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Abstract 

Bulimia nervosa (BN) is characterised by repeated episodes of objective binge eating and 

the use of compensatory behaviours intended to prevent weight gain following binge eating 

episodes. BN is most commonly observed in females, and estimates of the lifetime 

prevalence in this population range from 1.5 to 2.9%. Cognitive-behavioural therapy (CBT) 

is the treatment of choice for BN, yet only 30 to 50% of patients experience remission of 

binge eating and purging following CBT. Improved psychological treatments for BN are 

therefore needed.  

 

One way to improve psychological treatments for BN is to refine our understanding of the 

mechanisms that maintain this disorder. The cognitive-behavioural theory of BN describes 

the processes involved in the maintenance of this disorder (Fairburn, Cooper, & Cooper, 

1986). This theory was recently enhanced to include four additional maintaining 

mechanisms: mood intolerance, interpersonal problems, perfectionism, and low self esteem 

(Fairburn, Cooper, & Shafran, 2003). The primary aim of this thesis was to evaluate the 

original and enhanced cognitive-behavioural models of BN. This was achieved in three 

stages. First, three preliminary studies investigated the measurement of mood intolerance, 

interpersonal problems and perfectionism, and their relationship with eating disorder 

symptoms, in preparation for subsequent model testing. Second, the original and enhanced 

cognitive-behavioural models were compared in a clinical sample to determine if the 

enhanced model accounted for a greater proportion of variance in dietary restraint, binge 

eating, and purging than the original model. Third, the cognitive-behavioural theory of the 

maintenance of BN was evaluated using repeated measures data in a clinical sample.  
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The original and enhanced cognitive-behavioural models were evaluated using cross-

sectional data in a treatment-seeking sample of patients with BN or atypical BN. In the 

original cognitive-behavioural model, support was provided for the relationship between 

overevaluation of weight and shape and dietary restraint, and for the relationship between 

binge eating and purging. However, in challenge to the cognitive-behavioural theory, there 

was no relationship between dietary restraint and binge eating, and dietary restraint only 

accounted for 0.7% of the variance in binge eating. Results suggested that the enhanced 

cognitive-behavioural model represented an improvement upon the original model. By 

considering the role of low self esteem, interpersonal problems, perfectionism, and mood 

intolerance, the enhanced cognitive-behavioural model accounted for a greater percentage 

of the variance in core eating disorder symptoms than the original model. However, it is 

noteworthy that the enhanced cognitive-behavioural model still only accounted for a 

relatively small proportion of the total variance in binge eating (6.5%).  

 

Longitudinal analyses were then performed to systematically test the maintenance 

relationships in the original cognitive-behavioural model by examining the degree to which 

therapeutic modification of one variable during CBT for BN or atypical BN leads to 

subsequent change in related variables within the model. In support of the cognitive-

behavioural model, decreases in binge eating over the first five weeks of CBT were 

associated with subsequent decreases in dietary restraint in the following five weeks of 

treatment. This result suggests that binge eating may play a role in the maintenance of 

dietary restraint in treatment seeking samples. However, no other maintenance relationships 

within the original model were supported. In particular, decreases in dietary restraint over 

the first five weeks of CBT did not predict subsequent decreases in binge eating. This 

finding has important implications for the cognitive-behavioural theory of BN, as the role 
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of dietary restraint in the maintenance of binge eating is central to this theory. As this thesis 

failed to support some aspects of the cognitive-behavioural theory of BN, further efforts are 

needed to refine our understanding of the maintenance of BN in order to improve 

psychological treatments for this disorder.   
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Preamble to the thesis 

 

This thesis is presented as a series of publications and manuscripts. Chapter One introduces 

the cognitive-behavioural theory of bulimia nervosa and the research evidence supporting 

this theory, and is not published. Chapter Two, Three, Four and Five have been published 

in peer-reviewed journals. Chapter Six is currently under review. Chapter 7 has not been 

published.  
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SECTION ONE 

General introduction 
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CHAPTER ONE 

The cognitive-behavioural theory of the maintenance of bulimia 

nervosa 



Section One Chapter One 

 22

Overview  

Bulimia nervosa (BN) is one of three eating disorder diagnostic categories outlined in the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR; American 

Psychiatric Association, 2000). BN, first described in 1979 (Russell, 1979), is characterised 

by repeated episodes of objective binge eating and the use of compensatory behaviours 

intended to prevent weight gain following binge eating episodes. BN is associated with 

significant medical complications (Mitchell, Specker, & de Zwaan, 1991), psychological 

distress (Abraham, Brown, Boyd, Luscombe, & Russell, 2006; Doll, Petersen, & Stewart-

Brown, 2005) and impairment in quality of life (Abraham et al., 2006; de la Rie, 

Noordenbos, & van Furth, 2005; Mond, Owen, Hay, Rodgers, & Beumont, 2005). BN is 

also associated with significant public health costs (Agras, 2001). When adjusted for age, 

the treatment costs for BN are greater than the treatment costs for obsessive-compulsive 

disorder and similar to the treatment costs for schizophrenia (Striegel-Moore, Leslie, Petrill, 

Garvin, & Rosenheck, 2000). The significant costs and impairments associated with BN 

highlight the need for effective treatments.  

 

A significant body of research has investigated the factors associated with the onset of 

eating disorders using prospective cohort designs. Well-designed prospective studies 

examine a range of predictors in multivariate analyses, so that the unique and relative 

contribution of risk factors can be identified. Those with an eating disorder at baseline are 

excluded to ensure that the identified risk factors precede the onset of the disorder. A 

number of well-designed, large-sample prospective cohort studies have investigated the 

factors associated with eating disorder onset, including (i) a three-year study of 967 female 

fifth and sixth grade students, enrolled in four northern California middle schools (Killen et 

al., 1994); (ii) a four-year study of 877 female ninth grade students, enrolled in four 
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northern California middle schools (Killen et al., 1996); (iii) a three-year study of 1947 

adolescents, aged 14 to 15 years at baseline, from 44 secondary schools in Victoria, 

Australia (Patton, Selzer, Coffey, Carlin, & Wolfe, 1999); (iv) a two-year study of a sample 

of 1157 females, aged 18 to 30 years, from the general population in Sweden (Ghaderi & 

Scott, 2001); and (v) a three-year study of 1103 girls in grades six to nine, from schools in 

Arizona and California (The McKnight Investigators, 2003). These studies have identified a 

number of factors that predict the onset of partial or full-syndrome eating disorders, 

including body and weight concern (Ghaderi & Scott, 2001; Killen et al., 1996; Killen et 

al., 1994), dieting (Patton et al., 1999), low self esteem (Ghaderi & Scott, 2001), and a 

composite “thin body preoccupation and social pressure” factor, which included items 

assessing concern with weight and shape, dieting behaviours and weight teasing by peers 

(The McKnight Investigators, 2003).   

 

Identifying the factors involved in the onset of BN is an important step in the development 

of effective prevention strategies. However, in order to develop effective treatments for 

BN, an understanding of the factors that maintain the disorder is crucial (Fairburn, Stice et 

al., 2003; Shafran & de Silva, 2003). A maintaining factor is one that “predicts symptom 

persistence over time versus remission among initially symptomatic individuals” (pg 826; 

Stice, 2002). Once identified, these maintaining factors can become targets for treatment. A 

cognitive-behavioural theory has been proposed that describes the maintenance of BN 

(Fairburn et al., 1986; Fairburn, Cooper et al., 2003). The cognitive-behavioural model of 

BN informs cognitive-behavioural therapy (CBT) for BN (Fairburn, Marcus, & Wilson, 

1993), which is the recommended treatment of choice for BN in the National Institute of 

Clinical Experience (NICE, 2004) guidelines. Two versions of the cognitive-behavioural 

theory have been outlined: the original cognitive-behavioural model (Fairburn et al., 1986) 
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and the enhanced cognitive-behavioural model (Fairburn, Cooper et al., 2003). These 

cognitive-behavioural theories describe the role of cognitive and behavioural factors in the 

maintenance of BN, and form the focus of this thesis. 

 

This chapter aims to describe the maintenance processes outlined in the original and the 

enhanced cognitive-behavioural theories of BN and review the evidence for these models. 

First, the diagnostic criteria and core features of eating disorder diagnostic categories are 

summarised. Second, the original and enhanced cognitive-behavioural models, and 

evidence supporting these models, are reviewed. Third, the aims of this thesis are outlined, 

and research hypotheses are described. 

 

Eating disorders 

Diagnostic criteria and core features 

The DSM-IV-TR (American Psychiatric Association, 2000) recognises two specific eating 

disorder diagnoses: BN and anorexia nervosa (AN). The DSM-IV-TR also specifies a 

residual eating disorder category, eating disorder not otherwise specified (EDNOS), for 

clinically significant eating disorders that do not meet criteria for BN or AN.  

 

The DSM-IV-TR (American Psychiatric Association, 2000) outlines the core clinical 

characteristics of these eating disorder diagnoses. BN is characterised by repeated episodes 

of objective binge eating and the use of inappropriate compensatory behaviours intended to 

prevent weight gain following binge eating episodes. Objective binge eating is defined as 

the consumption of a large amount of food in a discrete period of time, and is accompanied 

by a sense of loss of control over eating. Compensatory behaviours include self-induced 

vomiting, misuse of laxatives and diuretics, fasting, and compulsive exercise. For a 
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diagnosis of BN, binge eating and compensatory behaviour must occur, on average, at least 

twice a week for a period of three months. Body weight amongst those with BN is usually 

within the normal weight range due to the balance between extreme weight control methods 

and periods of loss of control over eating. BN also involves a disturbance in self-evaluation, 

whereby self-evaluation is determined largely by the individual’s perception of body 

weight, body shape, and their control. This disturbance in self-evaluation has been 

described as the “core psychopathology” (pg 510; Fairburn, Cooper et al., 2003) of BN. 

Two subtypes of BN have been specified in DSM-IV-TR: a purging type involving regular 

self-induced vomiting or the misuse of laxatives or diuretics, and a non-purging type 

involving fasting or compulsive exercise in the absence of purging behaviour. To be 

diagnosed with BN, a diagnosis of AN must first be excluded.  

 

AN is characterised by the refusal to maintain a minimally normal body weight for age and 

height. AN is also characterised by significant cognitive distortions, including a disturbance 

in body perception and undue influence of weight or shape on self-evaluation. Weight gain 

is intensely feared, and extreme weight control methods and resultant low weight dominate 

the clinical picture. Amenorrhea is also often observed in post-menarcheal females. Two 

subtypes are specified for AN in DSM-IV-TR: a binge-eating/purging type involving 

regular episodes of binge eating and/or purging behaviour, and a restricting type 

characterised by dieting, fasting, and compulsive exercise in the absence of binge eating 

and purging behaviour.  

 

Clinically significant eating pathology that does not meet criteria for either BN or AN is 

classified as EDNOS. Binge eating disorder (BED) is a special case of EDNOS, which has 

been outlined in DSM-IV-TR as a proposed diagnosis requiring further study. BED is 
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characterised by recurrent episodes of objective binge eating, which are associated with 

rapid eating, eating until uncomfortably full, eating when not physically hungry, eating 

alone, and feelings of disgust, guilt or depression. BED is differentiated from BN by the 

absence of compensatory behaviour.  

 

EDNOS is the most commonly observed eating disorder diagnosis in outpatient clinical 

settings. In two large samples of consecutive patients seeking treatment at outpatient 

settings, where diagnosis was determined using an investigator-based standardised 

interview,  60-67% of patients presented with EDNOS, 23-35% presented with BN, and 5-

6% presented with AN (Fairburn et al., 2007; Turner & Bryant-Waugh, 2004). A greater 

proportion of patients presenting at inpatient settings than outpatient settings are diagnosed 

with AN. In a recent study at an inpatient service, 42% of consecutive referrals presented 

with AN, 40% presented with EDNOS, and 18% presented with BN (Dalle Grave & 

Calugi, 2007).  

 

Research suggests that those diagnosed with EDNOS have similar severity of eating 

disorder symptoms and similar associated psychopathology as those with BN and AN 

(Fairburn et al., 2007). For example, Moor, Vartanian, Touyz, and Beumont (2004) 

compared patients seeking treatment for AN (n=27), BN (n=23), and EDNOS (n=19), with 

non-eating disorder controls (n=25). It was observed that the diagnostic groups did not 

significantly differ on drive for thinness, body dissatisfaction, eating disorder beliefs (e.g., 

control over eating, negative self-belief), self esteem, depression, or anxiety, but did differ 

from the non-eating disorder control group on these variables.  
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Prevalence  

Prevalence estimates for eating disorders reflect the total number of eating disorders cases 

within a population, and are usually expressed as a percentage of the total population. The 

method of sampling and the method of case detection need to be considered when 

evaluating prevalence estimates for eating disorders. First, it is important to obtain 

prevalence estimates from population-based samples so that inferences can be made about 

the general population. Second, eating disorder cases can be detected using either self-

report questionnaire or diagnostic interview. Diagnostic interview is considered a more 

reliable method of case detection than questionnaire, but is also more time and resource 

intensive than self-report measures. Two-stage identification is therefore recommended, 

whereby self-report questionnaire is used to identify potential eating disorder cases, and 

eating disorder diagnosis is then confirmed using diagnostic interview (Hoek, 2006). 

 

Community based, two-stage studies of the epidemiology of eating disorders have 

estimated that the lifetime prevalence of eating disorders (DSM-IV criteria) in females 

ranges from 0.9 to 1.9% for AN, 1.5 to 2.9% for BN, and 2.9 to 3.5% for BED (C. M. Bulik 

et al., 2006; Hudson, Hiripi, Pope, & Kessler, 2007; Wade, Bergin, Tiggemann, Bulik, & 

Fairburn, 2006). The prevalence of eating disorders is highest in young women. Point 

prevalence estimates for young women average 1% for BN (Hoek & van Hoeken, 2003) 

and 0.29% for AN (Hoek, 2006). Estimates of the prevalence of EDNOS (excluding BED), 

however, are difficult to obtain given the lack of specific and established diagnostic criteria 

(Wade et al., 2006). Estimates of the prevalence of eating disorders are considerably lower 

in males than in females. Lifetime prevalence estimates of eating disorders in males range 

from 0.29 to 0.3% for AN, 0.5% for BN, and 2.0% for BED (C. M. Bulik et al., 2006; 

Hudson et al., 2007).  
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While there are three eating disorder diagnostic categories recognized by the DSM-IV-TR, 

this thesis focuses on the maintenance of BN. The cognitive-behavioural theory of the 

maintenance of this disorder is outlined below.  

 

The cognitive-behavioural theory of the maintenance of bulimia nervosa 

Original cognitive-behavioural model of bulimia nervosa 

The original cognitive-behavioural model specifies the key maintaining mechanisms of BN 

in females (Fairburn et al., 1986). At the centre of this model is a dysfunctional system of 

self evaluation, whereby self worth is largely defined in terms of control over eating, 

weight or shape. This overevaluation of the importance of weight and shape encourages 

efforts to control weight and shape, including dietary restraint. Dietary restraint involves 

the cognitive control of eating, over and above physiological mechanisms. In other words, 

food intake is guided by personal weight and shape aspirations and inflexible dietary rules 

about food and eating, rather than controlled by physiological mechanisms, such as hunger 

and palatability. The model is informed by restraint theory (Polivy & Herman, 1985), and 

hypothesises at least three ways in which dietary restraint maintains binge eating. First, as 

dietary restraint involves the cognitive control of eating, the individual will be vulnerable to 

episodes of overeating (disinhibited eating) when cognitive control is disrupted (for 

example, as a result of low mood, stress, or alcohol consumption). Second, the 

physiological effects of hunger are proposed to encourage episodes of overeating. Third, 

when inflexible dietary rules are broken, the lapse may be interpreted as a catastrophic 

break in dietary control. This interpretation encourages permissive thoughts about eating 

(e.g., I have broken my diet so I may as well binge); a process known as the abstinence 

violation effect (Marlatt & Gordon, 1985).  
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When binge eating occurs, concerns about the effect of the binge on weight and shape are 

triggered. These weight and shape concerns serve to maintain further dietary restraint and 

encourage the use of compensatory behaviours, such as self-induced vomiting, laxative 

misuse, or driven exercise, to mitigate the effect of binge eating on weight and shape. 

Those who use purging (self induced vomiting and/or laxative misuse) to compensate for 

binge eating often believe that purging guards against binge-related weight gain. This belief 

removes a potential deterrent against binge eating and serves to maintain a cycle of binge-

purge behaviour. The associations between core eating disorder symptoms in the original 

cognitive-behavioural model are summarised in Figure 1.  

 

 

 

 

Figure 1. A schematic diagram of the original cognitive-behavioural theory of the 

maintenance of BN 
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The enhanced cognitive-behavioural model of bulimia nervosa  

Whilst the maintenance of BN and AN has historically been described by disorder-specific 

maintenance models, some researchers have suggested that there is overlap between the 

characteristic cognitions of these disorders. It has been argued that BN and AN involve 

similar ‘core psychopathologies’, including the tendency to evaluate self worth largely in 

terms of control over weight, shape and eating (Fairburn, Cooper et al., 2003). Due to the 

proposed similarities of the maintenance factors across eating disorder diagnoses, a 

“transdiagnostic” cognitive-behavioural model for the maintenance of eating disorders has 

been proposed that builds upon the original cognitive-behavioural model of BN (Fairburn, 

Cooper et al., 2003). This model departed from previous work through its postulation that 

eating disorders (including BN, AN, and EDNOS) are maintained by the same underlying 

core psychopathology, and therefore can be encapsulated within the same cognitive-

behavioural maintenance model. The enhanced cognitive-behavioural theory of eating 

disorders describes how, in some individuals, clinical perfectionism, core low self esteem, 

interpersonal problems and mood intolerance interact with core eating disorder symptoms 

(overevaluation, dietary restraint, binge eating, and compensatory behaviour) to obstruct 

change.  

 

Clinical perfectionism 

Clinical perfectionism has become an important variable of interest in the maintenance of 

eating disordered behaviour. Clinical perfectionism is a ‘dysfunctional’ form of 

perfectionism where high standards are pursued in spite of significant negative 

consequences (Shafran, Cooper, & Fairburn, 2002). In eating disorders, clinical 

perfectionism operates as a dysfunctional system of self-evaluation, whereby positive self-

evaluation is dependent upon achieving demanding standards of eating restriction and 
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weight and shape control, despite the significant negative consequences of these standards 

and behaviours (Fairburn, Cooper et al., 2003; Shafran et al., 2002). Fairburn et al. (2003) 

describe three core features of clinical perfectionism in relation to eating disorders: fear of 

failure (e.g., fear of weight gain or overeating); selective attention to weight and eating 

related performance (e.g., frequent weight and shape checking); and negative self-

evaluation and self-criticism as a result of biased performance appraisal. It is proposed that 

clinical perfectionism operates to maintain eating disorders in two primary ways. First, 

overevaluation of the importance of weight and shape to self-worth is likely to be 

exacerbated, once developed, by the overevaluation of the importance of achieving 

demanding standards in valued domains (i.e., in the domain of weight and shape control). 

Second, the pursuit of personally demanding standards in the domain of eating, weight, and 

shape control maintains strict dietary rules.  

 

Core low self esteem 

Fairburn et al. (2003) also propose that a subgroup of patients with eating disorders hold a 

global and unconditional negative view of themselves. Such core low self-esteem is 

theorised to obstruct change in eating disorder symptoms in two main ways. First, core low 

self esteem is hypothesized to encourage the pursuit of achievement in personally valued 

domains (in this case, eating, weight and shape control). This pursuit of achievement 

maintains a dysfunctional system of self-evaluation, whereby self worth is judged on the 

ability to achieve in the valued domain. Second, it is hypothesized that low self esteem can 

instil a sense of hopelessness regarding capacity for behavioural change, which can impact 

negatively on treatment compliance.  
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Interpersonal problems 

Interpersonal problems are also proposed to interact with eating disorder symptoms to 

obstruct change in some individuals. Fairburn et al. (2003) propose two ways in which 

interpersonal factors are associated with eating disorder symptoms. First, it is proposed that 

some individuals may be particularly sensitive to adverse interpersonal interactions, and 

these negative interpersonal events may act as a trigger for binge eating episodes. Second, 

repeated experience of interpersonal problems may contribute to the development of core 

low self esteem. However, the role of interpersonal problems in the maintenance of BN is 

not comprehensively conceptualised in the enhanced model, and the construct of 

interpersonal problems is not clearly defined. Interpersonal problems can be defined in a 

variety of ways, and the enhanced cognitive-behavioural theory does not delineate the 

aspects of interpersonal problems most strongly involved in the maintenance of BN, nor 

does the enhanced cognitive-behavioural model clearly outline the mechanisms by which 

different interpersonal problems maintain eating disorder symptoms. 

 

Mood intolerance 

The final maintaining mechanism outlined in the enhanced cognitive-behavioural model is 

mood intolerance. Mood intolerance is described as the “inability to cope appropriately 

with certain mood states” (pg 517; Fairburn, Cooper et al., 2003). Mood intolerance is 

commonly associated with adverse moods, such as depression or anger, but a proportion of 

individuals experience all intense mood states as intolerable, including positive moods such 

as excitement (Fairburn, Cooper et al., 2003). Individuals with mood intolerance commonly 

engage in dysfunctional mood modulatory behaviour following the experience of intense 

mood states. Such mood modulatory behaviour functions to neutralize the unpleasant mood 

state and can take many forms, including self-injury or substance use. The enhanced 
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cognitive-behavioural model suggests that individuals with mood intolerance engage in 

binge eating and purging in order to cope with the experience of intense mood states 

(Fairburn, Cooper et al., 2003). Mood intolerance is therefore proposed to maintain binge 

eating and purging in some individuals. 

 

The theorised associations between the additional maintaining mechanisms and the core 

eating disorder symptoms in the enhanced cognitive-behavioural model are illustrated in 

Figure 2.  

 

Figure 2. A schematic representation of the enhanced cognitive-behavioural theory of the 

maintenance of BN 
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Empirical evidence pertaining to the original and/or enhanced cognitive-behavioural 

models of bulimia nervosa 

Evidence from five main sources can be used to evaluate the original and enhanced 

cognitive-behavioural theories of BN. First, some have argued that studies of the efficacy 

of CBT for BN, based upon the cognitive-behavioural theories of BN, provide indirect 

support for the maintenance processes outlined in the models (Fairburn, Cooper et al., 

2003). Second, it has been proposed that predictors of treatment failure and relapse for BN 

can provide insights into the factors that maintain this disorder. Third, studies have tested 

the role of overevaluation of weight and shape and dietary restraint in mediating change 

during CBT for BN. Fourth, research has attempted to evaluate aspects of the cognitive-

behavioural theory of BN using cross-sectional structural equation modeling to 

simultaneously evaluate multiple relationships within the model. Finally, longitudinal data 

have been employed to provide a test of the maintenance relationships within the model by 

investigating the role of these variables in symptom persistence. Research evidence from 

each of these sources pertaining to the original and/or enhanced cognitive-behavioural 

models of BN is reviewed below.  

 

Efficacy of cognitive-behavioural therapy for bulimia nervosa 

CBT for BN targets the maintenance processes outlined in the original cognitive-

behavioural theory of BN, particularly overevaluation of weight and shape and dietary 

restraint (Fairburn, Marcus et al., 1993). A number of randomised controlled trials have 

evaluated the efficacy of CBT for BN (Agras, Walsh, Fairburn, Wilson, & Kraemer, 2002; 

C. M.  Bulik, Sullivan, Carter, McIntosh, & Joyce, 1998; P. J. Cooper & Steere, 1995; 

Fairburn, Peveler, Jones, Hope, & Doll, 1993; Garner et al., 1993), suggesting that 

approximately 30 to 50% of patients experience remission of binge eating and purging 
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following treatment. It has been argued that the success of CBT for BN provides some 

indirect support for the utility of the original cognitive-behavioural model (Fairburn, 

Cooper et al., 2003). However, interpersonal psychotherapy (IPT) has also received some 

empirical support, which complicates this claim. Fairburn, Jones, Peveler, and Carr et al. 

(1991) compared the efficacy of CBT and IPT amongst a sample of adult females with BN 

(N=75) in a randomized controlled trial. IPT focuses on the interpersonal context in which 

the eating disorder developed, and then proceeds to address these interpersonal issues. It 

does not directly address any of the maintaining mechanisms outlined in the original 

cognitive behavioural model of BN. At the end of treatment, results showed CBT and IPT 

did not significantly differ in their effectiveness at reducing objective and subjective binge 

eating episodes, and concern about shape. However, CBT was found to be more effective at 

reducing dietary restraint, self-induced vomiting, and concern about weight. In the long-

term, no differences in the effectiveness of CBT and IPT have been observed (Fairburn, 

Jones, Peveler, Hope, & O'Connor, 1993; Fairburn et al., 1995). The fact that IPT shows 

similar long-term treatment efficacy as CBT in treating BN, without addressing the 

maintaining mechanisms outlined in the original cognitive-behavioural theory of BN, 

provides a challenge to the original cognitive-behavioural model. This result suggests that 

there may be additional maintaining mechanisms of BN that are not outlined in the original 

cognitive-behavioural model of BN. In particular, this result highlights the importance of 

developing a more thorough conceptualisation of the role of interpersonal problems in the 

maintenance of BN.  

 

More recently, an enhanced CBT (CBT-E) treatment for BN has been devised based upon 

the enhanced cognitive-behavioural model (Fairburn, 2008). This treatment includes 

modules that target the additional maintaining mechanisms outlined in the enhanced 
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cognitive-behavioural model (core low self esteem, clinical perfectionism, interpersonal 

problems, and mood intolerance). This “broad” CBT-E, based on the enhanced model, has 

been evaluated in one treatment study, which randomly assigned patients to receive broad 

CBT-E or “focused” CBT-E (which did not address the additional maintaining 

mechanisms) (Fairburn et al., 2009). Participants were 147 females and 7 males seeking 

treatment for a clinically significant eating disorder with BMI>17.5 (i.e., BN or EDNOS). 

Of those engaging in binge eating and/or purging at pre-treatment, 39% of patients 

receiving focused CBT-E and 43% of patients receiving broad CBT-E experienced 

remission from these behaviours at post-treatment. Overall, change in eating disorder 

symptoms from pre-treatment to post-treatment did not differ by treatment condition. 

However, exploratory analyses were performed to determine if the presence of additional 

“complex” psychopathology (i.e., clinician-rated core low self esteem, clinical 

perfectionism, marked interpersonal problems, or mood intolerance) influenced treatment 

outcome. A trend was observed whereby patients with at least two additional “complex” 

clinical problems had fewer eating disorder symptoms following treatment when treated 

with broad CBT-E (where these additional factors were targeted) than focused CBT-E. This 

result indicates that, when present, targeting these additional factors may improve treatment 

outcome. If this is the case, this would provide some indirect support for the role of these 

additional mechanisms in the maintenance of BN in some patients. However, the 

significance of this finding was not tested, so firm conclusions cannot be drawn.  

 

In summary, research suggests that CBT for BN is effective for some patients with BN, and 

this research consensus is reflected in the NICE guidelines (2004). However, while it is 

important to examine the efficacy of CBT and CBT-E for BN, it should be noted that 

treatment studies, by themselves, can only provide weak evidence in support of the 
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maintenance theory that underlies the treatment strategy (i.e., the maintaining mechanisms 

outlined in the original and enhanced cognitive-behavioural models) (M. Cooper, 1997; M. 

J. Cooper, 2005). 

 

Predictors of treatment failure and relapse following cognitive-behavioural therapy for 

bulimia nervosa 

Research investigating predictors of treatment outcome and predictors of relapse following 

CBT for BN has provided some support for elements of the original and enhanced 

cognitive-behavioural models of BN. It has been argued that predictors of treatment failure 

may point towards maintaining factors of BN symptoms (Fairburn, Stice et al., 2003). One 

of the core maintaining mechanisms outlined in the original cognitive-behavioural model of 

BN is the importance of weight and shape for self-evaluation. Based on this theory, it might 

be expected that those with the greatest overevaluation of weight and shape at pre-treatment 

will have the poorest outcome at post-treatment. However, it has been consistently 

observed that attitudes about weight and shape at pre-treatment, including weight and shape 

concern (Agras et al., 2000), weight and shape dissatisfaction (Turnbull et al., 1997), body 

dissatisfaction (C. M. Bulik, Sullivan, Joyce, Carter, & McIntosh, 1998; Davis, Olmsted, & 

Rockert, 1992), and drive for thinness (C. M. Bulik et al., 1998; Davis et al., 1992), do not 

predict treatment outcome for BN. In fact, Fairburn, Peveler et al. (1993) reported evidence 

opposite to that predicted, with higher levels of pre-treatment concern about weight and 

shape associated with fewer eating disorder symptoms at 12-months post-treatment. It is, 

however, difficult to interpret these findings, as overevaluation of weight and shape is 

specifically targeted in CBT for BN. These studies also measured weight and shape concern 

symptoms, rather than beliefs about the importance of weight and shape to self-evaluation, 

and this distinction may be important (Allen, Byrne, McLean, & Davis, 2008). Perhaps the 
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clearest evidence comes from research investigating the predictors of relapse following 

CBT for BN. It has been observed that greater overevaluation of weight and shape 

(Fairburn, Peveler et al., 1993), weight and shape concern (Keel, Dorer, Franko, Jackson, & 

Herzog, 2005), and body dissatisfaction (Freeman, Beach, Davis, & Solyom, 1985) at post-

treatment are associated with a greater risk of relapse, which provides some support for the 

role of attitudes about weight and shape in the maintenance of BN.  

 

Limited research has also explored the role of the additional variables in the enhanced 

cognitive-behavioural model in the prediction of treatment failure. In line with the 

enhanced-cognitive behavioural model, a number of studies have found that lower pre-

treatment self esteem is associated with poorer treatment outcome (Baell & Wertheim, 

1992; Fairburn, Kirk, O'Connor, Anastasiades, & Cooper, 1987; Fairburn, Peveler et al., 

1993). However, a similar number of studies have not observed this effect (Davis et al., 

1992; Garner et al., 1990; Rossiter, Agras, Telch, & Schneider, 1993). Given that mixed 

findings have been observed for the role of self esteem in predicting treatment outcome, it 

may be that self esteem does not act alone, but rather interacts with other factors to provide 

a barrier to symptom improvement. Some research also points towards the importance of 

interpersonal functioning in the maintenance of BN symptoms. Poor social adjustment has 

been found to predict poor treatment outcome (Agras et al., 2000), and poor psychosocial 

functioning at post-treatment has been shown to predict relapse (Keel et al., 2005). 

However, the nature of this social dysfunction is not clear, and as outlined earlier, the 

mechanisms by which poor social adjustment or poor psychosocial functioning might work 

to maintain BN are not clearly delineated in the enhanced cognitive-behavioural model. 
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Mediators of treatment response during cognitive-behavioural therapy for bulimia 

nervosa 

Research identifying mediators of change during CBT for BN also has important 

implications for the cognitive-behavioural theory of BN. Two studies are relevant to this 

discussion. First, Wilson, Fairburn, Agras, Walsh, & Kraemer (2002) analysed the results 

of a randomised controlled trial comparing CBT to IPT for BN (N=154), in order to 

identify mechanisms of change over the course of 20 weeks of treatment. A range of 

possible mediators of change were examined at various stages of treatment, including 

therapeutic alliance, change in dietary restraint, change in weight concern, change in shape 

concern, change in self esteem, change in perceived self-efficacy to resist binge eating, and 

change in interpersonal functioning. It was found that binge eating frequency at post-

treatment was mediated by change in dietary restraint at week 4 and week 6 of treatment, 

and change in perceived self-efficacy to resist binge eating in response to food related cues. 

Binge eating frequency at follow-up was also mediated by dietary restraint at week 4. 

Purging frequency (episodes of self-induced vomiting, laxative use and/or diuretic use) at 

post-treatment was mediated by change in dietary restraint at week 4 and 6, and change in 

three types of perceived self-efficacy to resist binge eating (in response to food cues, 

negative affect, and shape and weight related cues). In support of the cognitive-behavioural 

model, these results suggest that rapid change in dietary restraint is central to treatment 

outcome, and a leading predictor of change in binge eating and purging.  

 

Second, Spangler, Baldwin, and Agras (2004) examined the mediators of symptom change 

over the course of 20 weeks of CBT for BN (N=56). This study used a subset of data from 

the Wilson et al. (2002) study, but examined a wider range of treatment mediators, 

including therapist manipulations, client mechanisms, and symptom changes during 
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treatment. Hierarchical linear growth curve models were used to test whether changes in 

eating disorder symptoms over the course of treatment (vomiting, weight concern, and 

shape concern) were predicted by treatment manipulations (behavioural, cognitive, 

relational, and structural interventions) or treatment mechanisms (change in dietary 

restraint, change in dysfunctional body related beliefs, and change in client engagement). 

Decreases in vomiting were predicted by decreases in dietary restraint and increases in 

client engagement. Decreases in weight concern were predicted by decreases in dietary 

restraint and greater changes in dysfunctional body related beliefs. However, decreases in 

shape concern were not predicted by any of the measured treatment mechanisms. This 

study extended the results of the Wilson et al. (2002) study to note that change in dietary 

restraint is not only associated with change in purging, but also associated with changes in 

weight concern symptoms. While this finding provides broad support for the importance of 

dietary restraint in treatment outcome for BN, this study did not test the direction of these 

effects. As such, conclusions about the temporal sequence of the associations between 

changes in dietary restraint, vomiting, and weight concern cannot be drawn.  

 

Cross-sectional evaluations of the original and enhanced cognitive-behavioural models 

of bulimia nervosa 

Five cross-sectional studies have employed structural equation modeling or path analysis to 

simultaneously evaluate multiple relationships within the cognitive-behavioural theory. 

First, the original cognitive-behavioural model was evaluated in a sample of male (n=216) 

and female (n=310) elite athletes and non-athletes aged 15 to 36 years (Byrne & McLean, 

2002). The model evaluated associations between self esteem, drive for thinness, body 

dissatisfaction, dietary restraint, binge eating and purging. The theoretical model was 

shown to be a good fit to the data. Results supported a number of the theoretical predictions 
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of the cognitive-behavioural model. Self esteem, drive for thinness, body dissatisfaction, 

and dietary restraint were all significantly correlated in the expected direction. A strong 

reciprocal relationship was observed between binge eating and purging, and drive for 

thinness was associated with purging (standardised path estimate = .63). However, some 

deviations from the predictions of the model were observed. The expected positive 

relationship between dietary restraint and binge eating was not found (standardised path 

estimate= -.15), despite this relationship representing a key pathway in the theoretical 

model. Furthermore, in respect to the reciprocal relationship between binge eating and 

purging, the results suggested that purging behaviour creates a vulnerability to binge eating. 

This runs counter to the predictions of the theoretical model, which suggests episodes of 

binge eating are primary, and encourage purging behaviour. However, as this relationship 

was assessed using cross-sectional data, longitudinal data is needed to accurately determine 

the direction of the relationship between binge eating and purging.   

 

Second, some aspects of the original cognitive-behavioural model have been tested in a 

sample of overweight adult females (N=444) (Womble et al., 2001). The model included 

body dissatisfaction, dietary restraint, and binge eating, but also explored the influence of 

weight-related teasing, weight cycling, and negative affect. Body dissatisfaction was found 

to be significantly associated with dietary restraint (standardised path estimate = .28), and 

in contrast to the first study, this study found a positive relationship between dietary 

restraint and binge eating (standardised path estimate = .38). 

 

Third, a path analysis model of “disturbed eating” has been evaluated in a sample of female 

adolescents (N=320) aged 11 to 16 years (Wade & Lowes, 2002). This study tested the 

pathways between perfectionism, self esteem, weight and shape concern, and “disturbed 
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eating” (composed of loss of control eating, dietary restriction, purging, and compulsive 

exercise). Concerns about weight and shape were measured using a composite of the 

Weight Concern and Shape Concern subscales from the Eating Disorder Examination 

Questionnaire (EDE-Q; Fairburn & Beglin, 1994). “Disturbed eating” was a composite 

variable of EDE-Q dietary restriction, loss of control eating (objective and/or subjective 

binge eating), and compensatory behaviours. Perfectionism (standardised path estimate = 

.14) and self esteem (standardised path estimate = -.30) were significantly associated with 

weight and shape concern, which, in turn, was significantly associated with disturbed eating 

(standardised path estimate = .60). This finding supports a number of key relationships in 

the enhanced cognitive-behavioural model. However, the use of a composite “disturbed 

eating” variable prevents conclusions about the unique associations between weight and 

shape concern, dietary restraint, and binge eating.    

 

Fourth, the original cognitive-behavioural model has been evaluated in a sample of obese 

male (n=78) and female (n=118) children and adolescents aged 10 to 16 years (Decaluwe & 

Braet, 2005). Eating disorder symptoms were assessed using the Child Eating Disorder 

Examination (ChEDE; Bryant-Waugh, Cooper, Taylor, & Lask, 1996). Restraint was 

measured using three items from the ChEDE Restraint subscale. “Concern about eating, 

weight and shape” was measured using items from the ChEDE Eating Concern (one item), 

Weight Concern (two items), and Shape Concern (five items) subscales. Given the nature 

of the sample, compensatory purging behaviours were not included in the model. Fit-

indices suggested that the model provided an adequate fit to the data and support was found 

for key relationships in the cognitive-behavioural model. Specifically, self esteem was 

significantly negatively associated with concern about eating, weight, and shape 

(standardised path estimate = -.59), which, in turn, was significantly associated with dietary 
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restraint (standardised path estimate = .70). Dietary restraint was significantly associated 

with binge eating (standardised path estimate = .45).  

 

Finally, the enhanced cognitive-behavioural model has been evaluated in a sample of 227 

undergraduate students (78 male and 149 female) and 70 patients seeking psychological or 

surgical treatment for overweight or obesity (4 male and 66 female) (Allen, 2009). This 

study represents the most complete evaluation of the enhanced cognitive-behavioural model 

to date, but did not include interpersonal problems. Self esteem and perfectionism were 

significantly associated with overevaluation of weight and shape, which, in turn, was 

significantly associated with dietary restraint. Dietary restraint was associated with binge 

eating, and binge eating was associated with purging. Mood intolerance was positively 

associated with both binge eating and purging. While most expected relationships in the 

model were supported, the model as a whole was a poor fit to the data and accounted for 

only a small percentage of the variance in binge eating (7%). 

 

Taken together, these five studies provide some evidence supporting the cognitive-

behavioural theory of BN. Weight and shape concerns were associated with dietary 

restraint in all models, and dietary restraint was associated with binge eating in three of the 

four studies that tested this relationship directly. However, these studies had some 

significant methodological limitations, including sampling and measurement limitations.  

 

Sampling limitations 

The conclusions that can be drawn from previous cross-sectional studies evaluating the 

cognitive-behavioural theory are limited by sampling issues. Previous studies have 

employed either non-clinical samples of university students, adolescents, and elite athletes, 
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or clinical samples seeking treatment for overweight or obesity. Previous studies therefore 

have not sampled participants from the population that the cognitive-behavioural model 

was designed to describe, namely those with BN. This is a significant limitation, as this 

model is used to inform the cognitive-behavioural treatment of BN, but has yet to be 

evaluated in a clinical sample.  

 

It is likely that previous research has failed to employ a clinical sample to evaluate the 

cognitive-behavioural model due to the difficulty inherent in recruiting the large sample 

size required for structural equation modeling techniques. One way to increase the available 

sample size is to combine data from patients with BN and atypical BN (i.e., EDNOS with 

BN-like features, including objective binge eating and compensatory behaviour, with 

BMI>17.5). Research highlighting the similarities between BN and atypical BN provides 

support for this approach. In a recent meta-analysis, it was found that eating pathology did 

not differ between atypical BN (missing at least 2 of the 5 diagnostic criteria for BN) and 

BN (Thomas, Vartanian, & Brownell, 2009). Research also suggests that remission rates 

and time to remission do not differ between BN and EDNOS (with all EDNOS subtypes 

combined) (Grilo et al., 2007; Keel, Gravener, Joiner, & Haedt, 2010). Further, it has been 

observed that diagnosis (BN or EDNOS) does not moderate treatment outcome following 

CBT-E for eating disorders (Fairburn et al., 2009). Combining data from patients with BN 

and atypical BN therefore appears to be a reasonable approach to overcome sample size 

limitations in clinical samples when evaluating the original and enhanced cognitive-

behavioural models. 
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Measurement limitations  

Using measures that adequately capture the constructs outlined in the cognitive-behavioural 

theory is crucial in order to comprehensively evaluate the model. Some of the previous 

studies that evaluated the cognitive-behavioural model did not use adequate measures of the 

core constructs. In particular, only one of the previous studies specifically evaluated the 

role of overevaluation of weight and shape as defined by Fairburn and colleagues, which is 

a core construct in the cognitive-behavioural theory. Instead, body dissatisfaction or weight 

and shape concern have been measured. There is some overlap between the constructs of 

overevaluation of weight and shape and body dissatisfaction, but previous research has also 

highlighted the differences between these constructs (Allen, Byrne, McLean et al., 2008). 

Further, no previous studies have measured and evaluated all of the variables outlined in 

the enhanced cognitive-behavioural model.  

 

Longitudinal evaluations of the cognitive-behavioural theory 

While cross-sectional modeling provides some information about the validity of the 

cognitive-behavioural theory of BN, prospective data allow firmer inferences about the 

maintenance of eating disorder symptoms to be drawn (Stice, Nemeroff, & Shaw, 1996). A 

number of prospective studies have examined the role of cognitive-behavioural factors in 

the development of eating disorder symptoms in non-clinical samples. “Appearance 

overevaluation” (similar to the construct of overevaluation of weight and shape) has been 

shown to prospectively predict dietary restraint in female adolescents (Spangler, 2002), and 

numerous studies have found that dietary restraint prospectively predicts binge eating in 

children (Allen, Byrne, La Puma, McLean, & Davis, 2008) and female adolescents (Field et 

al., 2008; Stice, 2001; Stice & Agras, 1998; Stice, Presnell, & Spangler, 2002). These 
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studies provide some evidence to suggest that key variables in the model are important 

factors in the development of eating disorder symptoms.  

 

However, only two studies have employed a prospective longitudinal design with a BN 

sample to test the factors that are proposed to maintain eating disorder symptoms in the 

original cognitive-behavioural theory. Fairburn, Stice et al. (2003) studied the natural 

course of BN over a five year period in a community sample (N=88). First, baseline 

predictors of persistent binge eating and compensatory behaviour over the five year period 

were examined. High overevaluation of weight and shape and poor social adjustment at 

baseline predicted persistent binge eating, but not persistent compensatory behaviour. As 

expected, persistent binge eating was associated with persistent compensatory behaviour. 

However, dietary restraint at baseline did not predict a persistent course of binge eating. 

Next, specific maintenance relationships in the original cognitive-behavioural model were 

tested. It was found that higher overevaluation of weight and shape at initial assessment 

was associated with a greater increase in dietary restraint over a 15 month period.  In turn, 

the increase in dietary restraint over this period was significantly associated with a 

simultaneous increase in binge-eating frequency. The results of this study are consistent 

with the hypothesis that overevaluation of weight and shape may be involved in the 

maintenance of dietary restraint. However, mixed results were observed for role of dietary 

restraint in the persistence of binge eating. Dietary restraint at baseline did not predict 

persistent binge eating, but increased dietary restraint was associated with increased binge 

eating over a 15 month period. However, it is important to note that this simultaneous 

increase in dietary restraint and binge eating may reflect the influence of a third 

unmeasured variable, rather than a direct maintenance process between dietary restraint and 

binge eating.  
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Bohon, Stice, and Burton (2009) studied a community sample of 96 young women who met 

criteria for BN or sub-threshold BN. A range of potential maintenance factors of binge 

eating were assessed at baseline, including dietary restraint, body dissatisfaction, beliefs 

about the importance of achieving the thin ideal, hunger, depressive symptoms, and the 

expectation that food is rewarding and that eating reduces negative mood. Participants 

completed a semi-structured diagnostic interview at baseline, and every three months for 

one year. The only multivariate predictor of the natural course of binge eating was expected 

reward from food intake. In contrast to the predictions of the cognitive-behavioural model, 

dietary restraint at baseline did not predict the persistence of binge eating in univariate 

analyses. This finding replicates the results from the earlier prospective study of the course 

of BN (Fairburn, Stice et al., 2003), which raises a challenge for the cognitive-behavioural 

theory of BN.  

 

One important limitation of these longitudinal studies is the failure to test relationships of 

reciprocal causality. For example, Fairburn, Stice et al. (2003) identified that change in 

dietary restraint was associated with change in binge eating. This finding allows at least 

four possibilities, including that (i) an increase in dietary restraint causes an increase in 

binge eating, (ii) an increase in binge eating causes an increase in dietary restraint, (iii) 

dietary restraint and binge eating are involved in a system of reciprocal or circular 

causality, or (iv) a third variable causes the increase in both dietary restraint and binge 

eating. Given that the original cognitive-behavioural model outlines multiple systems of 

circular causality (i.e., between dietary restraint and binge eating, and between binge eating 

and purging), it is important that the direction of these relationships be tested. Therefore, a 

longitudinal investigation of all maintenance relationships in the original cognitive-
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behavioural model is needed in a BN sample, where reciprocal causality (i.e., feedback 

loops) can be evaluated.   

 

Summary and thesis aims 

In summary, the original and enhanced cognitive-behavioural models describe the role of a 

number of cognitive and behavioural factors in the maintenance of BN. Elements of the 

original model have been evaluated cross-sectionally and longitudinally. Support has been 

provided for the relationship between overevaluation of weight and shape and dietary 

restraint, but mixed findings have been observed for the relationship between dietary 

restraint and binge eating. However, this research has some limitations. Many studies have 

not specifically investigated overevaluation of weight and shape, sometimes measuring the 

conceptually related, but different, factors of body dissatisfaction or weight and shape 

concern instead. In addition, the longitudinal studies have not explored all aspects of the 

maintenance relationships in the model, including relationships of reciprocal causality. 

Finally, limited research on the original cognitive-behavioural theory has been conducted in 

clinical BN samples.   

 

Even fewer studies have evaluated aspects of the enhanced cognitive-behavioural model, 

and none have used structural equation modeling to evaluate the complete model. It is 

important to investigate this theory using structural equation modeling, as this approach 

simultaneously estimates all relationships whilst modeling measurement error. Previous 

research suggests that both self esteem and perfectionism are associated with weight and 

shape concern in non-clinical samples. One study also suggests that mood intolerance is 

positively associated with binge eating and purging. However, no previous studies have 

used structural equation modeling to test the role of interpersonal problems in the enhanced 



Section One  Chapter One 

 49

cognitive-behavioural model. There is a need to evaluate the complete enhanced cognitive-

behavioural model in a BN sample.  

 

Given the importance of understanding the maintenance of BN, the primary aim of this 

thesis was to evaluate the original and enhanced cognitive-behavioural models within a 

sample of patients seeking treatment for BN or atypical BN. This thesis aimed to address 

three important questions about the cognitive-behavioural theory of BN: 

1. Does the original cognitive-behavioural theory of BN provide a good account of the 

maintenance of dietary restraint, binge eating and purging in a clinical sample? 

2. Is the enhanced cognitive-behavioural theory of BN an improvement upon the 

original theory (i.e., does the enhanced model account for a greater proportion of 

variance in dietary restraint, binge eating and purging than the original model)? 

3. Are mood intolerance, interpersonal problems, perfectionism, and self esteem 

associated with core eating disorder symptoms (overevaluation of weight and shape, 

dietary restraint, binge eating, and purging) in the manner outlined in the enhanced 

cognitive-behavioural model? 

 

The primary aim of this thesis was achieved in two stages. First, the measurement of three 

of the additional maintaining variables outlined in the enhanced cognitive-behavioural 

theory of BN (mood intolerance, interpersonal problems and perfectionism) was refined. 

Specifically, Chapter Two investigated the factor structure of the Distress Tolerance Scale 

(Corstorphine, Mountford, Tomlinson, Waller, & Meyer, 2007) as a measure of mood 

intolerance and identified the subscales of the Distress Tolerance Scale most strongly 

associated with eating disorder symptoms. Chapter Three identified the types of 

interpersonal problems associated with disordered eating and determined if self esteem 
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mediated the relationship between interpersonal problems and eating disorder symptoms. 

Chapter Four investigated the factor structure of the EDI-2 Perfectionism subscale (Garner, 

1991) and identified the aspect of perfectionism most strongly associated with eating 

disorder symptoms. 

 

The main aims of this thesis were then achieved in two studies that evaluated the cognitive-

behavioural theory of BN. Pre-treatment data from a sample of patients seeking treatment 

for BN or atypical BN were used to determine if the enhanced cognitive-behavioural model 

of BN accounted for a greater proportion of variance in dietary restraint, binge eating and 

purging than the original cognitive-behavioural model (Chapter Five). Findings relating to 

the measurement of mood intolerance (Chapter Two), interpersonal problems (Chapter 

Three), and perfectionism (Chapter Four) were used to inform testing of the enhanced 

cognitive-behavioural model of BN. The following hypotheses, generated from the original 

and enhanced cognitive-behavioural models, were tested in Chapter Five:  

1. The enhanced cognitive-behavioural model will account for a greater proportion of 

variance in dietary restraint, binge eating and purging than the original cognitive-

behavioural model.  

2. Greater overevaluation of weight and shape will be associated with greater dietary 

restraint. 

3. Greater dietary restraint will be associated with more frequent binge eating. 

4. More frequent binge eating will be associated with more frequent purging. 

5. Mood intolerance will be associated with greater binge eating and purging 

frequency.  

6. Greater perfectionism will be associated with greater overevaluation of weight and 

shape and greater dietary restraint. 
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7. Low self esteem will be associated with greater overevaluation of weight and shape. 

As the enhanced cognitive-behavioural model does not outline clear predictions for the role 

of interpersonal problems in the maintenance of BN, exploratory analyses were used to 

generate hypotheses about the relationship between interpersonal problems and core eating 

disorder symptoms (overevaluation of weight and shape, dietary restraint, binge eating and 

purging).  

 

Research presented in Chapter Six used repeated measures data collected during the first 

ten weeks of CBT for BN or atypical BN to systematically test the maintenance 

relationships in the original cognitive-behavioural theory of BN. This study (a) examined 

the overall association between rates of change in model variables, and (b) tested 

directional hypotheses by examining the degree to which early therapeutic modification of 

one variable led to subsequent change in related variables within the model. The following 

maintenance hypotheses from the original cognitive-behavioural model of BN were tested 

in Chapter Six: 

1. (a) Change in overevaluation of weight and shape over the course of the first ten 

weeks of CBT for BN or atypical BN will be positively associated with change in 

dietary restraint.  

(b) Early change (in the first five weeks of treatment) in overevaluation of weight 

and shape will predict later change (in the subsequent five weeks of treatment) in 

dietary restraint. 

2. (a) Change in dietary restraint over the first ten weeks of CBT for BN or atypical 

BN will be positively associated with change in binge eating.  
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(b) Early change (in the first five weeks of treatment) in dietary restraint will predict 

later change (in the subsequent five weeks of treatment) in binge eating, and vice 

versa. 

3. (a) Change in binge eating over the first ten weeks of CBT for BN or atypical BN 

will be positively associated with change in purging.  

(b) Early change (in the first five weeks of treatment) in binge eating will predict 

later change (in the subsequent five weeks of treatment) in purging, and vice versa. 

 

The results of this research and the implications for the original and enhanced cognitive-

behavioural models of BN are discussed in Chapter Seven.   
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SECTION TWO 

Preliminary investigations of three maintaining mechanisms 

outlined in the enhanced cognitive-behavioural model of bulimia 

nervosa 
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Foreword 

The primary aim of this thesis was to evaluate the original and enhanced cognitive-

behavioural theories of BN. The enhanced cognitive-behavioural theory of BN suggests 

that mood intolerance, interpersonal problems, and perfectionism are important maintaining 

mechanisms of eating disorder symptoms for some individuals with BN. However, before 

the enhanced cognitive-behavioural theory could be tested, the measurement of these 

constructs required clarification. This section aimed to examine the measurement of mood 

intolerance, interpersonal problems, and perfectionism, and provide a preliminary 

investigation of their association with eating disorder symptoms. In doing so, this section 

aimed to identify the aspects of mood intolerance, interpersonal problems, and 

perfectionism mostly closely associated with eating disorder symptoms, in order to inform 

later testing of the enhanced cognitive-behavioural theory of BN (Chapter Five). 

  

Chapter Two aimed to investigate the factor structure of the Distress Tolerance Scale 

(DTS) and identify the subscales of the DTS most strongly associated with eating disorder 

symptoms in a non-clinical sample and a transdiagnostic sample of patients seeking 

treatment for an eating disorder.  

 

Chapter Three aimed to investigate the association between a range of interpersonal 

problems and eating disorder symptoms in a non-clinical sample, and identify the types of 

interpersonal problems associated with overevaluation of weight and shape and dietary 

restraint. Chapter Three tested a mediational model, informed by the enhanced cognitive-

behavioural theory of BN, to determine the degree to which interpersonal problems were 

associated with eating disorder symptoms due to an association with low self esteem. 
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Chapter Four aimed to test the factor structure of the Perfectionism subscale from the 

Eating Disorder Inventory-II, and identify the unique proportion of variance in weight and 

shape concern and dietary restraint accounted for by two aspects of perfectionism: self-

oriented perfectionism and socially prescribed perfectionism.  
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CHAPTER TWO 

Avoidance of affect in the eating disorders 
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Abstract 

The Distress Tolerance Scale (DTS) (Corstorphine et al., 2007) measures the tendency to 

use cognitive and behavioural strategies to manage the experience of positive and negative 

affect. This paper aimed to explore the factor structure of the DTS, particularly in relation 

to avoidance of affect. Participants were 227 female university students (non-clinical 

sample) and 257 clients seeking treatment for an eating disorder (clinical sample). 

Confirmatory factor analysis was used to test two previously proposed factor structures of 

the DTS in the non-clinical sample. Both of these models were found to be a poor fit to the 

data. Subsequently, nine items measuring avoidance of affect were analysed using 

exploratory factor analysis in the non-clinical sample. Three factors of avoidance of affect 

were identified (Behavioural Avoidance of Positive Affect, Behavioural Avoidance of 

Negative Affect, and Cognitive Avoidance of Affect). Confirmatory factor analysis 

supported this avoidance of affect model in the clinical sample. Significant correlations 

were observed between avoidance of affect subscales and eating psychopathology in both 

samples. Results suggest that the avoidance of positive emotion may be an important factor 

in eating disorders. It is recommended that future studies broaden their investigation of the 

role of emotion in eating disorders to include both negative and positive emotion. 
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Introduction 

Poor distress tolerance has been implicated in the maintenance of eating disorders, notably 

in the enhanced cognitive-behavioural model for eating disorders (Fairburn, Cooper et al., 

2003). Linehan (1993) defines distress tolerance as the ability to experience one’s current 

emotional state without needing to alter or control the experience. Whilst poor distress 

tolerance is commonly associated with adverse mood states, such as depression or anger, it 

can also be experienced in relation to positive mood states (e.g., excitement) (Fairburn, 

Cooper et al., 2003).  

 

Corstorphine et al. (2007) have developed a 20 item Distress Tolerance Scale (DTS) to 

assess the use of cognitive and behavioural strategies to regulate affect. Corstorphine and 

colleagues (2007) performed an exploratory factor analysis (EFA) on the DTS with a 

combined sample of 64 female university students and 72 females seeking treatment for an 

eating disorder. Three factors were observed comprising 14 of the 20 items. Anticipate and 

Distract reflected the tendency to anticipate distress and distract one’s self from affect. 

Avoidance of Affect reflected avoidance of situations that provoke affect. Accepting and 

Managing Emotions measured the use of adaptive behaviours to accept and manage 

distress. Avoidance of Affect was the only subscale found to positively correlate with any 

measure of eating psychopathology in both groups.   

 

Raykos, Byrne and Watson (2009) have subsequently examined the factor structure of the 

DTS in a sample of 204 females seeking treatment for an eating disorder. Confirmatory 

factor analysis (CFA) showed the three-factor model to be a poor fit to the data. A 

subsequent EFA revealed a four-factor model comprising 13 items. Anticipating and 

Managing Affect combined items from the original Anticipate and Distract and Accepting 
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and Managing Emotions subscales. Anticipating and Managing Loneliness measured the 

use of strategies to manage loneliness. Cognitive Avoidance of Affect measured avoidance 

of thoughts that evoke emotion and Behavioural Avoidance of Positive Affect measured 

avoidance of situations that evoke excitement, enthusiasm and enjoyment. Behavioural 

Avoidance of Positive Affect was the only subscale associated with global scores on the 

Eating Disorder Examination Questionnaire (EDE-Q) (Fairburn & Beglin, 1994) in this 

sample. 

 

Both studies exploring the DTS have highlighted the importance of avoidance of affect in 

the eating disorders. However, as neither exploratory factor structure proposed for the DTS 

has been confirmed, this paper aimed to further evaluate the factor structure of the DTS in 

an attempt to refine the conceptualisation and measurement of avoidance of affect. 

Specifically, this study aimed to identify a factor structure for the DTS in a non-clinical 

sample and then to test this factor structure in a clinical sample.  

 

Method 

Participants and procedure 

Sample 1 

Participants were 227 female undergraduate students, aged 17 to 50 years (M= 21.0, SD= 

5.7), recruited through an online research participation notice board. Participants 

volunteered to take part in the study and completed the questionnaires online between 

March and November 2008. Research protocol was approved by the Human Research 

Ethics Committee at The University of Western Australia.  
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Sample 2 

Participants were 276 female clients assessed for treatment for an eating disorder at an 

outpatient eating disorder service in Perth, Western Australia. Data were collected upon 

initial presentation as part of a larger assessment protocol between April 2005 and 

November 2009. Height and weight were measured during the initial assessment to obtain 

body mass index (BMI). DSM-IV diagnosis was determined by administration of the 

Eating Disorder Examination (EDE) (Fairburn & Cooper, 1993). Nineteen participants 

were excluded due to missing data on the DTS. Of the remaining 257 participants (mean 

age = 26.1 years; SD=9.1), 48 met DSM-IV diagnostic criteria for anorexia nervosa (mean 

BMI=15.9 kg/m2; SD=1.4), 100 met criteria for bulimia nervosa (mean BMI= 22.9 kg/m2; 

SD=3.3), and 109 met criteria for eating disorder not otherwise specified (mean BMI= 20.5 

kg/m2; SD= 3.9). Participants in the study by Raykos and colleagues (2009) formed a 

subset (n=204) of the current sample. Procedures were approved by the ethics committee of 

the Department of Health, Western Australia. 

 

Measures 

Distress Tolerance Scale (DTS) 

The DTS (Corstorphine et al., 2007) is a 20 item self-report scale that measures the 

tendency to use cognitive and behavioural strategies to manage the experience of positive 

and negative affect. Items are rated on a 5-point Likert scale, ranging from 1 (“Never”) to 5 

(“Always”). Higher scores reflect a greater use of strategies to manage affect.  

 

EDE-Q 

The EDE-Q (Fairburn & Beglin, 1994) is the self-report version of the EDE (Fairburn & 

Cooper, 1993). Two recent factor analyses of the EDE and EDE-Q have supported a brief 
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one-factor model composed of eight weight and shape concern items (Allen, Byrne, 

Lampard, Watson, & Fursland, 2011; Byrne, Allen, Lampard, Dove, & Fursland, 2010). 

The brief EDE-Q score was therefore used as a measure of eating disorder psychopathology 

(sample 1 alpha = .95; sample 2 alpha = .91). EDE-Q was also used to measure the number 

of binge eating and purging episodes (vomiting and/or laxative misuse) in the past 28 days.  

 

Data analysis 

CFA was performed using maximum likelihood estimation in LISREL 8.7 (Joreskog & 

Sorbom, 2002) to test the three-factor Corstorphine et al. model (2007) and the four-factor 

Raykos et al. model (2009) in Sample 1. EFA was then performed using principal axis 

factoring to identify an avoidance of affect model in Sample 1. This avoidance of affect 

model was subsequently tested using CFA in Sample 2. For CFA, it is recommended that 

chi-square be non-significant, the root mean square error of approximation (RMSEA) be 

less than .05, standardised root mean squared residual (SRMR) be less than .05, and the 

goodness of fit index (GFI) and comparative fit index (CFI) be greater than .95 (Hu & 

Bentler, 1999; Schermelleh-Engel, Moosbrugger, & Muller, 2003).  

 

Results  

Preliminary analysis 

Histograms were inspected for normality in Sample 1 and 2. In both samples, the 

distribution of items 2, 12 and 17 was suggestive of positive skew. Square-root and log 

transformations failed to substantially improve skew. The original data were therefore 

retained. Satorra-Bentler chi-square is reported as it is recommended for multivariate non-

normal samples, where N>200 (Curran, West, & Finch, 1996).  
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In the non-clinical sample, 20 participants (8.8%) reported purging episodes. Of those with 

data available (n=218), 86 (39.4%) reported binge eating episodes. 

 

Sample 1 

CFA of the original Corstorphine et al. (2007) model showed that all items loaded 

significantly on their specified factor (four items had an item loading < .40). Chi-square 

was significant [χ2 (74) = 145.27, p <.001] and fit statistics suggested a poor fit to the data 

(RMSEA= .06, SRMR = .08, GFI = .87, and CFI=.92). 

  

CFA of the Raykos et al (2009) model showed that all items loaded significantly on their 

specified factor except item 18 (item loading <.40). Chi-square was significant [χ2 (59) = 

104.62, p <.001] and fit statistics ranged from poor (GFI = .89, RMSEA=.06, SRMR=.08) 

to adequate (CFI=.95). 

 

As both the three- and four-factor models were a poor fit to the data, an avoidance of affect 

model was explored using nine avoidance of affect items from the original DTS (items 2, 4, 

10-12, 16-18, and 20). The Kaiser-Meyen-Olkin statistic indicated that the matrix was 

suitable for factor analysis. No multi-colinearity was detected. Direct oblimin rotation was 

employed as factors were expected to correlate. Factors with an Eigenvalue >1 were 

extracted. EFA identified three factors (Table 1). Behavioural Avoidance of Positive Affect 

measured the avoidance of situations that provoke positive affect (enjoyment, excitement, 

and enthusiasm). Cognitive Avoidance of Affect measured the use of cognitive strategies to 

avoid affect. Behavioural Avoidance of Negative Affect measured the avoidance of 

situations that provoke negative affect. Item 18 was not retained (item loading <.40). 

 



Section Two Chapter Two 

 64

Table 1. 

Factor structure of the Distress Tolerance Scale yielded by exploratory factor analysis with 

nine avoidance of affect items (sample 1) 

 Factor loading 

 1 2 3 

Factor 1: Behavioural Avoidance of Positive Affect 

2  I avoid situations in which I know I will become over excited .58 -.10 .21 

12 I won’t engage in activities/relationships about which I know I will 

become too enthusiastic 

.76 .15 -.01 

17 If I feel myself enjoying something too much, I will stop it before I 

get carried away 

.69 -.04 <.01 

Factor 2: Cognitive Avoidance of Affect 

4 When I feel sad, I try to think about other things not related to my 

situation 

.04 .44 -.06 

16 I don’t let myself think about things that would depress me. -.19 .51 .26 

20 I tend to avoid thinking about the things that frustrate me. .05 .75 .04 

Factor 3: Behavioural Avoidance of Negative Affect 

10 I avoid situations that I know will make me nervous .10 -.18 .61 

11 I tend to avoid situations and people that I know will make me feel 

sad 

-.03 .18 .46 

Cronbach’s alpha .74 .60 .42 

Eigenvalue 2.37 1.85 1.05 

Variance explained (%) (unrotated solution) 26.4 20.4 11.6 
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Sample 2 

CFA was then used to test the proposed avoidance of affect model in Sample 2. All items 

loaded significantly on their specified factor with item loadings > .40. Chi-square was 

significant [χ2 (17) = 28.03, p =.04] and fit indices indicated that the model was a good fit 

to the data (RMSEA= .05, SRMR = .06, GFI = .95, and CFI=.98). Cronbach’s alpha was 

calculated (Behavioural Avoidance of Positive Affect =.73; Cognitive Avoidance of Affect 

=.59; and Behavioural Avoidance of Negative Affect = .68).  

 

Correlations between study variables 

Correlations between avoidance of affect subscales and brief EDE-Q, binge eating, and 

purging are shown in Table 2. Behavioural Avoidance of Positive Affect and Behavioural 

Avoidance of Negative Affect were significantly correlated with brief EDE-Q in both 

samples. In the non-clinical sample, Cognitive Avoidance of Affect was negatively 

correlated with brief EDE-Q, Behavioural Avoidance of Negative Affect was correlated 

with binge eating, and Behavioural Avoidance of Positive Affect was correlated with 

purging.  

 

Comparison of samples on avoidance of affect subscales  

Independent sample t-tests were performed to examine differences on avoidance of affect 

subscales between the clinical and non-clinical samples. The clinical sample scored 

significantly higher on Behavioural Avoidance of Positive Affect [t (482) = 3.56, p<.001, 

Cohen’s d = .32] and significantly lower on Cognitive Avoidance of Affect [t (482) = 3.46, 

p<.01, Cohen’s d = .31]. No difference was observed on Behavioural Avoidance of 

Negative Affect [t (482) = .24, p>.05, Cohen’s d = .02].  

 



  

 

Table 2. 

Pearson correlation coefficients between Avoidance of Affect subscales and brief EDE-Q, binge eating and purging in the non-

clinical and clinical samples 

 Non-clinical sample Clinical sample 

 n M (SD) 1. 2. 3. n M (SD) 1. 2. 3. 

1. Behavioural avoidance 

of positive affect 

227 1.69 (.64) - -.02 .32*** 257 1.93 (.84) - .12* .37*** 

2. Cognitive avoidance of 

affect 

227 2.94 (.65) - - .19** 257 2.72 (.75) - - .29*** 

3. Behavioural avoidance 

of negative affect 

227 3.19 (.71) - - - 257  3.17 (.96) - - - 

4. Brief EDE-Q 227 2.39 (1.67) .17* -.15* .21** 255 4.51 (1.43) .37*** -.10 .20** 

5. Binge eating 218 2.08 (4.32) .12 -.09 .17* 252 12.96 (18.83) .03 -.06 -.06 

6. Purging 227 .50 (2.60) .15* -.06 .04 253 19.83 (33.02) .03 -.05 -.10 

Note: *p<.05; **p<.01, ***p<.001; EDE-Q = Eating Disorder Examination Questionnaire.
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Discussion 

This study aimed to explore the factor structure of the DTS (Corstorphine et al., 2007). Two 

factor structures have been previously proposed for the DTS on the basis of EFA 

(Corstorphine et al., 2007; Raykos et al., 2009). Neither model was supported in the current 

study. An avoidance of affect model was explored, as previous studies have highlighted the 

importance of this construct in eating disorders. A three factor model of the avoidance of 

affect was identified using EFA in a non-clinical sample and subsequently supported using 

CFA in a clinical sample. The Behavioural Avoidance of Positive Affect factor was 

identical to that produced by Raykos et al. (2009). The Cognitive Avoidance of Affect 

factor differed from the Raykos et al. study by one item. Item 18 in the previous study (“If I 

think I am going to get angry with someone, I will avoid them”) was replaced by item 4 

(“When I feel sad, I try to think about other things not related to my situation”) in the 

current study. This was considered an improvement, as item 18 does not represent a 

cognitive avoidance strategy. The Behavioural Avoidance of Negative Affect factor has not 

been previously identified.  

 

This paper identified two forms of behavioural avoidance: avoidance of positive affect and 

avoidance of negative affect. Corstorphine and colleagues (2007) observed that an eating 

disorder sample reported greater Avoidance of Affect than a non-clinical sample. The 

current study extends this finding to note that behavioural avoidance of positive affect, but 

not negative affect, is more prevalent amongst those with an eating disorder than those 

without. This association between the avoidance of positive affect and eating disorders is 

noteworthy. Qualitative research has shown that clients report the ability to avoid or 

manage emotions as a positive aspect of their eating disorder (Serpell, Treasure, Teasdale, 

& Sullivan, 1999). It is therefore possible to speculate that the desire to avoid the 
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experience of positive emotion may be an important factor in the development of eating 

disorders.  

 

Some limitations of the current study should be noted. Some DTS subscales have shown 

low internal reliability in the current study and in previous studies. The results of this paper 

might therefore be used to guide development of improved scales for the assessment of 

avoidance of affect in eating disorders. Second, whilst cross-sectional correlations between 

avoidance of affect and eating psychopathology were explored, the causal relationship 

between these variables is unknown. Longitudinal investigations are needed to determine 

the role of avoidance of affect in the development and maintenance of eating disorders. 

 

This paper has proposed a new three factor avoidance of affect model composed of items 

from the DTS, and has highlighted the avoidance of positive affect in eating disorders. It is 

rare for studies to investigate the avoidance of positive affect, and it is recommended that 

future studies broaden their investigation of the role of emotion in the eating disorders to 

include both negative and positive emotion.  

 

Supplementary Discussion to the Publication 

This study found that the use of cognitive strategies to avoid emotion was negatively 

associated with brief EDE-Q scores in a non-clinical sample, such that those who were less 

active in avoiding distressing thoughts reported greater weight and shape concerns. In 

addition, it was found that a clinical eating disorder sample used cognitive strategies to 

avoid emotion less frequently than a non-clinical sample. It may be that the tendency to 

avoid dwelling on thoughts that provoke negative affect is a protective skill, and the 

inability to do this may intensify the experience of affect and make one more susceptible to 
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disordered eating. Low scores on this subscale (Cognitive Avoidance of Affect) may be an 

indication of a tendency toward rumination, which has been shown to predict the onset of 

binge eating and increases in bulimic symptoms amongst adolescent girls (Nolen-

Hoeksema, Stice, Wade, & Bohon, 2007). 

 

This study also observed that the avoidance of positive affect was associated with weight 

and shape concern in a transdiagnostic sample of patients seeking treatment for an eating 

disorder. The finding that the avoidance of positive affect appears to be associated with 

eating disorders is intriguing. It is possible to hypothesize that the avoidance of positive 

affect may be motivated by the need to control all emotional experience, rather than just 

avoid negative emotion. This need may stem from discomfort with emotional instability 

and beliefs about the unacceptability of experiencing any emotion. In this way, it is 

hypothesised that the tendency to avoid the experience of affect may reflect beliefs about 

the negative consequences of experiencing emotion. These beliefs may take many forms, 

including beliefs about control (e.g., “if I experience emotion I am out of control”), 

vulnerability (e.g., “I am vulnerable if I experience emotion”), personal standards (e.g., “I 

am a failure if I am emotional”), or social danger (e.g., “others will reject me if I am 

emotional”).  

 

Previous authors have also proposed that beliefs about emotions play a role in eating 

disorders. For example, cognitive-emotional-behavioural therapy targets core beliefs about 

emotions, as it is proposed that these core beliefs operate to maintain eating disordered 

behaviours (Corstorphine, 2006; Waller et al., 2007). The hypothesis that beliefs about 

experiencing emotion play a role in eating disorders is supported by the results of a 

qualitative study by Fox (2009), which found that females with anorexia nervosa expressed 
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the belief that it is unacceptable to be emotional. For example, one participant stated, “I am 

not acceptable if I have any kind of emotion (pg 294)”. Similarly, Meyer, Leung, Barry, & 

De Feo (2010) found that greater eating, weight and shape concern among young women 

was associated with the belief that emotional expression is a sign of weakness. Finally, 

Kyriacou, Easter and Tchanturia (2009) found that inpatients with anorexia nervosa 

expressed fear of the negative consequences of experiencing and expressing emotions, 

including fear of vulnerability. These results suggest that negative beliefs about emotion 

may be prevalent in eating disorders. It is recommended that future research explore the 

role of beliefs about expressing and experiencing both positive and negative emotion in 

eating disorders. 
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CHAPTER THREE 

Does self-esteem mediate the relationship between interpersonal 

problems and symptoms of disordered eating? 

 

 

 



Section Two Chapter Three 

 72

Abstract 

It has been proposed that interpersonal problems play a role in the maintenance of 

disordered eating due to an adverse effect on self esteem, which in turn encourages the 

pursuit of achievement in the valued domain of weight and shape. This study aimed to 

identify the types of interpersonal problems that are associated with disordered eating and 

to determine whether self esteem mediates the relationship between interpersonal problems 

and eating disorder symptoms. Female university students (N=227) completed the 

Inventory of Interpersonal Problems-32, Eating Disorder Examination Questionnaire and 

Rosenberg Self Esteem Scale. Regression analysis identified two forms of interpersonal 

problems that were associated with disordered eating: difficulties being sociable and being 

too dependent on the opinion of others. Self esteem mediated the relationship between 

interpersonal problems and overevaluation of weight and shape, but did not mediate the 

relationship between interpersonal problems and dietary restraint.  
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Introduction 

Interpersonal difficulties have been included as a specific component of two recently 

proposed models of the maintenance of eating disorders: the cognitive-interpersonal model 

of AN (Schmidt & Treasure, 2006), and the enhanced cognitive-behavioural model of 

eating disorders (Fairburn, 2008; Fairburn, Cooper et al., 2003). It has been proposed that 

interpersonal problems may play a role in the development or maintenance of eating 

disorders due to an adverse affect on self esteem (Fairburn, 2008; Fairburn, Cooper et al., 

2003). More specifically, it is hypothesised that sustained interpersonal problems may 

result in diminished self esteem, which, in turn, may enhance motivation to achieve in 

socially valued domains in order to improve interpersonal status and increase feelings of 

self-worth. If weight and shape control is perceived to be a socially valued ideal, self-worth 

might be based on the perceived ability to achieve this ideal, which may lead to 

overevaluation of the importance of weight and shape and strict dieting. Given these 

hypotheses, the current study aimed to determine if low self esteem mediates the 

relationship between interpersonal problems and eating disorder symptoms.  

 

In order to examine the association between interpersonal problems and eating disorder 

symptoms, the nature of the interpersonal problems associated with disordered eating must 

be identified. Interpersonal problems were measured in the current study using eight 

subscales from the Inventory of Interpersonal Problems-32 (IIP-32) (Barkham, Hardy, & 

Startup, 1996). The IIP-32 was chosen because it is a brief instrument that assesses a wide 

range of interpersonal problem areas and can therefore be used to identify the types of 

interpersonal problems most strongly associated with disordered eating. This exploratory 

design was considered appropriate at this early stage of investigation into the association 

between interpersonal problems, self esteem, and eating disorder symptoms.  
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In summary, this study aimed to identify the types of interpersonal problems associated 

with disordered eating and to test whether these interpersonal problems were associated 

with disordered eating due to an adverse effect on self esteem.  

 

Method 

Participants and procedures 

Participants were 227 female undergraduate students aged 17 to 50 years (mean age=21.0, 

SD=5.7) who responded to an advertisement on an online research participation notice 

board. Participants completed questionnaire measures online between March and 

November 2008. Height and weight were self-reported to obtain Body Mass Index (BMI). 

It should be noted that previous research has observed that female university students 

slightly overestimate self-reported height (mean percentage error = -.25%) and 

underestimate self-reported weight (mean percentage error = 2.10%) (Imrhan, Imrhan, & 

Hart, 1996). Procedures were approved by the Human Research Ethics Committee of The 

University of Western Australia. 

 

Measures 

IIP-32 

The IIP-32 is composed of eight subscales of interpersonal problems (Barkham et al., 

1996). Four subscales describe “things you find hard to do with other people”, including 

Hard to be Assertive, Hard to be Sociable, Hard to be Supportive, and Hard to be Involved. 

The remaining four subscales describe “things that you do too much”, including Too 

Dependent, Too Aggressive, Too Caring, and Too Open. Items are rated on a five point 

Likert scale ranging from 0 (“Not at All”) to 4 (“Extremely”). Higher subscale scores 
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indicate greater interpersonal difficulty (sample Cronbach’s alpha range = .71-.90).  

 

Eating Disorder Examination Questionnaire (EDE-Q; Version 5) 

The EDE-Q (Fairburn & Beglin, 1994) is a self-report measure of the psychopathology 

associated with eating disorders, and is adapted from the Eating Disorder Examination 

(Fairburn & Cooper, 1993). Scores on two EDE-Q items were averaged to provide a 

measure of overevaluation of weight and shape (“Over the past four weeks has your 

[shape]/[weight] been important in influencing how you feel about yourself as a 

person?”)(sample Cronbach’s alpha = .95). The five item EDE-Q Restraint subscale was 

used to measure dietary restraint (sample Cronbach’s alpha = .82). Objective binge eating 

was measured as the number of episodes in the past 28 days.  

 

Rosenberg Self Esteem Scale (RSES) 

The RSES (Rosenberg, 1965) is a self-report measure of global self-esteem. Items are rated 

on a four point scale ranging from 1 (“Strongly Disagree”) to 4 (“Strongly Agree”). RSES 

total score is calculated by summing item scores (sample Cronbach’s alpha = .91). Higher 

scores indicate higher self-esteem.  

 

Data analysis 

Two multiple regression analyses were performed to identify the types of interpersonal 

problems associated with eating disorder symptoms. Dependent variables were 

overevaluation of weight and shape and dietary restraint. Independent variables (eight IIP-

32 subscales) were entered simultaneously. The interpersonal problems that significantly 

predicted eating disorder symptoms were then used in subsequent mediation analyses.  

Mediation analysis was performed to determine if self esteem mediated the relationship 
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between interpersonal problems and eating disorder symptoms. Mediation models were 

tested using the four regression-based mediation criteria outlined by Baron and Kenny 

(1986). First, the independent variable (IV) must be significantly associated with the 

mediating variable (MV). Second, the MV must be significantly associated with the 

dependent variable (DV) when the DV is regressed on both the MV and the IV. Third, the 

IV must be significantly associated with the DV. Finally, when the indirect path via the 

mediator is controlled for, the direct effect of the IV on the DV must be reduced. For full 

mediation, the direct effect of the IV on the DV is non-significant (p>.05). For partial 

mediation, the direct effect of the IV on the DV remains significant. 

 

Three regression analyses were performed for each mediation model to determine 

mediation paths. First, the MV (self esteem) was regressed on the IV (interpersonal 

problems). Second, the DV (eating disorder symptoms) was regressed on the IV. Third, the 

DV was regressed on the IV and the MV. The indirect effect in each mediation chain was 

calculated using the product of coefficients method (Sobel, 1982). The Sobel test (1982) 

was used to determine if the indirect effect differed significantly from zero, indicating 

mediation.  

 

Results 

Participant characteristics 

Mean BMI for the sample was 21.8 kg/m2 (SD= 3.6). According to World Health 

Organisation classification (1995), 39 (17.3%) of the 225 participants with data available 

were overweight (25kg/m2 ≤ BMI < 30kg/m2), and 5 (2.2%) were obese (BMI ≥ 30kg/m2). 

Of those with data available (n=216), 86 (39.8%) reported engaging in one or more 

objective binge eating episode in the past 28 days (M=2.10, SD=4.34). Eighty five (37.4%) 
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participants scored more than one standard deviation above female community norms 

(Mond, Hay, Rodgers, & Owen, 2006) for global EDE-Q score (M=2.39, SD=1.67).  

 

Descriptive statistics of study variables and correlations between overevaluation of weight 

and shape, dietary restraint, and IIP-32 subscales are reported in Table 1. 

 

Table 1.  

Descriptive statistics for study variables and correlation coefficients between 

overevaluation of weight and shape, dietary restraint and IIP-32 subscales 

Study variables Mean SD Overevaluation Restraint 

Overevaluation of weight and shape 2.43 1.93 - - 

Restraint 1.43 1.34 .46*** - 

IIP-32 Hard to be Sociable 1.33 .99 .25*** .21** 

IIP-32 Hard to be Assertive 1.54 .89 .17* .17** 

IIP-32 Too Aggressive 1.07 .85 .09 -.03 

IIP-32 Too Open 1.63 .87 -.01 -.06 

IIP-32 Too Caring 1.38 .77 .17* .07 

IIP-32 Hard to be Supportive .69 .73 .09 .07 

IIP-32 Hard to be Involved 1.17 1.02 .11 .09 

IIP-32 Too Dependent 1.55 .85 .34*** .17* 

Note: IIP-32 = Inventory of Interpersonal Problems-32; *p<.05; **p<.01; ***p<.001. 
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Multiple regression analysis 

Output of regression analysis was explored to ensure assumptions for regression were met. 

There was no indication of multicolinearity as tolerance statistics were well above .2 and 

variance influence factors were well below 10. Durbin-Watson statistics were close to 2 

(1.90 - 2.18) indicating that independent residual terms were observed. Inspection of 

normal probability plots and histograms of standardised residuals indicated residuals did 

not substantially deviate from normality.  

 

The results of the multiple regression analyses are presented in Table 2. Overevaluation of 

weight and shape was significantly predicted by the Hard to be Sociable and Too 

Dependent subscales (F(8, 218) = 4.70, p<.001; R2=.15). Restraint was significantly 

predicted by the Hard to be Sociable subscale (F(8, 218) = 2.14, p=.03; R2=.07).  
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Table 2.  

Regression analyses predicting overevaluation of weight and shape and dietary restraint. 

 Overevaluation  Dietary restraint 

IIP-32 subscales B SE β p B SE β p 

Hard to be Sociable .45 .18 .23 .01 .30 .13 .22 .02 

Hard to be Assertive -.06 .18 -.03 .76 .06 .13 .04 .63 

Too Aggressive -.14 .17 -.06 .41 -.19 .12 -.12 .12 

Too Open .06 .16 .03 .72 -.04 .12 -.03 .74 

Too Caring .19 .17 .08 .26 .08 .12 .04 .54 

Hard to be Supportive -.19 .21 -.07 .36 .01 .15 .01 .93 

Hard to be Involved -.11 .17 -.06 .54 -.14 .12 -.10 .27 

Too Dependent .67 .18 .29 <.001 .19 .13 .12 .14 

Note: B = unstandardised coefficient; SE = standard error; β = standardised coefficient. 

 

Mediation analysis 

Mediation analyses were performed to determine if self esteem mediated the relationship 

between (i) Hard to be Sociable and overevaluation of weight and shape, (ii) Too 

Dependent and overevaluation of weight and shape, and (iii) Hard to be Sociable and 

dietary restraint (Figure 1).  
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Figure 1. Mediation analysis showing the relationships between (a) Hard to be Sociable, 

self esteem, and overevaluation of weight and shape; (b) Too Dependent, self esteem, and 

overevaluation of weight and shape; and (c) Hard to be Sociable, self esteem, and dietary 

restraint. Note: standardised estimates reported; β= total effect of independent variable on 

dependent variable; β’= direct effect of independent variable on dependent variable 

controlling for the mediator; *p<.05, **p<.01, ***p<.001.
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Self esteem fully mediated the relationship between Hard to be Sociable and overevaluation 

of weight and shape and partially mediated the relationship between Too Dependent and 

overevaluation of weight and shape. A significant indirect effect via self esteem was 

observed for both tested relationships. However, self esteem did not mediate the 

relationship between Hard to be Sociable and Restraint. Hard to be Sociable accounted for 

6.4% of the variance in overevaluation (F(1, 225) = 15.42, p<.001), and 19.5% when 

combined with self esteem (F(2, 224) = 27.17, p<.001). Too Dependent accounted for 

11.2% of the variance in overevaluation (F(1, 225) = 28.37, p<.001), and 21.0% when 

combined with self esteem (F(2, 224) = 29.76, p<.001). Hard to be Sociable accounted for 

4.4% of the variance in Restraint (F(1, 225) = 10.27, p=.002), and 4.8% when combined 

with self esteem (F(2, 224) = 5.66, p=.004). 

 

Discussion 

This study aimed to identify the types of interpersonal difficulties associated with 

disordered eating, and to explore the relationship between interpersonal problems and 

eating disorder symptoms. First, it was observed that two subscales of the IIP-32 were 

associated with eating disorder symptoms. The Hard to be Sociable subscale significantly 

predicted dietary restraint and overevaluation of weight and shape. This subscale comprised 

items measuring social unease such as “Hard to socialize with other people” and “Hard to 

feel comfortable around other people”. Previous research has identified a relationship 

between sociability and disordered eating. Miller, Schmidt, and Vaillancourt (2008) found 

the related concept of shyness (e.g., “I feel tense when I’m with people I don’t know well”) 

significantly predicted EDI-Bulimia (a measure of engagement in uncontrollable eating), 

EDI-Drive for Thinness, and EDI-Body Dissatisfaction in female university students, albeit 

with a small effect size.  
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The Too Dependent subscale was also found to predict overevaluation of weight and shape 

in this study. This subscale includes items such as “I want people to admire me too much”. 

One previous study found that the related construct of sociotropy (dependency on approval) 

was associated with bulimic symptoms in a clinical and non-clinical sample, after 

controlling for depression (Hayaki, Friedman, Whisman, Delinsky, & Brownell, 2003). The 

current study provides further support for the association between social dependence and 

disordered eating.  

 

Second, the hypothesis that self esteem would mediate the relationship between 

interpersonal problems and eating disorder symptoms was partially supported. Self esteem 

mediated the relationship between interpersonal problems (Hard to be Sociable and Too 

Dependent) and overevaluation of weight and shape. This suggests that interpersonal 

problems may play a role in disordered eating due to an adverse effect on self esteem, 

which, in turn, encourages the pursuit of achievement in the valued domain of weight and 

shape. This result is in line with a previous study of female university students (N=111), 

which found that self esteem mediated the relationship between externalized self perception 

(judging the self by external standards) and weight and shape concern (Ross & Wade, 

2004). However, self esteem did not mediate the relationship between interpersonal 

problems (difficulties being sociable) and dietary restraint in the current study. 

 

Whilst this study identified the types of interpersonal problems associated with disordered 

eating in a non-clinical sample, replication is needed with a clinical eating disorder sample. 

Similarly, while the results of this study suggest that self esteem mediates the relationship 

between interpersonal problems and overevaluation of weight and shape, the role of this 

relationship in the development and maintenance of eating disorders is unclear. The 
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findings of this study suggest that prospective investigations of the role of interpersonal 

difficulties in the development and maintenance of eating disorders are warranted.  

 

This study measured interpersonal difficulties using a self-report measure of eight 

interpersonal problems. It was observed that two of these interpersonal problems 

(difficulties being sociable and being too dependent on the opinion of others) predicted 

eating disorder symptoms. While the results of this study are preliminary, it may prove 

clinically useful to further clarify the nature of these interpersonal problems in eating 

disorder patients. However, it should be noted that interpersonal difficulties can be 

conceptualized in a variety of ways (e.g., fear of negative evaluation, perceived social 

support, interpersonal sensitivity, attachment style.). This range of conceptualisations of 

interpersonal problems highlights the complexity of the interpersonal environment. Given 

this, it is possible that different interpersonal problems are associated with disordered 

eating in different ways. The current study therefore makes a contribution towards 

clarifying the role of specific interpersonal problems in disordered eating at this early stage 

of investigation. 
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CHAPTER FOUR 

The Eating Disorder Inventory-2 Perfectionism scale: Factor 

structure and associations with dietary restraint and weight and 

shape concern in eating disorders 
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Abstract 

The Eating Disorder Inventory-2 Perfectionism subscale (EDI-P) was originally construed 

as a unidimensional measure of perfectionism. However, research in non-clinical samples 

suggests that the EDI-P measures two dimensions of perfectionism: self-oriented and 

socially prescribed perfectionism. This study aimed to investigate the factor structure of the 

EDI-P in a transdiagnostic sample of females seeking treatment for an eating disorder, and 

to determine the unique association between EDI-P perfectionism dimensions, weight and 

shape concern, and dietary restraint in anorexia nervosa (AN), bulimia nervosa (BN), and 

eating disorder not otherwise specified. Two hundred and ninety nine females seeking 

treatment for an eating disorder at an outpatient eating disorder service completed the 

Eating Disorder Examination and the EDI-P. Confirmatory factor analysis supported a two-

factor model of the EDI-P comprising self-oriented and socially prescribed perfectionism. 

Self-oriented perfectionism, but not socially prescribed perfectionism, accounted for unique 

variance in weight and shape concern and dietary restraint in both AN and BN. Results 

highlight the potential importance of self-oriented perfectionism in eating disorders and 

support the argument that self-imposed standards are central to perfectionism in eating 

disorders. 
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Introduction 

Perfectionism has long been considered an important factor in eating disorders. Bruch 

(1978) was one of the first to observe that anorexia nervosa (AN) was often characterised 

by a perfectionistic striving to achieve. Researchers have since described the importance of 

perfectionism in the development and maintenance of all forms of eating disorders, 

including AN, bulimia nervosa (BN), and eating disorders not otherwise specified 

(EDNOS) (Fairburn, Cooper et al., 2003; Pratt, Telch, Labouvie, Wilson, & Agras, 2001; 

Schmidt & Treasure, 2006; Shafran et al., 2002; Slade, 1982).  

 

The Eating Disorder Inventory-2 Perfectionism subscale (EDI-P; Garner, 1991) has been 

widely used in the study of perfectionism and eating disorders. The EDI-P was originally 

construed as a unidimensional measure of perfectionism. However, it has been observed 

that the EDI-P measures beliefs about perfectionism in the intrapersonal and interpersonal 

domains, which correspond to the “self-oriented” and “socially prescribed” perfectionism 

dimensions outlined in the Hewitt and Flett (1991) multidimensional model of 

perfectionism (Sherry, Hewitt, Besser, McGee, & Flett, 2004). Specifically, the EDI-P 

comprises three items that appear to assess self-oriented perfectionism (the belief that 

perfection is required in personal performance) and three items that appear to measure 

socially prescribed perfectionism (the belief that perfection in personal performance is 

expected by others). The EDI-P may therefore be composed of two correlated factors of 

self-oriented and socially prescribed perfectionism. 

 

Two studies have used confirmatory factor analysis (CFA) to evaluate the factor structure 

of the EDI-P in samples of university students. The two factor model of the EDI-P was 

supported in both studies (Joiner & Schmidt, 1995; Sherry et al., 2004). However, as both 
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of these studies evaluated the factor structure of the EDI-P in a non-clinical sample, it 

remains to be seen if the EDI-P is best represented by a two factor structure in a clinical 

eating disorder sample. 

 

Moreover, it is unclear how self-oriented and socially prescribed perfectionism dimensions 

are associated with eating disorders. A number of studies have compared self-oriented and 

socially prescribed perfectionism in eating disorder diagnostic groups and non-eating 

disorder control groups. Self-oriented perfectionism has been shown to be elevated in both 

AN and BN relative to psychiatric and healthy controls (Bastiani, Rao, Weltzin, & Kaye, 

1995; Castro-Fornieles et al., 2007; Cockell et al., 2002; Pratt et al., 2001). In contrast, 

socially prescribed perfectionism has been shown to be elevated in AN relative to controls 

in some studies (Bastiani et al., 1995; Cockell et al., 2002), but not others (Castro-Fornieles 

et al., 2007; Castro et al., 2004), and no difference in socially prescribed perfectionism has 

been observed between BN and controls (Castro-Fornieles et al., 2007; Pratt et al., 2001). 

Overall, these results suggest that self-oriented perfectionism may be more strongly 

associated with AN and BN than socially prescribed perfectionism.  

 

Only one study has investigated the relationship between EDI-P dimensions and eating 

disorder psychopathology in AN and BN. Watson, Raykos, Street, Fursland, and Nathan 

(2011) observed that EDI-P self-oriented perfectionism, but not socially prescribed 

perfectionism, was uniquely associated with dietary restraint, eating concern, weight 

concern, and shape concern in a sample of 201 females seeking treatment for an eating 

disorder (AN, BN, or EDNOS). However, the relationship between EDI-P dimensions, 

dietary restraint, and weight and shape concern has not been compared across eating 

disorder diagnoses.  
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The current study aimed to use CFA to investigate the factor structure of the EDI-P in a 

transdiagnostic eating disorder sample. It was expected that a two factor model of the EDI-

P would be supported. As it has been proposed that perfectionism operates to maintain 

eating disorders by encouraging determined striving to achieve in the valued domain of 

eating, weight, and shape, and their control (Fairburn, Cooper et al., 2003), it was 

hypothesised that perfectionism would be associated with weight and shape concerns and 

dietary restraint. Therefore, this study also aimed to identify the association between weight 

and shape concern, dietary restraint, and EDI-P perfectionism dimensions in AN, BN and 

EDNOS. It was hypothesised that self-oriented perfectionism would be more strongly 

associated with weight and shape concern and dietary restraint than socially prescribed 

perfectionism in all diagnostic groups. 

 

Method 

Participants and procedure 

Participants were 299 females with DSM-IV eating disorders assessed for treatment at an 

outpatient eating disorder service in Perth, Western Australia. Participants in the study by 

Watson et al. (2011) formed a subset (n=201) of the current sample. Data were collected 

upon initial presentation as part of a larger assessment protocol between April 2005 and 

October 2010. Service exclusion criteria included being in a clinical state that precluded 

outpatient eating disorder treatment, being younger than 16 years old, and a diagnosis of 

binge eating disorder (BED), which is not treated at this clinic. Height and weight were 

measured during the initial assessment to obtain body mass index (BMI). DSM-IV 

diagnosis was informed by administration of the Eating Disorder Examination (EDE; 

Fairburn & Cooper, 1993). Eleven participants were excluded due to more than 50% 

missing data on the EDI-P or EDE. Of the remaining 288 participants (mean age = 25.8 
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years; SD=8.8), 54 met DSM-IV diagnostic criteria for AN (mean BMI=15.80 kg/m2; 

SD=1.37), 122 met criteria for BN (mean BMI= 22.96 kg/m2; SD=3.45), and 112 met 

criteria for EDNOS (mean BMI= 20.62 kg/m2; SD= 3.62). Of those with AN, 35 met 

criteria for AN Restricting type and 19 met criteria for AN Binge-eating/Purging type. Of 

those with BN, 114 met criteria for BN Purging type and 8 met criteria for BN non-Purging 

type. Procedures were approved by the ethics committee of the Department of Health, 

Western Australia. 

 

Measures 

EDI-P 

The EDI-P is a six item, self-report measure of perfectionism (e.g., “I hate being less than 

best at things”) from the Eating Disorder Inventory-2 (Garner, 1991). Items are rated on a 

six point scale and item responses are weighted from 0 to 3 (“always”=3; “usually”=2; 

“often”=1; and “sometimes”, “rarely”, or “never” = 0) (Garner, 1991). Subscale scores are 

computed by summing item scores. Higher scores indicate greater perfectionism. 

 

Eating disorder symptoms  

The EDE (version 12; Fairburn & Cooper, 1993), a semi-structured interview that assesses 

the attitudinal and behavioural components associated with eating disorders, was used to 

measure weight and shape concern and dietary restraint. Two recent factor analyses of the 

EDE and Eating Disorder Examination Questionnaire have supported a brief one-factor 

model composed of eight Weight and Shape Concern items (Allen et al., 2011; Byrne et al., 

2010). The brief EDE score provided a measure of weight and shape concerns (range = 0 to 

6). The five-item Restraint subscale was used to measure dietary restraint (range = 0 to 6). 
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Data analysis 

CFA was performed using robust maximum likelihood estimation in LISREL 8.7 (Joreskog 

& Sorbom, 2002) to determine if the covariance structure of the EDI-P was better 

represented by one or two factors. For a good fit, it is recommended chi-square be non-

significant, the root mean square error of approximation (RMSEA) and the standardised 

root mean squared residual (SRMR) be less than .05, and the goodness of fit index (GFI) 

and comparative fit index (CFI) be greater than .95 (Hu & Bentler, 1999; Schermelleh-

Engel et al., 2003). 

 

Results 

Preliminary analysis 

Histograms suggested EDI-P items were non-normally distributed. To accommodate the 

skewed data, asymptotic covariance matrices were used in CFA in LISREL. Satorra-

Bentler chi-square was reported as it is recommended for multivariate non-normal samples, 

where N>200 (Curran et al., 1996). Missing data were observed on three EDE variables (6 

missing values) and were imputed using the expectation-maximization algorithm in SPSS. 

 

Confirmatory factor analysis 

CFA of the one-factor model (N=288) showed that all six items loaded significantly on the 

global EDI-P factor (Figure 1). However, chi-square was significant [χ2 (9)= 83.50, p 

<.001] and fit statistics suggested a poor fit to the data (GFI = .81, CFI=.96, RMSEA= .17 

and SRMR = .09).  
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Figure 1. Results of the confirmatory factor analysis of the one factor model of the Eating 

Disorder Inventory-II Perfectionism subscale. Standardised robust maximum likelihood 

parameter estimates reported; in parenthesis (unstandardised parameter estimate, standard 

error); all parameter estimates were significant; EDI-P, Eating Disorder Inventory-II 

Perfectionism subscale. 

 

CFA of the two factor model showed that all items loaded significantly on their specified 

factor (Figure 2). Factors were significantly correlated (φ= .74, p<.001). Chi-square was 

not significant [χ2 (8) = 14.20, p =.08] and fit statistics indicated that the model was a good 

fit to the data (GFI = .96, CFI=.99, RMSEA=.05 and SRMR=.04). Descriptive statistics and 

Cronbach’s alpha for the EDI-P factors are presented in Table 1.  
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Figure 2. Results of the confirmatory factor analysis of the two factor model of the Eating 

Disorder Inventory-II Perfectionism subscale. Standardised robust maximum likelihood 

parameter estimates reported; in parenthesis (unstandardised parameter estimate, standard 

error); all parameter estimates were significant with the exception of the error variance of 

variable 3; EDI-P, Eating Disorder Inventory-II Perfectionism subscale; EDI-SPP, socially 

prescribed perfectionism; EDI-SOP, self-oriented perfectionism.  

 

While the original four-point scoring method for the EDI-P was used in this study, a 

number of recent studies have used a six-point rating scale (e.g., Bardone-Cone, 2007; 

Watson et al., 2011). CFA was repeated to determine if results substantially differed using 

this six-point scoring method. Similarly to the results with the four-point rating scale, fit 

statistics for the two factor model indicated a better fit to the data than the one factor model. 
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Table 1. 

Descriptive statistics and correlation coefficients between study variables 

 n M (SD) 2. 3. 4. 5 α 

AN        

1. EDI-P 54 8.33 (5.74) .92*** .90*** .44** .33* .88 

2. EDI-SOP 54 5.06 (3.34) - .66*** .44** .38** .89 

3. EDI-SPP  54 3.28 (2.94)  - .37** .22 .79 

4. Brief EDE 54 4.11 (1.50)   - .70*** .88 

5. Restraint 54 4.01 (1.55)    - .72 

BN        

1. EDI-P 122 7.94 (5.59) .90*** .88*** .18* .15 .88 

2. EDI-SOP 122 4.63 (3.24) - .59*** .22* .20* .88 

3. EDI-SPP  122 3.31 (3.02)  - .10 .06 .83 

4. Brief EDE 122 4.54 (1.11)   - .47*** .83 

5. Restraint 122 4.05 (1.08)    - .50 

EDNOS        

1. EDI-P 112 7.58 (5.32) .91*** .87*** .27** .25** .83 

2. EDI-SOP 112 4.40 (3.25) - .59*** .25** .27** .84 

3. EDI-SPP  112 3.18 (2.71)  - .23* .16 .69 

4. Brief EDE 112 4.11 (1.42)   - .61*** .87 

5. Restraint 112 3.69 (1.51)    - .73 

Note: *p<.05; **p<.01; ***p<.001; EDI-P = Eating Disorder Inventory Perfectionism 

subscale; SOP = self-oriented perfectionism; SPP = socially prescribed perfectionism; EDE 

= Eating Disorder Examination; α = Cronbach’s alpha. 
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Multiple regression analysis 

Correlations between EDI-P perfectionism dimensions and study variables were examined 

(Table 1). Self-oriented perfectionism was significantly correlated with Brief EDE score 

and Restraint in AN, BN, and EDNOS. Socially prescribed perfectionism was significantly 

correlated with Brief EDE score in AN and EDNOS, but not BN, and was not significantly 

correlated with Restraint in any diagnostic group. 

 

Two multiple regression analyses were performed in each diagnostic group (AN, BN, and 

EDNOS) to identify the unique relationship between EDI-P dimensions and (i) Brief EDE 

score, and (ii) Restraint. Independent variables (self-oriented and socially prescribed 

perfectionism) were entered simultaneously. Output was explored to ensure assumptions 

for regression analysis were met. There was no indication of multicolinearity as tolerance 

statistics were well above .2 and variance influence factors were well below 10. Scatter 

plots of predicted values against residuals indicated that there was no violation of the 

assumptions of linearity and homoscedasticity. Normal probability plots indicated that the 

assumption of normally distributed errors of prediction was not substantially violated. 

 

Results for the multiple regression analyses are presented in Table 2. Together, self-

oriented perfectionism and socially prescribed perfectionism accounted for a significant 

proportion of the variance in Brief EDE in AN (F(2,51) = 6.41, p=.003; R2 = .20), BN 

(F(2,119) = 3.29, p=.04; R2 = .05), and EDNOS (F(2,109) = 4.33, p=.02; R2 = .07). Brief 

EDE score was significantly predicted by self-oriented perfectionism, but not socially 

prescribed perfectionism, in AN and BN. Squared semi-partial correlations indicated that 

self-oriented perfectionism uniquely accounted for 7% and 4% of the variance in Brief 

EDE in AN and BN respectively. For those with EDNOS, Brief EDE score was not 
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significantly predicted by either self-oriented perfectionism or socially prescribed 

perfectionism. 

 

Overall, self-oriented and socially prescribed perfectionism accounted for a significant 

proportion of the variance in Restraint in AN (F(2,51) = 4.26, p=.02; R2 = .14) and EDNOS 

(F(2,109) = 4.47, p=.01; R2 = .08), but not BN (F(2,119) = 2.87, p=.06; R2 = .05). Restraint 

was significantly predicted by self-oriented perfectionism, but not socially prescribed 

perfectionism, in all diagnostic groups. Self-oriented perfectionism uniquely accounted for 

10%, 4%, and 5% of the variance in Restraint in AN, BN, and EDNOS respectively.



   

 

Table 2 

Regression analyses predicting Brief EDE and EDE Restraint for each diagnostic category 

 AN  BN  EDNOS 

 b SE β p sr2  b SE β p sr2  b SE β p sr2 

Brief EDE                  

Self-oriented .15 .08 .34 .046 .07  .09 .04 .26 .02 .04  .07 .05 .17 .14 .02 

Socially prescribed .07 .09 .14 .40 .01  -.02 .04 -.06 .61 <.01  .07 .06 .13 .24 .01 

EDE Restraint                  

Self-oriented .19 .08 .41 .02 .10  .09 .04 .26 .02 .04  .13 .05 .28 .02 .05 

Socially prescribed -.03 .09 -.06 .75 <.01  -.03 .04 -.09 .42 <.01  <.01 .06 <.01 .99 <.01 

Note: B = unstandardised coefficient; SE = standard error; β = standardised coefficient; sr2= squared semi-partial correlation; EDE = Eating 

Disorder Examination.
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Discussion 

This study aimed to investigate the factor structure of the EDI-P in a transdiagnostic eating 

disorder sample. CFA supported a two dimensional model of the EDI-P comprising self-

oriented and socially prescribed perfectionism dimensions. This result extends the findings 

of previous studies that have identified a two factor structure for the EDI-P in non-clinical 

samples (Joiner & Schmidt, 1995; Sherry et al., 2004), by replicating this finding in a 

clinical eating disorder sample. 

 

This study also aimed to determine the unique association between EDI-P perfectionism 

dimensions, weight and shape concern, and dietary restraint in AN, BN, and EDNOS 

separately. It was observed that self-oriented perfectionism, but not socially prescribed 

perfectionism, was uniquely associated with dietary restraint in AN, BN, and EDNOS, and 

uniquely associated with weight and shape concern in AN and BN. This finding is in line 

with previous research that found that self-oriented perfectionism, but not socially 

prescribed perfectionism, was associated with dieting in a non-clinical sample (Bardone-

Cone, 2007). It could be argued, however, that negative affect may play a role in this 

association between self-oriented perfectionism, dietary restraint, and weight and shape 

concern, but this was not tested in the current study. Perfectionism and self-critical 

evaluations may lead to increased negative affect, and negative affect is associated with 

bulimic symptoms (Stice, 2002). Negative affect may also be associated with dietary 

restraint, although there is limited evidence to support this hypothesis (see Stice, 2002 for a 

review). 

 

Importantly, across all diagnostic categories, socially prescribed perfectionism accounted 

for only 1%, or less, of the variance in dietary restraint and weight and shape concern. 
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While self-oriented perfectionism accounted for a greater percentage of variance in these 

symptoms (7-10% in AN, 4% in BN, and 2-5% in EDNOS), the unique association 

between self-oriented perfectionism, weight and shape concern, and dietary restraint was 

still relatively small in those with BN or EDNOS. While cross-sectional associations were 

investigated in this study and conclusions about causality cannot be drawn, it is possible to 

speculate that self-oriented perfectionism may play a greater role in the maintenance of AN 

than BN or EDNOS. This hypothesis is supported by research suggesting that perfectionism 

predicts poor treatment outcome for AN but not BN (see Bardone-Cone et al., 2007 for a 

review). It is therefore recommended that clinicians be particularly vigilant for self-oriented 

perfectionism in patients with AN.  

 

It has been argued that the pursuit of self-imposed standards is at the core of the 

perfectionism construct (Shafran et al., 2002). This argument is supported by our finding 

that self-oriented perfectionism, but not socially prescribed perfectionism, accounted for 

unique variance in weight and shape concern and dietary restraint. It is likely that the 

relationship between the two dimensions of perfectionism is complex and self-oriented 

perfectionism beliefs may well be shaped by external influence (i.e., socially prescribed 

standards). However, once self-oriented perfectionism has evolved it is these beliefs that 

seem most closely associated with weight and shape concern and dietary restraint in both 

AN and BN. It has been proposed that self-critical evaluative tendencies are central to the 

role of perfectionism in eating disorders (Dunkley, Blankstein, Masheb, & Grilo, 2006), 

and compulsive exercise (Taranis & Meyer, 2010). It may be that self-imposed standards 

are more directly related to such self-critical evaluative tendencies than socially prescribed 

standards, and that treatment should target not just self-imposed personal standards of 
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weight, shape, and dietary control, but the self-criticism associated with these self-imposed 

standards. 

 

The findings of this study were, however, in contrast to the findings of a previous study, 

which observed that EDI-P socially prescribed perfectionism, but not self-oriented 

perfectionism, was significantly associated with weight and shape concern in 236 

overweight adults seeking treatment for BED (Dunkley et al., 2006). As participants in the 

Dunkley et al. study were overweight, it may be that socially prescribed standards are more 

salient for this population as a result of weight stigma. Given that the results of this study 

may have differed from Dunkley et al. due to the weight status of the sample, 

supplementary analyses were performed to determine the relationship between weight and 

shape concern and perfectionism dimensions in those patients in the overweight BMI range 

in the current study (BMI>25; n=38). It was found that Brief EDE was not significantly 

correlated with either self-oriented perfectionism (r=-.03, p=.88) or socially prescribed 

perfectionism (r=.07, p=.67) in this group. However, the mean BMI of overweight 

participants in the current study (M=28.3, SD=3.0) was lower than that in the Dunkley et al. 

study (M=36.2, SD=8.9). Therefore, it may be that socially prescribed perfectionism is 

more strongly associated with weight and shape concerns than self-oriented perfectionism 

in those who are markedly overweight (i.e., BMI>30), due to weight-related stigma, but 

further research is needed to test this hypothesis.  

 

This study supports a two-factor model of the EDI-P and suggests that self-oriented and 

socially prescribed perfectionism are differentially associated with dietary restraint and 

weight and shape concern in AN, BN, and EDNOS. It is therefore recommended that future 

studies employ the EDI-P as a two-dimensional measure. This study also highlights the 
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importance of self-oriented perfectionism in AN in particular, and supports the hypothesis 

that self-imposed standards are central to perfectionism in eating disorders. 
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SECTION THREE 

Evaluating the cognitive-behavioural theory of bulimia nervosa 
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Foreword 

 

The purpose of this section was to directly test predictions from the original and the 

enhanced cognitive-behavioural models of BN. Chapter Five used cross-sectional data from 

patients seeking treatment for BN or atypical BN to evaluate and compare the original and 

the enhanced cognitive-behavioural models of BN. Chapter Six used repeated measures 

data from the first ten weeks of CBT for patients with BN and atypical BN to extend the 

cross-sectional findings from Chapter Five, by providing a more direct test of the 

maintenance processes outlined in the original cognitive-behavioural model.  
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CHAPTER FIVE 

An evaluation of the enhanced cognitive-behavioural model of 

bulimia nervosa 
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Abstract 

The original cognitive-behavioural model of bulimia nervosa (BN) has been enhanced to 

include four additional maintaining mechanisms: low self esteem, clinical perfectionism, 

interpersonal problems, and mood intolerance. These models have been used to guide 

cognitive-behavioural treatment for BN, but the enhanced model has yet to be directly 

evaluated as a whole in a clinical sample. This study aimed to compare and evaluate the 

original and the enhanced cognitive-behavioural models of BN using structural equation 

modeling. The Eating Disorder Examination and self report questionnaires were completed 

by 162 patients seeking treatment for BN (N=129) or atypical BN (N=33). Fit indices 

suggested that both the original and enhanced models provided a good fit to the data, but 

the enhanced model accounted for more variance in dietary restraint and binge eating. In 

the enhanced model, low self esteem was associated with greater overevaluation of weight 

and shape, which, in turn, was associated with increased dietary restraint. Interpersonal 

problems were also directly associated with dietary restraint, and binge eating was 

associated with increased purging. While the current study provides support for some 

aspects of the enhanced cognitive-behavioural model of BN, some key relationships in the 

model were not supported, including the important conceptual relationship between dietary 

restraint and binge eating. 
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Introduction 

The original cognitive-behavioural model of bulimia nervosa (BN) (Fairburn et al., 1986; 

Fairburn, Marcus et al., 1993) outlines the cognitive and behavioural factors that maintain 

this disorder and forms the foundation of cognitive-behaviour therapy (CBT) for BN. At the 

centre of this model is a dysfunctional system of self evaluation, whereby self worth is 

largely defined in terms of eating, weight, or shape, and their control. This overevaluation 

of the importance of weight and shape can then lead to extreme dietary restraint, which 

often includes inflexible dietary rules about food and eating. Due to the physiological and 

psychological effects of dietary restraint, these inflexible dietary rules are difficult to 

maintain and, when broken, often lead to episodes of binge eating. Binge eating serves to 

increase concerns about weight and shape, thereby maintaining further dietary restraint. 

Following binge eating, concerns about weight and shape encourage the use of 

compensatory behaviours, such as self-induced vomiting or laxative misuse, in an attempt 

to mitigate the effect of binge eating on weight and shape. The belief that purging guards 

against binge-related weight gain removes a deterrent against binge eating, and serves to 

maintain a cycle of binge-purge behaviour.  

 

Fairburn, Cooper, and Shafran (2003) have extended this original cognitive-behavioural 

model in an attempt to more fully encapsulate the factors involved in the maintenance of 

eating disorders. The enhanced cognitive-behavioural model describes how core low self 

esteem, clinical perfectionism, mood intolerance, and interpersonal problems interact with 

the core psychopathology of BN (described in the original model) to obstruct change in 

some patients. In certain patients, low self esteem and clinical perfectionism are proposed 

to encourage increased striving to achieve in the valued domain of weight and shape. Low 

self esteem and clinical perfectionism may also lead to negative self-evaluations following 
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perceived failure to achieve in the valued domain of weight and shape, thereby maintaining 

the overevaluation of the importance of weight and shape. Mood intolerance (the perceived 

inability to withstand aversive mood states) may also play a role in the maintenance of 

binge eating and purging. As in the affect regulation model of binge eating (Wiser & Telch, 

1999), the enhanced model suggests that individuals with mood intolerance may engage in 

binge eating and purging in order to cope with the experience of intense mood states 

(Fairburn, Cooper et al., 2003). Finally, the enhanced cognitive-behavioural model 

proposes that, for some patients, interpersonal problems may maintain eating disorders by, 

for example, magnifying concerns about shape and weight, acting as a trigger for binge 

eating episodes, or exacerbating self esteem concerns (Fairburn, Cooper et al., 2003). The 

success of interpersonal psychotherapy in treatment trials for BN provides some indirect 

support for the hypothesised role of interpersonal factors in the maintenance of BN 

(Fairburn, Jones et al., 1993; Fairburn et al., 1995).  

 

A number of prospective studies have examined the role of variables in the original 

cognitive-behavioural model in the development of eating disorder symptoms in non-

clinical samples. Appearance overevaluation (similar to overevaluation of weight and 

shape) has been shown to prospectively predict dietary restraint in female adolescents 

(Spangler, 2002), and numerous studies have found that dietary restraint prospectively 

predicts binge eating in children (Allen, Byrne, La Puma et al., 2008) and female 

adolescents (Field et al., 2008; Stice, 2001; Stice & Agras, 1998; Stice et al., 2002). These 

studies point to the importance of appearance overevaluation and dietary restraint in the 

development of eating disorder symptoms but they did not attempt to evaluate the original 

or enhanced cognitive-behavioural models as a whole.  
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Five cross-sectional studies have employed structural equation modeling or path analysis to 

simultaneously evaluate conceptual relationships within the original or enhanced cognitive-

behavioural models. In the first study, drive for thinness and body dissatisfaction were 

found to be associated with dietary restraint, dietary restraint predicted binge eating, and 

binge eating predicted purging amongst a sample (N=526) of males and females aged over 

15 (Byrne & McLean, 2002). However, the relationship between dietary restraint and binge 

eating was opposite to that predicted, as lower levels of dietary restraint were associated 

with increased binge eating. The second study tested some aspects of the original model in 

a sample of overweight adult females (N=444) (Womble et al., 2001). In support of the 

cognitive-behavioural model it was found that body dissatisfaction predicted dietary 

restraint which, in turn, predicted binge eating. The third study tested a path analysis model 

of variables associated with disordered eating in a sample of female adolescents (N=323) 

(Wade & Lowes, 2002). Perfectionism and low self esteem were associated with weight 

and shape concern, and weight and shape concern predicted disturbed eating (dietary 

restriction, loss of control over eating, purging, and compulsive exercise). The fourth study 

evaluated the original model in a sample of obese male and female children and adolescents 

(N=196) (Decaluwe & Braet, 2005), and found support for all tested relationships in the 

model. Specifically, low self esteem was associated with greater overevaluation of weight 

and shape, which in turn was associated with greater dietary restraint. Dietary restraint was 

also associated with increased binge eating. Finally, the enhanced cognitive-behavioural 

model has been evaluated in a sample of 227 undergraduate students (78 male and 149 

female) and 70 patients seeking psychological or surgical treatment for overweight or 

obesity (4 male and 66 female) (Allen, 2009). This study represents the most 

comprehensive evaluation of the enhanced cognitive-behavioural model to date. Self 

esteem and perfectionism were significantly associated with overevaluation of weight and 
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shape, which, in turn, was significantly associated with dietary restraint. Dietary restraint 

was associated with binge eating, and binge eating was associated with purging. Mood 

intolerance was positively associated with both binge eating and purging. While most 

expected relationships in the model were supported, the model as a whole was a poor fit to 

the data and accounted for only a small percentage of the variance in binge eating (7%). 

 

These five studies provide some support for key relationships within the original and 

enhanced cognitive-behavioural models, but none of these studies employed either a 

clinical sample or, more specifically, a sample of participants with the BN phenotype, 

which significantly limits the conclusions that can be drawn. Further, most of these studies 

failed to specifically evaluate the role of overevaluation of weight and shape, which is a 

core construct in the cognitive-behavioural model. 

 

Whilst no studies have employed structural equation modeling to evaluate the original or 

enhanced cognitive-behavioural models in a BN sample, a number of alternative lines of 

evidence provide some support for the original model in the persistence of eating disorder 

symptoms in BN. First, the success of CBT for BN (e.g., Agras et al., 2002; Fairburn et al., 

2009), based on the maintaining mechanisms outlined in the cognitive-behavioural model, 

provides some indirect support for the utility of the model. Second, three longitudinal 

studies have found support for some of the key relationships in the original model in BN 

samples. A prospective study of the natural course of BN in a female community sample 

(N=102) (Fairburn, Stice et al., 2003) found that overevaluation of weight and shape at 

baseline was associated with change in dietary restraint 15 months later, and increase in 

dietary restraint was associated with concurrent increase in binge eating. In addition, a 

study examining mediators of change over the course of CBT for BN (N=154) found that 
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decrease in dietary restraint at week four of treatment mediated reduction in binge eating at 

post-treatment (Wilson et al., 2002). Finally, Spangler, Baldwin, and Agras (2004) 

observed that increase in dietary restraint was associated with increase in weight and shape 

concerns and self-induced vomiting during CBT for BN (N=56). 

 

While these studies provide some support for aspects of the cognitive-behavioural theory in 

BN samples, the enhanced cognitive-behavioural model has yet to be directly evaluated as a 

whole in a clinical sample. It is therefore unclear how well the enhanced model accounts 

for eating disorder symptoms amongst patients with BN. As this model is used to guide the 

cognitive-behavioural treatment of BN, the lack of a direct evaluation of the enhanced 

cognitive-behavioural model in a clinical sample is a critical gap in the research literature.  

 

The current study therefore aimed to evaluate the original and enhanced cognitive-

behavioural models in a sample of patients seeking treatment for BN or atypical BN. Three 

research questions were explored. First, does the original model provide a good 

representation of the relationship between overevaluation of weight and shape, restraint, 

binge eating, and purging? Second, do the additional variables in the enhanced model show 

the expected relationships with overevaluation of weight and shape, dietary restraint, binge 

eating, and purging? Third, does the enhanced model provide a better account of the 

occurrence of dietary restraint, binge eating and purging than the original model? 

 

Specification of the original and enhanced cognitive-behavioural models was informed by 

Fairburn and colleagues’ (2003) model description. The original model has been clearly 

specified (Fairburn, Cooper et al., 2003), and on this basis it was hypothesised that: 

overevaluation of weight and shape would be positively associated with dietary restraint; 
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dietary restraint would be positively associated with binge eating; and binge eating would 

be positively associated with purging. For the enhanced model, Fairburn et al. (2003) 

clearly specify the role of low self esteem, perfectionism, and mood intolerance. Hence, in 

addition to the associations outlined in the original model, it was expected that: self esteem 

would be negatively associated with overevaluation of weight and shape, perfectionism 

would be positively associated with overevaluation of weight and shape and dietary 

restraint, and mood intolerance would be positively associated with binge eating and 

purging. However, the expected associations between interpersonal problems and specific 

variables in the enhanced model have not been as clearly delineated (Fairburn, Cooper et 

al., 2003). As such, four planned nested model comparisons were conducted to determine if 

specifying a relationship between interpersonal problems and overevaluation of weight and 

shape, dietary restraint, binge eating, and purging improved model fit. As the model does 

not clearly delineate the role of interpersonal problems, no specific hypotheses were made 

about associations between interpersonal problems and the core variables in the enhanced 

model.  

 

Method 

Participants and procedures 

Participants were female patients with an eating disorder who were referred and assessed 

for treatment at an outpatient mental health service in Perth, Western Australia. Data were 

collected upon initial presentation as part of a larger assessment protocol between April 

2005 and November 2010. Height and weight were measured during the initial assessment 

to obtain body mass index (BMI; weight/height2). The Eating Disorder Examination (EDE; 

Fairburn & Cooper, 1993) was administered to determine diagnosis based on the 

Diagnostic and Statistical Manual of Mental Disorders (4th ed., text rev.; American 
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Psychiatric Association, 2000). Participants were included in the current study if they 

received a diagnosis of BN or were classified atypical BN. For the current study, atypical 

BN was defined as a diagnosis of eating disorder not otherwise specified, with 

BMI>17.5kg/m2, one or more episode of objective binge eating in the past 28 days, and one 

or more episode of compensatory behaviour in the past 28 days, as measured by the EDE. 

Five participants who had more than 50% missing data on one scale were excluded. Of the 

remaining 162 participants, 129 were diagnosed with BN (mean age= 26.2 years, SD= 7.6; 

mean BMI= 22.8 kg/m2, SD=3.4), and 33 were classified atypical BN (mean age= 24.5 

years, SD= 9.9; mean BMI= 21.4 kg/m2, SD= 4.3). Procedures for this study were approved 

by the Human Research Ethics Committee at the Department of Health, Western Australia. 

 

Measures 

Variables outlined in the original cognitive-behavioural model 

The EDE (version 12; Fairburn & Cooper, 1993) was used to measure all variables in the 

original cognitive-behavioural model, including overevaluation of the importance of weight 

and shape, dietary restraint, objective binge eating, and purging. The EDE is a semi-

structured interview that assesses the attitudinal and behavioural components associated 

with eating disorders. Two items within the EDE assess overevaluation of weight and shape 

(“Over the past four weeks has your shape been important in influencing how you feel 

about yourself as a person?” and “Over the past four weeks has your weight been important 

in influencing how you feel about yourself as a person?”; α=.70). The five item Restraint 

subscale provided a measure of dietary restraint (α=.57). Objective binge eating was 

measured as the number of episodes in the past 28 days, and purging was measured as the 

number of episodes of self-induced vomiting, laxative misuse, and/or diuretic misuse across 

the same time period.  
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Self esteem  

Self esteem was measured using the Rosenberg Self Esteem Scale (RSES; Rosenberg, 

1965), which is a 10 item self-report measure of global self-esteem that has been widely 

used in the study of disordered eating. Items are rated on a four point scale ranging from 1 

(“Strongly Disagree”) to 4 (“Strongly Agree”), with higher scores indicating higher self-

esteem. The RSES has shown satisfactory internal consistency and convergent validity with 

alternative measures of self esteem (Demo, 1985; Griffiths et al., 1999). In the current 

study, the RSES demonstrated satisfactory internal consistency (α= .86).  

 

Perfectionism 

Perfectionism was measured using the Perfectionism subscale from the Eating Disorder 

Inventory 2 (EDI-2; Garner et al., 1993). The EDI-2 is a self-report measure that assesses 

the psychological features associated with eating disorders. The Perfectionism subscale of 

the EDI-2 is a six item measure, with higher scores indicating greater perfectionism. A two 

factor model of the Perfectionism subscale, composed of Socially Prescribed Perfectionism 

and Self-oriented Perfectionism, has been supported in a sample of female undergraduate 

students and a sample of patients seeking treatment for an eating disorder (Lampard, Byrne, 

McLean, & Fursland, in press; Sherry et al., 2004). Items from the Self-oriented 

Perfectionism subscale (which measures the degree to which participants expect perfection 

of themselves) were used in this study because this subscale, but not socially prescribed 

perfectionism, has been shown to account for unique variance in eating disorder symptoms 

(Lampard et al., in press; Watson et al., 2011). Internal consistency of the Self-oriented 

Perfectionism subscale was adequate in the current study (α= .85). 
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Mood intolerance 

The Distress Tolerance Scale (DTS; Corstorphine et al., 2007) is a 20-item self-report 

measure of the tendency to use coping strategies to regulate the experience of affect. A 

number of factor structures have been proposed for the DTS (Corstorphine et al., 2007; 

Raykos et al., 2009). A recent confirmatory factor analysis in an eating disordered sample 

identified three factors measuring the tendency to avoid the experience of emotion 

(Lampard, Byrne, McLean, & Fursland, 2011a). The Behavioural Avoidance of Positive 

Affect subscale (measuring the tendency to avoid situations that provoke positive affect; 

e.g., “I won’t engage in activities/relationships about which I know I will become too 

enthusiastic”; α= .68) and the Behavioural Avoidance of Negative Affect subscale 

(measuring the tendency to avoid situations that provoke negative affect; e.g., “I avoid 

situations that I know will make me nervous”; α= .63) were employed in this study. Higher 

scores on each subscale reflect greater avoidance of affect. These subscales have been 

shown to correlate with eating disorder symptoms in non-clinical and clinical samples 

(Lampard, Byrne et al., 2011a). 

 

Interpersonal problems 

The Inventory of Interpersonal Problems-32 (IIP-32; Barkham et al., 1996) is a 32 item 

measure yielding eight subscales that reflect different aspects of interpersonal behaviour. 

The IIP-32 has demonstrated satisfactory internal consistency in outpatient and non-clinical 

samples (Barkham et al., 1996). A recent study employing regression analysis identified 

that two subscales from the IIP-32 (Hard to be Sociable and Too Dependent) accounted for 

unique variance in eating disorder symptoms in a non-clinical sample (N=227) (Lampard, 

Byrne, & McLean, 2011). These two subscales were used in this study as measures of 

interpersonal problems. The Hard to be Sociable subscale measures difficulty engaging in 
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social relationships (e.g., “It is hard for me to socialize with other people”). The Too 

Dependent subscale measures dependency on others for approval (e.g., “I want people to 

admire me too much”). Higher scores on these subscales indicate greater interpersonal 

problems. Internal consistency of the Hard to be Sociable and Too Dependent subscales 

was adequate in the current study (α= .89 and .72 respectively). 

 

Data analysis 

Structural equation modeling (SEM) was performed using maximum likelihood estimation 

with covariance matrices in LISREL 8.7 (Joreskog & Sorbom, 2002) to test the original and 

the enhanced model. SEM is a form of regression modeling that enables the researcher to 

estimate the relationships between complex sets of variables and to estimate measurement 

error in observed variables (such as questionnaire items).  

 

As recommended by Bollen and Long (1993), fit of the structural models was assessed by 

examining (i) co-efficient estimates, (ii) percentage of variance accounted for in dietary 

restraint, binge eating, and purging, and (iii) goodness-of-fit statistics, which provide an 

indication of the adequacy of the fit between the proposed model and the observed data. For 

a satisfactory fit, it is recommended chi-square be non-significant, the root mean square 

error of approximation (RMSEA) be less than .05, standardised root mean squared residual 

(SRMR) be less than .05, adjusted goodness of fit index (AGFI) be greater than .90 and the 

goodness of fit index (GFI) and comparative fit index (CFI) be greater than .95 (Hu & 

Bentler, 1999; Schermelleh-Engel et al., 2003). Parameter estimates were deemed 

significantly different from zero (p<.05) if t was greater than 1.96. SEM analysis followed 

the approach used by Rowe (2002).  
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Results 

Preliminary data analysis 

Missing data were observed for 11 cases (15 missing values in total), and were imputed 

using expectation-maximisation in SPSS. No missing data were observed on key outcome 

variables (e.g., binge eating, purging).  

 

Histograms of model variables were inspected for normality. The distribution of binge 

eating and purging was suggestive of substantial positive skew. Binge eating and purging 

variables were transformed using square root transformation, which substantially reduced 

the skew statistics. However, as no substantial differences were observed between the 

transformed and untransformed structural models, untransformed results are reported. 

 

Measurement models 

Measurement models estimate the relationship between a set of observed variables and the 

underlying latent variable, whilst estimating measurement error. Measurement models were 

estimated for latent variables with three or more indicator variables (Self Esteem, 

Perfectionism, and Restraint). Items with low factor score regression weights were removed 

from the measurement model until a good-fitting model was obtained. Coefficient H 

(Hancock & Mueller, 2001) was examined as a measure of reliability, as it considers the 

relative influence of each item in the measurement model. Self Esteem was measured with 

four RSES items, Perfectionism was measured with all three EDI-P-self-oriented 

perfectionism items, and Restraint was measured with all five EDE Restraint items. 

Coefficient H indicated excellent reliability for all three measurement models (Self Esteem 

= .88, Perfectionism = .92, and Restraint = .85). Chi-square was non-significant for all 
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measurement models and goodness-of-fit statistics were indicative of well-fitting models 

(GFI range = .96 to .99, RMSEA<.03).  

 

Composite variables were generated for the structural model to reduce the number of 

indicator variables in the model, and thus reduce the instability of fit statistics (Rowe, 

2002). A composite variable was created for each latent variable with three or more 

indicator variables (Self Esteem, Perfectionism, and Restraint). Composite variables were 

formed by summing each item score weighted by its factor score regression weight. The 

procedure and formulae outlined by Munck (1979) were used to calculate the factor loading 

between the composite variable and latent variable (standard deviation *√Coefficient H 

reliability) and error variance of each composite variable [variance*(1-Coefficient H 

reliability)] in the structural model [Self Esteem = .60 (.05), Perfectionism = 1.03 (.09), and 

Restraint = 1.06 (.20)]. These parameter values were fixed in the structural model.  

 

Individual measurement models could not be estimated for the latent variables that were 

measured with only two indicator variables (Overevaluation of Weight and Shape, Mood 

Intolerance, and Interpersonal Problems). Overevaluation of Weight and Shape was 

measured with two EDE items (r=.56, p<.001), Mood Intolerance was measured with DTS-

Behavioural Avoidance of Positive Affect and DTS-Behavioural Avoidance of Negative 

Affect subscale scores (r=.34, p<.001), and Interpersonal Problems was measured with IIP-

Hard to be Sociable and IIP-Too Dependent subscale scores (r=.30, p<.001). Each of these 

latent variables was specified within the structural model to be comprised of the two 

relevant indicator variables, and these relationships were estimated within the model.  

Descriptive statistics for model variables and correlations between model variables and key 

dependent variables are shown in Table 1.  
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Structural model of the original model of BN 

The structural model comprised five indicators, four latent variables, and 11 free 

parameters. The ratio of cases to free parameters was approximately 15:1, which exceeds 

the recommendations by Bentler and Chou (1987), indicating the sample size was sufficient 

for analysis. The model was composed of one exogenous variable (Overevaluation of 

weight and shape) and three endogenous variables (Restraint, Binge Eating, and Purging). 

 

The original cognitive-behavioural model was estimated (N=162) (Figure 1). Chi-square 

was non-significant [χ2 (5) = 2.57, p =.77] and fit indices suggested the model provided a 

good fit to the data (RMSEA<.001, SRMR=.03, GFI=.99, AGFI=.98, and CFI=.99). 

Squared multiple correlations indicated that the model accounted for 8.7% of the variance 

in Restraint, 0.7% of the variance in Binge Eating, and 13.0% of the variance in Purging. 

Significant paths were observed between Overevaluation of Weight and Shape and 

Restraint, and between Binge Eating and Purging. A weak and non-significant path was 

observed between Restraint and Binge Eating. 



  

 

Table 1. 

Mean and standard deviation for each variable in the structural models and correlations with key dependent variables 

Variable Mean (SD) Restraint Binge Eating Purging 

Self esteem composite (RSES items 5, 6, 7, and 9) 2.28 (.64) -.30*** .11 -.07 

Self-oriented perfectionism composite 1.50 (1.07) .15 -.14 -.04 

Interpersonal problems: IIP-32 Hard to be sociable 1.64 (1.07) .34*** -.13 -.08 

Interpersonal problems: IIP-32 Too dependent  2.18 (.97) .16* -.08 .12 

Mood intolerance: DTS-Behavioural avoidance of positive affect 1.93 (.80) .29*** -.21** -.03 

Mood intolerance: DTS-Behavioural avoidance of negative affect  3.12 (.91) .12 -.15 .06 

EDE overevaluation of shape 5.18 (1.00) .29*** -.12 .16* 

EDE overevaluation of weight 4.94 (1.33) .38*** -.16* .05 

Restraint composite (EDE items 8, 9, 10, 11 and 12) 3.61 (1.15) - -.07 -.08 

Objective binge eating episodes 26.01 (23.28) - - .36*** 

Purging episodes 38.14 (44.81) - - - 

Note: N = 151; RSES = Rosenberg Self Esteem Scale; IIP-32 = Inventory of Interpersonal Problems-32; DTS = Distress 

Tolerance Scale; EDE = Eating Disorder Examination; *p<.05; **p<.01; ***p<.001. 
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Figure 1. Structural model for the original cognitive-behavioural model of bulimia nervosa 

(standardised coefficients reported; standard errors in parenthesis; *p<.05; **p<.01; 

***p<.001).  

 

Structural model of the enhanced model of BN 

The structural model comprised 11 indicators, eight latent variables, and 32 free 

parameters. The ratio of cases to free parameters was approximately 5:1, which is at the 

lower sample size limit recommended by Bentler and Chou (1987). The enhanced model 

was composed of four exogenous variables (Self Esteem, Perfectionism, Interpersonal 

Problems, and Mood Intolerance) and four endogenous variables (Overevaluation of 

Weight and Shape, Restraint, Binge Eating, and Purging).  

 

The enhanced cognitive-behavioural model was estimated (N=162) (Figure 2). Chi-square 

was significant [χ2 (35) = 65.20, p =.001] and fit indices indicated the model did not 

provide a good fit to the data (RMSEA=.07, SRMR=.07, GFI=.93, AGFI=.87, and 
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CFI=.91). Planned nested model comparisons were used to identify whether specifying 

relationships between Interpersonal Problems and core variables (Overevaluation of Weight 

and Shape, Restraint, Binge Eating, and Purging) improved the model. Adding the path 

between Interpersonal Problems and Restraint resulted in a significant improvement in chi-

square and a significant path estimate. Conversely, adding direct paths between 

Interpersonal Problems and Overevaluation of Weight and Shape, Binge Eating, and 

Purging produced non-significant paths and did not produce a significant improvement in 

chi-square. The path between Interpersonal Problems and Restraint was therefore added to 

the final model. Chi-square for the final model was marginally significant [χ2 (34) = 48.62, 

p =.05] and fit indices indicated the model provided a good fit to the data (RMSEA=.05, 

SRMR=.05, GFI=.95, AGFI=.90, and CFI=.96). Squared multiple correlations indicated 

that the final model accounted for 28.9% of the variance in Restraint, 6.5% of the variance 

in Binge Eating, and 14.2% of the variance in Purging. 

 

Significant path estimates were observed between Self Esteem and Overevaluation of 

Weight and Shape; Overevaluation of Weight and Shape and Restraint; Interpersonal 

Problems and Restraint; Binge Eating and Purging; and Mood Intolerance and Binge 

Eating, although this relationship was in the opposite direction to that predicted. 

Perfectionism was not significantly associated with Overevaluation of Weight and Shape or 

Restraint; Mood Intolerance was not significantly associated with Purging; and, as found 

for the original model, Restraint was not associated with Binge Eating. 
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Figure 2. Structural model for the enhanced cognitive-behavioural model of bulimia 

nervosa (standardised coefficients reported; standard errors in parenthesis; *p<.05; 

**p<.01; ***p<.001). 

 

Discussion 

This study aimed to evaluate the original and enhanced cognitive-behavioural models of 

BN with a sample of patients seeking treatment for BN or atypical BN. Goodness-of-fit 

indices suggested that both the original and enhanced models of BN provided a good fit to 

the data, and both models accounted for a similar proportion of variance in purging. 

However, results indicated that the enhanced model accounted for a greater proportion of 

variance in dietary restraint and binge eating than the original model. This suggests that the 
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added variables in the enhanced model, specifically interpersonal problems and mood 

intolerance, improved the explanatory utility of the model.  

 

Several aspects of the original and enhanced cognitive-behavioural theory were supported 

in the current study. Lower self esteem was associated with greater overevaluation of 

weight and shape, which, in turn, was associated with increased dietary restraint. Increased 

binge eating was associated with increased purging. Finally, interpersonal problems were 

directly associated with only one core eating disorder symptom, namely dietary restraint.  

 

A number of predicted relationships in the enhanced model were not supported. First, the 

enhanced model outlines a role for mood intolerance in the maintenance of binge eating and 

purging, but the expected associations between these variables were not observed. Mood 

intolerance was not associated with purging. Further, greater mood intolerance (measured 

as the tendency to avoid the experience of affect) was associated with less binge eating in 

the enhanced model, when the opposite relationship was hypothesised. This was 

unexpected, and further research is needed to understand the implications of this result. 

However, it is possible to speculate that those who actively avoid situations that provoke 

emotion are less likely to experience intense affect, and thus less likely to need to resort to 

binge eating to regulate affect. 

  

Second, a very weak and non-significant path was observed between restraint and binge 

eating in both models. The relationship is central to the cognitive-behavioural model of BN 

and yet was not supported in the current study. Supplementary analyses were performed to 

determine if those in the highest quartile of binge eating frequency reported significantly 

greater dietary restraint than those in the lowest quartile. Supporting the SEM results, EDE 
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Restraint did not significantly differ between groups [t (86) = .84, p=.40; mean Restraint for 

lowest binge quartile = 4.17 (SD= 1.10); mean Restraint for highest binge quartile = 3.97 

(SD= 1.18)]. Previous studies have found an association between dietary restraint and binge 

eating in non-clinical samples (e.g., Womble et al., 2001), but studies investigating this 

relationship in patients with BN have produced mixed results. For example, in support of 

the relationship between dietary restraint and binge eating, Wilson et al. (2002) found that 

reductions in dietary restraint by week four of treatment for BN mediated decreases in 

binge eating frequency by post-treatment. Conversely, Lowe, Thomas, Safer, and Butryn 

(2007) found an inverse relationship between dietary restraint (as measured by the EDE) 

and binge eating amongst patients seeking treatment for BN (N=194), and Lowe, Gleaves, 

and Murphy-Eberenz (1998) found that BN patients who reported frequent dieting did not 

have a greater binge frequency than those who reported infrequent dieting. Given these 

mixed results the nature of the relationship between dietary restraint and binge eating 

remains unclear. It is possible that dietary restraint may play a lesser role in the 

maintenance of binge eating than described by the cognitive-behavioural theory, but this 

cannot be determined from the cross-sectional data reported in the current study.  

 

Finally, perfectionism was not significantly associated with overevaluation of the 

importance of weight and shape. Wade and Lowes (2002) observed a weak, but significant, 

relationship between perfectionism and weight and shape concern (standardised estimate 

=.14) in their path analysis study of adolescents (N=323). In the current study, the strength 

of the relationship between perfectionism and overevaluation of weight and shape was 

similar (standardised estimate = .12). While the sample size for the current study (N=162) 

represents a medium sample size for SEM (Kline, 2005), and is adequate to detect medium 

effects based on the criteria described by Cohen (1988), this study may have had 
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insufficient power to detect a small effect. In addition, Fairburn, Cooper at al (2003) 

specify that the additional variables in the enhanced cognitive-behavioural model are 

applicable to some, but not all, patients with BN. The hypothesis that only some patients 

with BN express perfectionism beliefs may explain why the observed relationship between 

perfectionism and overevaluation of the importance of weight and shape was weak. 

Nevertheless, results suggest that the relationship between perfectionism and 

overevaluation of weight and shape may not be particularly strong in BN.  

 

While the enhanced cognitive-behavioural model was a good fit to the data and appeared to 

provide a better account of the maintenance of BN than the original model, it still only 

accounted for a small percentage of variance in binge eating (6.5%) and purging (14.2%). 

There are at least two possible explanations for this result. First, the model may not specify 

all cognitive, behavioural, or affective factors that are important in the maintenance of BN. 

For example, an alternative theory of the maintenance of BN (M. J. Cooper, Wells, & 

Todd, 2004) identifies a range of cognitive factors such as positive and negative beliefs 

about eating, thoughts about having no control over eating, and permissive thoughts about 

eating, that are not included in the cognitive-behavioural model and that may play a role in 

the persistence of BN. Given that preliminary research indicates the importance of some of 

these additional maintaining mechanisms in BN (e.g., M. J. Cooper, Todd, Turner, & 

Wells, 2007), it is likely that the enhanced model as currently specified may not provide a 

comprehensive account of the maintenance of BN.  

 

Second, the constructs in the enhanced model may not have been adequately measured. 

Whilst SEM was used to minimise the impact of measurement error, the measurement of 

psychological constructs such as perfectionism, mood intolerance and interpersonal 
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problems remains a challenge. The measurement of interpersonal difficulties was 

particularly problematic as the role of interpersonal problems in the enhanced cognitive-

behavioural model has yet to be clearly delineated. This study explored the role of two 

interpersonal problems (difficulty being sociable and being too dependent on the opinion of 

others) that have been shown to be related to disordered eating (Lampard, Byrne, & 

McLean, 2011) but were not directly associated with binge eating or purging in the current 

study. However, it may be that other interpersonal factors may be more relevant, such as 

interpersonal sensitivity (e.g., Steiger, Gauvin, Jabalpurwala, Seguin, & Stotland, 1999), 

fear of negative evaluation (e.g., Gilbert & Meyer, 2005), perceived deficits in social 

support (e.g., Grisset & Norvell, 1992), or social comparison (e.g., Gilbert & Meyer, 2003). 

A more comprehensive construct of interpersonal difficulties needs to be developed before 

its role in BN can be fully understood. Building a comprehensive theory of the role of 

interpersonal problems in disordered eating, and testing this theory in the enhanced model 

of BN, would be a promising course for future research. 

 

It is also possible that the role of mood intolerance in this study may have been different if 

an alternative measure of mood intolerance had been employed. Mood intolerance, a 

construct still relatively underdeveloped in our understanding of eating disorders, appears 

to have multiple facets. For example, Gross (1998) describes multiple stages at which 

emotion may be regulated, including four antecedent-focused stages (approaching or 

avoiding situations to regulate affect, modifying situations to regulate affect, deploying 

attention, and cognitive change) and a response-focused stage (modulation of emotional 

response through the use of drugs, exercise, relaxation techniques, or binge eating etc.). The 

current study measured mood intolerance at an antecedent-focused stage (namely avoiding 

situations to regulate affect) but the results may have differed if other components of mood 
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intolerance had been measured. Further research is needed to clarify how the different 

components of mood intolerance relate to disordered eating. 

 

A strength of the current study was the use of SEM, which allowed for the estimation of 

measurement error. More importantly, this study was the first to evaluate the enhanced 

cognitive-behavioural model of BN with a clinical sample. A limitation of this study was 

the moderate sample size and it is recommended that the results of this study be replicated 

with a larger clinical sample. In addition, the cross-sectional design prevented an 

examination of causal relationships and feedback maintenance loops within the model. 

These feedback loops are important in the model (for example, the use of purging following 

a binge eating episode is proposed to encourage further binge eating), and future studies 

should endeavour to use longitudinal designs that will permit the testing of these feedback 

loops. Finally, the use of planned nested comparisons to determine the association between 

interpersonal problems and core variables in the enhanced cognitive-behavioural model 

(overevaluation, restraint, binge eating, and purging) was an exploratory procedure. The 

association between interpersonal problems and dietary restraint observed in this study 

therefore needs to be replicated in future studies.  

 

In summary, this was the first study to directly evaluate the enhanced cognitive-behavioural 

model in a BN sample. It was found that the enhanced model provided a better account of 

the occurrence of dietary restraint and binge eating than the original model, and some key 

relationships in the model were supported. However, this study identified three potential 

challenges for the enhanced cognitive-behavioural theory of BN. First, while this study 

provided a first step in understanding the role of interpersonal problems in the enhanced 

model, the role of interpersonal problems in BN is not clear and requires further 
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elucidation. Second, further research is needed to understand the relationship between 

dietary restraint and binge eating in BN, as this relationship is central to the cognitive-

behavioural model but was not supported in the current study. Finally, as the enhanced 

model accounted for a relatively small percentage of the variance in binge eating and 

purging, it is possible that the enhanced cognitive-behavioural model may need further 

development to more fully encapsulate the maintenance of BN. 
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CHAPTER SIX 

The cognitive-behavioural theory of bulimia nervosa: An 

evaluation using repeated measures data 
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Abstract 

This study aimed to evaluate the cognitive-behavioural theory of the maintenance of 

bulimia nervosa by examining the degree to which therapeutic modification of one variable 

(e.g., dietary restraint) during cognitive-behaviour therapy is associated with subsequent 

change in related variables within the model (e.g., binge eating). Participants were 146 

patients who received enhanced cognitive-behavioural therapy for bulimia nervosa (n=115) 

or an eating disorder not otherwise specified (n=31). The Eating Disorder Examination 

Questionnaire was administered at pre-treatment, week five of treatment, and week ten of 

treatment. Three models were evaluated using latent difference score modeling, testing the 

relationship between (a) change in overevaluation of weight and shape and change in 

dietary restraint, (b) change in dietary restraint and change in binge eating, and (c) change 

in binge eating and change in self-induced vomiting and laxative misuse. The overall rate 

of change in dietary restraint over the first ten weeks of treatment was significantly 

associated with the rate of change in binge eating, which, in turn, was significantly 

associated with the rate of change in purging. However, the rate of change in 

overevaluation of weight and shape was not significantly associated with the rate of change 

in dietary restraint. Directional and temporal hypotheses about maintenance relationships 

were not consistently supported, although early change in binge eating predicted 

subsequent change in dietary restraint with marginal significance. Results provided limited 

support for the cognitive-behavioural theory of the maintenance of bulimia nervosa.  
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Introduction 

The cognitive-behavioural theory of bulimia nervosa (BN) describes the processes involved 

in the maintenance of this disorder (Fairburn et al., 1986). This theory describes a 

dysfunctional system of self evaluation, whereby self worth is largely defined in terms of 

eating, weight, or shape, and their control. It is proposed that overevaluation of the 

importance of weight and shape (hereafter referred to as “overevaluation of weight and 

shape”) encourages attempts to control weight and shape, including dietary restraint. 

Inflexible dietary rules are difficult to maintain and, when dietary restraint is disrupted, 

episodes of binge eating often occur. Concerns about the effect of overeating on weight and 

shape are often triggered following binge eating episodes. These concerns about weight and 

shape maintain further dietary restraint and compensatory behaviour, including self-induced 

vomiting and laxative misuse. The belief that purging prevents binge-related weight gain 

removes a deterrent against binge eating and contributes to the maintenance of a cycle of 

binge eating and purging. The relationships in the cognitive-behavioural theory of the 

maintenance of BN are summarised in Figure 1. 

 

Cognitive-behavioural therapy (CBT) for BN targets the maintenance processes outlined in 

the cognitive-behavioural theory of BN (Fairburn, Marcus et al., 1993). Specifically, 

interventions in the early stages of CBT for BN focus on establishing regular eating, 

decreasing dietary restraint, and educating patients about purging and its effects 

(particularly the ineffectiveness of compensatory purging in controlling weight and shape). 

CBT is recommended for the treatment of BN (National Institute for Clinical Experience, 

2004), yet only 30 to 50% of patients experience remission of binge eating and purging 

following CBT (Agras et al., 2002; C. M.  Bulik et al., 1998; P. J. Cooper & Steere, 1995; 

Fairburn, Peveler et al., 1993; Garner et al., 1993). Understanding the processes that 
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maintain BN may prove a useful step forward in developing more effective treatments for 

this disorder. 

 

 

 

Figure 1. The cognitive-behavioural theory of the maintenance of bulimia nervosa. 

 

Support for the cognitive-behavioural theory of bulimia nervosa 

The role of overevaluation of weight and shape and dietary restraint in the development of 

eating disorder symptoms has been investigated in a number of prospective studies. In 

female adolescents, appearance overevaluation has been shown to predict dietary restraint 

(Spangler, 2002), which, in turn, has been shown to predict binge eating (Field et al., 2008; 

Stice, 2001; Stice & Agras, 1998; Stice et al., 2002; Stice, Shaw, & Nemeroff, 1998). These 

studies provide support for appearance overevaluation and dietary restraint as important 

factors in the development of eating disorder symptoms.  
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However, less is known about the role of these variables in the maintenance of eating 

disorder symptoms in clinical samples. Studies have observed a significant cross-sectional 

association between overevaluation of weight and shape and dietary restraint in eating 

disorder samples (Hrabosky, Masheb, White, & Grilo, 2007; Lampard, Byrne, McLean, & 

Fursland, 2011b). However, research investigating the cross-sectional association between 

dietary restraint and binge eating has found little support for this relationship. Previous 

research amongst patients seeking treatment for BN has observed an inverse relationship 

between dietary restraint (as measured by the Eating Disorder Examination [EDE]) and 

binge eating (Lowe et al., 2007), and has found no difference in binge eating frequency 

amongst frequent and infrequent dieters (Lowe et al., 1998). In addition, Lampard, Byrne, 

McLean, and Fursland (2011b) observed no relationship between EDE Restraint and binge 

eating frequency amongst those seeking treatment for BN or atypical BN (N=162). Finally, 

Van Strien, Engels, Van Leeuwe, and Snoek (2005) observed no relationship between 

dietary restraint and overeating in a sample of female patients seeking treatment for an 

eating disorder (N=332).   

 

Few studies have employed a longitudinal design in an eating disorder sample to test the 

cognitive-behavioural theory of the maintenance of BN. Fairburn, Stice et al. (2003) 

studied the natural course of BN over a five year period in a community sample (N=88). 

Overevaluation of weight and shape at initial assessment was shown to be significantly 

associated with increase in dietary restraint over a 15 month period. In turn, increase in 

dietary restraint over this period was significantly associated with a simultaneous increase 

in binge-eating frequency. It was also observed that persistent binge eating over the five 

year period was significantly associated with persistent compensatory behaviour over the 

same time period. However, dietary restraint at baseline did not predict a persistent course 
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of binge eating in this study, nor in a similar 12 month prospective study in a community 

sample of 98 young women with BN or atypical BN (Bohon et al., 2009). In addition, 

Wilson, Fairburn, Agras, Walsh, & Kraemer (2002) have examined mediators of change in 

eating disorder symptoms over the course of CBT for BN (N=154). It was observed that 

decrease in dietary restraint early in treatment mediated reduction in binge eating frequency 

at post-treatment. Finally, Spangler, Baldwin, and Agras (2004) found that decrease in 

dietary restraint over the course of CBT for BN (N=56) was associated with decrease in 

weight and shape concerns. Together, these studies provide some support for the 

maintenance processes outlined in the cognitive-behavioural theory, but inconsistent results 

have been observed for the relationship between dietary restraint and binge eating.  

 

However, previous studies investigating the cognitive-behavioural theory of the 

maintenance of BN have some limitations. Most importantly, the direction of maintenance 

relationships has not been systematically tested. For example, Fairburn, Stice et al. (2003) 

found that an increase in dietary restraint over a 15 month period was associated with a 

simultaneous increase in binge eating. This finding allows at least four possibilities, 

including that (a) an increase in dietary restraint causes an increase in binge eating, (b) an 

increase in binge eating causes an increase in dietary restraint, (c) dietary restraint and 

binge eating are involved in a system of reciprocal or circular causality, or (d) binge eating 

and purging change simultaneously as a consequence of a third, unmeasured variable. 

Given that the cognitive-behavioural model outlines multiple systems of reciprocal 

maintenance (i.e., between dietary restraint and binge eating; and between binge eating and 

purging), it is important to test the direction of these proposed maintenance relationships. In 

addition, some previous studies have relied on observed change scores to examine the 

maintenance of eating disorder symptoms. The use of observed change scores has been 
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criticised, as these scores can have limited reliability and are influenced by regression 

towards the mean (Cronbach & Furby, 1970). It has been argued that latent change 

variables are a more reliable method of investigating change and its correlates, as latent 

change variables estimate measurement error (Raykov, 1999).  

 

The current study  

The current study aimed to systematically test the maintenance relationships in the 

cognitive-behavioural theory of BN by examining the degree to which therapeutic 

modification of one variable during CBT for BN leads to subsequent change in related 

variables within the model. The cognitive-behavioural theory of the maintenance of BN 

hypothesises that overevaluation of weight and shape maintains dietary restraint, that 

dietary restraint maintains binge eating (and vice versa), and that binge eating maintains 

purging (and vice versa). If this is an accurate description of the maintenance of BN, we 

would expect that the therapeutic modification of one variable in a maintenance chain (e.g., 

dietary restraint) would lead to a decrease in the related symptom (e.g., binge eating). This 

study aimed to test these maintenance hypotheses using repeated measures data collected 

during the first ten weeks of CBT for BN or atypical BN. The collection of repeated 

measures data during treatment allowed for dynamic associations to be estimated during a 

period of potentially rapid symptom change.  

 

Hypothesis testing proceeded in two stages. First, latent growth curve modeling was used to 

estimate the average rate of change in study variables during the first ten weeks of CBT, 

and the correlation between (a) rate of change in overevaluation of weight and shape and 

dietary restraint, (b) rate of change in dietary restraint and binge eating, and (c) rate of 

change in binge eating and purging. In accordance with the cognitive-behavioural theory of 



Section Three Chapter Six 

 138

the maintenance of BN, it was hypothesised that (a) the overall rate of change in 

overevaluation of weight and shape would be positively correlated with the rate of change 

in dietary restraint, (b) the rate of change in dietary restraint would be positively correlated 

with the rate of change in binge eating, and (c) the rate of change in binge eating would be 

positively correlated with the rate of change in purging. Second, latent difference score 

modeling was used to estimate the direction of the dynamic relationships between these 

variables, by testing if early change in one variable over the first five weeks of treatment 

(e.g., dietary restraint) predicted change in a second variable in the subsequent five weeks 

of treatment (e.g., binge eating). It was hypothesised that (a) early change in overevaluation 

of weight and shape would be positively associated with subsequent change in dietary 

restraint, (b) early change in dietary restraint would be positively associated with 

subsequent change in binge eating, and vice versa, and (c) early change in binge eating 

would be positively associated with later change in purging, and vice versa. 

 

Method 

Participants 

Participants were female patients entering treatment for an eating disorder at a public adult 

outpatient eating disorders program in Perth, Western Australia. Patients were referred by 

general practitioners, psychiatrists, clinical psychologists, and other mental health 

professionals. Height and weight were measured during the initial assessment to obtain 

body mass index (BMI). The Eating Disorder Examination (EDE; Fairburn & Cooper, 

1993) was administered to determine diagnosis based on the Diagnostic and Statistical 

Manual of Mental Disorders (4th ed., text rev.; American Psychiatric Association, 2000). 

Participants were included in the current study if they received a diagnosis of BN or were 

classified as atypical BN. Atypical BN was defined as a diagnosis of eating disorder not 
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otherwise specified (EDNOS), with BMI>17.5kg/m2, one or more episodes of objective 

binge eating in the past 28 days, and one or more episodes of compensatory behaviour in 

the past 28 days, as measured by the EDE.  

 

Measures 

Eating disorder symptoms 

The Eating Disorder Examination Questionnaire (EDE-Q, version 5; Fairburn & Beglin, 

1994) was used to measure all eating disorder symptoms, including overevaluation of 

weight and shape, dietary restraint, objective binge eating, and purging. The EDE-Q is a 

questionnaire adaptation of the EDE, a semi-structured interview that assesses the 

attitudinal and behavioural components associated with eating disorders. EDE-Q items 22 

and 23 assess overevaluation of weight and shape (“Over the past four weeks has your 

shape been important in influencing how you feel about yourself as a person?” and “Over 

the past four weeks has your weight been important in influencing how you feel about 

yourself as a person?”). Items are rated on a seven-point scale ranging from “not at all” to 

“markedly”. Items were averaged to obtain a measure of overevaluation of weight and 

shape, consistent with previous studies of BN (Grilo et al., 2009), with higher values 

indicating greater overevaluation of weight and shape (range = 0 to 6; mean sample α 

across measurement occasions =.83). The five-item Restraint subscale was used to measure 

dietary restraint. Items were rated on a seven-point scale and item scores were averaged to 

obtain the subscale measure (range = 0 to 6; mean sample α across measurement occasions 

=.78). The EDE-Q Restraint subscale has shown good test-retest reliability over a two-

week period in non-clinical women (Luce & Crowther, 1999), and is sensitive to change 

over longer time periods in patients with BN (Safer, Agras, Lowe, & Bryson, 2004). 

Objective binge eating (eating an objectively large amount of food with a subjective sense 
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of loss of control) was measured as the number of episodes in the past 28 days and purging 

was measured as the number of episodes of self-induced vomiting and/or laxative misuse 

across the same time period. 

 

Procedure 

Treatment was provided on an outpatient basis and adhered to protocols outlined in the 

detailed enhanced cognitive-behaviour therapy (CBT-E) treatment guide (Fairburn, 2008). 

Treatment was provided by a team of clinical psychologists who received regular 

supervision (see Byrne, Fursland, Allen, & Watson, 2011 for a description of treatment 

procedures and clinician training and supervision). The EDE-Q was administered 

immediately prior to entering treatment and at the beginning of treatment sessions in week 

five and week ten of treatment. The first ten weeks of treatment were examined as this is a 

period of rapid change in eating disorder symptoms (e.g., Wilson et al., 2002). Participants 

gave informed consent for their de-identified data to be used for research purposes. 

Procedures for this study were approved by the Human Research Ethics Committee at the 

Department of Health, Western Australia. 

 

Data analysis 

Latent growth curve modeling and latent difference score modeling were performed using 

the Analysis of Moment Structures (AMOS, version 17.0; Arbuckle, 2008). Analysis 

followed the procedures outlined by McArdle and colleagues (Ferrer & McArdle, 2010; 

McArdle, 2009; McArdle & Hamagami, 2001). This method has been used previously to 

evaluate the cognitive-behavioural theory of panic disorder with repeated measurements 

collected during treatment (Teachman, Marker, & Clerkin, 2010; Teachman, Marker, & 

Smith-Janik, 2008). Full information maximum likelihood (FIML) was employed as this 
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method is recommended for the analysis of covariance structures in the presence of missing 

data (Allison, 2003). FIML is recommended above conventional methods of dealing with 

missing data, such as list-wise or pair-wise deletion, as FIML produces less bias in 

parameter estimates (Allison, 2003; Schafer & Graham, 2002). 

 

Data analysis proceeded in three stages. First, univariate latent growth curve models were 

estimated for study variables (i.e., overevaluation of weight and shape, dietary restraint, 

binge eating and purging). Univariate latent growth curve models specified a latent 

intercept (estimating the mean initial value and its variance) and a latent slope (estimating 

the mean rate of change and its variance) (Figure 2). The covariance between the latent 

intercept and latent slope was also estimated. Error terms had a mean of zero, were fixed to 

be invariant over time, and were uncorrelated across measurement occasions. Factor 

loadings for the latent intercept were fixed to 1. Two univariate growth curve models were 

estimated for each study variable (Grimm, 2007): (a) a linear growth model was estimated, 

whereby factor loadings for the latent slope were fixed to represent linear growth over time 

(i.e., 0, 0.5, and 1); and (b) a latent basis growth model was specified to estimate non-linear 

growth. Two factor loadings for the latent slope were fixed (factor loading at pre-treatment 

= 0 and factor loading at week 10 of treatment = 1) and the remaining factor loading (at 

week five of treatment) was free to be estimated. Linear and latent basis growth curve 

models were nested and therefore compared using the chi-square difference test.  
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Figure 2. A univariate growth curve model estimating linear growth. 

 

Second, univariate latent growth curve models were combined to form bivariate latent 

growth curve models, which were used to estimate the correlations between (a) latent 

slopes, (b) latent intercepts, and (c) latent intercepts and latent slopes (Figure 3). Bivariate 

latent growth curve models were estimated for (a) overevaluation of weight and shape and 

dietary restraint, (b) dietary restraint and binge eating, and (c) binge eating and purging. 

Similarly to the univariate models, error terms had a mean of zero, were fixed to be 

invariant over time, and were uncorrelated across measurement occasions. Factor loadings 

for the latent intercept were fixed to 1.  
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Figure 3. A bivariate growth curve model estimating linear growth.  
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Third, bivariate latent difference score (LDS) models were estimated to test directional 

hypotheses about the relationship between changes in study variables. The LDS model 

builds upon latent growth curve modeling and cross-lagged regression models (Figure 4). 

While bivariate latent growth curve modeling identifies overall correlations in rates of 

change, LDS modeling allows one to test if early change in one variable (e.g., 

overevaluation of weight and shape) predicts subsequent change in a related symptom (e.g., 

dietary restraint) while controlling for overall change in both. Bivariate LDS models were 

estimated for (a) overevaluation of weight and shape and dietary restraint, (b) dietary 

restraint and binge eating, and (c) binge eating and purging. As the cognitive-behavioural 

model describes relationships of reciprocal maintenance, bi-directional relationships 

between variables were tested. For example, the relationship between early change in 

dietary restraint and later change in binge eating, and the relationship between early change 

in binge eating and later change in dietary restraint, were both estimated. The LDS model 

estimates two dynamic parameters: Self-feedback (S), representing the effect of the true 

score at one measurement occasion on the difference score at the next measurement 

occasion (constrained to be equal across time); and gamma (γ), representing the influence 

of early change in one variable on subsequent change in a second variable (Figure 4). Error 

covariance (within measurement occasions) and error variance were constrained to be equal 

over time.  
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Figure 4. A bivariate latent difference score model. S represents the effect of the true score 

at one measurement occasion on the difference score at the next assessment, and γ 

represents the influence of change in one variable on subsequent change in the second 

variable. 
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Model fit was assessed using goodness-of-fit statistics, which provide an indication of the 

adequacy of the fit between the proposed model and the observed data. For a satisfactory 

fit, it is recommended chi-square be non-significant and comparative fit index (CFI) be 

greater than .95 (Hu & Bentler, 1999; Schermelleh-Engel et al., 2003). Root mean square 

error of approximation (RMSEA) values between .05 and .08 represent an adequate fit, 

whilst RMSEA values less than .05 indicate good model fit (Browne & Cudeck, 1993). A 

correlation (r) or standardised beta (β) of approximately .50 indicates a large effect, .30 

indicates a medium effect, and .10 indicates a small effect (J. Cohen, 1988). 

 

Results 

Participant characteristics 

Of the 146 patients with BN or atypical BN, 115 (79%) were diagnosed with BN (mean 

age= 26.1 years, SD= 7.6; mean BMI= 22.6 kg/m2, SD=3.2) and 31 (21%) were diagnosed 

with EDNOS (mean age= 24.5 years, SD= 8.9; mean BMI= 21.1 kg/m2, SD= 3.3). At 

intake, 39.7% of patients (n=58) had a comorbid mood disorder, 26.7% of patients (n=39) 

had a comorbid anxiety disorder, and 36.3% of patients (n=53) reported current 

psychotropic medication use. Ninety four percent of the sample was Caucasian, 1% was 

Asian, and 5% fell in the “other” racial grouping.  

 

Preliminary data analysis 

Histograms of model variables were inspected for non-normality and outliers, which can 

result in the underestimation of path estimates (West, Finch, & Curran, 1995). The 

distribution of binge eating and purging appeared non-normal, and outliers were observed 

at all three measurement occasions. Transformation of variables or re-coding of outliers 

was not performed, as this would have made the results of the latent growth curve modeling 
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(e.g., estimates of latent intercepts and latent slopes) uninterpretable. Instead, cases with 

binge eating and/or purging frequency more than three standard deviations above the 

sample mean were removed from analysis (n=7) (West et al., 1995). 

 

Of the remaining participants (n=139), 129 were assessed at pre-treatment, 100 were 

assessed at week five of treatment, and 95 were assessed at week 10 of treatment (22.9% 

missing data). Table 1 outlines descriptive statistics for study variables at each 

measurement occasion.  

 

Table 1 

Observed means and standard deviations of model variables.  

 Pre-treatment Week 5 Week 10 

 Mean SD Mean SD Mean SD 

Overevaluation 4.57 1.50 3.95 1.68 3.73 1.71 

Dietary restraint 3.50 1.40 2.79 1.62 2.38 1.51 

Binge eating 16.88 12.35 10.00 9.46 8.71 9.32 

Purging  22.63 22.78 12.23 14.03 10.39 13.03 

Note: SD = standard deviation; Overevaluation = overevaluation of weight and shape, 

ranged 0-6; Dietary restraint ranged 0-6; Binge eating = number of objective binge eating 

episodes in the past 28 days; Purging = number of purging episodes in the past 28 days. 

 



Section Three Chapter Six 

 148

Model Specification 

Univariate latent growth curve models estimated either 4 or 5 free parameters (linear or 

latent growth respectively), bivariate latent growth curve models estimated between 13 and 

15 free parameters (linear or latent growth respectively), and LDS models estimated 17 free 

parameters. The minimum ratio of cases to free parameters was approximately 8:1 which 

meets the recommendations by Bentler and Chou (1987), indicating the sample size was 

sufficient for analysis.  

 

Univariate latent growth curve models  

Univariate latent growth curve models were estimated for all study variables (Table 2). For 

overevaluation of weight and shape, the linear growth curve model was a good fit to the 

data (Table 3). The latent basis growth curve model did not significantly improve model fit 

(∆χ2 (1) = 2.67, p=.10), indicating linear growth was the most parsimonious description of 

the trajectory of overevaluation of weight and shape. Overevaluation of weight and shape 

decreased significantly across measurement occasions at an average rate of 1.04 units 

(EDE-Q scale 0-6) (p<.001), and individuals did not significantly differ on their rate of 

change (σ2= .84, p=.08).  

 

Similarly to overevaluation of weight and shape, the linear growth model for dietary 

restraint was a good fit to the data (Table 3) and was the most parsimonious 

characterisation of the growth trajectory, as the latent basis growth curve model did not 

significantly improve model fit (∆χ2 (1) = .90, p=.34). Dietary restraint significantly 

decreased across measurement occasions by 1.26 units on average (EDE-Q scale 0-6) 

(p<.001). Individuals did not significantly vary on their rate of change in dietary restraint 

(σ2= .56, p=.21).  
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For binge eating, the latent basis growth model was a good fit to the data (Table 3), and a 

significantly better fit than the linear growth model (∆χ2 (1) = 17.33, p<.001). On average, 

binge eating decreased at a rate of 9.04 units (episodes) (p<.001). Significant variability 

was observed for the rate of change in binge eating between individuals (σ2=123.85, 

p<.001).  

 

Similarly to binge eating, the latent basis growth model for purging was a good fit to the 

data (Table 3) and a significantly better fit than the linear growth model (∆χ2 (1) = 23.80, 

p<.001). Purging significantly decreased across measurement occasions at a mean rate of 

13.41 units (episodes) (p<.001), and the rate of change in purging significantly varied 

between individuals (σ2=317.64, p<.001).  

 

Based on the results of the univariate analyses, the growth trajectories of overevaluation of 

weight and shape and dietary restraint were fixed to be linear in the bivariate latent growth 

curve models, while the growth trajectories for binge eating and purging were represented 

by latent basis (non-linear) growth.



  

 

Table 2. 

Parameter estimates for univariate growth curve models (linear and latent growth), fitted to repeated measurements of overevaluation of 

weight and shape, dietary restraint, binge eating, and purging. 

 Intercept Slope Intercept ↔ slope Error Slope factor 

loading 

Model (growth) M (SE) σ2 (SE) M (SE) σ2 (SE) σ (SE) r σ2 (SE)  

1. Overeval. (linear) 4.57*(.13) 1.47*(.30) -1.04*(.16) .84(.47) .05 (.29) .04 .83* (.13) =.05 

2. Overeval. (latent) 4.61*(.13) 1.50*(.31) -1.02*(.16) .95* (.46) -.04 (.29) -.03 .78* (.13) .66* (.10) 

3. Restraint (linear) 3.53*(.12) 1.21*(.27) -1.26*(.15) .56 (.45) .03 (.27) .03 .85* (.13) =.05 

4. Restraint (latent) 3.56*(.13) 1.20*(.28) -1.24*(.15) .63 (.45) <.01 (.27) <.01 .83* (.13) .59* (.09) 

5. Binge (linear) 16.13* 

(1.04) 

106.88* 

(18.60) 

-9.03* 

(1.33) 

117.62* 

(31.37) 

-83.98* 

(20.76) 

-.75* 38.89* 

(6.25) 

=.05 

6. Binge (latent) 16.85* 

(1.10) 

124.13* 

(20.04) 

-9.04* 

(1.27) 

123.85* 

(27.98) 

-95.29* 

(20.42) 

-.77* 30.68* 

(5.06) 

.74* (.06) 

7. Purging (linear) 22.09* 

(1.91) 

443.70* 

(60.83) 

-13.46* 

(1.93) 

331.95* 

(63.29) 

-323.49* 

(55.33) 

-.84* 51.13* 

(8.40) 

=.05 

8. Purging (latent) 23.06* 

(2.00) 

488.18* 

(65.81) 

-13.41* 

(1.83) 

317.64* 

(56.11) 

-334.18* 

(54.44) 

-.85* 39.21* 

(6.60) 

.72* (.04) 

Note: *p<.05; overeval. =overevaluation of weight and shape; σ2 = variance; σ = covariance; SE = standard error. 
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Table 3. 

Fit statistics for univariate and bivariate latent growth curve models and bivariate latent 

difference score models 

Model χ2 (df) p CFI RMSEA 

Univariate latent growth curve models 

1. Overevaluation (linear growth) 4.99 (3) .17 .98 .07 

2. Overevaluation (latent growth) 2.32 (2) .32 >.99 .03 

3. Dietary restraint (linear growth) 6.21 (3) .10 .96 .09 

4. Dietary restraint (latent growth) 5.31 (2) .07 .96 .11 

5. Binge eating (linear growth) 20.34 (3) <.001 .69 .21 

6. Binge eating (latent growth) 3.01 (2) .22 .98 .06 

7. Purging (linear growth) 25.11 (3) <.001 .81 .23 

8. Purging (latent growth) 1.31 (2) .52 >.99 <.001 

Bivariate latent growth curve models 

9. Overevaluation and restraint 12.97 (10) .23 .99 .05 

10. Restraint and binge eating 14.36 (9) .11 .96 .07 

11. Binge eating and purging 5.82 (8) .67 >.99 <.001 

Bivariate latent difference score models (γ = free) 

12. Overevaluation and restraint 8.73 (6) .19 .99 .06 

13. Restraint and binge eating 9.79 (6) .13 .98 .07 

14. Binge eating and purging 3.67 (6) .72 >.99 <.001 

Note: χ2 = chi-square; df = degrees of freedom; CFI = confirmatory fit index; RMSEA = 

root mean square error of approximation.
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 Model 1: Overevaluation of weight and shape and dietary restraint 

The bivariate latent growth curve model for overevaluation of weight and shape and dietary 

restraint was estimated (Table 4), and goodness of fit statistics indicated that the model was 

a good fit to the data (Table 3). The rate of change in overevaluation of weight and shape 

was not significantly associated with the rate of change in dietary restraint (r=-.02, p=.96). 

 

A bivariate LDS model was then fitted to determine whether early change in overevaluation 

of weight and shape predicted later change in dietary restraint, and/or vice versa (Table 5). 

The initial model, with gamma parameters fixed to zero, was a good fit to the data (χ2 (8) = 

9.31, p=.32). Chi-square did not significantly improve when gamma parameters were free 

to be estimated (∆χ2 (2) = .58, p=.75), indicating that the inclusion of these paths did not 

significantly improve model fit. Early change in overevaluation of weight and shape did not 

significantly predict subsequent change in dietary restraint (β=-.32, p= .67). Similarly, early 

change in dietary restraint did not significantly predict subsequent change in overevaluation 

of weight and shape (β= .53, p= .38).  

 

Model 2: Dietary restraint and binge eating 

A bivariate latent growth curve model was estimated for dietary restraint and binge eating 

(Table 4). Goodness of fit indices suggested that the model was a good fit to the data (Table 

3). An increased rate of change in dietary restraint was associated with an increased rate of 

change in binge eating (r=.71, p=.004), with large effect size.  

 

Next, a bivariate LDS model was fitted to determine whether early change in dietary 

restraint predicted later change in binge eating, and/or vice versa (Table 5). The initial 

model, with gamma parameters fixed to zero, was a good fit to the data (χ2 (8) = 14.04, 
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p=.08). When gamma parameters were free to be estimated, chi-square did not significantly 

improve (∆χ2 (2) = 4.25, p=.12). Early change in dietary restraint did not significantly 

predict subsequent change in binge eating (β=-.38, p= .25), but early change in binge eating 

predicted subsequent change in dietary restraint with marginal significance (β= .85, p= 

.054).  

 

Model 3: Binge eating and purging 

A bivariate latent growth curve model was estimated for binge eating and purging (Table 4) 

and goodness of fit indices indicated that the model was a good fit to the data (Table 3). 

Pre-treatment binge eating was positively associated with initial purging (r =.54, p<.001) 

and negatively associated with the rate of change in purging (r =-.60, p<.001). Increased 

rate of change in binge eating was significantly associated with an increased rate of change 

in purging (r=.52, p<.001), with large effect size. 

 

Finally, a bivariate LDS model was fitted to determine whether change in binge eating was 

a significant predictor of subsequent change in purging, and/or vice versa (Table 4). The 

model was initially fitted with gamma parameters fixed to zero (χ2 (8) = 5.82, p=.67). When 

gamma parameters were free to be estimated, chi-square did not significantly improve (∆χ2 

(2) = 2.15, p=.34). Early change in binge eating did not significantly predict subsequent 

change in purging (β=-.37, p= .21), nor did early change in purging significantly predict 

subsequent change in binge eating (β= -.05, p= .91).  



  

 

Table 4. 

Parameter estimates and fit statistics for bivariate latent growth curve models, fitted to repeated measurements of overevaluation of weight 

and shape and dietary restraint (Model 9), restraint and binge eating (Model 10), and binge eating and purging (Model 11) 

 Int. (x) ↔ slope (y) Slope (x) ↔ int. (y) Int. (x) ↔ int. (y)  Slope(x)↔slope(y) Error(x) ↔ error(y) 

Model σ (SE) r σ (SE) r σ (SE) r σ (SE) r σ (SE) r 

9. Over. (x) and restraint (y) .23 (.25) .25 .65* (.25) .64* .64* (.22) .48* -.02 (.34) -.03 .34* (.10) .40* 

10. Restraint (x) and binge (y) -2.24 

(1.91) 

-.17 -1.95 

(2.07) 

-.20 3.33* 

(1.65) 

.27* 7.43* 

(2.61) 

.71* -.54 (.55) -.11 

11. Binge (x) and purge (y) -116.35* 

(26.16) 

-.60* -57.36 

(30.88) 

-.23 130.94* 

(28.66) 

.54* 104.77* 

(31.45) 

.52* 18.66* 

(4.62) 

.54* 

Note: *p<.05; over = overevaluation of weight and shape; Int = intercept; σ = covariance; r = correlation; SE = standard error. 



  

 

Table 5. 

Parameter estimates and fit statistics for bivariate latent difference score models, fitted to repeated measurements of overevaluation of 

weight and shape and dietary restraint (Model 12), restraint and binge eating (Model 13), and binge eating and purging (Model 14) 

  Self-feedback x Self-feedback y γ (x) γ (y) 

Model  b (SE) b (SE) b (SE) β b (SE) β 

12. Over. (x) and restraint (y) γ = 0 -.50* (.21) -.33 (.24) = 0  = 0  

 γ = free -.72* (.33) -.15 (.42) -.17 (.40) -.32 .30 (.34) .53 

13. Restraint (x) and binge (y) γ = 0 -.16 (.27) -.58* (.11) = 0  = 0  

 γ = free -.77* (.33) -.40 (.22) -2.95 (2.59) -.38 .05 (.03) .85^ 

14. Binge (x) and purge (y) γ = 0 -.57* (.11) -.58* (.08) = 0  = 0  

 γ = free -.61* (.18) -.46* (.13) -.26 (.21) -.37 -.01 (.11) -.05 

Note: *p<.05, ^p<.06; over = overevaluation of weight and shape; b = unstandardised estimate; SE = standard error; β = standardised 

estimate. 
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Discussion 

This study aimed to test the cognitive-behavioural theory of the maintenance of BN by 

examining the degree to which therapeutic modification of one variable during the first ten 

weeks of CBT-E for BN or atypical BN leads to subsequent change in related variables 

within the model. Specifically, this study tested the hypothesis that early change (in the first 

five weeks of treatment) in overevaluation of weight and shape predicts later change in 

dietary restraint (in the subsequent five weeks of treatment), that early change in dietary 

restraint predicts later change in binge eating (and vice versa), and that early change in 

binge eating predicts subsequent changes in purging (and vice versa).  

 

The cognitive-behavioural theory of the maintenance of BN suggests that overevaluation of 

the importance of weight and shape encourages dietary restraint, with the aim of achieving 

weight and/or shape control. It has therefore been hypothesised that a decrease in 

dysfunctional attitudes about weight and shape during CBT for BN should lead to a 

decrease in pressure to control dietary intake (Wilson et al., 2002). However, results did not 

support this relationship in our clinical sample. While overevaluation of weight and shape 

and dietary restraint were associated at pre-treatment, the overall rate of change in 

overevaluation of weight and shape was not significantly associated with the overall rate of 

change in dietary restraint. Similarly, decrease in overevaluation of weight and shape by 

week 5 did not significantly predict later decrease in dietary restraint. It is possible that this 

relationship was not supported in this study because of the timing of measurements. 

Attitudes about weight and shape are not specifically targeted in the beginning of CBT, and 

therefore, while overevaluation of weight and shape did change significantly from pre-

treatment to week five of treatment [t (88) = 4.99, p<.001; for those with data available at 

both measurement occasions (n=89), pre-treatment mean = 4.65, week five mean = 3.89], it 



Section Three Chapter Six 

 157

is possible that stronger effects for the relationship between overevaluation of weight and 

shape and dietary restraint may be observed later in treatment, when cognitions related to 

weight and shape are targeted. It is also possible that this early therapeutic change in 

overevaluation of weight and shape may take longer than five weeks to exert an influence 

on dietary restraint, and, if so, this effect may not become apparent by week 10 of 

treatment.  

 

The cognitive-behavioural model of the maintenance of BN also proposes that binge eating 

is triggered by the physiological and psychological effects of dietary restraint. Binge eating, 

in turn, then leads to concern about weight gain, which maintains further dietary restraint. 

Results provided mixed support for this maintenance theory. The overall rates of change in 

dietary restraint and binge eating were significantly correlated, with large effect size. When 

directional hypotheses about the association between changes across time were tested, it 

was found that early change in dietary restraint did not significantly predict later change in 

binge eating. However, early change in binge eating predicted later change in dietary 

restraint with marginal significance and large effect size (β=.85, p=.054). This finding 

suggests that change in binge eating may be a leading instigator of change in dietary 

restraint during treatment for BN. If this effect is replicated, it would support the current 

literature that highlights the importance of early behaviour change during CBT for BN (Le 

Grange, Doyle, Crosby, & Chen, 2008; Wilson et al., 1999). It may be that when patients 

experience a period of reduced binge eating, they have an opportunity to test and weaken 

their beliefs about dietary restraint, particularly the belief that dietary restraint is necessary 

in order to reduce or control binge eating (Murphy, Cooper, Hollon, & Fairburn, 2009). An 

early decrease in binge eating also removes the need for patients to “compensate” for 

binges by restricting food intake. This may encourage patients to experiment with reducing 
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food avoidance and relaxing dietary rules. If replicated, this result would suggest that 

change in binge eating may be an important mechanism in the change process in CBT for 

BN.  

 

Finally, mixed results were also observed for the relationship between binge eating and 

purging. Cognitive-behavioural theory proposes that binge eating encourages purging as a 

means to avoid weight-gain following overeating, and the belief that purging guards against 

binge-related weight gain removes a deterrent against future binge eating. It was found that 

the overall rates of change in binge eating and purging were significantly correlated, with 

large effect size. However, when specific directional hypotheses about the relationships 

between changes in these variables across time were tested, it was found that early change 

in binge eating did not predict later change in purging, nor did early change in purging 

predict later change in binge eating.  

 

There are at least two possible explanations as to why this study observed an association 

between the overall rates of change in binge eating and purging, without observing specific 

directional effects across time. First, the maintenance relationships between study variables 

may not have been adequately detected due to the particular timing of the measurement 

occasions. This study measured variables at five-weekly intervals, but the optimal time 

interval between observations to estimate maintenance effects is not clear. This is 

problematic as the relation between variables across time can be underestimated if 

measurements are not taken at optimal time intervals (P. Cohen, 1991; Gollob & Reichardt, 

1991). It could be argued that the five-week measurement interval was too short to detect 

persistence effects. Previous studies that have examined the longitudinal relationships 

between these variables used longer time intervals between assessment occasions. For 
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example, Wilson et al. (2002) found that dietary restraint at week four of CBT for BN 

mediated binge eating frequency at week 20 of treatment. In addition, Fairburn et al. (2003) 

observed that overevaluation of weight and shape was associated with change in dietary 

restraint over a 15 month period in a community sample of women with BN. Alternatively, 

it is possible that mechanisms of change operate in a rapid manner, and that the five week 

measurement interval was too long to measure thoroughly the relationships between 

changes in variables. This is particularly possible for the relationship between binge eating 

and purging, as the cognitive-behavioural theory implies that the binge-purge cycle is 

sensitive to change in either behaviour, and we would therefore expect changes in one to be 

associated with rapid changes in the other. Clearly, greater understanding of the timing of 

action of mechanisms of change in eating disorder symptoms is needed. For this reason, it 

is recommended that future studies investigating the maintenance of BN obtain more 

frequent measures, possibly on a weekly basis (Spangler et al., 2004; Wilson et al., 2002).  

 

Second, this study employed an observational design and a covariance modeling approach. 

Therefore, causal relationships between variables cannot be determined, and the role of 

unmeasured third variables needs to be considered. Given that a positive correlation was 

observed between the overall rates of change in binge eating and purging, but that early 

change in binge eating did not predict later change in purging, or vice versa, it is possible 

that the correlation between the rates of change in binge eating and purging was caused by 

a third unmeasured variable. This is particularly relevant as this study measured these 

dynamic relationships during treatment, and therefore a treatment-related third variable 

may have caused these positive correlations. One possible mechanism for this is perceived 

self-efficacy for dealing with situations that trigger binge eating and purging. It has been 

hypothesised that improvements in self-efficacy may lead to improvements in both binge 
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eating and purging over the course of CBT for BN (Wilson et al., 2002). An alternative 

treatment-related third variable that may have caused the positive correlation between the 

overall rate of change in binge eating and purging is self-monitoring of binge eating and 

purging episodes, which is a key treatment intervention in CBT-E (Fairburn, Cooper et al., 

2003). Self-monitoring may lead to greater in-the-moment consciousness and awareness of 

binge eating and purging, and greater understanding of the situational contexts in which 

binge eating and purging occur (Wilson & Vitousek, 1999), which may lead to a 

simultaneous decrease in both behaviours that is independent of any maintenance 

relationship between binge eating and purging.  

 

This research had a number of strengths. This study evaluated the cognitive-behavioural 

theory of the maintenance of BN in a clinical sample, which builds upon a previous 

repeated measures study in a non-clinical sample (Spangler, 2002). This study also 

improved upon the design of previous studies in BN samples (e.g., Fairburn, Stice et al., 

2003), by employing LDS modeling to estimate measurement error and systematically test 

directional hypotheses about maintenance relationships.  

 

The moderate sample size (N=139) was, however, a limitation of this study. While previous 

research has used the LDS modeling approach with small sample sizes (e.g., N=43; 

Teachman et al., 2008), and the ratio of cases to free parameters in this study met minimum 

recommendations (Bentler & Chou, 1987), larger sample sizes are required to obtain more 

stable and precise estimates of structural parameters. This is particularly true given the 

large standard errors that were observed, which indicate a lack of precision in the estimates. 

It is worth noting that standard errors are involved in determining the p value of an 

estimate, such that large standard errors relative to the unstandardised estimate increase the 
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p value. Therefore, while some parameter estimates were of moderate size, p values may 

have been non-significant due to large standard errors. For example, while early change in 

dietary restraint was associated with later change in overevaluation of weight and shape 

with large effect size (β=.53), the standard error of this estimate relative to the 

unstandardised estimate was also large (b=.30, standard error = .34), and the estimate 

therefore did not significantly differ from zero (p=.38). As large standard errors are the 

result of small sample size and large variability within a sample, and large variability is 

commonly observed in variables such as binge eating and purging frequency, it is 

recommended that future studies endeavour to investigate the maintenance of BN using 

larger samples. 

 

In addition, the use of a self-report questionnaire to assess eating disorder symptoms may 

be considered a limitation. The EDE and EDE-Q appear to produce similar observations for 

vomiting, laxative misuse, and dietary restraint in patients with eating disorders (Fairburn 

& Beglin, 1994; Sysko, Walsh, & Fairburn, 2005). However, it has been argued that the 

assessment of binge eating using a structured interview is superior to questionnaire 

assessment, as the structured interview format enables complex concepts, such as loss of 

control eating, to be defined by a trained investigator (Wilson, 1993). Second, the EDE-Q 

does not measure subjective episodes of binge eating (i.e., loss of control eating without 

consuming an objectively large amount of food). Failing to include subjective binge eating 

in the analysis may have underestimated the role of loss of control eating in the 

maintenance of dietary restraint and purging, and vice versa. Finally, overevaluation of 

weight and shape was measured using two items from the EDE-Q designed to assess this 

construct. However, as this measure is composed of just two similarly worded items, it may 
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that a more comprehensive measure of overevaluation of weight and shape, if derived, 

could provide a more sensitive assessment of this relatively complex construct.  

 

In summary, this study used repeated measures data to test the cognitive-behavioural theory 

of the maintenance of BN. It was found that the overall rate of change in dietary restraint 

was correlated with the overall rate of change in binge eating, which, in turn, was correlated 

with the overall rate of change in purging. However, early changes in these variables did 

not significantly predict later changes in related symptoms, although early change in binge 

eating predicted later change in dietary restraint with marginal significance. At this early 

stage, the results of this study point towards the possible importance of early behaviour 

change in driving the change process during CBT for BN, particularly in the relationship 

between binge eating and dietary restraint. However, further longitudinal research is needed 

to more clearly elucidate the dynamic relationships between overevaluation of weight and 

shape, dietary restraint, binge eating, and purging. Specifically, it is advised that future 

studies measure variables on a more regular basis (e.g., weekly) in order to achieve a more 

fine-grained analysis of the maintenance of BN. 
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SECTION FOUR 

General discussion 
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Foreword 

 

This section provides an integrated summary and discussion of the findings of this thesis. 

As individual study results and methodological limitations have been discussed in Chapters 

Two through Six, this chapter summarises the main findings of this thesis, discusses the 

results and implications of this thesis as a whole, considers the limitations of this thesis, and 

outlines directions for future research.  
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CHAPTER SEVEN 

A summary and discussion of the findings of this thesis 
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Overview 

BN is associated with significant impairment in health-related quality of life and tends to 

run a chronic course (Fairburn, Cooper, Doll, Norman, & O'Connor, 2000; Mond et al., 

2005). CBT, based upon the original cognitive-behavioural model of the maintenance of 

BN, is recommended as the treatment of choice for BN by the NICE (2004) guidelines. 

However, randomized controlled trials of CBT for BN suggest that only 30 to 50% of 

patients experience remission of binge eating and purging following treatment (Agras et al., 

2002; C. M.  Bulik et al., 1998; P. J. Cooper & Steere, 1995; Fairburn et al., 1991; 

Fairburn, Jones et al., 1993; Garner et al., 1993). As a large number of patients fail to make 

significant improvements, increasing the efficacy of psychological treatments for BN is a 

research priority.  

 

It has been proposed that examining the mechanisms that maintain BN is a useful step 

forward in developing more effective treatments (Shafran & de Silva, 2003; Wilson, Grilo, 

& Vitousek, 2007). The original and enhanced cognitive-behavioural models of BN outline 

the cognitive and behavioural processes proposed to maintain BN in females (Fairburn et 

al., 1986; Fairburn, Cooper et al., 2003). This thesis aimed to investigate the original and 

enhanced cognitive-behavioural theories of the maintenance of BN, and thereby improve 

our understanding of the factors involved in the maintenance of this disorder.  

 

The aim of this thesis was to evaluate the original and the enhanced cognitive-behavioural 

theories of BN by answering three important questions about these models:  

1. Does the original cognitive-behavioural theory of BN provide a good account of the 

maintenance of dietary restraint, binge eating, and purging in a clinical sample? 
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2. Is the enhanced cognitive-behavioural theory of BN an improvement upon the 

original theory (i.e., does the enhanced model account for a greater proportion of 

variance in dietary restraint, binge eating, and purging than the original model)? 

3. Are mood intolerance, interpersonal problems, perfectionism, and self esteem 

associated with core eating disorder symptoms (overevaluation of weight and shape, 

dietary restraint, binge eating, and purging) in the manner outlined in the enhanced 

cognitive-behavioural model? 

These questions were addressed using cross-sectional (Study Five) and longitudinal (Study 

Six) structural equation modeling and utilizing data from a sample of patients seeking 

treatment for BN or atypical BN. In order to adequately address questions two and three, 

the aspects of mood intolerance, interpersonal problems, and perfectionism most strongly 

associated with eating disorder symptoms were first identified in Chapters Two, Three and 

Four respectively.  

 

Summary of the main findings of this thesis  

Does the original cognitive-behavioural theory provide a good account of the 

maintenance relationships between overvaluation of weight and shape, dietary restraint, 

binge eating, and purging? 

The cognitive-behavioural theory of the maintenance of BN proposes that overevaluation of 

weight and shape maintains dietary restraint, that dietary restraint maintains binge eating 

(and vice versa), and that binge eating maintains purging (and vice versa). This theory was 

initially investigated using pre-treatment data from patients seeking treatment for BN or 

atypical BN (Chapter Five). While prospective data allow firmer causal and temporal 

inferences, the original cognitive-behavioural theory was initially investigated using cross-

sectional data because this method can still be used to reject an inaccurate theory (Stice et 
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al., 1996). Chapter Five observed that, overall, the original cognitive-behavioural model 

was a good fit to the data. This theory was then investigated using repeated measures data 

collected over the first ten weeks of CBT for BN or atypical BN (Chapter Six). Latent 

difference score (LDS) modeling was used to test if (a) the overall rate of change in model 

variables was correlated, and (b) if early therapeutic change in one variable was associated 

with subsequent change in related variables within the model. This research provided 

mixed support for the original cognitive-behavioural theory of the maintenance of BN. The 

results relating to each of the maintenance relationships described in the model are 

summarised below.  

 

Overevaluation of weight and shape and dietary restraint 

The original cognitive-behavioural model proposes that overevaluation of the importance of 

weight and shape, whereby self worth is largely defined in terms of control over eating, 

weight or shape, encourages dietary restraint in an effort to control weight and shape. It was 

therefore hypothesised that (i) overevaluation of weight and shape would be positively 

associated with dietary restraint at pre-treatment (Chapter Five), (ii) the overall rates of 

change in overevaluation of weight and shape and dietary restraint in the first ten weeks of 

treatment would be positively associated (Chapter Six), and (iii) early change in 

overevaluation of weight and shape would be positively associated with subsequent change 

in dietary restraint during CBT for BN or atypical BN (Chapter Six). In support of this 

hypothesis, greater overevaluation of weight and shape was significantly associated with 

greater dietary restraint at pre-treatment. However, the rate of change in overevaluation of 

weight and shape was not significantly associated with the rate of change in dietary 

restraint over the first ten weeks of CBT. Further, when specific temporal hypotheses were 

tested, it was observed that early change in overevaluation of weight and shape was not 
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associated with subsequent change in dietary restraint. These findings are in contrast to the 

predictions of the original cognitive-behavioural theory of BN. 

 

There are a number of possible explanations for this finding. First, contrary to the 

predictions of the model, overevaluation of weight and shape may not be important in the 

maintenance of dietary restraint in treatment seeking samples. There is limited research in 

clinical samples to inform this issue, but the available evidence supports the association 

between overevaluation of weight and shape and dietary restraint. For example, in a study 

of the natural course of BN in a community sample, Fairburn, Stice et al. (2003) observed 

that overevaluation of weight and shape at baseline was associated with an increase in 

dietary restraint over a 15-month period. Second, the measure of overevaluation of weight 

and shape may not have been sufficient to assess this construct. In this study, 

overevaluation of weight and shape was measured using just two self-report items, 

administered via questionnaire (EDE-Q). Although these items were designed to assess this 

construct by Fairburn and colleagues, who outlined the original cognitive-behavioural 

theory of BN, it may be that these questionnaire items did not adequately assess this 

complex construct, or were not sufficiently sensitive to change. Third, change in 

overevaluation of weight and shape may have been measured too early in treatment, as 

cognitions related to overevaluation are not targeted until later in treatment. Change in 

overevaluation of weight and shape later in treatment, when these cognitions are 

specifically targeted, may have an effect on dietary restraint, but this was not assessed in 

this study. It is noteworthy, however, that even though overevaluation of weight and shape 

is not targeted early in CBT for BN, overevaluation did decrease significantly from pre-

treatment to week five of treatment. Finally, a longer time period (i.e., longer than ten 

weeks) may have been required for change in overevaluation of weight and shape to impact 
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dietary restraint. The suggestion that overevaluation of weight and shape may have long 

term effects on the maintenance of dietary restraint is supported by research showing that 

overevaluation of weight and shape at post-treatment predicts relapse in BN patients 

(Fairburn, Peveler et al., 1993).  

 

Dietary restraint and binge eating 

The original cognitive-behavioural theory proposes that the physiological and 

psychological effects of dietary restraint maintain binge eating, and, in turn, concerns about 

the effect of binge eating on weight and shape serve to maintain further dietary restraint. It 

was therefore hypothesised that (i) dietary restraint would be positively associated with 

binge eating at pre-treatment (Chapter Five), (ii) the overall rates of change in dietary 

restraint and binge eating during the first ten weeks of CBT would be positively associated 

(Chapter Six), and (iii) early change in dietary restraint would be positively associated with 

subsequent change in binge eating during CBT for BN or atypical BN, and vice versa 

(Chapter Six). In contrast to these predictions, little evidence was found linking dietary 

restraint to the maintenance of binge eating. At pre-treatment, no relationship was observed 

between dietary restraint and binge eating, and dietary restraint only accounted for 0.7% of 

the variance in binge eating. Longitudinally, the overall rate of change in dietary restraint 

was positively associated with the overall rate of change in binge eating over the first ten 

weeks of CBT. However, when specific temporal hypotheses were tested, early decrease in 

binge eating predicted subsequent decrease in dietary restraint with marginal significance 

(p=.054), but early decrease in dietary restraint did not predict subsequent decrease in binge 

eating.  
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It is noteworthy that a decrease in binge eating over the first five weeks of treatment was 

associated with a subsequent decrease in dietary restraint. As mentioned earlier, the original 

cognitive-behavioural theory proposes that concern about the effect of binge eating on 

weight and shape subsequently encourages weight and shape control efforts, including 

dietary restraint. Previous research also supports the role of binge eating in the development 

and maintenance of dietary restraint. Stice (1998) used a prospective design with a sample 

of 218 female adolescents to test the reciprocal relationships between dietary restraint and 

bulimia symptoms over a nine month period. It was observed that bulimia symptoms at 

baseline, including binge eating and vomiting, predicted subsequent dietary restraint, while 

controlling for baseline dietary restraint. However, a similar prospective study with 143 

female undergraduate students did not observe the same effect over a 12 month period 

(Spoor et al., 2006). In both studies, dietary restraint at baseline did not predict subsequent 

binge eating or bulimia symptoms, when controlling for binge eating or bulimia symptoms 

at baseline (Spoor et al., 2006; Stice, 1998). Research has also investigated whether binge 

eating preceded dieting among those with BN or BED. Studies using retrospective recall 

have found that approximately 16-17% of patients seeking treatment for BN (C. M. Bulik, 

Sullivan, Carter, & Joyce, 1997; Haiman & Devlin, 1999) and 37% of women with BN in a 

community sample (Brewerton, Dansky, Kilpatrick, & O'Neil, 2000) reported engaging in 

binge eating prior to dieting. Similarly, between 35% and 55% of patients seeking 

treatment for BED (Grilo & Masheb, 2000; Spurrell, Wilfley, Tanofsky, & Brownell, 1997) 

report that binge eating preceded the onset of dieting. The current finding that binge eating 

was marginally associated with the maintenance of dietary restraint is therefore supported 

by some previous research. 
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The failure to support the role of dietary restraint in the maintenance of binge eating, 

however, has potentially important implications for the cognitive-behavioural model of BN. 

Previous research has investigated the role of dietary restraint in the development of binge 

eating, and has found that self-reported dieting predicts the onset or increase in binge eating 

or bulimia symptoms in non-clinical adolescent samples using univariate analyses (Field et 

al., 2008; Killen et al., 1996; Killen et al., 1994; Neumark-Sztainer et al., 2006; Stice, 2001; 

Stice & Agras, 1998; Stice et al., 2002). However, other studies failed to find a relationship 

between dietary restraint and the onset of binge eating in multivariate analyses (Killen et 

al., 1996; Killen et al., 1994). Furthermore, two studies using non-clinical samples have 

observed no effect of baseline dietary restraint on subsequent binge eating or bulimia 

symptoms (Spoor et al., 2006; Stice, 1998).  

 

While there is some evidence to link dietary restraint to the onset of binge eating, there is 

notably little direct evidence to support the role of dietary restraint in the maintenance of 

binge eating in BN. One study of a community sample of women with BN (N= 102) found 

that increase in dietary restraint was associated with a simultaneous increase in binge eating 

frequency over a 15 month period (Fairburn, Stice et al., 2003). However, the results of this 

thesis (Chapter Six) suggest that this association may reflect the role of binge eating in the 

maintenance of dietary restraint, rather than the role of dietary restraint in the maintenance 

of binge eating. Perhaps the strongest support for the role of dietary restraint in the 

maintenance of binge eating comes from a study of the mediators of change during 

treatment for BN, with dietary restraint at week four of treatment mediating reduction in 

binge eating frequency at post-treatment (Wilson et al., 2002). However, most studies in 

BN samples have failed to support the proposed maintenance relationship between dietary 

restraint and binge eating. Community studies of the natural course of BN or atypical BN 
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have observed that dietary restraint at baseline does not predict a persistent course of binge 

eating over a 12 month (Bohon et al., 2009) or five year (Fairburn, Stice et al., 2003) 

period. Lowe et al. (1998) explored the relationship between dieting and binge eating in a 

sample of patients seeking treatment for BN (N=70). Thirty percent of patients reported 

that they did not rely on dieting to lose weight, or relied on dieting only “a little”, in the 

month prior to entering treatment. Contrary to the predictions of the cognitive-behavioural 

model, these infrequent dieters reported a significantly greater number of binge eating 

episodes in the three months prior to seeking treatment than frequent dieters (Lowe et al., 

1998). Lowe et al. (2007) further investigated the relationship between dietary restraint and 

binge eating in a second sample of patients seeking treatment for BN (N=194), this time 

using a standardised measure of dietary restraint (EDE Restraint). Dietary restraint and 

binge eating were not significantly correlated at pre-treatment. When entered into a 

multiple regression with weight suppression, dietary restraint was inversely related to binge 

eating such that greater dietary restraint predicted fewer binge eating episodes in the 28 

days prior to entering treatment.  

 

As outlined above, there is very little evidence to suggest that dietary restraint maintains 

binge eating in BN samples, and the results of this thesis add to the growing body of 

evidence challenging the hypothesis that dietary restraint maintains binge eating in patients 

seeking treatment for BN. As discussed earlier, there is some evidence that dietary restraint 

predicts the onset and persistence of binge eating in adolescence. It is therefore possible to 

speculate that dietary restraint may maintain binge eating early in the development of this 

behaviour, but that, as frequent and repeated episodes of binge eating occur, dietary 

restraint may play less of a role in the maintenance of binge eating. As such, the factors that 

maintain binge eating by the time that a patient presents for treatment for BN may be 
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different from the factors that maintained initial binge eating. This hypothesis highlights the 

importance of identifying maintenance processes at the point at which patients are seeking 

treatment in order to inform treatment strategies, rather than extrapolating from the results 

of research in earlier developmental periods (e.g., initial binge eating in adolescence).  

 

Binge eating and purging 

The cognitive-behavioural theory suggests that, when binge eating occurs, concerns about 

the effect of the binge on weight and shape are triggered. These concerns encourage the use 

of purging to mitigate the effect of binge eating on weight and shape. Those who use 

purging to compensate for binge eating often believe that purging prevents binge-related 

weight gain. This belief, in turn, diminishes the fear of weight gain that may act as a 

deterrent to binge eating. It was therefore hypothesised that (i) binge eating frequency 

would be positively associated with purging frequency at pre-treatment (Chapter Five), (ii) 

the overall rates of change in binge eating and purging during the first ten weeks of CBT 

would be positively associated (Chapter Six), and (iii) early change in binge eating 

frequency would be positively associated with subsequent change in purging frequency 

during CBT for BN or atypical BN, and vice versa (Chapter Six). Mixed support was 

provided for a maintenance relationship between binge eating and purging. More frequent 

binge eating was associated with more frequent purging at pre-treatment and binge eating 

accounted for a moderate percentage of variance in purging (13%). Longitudinally, the 

overall rate of change in binge eating was positively associated with the overall rate of 

change in purging. However, early change in binge eating did not predict subsequent 

change in purging, nor vice versa.  
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As speculated in Chapter Six, there are at least two possible explanations as to why this 

study observed an association between the overall rates of change in binge eating and 

purging, without observing specific directional effects across time. First, the maintenance 

relationship between binge eating and purging may operate in a rapid manner, such that a 

decrease in binge eating leads to a rapid decrease in purging, as the individual no longer 

sees the need to compensate for the calories consumed during binge eating episodes. If this 

is the case, the five weekly measurement periods may have been too long to detect this 

relationship. Second, binge eating may not maintain purging, or vice versa, and the overall 

association between change in binge eating and change in purging may have arisen as the 

result of a third unmeasured variable. As outlined in Chapter Six, simultaneous changes in 

binge eating and purging may be a result of improved perceived self-efficacy for dealing 

with situations that trigger binge eating and purging (Wilson et al., 2002) or self-

monitoring, which may lead to greater in-the-moment consciousness and awareness of 

binge eating and purging (Wilson & Vitousek, 1999). Both of these factors could lead to a 

simultaneous decrease in binge eating and purging over the course of treatment, 

independent of a direct association between binge eating and purging.  

 

Few previous studies have tested the maintenance relationship between binge eating and 

purging. A study of the natural course of BN in a community sample found that persistent 

binge eating was associated with persistent purging over a five year period (Fairburn, Stice 

et al., 2003). This finding is similar to the pattern of data reported in this thesis, where there 

was an overall association between change in binge eating and change in purging. 

However, Fairburn, Stice et al. (2003) did not test specific directional hypotheses, and a 

third unmeasured variable may have caused this association. In Bohon et al.’s (2009) study 

of factors associated with the persistence of BN or atypical BN in a community sample, 
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initial binge eating was not a predictor of the persistence of compensatory behaviour. 

Therefore, while it makes theoretical sense to hypothesise that binge eating and purging are 

associated in a reciprocal maintenance relationship, there is little direct evidence in clinical 

BN samples to support this hypothesis.  

 

Is the enhanced cognitive-behavioural theory of BN an improvement upon the original 

theory (i.e., does the enhanced model account for a greater proportion of variance in 

dietary restraint, binge eating, and purging than the original model)? 

The utility of the enhanced cognitive-behavioural model in comparison to the original 

cognitive-behavioural model was evaluated using pre-treatment data from the same 

treatment-seeking sample of patients with BN and atypical BN. It was hypothesised that the 

enhanced model would account for a greater proportion of variance in dietary restraint, 

binge eating, and purging than the original model. Results suggested that the enhanced 

cognitive-behavioural model was a good fit to the data. It was found that the enhanced 

cognitive-behavioural model, by considering the role of low self esteem, interpersonal 

problems, perfectionism, and mood intolerance, accounted for a greater percentage of the 

variance in dietary restraint (29% compared to 9%) and binge eating (6.5% compared to 

0.7%) than the original model. The enhanced model and the original model accounted for a 

similar proportion of the variance in purging (14% and 13% respectively). However, it is 

noteworthy that even the enhanced cognitive-behavioural model only accounted for a 

relatively small proportion of variance in binge eating (6.5%), suggesting that the enhanced 

cognitive-behavioural theory may not provide a comprehensive representation of the 

maintenance of binge eating in this disorder. It is possible that factors beyond those 

outlined in the enhanced cognitive-behavioural theory of BN may be important in the 
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maintenance of binge eating. This is not surprising given the multifaceted and complex 

nature of eating disorders.  

 

Does the enhanced cognitive-behavioural theory provide a good account of the 

relationships between the four additional maintaining mechanisms (mood intolerance, 

interpersonal problems, perfectionism, and self esteem) and eating disorder symptoms? 

The relationships between the additional maintaining variables outlined in the enhanced 

model (mood intolerance, perfectionism, interpersonal problems and low self esteem) and 

core eating disorder symptoms were examined using structural equation modeling with pre-

treatment data. Research findings relating to these additional maintaining variables are 

outlined below.  

 

Mood intolerance 

The enhanced cognitive-behavioural theory proposes that, for some patients, mood 

intolerance, or the inability to withstand emotional states, prompts some patients to use 

binge eating and purging as a means of regulating emotional experience (Fairburn, Cooper 

et al., 2003). It is proposed that binge eating and purging may operate to regulate emotional 

experience by distracting the individual from the mood state or temporarily improving 

mood. In line with the hypothesis that mood intolerance is associated with the maintenance 

of eating disorders, it was found that patients seeking treatment for an eating disorder 

reported greater avoidance of situations that provoke positive emotions (e.g., excitement) 

than a female university student sample, with medium effect size (cohen’s d=.32) (Chapter 

Two). However, while the avoidance of situations that provoke positive and negative affect 

was associated with weight and shape concerns in the transdiagnostic clinical sample, no 

correlation was observed between mood intolerance and binge eating or purging. Similarly, 



Section Four Chapter Seven 

 178

structural equation modeling of the relationship between mood intolerance, binge eating 

and purging did not support the proposed role of mood intolerance in BN (Chapter Five). In 

contrast to the prediction of the enhanced cognitive-behavioural theory, greater mood 

intolerance (avoidance of situations that provoke positive and negative emotion) was 

associated with fewer binge eating episodes (the opposite direction to that hypothesised) 

and was not associated with purging. It was speculated in Chapter Five that those who 

actively avoid situations that provoke emotion may be less likely to experience intense 

affect, and thus less likely to regulate affect with binge eating. However, this finding was 

unexpected, and the role of mood intolerance in eating disorders remains unclear.  

  

In this thesis (Chapter Two), the avoidance of situations that provoke intense affect was 

associated with weight and shape concerns amongst patients seeking treatment for an eating 

disorder, but was not associated with binge eating and purging. Given the apparent lack of 

association between avoidance of affect and the behavioural symptoms of eating disorders, 

it is possible that affect avoidance is not functionally related to binge eating or purging. 

Rather, it may be linked to the development of eating disorders in a subgroup of patients for 

whom the eating disorder functions to avoid emotional experience. Previous qualitative 

research has shown that clients with AN (Serpell et al., 1999) and BN (Serpell & Treasure, 

2002) describe the ability to avoid or manage emotions as a positive aspect of their eating 

disorder. In this regard, it might be speculated that the desire to avoid the experience of 

emotion may be a factor in the development of eating disorders. 

 

While affect avoidance was not associated with binge eating and purging, it is possible that 

an alternative measure of mood intolerance may be more strongly associated with these 

behavioural symptoms. The enhanced cognitive-behavioural model proposes that mood 
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intolerance is a proximal cause of binge eating and purging. In other words, when a mood 

state is experienced, the inability to tolerate emotional experience encourages the use of 

binge eating or purging to regulate emotional experience. Therefore, a more direct 

assessment of beliefs about the need to control emotional experience (e.g., “When I feel 

depressed, I must act to relieve the pain”) may be a better predictor of binge eating and 

purging frequency. It appears that the construct of mood intolerance is complex and likely 

composed of multiple dimensions. It is recommended that improved measures of mood 

intolerance be developed in order to investigate the multi-faceted nature of this construct 

and identify the aspects of mood intolerance most strongly associated with the development 

and maintenance of eating disorders. 

 

Interpersonal problems and low self esteem 

Fairburn, Cooper et al. (2003) have proposed that interpersonal problems undermine self 

esteem, which, in turn, serves to maintain striving to achieve in the valued domain of 

weight and shape control. However, the nature of interpersonal difficulty thought to be 

related to eating disorders has not been elaborated. In order to test the association between 

interpersonal problems and eating disorder symptoms in this thesis, the types of 

interpersonal problems most strongly associated with eating disorder symptoms were first 

identified (Chapter Three). It was found that two types of interpersonal problems accounted 

for unique variance in eating disorder symptoms in female university students. Finding it 

hard to make friends and experiencing difficulty in being sociable were associated with 

overevaluation of weight and shape and dietary restraint. Being overly dependent on the 

opinion of others was also associated with overevaluation. In support of the enhanced 

cognitive-behavioural theory, self esteem partially mediated the relationship between 

interpersonal problems and overevaluation of weight and shape (Chapter Three). 
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The relationship between interpersonal problems, self esteem, and eating disorder 

symptoms was then investigated in a clinical sample in the evaluation of the enhanced 

cognitive-behavioural model (Chapter Five). Analysis was exploratory in nature, as specific 

predictions about the relationship between interpersonal problems and eating disorder 

symptoms could not be generated from the enhanced cognitive-behavioural theory. 

Interpersonal problems and low self esteem were significantly correlated, and low self 

esteem was associated with higher overevaluation of weight and shape with medium effect 

size. Scores reflecting interpersonal problems (including difficulties being sociable and 

being too dependent on the opinion of others) were strongly associated with higher dietary 

restraint, but were not directly associated with overevaluation of weight and shape, binge 

eating, or purging.  

 

The results of this research have generated two testable hypotheses about the role of 

interpersonal problems in the maintenance of BN. First, interpersonal problems were 

directly associated with dietary restraint, in both the clinical and the non-clinical sample. It 

is proposed that those who find it hard to be sociable may develop the belief that 

conforming to socially-valued weight and shape ideals will lead to social acceptance (e.g., 

“If I were thinner people would like me”). These beliefs may then encourage dietary 

restraint in an effort to control weight and shape and gain social acceptance. Second, 

interpersonal problems were associated indirectly with overevaluation of weight and shape 

via an association with low self esteem. Interpersonal problems may therefore play a role in 

the maintenance of BN due to an adverse effect on self esteem, which, in turn, may prompt 

the pursuit of achievement in the valued domain of weight and shape. While this research 

represents a first step, further work is needed to test these hypotheses and clarify the role of 

interpersonal difficulties in BN. As others have argued (Waller, 2000), there remains a long 
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way to go before the role of interpersonal problems in the maintenance of BN is 

understood. 

 

Perfectionism 

The enhanced cognitive-behavioural model suggests that perfectionism serves to maintain 

determined striving to achieve in the valued domain of weight and shape control (Fairburn, 

Cooper et al., 2003). Theorists have suggested that the construct of perfectionism is 

composed of multiple dimensions, including self-oriented and socially prescribed 

perfectionism. In this thesis, self-oriented and socially prescribed perfectionism were 

investigated using the Perfectionism subscale of the Eating Disorder Inventory-2 in a 

sample of patients seeking treatment for an eating disorder (Chapter Four). Self-oriented 

perfectionism, but not socially prescribed perfectionism, accounted for unique variance in 

weight and shape concerns and dietary restraint in BN, suggesting that self-imposed 

standards are central to perfectionism in this disorder. However, self-oriented perfectionism 

only accounted for 4% of the unique variance in eating disorder symptoms, suggesting that 

that perfectionism may only play a limited role in BN. 

 

The relationship between self-oriented perfectionism, overevaluation of weight and shape, 

and dietary restraint in BN was then tested using structural equation modeling (Chapter 

Five). This is a novel aspect of this thesis, as this is the first study in a clinical sample to 

evaluate the association between perfectionism, overevaluation of weight and shape, and 

dietary restraint, while simultaneously accounting for self esteem and interpersonal 

problems. Contrary to the predictions of the enhanced cognitive-behavioural theory, self-

oriented perfectionism was not directly associated with overevaluation of weight and shape 

or dietary restraint when self esteem and interpersonal problems were taken into account. 
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Combined with the results from Chapter Four, this finding suggests that self-oriented 

perfectionism may play a weak role in the maintenance of BN in treatment seeking 

samples.  

 

It is important to note that the perfectionism measure used in this thesis, while used 

extensively in this field, was not specifically designed to assess the construct of clinical 

perfectionism as outlined by Shafran, Fairburn, and colleagues (Fairburn, Cooper et al., 

2003; Shafran et al., 2002). The self-oriented perfectionism subscale from the Eating 

Disorder Inventory-II Perfectionism scale assesses the tendency to set demanding standards 

for one’s performance, but does not directly assess the impact of failing to meet these 

standards on self-evaluation, which is an important component of the clinical perfectionism 

construct. Results may therefore have differed if the construct of clinical perfectionism was 

measured more directly in this thesis. However, initial results using the Clinical 

Perfectionism Questionnaire (Riley, Lee, Cooper, Fairburn, & Shafran, 2007), designed by 

Fairburn and colleagues to directly assess this construct, found that clinical perfectionism 

was not uniquely associated with overevaluation of weight and shape when entered into a 

multiple regression with alternative measures of perfectionism amongst a sample of 

patients seeking treatment for an eating disorder (Steele, O’Shea, Murdock, & Wade, 

2011).  

 

Implications of this research  

Four main conclusions arise from the results of this thesis. First, the enhanced cognitive-

behavioural model of BN is an improvement upon the original cognitive-behavioural 

model, as it accounted for a greater proportion of variance in core eating disorder 

symptoms. This finding is in line with suggestions that, for those patients who present with 
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additional psychopathology (interpersonal problems, core low self esteem, clinical 

perfectionism, or mood intolerance), treatment outcome is improved when these 

maintaining mechanisms are targeted (Fairburn et al., 2009). However, further research is 

needed to clarify the role of these additional maintaining mechanisms in the maintenance of 

BN.  

 

Second, the factor most strongly associated with core eating disorder symptoms in the 

enhanced model was interpersonal problems. As analysis was cross-sectional, this thesis 

did not test the role of this factor in the maintenance of BN per se. However, the results of 

this thesis clearly suggest that working towards a better understanding of the role of 

interpersonal problems in the maintenance of BN should be a research priority. 

 

Third, no evidence was found to support the hypothesis that dietary restraint maintains 

binge eating amongst patients seeking treatment for BN or atypical BN. Together with 

previous findings in BN samples, and given that dietary restraint is central to the cognitive-

behavioural account of the maintenance of BN, this result highlights the need to test 

alternative accounts of the maintenance of binge eating in BN. 

 

Finally, while the enhanced cognitive-behavioural model accounted for a greater proportion 

of variance in dietary restraint and binge eating than the original model, the enhanced 

model still only accounted for a relatively small proportion of variance in these symptoms. 

This suggests that further efforts are needed to identify and refine our understanding of the 

factors involved in the maintenance of BN, with the aim of improving treatments for this 

disorder.  
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The results of this thesis raise an important question: If dietary restraint does not maintain 

binge eating in patients with BN, then what does? If we are to improve treatments for BN, 

then finding an answer to this question is fundamental. The original and enhanced 

cognitive-behavioural theories of BN have made important contributions to the 

development of treatments for BN. However, the efficacy of CBT for BN is limited (Agras 

et al., 2002; C. M.  Bulik et al., 1998; P. J. Cooper & Steere, 1995; Fairburn, Peveler et al., 

1993; Garner et al., 1993), and, as a result, there has been a call for more detailed models of 

the maintenance of BN from the National Institutes of Health Workshop on eating disorders 

(Grilo, Devlin, Cachelin, & Yanovski, 1997). While the original cognitive-behavioural 

model describes the role of weight and shape cognitions in the maintenance of dietary 

restraint, it has been argued that the full range of cognitive processes involved in the 

maintenance of this disorder have yet to be clearly delineated and that further thought 

should be given to the nature and role of cognitions in the maintenance of BN (M. J. 

Cooper, 2005). The literature points to a number of cognitive processes, beyond those 

outlined in the current cognitive-behavioural model, which may play an important role in 

the maintenance of BN. 

 

The cognitive model of BN (M. J. Cooper et al., 2004) has been outlined in an attempt to 

more thoroughly describe the cognitive processes involved in the maintenance of this 

disorder. It is proposed that certain events, which may be eating, weight and shape related 

(e.g., peer comments about weight and shape) or unrelated (e.g., perceived failure at work), 

trigger the activation of negative beliefs about the self (e.g., “I am a failure”). The 

activation of these negative self-beliefs triggers negative automatic thoughts and emotions, 

which are dealt with by eating. As eating provides a distraction from negative thoughts and 

emotion and operates to reduce the intensity of emotional states, positive beliefs about 
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eating are developed (e.g., “Eating helps me deal with my emotions”). However, negative 

beliefs about the consequences of eating are also held (e.g., “Eating leads to weight gain”). 

The conflict between these negative and positive beliefs about eating is resolved by a third 

set of beliefs which construe eating as permissible and relinquish personal responsibility 

(e.g., “This will be the last time that I binge eat”). Binge eating occurs when these 

permissive beliefs are activated. After binge eating, negative beliefs about eating return to 

the fore, and the individual engages in compensatory behaviour to counteract the effects of 

the binge on weight and shape. While research supports the existence of these beliefs in 

those with BN (e.g., M. J. Cooper & Fairburn, 1992), research is needed to test the role of 

these beliefs in the maintenance of binge eating.  

 

Perceived self-efficacy for coping with situations that trigger binge eating episodes may 

also be an important cognitive process in BN. It has been proposed that one of the 

mechanisms by which CBT produces change in binge eating and purging is by improving 

perceived self-efficacy (Wilson et al., 2002). A study testing this hypothesis found that 

change in perceived self-efficacy to resist binge eating when faced with food and eating 

triggers mediated change in binge eating over the course of CBT for BN (Wilson et al., 

2002). This result suggests that poor perceived self-efficacy to cope with binge triggers 

may be a maintaining mechanism of binge eating. Related to this, causal attributions of 

binge eating episodes have been implicated in the maintenance of binge eating. Grilo and 

Shiffman (1994) studied the maintenance of binge eating episodes amongst 50 women with 

a history of frequent binge eating. It was found that, following a binge eating episode, those 

who believed that the episode was beyond their control experienced a subsequent binge 

eating episode sooner than those who did not hold this belief. These two constructs (poor 

perceived self-efficacy for resisting binge eating and making attributions about the 
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uncontrollability of binge eating) appear to be related, as they both assess the individual’s 

locus of control and belief in their ability to resist binge eating. However, from the research 

reported above, it cannot be determined whether these beliefs about the ability to resist 

binge eating maintain frequent binge eating, or whether frequent binge eating maintains 

these beliefs. It is possible that frequent and repeated binge eating gives rise to beliefs about 

the uncontrollability of binge eating and poor self-efficacy, but that these beliefs, once 

established, serve to further maintain binge eating episodes. Further research is required to 

identify and understand the cognitive processes involved in the maintenance of binge eating 

in BN. 

 

Limitations 

The findings of this thesis need to be considered in light of a number of limitations. First, 

while the use of a clinical sample to evaluate the cognitive-behavioural theory of BN was a 

strength of this research, the decision to use a clinical sample limited the available sample 

size. As the statistical techniques employed in Chapter Five and Six were large-sample 

techniques (Kline, 2005), the moderate sample size was a limitation of this research. Small 

sample sizes in structural equation modeling can lead to problems with the precision and 

stability of parameter estimates, large standard errors, decreased power to reject a poor 

fitting model, and influence fit statistics (K. A. Bollen, 1990; Kline, 2005). The findings of 

this thesis therefore require replication with a larger sample. Given the difficulty inherent in 

recruiting a large sample of participants with BN, multi-site collaborations may prove 

important in this area.  

 

Second, in order to evaluate the cognitive-behavioural model with a moderate sample size 

in Chapter Five and Six, data from patients with BN were combined with data from patients 
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with atypical BN (i.e., EDNOS with objective binge eating and purging, in the absence of 

low weight). This decision was informed by previous research that has highlighted the 

similarities between BN and atypical BN (Grange et al., 2006; Moor et al., 2004), and the 

transdiagnostic theory, which suggests that the same cognitive-behavioural factors maintain 

both BN and EDNOS (Fairburn, Cooper et al., 2003). However, as BN and atypical BN 

patients were combined for this research, it is unclear if the cognitive-behavioural factors 

investigated in this thesis operate differently in these two groups. Future research is needed 

to test the transdiagnostic theory and to determine if both disorders are maintained by the 

same cognitive and behavioural mechanisms. 

 

Finally, measurement related issues need to be considered. Adequate measurement of 

psychological constructs in model testing is crucial to the validity of research findings 

(Kline, 2005). A significant strength of this thesis was the methodical approach to 

measurement issues. First, the measurement of mood intolerance, interpersonal problems, 

and perfectionism was examined and refined before the enhanced cognitive-behavioural 

model of BN was tested. Preliminary investigations of assessment scales were performed to 

clarify subscale structure, using exploratory and confirmatory factor analysis where 

appropriate, and to identify the aspects of these constructs most strongly associated with 

eating disorder symptoms. This explicit focus on the measurement of these constructs 

improved the validity of study results, as these findings were used to inform later model 

testing (Chapter Five). Second, this thesis used the EDE to measure the overevaluation of 

the importance of weight and shape construct, as defined by Fairburn and colleagues, while 

some previous studies have used the related, yet distinct, constructs of weight and shape 

concerns or body dissatisfaction (Byrne & McLean, 2002; Decaluwe & Braet, 2005; Wade 

& Lowes, 2002; Womble et al., 2001). By measuring overevaluation of weight and shape, 
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this study was able to provide a more thorough test of the cognitive-behavioural theory. 

Third, by using structural equation modeling, measurement error was estimated and 

partitioned in the evaluation of the original and enhanced cognitive-behavioural models 

(Chapter Five and Six). This approach to measurement allowed the association between 

latent constructs to be estimated free of measurement error.  

 

However, there were also some measurement limitations. The five-weekly period of 

measurement in the longitudinal evaluation of the cognitive-behavioural model may have 

limited sensitivity to detect maintenance effects (Chapter Six). Shorter measurement 

intervals may have allowed a more fine-grained analysis of the pattern and sequence of 

change in the key variables of interes. More generally, the measurement of constructs such 

as mood intolerance and interpersonal difficulties was problematic. As discussed in 

Chapters Two and Three, there are multiple ways to construe and measure these constructs, 

and further research is required to determine the aspects of these constructs most strongly 

associated with eating disorder symptoms. While a useful first step was made in this 

research to clarify the measurement of these constructs (Chapters Two and Three), further 

work is needed.  

 

General Conclusion 

In sum, this thesis had a number of strengths. This body of work represents the first attempt 

to evaluate the enhanced cognitive-behavioural theory in a clinical sample and, in doing so, 

represents a novel contribution to this area. By examining a number of factors thought to be 

associated with eating disorder symptoms simultaneously, in a clinical sample, this research 

improves our understanding of the interplay between a number of psychosocial factors 

associated with eating disorders. This is also the first study to compare the original and 
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enhanced cognitive-behavioural models in a clinical sample, which provides information 

about the relative utility of these models in a treatment-seeking sample. Finally, this is the 

first study to systematically test directional hypotheses about maintenance relationships in 

the cognitive-behavioural theory of the maintenance of BN using a clinical sample. As the 

cognitive-behavioural theory of the maintenance of BN is a dynamic theory, it was 

important to test this theory using a dynamic method. This thesis utilised a novel approach 

to achieve this, by employing latent growth curve modeling and latent difference score 

modeling. 

 

However, additional steps are required to further our understanding of the maintenance of 

BN. Most importantly, there is a need to clarify the role of dietary restraint in the 

maintenance of binge eating in this population. If it is the case that dietary restraint plays a 

limited role in the maintenance of binge eating in those seeking treatment for BN, 

alternative maintaining mechanisms need to be identified, tested, and incorporated into 

treatment. The collection of frequent and repeated measures of eating disorder symptoms 

and hypothesised maintenance factors is needed in order to test temporal and directional 

hypotheses of symptom maintenance and to develop a more finely-tuned understanding of 

maintenance processes. Most importantly, research needs to identify the processes that 

maintain BN at the stage at which patients are seeking treatment, as this information will 

most effectively inform treatment strategies. In developing a greater understanding of the 

maintenance of BN, we can continue to work towards the goal of offering improved 

psychological treatments for this disorder.  
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Presentations of the findings of this thesis 

 

International Conference Presentations 

International Congress of Eating Disorders (Salzburg, Austria): 2010. 

“An evaluation of the transdiagnostic cognitive-behavioural model of eating disorders” 

[oral]  

 

Association of Psychological Science meeting (Boston, MA): 2010. 

“An evaluation of the original and expanded cognitive-behavioural models of bulimia 

nervosa” [poster] 

 

Eating Disorder Research Society meeting (Brooklyn, NY): 24-26 September 2009. “The 

original and expanded cognitive-behavioural model of bulimia nervosa: An evaluation 

using structural equation modeling” [poster] 

 

Local and National Presentations 

Australian and New Zealand Academy for Eating Disorders (Sydney, New South 

Wales): August 2011. 

“The role of dietary restraint in the persistence of binge eating in a clinical sample” [oral]  

 

School of Psychology, The University of Western Australia (Perth, Western Australia): 

August 2011. 

“An evaluation of the cognitive-behavioural model of bulimia nervosa” [oral] 
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