eating, and insufficient exercise (Cooper et al., 2020). Furthermore, the model proposed by Cooper and colleagues (2020) acknowledges additional factors such as dysregulated overeating outside binge eating episodes, excessive inactivity, and irrational weight-related aims and expectations. 
There are several other influential theories of binge eating. According to the trade-off theory of affect regulation (Kenardy, Arnow, & Agras 1996), binge eating episodes are responses to negative feelings, with the theorised aim of these episodes being to replace the triggering negative feeling, such as anger, with a less unpleasant negative feeling, such as guilt. A model proposed by Castonguay, Eldredge, and Agras (1995), highlights the role of low self-esteem in the link between negative emotions and overconcern about body weight and shape. Though the exact mechanisms through which low self-esteem contributes to negative affect in individuals with a diagnosis of Binge Eating Disorder are not known, these authors propose that binge eating functions as a coping strategy to avoid negative feelings, such that negative emotion cues binge eating behaviour. Whether triggered by dieting or negative affect, binge eating further impairs self-esteem, increasing negative affect and the urge to diet, and thus maintaining the disorder. In their restraint theory, Herman and Polivy (1980), focus on cognitive control and the regulation of food consumption among individuals who regularly diet (Ruderman, 1986). They argue that negative affect interrupts cognitive control, decreasing the ability or the ambition to maintain dietary control (Herman & Polivy, 1984). From this perspective, strong negative emotions disinhibit the cognitive controls used to prevent overeating, resulting in a counter-regulation in the form of binge eating. The restraint theory does not, however, state whether decreasing negative emotions would prevent binge eating episodes. It is also unclear about the influence of dieting on Binge Eating Disorder. On the other hand, the affect regulation model (Hawkins & Clement, 1984) is based on the idea that increases in negative affects activate binge episodes, which cause a reduction in negative emotions. The model suggests that those with Binge Eating Disorder use food for distraction and to achieve wellbeing. Some studies have provided support for the model’s hypotheses (i.e. increases in negative affect are antecedent to binge eating and that binge eating is associated with a reduction in negative affect) (Haedt-Matt & Keel, 2021), though suggest important differences between Binge Eating Disorder and binge eating in Bulimia Nervosa. Finally, Heatherton and Baumeister’s (1991) escape theory posits that binge eating episodes mitigate adverse emotions by focusing cognitive attention on the more immediate environment rather than on higher-level abstract thinking, particularly thoughts about one’s unsuccessful attempts to achieve ideal standards (Baumeister, 1990). According to this theory, there is a rise in negative feelings before a binge eating episodes, a decrease in negative affect during an episode due to reduced self-awareness, and a rise in emotional distress once the episode ends and self-awareness returns. So, as with the affect regulation and restraint theories, negative affect is believed to precede binge eating episodes (Haedt-Matt & Keel, 2021). Escape theory differs from these theories, however, in that it specifies links between self-awareness and negative affect as a key driver of binge eating episodes.
	The above theories are well-established and have helped to improve understanding of this complex illness, yet they are not without limitations. Consideration of their shortcoming could guide the way for further developments.  

[bookmark: _Toc171074180]1.3 The management and treatment of Binge Eating Disorder
	Therapies for Binge Eating Disorder typically concentrate on the cessation of binge eating or on weight loss (APA, 2006; 2023). The APA’s practice guideline for eating disorders (2023). The APA’s practice guidelines for eating disorders (2023) indicate that patients with a Binge Eating Disorder diagnosis should be treated with either Cognitive Behavioural Therapy tailored for eating disorders or Interpersonal Therapy, delivered individually or in a group setting. APA guidance (2023) also recommends antidepressants or lisdexamfetamine for adult patients with Binge Eating Disorder who do not benefit from psychotherapy.  Guidelines from the National Institute for Health and Care Excellence (NICE, 2017) state that the primary psychological treatment for adults with a diagnosis of Binge Eating Disorder should be a guided self-help programme tailored to Binge Eating Disorder. If guided self-help is ineffective after 1 month, NICE (2017) recommends group Cognitive Behavioural Therapy for eating disorders that focuses on psychoeducation, self-monitoring of eating behaviours, modification of negative beliefs about body and shape, training in body exposure, and relapse prevention. An alternative consideration is individual Cognitive Behavioural Therapy for Binge Eating Disorder, which includes a case formulation, psychoeducation on regular eating, cognitive restructuring, and behavioural experiments (NICE, 2017).  
	The current scientific perspective on treating Binge Eating Disorder has been influenced by the literature on treatments for Bulimia Nervosa, as both disorders are characterized by binge eating and share behavioural and psychological features (Marcus & Wing, 1987; Smith, Marcus, & Kaye, 1992). Treatments that were often successful for individuals with Bulimia Nervosa, such as Cognitive Behavioural Therapy, Dialectical Behaviour Therapy, and Interpersonal Therapy, have been adapted to treat those with Binge Eating Disorder (Wonderlich, de Zwaan, Mitchell, Peterson, & Crow, 2003). Such therapies are mainly designed to reduce the frequency of binge eating episodes and tackle issues around obesity and weight management. 
	Of the various psychological treatments for Binge Eating Disorder, Cognitive Behavioural Therapy has received the most research attention (Wilson & Shafran, 2005). Grounded in the restraint model of binge eating, the aim of Cognitive Behavioural Therapy for Binge Eating Disorder is to interrupt the diet-binge cycle by normalizing eating patterns, encouraging self-monitoring to foster flexible restraint, and changing adverse self-beliefs (Iacovino, Gredysa, Altman, & Wilfley, 2012). Fairburn has proposed an “enhanced” form of Cognitive Behaviour Therapy (Fairburn et al., 2003; Fairburn et al., 2008; Murphy, Straebler, Cooper, & Fairburn, 2010), organized into four phases and twenty sessions. The first stage, with two sessions per week, aims to train the individual about the treatment and understand the features of the disorder. The second stage aims to review the work, recognise difficulties, and plan the third stage, which addresses the mechanisms underlying the disorder’s persistence. The fourth stage aims to develop future plans and maintain the results achieved, lowering the possibility of relapse (Murphy et al., 2010). The main goals to reach during the fourth stage are regular eating, involvement in pleasurable activities that are incompatible with binge eating, stimulus control, improved problem-solving skills, and plans in case of relapse. A study of enhanced Cognitive Behavioural Therapy (Fairburn et al., 2009) showed it was effective, particularly among individuals with more severe psychological vulnerabilities.
	A related form of treatment is guided self-help Cognitive Behavioural Therapy, which generally involves short meetings with a therapist and the use of the self-help handbook Overcoming Binge Eating (Fairburn, 1995, 2013). Guided self-help Cognitive Behavioural Therapy aims to implement regular eating patterns and moderate dietary restraint using problem-solving strategies and self-monitoring (Carter & Fairburn, 1998; Grilo & Masheb, 2005).
	Interpersonal Therapy (Klerman, & Weissman, 1994; Klerman, Weissman, Rounsaville, & Chevron, 1984), originally designed to treat depressed outpatients, was adapted to treat individuals with a diagnosis of Binge Eating Disorder in a group setting (Wilfley et al., 1993; Wilfley et al., 2000). Is based on the assumption that binge eating is a reaction to interpersonal distress, such as social exclusion or rejection worries, that causes negative feelings. The purpose of this treatment is to promote mastery of social roles and adjustment to interpersonal circumstances. Interpersonal Therapy consists of three phases (Klerman, & Weissman, 1994; Klerman et al., 1984). In the initial sessions, therapy takes an interpersonal approach to binge eating, with interpersonal objectives identified and emphasis placed on affect related to these interpersonal problems. In the middle sessions, interpersonal difficulties are addressed. In the final sessions, the therapy’s aims are evaluated and the meaning and significance of termination are explored, with remaining work being outlined. Interpersonal Therapy helps individuals gain insights into building and maintaining fulfilling relationships and developing better coping mechanisms for a social and interpersonal difficulties (Wilfley, Frank, Welch, Spurrell, & Rounsaville, 1998).
	The affect regulation model of binge eating (Hawkins & Clement, 1984) provides the foundation for Dialectical Behaviour Therapy for Binge Eating Disorder. The model postulates that binge eating occurs as a reaction to emotional events that became intolerable when adaptive coping strategies are not available. Dialectical Behaviour Therapy comprises four areas: mindfulness, tolerance of distress, regulation of emotions, and interpersonal effectiveness. It aims to develop patient’s skills for adaptive emotional regulation and educate them on how to use these in daily life (Telch, Agras, & Linehan, 2001). 
	Evidence suggests that Cognitive Behavioural Therapy delivered in individual or group settings leads to higher rates of abstinence than no therapy (Iacovino et al., 2012; Brownley et al., 2016). Binge eating abstinence rates among those concluding Cognitive Behavioural Therapy range from around 40% to 80% (Munsch et al., 2007). Guided self-help Cognitive Behavioural Therapy reduces binge eating episodes and related psychopathology post-treatment and at long-term follow-up (Grilo & Masheb, 2005; Wilson & Zandberg, 2012) though seems less efficient in addressing more serious eating disorders pre-treatment (Iacovino et al., 2012). Dialectical Behaviour Therapy is reasonably effective in reducing binge eating in Binge Eating Disorder patients (Safer & Jo, 2010; Telch et al., 2001), but further data are needed to evaluate its long-term efficacy (Iacovino et al., 2012).  
	A treatment plan that combines components of Cognitive Behavioural Therapy for obesity and Enhanced Cognitive Behavioural Therapy for eating disorders has been presented by Cooper and colleagues (2020). This approach consists of four main stages (Cooper et al., 2020). The first involves individual formulation, self-monitoring, weight monitoring, education, and addressing dysregulated eating and inactivity. The second involves reviewing progress, identifying impediments, reformulating, and planning next steps. The third stage conducting the weight loss interventions outlined in the first phase and tackling overevaluation, deferred life goals, unrealistic weight goals, eating for affect regulation, and unhealthy rigid dietary restriction. It also aims to strengthen healthy weight control techniques. The fourth stage focuses on long-term maintenance of the changes achieved during treatment, focusing on preserving progress. To attain the best results, the first stage of treatment should consist of two sessions per week for four weeks, with the main treatment administered weekly and the final stage of treatment requiring sessions every two weeks. The maintenance stage should last for over 12 months (Cooper et al., 2020).
	Although Cognitive Behavioural Therapy approaches to treating Binge Eating Disorder are often beneficial, binge eating relapses after therapy are frequent. In a systematic review, Peat and colleagues (2017) reported that binge eating cessation rates after Cognitive Behavioural Therapy ranged from around 18% to 80%, while rates of remission at 1-year follow-up ranged from around 20% to 86% (Grilo, Masheb, Wilson, Gueorguieva, & White, 2011; Peat et al., 2017; Peterson, Mitchell, Crow, Crosby, & Wonderlich, 2009; Wilfley et al., 2002). 
	Considering prior research evidence, further research is needed regarding methods for treating and managing Binge Eating Disorder. In this vein, investigating the possible involvement of metacognitions (i.e., metacognitive beliefs; these terms will be used interchangeably throughout this thesis) in the onset, progression, and persistence of Binge Eating Disorder could be a helpful strategy.

[bookmark: _Toc171074181]1.4 The Self-Regulatory Executive Function (S-REF) model and metacognition 
[bookmark: _Toc171074182]1.4.1 Metacognition
	Metacognition is the ability to consider one's mental processes, be aware of one's knowledge, and consider the consequences of one's actions (Flavell, 1976; Weinert, 1987). Over the past twenty years, clinical psychologists have shown increasing interest in metacognition, which was first studied in the area of cognitive developmental psychology (Nelson, Stuart, Howard, & Crowley, 1999; Wells & Matthews, 1994, 1996). Theorists in this field generally distinguish between two dimensions, metacognitive knowledge and metacognitive regulation mechanisms (Flavell, 1979; Schraw, 1998). Metacognitive knowledge refers to the information people have about their personal cognitive processes and how to modify them (Schraw, 1998; Wells, 2000). Metacognitive regulation helps coordinate cognition via top-down and bottom-up processes (Fernandez-Duque, Baird, & Posner, 2000; Nelson & Narens, 1990). Bottom-up processes are termed cognitive monitoring and involve the evaluation of one’s current level of cognitive activity. They determine how well an individual understands stimuli being presented and held identify memory or comprehension problems. Top-down mechanisms control cognitive activity through error correction, cognitive resource allocation, strategy changes, and activity cessation, processes collectively termed cognitive control (Dunlosky & Metcalfe, 2009). 
	Nelson and Narens (1990) (see Figure 1) hypothesized that cognitive processes act on at least two connected levels, which they call the "object level" and "meta-level".  They proposed a model explaining how information flows between the object level and the meta-level. Information flowing from the object level to the meta-level is defined as monitoring and functions to communicate the current status of the object level to the meta-level. Information flowing in the opposite direction reflects control. This flow’s function is to indicate the next task to the object level. The meta-level includes a dynamic mental model that records how the object level changes over time. This dynamic model includes objectives and information on how object level operations can be used to achieve these objectives. Feedback from the object-level enables an efficacy assessment of cognitive and behavioural plans linked to objectives, which governs and modifies the meta-level (Wells & Matthews, 1994, 1996). The concepts of object level and meta-level have been used to understand the onset and persistence of psychological disorders via the Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996; Wells, 2000). 

[bookmark: _Hlk2947946]Figure 1: The link between object-level and meta-level processing as proposed by Nelson and Narens (1990).
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[bookmark: _Toc171074183]1.4.2 Overview of the Self-Regulatory Executive Function model (S-REF)
Wells and Matthews’s (1994, 1996) Self-Regulatory Executive Function model proposes three interrelated levels of cognitive processes that can be viewed as an architecture to describe psychopathology. The first level reflects automatic and reflexively driven processing units, the second involves voluntary attentionally demanding processing, and the third contains stored knowledge or self-beliefs (see Figure 2). The first level includes a stimulus-driven processing network that functions outside of conscious awareness though can interfere with consciousness via affective, cognitive, and bodily intrusions. According to Wells (2000), the second level comprises online controlled processes implicated in the conscious appraisal of events and the executive control of beliefs and activities. Self-Regulatory Executive Function activity is normally brief, with individuals attaining adaptive cognitive self-regulation by choosing the correct strategy. If a person is vulnerable to a psychological illness, however, they may become stuck in a processing loop known as Cognitive Attentional Syndrome. The Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996), posits that the Cognitive Attentional Syndrome reflects non-adaptive forms of coping such as attentional focus on threat, avoidant behaviours, and repetitive negative thinking style (e.g., desire thinking – rumination – worry), which are potentially responsible for ongoing psychological distress. Three particular forms of non-adaptive coping are relevant for the current discussion Desire thinking refers to a deliberate cognitive process oriented towards the anticipation of images, details, and reminiscences of pleasant target-related experiences. It comprises verbal perseveration and imaginal prefiguration (Caselli & Spada, 2010). Verbal perseveration is self-talk about positive reasons for engaging in activities related to goals and their achievement. Imaginal prefiguration is the dedication of attention to target-related information and multi-sensory processing through positive target-related memories or positive anticipatory images (Caselli & Spada, 2010; Mansueto et al., 2022). Rumination is defined as cyclical thoughts that focus one’s attention on adverse symptoms and feelings and their origins, significances, and effects. Rumination may be verbal or imagery-based and usually focuses on past problems (Nolen-Hoeksema & Morrow, 1991; Papageorgiou, 2006). Worry refers to a sequence of future-oriented thoughts and images that are mostly uncontrollable and unpleasant. Worry implies an effort to engage in mental problem-solving about something that has uncertain but potentially negative outcomes (Borkovec, Robinson, Pruzinsky, & DePree, 1983). 
In the Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996), Cognitive Attentional Syndrome is problematic as it allows adverse cognitive and affective states to remain at a level of awareness rather than automatically fade, resulting in failure to change self-thoughts and impaired control over one’s mind (Spada, Caselli, Nikčević, & Wells, 2015). The third level of the Self-Regulatory Executive Function model includes metacognitive beliefs which refer to information one has about their cognition and coping strategies, with the latter affecting the former). These beliefs activate and maintain the Cognitive Attentional Syndrome. Two types of metacognitive beliefs exist. Positive metacognitive beliefs refer to the utility of Cognitive Attentional Syndrome, for example “If I worry I will be prepared”, and stimulate its initiation. Negative metacognitive beliefs refer to the importance, uncontrollability, and danger of one’s beliefs, for example “I cannot control my ruminative thoughts” (Spada, Caselli, & Wells, 2013). 
A construct related to metacognition is behaviour expectancies, which is often compared to metacognitive beliefs but differs from them. First defined by Tolman (1949) expectancies reflect the relationships between actions and their outcomes, which are retained in memory and influence future decisions (Bolles, 1972; Rotter, 1954). People learn via experiential and observational learning (Miller, Smith, & Goldman, 1990) that particular behaviours are likely to result in particular consequences. These expectancies about the consequences of behaviour influence one’s behavioural choices (Hohlstein, Smith, & Atlas, 1998). Metacognitive beliefs differ from behavioural expectancies as they focus on positive and negative cognitive and affective consequences of engaging in dysfunctional behaviours. Studies that have compared metacognitive beliefs and expectancies indicate that they are only modestly associated. With regard to addictive behaviours, metacognitive beliefs explain a substantial amount of the variance over and above expectancies (Nikčević et al., 2017; Spada, Moneta, & Wells, 2007). 
[bookmark: _Toc171074184]1.4.3 Metacognition and psychopathology
	Several researchers have connected psychopathology to metacognitive beliefs (Cucchi et al., 2012; Morrison & Wells, 2003; Sun, Zhu, & So, 2017; Wells, 2009, 2013), Disorder-specific models such as those for Generalized Anxiety Disorder, Major Depressive Disorder, Obsessive–Compulsive Disorder, Post-Traumatic Stress Disorder and Alcohol Use Disorder have been developed using the metacognitive model of psychopathology (Caselli, Martino, Spada, & Wells, 2018a; Fisher & Wells, 2008; Papageorgiou & Wells, 2001; Spada et al. 2015a; Wells, 1999; Wells & Sembi, 2004). The metacognitive profiling interview created by Adrian Wells (2000), is one method to investigate metacognitive beliefs and plans to regulate thinking. Metacognitive profiling has been used in studies to explore the possible functions of metacognition in desire thinking, pathological procrastination, pathological drinking, gambling, smoking, distress in Parkinson’s disease, rumination, and self-critical rumination (Caselli, Ferla, Mezzaluna, Rovetto, & Spada, 2012; Caselli & Spada 2010; Caselli & Spada, 2015; Fernie et al., 2014; Fernie, Spada, Chaudhuri, Klingelhoefer, & Brown, 2015; Fernie & Spada, 2008; Kolubinski, Nikčević, Lawrence, & Spada, 2016; Nikčević & Spada, 2010; Papageorgiou & Wells, 2001; Spada & Wells, 2006; Spada, Giustina, Rolandi, Fernie, & Caselli, 2015b). 

Figure 2: The Self-Regulatory Executive Function (S-REF) Model (Wells & Matthews, 1994, 1996).
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[bookmark: _Toc171074185]1.4.4 Metacognition and Eating Disorders
	While many studies have investigated general metacognitive beliefs in psychopathology (Sun et al., 2017; Hamonniere & Varescon, 2018), including eating disorders (Davenport, Rushford, Soon, & McDermot, 2015; McDermott & Rushford, 2011; Olstad, Solem, Hjemdal, & Hagen, 2015; Palmieri et al., 2021a; Palomba et al., 2017; Sternheim, Startup, & Schmidt, 2015), thus far none have investigated the existence of specific metacognitive beliefs in eating disorders, in particular Binge Eating Disorder. The Metacognitions Questionnaire (MCQ; Cartwright-Hatton & Wells, 1997) and its 30-item short form (Metacognitions Questionnaire-30, MCQ-30; Wells & Cartwright-Hatton, 2004), have been employed in most studies that explore metacognitive beliefs as they are conceptualized in the Self-Regulatory Executive Function model (Cotter, Yung, Carney, & Drake, 2017; Spada, Mohiyeddini, & Wells, 2008; Sun et al., 2017). These self-report measures assess five dimensions of nonspecific metacognitive beliefs (Cartwright-Hatton & Wells, 1997; Wells & Cartwright-Hatton, 2004): (1) positive beliefs about worry, which involves the propensity for perseverative thought, (2) negative beliefs about the dangers and uncontrollability of thoughts, (3) cognitive confidence, or how confident a person is in their memory and attention abilities, (4) beliefs about the need to regulate and monitor thoughts, and (5) cognitive self-consciousness, which involves thought process monitoring. 
	Regarding associations between generic metacognitive beliefs and eating disorders and symptoms, both positive and negative metacognitive beliefs have been identified as predictive of eating disorders (Safdari, Khoramdel, & Kamranian, 2013). Individuals with eating disorders shown a higher prevalence of maladaptive metacognitive beliefs than control participants (Georgantopoulos, Konstantakopoulos, Michopoulos, Dikeos, & Gonidakis, 2020; Olstad et al., 2015; Palmieri et al., 2021a). Individuals with a history of Anorexia Nervosa and those belonging to the general population but with problematic eating habits reported higher scores on the Metacognitions Questionnaire-30 (Wells & Cartwright-Hatton, 2004) than those with normal eating habits (Cooper, Grocutt, Deepak, & Bailey, 2007; McDermott & Rushford, 2011; Konstantellou & Reynolds, 2010). Individuals with a formal diagnosis of Anorexia Nervosa have more positive and negative metacognitive beliefs about worry compared to patients with Bulimia Nervosa (Palmieri et al., 2021a; Sapuppo, Ruggiero, Caselli, Sassaroli, 2018; Vann, Strodl, & Anderson 2014), while those  suffering from Bulimia Nervosa reported more positive beliefs about worry than individuals with a diagnosis of an Eating Disorder Not Otherwise Specified (Olstad et al., 2015; Palmieri et al., 2021a). Metacognitive beliefs are believed to be involved in the continuity of Anorexia Nervosa over time (Palmieri et al., 2021a; Woolrich, Cooper, & Turner, 2008). 
	Vann, Strodl, and Anderson (2013) have proposed a general metacognitive model for eating disorders (see Figure 3). According to this model, metacognitive beliefs are activated by external triggers relating to eating, food, weight, body image, or from general events. These external triggers are believed to cue an inside trigger such as an emotional state or a thought (Vann et al., 2013). Positive metacognitive beliefs about controlling unpleasant internal experiences are subsequently activated in response to the internal trigger. Vann and colleagues (2013) outline three main positive metacognitions that may be implicated in this process. First, negative thoughts indicate something uncontrollable is happening, such that the individual must perseverate on not losing control over their eating, which would cause weight gain and feelings of unworthiness. Second, strong negative emotions indicate a similar situation to the first metacognition. Third, negative thinking is consoling and familiar, indicating that the individual is working at something and it is beneficial to focus on adverse internal states. Vann and colleagues’ model (2013) highlights two key aspects of Cognitive Attentional Syndrome: attentional bias (focusing attention on external cues about food or eating, on body or weight, or on thoughts about weight, eating, or food) and perseverative negative thinking (rumination about the past, worry about the future, and recurring thoughts about eating, food, and body image). According to these authors (Vann et al., 2013), when the Cognitive Attentional Syndrome is activated, individuals experience negative metacognitive beliefs that can be classified into three categories: i) negative thoughts and emotions are awful and uncontrollable; ii) strong emotions are hard to understand and manage; and iii) negative thoughts are anomalous and must be tackled. Activation of the negative metacognitive beliefs promotes activations of positive beliefs about coping strategies, possibly encouraging the use of cognitive coping strategies such as distraction, analysing or questioning negative thoughts, and thought suppression or avoidance, and behavioural coping strategies such as binge eating, purging, restricting food intake, and social avoidance, all of which increase distress (Vann et al., 2013).
	Applying metacognitive principles to a therapeutic context, Robertson and Strodl (2020) explored the use of Metacognitive Therapy to treat a sample of three patients with a diagnosis of Binge Eating Disorder. Patients reported decreased eating symptoms, though two of them remained in the moderate range for severity of eating symptoms (Robertson & Strodl, 2020). The authors observed an improvement in positive metacognitive beliefs and a partial improvement in negative metacognitive beliefs, as measured by the MCQ-30 (Wells & Cartwright-Hatton, 2004).  
	Importantly, such evidence is based on general rather than specific assessment of metacognitive beliefs. This is noteworthy, as according to available evidence, the onset and maintenance of the Cognitive Attentional Syndrome is linked to specific metacognitive beliefs. For instance, Spada and colleagues (2015c) suggested that metacognitive beliefs about desire thinking are uniquely involved in triggering Cognitive Attentional Syndrome. Other researchers have examined the association between specific metacognitive beliefs and alcohol use, gambling, and smoking, showing that specific positive and negative metacognitive beliefs (i.e., metacognitive beliefs about the specific activity) are correlated with engagement, perseveration, and severity of dependence behaviours in clinical and non-clinical groups (Casale, Caplan, & Fioravanti, 2016; Caselli et al., 2018b; Gierski et al., 2015; Hamonniere & Varescon, 2018; Nikčević, Caselli, Wells, & Spada, 2015;  Nikčević et al., 2017; Spada & Caselli, 2017; Spada, Caselli, & Wells, 2013; Spada & Marino, 2017; Spada et al., 2016). 
Figure 3: Proposed model of metacognition in Eating Disorders (Vann, Strodl, Anderson, 2013).
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	Based on the previously described research and the generic metacognitive model for eating disorders (Vann et al., 2013), it seems necessary to investigate the presence of specific metacognitive beliefs in eating disorders, and in particular in Binge Eating Disorder. This disorder is the most common Eating Disorder, it has been added as a formal diagnosis in the DSM-5, and is associated with several behavioural, psychological, and physical problems. Treatment of Binge Eating Disorder has been influenced by the treatment approaches to Bulimia Nervosa. As such, more studies that focus on Binge Eating Disorder are needed. Moreover, binge eating has been explored given that it is the most severe symptom of Binge Eating Disorder.    
	The Self-Regulatory Executive Function framework may be useful for understanding Binge Eating Disorder. Based on previous studies that applied the Self-Regulatory Executive Function framework to problematic behaviours such as alcohol use, gambling, and smoking, it can be hypothesized that an Self-Regulatory Executive Function model for Binge Eating Disorder could have five central features: (1) a trigger, meaning the negative thoughts or emotional states experienced before the binge eating episode; (2) positive metacognitive beliefs such as “binge eating will help me control my thoughts” or “binge eating will help me reduce my worry”; (3) negative metacognitive beliefs such as “Thinking about binge eating can make me do it” or “Once I start eating, I find it difficult to stop”; (4) Cognitive Attentional Syndrome, with repetitive negative thinking reflecting desire thinking, worry, and rumination; (5) decreased metacognitive monitoring, meaning a reduced aptitude to observe one’s internal states as a guide to keep aware of one’s progress in solving incongruities and reaching a desired state.

[bookmark: _Toc171074186]1.5 Aims of the Thesis 
	Three primary aims drive the research in this thesis. The first is to assess the impact of metacognitions on binge eating in a clinical sample. The second is to develop a psychometric measure of the metacognitive beliefs that underlie Binge Eating Disorder. The third is to compare metacognitive beliefs about binge eating in individuals with a diagnosis of Binge Eating Disorder with those in individuals from the general population. Achieving these aims should provide a useful foundation for future studies by showing whether Metacognitive Therapy, as described in the Self-Regulatory Executive Function model, can be used to better explain Binge Eating Disorder, and whether techniques derived from Metacognitive Therapy may help to treat individuals with Binge Eating Disorder.
	The thesis reports three studies. The first study involved semi-structured interviews and was aimed to understand metacognitive beliefs underlying binge eating among individuals with Binge Eating Disorder diagnosis. In the second study, a quantitative measure of specific positive and negative metacognitive beliefs about binge eating was developed. The third study explored the validity of this measure in a sample of patients with a diagnosis of Binge Eating Disorder. The third study also compared metacognitive beliefs about binge eating among individuals with a diagnosis of Binge Eating Disorder and individuals with no such diagnosis but with at least one episode of binge eating in the last three months. 

[bookmark: _Toc171074187]Chapter 2: Profiling Metacognition in Binge Eating Disorder

[bookmark: _Toc171074188]2.1 Introduction
 Binge Eating Disorder is characterized by recurrent and rapid binge eating episodes until one feels unpleasantly full (APA, 2013); These episodes typically occur when sufferers are alone due to the shame about the amount of food they are eating. Individuals often fell guilt and disgust after an episode. Evidence suggests Binge Eating Disorder is the most prevalent eating disorder; it typically manifests during adolescence or early adulthood (Erskine & Whiteford 2018; Hilbert et al. 2019).
Treatment approaches for Binge Eating Disorder have been influenced by those used for Bulimia Nervosa, as both conditions are characterized by binge eating episodes and share other psychological and behavioural features (Agras, 2019; Marcus & Wing, 1987; Smith et al., 1992). Cognitive Behavioural Therapy has been shown as particularly effective for Bulimia Nervosa and has thus been tailored to treat Binge Eating Disorder (Wonderlich et al., 2003). Previous research on Cognitive Behavioural Therapy for Binge Eating Disorder has indicated that Cognitive Behavioural Therapy delivered in individual and group settings is associated with higher rates of abstinence than no treatment at all (Brownley et al., 2016; Iacovino et al., 2012). Peat and colleagues (2017) reported that the rates of binge eating abstinence at the conclusion of Cognitive Behavioural Therapy range from around 18% to 86%. Guided self-help Cognitive Behavioural Therapy leads to a decrease in binge eating episodes and in associated psychopathology at the end of treatment at follow-up (Grilo & Masheb, 2005; Wilson & Zandberg, 2012), but has been shown to be less effective in cases of more acute forms of eating disorder when attempted before the beginning of treatment (Iacovino et al., 2012). Despite the demonstrated usefulness of Cognitive Behavioural Therapy in treating Binge Eating Disorder, relapses of binge eating episodes are still common following therapy, with remission rates varying from 20% to over 84% at one-year follow-up (Peat et al., 2017). 
Evidence from previous studies suggests the effectiveness of Cognitive Behavioural Therapy for Binge Eating Disorder can be increased. One potential method to reach this aim is by considering the involvement of metacognition in Binge Eating Disorder’s development and persistence. Metacognitive beliefs, meaning the beliefs individuals have about their cognitive and affective states and how to manage them, have been linked with psychopathology in several works (Hamonniere & Varescon, 2018; Sun et al., 2017; Wells, 2009, 2013). In the metacognitive Self-Regulatory Executive Function model of psychopathology proposed by Wells and Matthews (1994, 1996), psychological distress is sustained by maladaptive forms of coping such as attentional focus on threat, repetitive negative thinking (desire thinking, rumination, and worry), and avoidance-oriented actions. These coping strategies are collectively referred to as Cognitive Attentional Syndrome (Wells 2000), which is triggered and sustained by metacognitive beliefs (Wells 2000). Cognitive Attentional Syndrome causes negative cognitive and affective conditions to persist in consciousness rather than decay, resulting in failure to change self -thoughts and disrupted control over one’s mental activity (Spada et al., 2015a). Disorder-specific models have been developed using the metacognitive model of psychopathology (Caselli et al., 2018a; Fisher & Wells, 2008; Papageorgiou & Wells, 2001; Spada et al., 2015a, b; Wells, 1999; Wells & Sembi, 2004). 
Applying metacognition to psychopathology, the metacognitive profiling interview proposed by Adrian Wells (2000) has been used to explore metacognitive beliefs and regulatory thinking strategies. The tool has been used to study metacognition in alcohol use (Spada & Wells 2006), gambling (Spada et al. 2015b), nicotine use (Nikčević & Spada, 2010), desire thinking (Caselli & Spada, 2010, 2015), pathological procrastination (Fernie & Spada, 2008), distress in Parkinson’s disease (Fernie et al., 2015), rumination (Papageorgiou & Wells, 2001), and self-critical rumination (Kolubinski et al., 2016). 
The implications of metacognitive beliefs for eating disorders have also been investigated. Studies have shown that patients with eating disorders report more maladaptive metacognitive beliefs than control participants (Olstad et al., 2015) and that positive and negative metacognitive beliefs predict the onset of eating disorders (Safdari et al., 2013). Individuals with a diagnosis of Anorexia Nervosa score higher on general measure of metacognitive beliefs, the Metacognitions Questionnaire-30 (Wells & Cartwright-Hatton, 2004), than controls (Cooper et al., 2007; McDermott & Rushford, 2011). Similarly, those from the general population with problematic eating behaviours score higher on th at measure than participants with normal eating behaviours (Konstantellou & Reynolds, 2010). Research also indicates that metacognitive beliefs may play a role in the persistence of Anorexia Nervosa (Woolrich et al., 2008).	
[bookmark: _Toc171074189]2.1.1 Study Objectives
The goal of this study was to investigate specific aspects of metacognition in Binge Eating Disorder that have not been investigated in other studies. According to a metacognitive conceptualization, the objectives of the study were to profile: a) the existence of specific metacognitive beliefs about binge eating in Binge Eating Disorder; b) the goals and stop signal s of engaging in binge eating episodes, and c) the effect of binge eating episodes on self-consciousness. 

[bookmark: _Toc171074190]2.2 Method
[bookmark: _Toc171074191]2.2.1 Participants 
Ten consecutive patients, three males, with a mean age of 39.40 years (SD = 13.97 years) and a range of 19-57 years, were enrolled in the study through the Drug Addiction Service “U.O. SERD - Eating Disorders Outpatient Clinic” (Mirano – Dolo, Venice, Italy) and the Studi Cognitivi clinical centre (Milan, Italy). Inclusion criteria were: a) having a Binge Eating Disorder as defined by the Diagnostic and Statistical Manual of Mental Disorders 5th Edition criteria (APA 2013); b) being aged over 18 years; c) being able to understand the Italian language; and d) giving informed consent. Exclusion criteria were: a) having a diagnosis of any neurological or neurocognitive damage; and b) having any problems that might impair the capacity to give informed consent. The study was approved by the Research Ethics Committee at London South Bank University (School of Applied Sciences), and by the Ethics Committee for clinical trials of IRCCS San Camillo and Venice. All procedures used in this study complied with the Helsinki Declaration of 1975, as modified in 2008, and with ethical guidelines established by national and institutional committees on human experimentation.
[bookmark: _Toc171074192]2.2.2 Materials and Procedure 
Potential participants underwent diagnostic screening by a trained clinician. Those who met the eligibility criteria were given a printed informed consent form paper that described the study and requested to consider participating. All ten individuals who met the eligibility criteria agreed to participate in the study and provided informed consent. Recruitment took place in 2019. 
Participants were interviewed by a psychotherapist with expertise in Cognitive Behavioural Therapy and supervised, by a psychologist and practitioner expert in Metacognitive Therapy, in using the metacognitive profiling interview (Wells 2000) modified to explicitly explore binge eating in Binge Eating Disorder. The metacognitive profiling interview is a brief semi-structured interview that includes questions designed to identify positive and negative metacognitions. Metacognitive components of cognition were identified by asking participants to describe a recent binge eating episode. The interview then proceeded over three parts. Positive and negative metacognitive beliefs were explored in the first section by examining the perceived pros and cons of engaging in binge eating. The second section assessed the aims of binge eating, how individuals recognised when aims were reached, and which signals interrupted binge eating. In the third section, participants were asked about their level of self-consciousness during binge eating episodes. Interviews lasted around 30 minutes and were audio recorded and then transcribed. Two evaluators, the psychotherapist and the psychologist / practitioner expert in Metacognitive Therapy, independently listened to the audio recordings to identify positive and negative metacognitive beliefs associated with binge eating. As an example, answers to the question “Did you think there were advantages to bingeing?” allowed the evaluators to identify positive metacognitive beliefs. The evaluators then compared material and agreed on short extracts, brief sentences about positive and negative metacognitions that could be used in questionnaires. Agreement between evaluators was calculated by the number of times they agreed on a rating divided by total number of ratings (Altman, 1990). There were no noticeable differences in the selection and identification of short extracts. 
Consistent with previous studies (e.g., Fernie et al., 2015; Fernie & Spada, 2008; Papageorgiou & Wells 2001; Spada et al., 2015) that have employed metacognitive profile interview with the aim of identify specific metacognitive beliefs, no qualitative analysis was undertaken in this study. Data extracted from interview transcripts were instead used to identify and describe positive and negative metacognitions that could be used for constructing a questionnaire.   

[bookmark: _Toc171074193]2.3 Results
All participants were able to mention a recent episode of binge eating. Their descriptions comprised mental images about the act of binge eating and associated results. The main triggers for binge eating that emerged were cognitive and emotional states such as concerns regarding family and work environment, anger, sadness, and anxiety. 
All participants identified positive and negative metacognitive beliefs about binge eating. Positive metacognitive beliefs referred to the utility of binge eating episodes to: 1) stop repetitive thinking about worries; 2) experience well-being and pleasure; 3) release tension and feel relaxed; and 4) address boredom. Negative metacognitive beliefs referred to the uncontrollability of binge eating and its psychologically adverse effects on feelings and thoughts. Table 1 lists all the metacognitive beliefs about binge eating identified. The sentences in Table 1 are abbreviations of the answers provided by the patients which would have been long to report (for example, some patients described the type of problems such as work and relational problems).

Table 1. Triggers, positive metacognitive beliefs about binge eating and negative metacognitive beliefs about binge eating (N = 10).
	Patient
	Triggers
	Positive metacognitive beliefs
	Negative metacognitive beliefs

	1
	Thinking about my responsibilities in my family management
	Bingeing helps me to stop thinking and to unload tension 
	I cannot control my binge eating 

	2
	Feeling nervous and thinking about my problems in relationships 
	Bingeing is useful for defeating thoughts about loneliness 
	Once I start to binge, I cannot find a way to control myself 

	3
	Feeling nervous; thinking I am not well physically and psychologically 
	Bingeing allows me not to think 
Bingeing makes me relaxed 
	I think I will able to control my bingeing but, in actuality, I am not able to do it 

	4
	Thinking about my work problems; feeling angry and disappointed 
	When I binge, my worries disappear 
	Once I start to binge, I cannot stop 

	5
	Feeling bored, melancholic and sad 
	Bingeing compensates for my boredom Bingeing makes me carefree and stop worrying 
	I have no control over my bingeing


	6
	Feeling stressed and anxious and thinking about my family and work problems 
	Bingeing helps me get distracted from my thoughts 
	I have little control over my bingeing 
Bingeing will make me feel guilty

	7
	Feeling abandoned from my son. Feeling angry with him 
	When I binge my negative thoughts and feelings disappear 
Bingeing helps me to avoid irritability
	I cannot control myself when bingeing

	8
	Thinking about my problems at work 
	Bingeing allows me not to think
Bingeing helps me to release tension
	When start bingeing it is difficult to control my behaviour

	9
	Thinking I was alone at home
	Bingeing removes my worries
	When start bingeing I cannot control myself 

	10
	Feeling anxious for my work and my future 
	Bingeing removes my worries 
	I have little control over my bingeing



When asked about the aim of binge episodes, five of ten participants expressed a desire to stop thinking about ongoing concerns. The remaining five reported that binge eating was a means to attain an enhanced emotional state, particularly well-being and rest. Despite recognising these aims, none of the participants stated they were able to identify when an aim had been reached. Regarding the question about stimuli that indicated it was acceptable to interrupt binge eating, seven of ten participants reported it was the onset of physical distress such as nausea and feeling full. Two of ten participants stated they had thoughts about stopping eating as they realised they were to excess and that binge eating was not a useful strategy to resolve their difficulties. One participant stopped the binge eating episode after an environmental stimulus. All participants stated that binge eating decreased their self-consciousness. 

[bookmark: _Toc171074194]2.4 Discussion
[bookmark: _Toc171074195]2.4.1 Findings 
All participants in this study were able to identify positive and negative metacognitive beliefs regarding binge eating. As such, metacognition could be a useful construct to better understand Binge Eating Disorder. Moreover, the results of this study closely mirror those of previous research that has used the metacognitive profiling interview in relation to other psychopathological conditions. 
Positive metacognitive beliefs appear to be associated with the perceived utility of engaging in binge eating, with episodes viewed as a way to suspend perseverative repetitive thinking about one’s concerns, experience well-being and pleasure, release tension and feel relaxed, and alleviate boredom. Such thoughts patterns may therefore be implicated in the onset of binge eating. Positive metacognitive beliefs may give rise to internal states, such as the idea that one’s worries can be stopped. They may also play a role in using mental problem-solving as a way to increase one’s emotional state, as individuals believe they can achieve a short-term positive feeling of rest and well-being. These beliefs may be a signal that it is acceptable to start bingeing. 
Negative metacognitive beliefs focus on the uncontrollability of binge eating and its adverse effects on cognitive and emotional states. The Self-Regulatory Executive Function model (Wells, 2000) states there are two groups of negative metacognitive beliefs, danger/harm and uncontrollability. The model also implies that psychological distress occurs when coping strategies, such as binge eating, become persistent and are considered unnoncontrollable (Wells & Matthews, 1994). Consistent with the Self-Regulatory Executive Function model, negative metacognitive beliefs may contribute to the proliferation of negative emotions and the perseverance of binge eating episodes, which are understood as detrimental but uncontrollable. 
To investigate the dynamic of monitoring and managing cognition over the course of a binge eating episode, participants were asked about their aims when engaging in binge eating and their states of self-consciousness during binge eating episodes. Participants expressed that they engaged in binge eating as a way to control cognitive and emotional states. Half of the participants reported that binge eating was intended as a means to stop perseverative thinking, while the other half reported that binge eating was a way to enhance their emotional state. Therefore, the intention to binge eat in Binge Eating Disorder appears related to the checking of internal states, which can be perceived by affected individuals as starts sign to begin eating. All participants explained that they did not know when they had achieved their aim of binge eating. A possible explanation for this finding is that all participants described feeling reduced self-consciousness during binge eating episodes. This is perhaps related to a failure in metacognitive monitoring (Spada & Wells, 2006), which in turn perpetuates binge eating episodes. When metacognitive monitoring ceases to function properly, individuals lose the ability to monitor their mental state and are unable to recognize when the aim that motivated the binge eating episode has been accomplished. They are therefore unable to process information that indicates they can stop binge eating, such that the episode only stops once physiological signals such as feeling uncomfortably full, nausea, and vomiting arise. 
[bookmark: _Toc171074196]2.4.2 Clinical implications
The results of this study lead to several clinical suggestions. First, the principles and techniques of Metacognitive Therapy (Wells 2011) could be considered in supporting individuals to reduce binge eating episodes. The modified version of the metacognitive profiling interview used in this study could support clinical efforts to detect metacognitive beliefs and strategies related to binge eating in the context of Binge Eating Disorder. As suggested in Metacognitive Therapy protocols, metacognitive beliefs can be re-appraised using Socratic metacognitive interventions (Wells, 2009, 2011). While Attention Training and Detached Mindfulness can be applied to reduce binge eating (Wells, 2013), enhancing metacognitive monitoring, such as through Situational Attentional Refocusing (Spada & Wells, 2006; Wells, 2009, 2011) could help patients identify and challenge the functions that binge eating play in regulating their cognitive and affective states, and outline coping strategies used to regulate these states.
[bookmark: _Toc171074197]2.4.3 Limitations of the study
The study had several limitations.  The sample size was small and the majority of participants were female. A retrospective semi-structured interview was used with participants required to report memories of binge eating episodes. Results could thus have been influenced by memory biases. No qualitative analysis, such as thematic analysis, was conducted. While the interview method employed has been extensively used in other studies, it could have been affected by self-report biases in participants and investigators. Due to the factors, any potential generalization of the research findings should be considered with caution until the findings will be replicated with broader samples using experimental and longitudinal designs. 

[bookmark: _Toc171074198]2.5 Conclusion
The results of this study offer new insights into the involvement of metacognition in Binge Eating Disorder and suggest that the metacognitive model of psychological illness may be useful for better understanding the conceptualisation and management of this disorder. 



[bookmark: _Toc171074199]Chapter 3: The Metacognitions about Binge Eating Questionnaire (MBEQ): Examination of the relationship between specific metacognitions and binge eating

[bookmark: _Toc171074200]3.1 Introduction
In the Self-Regulatory Executive Function model, Wells and Matthews (1994, 1996), posits that psychological dysfunction is related to maladaptive metacognitions. In the model (Wells & Matthews, 1994, 1996), metacognitive beliefs are positive, reflecting the advantages of engaging in actions to regulate one’s cognitive and affective states; and 2) negative, reflecting the uncontrollability and danger of such actions and their potential adverse consequences. Metacognitive beliefs have been shown to underpin the etiological and retention mechanisms and symptoms severity of various psychological difficulties including Obsessive–Compulsive Disorder, Generalized Anxiety Disorder,  Major Depressive Disorder,  Psychotic Disorders, Personality Disorders, addictive behaviours, dysregulated emotions, Physical Illnesses, and Stress-Related Disorders (Caselli et al., 2018a; Fisher & Wells, 2008; Hamonniere & Varescon, 2018; Lenzo, Sardella, Martino, & Quattropani, 2020; Mansueto, Caselli, Ruggiero, & Sassaroli, 2019; Mansueto et al., 2022; Rogier, Zobel, Morganti, Ponzoni, & Velotti, 2021; Sellers, Varese, Wells, & Morrison, 2017; Spada et al., 2015a; Spada et al., 2021; Sun et al., 2017).
Studies showed that individuals diagnosed with an eating disorder report positive and negative metacognitions at considerably higher levels than in healthy individuals (Olstad et al., 2015; Palmieri, et al., 2021a; Sapuppo et al., 2018). Similarly, individuals not diagnosed with a disorder but presenting with problematic eating patterns report having more metacognitions than those with normal eating habits (Konstantellou & Reynolds, 2010; Palmieri, et al., 2021a). While metacognitions have been explored in relation to Bulimia Nervosa, Anorexia Nervosa, and Eating Disorders Not Otherwise Specified (Palmieri et al., 2021a), metacognitions in Binge Eating Disorder warrant further research. 
The study reported in the previous chapter showed that individuals with a diagnosis of Binge Eating Disorder described specific positive and negative metacognitive beliefs about binge eating, suggesting that positive metacognitive beliefs about binge eating may be linked to the perceived efficacy of engaging in binge eating. Individuals reported that such episodes were initiated to achieve distinct aims, including stopping repetitive thinking about concerns, experiencing well-being, releasing tension and alleviating boredom (Palmieri et al., 2021b). Examples of positive metacognitive beliefs about binge eating include “When I binge, my worries disappear” and “When I binge my negative thoughts and feelings disappear”. Palmieri and colleagues (2021b) described negative metacognitive beliefs about binge eating as beliefs about the uncontrollability of binge eating episodes and their detrimental effects on cognitive and affective states. Examples include “Once I start to binge, I cannot stop” and “I have little control over my bingeing” (Palmieri et al., 2021b). 
There are currently no validated instruments to assess specific metacognitive beliefs in Binge Eating Disorder. The development of a validated questionnaire to detect and evaluate metacognitive beliefs associated with binge eating may help psychologists and clinicians conduct more rigorous investigations of the role of specific metacognitions in the onset and maintenance of binge eating.  
[bookmark: _Toc171074201]3.1.1 Study Objectives
The two studies reported in this chapter aimed to filling the existing literature gap by developing and validating a psychometric tool to assess metacognitive beliefs underlying Binge Eating Disorder (i.e., Metacognitions about Binge Eating Questionnaire, MBEQ). The goals of these studies were twofold. The first study was conducted to investigate the factor structure of a preliminary version of the new measure. The second was carried out to confirm this factor structure and explore the measure’s concurrent and incremental validity. 

[bookmark: _Toc171074202]3.2 Study 1: Development of the Metacognitions about Binge Eating Questionnaire (MBEQ)
The first study was conducted to investigate the factor structure of a preliminary version of the Metacognitions about Binge Eating Questionnaire in a sample of individuals belonging to the general population. 

[bookmark: _Toc171074203]3.3 Method
[bookmark: _Toc171074204]3.3.1 Participants 
The sample for this study comprised participants from the general population. Inclusion criteria were: 1) being aged over 18 years; 2) being able to understand the Italian language; 3) signing an informed consent form; and 4) having at least one episode of binge eating in the last three months. Exclusion criteria were: 1) having a diagnosis of any neurological or neurocognitive damage; and b) having problems that would impair the capacity to provide informed consent. The study was approved by the Research Ethics Committee at London South Bank University (School of Applied Sciences). All procedures complied with the Helsinki Declaration of 1975, as modified in 2008, and ethical guidelines established by relevant national and institutional committees on human experimentation.
A total of 205 individuals met inclusion criteria and were recruited into the study. Of these, 170 (82.9%) participants were females and 35 (17.1%) were males (with a mean age of 35.72 ± 11.53 years). These data are consistent with a prevalence study conducted with an Italian community sample (Carta et al., 2014), which showed that Binge Eating Disorder was more prevalent in females than in males and occurred in people up to age 44. All but one participant were of White ethnicity with the remaining participant being Latin American. Regarding the highest level of education, two (1%) participants reported completing secondary school, 57 (27.8%) high school, 101 (49.3%) had a degree, and 45 (21.9%) had a postgraduate degree. Half of the sample (n= 103, 50.3%) were single, 56 (27.2%) married, 39 (19%) living with a partner, six (3%) divorced, and one (0.5%) widower. 
[bookmark: _Toc171074205]3.3.2 Materials 
Metacognitions about Binge Eating Questionnaire (MBEQ, preliminary version) 
Items for the Metacognitions about Binge Eating Questionnaire were derived from three sources: 1) a prior study that focused on profiling metacognitions in Binge Eating Disorder (Palmieri et al., 2021b: Chapter 2); 2) the authors’ clinical experience; and 3) assumptions derived from Well’s (2000, 2009) metacognitive model of psychopathology. A similar approach has been used in several previous studies that aimed to develop a psychometric tool assessing metacognitive beliefs about smoking, gambling, self-critical rumination, desire thinking, and procrastination (Caselli & Spada, 2013; Caselli et al., 2017; Fernie et al., 2009; Kolubinski et al., 2017; Nikčević et al., 2014).
Items chosen to assess positive metacognitive beliefs about binge eating reflected the utility of binge eating episodes and their effectiveness in achieving mental and emotional regulation. Example items included “Bingeing helps me get distracted from my thoughts” and “Bingeing reduces my irritability”. Items assessing negative metacognitive beliefs about binge eating reflected the uncontrollability of binge eating and thoughts associated with binge eating episode. Example items included “When start bingeing I cannot stop” and “My thoughts about bingeing are uncontrollable”. Participants responded to 24 items on a four-point Likert Scale (1 = “Do not agree”, 2 = “Agree slightly”, 3 = “Agree moderately” and 4 = “Agree very much”). Higher scores denoted greater levels of metacognitive beliefs. The Metacognitions about Binge Eating Questionnaire was originally constructed in Italian for use with Italian samples. It was translated to English, by M. M. Spada and S. Palmieri, so that the research project could be presented to the Ethics Committee of London South Bank University’s School of Applied Sciences. The measure was not back-translated into Italian. 
Binge Eating Scale (BES; Gormally, Black, Daston, & Rardin, 1982) 
The 16-items Binge Eating Scale is a self-report measure that assesses the presence of binge eating. It gauges emotional and cognitive responses such as guilt and feeling out of control, and specific behaviours such as amount of food consumed. The measure is a multiple choice scale with each item presenting three or four sentences, which are weighted (from 0 to 3) to indicate level of severity. Participants select the sentence that best describes their experience. For example, the first item presents the following four options: a) “I do not feel self-conscious about my weight or my body size when I am with others”; b) “I feel worried about how I appear to others, but it normally doesn’t make me feel disappointed with myself”; c) “I do get self-conscious about my own appearance and weight that makes me feel disappointed in myself”; and d) “I feel very self-conscious about my weight and often, I feel strong shame and disgust for myself. I attempt to avoid social interactions due to my self-consciousness” (Gormally et al., 1982). Total scores range from 0 to 46, where higher scores indicated greater severity of binge eating symptoms. Score of 17 or lower indicate non-bingeing, 18 to 26 moderate bingeing, and 27 or above severe bingeing. The scale has been shown good validity and reliability (Gormally et al., 1982) and has been extensively used in clinical and non-clinical research (Celio, Wilfley, Crow, Mitchell, & Walsh, 2004). The Binge Eating Scale has been validated in Italian (Di Bernardo et al., 1998). In the current research, the Binge Eating Scale displayed good internal consistency, with a Cronbach’s alpha of 0.93. 
[bookmark: _Toc171074206]3.3.3 Procedure 
Participants were recruited via invites shared via e-mail lists and social network groups. The Qualtrics platform was used for data collection. The study website was accessed by the participants via a web link. The study aim was outlined on the first page (i.e.: “To develop a self-report questionnaire to assess beliefs people hold about eating”). After participants gave their consent to take part, inclusion criteria were verified before completing self-report measures. Participants were then asked to report their demographic data such as age, gender, highest educational qualification, marital status, height, weight, and ethnicity, before completing the main self-report questionnaire. Once completed, participants were asked to click the "Submit" button and to forward the web link to colleagues, family members and friends. To ensure response anonymity, data were sent to a generic postmaster account. IP addresses were tracked to prevent duplicate submissions from the same participant.
[bookmark: _Toc171074207]3.3.4 Statistical analyses 
Exploratory Factor Analysis, using principal component analyses method with Promax rotation, was conducted to investigate the factor structure of the Metacognitions about Binge Eating Questionnaire. Promax rotation was used to assess correlations between factors. This method produces more accurate estimates of true factors and provides a better simple structure than orthogonal rotation (Fabrigar, Wegener, MacCallum, & Strahan, 1999; Finch, 2006). As suggested by Stevens (2002), 0.4 was the lowest loading accepted. Bartlett's test of sphericity (Bartlett, 1937) and the Kaiser-Meyer-Olkin (KMO) test (Kaiser, 1970) were conducted. Data were analysed via SPSS version 27 (IBM SPSS Statistics). Kaiser's eigenvalue criterion (eigenvalues > 1) (Kaiser, 1970) and scree-test criteria (Cattell, 1966) were considered when determining the number of factors that should be extracted. Then, items were evaluated as indicators of latent variables using a Promax rotation adopting kappa = 4 (Nikčević & Spada, 2020). A priori decision was taken, so that items loading below 0.4 on any factor and those loading above 0.4 on more than one factor were discarded. Item were also eliminated if their loading was above 0.4 on one factor but loading on a second factor was within 0.2 of the first factor loading value. For instance, an item would be discarded if it loaded 0.5 on the first factor and above 0.3 on a second factor. As proposed in previous studies (Caselli et al., 2018b; Hinkin, 1998; Nikčević et al., 2015; Nikčević & Spada, 2020), the aim of this method is to eliminate items that load on multiple factors.

[bookmark: _Toc171074208]3.4 Results
For factor extraction, a Principal Components Analysis was carried out. The assumptions of Principal Components Analysis were satisfied: 1) the correlation matrix showed that all items were correlated at least 0.03 with at least one other item, confirming linear relationships between variables; 2) the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy equalled 0.94; and 3) the Barlett's test of sphericity was significant at  <0.001, indicating the data were appropriate for factor analysis. Communalities ranged from 0.32 to 0.83. 
An initial Principal Components Analysis of Metacognitions about Binge Eating Questionnaire items suggested a solution with four factors with an eigenvalue >1, and the scree-plot also showed a four-factor solution. After eliminating items that loaded on more than one factor, a second Principal Components Analysis was conducted, which indicated three factors. However, not all items loaded distinctly on one of factor in this model, and there were not strong differences among items in some factors (e.g., negative metacognitions were divided into factors that had heterogeneous content). As such, a conceptual two-factor solution based on the S-REF model (Wells & Matthews, 1994, 1996) was tested. A third Principal Components Analysis was included all 24 items, with positive metacognitive beliefs about binge eating and negative metacognitive beliefs about binge eating used as a first single factor and a second single factor. This Principal Components Analysis suggested two factors and the scree-plot supported a two-factor solution. All items loaded uniquely on one of these two factors, with factor loadings of at least 0.61. Taken together, the two factors explained 64.77% of the variance and their correlation was 0.69. The first factor included 12 items that reflected positive metacognitive beliefs about the utility of bingeing. It was thus named “Positive metacognitions about binge eating (MBEQ - P)”. The second factor included 12 items related to negative metacognitive beliefs about binge eating uncontrollability and bingeing-related thoughts. It was named “Negative metacognitions about binge eating (MBEQ - N)”. The two-factor solution was in accordance with the S-REF model (Wells & Matthews, 1994, 1996) and questionnaires assessing positive and negative metacognitive beliefs about other behaviours such as gambling, procrastination, and self-critical rumination (Caselli et al., 2018b; Fernie et al., 2009; Kolubinski et al., 2017). Table 2 shows a summary of the Principal Components Analysis results. 

Table 2. Metacognitions about Binge Eating Questionnaire (MBEQ) factor loadings. Principal Components Analysis with Promax Rotation.
	
	Factor 1
Positive metacognitions about binge eating
	Factor 2
Negative metacognitions about binge eating

	1. Bingeing reduces my worries
	.810
	-.025

	2. Bingeing helps me get distracted from my thoughts
	.781
	.071

	3. When I binge, my worries disappear
	.770
	.046

	4. When I binge my negative thoughts and feelings become less important
	.871
	-.090

	5. Bingeing helps me to stop thinking 
	.812
	.080

	6. Bingeing makes me relaxed
	.867
	-.150

	7. Bingeing reduces my irritability
	.942
	-.196

	8. Bingeing alleviates my boredom
	.781
	-.091

	9. Bingeing makes my worries more bearable 
	.807
	.055

	10. Bingeing helps me to relax when I am agitated
	.751
	.087

	11. Bingeing distracts me from feeling pressured 
	.737
	.145

	12. When I get stressed bingeing calms me down
	.821
	.027

	13. I have little control over my bingeing
	.175
	.743

	14. I have no control over my bingeing
	.118
	.786

	15. When start bingeing I cannot stop
	.158
	.769

	16. Bingeing makes me feel guilty  
	-.029
	.751

	17. I cannot control my urge to binge
	.112
	.833

	18. It is hard to control my desire to binge 
	.127
	.805

	19. Bingeing means I have low will power 
	-.067
	.707

	20. I cannot stop thinking about binge eating
	.060
	.772

	21.Thoughts about binge eating often come to mind
	.182
	.661

	22. Having the thought of wanting to binge is bad
	-.315
	.734

	23. Having the thought of wanting to binge will make it happen
	-.190
	.751

	24. My thoughts about bingeing are uncontrollable
	.058
	.811



[bookmark: _Toc171074209]3.5 Discussion 
The study was conducted to explore the factor structure of a preliminary version of the novel Metacognitions about Binge Eating Questionnaire in a sample of individuals from the general population who reported experiencing binge eating episodes. Consistent with the Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996), results suggested a two-factor solution for the Metacognitions about Binge Eating Questionnaire. Concurrent and incremental validity were acceptable.

[bookmark: _Toc171074210]3.6 Study 2: Confirmation of the factor structure of the Metacognitions about Binge Eating Questionnaire (MBEQ) and preliminary examination of concurrent validity and incremental validity

[bookmark: _Toc171074211]3.7 Introduction
This study was conducted to confirm the Metacognitions about Binge Eating Questionnaire’s factor structure (see section 3.2) and assess its concurrent and incremental validity. According to the metacognitive model of psychopathology, positive metacognitive beliefs about binge eating should be associated with the onset of binge eating, whereas negative metacognitive beliefs about binge eating should be associated with the continuation of binge eating episodes (Palmieri et al., 2021a). A general binge eating severity index (the Binge Eating Scale; Gormally et al., 1982) was used as a dependent variable in this study to explore the incremental validity of the Metacognitions about Binge Eating Questionnaire’s factors for explaining binge eating severity. Previous studies have shown that metacognition and eating problems are associated with anxiety, depression, impulsivity, and irrational food beliefs (Efrati, Kolubinski, Marino, & Spada, 2021; Godart et al., 2007; Spada et al., 2015c, 2016; Tecuta et al., 2020; Turiaco et al., 2022; Waxman, 2009). As such, the Irrational Food Beliefs Scale (IFBS, Osberg, Poland, Aguayo, & MacDougall, 2008), which assesses food-specific biased beliefs, the Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) and the Barratt Impulsiveness Scale-11 (BIS-11; Patton, Stanford, Barratt, 1995), were included to control for negative affect and impulsivity. Together, these measures were administered to explore the concurrent validity of the Metacognitions about Binge Eating Questionnaire. 

[bookmark: _Toc171074212]3.8 Method
[bookmark: _Toc171074213]3.8.1 Participants 
A sample of participants drawn from the general population participated in this study. Inclusion criteria were: 1) being aged over 18; 2) residing in Italy; 3) being able to understand the Italian language; 4) signing an informed consent form; 5) having experienced at least one episode of binge eating in the last three months. Exclusion criteria were: 1) having a diagnosis of any neurological or neurocognitive damage; and 2) having any problems that might impair the ability to give informed consent. The study was approved by the Research Ethics Committee at London South Bank University (School of Applied Sciences). All procedures complied with the Helsinki Declaration of 1975, as modified in 2008, and ethical guidelines established by relevant national and institutional committees on human experimentation. 
A sample of 209 individuals participated in this study, comprising 141 (67.5%) females and 68 (32.5%) males. The mean age was 35.84 ± 10.79 years. These data are consistent with a prevalence study conducted with an Italian community sample (Carta et al., 2014) which showed that Binge Eating Disorder was more prevalent in females than in males and occurred in people up to age 44. All but one participant reported White ethnicity with the remaining participant being Latin American. The highest level of education completed was as follows: 83 (39.7%) high school, 83 (39.7%) degree, and 43 (20.6%) postgraduated degree. Regarding marital status, 112 (53.4%) participants were single, 52 (24.9%) married, 39 (18.7%) living with a partner, and 6 (2.9%) divorced. 
[bookmark: _Toc171074214]3.8.2 Materials
Metacognitions about Binge Eating Questionnaire (MBEQ) 
Details of the Metacognitions about Binge Eating Questionnaire are reported in Study 1 of this chapter (see section 3.2). 
Binge eating Scale (BES, Gormally et al., 1982) 
Details of the Binge Eating Scale are also reported in Study 1 (see section 3.3.2). In this study, the Binge Eating Scale showed good internal consistency (Cronbach's alpha = 0.94). 
Irrational Food Beliefs Scale (IFBS; Osberg et al., 2008) 
The Irrational Food Beliefs Scale has 57 items and is divided into two subscales. The first assesses rational food beliefs and comprises 16 items. The second measures irrational food beliefs and comprises 41 items regarding cognitive distortions and inappropriate attitudes and beliefs about food. Examples are “food is my only source of pleasure” and “food is a good way to lift depression”. Consistent with previous work in this area (Nikčević, Marino, Caselli, & Spada, 2017b), only the Irrational Food Beliefs subscale was used in this study. Participants were asked to specify their agreement with statements on a four-point Likert scale (from 1= “strongly disagree” to 4= “strongly agree”). Total summed scores ranged between 41 and 164, with higher scores indicating greater severity of irrational food beliefs. The scale has been shown to have good validity and reliability (Lobera & Bolaños, 2010; Osberg et al., 2008). In this study, the translated Italian version of the scale (Spada et al., 2015c) showed good internal consistency with a Cronbach's alpha of 0.96. 
Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) 
The Hospital Anxiety and Depression Scale has 14 items, with seven assessing anxiety and seven depression. Anxiety items include “I get a sort of frightened feeling as if something horrible is about to happen”, while an example depression item is “I feel as if I am slowed down”. Participants reported their agreement with each statement by indicating one of four possible answer options about their feelings during the last week (from 0 = “not at all” to 3 = “most of the time”). Total summed scores of each subscale are interpreted as follows: scores of 7 or below reflect normal levels, 8-10 indicate mild depression or anxiety, 11-14 indicate moderate depression or anxiety, and 15 or over indicate severe depression or anxiety (Zigmond & Snaith, 1994). The scale has shown good validity and reliability previously (Caci et al., 2003; Herrmann, 1997; Mykletun, Stordal, & Dahl, 2001; Zigmond & Snaith, 1983) and has been widely used in clinical and non-clinical samples across several areas of psychopathology (see Alati et al., 2004; Wagena, van Amelsvoort, Kant, & Wouters, 2005). The scale has been validated in Italian (Costantini et al., 1999). The Hospital Anxiety and Depression Scale showed good internal consistency in this study with a Cronbach's alpha of 0.91. 
Barratt Impulsiveness Scale-11 (BIS-11, Patton et al., 1995) 
The Barratt Impulsiveness Scale-11 has 30 items arranged into three subscales. Attentional impulsiveness refers to fast, unstable thoughts and a lack of cognitive patience. An example item is “I don't pay attention”. Motor impulsiveness reflects a lack of perseverance. An example is “I act on the spur of the moment”. Non-planning impulsiveness reflects an absence of self-control and future orientation, with an example being “I am more interested in the present than the future”. All items used a four-point Likert scale response format (from 1= “rarely” to 4= “almost always/always”. Total summed scores range from 30 to 120, with higher scores reflecting higher impulsiveness. The Barratt Impulsiveness Scale-11 has been validated in Italian (Fossati, Di Ceglie, Acquarini, & Barratt, 2001). In the current study, the measure showed good internal consistency with a Cronbach's alpha of 0.91. 
[bookmark: _Toc171074215]3.8.3 Procedure 
The procedure carried out in this study was identical to Study 1 of this chapter (section 3.3.3). Participants shared their sociodemographic information (such as age, gender, educational qualification, civil status, height, weight, and ethnicity) and then completed self-report questionnaire. 
[bookmark: _Toc171074216]3.8.4 Statistical analyses 
A Confirmatory Factor Analysis using the Lavaan package (Rosseel, 2012) for software R (R Development Core Team, 2013) was carried out to explore the Metacognitions about Binge Eating Questionnaire’s construct validity. It has been decided to use weighted least estimation with robust standard errors and mean and variance estimation for ordinal items. Model fitting was evaluated using the following indices: Chi-square (χ2), goodness-of-fit index (GFI; the acceptable fit is ≥ 0.90), standardized root mean square residual (SRMR; a good fit is ≤ 0.08) (Hu & Bentler, 1999), comparative fit index (CFI; the acceptable fit is ≥ 0.90), Tucker-Lewis Index (TLI), root mean square error of approximation (RMSEA; the acceptable fit is ≤ 0.08) (Browne & Cudeck, 1993), incremental fit index (IFI), and normed fit index (NFI). Skewness and kurtosis were also calculated. In line with Gravetter and Wallnau (2016), these were deemed adequate for a linear model of analysis if they fell in a range between -2 and +2. 
Bivariate correlations were calculated to explore the Metacognitions about Binge Eating Questionnaire’s concurrent validity, which was verified if there were significant correlations between the Metacognitions about Binge Eating Questionnaire’s two factors and the Irrational Food Beliefs Scale (Osberg et al., 2008). The Metacognitions about Binge Eating Questionnaire’s incremental validity was assessed through a hierarchical linear regression analysis that tested whether the Metacognitions about Binge Eating Questionnaire account for additional variance in Binge Eating Scale scores after adjusting for age, gender, impulsiveness, anxiety, depression, and food-specific biased beliefs. This analysis was conducted in accordance with typical statistical assumptions for linear regression namely normality, homoscedasticity, independence of errors, and multicollinearity (Barbaranelli & D'Olimpio, 2006; Field, 2017; Myers, 1990). 

[bookmark: _Toc171074217]3.9 Results
Table 3 reports the results of the Confirmatory Factor Analysis, comparing the two-factor model based on findings from Study 1 (see section 3.4) with a one-factor model with a single latent variable including all twenty-four items. The two-factor model showed superior fit (χ2 = 188.89, df = 251, RMSEA = 0.000 [0.000– 0.000], SRMR = 0.054, GFI = 0.994, TLI = 1.003, CFI = 1.000, IFI = 1.003, NFI = 0.992,). Consequently, the two dimensions of the Metacognitions about Binge Eating Questionnaire (i.e., “Positive metacognitions about binge eating” and “Negative metacognitions about binge eating”) were used in subsequent analyses. 
Table 4 reports means, standard deviations, ranges, skewness, and kurtosis, showing that all variables were normally distributed. Table 5 reports the results of the correlation analysis. Both positive and negative metacognitions dimensions were significantly positively correlated with the Irrational Food Beliefs Scale scores. All other variables were correlated. 
Results of the hierarchical linear regression analysis assessing the incremental validity of the Metacognitions about Binge Eating Questionnaire in predicting Binge Eating Scale scores are reported in Table 6. Assumptions for hierarchical linear regression were verified prior to analysis. Tolerance indices were all above 0.20 and Variance Inflation Factor (VIF) values were all below 10, indicating no collinearity within in the data (Bowerman & O'Connell, 1990; Field, 2017; Myers, 1990). A Durbin–Watson test (1.84) indicated that standardized residuals did not significantly correlate with the independent variables (Barbaranelli & D'Olimpio, 2006; Field, 2017). The plot of standardized residuals indicated that the assumptions of linearity and homoscedasticity were met. Binge Eating Scale scores were used as the dependent variable in the hierarchical regression model. The order of entry of predictor variables (i.e., independent variables) was as follows: age and gender were entered at step 1, the three BIS-11 subscales at step 2, HADS - Anxiety at step 3, HADS - Depression at step 4, IFBS at step 5, MBEQ - Positive metacognitions about binge eating at step 6, and MBEQ - Negative metacognitions about binge eating at step 7. Predictor variables (i.e., age, gender, impulsivity, anxiety, depression, irrational food beliefs) were considered as covariates based on previous evidence of their associations with eating problems (Godart et al., 2007; Spada et al., 2015c, 2016; Waxman, 2009) and other behaviours such as gambling.  Entry order was based on assumptions grounded in cognitive-behavioural and metacognitive frameworks (Wells & Matthews, 1994, 1996; Beck, 2020).  Sociodemographic variables were control variables held constant. Impulsivity reflects personality, anxiety and depression are emotional features, irrational food beliefs are cognitions that differ from metacognitive beliefs, and positive and negative metacognitive beliefs about binge eating are metacognitive features. Positive and negative metacognitive beliefs about binge eating were entered in the last two steps as we were interested in assessing whether they accounted for additional variance over and above the other predictors. 
Findings showed that the “MBEQ - Positive metacognitions about binge eating” and “MBEQ - Negative metacognitions about binge eating” explained an additional 0.7% and 14.3% variance, respectively, to the variance explained by all the other variables. In the final equation, BIS-11 – Motor impulsiveness, HADS - Depression, IFBS, MBEQ - Positive metacognitions about binge eating, and MBEQ - Negative metacognitions about binge eating were significant predictors of Binge Eating Scale scores, accounting for a total of 80% of the variance (F = 77.34, df = 10, p < 0.001). 

Table 3. Model fit indices of Confirmatory Factor Analysis for the Metacognitions about Binge Eating Questionnaire.
	
	χ2
	df
	χ2/df
	SRMR
	RMSEA
	GFI
	CFI
	NFI
	TLI
	IFI

	Two-factor solution
	188.89
	251
	0.75
	0.054
	0.000
	0.994
	1.000
	0.992
	1.003
	1.003

	One-factor solution
	564.49
	252
	2.24
	0.094
	0.077
	0.981
	0.987
	0.997
	0.986
	0.987


Note. All the models were estimated with zero cross-loadings and correlated errors; χ2 = chi-square index; df= degrees of freedom; SRMR = standardized root mean square residual; RMSEA = root mean square error of approximation; GFI = goodness of fit; CFI = comparative fit index; NFI = normed fit index; TLI = Tucker-Lewis Index; IFI = incremental fit index.

Table 4. Means, standard deviations, Skewness, Kurtosis of variables among general population.
	
	Mean ± Standard Deviation 
	Skewness
	Kurtosis

	Age
	35.84±10.78
	.698
	-.562

	BES
	19.77±11.98
	.133
	-.999

	MBEQ-P
	27.94±10.47
	.122
	-.927

	MBEQ-N
	30.19±10.52
	-.046
	-1.002

	HADS-A
	8.94±4.67
	.570
	-.230

	HADS-D
	6.38±3.89
	-.036
	-.230

	IFBS
	91.57±20.66
	.192
	-.389

	BIS-A
	16.47±3.83
	.152
	-.606

	BIS-M
	22.50±4.70
	.242
	-.645

	BIS-NP
	27.53±5.22
	-.803
	-.774


Note: BES=Binge Eating Scale; MBEQ-P=Positive metacognitions about binge eating; MBEQ-N=Negative metacognitions about binge eating; HADS-A=Hospital Anxiety and Depression Scale - Anxiety; HADS-D=Hospital Anxiety and Depression Scale – Depression; IFBS=Irrational Food Beliefs Scale; BIS-A=Barratt Impulsiveness Scale-11 – Attentional Impulsiveness; BIS-M=Barratt Impulsiveness Scale-11 – Motor Impulsiveness; BIS-NP=Barratt Impulsiveness Scale-11 – Non-Planning.
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Table 5. Inter-correlations of variables among general population.

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1
	Age
	1
	.190**
	.352***
	.198**
	-.183**
	-.006
	.508***
	-.009
	.189**
	.168*

	2
	BES
	
	1
	.671***
	.882***
	.501***
	.538***
	.647***
	.519***
	.618***
	.517***

	3
	MBEQ-P
	
	
	1
	.745***
	.256***
	.287***
	.846***
	.406***
	.589***
	.544***

	4
	MBEQ-N
	
	
	
	1
	.505***
	.519***
	.639***
	.494***
	.611***
	.512***

	5
	HADS-A
	
	
	
	
	1
	.735***
	.169*
	.592***
	.249***
	.215**

	6
	HADS-D
	
	
	
	
	
	1
	.251***
	.488***
	.181*
	.141*

	7
	IFBS
	
	
	
	
	
	
	1
	.379***
	.601***
	.585***

	8
	BIS-A
	
	
	
	
	
	
	
	1
	.671***
	.650***

	9
	BIS-M
	
	
	
	
	
	
	
	
	1
	.810***

	10
	BIS-NP
	
	
	
	
	
	
	
	
	
	1


*** p <.001. ** p <.01, * p <.05
Note: BES=Binge Eating Scale; BIS-A=Barratt Impulsiveness Scale-11 – Attentional Impulsiveness; BIS-M=Barratt Impulsiveness Scale-11 – Motor Impulsiveness; BIS-NP=Barratt Impulsiveness Scale-11 – Non-Planning; HADS-A=Hospital Anxiety and Depression Scale - Anxiety; HADS-D=Hospital Anxiety and Depression Scale – Depression; IFBS=Irrational Food Beliefs Scale; MBEQ-P=Positive metacognitions about binge eating; MBEQ-N=Negative metacognitions about binge eating. 



Table 6. Hierarchical regression analyses predicting Binge Eating Scale (BES) scores among general population.
	Predictor
	B
	Std. Error
	β
	t
	R
	R2
	Adjusted R2
	ΔR2
	95% Confidence interval for B

	
	
	
	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Model
	
	
	
	
	
	
	
	
	

	Step 1
	
	
	
	
	.18
	.03
	.22
	.03*
	
	

	Age
	.18
	.08
	.17*
	2.29
	
	
	
	
	.03
	.34

	Gender
	1.01
	1.84
	.04
	.55
	
	
	
	
	-2.63
	4.65

	Step 2
	
	
	
	
	.65
	.43
	.41
	.39***
	
	

	Age
	.14
	.06
	.13*
	2.15
	
	
	
	
	.01
	.27

	Gender
	-3.64
	1.53
	-.14*
	-2.38
	
	
	
	
	-6.67
	-.62

	BIS-A
	.86
	.25
	.27***
	3.36
	
	
	
	
	.35
	1.36

	BIS-M
	1.19
	.25
	.47***
	4.68
	
	
	
	
	.69
	1.69

	BIS-NP
	-.09
	.22
	-.04
	-.39
	
	
	
	
	-.52
	.35

	Step 3
	
	
	
	
	.74
	.54
	.53
	.12***
	
	

	Age
	.19
	.06
	.17**
	3.19
	
	
	
	
	.07
	.30

	Gender
	-1.99
	1.39
	-.08
	-1.43
	
	
	
	
	-4.73
	.76

	BIS-A
	-.33
	.28
	-.10
	-1.14
	
	
	
	
	-.89
	.24

	BIS-M
	1.30
	.23
	.51***
	5.69
	
	
	
	
	.85
	1.75

	BIS-NP
	.13
	.20
	.06
	.65
	
	
	
	
	-.26
	.53

	HADS-A 
	1.15
	.17
	.45***
	6.90
	
	
	
	
	.82
	1.48

	Step 4
	
	
	
	
	.78
	.60
	.59
	.06***
	
	

	Age
	.13
	.06
	.12*
	.2.28
	
	
	
	
	.02
	.24

	Gender
	-2.17
	1.30
	-.09
	-1.67
	
	
	
	
	-4.74
	.40

	BIS-A
	-.54
	.27
	-.17*
	-1.98
	
	
	
	
	-1.07
	-.003

	BIS-M
	1.35
	.21
	.54***
	6.33
	
	
	
	
	.93
	1.78

	BIS-NP
	.22
	.19
	.09
	1.17
	
	
	
	
	-.15
	.59

	HADS-A 
	.51
	.20
	.20**
	2.56
	
	
	
	
	.18
	.90

	HADS-D
	1.12
	.21
	.37***
	5.23
	
	
	
	
	.70
	1.55

	Step 5
	
	
	
	
	.81
	.66
	.64
	.06***
	
	

	Age
	-.03
	.06
	-.03
	-.51
	
	
	
	
	-.15
	.09

	Gender
	-2.21
	1.21
	-.09
	-1.83
	
	
	
	
	-4.60
	.17

	BIS-A
	-.34
	.25
	-.11
	-1.33
	
	
	
	
	-.84
	.16

	BIS-M
	1.05
	.21
	.41***
	5.07
	
	
	
	
	. 64
	1.45

	BIS-NP
	-.05
	.18
	-.02
	-.28
	
	
	
	
	-.41
	.31

	HADS-A 
	.47
	.18
	.18*
	2.53
	
	
	
	
	.10
	.83

	HADS-D
	.91
	.20
	.30***
	4.47
	
	
	
	
	.51
	1.31

	IFBS
	.21
	.04
	.37***
	5.55
	
	
	
	
	.14
	.29

	Step 6
	
	
	
	
	.82
	.67
	.65
	.007*
	
	

	Age
	-.02
	.06
	-.02
	-.35
	
	
	
	
	-.14
	.09

	Gender
	-2.09
	1.20
	-.08
	-1.74
	
	
	
	
	-4.46
	.28

	BIS-A
	-.33
	.25
	-.11
	-1.30
	
	
	
	
	-.82
	.17

	BIS-M
	.99
	.21
	.39***
	4.79
	
	
	
	
	.58
	1.40

	BIS-NP
	-.04
	.18
	-.02
	-.23
	
	
	
	
	-.40
	.32

	HADS-A 
	.43
	.18
	.17*
	2.35
	
	
	
	
	.07
	.80

	HADS-D
	.90
	.20
	.30***
	4.47
	
	
	
	
	.50
	1.30

	IFBS
	.14
	.05
	.24*
	2.56
	
	
	
	
	.03
	.24

	MBEQ-P
	.18
	.09
	.16*
	1.97
	
	
	
	
	.000
	.37

	Step 7
	
	
	
	
	.90
	.82
	.80
	.14***
	
	

	Age
	-.03
	.04
	-.03
	-.69
	
	
	
	
	-.12
	.06

	Gender
	-.84
	.92
	-.03
	-.91
	
	
	
	
	-2.65
	.98

	BIS-A
	.06
	.19
	.02
	.30
	
	
	
	
	-.32
	.44

	BIS-M
	.38
	.16
	.15*
	2.29
	
	
	
	
	.05
	.70

	BIS-NP
	-.10
	.14
	-.04
	-.75
	
	
	
	
	-.37
	.17

	HADS-A 
	.04
	.14
	.01
	.26
	
	
	
	
	-.24
	.32

	HADS-D
	.36
	.16
	.12*
	2.26
	
	
	
	
	.05
	.68

	IFBS
	.14
	.04
	.24***
	3.45
	
	
	
	
	.06
	.22

	MBEQ-P
	-.19
	.08
	-.16*
	-2.39
	
	
	
	
	-.34
	-.03

	MBEQ-N
	.81
	.07
	.70***
	11.68
	
	
	
	
	.67
	.94


*** p <.001. ** p <.01, * p <.05
Note: BES=Binge Eating Scale; BIS-A=Barratt Impulsiveness Scale-11 – Attentional Impulsiveness; BIS-M=Barratt Impulsiveness Scale-11 – Motor Impulsiveness; BIS-NP=Barratt Impulsiveness Scale-11 – Non-Planning; HADS-A=Hospital Anxiety and Depression Scale - Anxiety; HADS-D=Hospital Anxiety and Depression Scale – Depression; IFBS=Irrational Food Beliefs Scale; MBEQ-P=Positive metacognitions about binge eating; MBEQ-N=Negative metacognitions about binge eating. 



[bookmark: _Toc171074218]3.10 Discussion
This study was conducted to confirm the Metacognitions about Binge Eating Questionnaire’s factor structure in a sample of individuals from the general population who had experienced binge eating episodes. Results supported the two-factor solution model reported in Study 1 and are consistent with the Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996). Concurrent and incremental validity were deemed acceptable.

[bookmark: _Toc171074219]3.11 General discussion
[bookmark: _Toc171074220]3.11.1 Findings
Using the Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996) as a basis, two studies were conducted to develop and validate a novel self-report measure of metacognitions specifically related to binge eating in the context of Binge Eating Disorder (i.e., the Metacognitions about Binge Eating Questionnaire, MBEQ). 
In study 1, a Principal Components Analysis was performed in data from a general population sample of individuals who reported having had a recent binge eating episode. Results indicated a two-factor solution for the Metacognitions about Binge Eating Questionnaire, reflecting positive and negative metacognitions about binge eating. The findings were followed up in Study 2 with a Confirmatory Factor Analysis, the results of which supported the two-factor structure and showed that this performed better than a one-factor model. These results are consistent with the Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996). 
Tests of concurrent validity revealed that the Metacognitions about Binge Eating Questionnaire’s two subscales, reflecting positive and negative metacognitive beliefs about binge eating, were positively correlated with food-specific biased beliefs in the general population. A test of incremental validity using hierarchical linear regression analysis showed that the two subscales each explained significant variance in the prediction of general severity index of binge eating as measured by the Binge Eating Scale, over and above age, gender, impulsiveness, anxiety, depression and irrational food beliefs. These results seem to suggest that general severity index of binge eating is significantly predicted by positive and negative metacognitive beliefs about binge eating, where the latter accounted for more variance. This could suggest that negative metacognitive beliefs are particularly linked with the presentation and persistence of binge eating.       
[bookmark: _Toc171074221]3.11.2 Clinical implications
The validated MBEQ could be a useful tool in the clinical assessment of metacognitive beliefs in the context of eating disorders. For instance, data about metacognitive beliefs about binge eating could be collected, through the MBEQ, during the anamnesis (i.e., the psychological history before the onset of the condition, based on the individual’s personal account; Colman, 2015) of eating difficulties in the general population. These data could help to explore the existence of positive and negative metacognitions and their possible involvement in the initiation and maintenance of binge eating and to implement early interventions focused on metacognitive beliefs to prevent more severe problematic eating patterns.   
[bookmark: _Toc171074222]3.11.3 Limitation of the studies
Several limitations should be considered. One drawback is the lack of a longitudinal study design, which prevents any conclusions being made regarding any causal role of metacognitions in predicting binge eating episodes. However, it could be expected a causal relationship in which the presence of metacognition, either in the present or if they were to develop at a later time, would mediate and/or moderate the relationship between given upsetting thoughts and emotions and a disordered outcome (e.g., binge eating episodes). A second limitation regards the use of self-report questionnaires, which can be prone to self-report errors and social desirability biases. Future studies could include social desirability measures to determine the effect of social desirability on research outcomes. Third, the increase in R2 in step 6 of the hierarchical regression is small, suggesting the need for further studies to explore the effects of positive metacognitive beliefs about binge eating. Lastly, the sample was unbalanced in terms of being mostly Caucasian and two-third female. It is conceivable that the sample may not represent the general population. Future studies should collect data from larger samples that include more male participants and individuals from other ethnic backgrounds.

[bookmark: _Toc171074223]3.12 Conclusion
In conclusion, the results of the two studies reported in this chapter suggest that the Metacognitions about Binge Eating Questionnaire (MBEQ) can be used to identify positive and negative metacognitive beliefs about binge eating. 



[bookmark: _Toc171074224]Chapter 4: Examination of the Metacognitions about Binge Eating Questionnaire (MBEQ) among individuals with a diagnosis of Binge Eating Disorder and comparison between individuals with a diagnosis of Binge Eating Disorder and individuals from the general population.

[bookmark: _Toc171074225]4.1 Introduction
Previous studies (Davenport et al., 2015; McDermott & Rushford, 2011; Olstad et al., 2015; Palmieri et al., 2021a; Palomba et al., 2017; Sternheim et al., 2015) have shown an association between metacognitive beliefs and eating problems. Individuals with eating disorders and those with problematic eating patterns appear to experience an elevated level of dysfunctional metacognitive beliefs (Konstantellou & Reynolds, 2010; Olstad et al., 2015; Sapuppo et al., 2018). Thus, literature suggests that metacognitive beliefs could be involved in eating disorders and maladaptive eating patterns. Research using the adapted version of the Metacognitive Profiling Template has found that patients with a diagnosis of Binge Eating Disorder report positive and negative metacognitive beliefs about binge eating (Palmieri et al., 2021b) (the study has already been described in chapter 2). to build on these results, the novel Metacognitions about Binge Eating Questionnaire was developed to assess positive metacognitive beliefs (i.e., the utility of bingeing for achieving mental and emotional regulation) and negative metacognitive beliefs (i.e., the uncontrollability of binge eating and thoughts about bingeing) about binge eating. The Metacognitions about Binge Eating Questionnaire has been previously validated in the general population, but not in a clinical sample (the study has been already descripted in chapter 3). Thus, the goal of this study was to explore the Metacognitions about Binge Eating Questionnaire in a clinical sample of individuals with a formal diagnosis of Binge Eating Disorder. Moreover, the study also investigated differences between these patients and individuals belonging to the general population (but presenting at least one episode of binge eating within the last three months). 

[bookmark: _Toc171074226]4.2 Method
[bookmark: _Toc171074227]4.2.1 Participants 
A group of individuals with a diagnosis of Binge Eating Disorder decided to participate to the study; the study was approved by the Research Ethics Committee at London South Bank University (School of Applied Sciences). All procedures complied with the Helsinki Declaration of 1975, as modified in 2008, and ethical guidelines established by relevant national and institutional committees on human experimentation. Inclusion criteria were: 1) being aged over 18; 2) meeting diagnostic criteria for Binge Eating Disorder according to the DSM-5 (APA, 2013); 3) being resident in Italy; 4) being able to understand the Italian language; 5) signing an informed consent form; and 6) having reported at least one episode of binge eating in the last three months. Exclusion criteria were: 1) having a diagnosis of any neurological or neurocognitive damage; and 2) having any problems that might impair the capacity to give informed consent.
A sample of 100 individuals took part in this research, 71 (71%) of whom were females and 29 (29%) were males. The mean age was 36.68 ± 12.85 years. These data are consistent with Italian prevalence rates (CNR, 2019). All but one of the participants were of White ethnicity (n= 99, 99%) with the remaining participants being Black. Highest level of education completed was as follows: 3 (3%) middle school, 60 (60%) high school, 29 (29%) degree, and 8 (8%) postgraduated degree. Regarding marital status, 51 (51%) participants were single, 19 (19%) married, 23 (23%) living with a partner, 5 (5%) divorced, and 2 (2%) widowers. 
We compared data from this sample with those participants reported in the previous chapter to compare scores from participants with a diagnosis of Binge Eating Disorder with those with no diagnosis but with recent binge eating (i.e., at least one binge eating episode in the past three months). The sample drawn from the general population included 209 individuals, 141 (67.5%) of whom were females and 68 (32.5%) were males, with a mean age of 35.84 ± 10.79 years.
[bookmark: _Toc171074228]4.2.2 Materials 
Metacognitions about Binge Eating Questionnaire (MBEQ)
The Metacognitions about Binge Eating Questionnaire is 24-item self-report questionnaire that measures positive and negative metacognitive beliefs about binge eating. Items tapping positive metacognitive beliefs about binge eating focus on the aim and uses of binge eating for achieving mental and emotional regulation. Items include “Bingeing helps me get distracted from my thoughts” and “Bingeing reduces my irritability”). Items tapping negative metacognitive beliefs about binge eating focus on the uncontrollability of binge eating episodes and thoughts about bingeing.  Example items are “When I start bingeing I cannot stop” and “My thoughts about bingeing are uncontrollable”). Participants express their agreement with each of the 24 items using a four-point Likert scale (1 = “Do not agree”, 2 = “Agree slightly”, 3 = “Agree moderately” and 4 = “Agree very much”). Higher scores indicate higher levels of maladaptive metacognitive beliefs. In the current study, the Metacognitions about Binge Eating Questionnaire exhibited good internal consistency with a Cronbach's alpha of 0.96. 
Binge Eating Scale (BES, Gormally et al., 1982) 
The 16-items Binge Eating Scale assesses the behavioural characteristics of binge eating such as the amount of food consumed and emotional and cognitive responses such as guilt and feeling out of control. The scale is a multiple choice measure with each item offering three or four sentences with which are weighted (from zero to three) to reflect level of severity. Respondents select the sentence that best describes their experience. For example, the first item presents the following four  options: a) “I do not feel self-conscious about my weight or my body size when I am with others”; b) “I feel worried about how I appear to others, but it normally doesn’t make me feel disappointed with myself”; c) “I do get self-conscious about my own appearance and weight that makes me feel disappointed in myself”; d) “I feel very self-conscious about my weight and often, I feel strong shame and disgust for myself. I attempt to avoid social interaction due to my self-consciousness” (Gormally et al., 1982). Total scores range from 0 to 46 with higher scores reflecting higher severity of binge eating symptoms. score of 17 or lower indicate non-bingeing, 18 to 26 moderate bingeing, and 27 or above severe bingeing. In the current study, the Binge Eating Scale showed satisfactory internal consistency with a Cronbach's alpha of 0.67. 
Irrational Food Beliefs Scale (IFB, Osberg et al., 2008) 
The Irrational Food Beliefs Scale has 57 items. The first subscale assesses rational food beliefs and comprises 16 items. The second subscale measures irrational food beliefs and comprises 41 items regarding cognitive distortions and inappropriate attitudes and beliefs about food.  Example are “food is my only source of pleasure” and “food is a good way to lift depression”. Consistent with previous work in this area (Nikčević et al., 2017b), only the Irrational Food Beliefs subscale was used in this study. Participants were asked to express their agreement with statements on a four-point Likert scale (from 1 = “strongly disagree” to 4 = “strongly agree”). Higher scores on Irrational Food Beliefs subscale's total score indicated greater severity of irrational food beliefs. The scale has been shown to have good validity and reliability (Lobera & Bolaños, 2010; Osberg et al., 2008). In this study, the translated Italian version of the scale (Spada et al., 2015) showed good internal consistency with a Cronbach's alpha of 0.91. 
Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) 
The Hospital Anxiety and Depression Scale has 14 items, with seven assessing anxiety and seven depression. Anxiety items include “I get a sort of frightened feeling as if something horrible is about to happen”, while an example depression item is “I feel as if I am slowed down”. Participants reported their agreement with each statement by indicating one of four possible answer options about their feelings during the last week (from 0 = “not at all” to 3 = “most of the time”). Total summed scores of each subscale are interpreted as follows: scores of 7 or below reflect normal levels, 8 - 10 indicate mild depression or anxiety, 11 - 14 indicate moderate depression or anxiety, and 15 or over indicate severe depression or anxiety (Zigmond & Snaith, 1994). The scale has shown good validity and reliability (Caci et al., 2003; Herrmann, 1997; Mykletun et al., 2001; Zigmond & Snaith, 1983) and has been widely used in clinical and non-clinical groups across several areas of psychopathology (see Alati et al., 2004; Wagena et al., 2005). The scale has been validated in Italian (Costantini et al., 1999). The Hospital Anxiety and Depression Scale showed good internal consistency in this study with a Cronbach's alpha of 0.83. 
Barratt Impulsiveness Scale-11 (BIS-11; Patton et al., 1995) 
The Barratt Impulsiveness Scale-11 has 30 items arranged into three subscales: 1) “attentional impulsiveness” refers to fast, unstable thoughts and a lack of cognitive patience. An example item is “I don't pay attention”; 2) “motor impulsiveness” reflects a lack of perseverance. An example is “I act on the spur of the moment”; and 3) “non-planning impulsiveness” reflects an absence of self-control and future orientation with an example being “I am more interested in the present than the future”. All items used a four-point Likert scale response format, from 1 (“rarely”) to 4 (“almost always/always”). Total summed scores range from 30 to 120, with higher scores reflecting higer impulsiveness. The Barratt Impulsiveness Scale-11 has been validated in Italian (Fossati et al., 2001). In the current study, the measure showed good internal consistency (Cronbach's alpha = 0.92). 
[bookmark: _Toc171074229]4.2.3 Procedure 
We recruited participants from clinical settings in Italy. First, clinicians verified that patients met the diagnostic criteria for Binge Eating Disorder according to the DSM-5 (APA, 2013). Those who met these criteria were informed about the study and asked to participate. All patients approached agreed to take part in the study. Clinicians gave them the link to an online survey. The first page of the survey outlined the study’s goals. After expressing their agreement to take part in the study, participants were asked to complete a demographic questionnaire with items on age, gender, educational level, marital status, height, weight, and ethnicity. They then completed the self-report questionnaires outlined above. To ensure confidentiality, data were sent to a generic postmaster account. IP addresses were tracked to prevent duplicate submissions. 
[bookmark: _Toc171074230]4.2.4 Statistical analyses 
Firstly, skewness and kurtosis were assessed with results considered adequate for a linear model of analysis as they range between -2 and +2 (Gravetter & Wallnau, 2016). Bivariate correlation analyses were conducted to assess associations between the Metacognitions about Binge Eating Questionnaire and impulsiveness, anxiety, depression, and food specific biased beliefs. A hierarchical linear regression analysis was carried out to assess the incremental validity of the Metacognitions about Binge Eating Questionnaire. This was measured by observing whether the Metacognitions about Binge Eating Questionnaire scores explained additional variance in Binge Eating Scale scores when controlling for age, gender, impulsiveness, anxiety, depression, and food-specific biased beliefs. Statistical assumptions for hierarchical linear regression analyses were tested (i.e., normality, homoscedasticity, independence of errors, and multicollinearity) (Barbaranelli & D'Olimpio, 2006; Field, 2017; Myers, 1990). Lastly, a series of t-tests and Chi square tests were conducted to compare scores between individuals with a diagnosis of Binge Eating Disorder and those from the general population (but presenting at least one episode of binge eating within the last three months). 

[bookmark: _Toc171074231]4.3 Results
Table 7 shows means, standard deviations, ranges, and values for skewness and kurtosis. All variables of interest were normally distributed. Table 8 shows the results of the correlation analysis for the clinical sample. Both the “MBEQ - Positive metacognitions about binge eating” and the “MBEQ - Negative metacognitions about binge eating” subscales were positively correlated with the Irrational Food Beliefs Scale scores. 
Table 9 shows the results of the hierarchical linear regression analysis, assessing predictors of Binge Eating Scale scores in clinical patients. Assumptions were tested before analysing data, showing that multicollinearity statistics were within acceptable ranges with Tolerance Indexes all above .20 and Variance Inflation Factor [VIF] values all below 10. It was therefore concluded there was no collinearity in the data (Bowerman & O'Connell, 1990; Field, 2017; Myers, 1990). Results of a Durbin–Watson test (1.53) indicated that there was no significant correlation between standardized residuals and independent variables (Barbaranelli & D'Olimpio, 2006; Field, 2017). The plot of standardized residuals indicated that assumptions of linearity and homoscedasticity were met. The dependent variable in the hierarchical regression model was the Binge Eating Scale scores. The order of entry of predictor variables (i.e., independent variables) was as follows: age and gender were entered at step 1; BIS-11 subscales at step 2; HADS - Anxiety at step 3; HADS - Depression at step 4; IFBS at step 5; MBEQ - Positive metacognitions about binge eating at step 6; and MBEQ - Negative metacognitions about binge eating at step 7. Predictor variables (i.e., age, gender, impulsivity, anxiety, depression, and irrational food beliefs) were considerate as covariates based on previous evidence of their association with eating problems (Godart et al., 2007; Spada et al., 2015c, 2016; Waxman, 2009) and other behaviours such as gambling. Entry order was based on assumptions grounded in cognitive-behavioural and metacognitive frameworks (Wells & Matthews, 1994, 1996; Beck, 2020). Socio-demographic variables were “control variables” held constant. Impulsivity reflects personality, anxiety and depression are emotional features, irrational food beliefs are cognitive feature that differ from metacognitive beliefs, positive and negative metacognitive beliefs about binge eating are metacognitive features. Positive and negative metacognitive beliefs about binge eating were entered in the last two steps as we were interested in assessing whether accounted for additional variance over and above the other predictors. 
Results suggested that the “MBEQ - Positive metacognitions about binge eating” subscale accounted for an additional 7.6% of the variance in Binge Eating Scale scores, while the “MBEQ - Negative metacognitions about binge eating” subscale accounted for an additional 6.9% to the variance explained by all other variables. Results of the final equation indicated that age, HADS - Anxiety, HADS - Depression, Irrational Food Beliefs Scale and MBEQ - Negative metacognitions about binge eating scores significantly predicted Binge Eating Scale scores, accounting for a total of 49.2% of the variance (F = 10.61, df = 10, p < 0.001). 
We next compared scores from individuals with a diagnosis of Binge Eating Disorder with those from general population sample. No differences were observed in age (Binge Eating Disorder, mean ± SD = 36.68 ± 12.85 years versus; general population, mean ± SD = 35.84 ± 10.79 years; t(df) = 0.57(307), p = 0.57). There was not a significant association between groups (Binge Eating Disorder vs general population) and gender (χ2 = .39, df = 1, p = 0.53) or marital status (χ2 = 8.36, df = 5, p=0.14). There was a statistically significant association between group (Binge Eating Disorder vs general population) and educational level (χ2 = 22.09, df = 7, p = 0.002). Table 10 includes the results of group comparisons on self-report measures showing moderate to large effect sizes. Significant differences were found for the MBEQ - Positive metacognitions about binge eating, MBEQ - Negative metacognitions about binge eating, IFBS, HADS - Depression, BIS-11 - Attentional Impulsiveness, BIS-11 - Motor Impulsiveness, BIS-11 – Non-Planning and Binge Eating Scale, but not for HADS – Anxiety subscale. All scores were higher in the clinical group.

Table 7. Means, standard deviations, skewness and kurtosis of variables among clinical sample.
	
	
	Mean ± Standard Deviation
	Skewness
	Kurtosis

	1
	Age
	36.68 ± 12.85
	.406
	-.710

	2
	BES
	34.07 ± 4.97
	-.700
	-.710

	3
	MBEQ -P
	41.60 ± 7.70
	-.735
	.543

	4
	MBEQ-N
	42.41 ± 4.77
	-.639
	-.268

	5
	HADS-A
	9.91 ± 4.14
	.003
	-.440

	6
	HADS-D
	8.23 ± 3.73
	.193
	-.695

	7
	IFBS
	106.82 ± 9.42
	.256
	-.386

	8
	BIS-A
	17.71 ± 3.11
	.026
	-.085

	9
	BIS-M
	24.98 ± 3.84
	.128
	-.803

	10
	BIS-NP
	31.54 ± 4.25
	.069
	-.577


Note: BES= Binge Eating Scale; MBEQ - P= Positive metacognitions about binge eating; MBEQ - N= Negative metacognitions about binge eating; HADS - A= Hospital Anxiety and Depression Scale - Anxiety; HADS - D= Hospital Anxiety and Depression Scale – Depression; IFBS= Irrational Food Beliefs Scale; BIS - A= Barratt Impulsiveness Scale-11 – Attentional Impulsiveness; BIS - M= Barratt Impulsiveness Scale-11 – Motor Impulsiveness; BIS - NP= Barratt Impulsiveness Scale-11 – Non-Planning.

Table 8. Inter-correlations of variables among clinical sample.
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1
	Age
	1
	-.247*
	-.086
	-.092
	-.092
	-.115
	.272**
	-.275**
	-.205*
	-.300**

	2
	BES
	
	1
	.522***
	.602***
	.382***
	.370***
	.253*
	.379***
	.279**
	.392***

	3
	MBEQ-P
	
	
	1
	.701***
	.117
	.128
	.401***
	.335***
	.309**
	.450***

	4
	MBEQ-N
	
	
	
	1
	.222*
	.180
	.254*
	.380***
	.298**
	.336***

	5
	HADS-A
	
	
	
	
	1
	.529***
	-.057
	.492***
	.410***
	.298**

	6
	HADS-D
	
	
	
	
	
	1
	-.097
	.279**
	.201*
	.171

	7
	IFBS
	
	
	
	
	
	
	1
	.150
	.161
	.287**

	8
	BIS-A
	
	
	
	
	
	
	
	1
	.772***
	.659***

	9
	BIS-M
	
	
	
	
	
	
	
	
	1
	.843***

	10
	BIS-NP
	
	
	
	
	
	
	
	
	
	1


*** p <.001. ** p <.01, * p <.05
Note: BES= Binge Eating Scale; MBEQ - P= Positive metacognitions about binge eating; MBEQ - N= Negative metacognitions about binge eating; HADS - A= Hospital Anxiety and Depression Scale - Anxiety; HADS - D= Hospital Anxiety and Depression Scale – Depression; IFBS= Irrational Food Beliefs Scale; BIS - A= Barratt Impulsiveness Scale-11 – Attentional; Impulsiveness; BIS - M= Barratt Impulsiveness Scale-11 – Motor Impulsiveness; BIS - NP= Barratt Impulsiveness Scale-11 – Non-Planning.



Table 9. Hierarchical regression analyses predicting Binge Eating Scale (BES) scores among clinical sample.
	Predictor
	 B
	Std. Error
	β
	t
	R
	R2
	Adjusted R2
	ΔR2
	95% Confidence interval for B

	
	
	
	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Model
	
	
	
	
	
	
	
	
	

	Step 1
	
	
	
	
	.25
	.06
	.04
	.06*
	
	

	Age
	.73
	1.22
	.07
	.60
	
	
	
	
	-1.69
	3.16

	Gender
	-.11
	.04
	-.28*
	-2.49
	
	
	
	
	-.19
	-.02

	Step 2
	
	
	
	
	.49
	.24
	.20
	.18***
	
	

	Age
	-.05
	.04
	-.13
	-1.25
	
	
	
	
	-.13
	.03

	Gender
	1.14
	1.16
	.10
	.99
	
	
	
	
	11.42
	3.45

	BIS-A
	.58
	.23
	.37*
	2.54
	
	
	
	
	.13
	1.04

	BIS-M
	-.62
	.27
	-.48*
	-2.34
	
	
	
	
	-1.15
	-.09

	BIS-NP
	.62
	.21
	.53**
	3.01
	
	
	
	
	.21
	1.04

	Step 3
	
	
	
	
	.56
	.31
	.27
	.07**
	
	

	Age
	-.06
	.04
	-.16
	-1.52
	
	
	
	
	-.133
	-.14

	Gender
	1.49
	1.11
	.14
	1.34
	
	
	
	
	-.72
	3.70

	BIS-A
	.36
	.23
	.22
	1.55
	
	
	
	
	-.10
	.82

	BIS-M
	-.72
	.26
	-.56**
	-2.82
	
	
	
	
	-1.23
	-.21

	BIS-NP
	.70
	.20
	.60***
	3.50
	
	
	
	
	.30
	1.09

	HADS-A 
	.38
	.12
	.31**
	3.!4
	
	
	
	
	.14
	.61

	Step 4
	
	
	
	
	.58
	.34
	.29
	.03
	
	

	Age
	-.05
	.04
	-.14
	-1.38
	
	
	
	
	-.17
	-.13

	Gender
	1.37
	1.10
	.13
	1.25
	
	
	
	
	-.81
	3.56

	BIS-A
	.34
	.23
	.21
	1.49
	
	
	
	
	-.11
	.80

	BIS-M
	-.68
	.25
	-.53**
	-2.70
	
	
	
	
	-1.19
	-.18

	BIS-NP
	.68
	.20
	.58***
	3.45
	
	
	
	
	.29
	1.07

	HADS-A 
	.25
	.13
	.21
	1.89
	
	
	
	
	-.01
	.52

	HADS-D
	.25
	. 13
	.19
	1.90
	
	
	
	
	-.01
	.52

	Step 5
	
	
	
	
	.63
	.40
	.34
	.06**
	
	

	Age
	-.11
	.04
	-.27*
	-2.54
	
	
	
	
	-.19
	-.02

	Gender
	1.57
	1.06
	.14
	1.48
	
	
	
	
	-.53
	3.67

	BIS-A
	.23
	.22
	.14
	1.00
	
	
	
	
	.32
	-.22

	BIS-M
	-.52
	.25
	-.40*
	-2.10
	
	
	
	
	-1.02
	-.03

	BIS-NP
	.46
	.20
	.39*
	2.24
	
	
	
	
	.05
	.86

	HADS-A 
	.30
	.13
	.25*
	2.28
	
	
	
	
	.04
	.55

	HADS-D
	.29
	.13
	.21*
	2.12
	
	
	
	
	.03
	.54

	IFBS
	.15
	.05
	.29**
	2.98
	
	
	
	
	.05
	.25

	Step 6
	
	
	
	
	.70
	.47
	.42
	.09***
	
	

	Age
	-.09
	.04
	-.24*
	-2.35
	
	
	
	
	-.17
	-.01

	Gender
	.98
	1.01
	.09
	-.97
	
	
	
	
	-1.02
	2.98

	BIS-A
	.13
	.21
	.08
	.62
	
	
	
	
	.54
	-.29

	BIS-M
	-.37
	.24
	-.28
	-1.54
	
	
	
	
	-.84
	.11

	BIS-NP
	.24
	.20
	.21
	1.22
	
	
	
	
	-.15
	.64

	HADS-A 
	.30
	.12
	.25*
	2.47
	
	
	
	
	.06
	.54

	HADS-D
	.25
	.12
	.18*
	2.02
	
	
	
	
	.004
	.49

	IFBS
	.10
	.05
	.18
	1.93
	
	
	
	
	-.003
	.20

	MBEQ-P
	.29
	.08
	.34***
	3.61
	
	
	
	
	.13
	.46

	Step 7
	
	
	
	
	.74
	.54
	.49
	.07***
	
	

	Age
	-.08
	.04
	-.20*
	-2.09
	
	
	
	
	-.15
	-.004

	Gender
	.23
	.97
	.02
	.24
	
	
	
	
	.81
	-1.69

	BIS-A
	.03
	.20
	.02
	.16
	
	
	
	
	-.36
	.43

	BIS-M
	-.35
	.22
	-.27
	-1.58
	
	
	
	
	-.79
	.09

	BIS-NP
	.28
	.19
	.24
	1.48
	
	
	
	
	-.09
	.65

	HADS-A 
	.26
	.11
	.21*
	2.31
	
	
	
	
	.03
	.48

	HADS-D
	.24
	.11
	.18*
	2.08
	
	
	
	
	.01
	.46

	IFBS
	.09
	.05
	.18*
	1.98
	
	
	
	
	-.001
	.19

	MBEQ-P
	.07
	.10
	.08
	.71
	
	
	
	
	-.13
	.26

	MBEQ-N
	.41
	.11
	.39***
	3.68
	
	
	
	
	.19
	.63


*** p <.001. ** p <.01, * p <.05
Note: BES= Binge Eating Scale; MBEQ - P= Positive metacognitions about binge eating; MBEQ - N= Negative metacognitions about binge eating; HADS - A= Hospital Anxiety and Depression Scale - Anxiety; HADS - D= Hospital Anxiety and Depression Scale – Depression; IFBS= Irrational Food Beliefs Scale; BIS - A= Barratt Impulsiveness Scale-11 – Attentional; Impulsiveness; BIS - M= Barratt Impulsiveness Scale-11 – Motor Impulsiveness; BIS - NP= Barratt Impulsiveness Scale-11 – Non-Planning.





Table 10. Differences between individuals with a diagnosis of Binge Eating Disorder and of individuals from general population on self-report measures. 
	
	Participants with a diagnosis of Binge Eating Disorder
	Participants from general population
	
	
	
	

	
	M
	SD
	M
	SD
	df
	t
	p
	Cohen's d

	BES
	34.07
	4.97
	19.77
	11.98
	307
	-14.80
	 p<.001
	-1.39

	MBEQ-P
	41.60
	5.70
	27.94
	10.47
	307
	-14.82
	p<.001
	-1.48

	MBEQ-N
	42.41
	4.77
	30.19
	10.52
	307
	-14.04
	p<.001
	-1.35

	HADS-A
	9.91
	4.14
	8.94
	4.67
	294
	-1.76
	p=.080
	-.22

	HADS-D
	8.23
	3.73
	6.38
	3.89
	294
	-3.92
	p<.001
	-.48

	IFBS
	106.82
	9.42
	91.58
	20.66
	298
	-8.77
	p<.001
	-.86

	BIS-A
	17.71
	3.11
	16.47
	3.83
	292
	-2.99
	p=.003
	-.34

	BIS-M
	24.98
	3.84
	22.50
	4.70
	292
	-4.85
	p<.001
	-.56

	BIS-NP
	31.54
	4.25
	27.53
	5.22
	292
	-7.10
	p<.001
	-.82



Note: M= mean; SD= Standard Deviation; BES= Binge Eating Scale; MBEQ - P= Positive metacognitions about binge eating; MBEQ - N= Negative metacognitions about binge eating; HADS - A= Hospital Anxiety and Depression Scale - Anxiety; HADS - D= Hospital Anxiety and Depression Scale – Depression; IFBS= Irrational Food Beliefs Scale; BIS - A= Barratt Impulsiveness Scale-11 – Attentional; Impulsiveness; BIS - M= Barratt Impulsiveness Scale-11 – Motor Impulsiveness; BIS - NP= Barratt Impulsiveness Scale-11 – Non-Planning.

[bookmark: _Toc171074232]4.4 Discussion
[bookmark: _Toc171074233]4.4.1 Findings
Regarding concurrent validity, results of this study showed that positive and negative metacognitive beliefs about binge eating were significantly positively correlated with food-specific biased beliefs in participants with a diagnosis of Binge Eating Disorder. These results are in line with previous studies such as those reported in Chapter 3 and, from a clinical perspective, indicate that food-specific biased beliefs may stem from metacognitive knowledge, at least to some extent (Caselli et al., 2018a, b; Wells & Matthews, 1994, 1996). It is conceivable to suppose that positive metacognitive beliefs about binge eating may be related to the genesis or consolidation of food-specific biased beliefs. Individuals with maladaptive food beliefs may use cognitive strategies such as monitoring reasons to begin binge eating or decreasing the impact of its negative consequences. Negative metacognitive beliefs about binge eating may affect individual’s monitoring of aim progress. In other words, believing that one has no control over binge eating, along with decreased self-consciousness during a binge eating episode, could be associated with less monitoring of whether one has achieved their goals of binge eating, such as interrupting concerning thoughts. Such metacognitions may preclude the disconfirmation of food-specific biased beliefs. Nevertheless, high correlations are not always evidence of clinical validity, as rating scales may have common content that determines positive association, but they may show differential validity (Carrozzino et al., 2021). Correlation coefficients frequently have statistical significance but this does not always translate to clinical significance (Carrozzino et al., 2021). As such, these findings should be interpreted with caution. 
With regard to incremental validity, a hierarchical linear regression analysis showed that only negative metacognitive beliefs about binge eating predicted general severity index of binge eating (as measured by Binge Eating Scale) in patients with Binge Eating Disorder after accounting for age, gender, impulsiveness, anxiety, depression, and irrational food beliefs. Positive metacognitive beliefs about binge eating did, however, explained significant variance in the general severity index of binge eating when entered into a model (i.e., step 6) not including negative metacognitive beliefs about binge eating.
Considering the data gathered from participants from the general population (see chapter 3) and data from the clinical sample of participants with a diagnosis of Binge Eating Disorder assessed here, it appears that positive metacognitive beliefs are linked to perceiving utility in engaging in binge eating as a way to discontinue perseverative thinking about concerns, pursue feelings of well-being and pleasure, release tension and feel relaxed, and compensate for boredom (Palmieri, et al., 2021b). Positive metacognitive beliefs may therefore be implicated in the onset of binge eating (Palmieri et al., 2021b). Negative metacognitions possibly play a role in the persistence of ongoing binge eating after its onset. Indeed, in accordance with the Self-Regulatory Executive Function model (Wells, 2000), negative metacognitive beliefs may be implicated in the proliferation of negative emotions and the perseverance of a binge eating episodes that are not perceived as uncontrollable and detrimental (Palmieri et al., 2021b). The current findings are consistent with those of several previous studies with diverse samples, such as individuals with addictive behaviours, indicating that positive and negative metacognitive beliefs may influence the onset and persistence of problematic behaviours, respectively (Fernie & Spada, 2008; Hamonniere & Varescon, 2018). 
Finally, an assessment of differences between individuals with a diagnosis of Binge Eating Disorder and those from the general population with recent engagement in binge eating revealed that the clinical group reported significantly higher scores on both positive and negative metacognitive beliefs about binge eating. These findings are in line with earlier research about generic metacognitive beliefs in healthy individuals (Davenport et al., 2015; McDermott & Rushford, 2011; Olstad et al., 2015; Palmieri et al., 2021a; Palomba et al., 2017; Sapuppo et al., 2018; Sternheim et al., 2015) and those with eating disorders (i.e., Anorexia Nervosa, Bulimia Nervosa, Eating Disorders Not Otherwise Specified). Further research on metacognitive beliefs about binge eating in clinical and non-clinical populations is certainly necessary. The higher scores on both positive and negative metacognitive beliefs about binge eating reported by individuals with a diagnosis of Binge Eating Disorder may suggest the Metacognitions about Binge Eating Questionnaire may be useful for distinguish between people with and without Binge Eating Disorder. This suggests good clinical validity of the questionnaire. 
[bookmark: _Toc171074234]4.4.2 Clinical implications
Several clinical implications emerge from this study. First, in terms of assessment, information regarding metacognitive beliefs about binge eating may be gathered during the Binge Eating Disorder patients’ anamnesis (i.e., the psychological history before the onset of the condition, based on the individual’s personal account; Colman, 2015). Second, the Self-Regulatory Executive Function model (Wells, 2011; Wells & Matthews, 1994, 1996) could be considered in the case conceptualization of Binge Eating Disorder and help individuals become familiar with the idea that metacognitive beliefs might have a role in the onset and perseveration of binge eating. Third, given the observed associations between metacognitions and the severity of binge eating, metacognitions could be an appropriate therapeutic target to decrease the Binge Eating symptoms severity. Thus, the techniques and principles of Metacognitive Therapy (Wells, 2011) could be taken into account to support individuals with binge eating to change metacognitive beliefs associated with bingeing and eventually stop the behaviour. 
[bookmark: _Toc171074235]4.4.3 Limitations
Several limitations may affect the interpretation of the current findings. First, the lack of a longitudinal study design does not allow to make causal inferences regarding the role of metacognitions in predicting binge eating episodes. Second, the self-report questionnaires used for data collection may be liable to self-report errors and social desirability bias. Future studies could use social desirability scales in order to assess the impact of social desirability on research outcomes. Moreover, the sample was unbalanced, being majority Caucasian and two-third female. As such, there may be limits to the representativeness of our findings. Future studies could collect data from larger samples that include more males and individuals from diverse ethnic backgrounds. That said, it should be taken into account that Binge Eating Disorder is more prevalent in females than males (1.6% and 0.8% respectively) (APA, 2013). In addition, the presence of any comorbid psychological disorder was not assessed, although adjusting for both anxiety and depression offers a degree of confidence in the specificity of the findings. Furthermore, t tests were used to compare individuals with a diagnosis of Binge Eating Disorder with those from general population. Future studies could explore other statistical analysis methods such as Multivariate Analysis of Variance in order to increase statistical power. Lastly, though it may seem that metacognitive beliefs about binge eating (Palmieri et al., 2021a) and eating expectancies (Hohlstein et al., 1998) overlap as constructs, metacognitive beliefs are specifically operationalized within a metacognitive framework to understand psychopathology. Therefore, further studies could investigate the associations between metacognitive beliefs and expectations and their relations with Binge Eating Disorder to account for any shared variance. Additional research would also be helpful to confirm the psychometric properties of the Metacognitions about Binge Eating Questionnaire and ascertain its two factors’ sensitivity to the effects of the treatment (Carrozzino et al., 2021). 

[bookmark: _Toc171074236]4.5 Conclusion
This research confirmed that specific metacognitive beliefs about binge eating exist in Binge Eating Disorder patients. The Metacognitions about Binge Eating Questionnaire appears to be a valid and reliable measure that can be used by clinicians, psychologists, and practitioners in order to assess specific positive and negative metacognitive beliefs about binge eating. Positive metacognitive beliefs about binge eating and negative metacognitive beliefs about binge eating could be a possible therapeutic target that could help decrease the severity and frequency of binge eating episodes.  





[bookmark: _Toc171074237]Chapter 5: General Discussion and Conclusions

[bookmark: _Toc3493371][bookmark: _Toc171074238]5.1 Overview 
[bookmark: _Toc171074239]5.1.1 Research Review and Aims of the Thesis
Eating disorders generally and Binge Eating Disorder specifically can be treated with a wide range of psychological treatments including Cognitive Behavioural Therapy, Interpersonal Therapy, and Dialectical Behaviour Therapy (Wonderlich et al., 2003). Among these different treatment approaches, individual and group forms of Cognitive Behavioural Therapy are particularly efficacious and are thus recommended in NICE guideline (2017). Yet while Cognitive Behavioural Therapy has shown effectiveness in the treatment of Binge Eating Disorder, relapses in binge eating episodes remain usually common after the discontinuation of therapy (Peat et al. 2017). Efforts are needed, then, to increase the effectiveness of Cognitive Behavioural Therapy for Binge Eating Disorder and optimize treatment outcomes. In the introductory chapter (Chapter 1), it was argued that metacognitions may play a role in the genesis and perseverance of problematic eating habits, and in the onset and persistence of Binge Eating Disorder. A growing evidence base links metacognition with various problematic behaviours including alcohol use, smoking, and gambling (Nikčević, & Spada, 2008; Rogier et al., 2021; Spada & Wells, 2016). Understanding how metacognition might affect processes related to binge eating is thus a timely and important endeavour. 
Metacognition refers to the information and cognitive processes involved in the appraisal, monitoring, and regulation of cognition (Flavell, 1979). Metacognitive beliefs reflect the information individuals have about their own cognition. Examples of such metacognitive beliefs are “I should be in control of my internal states at all times” and “Having thought X means I am weak-willed”. This information also includes coping strategies that are expected to impact on one’s cognition, such as “If I worry I will be prepared” and “Ruminating will help me find a solution”. Wells and Matthews’s (1994, 1996) Self-Regulatory Executive Function model has helped guide the current research project. The model posits that metacognitive beliefs trigger dysfunctional coping strategies such as attentional focusing on threat, engaging in repetitive thinking, and maladaptive behaviours. Such activity is termed Cognitive Attentional Syndrome (CAS; Wells, 2000) and is believed to strengthen the persistence of negative thoughts and emotions, causing failure to change one’s metacognitive beliefs to solve self-discrepancies (Spada et al., 2015). The Self-Regulatory Executive Function model outlines that metacognitive beliefs can include positive beliefs about worry, that are beliefs about the advantages of perseverative thinking, and negative beliefs about worry that focus on thoughts being uncontrollable and dangerous (Wells, 2000; Wells & Matthews, 1994, 1996). Researchers have studied metacognitive beliefs in relation to a range of psychological conditions such as Major Depressive Disorder, Generalized Anxiety Disorder, Post-Traumatic Stress Disorder, Obsessive–Compulsive Disorder, and addictive behaviours (Fisher & Wells, 2008; Caselli et al., 2018a; Hamonniere & Varescon, 2018; Rogier et al., 2020; Spada et al., 2015 a, b). In a systematic review, Sun and colleagues (2017) proposed a possible link between metacognitive beliefs and eating disorders, while a more recent systematic review confirmed statistically significant positive associations between metacognitive beliefs and eating disorders and problems (Palmieri et al., 2021a). These findings indicate that individuals with eating disorders and those with problematic eating patterns have dysfunctional metacognitive beliefs.
To advance knowledge in this area, the overall aims of this thesis were to test the hypotheses derived from the Self-Regulatory Executive Function model that there are specific positive and negative metacognitive beliefs about binge eating, and to ascertain if such beliefs were present in clinical and non-clinical samples of individuals who binge eat. The aims of the individual studies reported in this thesis were: (a) to assess the existence and impact of metacognitions about binge eating among in a clinical sample; (b) to develop a psychometric measure of metacognitive beliefs underlying Binge Eating Disorder; and (c) to compare metacognitive beliefs about binge eating in individuals with a diagnosis of Binge Eating Disorder and individuals from the general population. The findings of this investigation are reported in three chapters, which describe three studies. The following sections describe the most important results from these studies.   
   
5.2 [bookmark: _Toc171074240]Summary of the Results
[bookmark: _Toc171074241]5.2.1 Summary of main results of Chapter 2
Based on prior research, it was hypothesised that metacognitive beliefs may be linked with binge eating problems. This study investigated whether metacognitions were relevant in understanding binge eating in individuals with a diagnosis of Binge Eating Disorder. Semi-structured interviews were conducted to assess whether these individuals acknowledged having specific metacognitive beliefs about binge eating, to explore their aims when binge eating and what signals they considered as stopping cues, and whether binge eating was related to self-consciousness. Ten patients with Binge Eating Disorder participated in the study and were assessed using an adapted version of the metacognitive profiling semi-structured interview. The findings of this study showed that all patients were able to recognise positive and negative metacognitive beliefs specifically related to binge eating. Positive metacognitive beliefs were about the usefulness of engaging in binge eating, indicating they may be implicated in the onset of binge eating episodes. On the other hand, negative metacognitive beliefs reflected the uncontrollability of binge eating and the negative psychological consequences of binge eating on sufferers’ emotions and thoughts; negative metacognitive beliefs may play a role in the proliferation of negative emotions and in the perseverance of binge eating episodes. Moreover, it emerged that participants engaged in binge eating as a coping strategy to discontinue thinking about personal worries and improve their emotional states. Furthermore, all participants stated they did not know when they had reached the aims of discontinue thinking about personal worries or improve the emotional state. Regarding the stop signals for binge eating, patients reported: physical distress, beliefs that binge eating was an inadequate strategy to resolve their problems, and signals from the surrounding environment such as someone entering the house or asking for attention. Finally, all participants reported a decrease in self-consciousness during binge eating episodes. 
This evidence suggested that specific facets of metacognition (i.e., positive and negative metacognitive beliefs about binge eating) may be relevant for better understanding of Binge Eating Disorder. The results are consistent with Wells and Matthews’ Self-Regulatory Executive Function model (1994, 1996) and with previous studies using metacognitive profiling (Caselli & Spada, 2010; Fernie et al., 2015; Fernie & Spada, 2008; Nikčević & Spada, 2010; Papageorgiou & Wells 2001; Spada et al., 2015b). 
[bookmark: _Toc171074242]5.2.2 Summary of main results of Chapter 3
Data from the previous study were used to create a novel brief instrument for assessing metacognitions specifically about binge eating, which was named the Metacognitions about Binge Eating Questionnaire (MBEQ). A 24-item questionnaire was developed that assessed the existence of positive (12 items) and negative (12 items) metacognitive beliefs that may have a role in the activation and propagation of problematic eating behaviours. The final version of the Metacognitions about Binge Eating Questionnaire showed a good fit to data from an initial validation sample. The Metacognitions about Binge Eating Questionnaire demonstrated adequate concurrent validity in a sample of individuals from the general population who reported recent episodes of binge eating, with both positive and negative metacognitive beliefs about binge eating being significantly positively correlated with food-specific biased beliefs. Positive and negative metacognitive beliefs about binge eating predicted scores on a general severity index of binge eating, even after controlling for a range of other relevant factors such as age, gender, impulsiveness, anxiety, depression, and irrational food beliefs. As such, the measure demonstrated incremental validity. 
These results support the hypothesis that positive metacognitive beliefs may be implicated in the onset of binge eating. Indeed, such beliefs focus on the utility of engaging in binge eating as a possible strategy to achieve several aims such as stopping perseverative thinking about worries, pursuing feelings of well-being, feeling relaxed, and alleviating boredom (Palmieri et al., 2021b). The findings also support the hypothesis that negative metacognitive beliefs may be implicated in the maintenance of binge eating. Overall, these results are in line with the premises of the Self-Regulatory Executive Function model (Wells, 2000) and with previous findings suggesting that positive and negative metacognitive beliefs may be factors that help explain the onset and perseverance of problematic behaviours (Fernie & Spada, 2008; Hamonniere & Varescon, 2018). 
[bookmark: _Toc171074243]5.2.3 Summary of main results of Chapter 4
Following from the validation of the new Metacognitions about Binge Eating Questionnaire with a general population sample presenting binge eating episodes, this study aimed to explore the Metacognitions about Binge Eating Questionnaire in a clinical sample of individuals diagnosed with Binge Eating Disorder. A secondary aim was to compare these individuals’ scores with those from a general population sample.   
The Metacognitions about Binge Eating Questionnaire demonstrated adequate concurrent validity in the clinical sample of individuals with a diagnosis of Binge Eating Disorder, with both positive and negative metacognitive beliefs about binge eating showing significant positive correlation with food-specific biased beliefs. Furthermore, negative metacognitions about binge eating predicted scores on the general severity index of binge eating when controlling for age, gender, impulsiveness, anxiety, depression, and irrational food beliefs, demonstrating incremental validity.
Several differences were observed between individuals with a diagnosis of Binge Eating Disorder and those from the general population. The two groups differed in educational level, positive metacognitions about binge eating, negative metacognitions about binge eating, irrational food beliefs, depression, attentional impulsiveness, motor impulsiveness, non-planning impulsiveness and severity of binge eating. No differences were found for gender, marital status, age, and anxiety. The present study showed that individuals with a diagnosis of Binge Eating Disorder reported higher scores on positive metacognitive beliefs about binge eating and negative metacognitive beliefs about binge eating compared with those from the general population. Data are consistent with previous findings regarding generic metacognitions in healthy controls (Palmieri et al., 2021a) and those with eating disorders (i.e., Anorexia Nervosa, Bulimia Nervosa, Eating Disorders Not Otherwise Specified).
The results of this study conducted in clinical population further support the hypothesis that positive metacognitive beliefs may be implicated in the onset of binge eating, as these beliefs reflect a view that starting a binge eating episode is a useful strategy to stop repetitive thinking about concerns, pursue well-being, relax, and reduce boredom (Palmieri et al., 2021b). The findings also support the hypothesis that negative metacognitive beliefs may be involved in the maintenance of binge eating. The results extend previous research by documenting these associations in a clinical sample. The results are consistent with the Self-Regulatory Executive Function model (Wells, 2000) and with studies suggesting that positive and negative metacognitive beliefs may play a role in the beginning and the continuation of problematic behaviours (Fernie & Spada, 2008; Hamonniere & Varescon, 2018).

5.3 [bookmark: _Toc171074244]Summary and theoretical implications
The main aim of the studies included in this thesis was to explore the presence of specific metacognitive beliefs in Binge Eating Disorder. More in details, the aims of this thesis were: 1) to assess the impact of metacognitions on binge eating in a clinical sample (chapter 2), 2) to develop a psychometric measure of metacognitive beliefs underlying Binge Eating Disorder (chapter 3 and chapter 4), and 3) to compare individuals with a diagnosis of Binge Eating Disorder with individuals from the general population (chapter 4). Taken together, the results of these studies reported in this thesis support the role of positive and negative metacognitive beliefs about binge eating in Binge Eating Disorder. Positive metacognitive beliefs about binge eating refer to a perceived utility of starting binge eating episodes to stop repetitive negative thinking about concerns, pursue feelings of well-being and pleasure, feel relaxed and compensate for boredom (see chapter 2 and chapter 3). Negative metacognitive beliefs about binge eating refer to the perceived uncontrollability of binge eating and its psychologically adverse impact on emotions and thoughts (see chapter 2 and chapter 3). Individuals with a diagnosis of Binge Eating Disorder do not appear to have an awareness of the precise moment that their aims for binge eating, such as interrupting perseverative thinking or achieving a state of well-being, are actually met. In fact, all patients in the study expressed that they felt less self-consciousness during an episode of binge eating (see chapter 2). These individuals further explained that they interrupted a binge eating episode only when they felt a physical discomfort, if something from the surrounding environment captured their attention, or when they came to a realisation that binge eating was not the best strategy to resolve their problems (see chapter 2). 
Metacognitive beliefs about binge eating were found to be associated with irrational food beliefs in clinical and non-clinical samples (see chapter 3 and chapter 4). In the non-clinical population, both positive and negative metacognitive beliefs about binge eating made a unique contribution to the general severity index of binge eating (see chapter 3); however, in the clinical sample negative, but not positive, metacognitive beliefs about binge eating explained a significant proportion of variance in the general severity index of binge eating (see chapter 4). Moreover, both positive and negative metacognitive beliefs about binge eating were found to be more severe in clinical population than in general population (see chapter 4).
Taking into account these results, it can be postulated that positive metacognitive beliefs about binge eating may be associated with the onset of binge eating episodes. Although further studies are needed to confirm this hypothesis, some evidence suggests that positive metacognitive beliefs concentrate on viewing using binge eating as a strategy to stop perseverative thinking about concerns (Palmieri et al., 2021b), and attain heightened well-being. In line with the Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996), literature showed an association between eating disorders and repetitive negative thinking, a cognitive process characterized by a perseverative - recurrent - and self-focused form of thinking (Segerstrom, Stanton, Alden, Shortridge, 2003). It is widely accepted that a preoccupation with controlling one's eating, body weight, and body shape is a central component of eating disorders (Cooper & Fairburn, 1987; Fairburn et al., 2003). It is therefore possible that those with eating disorders show a higher likelihood of engaging in repetitive negative thinking (Palmieri et al., 2021c). Rumination is prospectively and concurrently associated with the psychopathology of eating disorders, with a meta-analysis by Smith, Mason, and Lavender (2018) showing that individuals with an eating disorder diagnosis are more likely to ruminate than individuals without a diagnosis of eating disorders. Another recent meta-analysis found that worry and rumination were similarly associated with eating difficulties in clinical and non-clinical samples (Palmieri et al., 2021c); in addition, this meta-analysis showed that worry and rumination did not differ in their association with eating problems (Palmieri et al., 2021c). Negative metacognitive beliefs about binge eating may be involved in the maintenance of binge eating episodes. In line with the Self-Regulatory Executive Function model (Wells, 2000; Wells & Matthews, 1994, 1996), negative metacognitive beliefs appear to relate to the proliferation of negative emotions and a view that binge eating episodes are beyond one’s control (Palmieri et al., 2021a, b) and that could be used as a strategy to challenge negative emotions (Fairburn et al., 2003; Vann et al., 2013; Vinai et al., 2016). The observations that all patients reported lower self-consciousness during a binge eating episode may suggest that these episodes are associated with deficient metacognitive monitoring (Spada & Wells 2006). When such monitoring fails, individuals may be unable to attend to information about goal progress that would indicate the binge eating episode should be stopped.
The association found between metacognitive beliefs about binge eating and irrational food beliefs perhaps suggests that food-specific biased beliefs may stem from metacognitive knowledge (Caselli et al., 2018b; Wells & Matthews, 1994, 1996). For instance, it could be supposed that positive metacognitive beliefs about binge eating are related to the genesis or reinforcement of food-specific biased beliefs, by choosing cognitive strategies such as monitoring reasons to begin binge eating or considering how to decrease its negative consequences. Furthermore, negative metacognitive beliefs may be implicated in the reduced monitoring of goal progress, which may preclude the disconfirmation of food-specific biased beliefs (Palmieri et al., 2023a). 
The Self-Regulatory Executive Function model (Wells & Matthews, 1994, 1996) postulates that metacognitive beliefs activate and maintain Cognitive Attentional Syndrome by initiating perseverative thinking and attentional focusing on threat, which in turn maintain psychological distress. It would be interesting to investigate whether specific metacognitive beliefs relating to eating disorders have any effect on the onset and propagation of problematic eating behaviours. The associations between worry and rumination and eating disorders (Smith et al., 2018; Palmieri et al., 2021b), as well as the association between severity of binge eating and metacognitive beliefs about binge eating, may support the development of a metacognitive model of Binge Eating Disorder. Of course, further studies are needed to confirm this hypothesis. 

5.4 [bookmark: _Toc171074245]Implications for Treatment
The various treatments outlined in chapter 1 employ cognitive and behavioural strategies to reduce binge eating episodes in individuals with a diagnosis of Binge Eating Disorder. Despite demonstrating effectiveness in decreasing the frequency of binge eating episodes (Brownley et al., 2016; Iacovino et al., 2012; Peat et al., 2017), one limitation of these approaches is the high rate of relapses in binge eating at the end of treatment and at the 12-month follow-up. Thus, novel treatment interventions derived from the findings of the present research may allow for more meaningful engagement with the metacognitive processes and mechanisms involved in binge eating. 
The conclusions of this research project are consistent with the Self-Regulatory Executive Function model and the tenets of Metacognitive Therapy (Wells, 2009) more generally. Metacognitive Therapy is a brief form of psychological therapy aimed at reducing symptoms of psychological distress by the identification and reduction of various aspects of Cognitive Attentional Syndrome. These include dangerous and repetitive forms of thinking such as worry, rumination, and repetitive threat-monitoring, and control strategies such as thought suppression and distraction (Wells, 2009). Metacognitive Therapy differs from Cognitive-Behavioural Therapy (Beck, 1979), which is focused on the content of one’s thoughts, as it is aimed at eliminating the Cognitive Attentional Syndrome by focusing on metacognitive beliefs that activate and maintain negative thoughts patterns and attempts to change cognitive and attentional processes (Papageorgiou, 2015). Several techniques and metaphors are used to highlight and modify discrepancies in one’s justifications (i.e., positive metacognitions) and beliefs about the danger and uncontrollability of negative thoughts and actions (i.e., negative metacognitions). Metacognitive Therapy could be a useful approach for understanding and modify how Binge Eating Disorder sufferers manage their beliefs about binge eating. 
Some important implications arise from the findings regarding the assessment, conceptualization and treatment of metacognitive beliefs about binge eating. The metacognitive profiling interview adapted for eating problems used in chapter 2 and the novel Metacognitions about Binge Eating Questionnaire presented in chapters 3 and 4, could be used to support the clinical assessment of individuals presenting with binge eating and gain valuable information about their metacognitive beliefs implicated in the onset and maintenance of binge eating. The metacognitive profiling interview adapted for eating problems might also help uncover stop signals.
The Self-Regulatory Executive Function model (Wells, 2011; Wells & Matthews, 1994, 1996) may be useful in the case conceptualization of Binge Eating Disorder and applied to teach individuals who binge eat about the negative consequences, such as beginning and persistence of binge eating, of their metacognitive beliefs. It may be important to inform individuals who binge eat that metacognitive beliefs could be useless and could leading to worse clinical outcomes. Such an approach has been reported for other psychological problems (Capobianco, Faija, Husain, & Wells, 2020; Lenzo et al., 2020; Park et al., 2020; Wolenski, Vaclavik, Rey, & Pettit, 2021). Facilitating individual's recognition and understanding of the eating problem and the metacognitive features could encourage engagement in treatment and help to reduce barriers to implementing more adaptive coping strategies. Indeed, previous evidence suggests that an inability to recognise problems with one’s habitual coping methods is a significant obstacle to changing behaviour (Rickwood, Deane, Wilson, & Ciarrochi, 2005; Schomerus et al., 2019).
Starting from the association between metacognitive beliefs about binge eating and the eating severity within the general population, it could be hypothesised that early intervention to address metacognitive beliefs about binge eating could help prevent more severe forms of problematic eating patterns.
In terms of treatment, a primary therapeutic target would be to identify and then modify positive and negative metacognitive beliefs about binge eating to aid individuals who binge eat to reduce or interrupt maladaptive eating behaviours. As suggested in Metacognitive Therapy protocols (Wells, 2011, 2013), maladaptive eating patterns could be interrupted through attention training and detached mindfulness (Wells, 2013), while metacognitive beliefs could be re-appraised through Socratic metacognitive interventions (Wells, 2011). 
Detached Mindfulness is a technique that supports individuals to observe their memories, mental images, and thoughts without trying to control or change them. It is defined as “a state of awareness of internal events, without responding to them with sustained evaluation, attempts to control or suppress them, or respond to them behaviourally” (Wells 2006, p. 340). Moreover, the state of detached mindfulness implies a separation between a sense of self and the products of cognition (Wells 2008). Detached Mindfulness differs from the traditional idea of mindfulness, defined as “paying attention in a particular way: on purpose, in the present moment, and non-judgementally” (Kabat-Zinn, 1994), and a “kind of non-elaborative, non-judgmental, present-centred awareness in which each thought, feeling, or sensation that arises in the attentional field is acknowledged and accepted as it is” (Bishop et al., 2004, p. 232). Metaphors, Socratic Dialogue and structured exercises such as free-association tasks are approaches used to introduce the Detached Mindfulness (Wells, 2008). In a free-association task, for example, patients are invited to remain seated and watch the “ebb and flow” of thoughts and memories activated by verbal stimuli such as random words (e.g., “tree” – “pen” – “orange”), spoken by the therapist at fixed intervals of 20 seconds. 
Attention Training Technique is a technique that aims to increase individuals’ ability to maintain executive control over the allocation of attention and develop more fluidity with this process (Fergus & Bardeen, 2016; Fergus, Wheless, & Wright, 2014; Knowles, Foden, El-Deredy, & Wells, 2016; Knowles & Wells, 2018; Murray, Scott, Connolly, & Wells, 2018). Attention Training Technique involves asking individuals to focus on a visual fixation point as they are guided to turn their attention to sounds (among a range of seven or more sounds) and spatial locations. They are then taught to recognise each sound and to rapidly switch attention between different sounds, before dividing attention among them. The twice-daily practice of this exercise helps individuals to apply more flexible responses to intrusive beliefs. Individuals are trained to create distance, rather than engage with them.
Metacognitive beliefs about binge eating could be changed using verbal re-attributional techniques and behavioural experiments (Wells, 2009). For instance, positive metacognitive beliefs may be questioned through an analysis of the perceived advantages and disadvantages of binge eating, exploration of more adaptive methods to reach advantages, and considering the effectiveness of different strategies to reach one’s goals. In this vein, individuals could undergo a pros and cons analysis for engaging in binge eating and be taught to recognise that their current approaches to achieve their aims require modification. For instance, some participants in the study reported in chapter 2 stated that they engaged in binge eating to experience well-being and happiness. In such cases, it would be worth investigating if this was an achievable goal or if other strategies to experience well-being might be worth pursuing. Similarly, negative metacognitive beliefs could be questioned through de-catastrophisation of their significance (Wells, 2000). 
In sum, the findings of the present thesis suggest that the Self-Regulatory Executive Function model (Wells, 2011; Wells & Matthews, 1994, 1996) could be a suitable framework to better understand Binge Eating Disorder and support patients in the discontinuation of binge eating.

[bookmark: _Toc171074246]5.5 General Limitations
The results of the studies in this thesis should be considered alongside several limitations that may affect generalisability. First, the samples in these studies were relatively homogeneous with regard to gender and race. Almost all participants were Caucasian and all samples had more females than males. Future studies should collect data from more heterogenous samples that are more representative of gender and ethnicity. Second, the study reported in Chapter 4 had a cross-sectional design; meaning causal inferences could not be made. Longitudinal studies are needed to empirically support the hypothesis that positive and negative metacognitive beliefs influence the onset and maintenance of binge eating. Third, the use of self-report questionnaires throughout the studies in this thesis may have led to measurements error, social desirability bias, response set bias, and issues with accurate recall. Future studies should address these issues through more objective assessment and through the use of social desirability scales in order to determine the impact of social desirability. The use of self-report questionnaires, in particular about metacognitive beliefs about binge eating, also precluded to collect evidence about the relationship between ongoing metacognitive beliefs and actual behavioural enactment (i.e., binge eating) or behavioural intention (i.e., intention to binge eat). This is important to verify the hypotheses that positive metacognitive beliefs about binge eating are a precursor for intentions to begin binge eating and that negative metacognitive beliefs about binge eating impact the maintenance of binge eating. Future studies could explore in-the-moment behavioural enactment and metacognitive beliefs about binge eating rather than relying solely on self-report data. This approach, which has been used in other research (e.g., Albery & Spada, 2021), would allow exploration of what people do in the immediate aftermath of forming the intention to binge eat and thus how metacognitions influence in-the-moment behaviour. A further limitation pertained to the correlation analyses reported in chapter 3 and chapter 4. This method is sensitive to sample size and it is important not to assume clinical significance based on statistical significance. Future studies could collect data from larger samples in order to overcome this limitation. Currently, it remains unknown if the manipulation of the types of metacognitive factors identified in this programme of research has any effect on the modification of uncontrolled behaviours such as binge eating. 

[bookmark: _Toc171074247]5.6 Future Research
[bookmark: _Toc3493377]Several questions for future research arise from the findings reported in this thesis. Longitudinal research should be considered with the purpose of better understanding the influence that specific metacognitive beliefs have on the onset and maintenance of binge eating. Furthermore, it would be interesting to investigate associations between metacognitive beliefs about binge eating and aspects of Cognitive Attentional Syndrome such as repetitive negative thinking and avoidant behaviour. Such work could provide further support for the Self-Regulatory Executive Function model (Wells, 2011; Wells & Matthews, 1994, 1996) as a theoretical framework for Binge Eating Disorder. 
Recent studies have shown positive associations between metacognitive beliefs and both perfectionism (Palmieri et al., 2024) and emotion dysregulation (Palmieri et al., 2023b) in individuals diagnosed with eating disorders. It could, therefore, be relevant to explore whether specific positive and negative metacognitive beliefs about binge eating are associated with perfectionism and emotion dysregulation. Exploring these variables would also be consistent with the Self-Regulatory Executive Function model (Wells, 2011; Wells & Matthews, 1994, 1996), given that perfectionism can be seen as a consequence of repetitive negative thinking that is sustained by metacognitive beliefs (Fearn, Marino, Spada, & Kolubinski, 2022; Macedo, Marques, & Pereira, 2014; Myers et al., 2009a, 2009b; Solem, Myers, Fisher, Vogel, & Wells, 2010). Emotion dysregulation might also be considered as a clinical consequence of metacognitive beliefs (Mansueto et al., 2022; Wells, 2000) and of Cognitive Attentional Syndrome (Mansueto et al., 2022; Martino et al., 2018; Salguero, Ramos-Cejudo, & García-Sancho, 2019; Salters- Pedneault, Roemer, Tull, Rucker, & Mennin, 2006).    
Finally, Cooper, Todd, and Wells’ (2008) have encouraged the use of a Detached Mindfulness approach in treating eating disorders. It would be interesting to explore the effects of brief Detached Mindfulness technique, compared with a Brief Exposure, on decreasing the negative meta-appraisal of binge-related thoughts, conviction in maladaptive metacognitive beliefs, and urge to binge. For example, a training in Detached Mindfulness in the context of eating disorders could help to increase metacognitive awareness of unhelpful thinking styles. The training might also provide a method to stop these processes and increase patients’ capacities to respond to their thoughts more flexibly (Cooper et al., 2008). 

[bookmark: _Toc171074248]5.7 Conclusions
The studies described in this thesis further support the application of metacognitive theory to understanding eating disorders. The studies represent a useful starting point for further studies in this field to explore whether challenging metacognitive techniques focused on binge eating would be useful for reducing suffering in patients with Binge Eating Disorder. In case of encouraging results, this would allow a move towards a metacognitive therapeutic perspective for eating disorders.
Two main conclusions can be drawn from the current findings. First, metacognitive beliefs about binge eating are not necessarily a problem. Rather, it is how individuals respond to these beliefs that matters for understanding binge eating behaviours. Second, a better understanding of the onset and perseveration of binge eating episodes may result in more effective treatment. For example, employing interventions derived from Metacognitive Therapy could be more effective than existing strategies in reducing binge eating relapses. Results that replicate and extend the findings reported in this thesis would inform a more tailored metacognitive therapeutic perspective of eating disorders. 
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[bookmark: _Toc3493379][bookmark: _Toc171074250]Appendix 1: Sample Information Sheet 
(study 1and study 2 conducted in the general population - chapter 3)

Study title: Metacognitive beliefs in Binge Eating Disorder
You are being invited to take part in a research study. Before you decide whether or not to take part, it is important for you to understand why the research is being done and what it will involve. Please take time to read the following information carefully. 

[bookmark: _Toc171074251]Why is this study taking place?
The study is aimed at identifying metacognitions about food, that are thoughts on our thoughts related to food. The study will run for six months and will be a study with a quantitative design. 

Why have I been asked to participate? 
You have been invited to participate since you are at least 18 years old and have a good comprehension of Italian language. You cannot participate if you are under 18 years old and/or you have not a good comprehension of Italian language. Whilst behaviours about food is a widely studied topic, this study looking at the value we place on metacognition about food. Like you, about 200 other people have been invited to participate. 

Do I have to take part in this study? 
It is up to you to decide whether or not to take part. If you do decide to take part, you will be given this information sheet to keep and you will receive a link to complete an online survey and you will be asked to consent to the study. If you decide to take part you are free to withdraw before and during the survey, you can simply close your browser before finishing the final measurement and no data will be collected or used. Since the data are anonymous you cannot withdraw your data once you have completed the survey.    (Note: URL will be provided here to access the online questionnaires). 

What will happen I take part in the study? 
If you would like to participate it will involve completing a survey which should take no more than 20 minutes of your time. You will also be asked to state your gender, age, education level, marital status, height, weight, ethnicity. All information will be anonymous and you will never have to give your name or any other personal information. 

Possible disadvantages/risks to participation 
It is not anticipated that you will be at any disadvantage or distress from participating in this research study. If this participation causes you distress, we advise that you contact your general practitioner about the topic and you should also close the browser and stop your participation if it is upsetting you.

Outline data collection and confidentiality 
All the information collected about you and other participants will be kept strictly confidential (subject to legal limitations). Any reference to you will be coded and privacy and anonymity will be ensured in the collection, storage and publication of research material. 
Data generated by the study must be retained in accordance with the University's Code of Practice. All data generated in the course of the research must be kept securely in electronic form and will be kept for a period of 10 years from collection and will then be permanently deleted. Anonymous data will be stored and it may be used for future research. 

What will happen to the results of the research study 
Collected data will be used for publication after the completion of the study as well as in my PhD thesis. The data collected will not contain any identifiable information. Indeed, this study will not require any identifying information, apart from basic demographic information. 

Who is organising and funding the research 
This research is a part of my PhD at London South Bank University at School of Applied Science, Division of Psychology. This research is not funded by any organization. 

Who has reviewed the study 
The study has been reviewed and ethically approved by the School of Applied Science Ethics Committee.

Who to contact for further information 
If you have any further questions or concerns, please feel free to contact me, by e-mail at palmies2@lsbu.ac.uk, or my supervisor Prof. Marcantonio Spada, at spadam@lsbu.ac.uk. 

Finally, if you have any concerns about the way in which the study has been conducted, you can contact the School of Applied Science Ethics Committee with email sasethics@lsbu.ac.uk. 

Thank you for taking time to read the information sheet (click here to download the information sheet).  


Sara Palmieri
Division of Psychology
London South Bank University
103 Borough Road
London SE1 0AA
palmies2@lsbu.ac.uk	



















[bookmark: _Toc171074252]Appendix 2: Participant Information Sheet
[bookmark: _Toc3493380](study conducted in the general population - chapter 4)

Participant Information Sheet

Study title: Metacognitive beliefs in Binge Eating Disorder
You are being invited to take part in a research study. Before you decide whether or not to take part, it is important for you to understand why the research is being done and what it will involve. Please take time to read the following information carefully. 

[bookmark: _Toc171074253]Why is this study taking place?
The study is aimed at identifying metacognitions about food, that are thoughts on our thoughts related to food. The study will run for six months and will be a study with a quantitative design. 

Why have I been asked to participate? 
You have been invited to participate since you have a diagnosis of BED, you are at least 18 years old, have a good comprehension of Italian language. You cannot participate if: you do not have a diagnosis of BED, you are under 18 years old, you have not a good comprehension of Italian language The information you share with the researcher will provide insight into ways in which the conceptualisation and treatment of eating behaviours could be better understood. Like you, about 100 other people have been invited to participate. 

Do I have to take part in this study? 
It is up to you to decide whether or not to take part. If you do decide to take part, you will be given this information sheet to keep and you will receive a link to complete an online survey and you will be asked to consent to the study. If you decide to take part you are free to withdraw before and during the survey, you can simply close your browser before finishing the final measurement and no data will be collected or used. Since the data are anonymous you cannot withdraw your data once you have completed the survey.  (Note: URL will be provided here to access the online questionnaires). You do not need to give a reason and your treatment will in no way be affected by your participation or withdrawing participation. 

What will happen I take part in the study? 
If you would like to participate it will involve completing a survey which should take no more than 20 minutes of your time. You will also be asked to state your gender, age, education level, marital status, height, weight, ethnicity. All information will be anonymous and you will never have to give your name or any other personal information. 

Possible disadvantages/risks to participation 
It is not anticipated that you will be at any disadvantage or distress from participating in this research study. If this participation causes you distress, we advise that you contact your general practitioner about the topic and you should also close the browser and stop your participation if it is upsetting you. 

Outline data collection and confidentiality 
All the information collected about you and other participants will be kept strictly confidential (subject to legal limitations). Any reference to you will be coded and privacy and anonymity will be ensured in the collection, storage and publication of research material. 
Data generated by the study must be retained in accordance with the University's Code of Practice. All data generated in the course of the research must be kept securely in electronic form and will be kept for a period of 10 years from collection and will then be permanently deleted. Anonymous data will be stored and it may be used for future research. 

What will happen to the results of the research study 
Collected data will be used for publication after the completion of the study as well as in my PhD thesis. The data collected will not contain any identifiable information. Indeed, this study will not require any identifying information, apart from basic demographic information. 

Who is organising and funding the research 
This research is a part of my PhD at London South Bank University at School of Applied Science, Division of Psychology. This research is not funded by any organization. 

Who has reviewed the study 
The study has been reviewed and ethically approved by the School of Applied Science Ethics Committee. 

Who to contact for further information 
If you have any further questions or concerns, please feel free to contact me, by e-mail at palmies2@lsbu.ac.uk, or my supervisor Prof. Marcantonio Spada, at spadam@lsbu.ac.uk. 

Finally, if you have any concerns about the way in which the study has been conducted, you can contact the School of Applied Science Ethics Committee with email sasethics@lsbu.ac.uk. 

Thank you for taking time to read the information sheet (click here to download the information sheet).  

Sara Palmieri 
Division of Psychology 
London South Bank University 
103 Borough Road
London SE1 0AA 















[bookmark: _Toc171074254]Appendix 3: Sample Consent Sheet

Full title of Project: Development of a Self-Report Measure of Metacognitive Beliefs about binge eating in Binge Eating Disorder (M-BED)
Ethics approval registration Number: 
Name: Sara Palmieri
Researcher Position: Phd Student
Contact details of Researcher: palmies2@lsbu.ac.uk
	Taking part (please tick the box that applies)
	Yes
	No

	I confirm that I have read and understood the information sheet/project brief and/or the student has explained the above study. 
	☐	☐
	I understand that my participation is voluntary and that I can withdraw my participation by closing the webpage, without providing a reason. I also understand that I cannot withdraw my data once I have completed the survey.  
	☐	☐
	I agree to take part in the above study.
	☐	☐
	
	
	

	Use of my information (please tick the box that applies)
	Yes
	No

	I understand that personal identifying details will not be collected.
	☐	☐
	I understand that my data may be quoted in publications, reports, posters, web pages, and other research outputs.
	☐	☐

	I understand that my responses will remain anonymous and confidential and will be destroyed 10 years after the survey is closed.
	☐	☐

	I agree for the data I provide to be stored in a specialist data centre and I understand it may be used for future research.
	☐	☐


Note: the participant’s name will not be collected because this will be done as part of an online questionnaire.

Project contact details for further information:
Project Supervisor/ Head of Division name: Professor Marcantonio Spada, Head of the Division of Psychology 
Phone: 020 7815 5760
Email address: spadam@lsbu.ac.uk
[bookmark: _Toc3493381][bookmark: _Toc171074255]Appendix 4: Sample Debrief Sheet

Study title: Metacognitive beliefs in Binge Eating Disorder

Dear Participant,
Thank you for taking part in my study.
I am investigating potential metacognitions about food, that are thoughts on our thoughts related to food. The answers you provided will be collated with the others and analysed to determine how metacognition are involved in eating behaviours. This would be relevant to better understand the possible implication of metacognition (thoughts on our thoughts) on binge eating.

Please remember that:
· All information you give will be confidential and anonymous.
· In case of data sharing this will be done with non-identifying data. 
· No individual responses will be included in the end report. 
· If you feel distressed you can contact your general practitioner. 

Project contact details for further information:
Please feel free to contact me if you have any further questions. Contact details of Researcher: palmies2@lsbu.ac.uk 
Project Supervisor/ Head of Division: Professor Marcantonio Spada. Email address: spadam@lsbu.ac.uk
School of Applied Science Ethics Committee. Email address: sasethics@lsbu.ac.uk
If you feel distressed after your participation, please contact your general practitioner.  
Once again, thank you for your help and participation (click here to download the debriefing sheet).

Sara Palmieri
Division of Psychology
London South Bank University
103 Borough Road
London SE1 0AA
palmies2@lsbu.ac.uk	
[bookmark: _Toc171074256]Appendix 5: Email invitation and advertisement on social network
(study 1 and study 2 conducted in the general population - chapter 3)

To Whom It May Concern,
My name is Sara and I am a Ph.D. student at London South Bank University. I am conducting research on metacognitions about food, that are thoughts on our thoughts related to food, and am looking for participants for a study. Participation is completely voluntary and will cost you nothing except a little time.

What would your participation entail?
Participation will involve completing a number of psychological measurements, which have been designed to measure aspects of metacognitions about food as well as depression, anxiety, food beliefs, and impulsivity. No identifiable information will be required for the study and all data will remain anonymous and confidential. Completing the questionnaires should take no more than 20 minutes. Data will be kept for a period of 5 years from collection and will then be permanently deleted and if at any point you would like to withdraw from participating, you can simply close your browser before finishing the final measurement and no data will be collected.  (Note: URL will be provided here to access the online questionnaires)

Why should you participate?
Whilst behaviours about food is a widely studied topic, this study looking at the value we place on metacognition about food. By developing a better understanding of thoughts on our thoughts related to food, we can develop appropriate interventions for people whose metacognition has a significantly negative impact on their lives.
 
I would be very grateful if you could help me with my project. If you have any questions, please do not hesitate to get in touch with me. I would also appreciate if you would forward this email on to your colleagues, friends and/or family in order to reach as many people as possible.
 
Any complaints or queries can be directed to Professor Marcantonio Spada at spadam@lsbu.ac.uk or the School of Applied Science Ethics Committee at sasethics@lsbu.ac.uk. 

I thank you in advance for your time,

Sara Palmieri
Division of Psychology
London South Bank University
103 Borough Road
London SE1 0AA
palmies2@lsbu.ac.uk







[bookmark: _Toc171074257]Appendix 6: Qualitative Interview - Metacognitive profiling interview template

Ask to describe an episode of binge eating. Make sure the episode is specific and clear in his/her memory. 

Antecedents:
“Before you started to binge were you experiencing negative thoughts or unwanted emotional states? If so, how upsetting where these negative thoughts or unwanted emotional states on a scale of 0 to 10 where 0 indicates no upset and 10 indicates maximum upset”. 

Positive metacognitive beliefs about binge eating:
- “How did you think that binge eating influenced your thoughts?”
- “What effect did you believe that binge eating would have on your feelings and thoughts?” 
- “As you were bingeing what happened to your worries or concerns?”
- “Did you think there were advantages to bingeing?”
- “Did you think something negative could have happened if you were not to binge?” 

Negative metacognitive beliefs about binge eating:
- “Did you manage to exercise control over your bingeing?”
- “Did you think you could stop bingeing at any moment?”
- “As you were bingeing what happened to your worries or concerns?”
 - “Did you think there were disadvantages to bingeing?”
- “Did you think something negative could have happened because of bingeing?” 

Goals of bingeing, start and stop signals:
- “Did you binge as a strategy to manage discomfort, worries or upsetting thoughts?” 
- “What was your specific objective when bingeing?”
- “What did you want to achieve through bingeing?”
- “How did you think your thoughts and emotions could change through bingeing?”
- “How did you know that you had reached your goals?”
- “What signalled that it was ok to stop bingeing?”
- “What signalled that it was ok to start bingeing?” 

Perceived impact of binge eating on self-consciousness:
- “What happened to your self-consciousness during the binge eating episode?”
- “How much attention were you paying to negative thoughts and feelings during binge eating?” 
- “What happened to your awareness of your environment when bingeing?”
- “Are there advantages or disadvantages to this?” 




























[bookmark: _Toc171074258]Appendix 7: Metacognitions about Binge Eating Questionnaire (preliminary version)

1. Bingeing reduces my worries:
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

2. Bingeing helps me get distracted from my thoughts.
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

3. When I binge, my worries disappear.
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

4. When I binge my negative thoughts and feelings become less important.
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

5. Bingeing helps me to stop thinking
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

6. Bingeing makes me relaxed.  
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

7. Bingeing reduces my irritability.
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

8. Bingeing alleviates my boredom.
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

9. Bingeing makes my worries more bearable
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

10. Bingeing helps me to relax when I am agitated
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

11. Bingeing distracts me from feeling pressured
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

12. When I get stressed bingeing calms me down
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

13. I have little control over my bingeing.  
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

14. When start bingeing I cannot stop
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

15. I have no control over my bingeing.
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

16. Bingeing makes me feel guilty  
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

17. I cannot control my urge to binge
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

18. It is hard to control my desire to binge
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

19. Bingeing means I have low will power
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

20. I cannot stop thinking about binge eating
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

21. Thoughts about binge eating often come to mind
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

22. Having the thought of wanting to binge is bad
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much

23. Having the thought of wanting to binge will make it happen
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much
24. My thoughts about bingeing are uncontrollable
1 = Do not agree
2 = Agree slightly
3 = Agree moderately
4 = Agree very much



























[bookmark: _Toc171074259]References

Alati, R., Kinner, S., Najman, J. M., Fowler, G., Watt, K., & Green, D. (2004). Gender differences in the relationships between alcohol, tobacco and mental health in patients attending an emergency department. Alcohol and Alcoholism, 39(5), 463-469. https://doi.org/10.1093/alcalc/agh080
Altman, D. G. (1990). Practical statistics for medical research. Chapman and Hall/CRC.
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th ed.). Washington: American Psychiatric Publishing. https://doi.org/10.1176/appi.books.9780890425596
American Psychiatric Association. (2006). Treatment of Patients With Eating Disorders, Third Edition. American Psychiatric Association.  The American Journal of Psychiatry, 163(7 Suppl), 4-54.
American Psychiatric Association. (2023). The American Psychiatric Association practice guideline for the treatment of patients with eating disorders. American Psychiatric Pub.
Agras, W. S. (2019). Cognitive behavior therapy for the eating disorders. Psychiatric Clinics, 42(2), 169– 179. https://doi.org/10.1016/j.psc.2019.01.001 
Barbaranelli, C., & D'Olimpio, F. (2006). Analisi dei dati con SPSS (1st ed., Vol. 2). 
Bardone-Cone, A. M., Wonderlich, S. A., Frost, R. O., Bulik, C. M., Mitchell, J. E., Uppala, S., & Simonich, H. (2007). Perfectionism and eating disorders: Current status and future directions. Clinical psychology review, 27(3), 384-405. 
Bartlett, M. S. (1937). Properties of sufficiency and statistical tests. Proceedings of the Royal Society of London. Series A-Mathematical and Physical Sciences, 160(901), 268-282. https://doi.org/10.1098/rspa.1937.0109
Baumeister, R.F. (1990). Anxiety and deconstruction: On escaping the self. In Self-inference processes: The Ontario symposium, Vol. Vol. 6. Hillsdale (pp. 259-291). NJ, England: Lawrence Erlbaum Associates, Inc.
Beck, A. T. (Ed.). (1979). Cognitive therapy of depression. Guilford press.
Beck, J. S. (2020). Cognitive behavior therapy: Basics and beyond. Guilford Publications.
Bishop, S. R., Lau, M., Shapiro, S., Carlson, L., Anderson, N. D., Carmody, J., ... & Devins, G. (2004). Mindfulness: A proposed operational definition. Clinical psychology: Science and practice, 11(3), 230. https://doi.org/10.1093/clipsy.bph077
Bogusz, K., Kopera, M., Jakubczyk, A., Trucco, E. M., Kucharska, K., Walenda, A., & Wojnar, M. (2021). Prevalence of alcohol use disorder among individuals who binge eat: A systematic review and meta‐analysis. Addiction, 116(1), 18-31. https://doi.org/10.1111/add.15155
Borkovec, T. D., Robinson, E., Pruzinsky, T., & DePree, J. A. (1983). Preliminary exploration of worry: Some characteristics and processes. Behaviour research and therapy, 21(1), 9-16. https://doi.org/10.1016/0005-7967(83)90121-3
Bolles, R. C. (1972). Reinforcement, expectancy, and learning. Psychological review, 79(5), 394. https://doi.org/10.1037/h0033120
Bowerman, B. L., & O'Connell, R. T. (1990). Linear statistical models: An applied approach (2nd ed.). Duxbury.
Bray, B., Bray, C., Bradley, R., & Zwickey, H. (2022). Binge eating disorder is a social justice issue: a cross-sectional mixed-methods study of binge eating disorder experts’ opinions. International journal of environmental research and public health, 19(10), 6243. https://doi.org/10.3390/ijerph19106243
Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In K. A. Bollen & J. S. Long (Eds.), Testing structural equation models (pp. 136–162). Sage. https://doi.org/10.1177/0049124192021002005
Brownley, K. A., Berkman, N. D., Peat, C. M., Lohr, K. N., Cullen, K. E., Bann, C. M., & Bulik, C. M. (2016). Binge-Eating Disorder in Adults. A Systematic Review and Meta-analysis. Binge-Eating Disorder: Treatment Effectiveness. Annals of Internal Medicine, 165(6), 409-420. https://doi.org/10.7326/ M15-2455
Caci, H., Baylé, F. J., Mattei, V., Dossios, C., Robert, P., & Boyer, P. (2003). How does the Hospital and Anxiety and Depression Scale measure anxiety and depression in healthy subjects?. Psychiatry Research, 118(1), 89-99. https://doi.org/10.1016/S0165-1781(03)00044-1
Carrozzino, D., Patierno, C., Guidi, J., Montiel, C. B., Cao, J., Charlson, M. E., … & Fava, G. A. (2021). Clinimetric criteria for patient-reported outcome measures. Psychotherapy and Psychosomatics, 90(4), 222-232. https://doi.org/10.1159/000516599
Carta, M. G., Preti, A., Moro, M. F., Aguglia, E., Balestrieri, M., Caraci, F., Dell’Osso, L., Di Sciascio, G., Drago, F., Faravelli, C., Hardoy, M.C., D’Aloja, E., Cossu, G., Calò, S., Palumbo, G., & Bhugra, D. (2014). Eating disorders as a public health issue: prevalence and attributable impairment of quality of life in an Italian community sample. International Review of Psychiatry, 26(4), 486-492. https://doi.org/10.3109/09540261.2014.927753
Carter, J. C., & Fairburn, C. G. (1998). Cognitive–behavioral self-help for binge eating disorder: A controlled effectiveness study. Journal of Consulting and Clinical Psychology, 66(4), 616. DOI: 10.1037//0022-006x.66.4.616
Cartwright-Hatton, S., & Wells, A. (1997). Beliefs about worry and intrusions: The Meta-Cognitions Questionnaire and its correlates. Journal of anxiety disorders, 11(3), 279-296. https://doi.org/10.1016/S0887-6185(97)00011-X
Capobianco, L., Faija, C., Husain, Z., & Wells, A. (2020). Metacognitive beliefs and their relationship with anxiety and depression in physical illnesses: A systematic review. PloS one, 15(9), e0238457. https://doi.org/10.1371/journal.pone.0238457
Casale, S., Caplan, S. E., & Fioravanti, G. (2016). Positive metacognitions about Internet use: The mediating role in the relationship between emotional dysregulation and problematic use. Addictive behaviors, 59, 84-88. https://doi.org/10.1016/j.addbeh.2016.03.014
Caselli, G., Fernie, B., Canfora, F., Mascolo, C., Ferrari, A., Antonioni, M., Giustina, L., Donato, G., Marcotriggiani, A., Bertani, A., Altieri, A., Pellegrini, E., & Spada, M. M. (2018b). The metacognitions about gambling questionnaire: Development and psychometric properties. Psychiatry Research, 261, 367-374. https://doi.org/10.1016/j.psychres.2018.01.018 
Caselli, G., & Spada, M. M. (2010). Metacognitions in desire thinking: A preliminary investigation. Behavioural and Cognitive Psychotherapy, 38(05), 629–637. https://doi.org/10.1017/S135246581 0000317
Caselli, G., & Spada, M. M. (2015). Desire thinking: What is it and what drives it?. Addictive behaviors, 44, 71-79. https://doi.org/10.1016/j.addbeh.2014.07.021
Caselli, G., Ferla, M., Mezzaluna, C., Rovetto, F., & Spada, M. M. (2012). Desire thinking across the continuum of drinking behaviour. European Addiction Research, 18(2), 64-69. https://doi.org/10.1159/000333601
Caselli, G., Martino, F., Spada, M. M., & Wells, A. (2018a). Metacognitive therapy for alcohol use disorder: A systematic case series. Frontiers in psychology, 9, 2619. https://doi.org/10.3389/fpsyg .2018.02619
Castonguay, L. G., Eldredge, K. L., & Agras, W. S. (1995). Binge eating disorder: current state and future directions. Clinical Psychology Review, 15(8), 865-890. https://doi.org/10.1016/0272-7358(95)00050-X
Cattell, R. B. (1966). The scree test for the number of factors. Multivariate Behavioral Research, 1(2), 245-276. https://doi.org/10.1207/s15327906mbr0102_10 
Celio, A. A., Wilfley, D. E., Crow, S. J., Mitchell, J., & Walsh, B. T. (2004). A comparison of the binge eating scale, questionnaire for eating and weight patterns‐revised, and eating disorder examination questionnaire with instructions with the eating disorder examination in the assessment of binge eating disorder and its symptoms. International Journal of Eating Disorders, 36(4), 434-444. https://doi.org/10.1002/eat.20057
Colman, A. M. (2015). A dictionary of psychology. Oxford University Press, USA.
Cooper, M. J., Anastasiades, P., & Fairburn, C. G. (1992). Selective processing of eating-, shape-, and weight-related words in persons with bulimia nervosa. Journal of abnormal psychology, 101(2), 352. https://doi.org/10.1037/0021-843X.101.2.352
Cooper, Z., Calugi, S., & Dalle Grave, R. (2020). Controlling binge eating and weight: a treatment for binge eating disorder worth researching?. Eating and Weight Disorders-Studies on Anorexia, Bulimia and Obesity, 25, 1105-1109. https://doi.org/10.1007/s40519-019-00734-4 
Cooper, M. J., Grocutt, E., Deepak, K., & Bailey, E. (2007). Metacognition in anorexia nervosa, dieting and non-dieting controls: A preliminary investigation. British Journal of Clinical Psychology, 46(1), 113–117. https://doi.org/10.1348/014466506X115245
Cooper, M., Todd, G., & Wells, A. (2008). Treating bulimia nervosa and binge eating: An integrated metacognitive and cognitive therapy manual. Routledge.
Connors, M. E., & Morse, W. (1993). Sexual abuse and eating disorders: A review. International Journal of Eating Disorders, 13(1), 1-11. https://doi.org/10.1002/1098-108X(199301)13:1<1::AID-EAT2260130102>3.0.CO;2-P
Costantini, M., Musso, M., Viterbori, P., Bonci, F., Del Mastro, L., Garrone, O., … & Morasso, G. (1999). Detecting psychological distress in cancer patients: validity of the Italian version of the Hospital Anxiety and Depression Scale. Supportive Care in Cancer, 7(3), 121-127. https://doi.org/10.1007/s005200050241
Cotter, J., Yung, A. R., Carney, R., & Drake, R. J. (2017). Metacognitive beliefs in the at-risk mental state: a systematic review and meta-analysis. Behaviour Research and Therapy, 90, 25-31. https://doi.org/10.1016/j.brat.2016.12.004
Cucchi, M., Bottelli, V., Cavadini, D., Ricci, L., Conca, V., Ronchi, P., & Smeraldi, E. (2012). An explorative study on metacognition in obsessive-compulsive disorder and panic disorder. Comprehensive Psychiatry, 53(5), 546-553. DOI: 10.1016/j.comppsych.2011.09.008
Davenport, E., Rushford, N., Soon, S., & McDermott, C. (2015). Dysfunctional metacognition and drive for thinness in typical and atypical anorexia nervosa. Journal of eating disorders, 3(1), 1-9. https://doi.org/10.1186/s40337-015-0060-4
Di Bernardo, M., Barciulli, E., Ricca, V., Mannuccci, E., Moretti, S., Cabras, P. L., & Rotella, C. M. (1998). Binge eating scale in obese patients: validation of the Italian version. Minerva Psichiatrica, 39, 125-130. 
Dunlosky, J., & Metcalfe, J. (2009). Metacognition. Thousand Oaks, CA: SAGE Publications, Inc.
Efrati, Y., Kolubinski, D. C., Marino, C., & Spada, M. M. (2021). Modelling the contribution of metacognitions, impulsiveness, and thought suppression to behavioural addictions in adolescents. International Journal of Environmental Research and Public Health, 18(7), 3820. https://doi.org/10.3390/ijerph18073820
Erskine, H. E., & Whiteford, H. A. (2018). Epidemiology of binge eating disorder. Current opinion in psychiatry, 31(6), 462–470. https://doi.org/10.1097/YCO.0000000000000449 
Fabrigar, L. R., Wegener, D. T., MacCallum, R. C., & Strahan, E. J. (1999). Evaluating the use of exploratory factor analysis in psychological research, 4(3), 272-299. https://doi.org/10.1037/1082-989X.4.3.272
Fairburn C. G. (1981). A cognitive behavioral approach to the management of bulimia. Psychological Medicine, 11, 707–711. DOI: 10.1017/s0033291700041209 
Fairburn, C.G. (1985). Cognitive-behavioral treatment for bulimia. In: D. M. Garner, & P. E. Garfinkel (Eds.), Handbook of psychotherapy for anorexia nervosa and bulimia. New York, Guilford Press. 
Fairburn, C. G. (1995). Overcoming binge eating. Guilford press.
Fairburn, C. G. (2013). Overcoming binge eating: The proven program to learn why you binge and how you can stop. Guilford Press.
Fairburn, C. G., Cooper, Z., Doll, H. A., O’Connor, M. E., Bohn K., Hawker, D. M., … & Palmer, R. L. (2009). Transdiagnostic cognitive-behavioral therapy for patients with eating disorders: a two-site trial with 60-week follow-up. American Journal of Psychiatry, 166(3), 311-319. doi: 10.1176/appi.ajp.2008.08040608 
Fairburn, C. G., Cooper, Z., & Shafran, R. (2003). Cognitive behaviour therapy for eating disorders: A “transdiagnostic” theory and treatment. Behaviour research and therapy, 41(5), 509-528. https://doi.org/10.1016/S0005-7967(02)00088-8
Fairburn, C.G., Cooper, Z., Shafran, R., Bohn, K., Hawker, D.M., Murphy, R., & Straebler, S. (2008). Enhanced cognitive behavior therapy for eating disorders: the core protocol. In: C. G. Fairburn (Eds), Cognitive behavior therapy and eating disorders. Guilford Press; New York.
Fearn, M., Marino, C., Spada, M. M., & Kolubinski, D. C. (2022). Self-critical rumination and associated metacognitions as mediators of the relationship between perfectionism and self-esteem. Journal of Rational-Emotive & Cognitive-Behavior Therapy, 40(1), 155-174. https://doi.org/10.1007/s10942-021-00404-4
Fergus, T. A., & Bardeen, J. R. (2016). The attention training technique: A review of a neurobehavioral therapy for emotional disorders. Cognitive and Behavioral Practice, 23(4), 502-516. https://doi.org/10.1016/j.cbpra.2015.11.001
Fergus, T. A., Wheless, N. E., & Wright, L. C. (2014). The attention training technique, self-focused attention, and anxiety: A laboratory-based component study. Behaviour research and therapy, 61, 150-155. https://doi.org/10.1016/j.brat.2014.08.007
Fernandez-Duque, D., Baird, J. A., & Posner, M. I. (2000). Executive attention and metacognitive regulation. Consciousness and Cognition, 9, 288–307. https://doi.org/10.1006/ccog.2000.0447
Fernie, B. A., Caselli, G., Giustina, L., Donato, G., Marcotriggiani, A., & Spada, M. M. (2014). Desire thinking as a predictor of gambling. Addictive behaviors, 39(4), 793-796. https://doi.org/10.1016/j.addbeh.2014.01.010
Fernie, B. A., & Spada, M. M. (2008). Metacognitions about procrastination: A preliminary investigation. Behavioural and Cognitive Psychotherapy, 36(3), 359–364. https://doi.org/10.1017/S135246580 800413X
Fernie, B. A., Spada, M. M., Chaudhuri, K. R., Klingelhoefer, L., & Brown, R. G. (2015). Thinking about motor fluctuations: An examination of metacognitions in Parkinson’s disease. Journal of Psychosomatic Research, 79(6), 669–673. https://doi.org/10.1016/j.jpsychores.2015.05.001
Fernie, B. A., Spada, M. M., Nikčević, A. V., Georgiou, G. A., & Moneta, G. B. (2009). Metacognitive beliefs about procrastination: development and concurrent validity of a self-report questionnaire. Journal of Cognitive Psychotherapy, 23(4). https://doi.org/10.1891/0889-8391.23.4.283
Field, A. (2017). Discovering Statistics Using IBM SPSS Statistics Ed. 5. SAGE publications.
Finch, H. (2006). Comparison of the performance of varimax and promax rotations: Factor structure recovery for dichotomous items. Journal of Educational Measurement, 43(1), 39-52. https://doi.org/10.1111/j.1745-3984.2006.00003.x
Fisher, P. L., & Wells, A. (2008). Metacognitive therapy for obsessive–compulsive disorder: A case series. Journal of behavior therapy and experimental psychiatry, 39(2), 117-132. https://doi.org/10.1016/j.jbtep.2006.12.001
Flavell, J. H. (1979). Metacognition and cognitve monitoring: A new area of cognitive-developmental inquiry. American Psychologist, 34(10), 906–911. DOI: 10.1037/0003-066X.34.10.906
Fossati, A., Di Ceglie, A., Acquarini, E., & Barratt, E. S. (2001). Psychometric properties of an Italian version of the Barratt Impulsiveness Scale‐11 (BIS‐11) in nonclinical subjects. Journal of Clinical Psychology, 57(6), 815-828. https://doi.org/10.1002/jclp.1051 
Georgantopoulos, G., Konstantakopoulos, G., Michopoulos, I., Dikeos, D., & Gonidakis, F. (2020). The relationship between metacognitive beliefs and symptoms in eating disorders. Psychiatrike= Psychiatriki, 31(3), 225-235. https://doi.org/10.22365/jpsych.2020.313.225
Gierski, F., Spada, M. M., Fois, E., Picard, A., Naassila, M., & Van der Linden, M. (2015). Positive and negative metacognitions about alcohol use among university students: Psychometric properties of the PAMS and NAMS French versions. Drug and alcohol dependence, 153, 78-85. DOI: 10.1016/j.drugalcdep.2015.06.003
Godart, N. T., Perdereau, F., Rein, Z., Berthoz, S., Wallier, J., Jeammet, P., & Flament, M. F. (2007). Comorbidity studies of eating disorders and mood disorders. Critical review of the literature. Journal of affective disorders, 97(1-3), 37-49. https://doi.org/10.1016/j.jad.2006.06.023
Gormally, J. I. M., Black, S., Daston, S., & Rardin, D. (1982). The assessment of binge eating severity among obese persons. Addictive behaviors, 7(1), 47-55. https://doi.org/10.1016/0306-4603(82)90024-7
Gravetter, F. J., & Wallnau, L. B. (2016). Statistics for the behavioral sciences. Cengage Learning. 
Grilo, C. M., & Masheb, R. M. (2001). Childhood psychological, physical, and sexual maltreatment in outpatients with binge eating disorder: Frequency and associations with gender, obesity, and eating‐related psychopathology. Obesity Research, 9(5), 320-325. https://doi.org/10.1038/oby.2001.40
Grilo, C. M., & Masheb, R. M. (2005). A randomized controlled comparison of guided self-help cognitive behavioral therapy and behavioral weight loss for binge eating disorder. Behaviour Research and Therapy, 43(11), 1509-1525. https://doi.org/10.1016/j.brat.2004.11.010
Grilo, C. M., Masheb, R. M., Wilson, G. T., Gueorguieva, R., & White, M. A. (2011). Cognitive–behavioral therapy, behavioral weight loss, and sequential treatment for obese patients with binge-eating disorder: A randomized controlled trial. Journal of consulting and clinical psychology, 79(5), 675. DOI: 10.1037/a0025049
Grilo, C. M., White, M. A., & Masheb, R. M. (2009). DSM‐IV psychiatric disorder comorbidity and its correlates in binge eating disorder. International Journal of Eating Disorders, 42(3), 228-234. https://doi.org/10.1002/eat.20599
Hamonniere, T., & Varescon, I. (2018). Metacognitive beliefs in addictive behaviours: A systematic review. Addictive behaviors, 85, 51-63. https://doi.org/10.1016/j.addbeh.2018.05.018	
Hawkins, R. C., & Clement, P. F. (1984). Binge eating: Measurement problems and conceptual model. In R. C. Hawkins, W. J. Fremouw, & P. F. Clement (Eds.), The binge purge syndrome: Diagnosis, treatment, and research (pp. 229-251). New York, NY: Springer.
Haedt-Matt, A. A., & Keel, P. K. (2011). Revisiting the affect regulation model of binge eating: a meta-analysis of studies using ecological momentary assessment. Psychological bulletin, 137(4), 660. https://doi.org/10.1037/a0023660
Heatherton, T. F., & Baumeister, R. F. (1991). Binge eating as escape from self-awareness. Psychological bulletin, 110(1), 86. DOI: 10.1037/0033-2909.110.1.86
Herrmann, C. (1997). International experiences with the Hospital Anxiety and Depression Scale-a review of validation data and clinical results. Journal of Psychosomatic Research, 42(1), 17-41. https://doi.org/10.1016/S0022-3999(96)00216-4
Herman, C.P., Polivy, J. (1980). Restrained eating. In: Stunkard A, (Eds), Obesity. Philadelphia: Saunders. pp. 208–225.
Herman, C.P., Polivy, J. (1984). A boundary model for the regulation of eating. In: Stunkard, AB.; Stellar, E., (Eds). Eating and its disorders. New York: Raven Press; p. 141-156. 
Hilbert, A. (2019). Binge-eating disorder. Psychiatric Clinics, 42(1), 33-43. DOI: 10.1016/j.psc.2018.10.011
Hilbert, A., Petroff, D., Herpertz, S., Pietrowsky, R., Tuschen-Caffier, B., Vocks, S., & Schmidt, R. (2019). Meta-analysis of the efficacy of psychological and medical treatments for binge-eating disorder. Journal of Consulting and Clinical Psychology, 87(1), 91–105. https://doi.org/10.1037/ccp0000358
Hilbert, A., Pike, K. M., Goldschmidt, A. B., Wilfley, D. E., Fairburn, C. G., Dohm, F. A., Walsh, B.T., & Weissman, R. S. (2014). Risk factors across the eating disorders. Psychiatry research, 220(1-2), 500-506. DOI: 10.1016/j.psychres.2014.05.054
Hinkin, T. R. (1998). A brief tutorial on the development of measures for use in survey questionnaires. Organizational Research Methods, 1(1), 104-121. https://doi.org/10.1177/109442819800100106
Hohlstein, L. A., Smith, G. T., & Atlas, J. G. (1998). An application of expectancy theory to eating disorders: Development and validation of measures of eating and dieting expectancies. Psychological Assessment, 10(1), 49. https://doi.org/10.1037/1040-3590.10.1.49
Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives. Structural Equation Modeling: a Multidisciplinary Journal, 6(1), 1-55. https://doi.org/10.1080/10705519909540118 
Iacovino, J. M., Gredysa, D. M., Altman, M., & Wilfley, D. E. (2012). Psychological treatments for binge eating disorder. Current Psychiatry Reports, 14(4), 432–446. https://doi.org/10.1007/s1192 0-012-0277-8. 
Jacobi, C., Hayward, C., de Zwaan, M., Kraemer, H. C., & Agras, W. S. (2004). Coming to terms with risk factors for eating disorders: application of risk terminology and suggestions for a general taxonomy. Psychological bulletin, 130(1), 19. DOI: 10.1037/0033-2909.130.1.19
Kabat-Zinn, J. (1994). Mindfulness meditation for everyday life.
Kaiser, H. F. (1970). A second generation little jiffy. Psychometrika, 35(4), 401–415. https://doi.org/10.1007/BF02291817
Kenardy, J., Arnow, B., & Agras, W. S. (1996). The aversiveness of specific emotional states associated with binge-eating in obese subjects. Australian and New Zealand Journal of Psychiatry, 30(6), 839-844.
Kessler, R. C., Berglund, P. A., Chiu, W. T., Deitz, A. C., Hudson, J. I., Shahly, V., … & Xavier, M. (2013). The prevalence and correlates of binge eating disorder in the World Health Organization World Mental Health Surveys. Biological psychiatry, 73(9), 904-914. doi: 10.1016/j.biopsych.2012.11.020
		Klerman, G. L., & Weissman, M. M. (1994). Interpersonal psychotherapy of depression: A brief, focused, specific strategy. Jason Aronson, Incorporated.	
Klerman, G. L., Weissman, M. M., Rounsaville, B. J., & Chevron, E. S. (1984). Interpersonal Psychotherapy of Depression. New York.
Knowles, M. M., Foden, P., El‐Deredy, W., & Wells, A. (2016). A systematic review of efficacy of the attention training technique in clinical and nonclinical samples. Journal of clinical psychology, 72(10), 999-1025. https://doi.org/10.1002/jclp.22312
Knowles, M. M., & Wells, A. (2018). Single dose of the attention training technique increases resting alpha and beta-oscillations in frontoparietal brain networks: A randomized controlled comparison. Frontiers in psychology, 9, 1768. https://doi.org/10.3389/fpsyg.2018.01768
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