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Abstract 

Eating disorders affect a significant proportion of adolescent and young adult 

women and a smaller proportion of children, men, and older individuals. They are 

associated with a range of physical, psychological, and social consequences that can 

have a profound and lasting impact on affected individuals. Eating disorder symptoms 

(e.g., marked weight and shape concern, strict dieting, binge eating, purging) are also 

associated with physiological and psychosocial morbidity, and are reported by up to half 

of adolescent girls and one-third of adolescent boys. If eating disorders are to be 

effectively prevented or treated, it is imperative that risk and maintaining factors for the 

conditions are identified. Previous studies have identified a number of variables that may 

contribute to the development or maintenance of eating disorder symptoms, and 

theoretical models have been created to explain how these variables may work together 

to increase eating disorder risk. To date, however, the relative importance of different 

biological, familial, and psychosocial factors in the development of different forms of 

eating pathology has not been clearly established. In addition, alternate theoretical 

models of eating disorders have not been directly compared in terms of their validity or 

predictive utility. This thesis aimed to identify the variables and models that may best 

account for the development and maintenance of eating disorder symptoms, through two 

broad studies and six sub-studies. 

Study 1 focused on identifying predictors of cognitive (i.e., elevated weight and 

shape concern) and behavioural (i.e., binge eating) eating disorder symptoms in pre- to 

early-adolescent children followed over time. Prospective tests of the dual-pathway 

(Stice, 2001) and cognitive-behavioural (Fairburn, 2002; Fairburn, Cooper, & Shafran, 

2003) models of eating pathology were also conducted, and a distinction was made 
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between weight and shape concern and weight and shape over-evaluation. Low self-

esteem, perceived media pressure to be thin, weight and shape over-evaluation, and 

maternal concern about child weight prospectively predicted increases in child weight 

and shape concern over time (Studies 1b and 1c), and weight and shape concern was the 

most robust predictor of increases in dietary restraint (Studies 1b and 1d). Dietary 

restraint and affect-related eating prospectively predicted binge eating onset (Studies 1a 

and 1d), and the dual-pathway and cognitive-behavioural models were both able to 

account for the development of binge eating over a two year period (Study 1d). Evidence 

was also provided for the relative superiority of the most recent, enhanced cognitive-

behavioural model (Fairburn et al., 2003) over other available theoretical accounts. 

Study 2 focused more specifically on the role of mood intolerance in predicting 

and maintaining eating pathology in adults. In Study 2a, a new measure of mood 

intolerance was developed, revised, and evaluated. In Study 2b, the role of mood 

intolerance in cross-sectionally predicting binge eating and purging was examined 

within the framework of the enhanced cognitive-behavioural model. The importance of 

mood intolerance in accounting for eating disorder symptoms was confirmed, and 

additional support for the cognitive-behavioural model was provided. 

Collectively, the six empirical studies have provided new data regarding the 

relative importance of different variables in the development and maintenance of 

different eating disorder symptoms. They also provide initial insight into the relative 

validity of alternate theoretical models in this area. The results suggest that the most 

recent, enhanced cognitive-behavioural model may provide the best account of how 

eating disorder symptoms develop and are maintained, providing that the mood 

intolerance component of the model is specified. 
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Chapter 1. Introduction 

1.1. Background to the thesis 

 Eating disorders affect a significant minority of adolescent and young adult 

women, and are a source of considerable psychosocial and physiological morbidity in 

this age group (Berkman, Lohr, & Bulik, 2007; Hudson, Hiripi, Pope, & Kessler, 2007; 

Rosenvinge, Borgen, & Borresen, 1991). Sub-threshold eating disorder symptoms and 

disordered eating (e.g., strict dieting, binge eating, and/or purging) are also associated 

with psychosocial distress and are reported by up to 50% of adolescent girls and 

approximately one-third of adolescent boys (Ackard, Fulkerson, & Neumark-Sztainer, 

2007; Kjelsas, Bjornstrom, & Gotestam, 2004; Rosenvinge et al., 1991). Notably, these 

symptoms have been documented in children as young as five (Davison & Birch, 2001; 

Ricciardelli & McCabe, 2001a).  

 Studies have identified a number of biological, psychological, social and familial 

factors that appear to increase risk for developing an eating disorder. However, it is not 

yet clear how these factors work together to predict eating pathology. Multivariate 

investigations of suspected risk factors are relatively rare, and few studies have tested 

theoretical models of eating disorder development using longitudinal data. Gender 

differences in the aetiology and course of eating disorder symptoms also remain poorly 

understood.  

 This thesis aimed to extend and integrate previous research on the development 

and maintenance of eating disorder symptoms. It consists of two major studies, each 

with a number of sub-components. Study 1 aimed to identify the biological, 

psychosocial, and familial factors that best predict eating disorder symptoms in pre- and 
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early-adolescent children, and to evaluate and compare different models of disordered 

eating onset and maintenance in this age group using structural equation modelling. This 

first study involved four sub-studies, which are presented in Chapters 5 to 8.  Study 1a 

(Chapter 5) focused on the prevalence, correlates and prospective predictors of binge 

eating and overeating in pre-adolescent boys and girls, Study 1b (Chapter 6) focused on 

the antecedents and consequences of different components of body image, and Study 1c 

(Chapter 7) focused on the role of familial and maternal factors in predicting child eating 

pathology. Subsequently, Study 1d (Chapter 8) aimed to integrate and extend findings 

from these three studies by comparing a data-driven model of eating disorder 

symptomatolgy with (i) Stice and colleagues’ dual-pathway model and (ii) Fairburn and 

colleagues’ cognitive-behavioural model. Results from this group of studies are 

discussed at an overall level in Chapter 9. 

 Study 2 aimed to examine associations between mood intolerance and eating 

disorder symptoms in an adult sample. In so doing, it also aimed to test predictions from 

the enhanced, “transdiagnostic” cognitive-behavioural model of eating disorders. This 

second study consisted of two sub-studies, which are presented in Chapters 10 and 11. 

Study 2a (Chapter 10) focused on the development and evaluation of a new measure of 

mood intolerance, the Tolerance of Mood States Scale, and Study 2b (Chapter 11) 

evaluated the transdiagnostic cognitive-behavioural model using structural equation 

modelling. Results from Study 2 are discussed at an overall level in Chapter 12. 

 Central to all of these studies are the following hypotheses: 

1. Weight and shape concern (or body dissatisfaction) and the over-evaluation of 

eating, weight and shape and their control are distinct constructs with different 

antecedents and consequences. 
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2. The over-evaluation of eating, weight and shape and their control is central to the 

development and maintenance of eating pathology, and of greater importance in 

this regard than weight and shape concern. 

3. The over-evaluation of eating, weight and shape and their control mediates links 

between other proposed risk factors for eating disorders (i.e., low self-esteem, 

perfectionism) and eating disorder symptomatolgy. 

4. Affect-related difficulties represent an alternate pathway to eating disorder 

symptoms, distinct from any effects of the over-evaluation of eating, weight, and 

shape. 

 The structure and methodology of the empirical studies will be outlined in 

greater detail in Chapter 4.  The remainder of Chapter 1 focuses on the key features of 

eating disorders, whilst Chapter 2 reviews findings from previous risk factor studies and 

Chapter 3 summarises current cognitive-behavioural accounts of eating disorders. 

1.2. Background to eating disorders 

1.2.1. Diagnostic categories and key features 

 Current diagnostic nomenclature recognises three main categories of eating 

disorders. Anorexia nervosa (AN) is characterised by refusal to maintain body weight 

above a minimally normal weight for height (e.g., a Body Mass Index [BMI; kg/ m2] > 

17.5), combined with (1) a fear of gaining weight or becoming fat and (2) disturbance in 

how body weight or shape are experienced, denial of the seriousness of low body 

weight, or evaluation of self-worth primarily or entirely in terms of eating, weight and 

shape or their control (APA, 2000). In post-menarcheal females, an additional criterion 

is amenorrhea. The disorder is delineated into the binge eating/ purging subtype, if there 
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has been regular binge eating or purging during the current episode of AN, and the 

restricting subtype, if there has been no such binge eating or purging (APA, 2000). 

 Bulimia nervosa (BN) is characterised by recurrent episodes of binge eating, 

combined with inappropriate compensatory behaviours designed to prevent weight gain 

(APA, 2000). The form of compensatory behaviour distinguishes the purging subtype 

(vomiting, laxative misuse, diuretic misuse) from the non-purging subtype (excessive 

exercise, fasting). Individuals with BN also evaluate their self-worth primarily or 

entirely in terms of eating, weight and shape or their control, and there is thus some 

overlap between the cognitive features of AN and BN. However, individuals with BN 

are typically within the healthy weight range. A diagnosis of AN also supersedes one of 

BN, meaning that underweight individuals who engage in regular binge eating and 

purging are diagnosed with AN rather than BN (Fairburn & Harrison, 2003). 

 Eating disorders “not otherwise specified” (EDNOS), also referred to as atypical 

eating disorders, are disorders of eating that are clinically significant but which fail to 

meet criteria for AN or BN (APA, 2000). Data suggest that over half of the individuals 

seen at eating disorder treatment centres are diagnosed with an EDNOS (Fairburn & 

Bohn, 2005; Fairburn & Harrison, 2003), and that the symptoms of these disorders are 

no less severe or disabling than those of AN or BN (Fairburn et al., 2007; Mond et al., 

2006; Turner & Bryant-Waugh, 2004). Eating disorders not otherwise specified may 

take the form of “atypical” or “partial syndrome” AN or BN (where some but not all 

criteria for the full disorder are met), repeated nocturnal eating (eating large amounts of 

food after waking during the night; “night eating syndrome”), repeated chewing and 

spitting out of food, or any other combination of eating disordered attitudes and 

behaviours that may be considered clinically significant. In addition, there are two 



 22

specific examples of the EDNOS category that may become distinct diagnostic 

categories in the future. The first of these is binge eating disorder (BED), for which 

DSM-IV research criteria already exist. Binge eating disorder is characterised by 

recurrent episodes of binge eating, with distress about the occurrence of binge eating, 

but without inappropriate compensatory behaviours designed to prevent weight gain 

(APA, 2000). Individuals with BED are typically overweight or obese, and the disorder 

has been found to affect between 20% and 50% of overweight individuals seeking 

weight loss treatment (Arnow, Kenardy, & Agras, 1992; Marcus, Smith, Santelli, & 

Kaye, 1992; Spitzer et al., 1993).  

The second specific EDNOS example may be referred to as “purging disorder” , 

“EDNOS-purging type”, or “EDNOS-p” (Fink, Smith, Gordon, Holm-Denoma, & 

Joiner, 2009; Keel, Haedt, & Edler, 2005; Wade, Bergin, Tiggemann, Bulik, & Fairburn, 

2006). The disorder is less well-established than BED, and there are currently no 

accepted criteria for its diagnosis. Typically, it is diagnosed to account for repeated 

purging behaviours (self-induced vomiting, laxative misuse, or diuretic misuse) that 

occur in the absence of objective binge eating episodes. There is evidence to suggest that 

this disorder differs in meaningful ways from BN (Fink et al., 2009; Keel et al., 2005), 

and that its prevalence is equal to, or greater than, that for BN (Wade, Bergin, 

Tiggemann et al., 2006). Research on purging disorder is in its infancy, however, and 

there are few available data regarding its aetiology and long-term course.  

 There are also a number of feeding and eating disorders of infancy or early 

childhood, which are beyond the scope of the current thesis. Unlike AN, BN and 

EDNOS, these disorders are not characterised by a specific focus on weight or shape 

(Lask & Bryant-Waugh, 2000; Nicholls & Bryant-Waugh, 2009). 
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1.2.2. A transdiagnostic approach to eating disorders 

 Although diagnostically distinct, AN, BN and EDNOS share a number of 

cognitive and behavioural features. As mentioned, the evaluation of self-worth primarily 

or entirely in terms of eating, weight and shape or their control, hereafter referred to as 

over-evaluation, is part of the diagnostic criteria for AN and BN. It is also a common 

feature of EDNOS. Similarly, dietary restraint, binge eating, and purging can occur in all 

three eating disorders, and it has been proposed that the key difference between AN and 

BN lies in the relative balance of under- and over-eating and associated differences in 

body weight (Fairburn & Harrison, 2003). Whilst AN involves persistent dietary 

restraint that may be punctuated by binge eating and purging, resulting in low body 

weight, BN is characterised by dietary restraint that is frequently punctuated by binge 

eating and purging, resulting in unremarkable body weight. Similarities between the 

eating disorders are further highlighted by movement across eating disorder categories 

with time. Anorexia nervosa commonly evolves into BN or an EDNOS (Bulik, Sullivan, 

Fear, & Pickering, 1997), BN often starts as either AN or an EDNOS (Sullivan, Bulik, 

Carter, Gendall, & Joyce, 1996), and a common outcome of BN is a chronic EDNOS 

(Herzog, Hopkins, & Burns, 1993; Steinhausen, 2009). For these reasons, it can be 

useful to adopt a transdiagnostic approach to eating disorders (Fairburn, Cooper, & 

Shafran, 2003), as will be discussed further in Section 3.4. 

1.2.3. Effects of age, gender, and ethnicity 

1.2.3.1.   Age 

Anorexia nervosa tends to develop in adolescence, with peaks in onset at ages 14 

and 18, whilst BN tends to develop in later adolescence or early adulthood (Hudson et 
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al., 2007; Lucas, Crowson, O'Fallon, & Melton, 1991; Woodside & Garfinkel, 1992). 

However, case studies suggest that AN may develop in children as young as seven 

(Bryant-Waugh, Cooper, Taylor, & Lask, 1996) and in adults as old as 77 (D. Beck, 

Casper, & Andersen, 1996; Mangweth-Matzek et al., 2006), and data from eating 

disorder treatment centres suggest that nearly 20% of individuals who develop an eating 

disorder do so after the age of 25 (Woodside & Garfinkel, 1992). Community-based 

research has generated similar findings, with EDNOS, in particular, appearing to 

develop and/or occur in adulthood as often as in adolescence or childhood (Hay, 1998; 

Kinzl, Traweger, Trefalt, Mangweth, & Biebl, 1999a, 1999b; Manwaring et al., 2006; 

Turner & Bryant-Waugh, 2004; Wade, Bergin, Tiggemann et al., 2006). In the case of 

BED, this appears to stem from individuals who begin binge eating before dieting 

(“binge first”) developing the disorder as children or adolescents, whilst individuals who 

begin dieting before binge eating (“diet first”) tend to develop the disorder in later life 

(Spurrell, Wilfley, Tanofsky, & Brownell, 1997).  

1.2.3.2.   Gender 

There are marked gender differences in the prevalence of AN and BN, with 

approximately 90% of identified cases being female (Fairburn & Harrison, 2003). 

Gender differences with EDNOS and BED may be less pronounced, with studies finding 

that EDNOS occurs in females between three and 10 times more often than in males 

(Johnson, Cohen, Kasen, & Brook, 2002; Kjelsas et al., 2004; Weltzin et al., 2005), and 

that BED occurs in females up to two times more often than in males (Grucza, Przybeck, 

& Cloninger, 2007; Hudson et al., 2007; Kugu, Akyuz, Dogan, Ersan, & Izgic, 2006). 
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Findings to date suggest that males and females experience eating disorder 

symptoms of a similar nature and severity. It is recognised, however, that males are 

more likely to emphasize a toned but muscular physique, and to engage in excessive or 

driven exercise for weight control, than their female counterparts (Ousley, Cordero, & 

White, 2008). Data also suggest that males are less likely than females to engage in other 

forms of compensatory behaviour, such as self-induced vomiting (Weltzin et al., 2005).  

Few studies have considered gender differences in the aetiology of eating 

disorders. It is unclear, therefore, if factors that predict and maintain eating disorder 

symptoms in females also play a role in the development and maintenance of eating 

pathology in males. Given that a sizeable minority of adolescent and young adult males 

report weight and shape-related concerns, engage in binge eating, and/or engage in 

maladaptive behaviours to lose weight (Ackard et al., 2007; Grogan & Richards, 2002; 

Keel, Klump, Leon, & Fulkerson, 1998; Kjelsas et al., 2004), further research in this 

area is likely to be beneficial.  

1.2.3.3.   Ethnicity 

Caucasian and westernised individuals are more likely to experience eating 

disorders than non-Caucasian and non-westernised individuals (Jacobi, Hayward, de 

Zwaan, Kraemer, & Agras, 2004). In traditionally non-western countries, risk also tends 

to increase according to degree of westernisation and industrialisation (Lee & Lee, 2000) 

and degree of acculturation (Gowen, Hayward, Killen, Robinson, & Taylor, 1999). 

These differences are not absolute, however, and risk varies within and between 

subgroups. For example, Black American women have been found to report lower rates 

of eating disorder symptoms than Caucasian American women (Striegel-Moore et al., 
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2000), whilst Black South African women report higher rates of symptoms than 

Caucasian South African women (Le Grange, Telch, & Tibbs, 1998) and Hispanic 

American women report rates of symptoms comparable to Caucasian American women 

(Crago, Shisslak, & Estes, 1996). Ethnic differences in eating disorder symptoms also 

vary according to the symptoms being studied. In a sample of 19- to 24-year-old 

American women, who identified themselves as White (n=985) or Black (n=1,061), few 

Black participants met lifetime criteria for AN (0% vs. 1.5% of White participants) or 

BN (0.4% vs. 2.3% of White participants), but 1.4% met lifetime criteria for BED (vs. 

2.7% of White participants) (Striegel-Moore et al., 2003). Similarly, Black American 

women tend to report lower rates of body dissatisfaction and weight and shape concern 

than Caucasian American women, but equal or higher rates of binge eating (Striegel-

Moore et al., 2000). Ethnicity effects thus need to be interpreted in terms of the specific 

populations being studied and the specific eating disorder symptoms being considered.  

1.2.4. Prevalence and epidemiology 

 Estimating the prevalence of eating disorders is difficult, as many individuals 

with the conditions neither seek nor receive treatment. Epidemiological studies have 

found that nearly 50% of community-based individuals who meet diagnostic criteria for 

AN are not receiving treatment at the time of study, and this value rises to nearly 90% 

when BN is considered (Hoek, 2006). Studies relying on documented diagnoses 

therefore tend to underestimate prevalence. In contrast, population-based studies relying 

solely on self-report data may overestimate prevalence, and it is rarely possible for large 

samples to be interviewed without previous questionnaire-based screening. For these 

reasons, a two-stage approach to estimating prevalence tends to be the most effective, 
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where a population is screened for eating disorder symptoms using self-report 

questionnaires, and “at risk” individuals are subsequently interviewed to allow for 

accurate diagnosis.  

Two-stage screening studies of adolescent and young adult women have 

generated point prevalence estimates for AN that range between 0% and 0.9% (Beato-

Fernandez, Rodriguez-Cano, Belmonte-Llario, & Martinez-Delgado, 2004; Bulik et al., 

2006; Johnson et al., 2002), with the average being 0.3% (Hoek & Van Hoeken, 2003), 

and point prevalence estimates for BN that range between 0% and 4.5% (Beato-

Fernandez et al., 2004; Johnson et al., 2002; Kugu et al., 2006), with the average being 

1% (Hoek & Van Hoeken, 2003). Reported rates for EDNOS range from 0.5% to 4.8% 

(Beato-Fernandez et al., 2004; Johnson et al., 2002), and estimations for BED alone 

range from less than 1% to over 5% (Grucza et al., 2007; Hay, 1998; Kinzl et al., 1999a; 

Kugu et al., 2006). Retrospective studies with female participants have generated 

lifetime prevalence estimates that range between 0.9% and 2.2% for AN, 1.5% and 2.9% 

for BN, and 3.5% and 10.6% for EDNOS (Bulik et al., 2006; Hudson et al., 2007; Wade, 

Bergin, Tiggemann et al., 2006). 

When considering male eating disorders, studies suggest that AN, BN and 

EDNOS collectively affect up to 2% of adolescent and young adult men (Beato-

Fernandez et al., 2004; Johnson et al., 2002; Kugu et al., 2006; Rojo et al., 2003), with 

the majority of these cases being BED or another EDNOS (Bulik et al., 2006; Hudson et 

al., 2007). The lifetime prevalence of male AN has been estimated at 0.29% (Bulik et al., 

2006).  

 The prevalence of BN appears to have varied over time, with incidence rates 

rising three-fold between the early 1980’s and the mid 1990’s, and then stabilising (or 
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possibly decreasing) over the subsequent 10 years (Bushnell, Wells, Hornblow, Oakley-

Browne, & Joyce, 1990; Currin, Schmidt, Treasure, & Hershel, 2005; Soundy, Lucas, J., 

& Melton, 1995). It is unclear if similar changes have occurred for AN, with some 

studies providing evidence for an increase in prevalence (Bulik et al., 2006; Eagles, 

Johnston, Hunter, Lobban, & Millar, 1995) and others generating contrary results 

(Currin et al., 2005; Fombonne, 1995). Such inconsistencies may stem, in part, from 

increases in the diagnosis and treatment of AN (Lucas et al., 1991), and additional 

research is required to determine if true increases in the incidence of the disorder have 

occurred. 

1.2.5. Course and outcome 

Eating disorders tend to persist, although their form may vary over time 

(Fairburn, Cooper, Doll, Norman, & O'Connor, 2000; Joiner, Heatherton, & Keel, 1997; 

Stice & Spoor, 2007; Sullivan et al., 1996; Wade, Bergin, Tiggemann et al., 2006). As 

noted in Section 1.2.2, it is not uncommon for AN to shift to BN or an EDNOS, and for 

BN to shift to an EDNOS (Bulik, Sullivan, Fear, & Pickering, 1997; Herzog et al., 1993; 

Steinhausen, 2009). 

Several variables have been found to predict eating disorder outcome. With AN, 

prospects are best for young individuals with a short duration of illness and no history of 

binge eating or purging (Fairburn & Harrison, 2003). Males with AN also tend to 

recover faster, and more fully, than females with AN (Bean et al., 2004; Strober et al., 

2006). In contrast, binge eating, purging, long duration of illness, severe weight loss, and 

pre-morbid psychiatric or psychosocial difficulties are associated with poor AN outcome 

(Steinhausen, 1995, 2009). 
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Bulimia nervosa tends to be self-perpetuating in the absence of treatment, as 

highlighted by a naturalistic study of community-based women with the disorder 

(Fairburn et al., 2000; Fairburn, Stice et al., 2003). In this study, women were 

interviewed with the Eating Disorder Examination (EDE; Fairburn & Cooper, 1993) at 

15-month intervals for 5 years. The majority of women were not receiving treatment for 

BN at baseline (89%), had never received such treatment (82%), and did not receive 

treatment over the 5-year study period (76%). For those participants whose course of BN 

could be classified (n=88), 46% experienced persistent binge eating and 44% 

experienced persistent compensatory behaviours over the 5 years of the study (Fairburn 

et al., 2000; Fairburn, Stice et al., 2003). Persistent binge eating was associated with a 

longer duration of illness, higher baseline levels of EDE weight and shape concern, 

poorer baseline social adjustment, a history of childhood obesity, and persistent 

compensatory behaviours. Persistent compensatory behaviours were, in contrast, 

significantly associated with persistent binge eating only (Fairburn et al., 2000; Fairburn, 

Stice et al., 2003). These findings highlight the tenacity of BN, with many women 

experiencing persistent symptoms and the persistence of one set of behaviours (i.e., 

binge eating) predicting the persistence of another (i.e., purging).  

Data from the Australian Twin Registry suggest that the majority of women 

affected by eating disorders will recover (in the sense that they will cease to meet 

diagnostic criteria for an eating disorder), but that many of these individuals will 

continue to experience sub-threshold eating disorder symptoms (Wade, Bergin, Martin, 

Gillespie, & Fairburn, 2006). Wade and colleagues (2006) conducted phone interviews 

with 1,002 female twins, aged between 28 and 39 years, and found that 154 participants 

(15.4%) met lifetime criteria for AN, BN or an EDNOS. Interviews occurred, on 
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average, 14.5 years after the onset of the eating disorder. Although 93% of the women 

with a lifetime eating disorder had ceased to meet diagnostic criteria by assessment, and 

75% could be classified as having a good outcome (i.e., no extreme weight and shape 

concerns, BMI > 17.5, no binge eating or purging behaviours), dietary restraint and 

eating, weight and shape concerns remained significantly higher in this sub-group than 

in women with no eating disorder history (n=816). Moreover, fewer than 50% of the 

women with a history of an eating disorder were completely free of eating disorder 

symptoms at the time of interview (Wade, Bergin, Tiggemann et al., 2006). These 

results highlight the long-term ramifications of eating disorders, and suggest that 

individuals affected by eating disorders may continue to differ from non-eating 

disordered controls for up to 20 years after the onset of their disorder. Results from 

Wade and colleagues (2006) are also consistent with those from several comprehensive 

reviews of eating disorder outcome, which have found that approximately 50% of 

individuals with AN and BN may be expected to recover from their disorder, whilst 20% 

to 35% will experience persistent sub-clinical symptoms or partial syndrome disorders, 

20% to 25% will experience a chronic eating disorder, and, in the case of AN, 

approximately 10% may be expected to die as a result of their eating disorder (Quadflieg 

& Fichter, 2003; Steinhausen, 2009). 

1.2.6. The continuum hypothesis 

 Eating disorders and disordered eating can be conceptualised as occurring on a 

continuum, differentiated primarily by the extent and severity of eating-related 

dysfunction. Eating disorders and disordered eating both involve maladaptive eating 

behaviours (e.g., strict dieting, binge eating, purging) and cognitions (e.g., over-



 31

evaluation, body dissatisfaction, fear of weight gain), both are associated with medical 

complications, and both show high comorbidity with other psychiatric problems (Davis, 

Claridge, & Cerullo, 1997; Drewnowski, Yee, Kurth, & Krahn, 1994). Support for the 

continuum hypothesis comes from studies showing that eating pathology and 

psychosocial impairment increase in a roughly linear fashion across categories of 

dieters, sub-clinical eating disorder cases, and eating disorder cases (Drewnowski et al., 

1994; Stice, Ziemba, Margolis, & Flick, 1996; Tylka & Subich, 1999; Wade, Bergin, 

Martin et al., 2006), and across individuals who report one, two, and three or more key 

eating disorder features (Wade, Bergin, Martin et al., 2006). These findings allow for the 

possibility that individuals with sub-threshold eating disorder symptoms differ from 

individuals with diagnosable eating disorders at a quantitative, rather than qualitative, 

level.  

 The validity of the continuum hypothesis has also been questioned, however, and 

some research findings run contrary to a dimensional model. An example comes from a 

study of women with AN (n=35), BN (n=45), BED (n=43), EDNOS (n=78), obesity 

(n=24), or no eating or weight disorder (n=116), in which taxometric analyses were 

used to investigate the latent structure of eating disorder symptoms (Williamson et al., 

2002). Results from this study suggested that “fear of fatness/ compensatory behaviour” 

symptoms (dieting/ fasting, laxative/ diuretic misuse, self-induced vomiting, vigorous 

exercise, fear of weight gain, and feelings of fatness) and “drive for thinness” symptoms 

(low weight, denial of seriousness of low weight, and amenorrhea) could be 

conceptualised within a dimensional model, whilst “binge eating” symptoms (eating 

large amounts of food in a short time or when not hungry, loss of control over eating, 

rapid eating, eating alone due to embarrassment, distress regarding binge eating, and 



 32

undue influence of shape on self-evaluation) could not. This led the authors to conclude 

that binge eating disorders, including BN and BED, may be distinct syndromes that 

require conceptualisation within a categorical framework, whilst other forms of eating 

disorders (i.e., AN, and non-binge eating EDNOS) may be more amenable to a 

dimensional approach (Williamson et al., 2002). 

Williamson et al. (2002) highlight the potential pitfalls of applying a continuum 

model to all aspects of eating disorder symptomatolgy. Nonetheless, their findings 

confirm that at least some cognitive (e.g., fear of weight gain) and behavioural (e.g., 

dieting) eating disorder features can be viewed as occurring on a continuum of severity. 

From a research perspective, this allows for the possibility that results obtained with 

individuals with disordered eating will generalise to those with diagnosable eating 

disorders. The results also suggest that it may be beneficial for researchers to assess for 

eating disorder symptoms in addition to discrete eating disorder diagnoses. 

1.2.7. Summary 

 Collectively, AN, BN and EDNOS affect up to 15% of adolescent and young 

adult females and smaller numbers of children, men, and older women. Prevalence rates 

are generally higher amongst Caucasian and westernised individuals than amongst non-

Caucasian and non-westernised individuals, with the magnitude of these differences 

varying according to the cultural groups and eating disorder symptoms under 

investigation.  

 Eating disorders tend to persist over time, although their form may vary. 

Transdiagnostic models have been developed to account for this mutability in eating 

disorder symptoms, and dimensional approaches to eating disorder symptomatology 
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have been developed to account for variations in the intensity and severity of eating 

disorder features across the population.  

 The following chapter focuses more specifically on variables that have been 

linked to the development of eating disorders. Subsequently, Chapter 3 considers current 

cognitive-behavioural approaches to the onset and maintenance of these disorders. 



 34

Chapter 2. Risk factors for eating disorders and disordered eating 

2.1. Overview 

 Eating disorders have been linked to a range of physiological, psychological, and 

interpersonal problems. However, it is often difficult to distinguish factors that precede 

or predict eating disorder onset from those that are consequences or correlates of the 

disorder. This chapter will begin by summarising the basic principles of risk factor 

research, before reviewing possible risk factors for eating disorders and eating disorder 

symptoms. Developmental factors that are associated with the onset of eating disorder 

symptomatolgy will also be considered. 

2.2. Risk factor research: General principles 

 Risk factors are factors that are associated with a disorder and which conceivably 

play a causal role in the disorder’s development (Schmidt, 2002). It is relatively easy to 

identify factors that are associated with a given disorder, even allowing for the necessity 

of those associations being consistent across studies and samples. What is considerably 

more challenging, is determining the causal nature of such links, and ascertaining the 

temporal sequence of the factor and disorder being studied. If a variable is to be 

identified as a risk factor, it is essential that it consistently precedes the onset of the 

disorder, and that its absence is consistently associated with the absence of the disorder 

(Schmidt, 2002). The probability of the disorder occurring should also be significantly 

higher in samples that are characterised by the risk factor (high risk groups) than in 

samples that are not characterised by the risk factor (low risk groups) (Jacobi et al., 

2004). 
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 Distinctions exist between variable risk factors and fixed markers. The former 

refers to risk factors that can change over time, such as body dissatisfaction or BMI, 

whilst the latter refers to risk factors that cannot be changed, such as gender or ethnicity. 

This chapter will focus primarily on variable risk factors, which include both variable 

markers (when manipulation of the risk factor does not change the risk of outcome) and 

causal risk factors (when manipulation of the risk factor does change the risk of 

outcome) (Jacobi et al., 2004). Identifying causal risk factors allows effective prevention 

strategies to be developed, whilst identifying variable markers and fixed risk factors 

allows prevention strategies to be targeted towards high-risk groups.  

 For eating disorders, fixed risk factors include gender, ethnicity, and genetic 

markers. Gender and ethnicity were discussed in Sections 1.2.3.2 and 1.2.3.3, when 

group differences in prevalence were considered, and will not be reviewed again here. 

When considering results at an overall level, females are at greater risk of eating 

disorders than males and Caucasian and westernised individuals are at greater risk of 

eating disorders than non-Caucasian and non-westernised individuals. Research on 

genetic influences, the third fixed risk factor, will be reviewed briefly in Section 3.3.6.3, 

when family factors in eating disorders are considered. 

 Risk factor studies generally take one of two forms: case-control studies or 

prospective cohort studies (Schmidt, 2002). Case control studies involve comparing 

individuals with a disorder (cases) with individuals without the disorder (non-case 

controls). Both groups of participants may be drawn from clinical or community 

settings. The primary limitation of this approach is that data must be collected 

retrospectively, due to the selection of participants after the disorder has developed. 
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Recall bias may thus compromise the validity of results, although this may be prevented 

or reduced when semi-structured interview measures are used.  

 Prospective cohort studies involve following a cohort of non-case participants 

over time, with the expectation that a proportion of these individuals will develop the 

disorder being studied. It then becomes possible to compare affected individuals with 

those who remain disorder-free, on variables that were previously assessed. Of course, 

the difficulty here lies in knowing which variables should be assessed at baseline. Large 

samples are also necessary if a reasonable proportion of individuals are to develop the 

disorder, which may make it difficult or impossible to collect data via interview, and it is 

preferable for participants to be assessed at regular intervals over an extended time 

frame. Participant attrition may therefore compromise results, and findings may vary 

according to the population sampled.   

 Despite their methodological difficulties, prospective designs are superior to 

case-control designs for identifying risk factors (Jacobi et al., 2004; Kraemer et al., 

1997), and are essential if factors are to be definitively shown to precede a disorder or 

outcome. This is particularly important in eating disorder research, as several putative 

risk factors (e.g., perfectionism, low self-esteem, negative affect) can occur as 

consequences of eating disorders, and others (e.g., dietary restraint, body dissatisfaction) 

are recognised disorder symptoms. Dietary restraint and body dissatisfaction can also 

occur in the early stages of an eating disorder when diagnostic criteria are not yet fully 

met, making it very difficult to disentangle true precursors from early signs of the 

disorder. In addressing these issues, it may be necessary to consider the degree to which 

a feature is present (i.e., moderate vs. extreme dietary restraint) and/or whether multiple 

features are present (i.e., dietary restraint alone vs. dietary restraint combined with over-
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evaluation), in order to differentiate between risk factors and early eating disorder 

symptoms (Leon, Keel, Klump, & Fulkerson, 1997). It also becomes necessary to 

consider results from multiple well-designed studies, and to integrate results across such 

research. The following sections will review findings from individual studies and from 

previous literature reviews, with the aim of providing a synopsis of eating disorder risk 

factor research as it currently stands. As there have been relatively few prospective 

investigations of eating disorder risk factors, retrospective case-control studies and 

studies focusing on eating disorder symptoms or sub-clinical disordered eating will also 

be discussed as appropriate. 

2.3. Variables linked to the development of eating disorders 

2.3.1. Dieting 

 Links between dieting and bulimia nervosa (BN) onset were identified more than 

30 years ago (D. M. Garner, Olmsted, Bohr, & Garfinkel, 1982; Russell, 1979), and 

dieting continues to be emphasised in current theories of binge eating and eating 

disorders (Fairburn, Cooper et al., 2003; Stice, Agras et al., 2001). Dieting may involve 

dietary restraint (intent to restrict food intake) and/or dietary restriction (actual 

restriction of food intake), which are thought to influence eating behaviour through 

cognitive and physiological mechanisms respectively (Herman & Polivy, 1984; Mela & 

Rogers, 1998). More specifically, dietary restraint may produce binge eating if a 

transgression of strict dietary rules results in an all-or-nothing response, such as “I’ve 

blown it now so I may as well keep eating”. Further dieting efforts, intended to 

compensate for the effects of binge eating, can then serve to trigger additional binges 

and to maintain binge eating over time (Herman & Polivy, 1984; Polivy & Herman, 
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1995). This cognitive disinhibition can also be triggered by negative affect, tiredness, 

alcohol, or any other physiological or psychological challenge to cognitive control. 

Dietary restriction, in contrast, is thought to produce binge eating by increasing hunger 

and the drive to eat, and/or predict anorexia nervosa (AN) and restrictive-type eating 

disorders not otherwise specified (EDNOS) if dietary restriction is maintained. 

 Research with adolescent females has provided consistent support for a 

prospective association between dieting and binge eating. Baseline scores on the Dutch 

Restrained Eating Scale (DRES; Van Strien, Frijters, Van Staveren, Defares, & 

Deurenberg, 1986) have been found to predict onset of self-reported binge eating nine 

months (Stice & Agras, 1998), 10 months (Stice, 2001), and two years (Stice, Presnell, 

& Spangler, 2002) later. Stice and Agras (1998) also found that DRES scores predicted 

onset of compensatory behaviours for weight control (e.g., self-induced vomiting). Since 

these studies varied in how binge eating was assessed, it is encouraging that consistent 

results emerged. The studies also considered a range of other possible predictors of 

binge eating (e.g., body dissatisfaction) and restraint emerged as the most potent 

predictor in all cases, although other variables were also identified as significant. 

 More recently, a large prospective study of pre- to early- adolescent boys 

(n=5618) and girls (n=6916) found that dietary restraint predicted the onset of binge 

eating and purging in girls but not in boys (A.E. Field et al., 2008). Participants were 

aged between 9 and 15 years at baseline and completed self-report questionnaires every 

12 to 18 months for seven years. The results highlight the importance of considering 

gender differences in the aetiology of eating disorder symptoms, and suggest that dietary 

restraint may be particularly relevant to female eating pathology. The study also found 

that the prevalence of self-reported purging amongst female participants (3.4%) was 
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greater than the prevalence of binge eating (2.8%) and of binge eating and purging 

combined (0.58%), something that runs contrary to current diagnostic systems. This, 

again, emphasises the importance of assessing eating disorder symptoms in addition to 

DSM-IV diagnostic categories. 

 Dietary restraint can also predict the onset of full- and partial-syndrome BN. This 

was highlighted by a population-based cohort study of Australian boys (n=947) and girls 

(n=892) who were aged between 14 and 15 years at baseline (Patton, Selzer, Coffey, 

Carlin, & Wolfe, 1999). Participants completed self-report measures every six months 

for three years, with the Adolescent Dieting Scale (Patton et al., 1997) being used to 

assess calorie counting, meal skipping and reduced food intake, and the Branched Eating 

Disorders Test (Lewis & Pelosi, 1992) being used to identify DSM-IV eating disorders. 

Eight males and 33 females developed full or partial BN over the study period, and 

“severe” female dieters were 18 times more likely to develop a disorder over the 

subsequent six months than female non-dieters. Similarly, the 12 month likelihood of a 

female developing an eating disorder was one in five for severe dieters, one in 40 for 

moderate dieters, and one in 500 for non-dieters (Patton et al., 1999). Although gender-

specific analyses were precluded by the small number of male cases, gender differences 

in eating disorder prevalence were largely accounted for by gender differences in dieting 

(Patton et al., 1999).  

“Severe” dieters in Patton et al.’s (1999) study may have been in the early stages 

of an eating disorder, which complicates the interpretation of results. Nevertheless, the 

study provides compelling support for an association between dieting and subsequent 

onset of BN or a BN-like EDNOS. Similar results were also obtained in an earlier study 

by Patton and colleagues, which found that 15-year-old London schoolgirls (N=734) 
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were nearly eight times more likely to develop full- or partial-BN over a one year period 

if they were dieting at baseline than if they were not dieting at baseline (Patton, Johnson-

Sabine, Wood, Mann, & Wakeling, 1990). Thus, overall, it can be concluded that there 

is strong support for a prospective relationship between dieting and the onset of BN 

symptoms, at least in females. 

Links between dieting and AN onset are less clearly established. Findings from 

retrospective case-control studies suggest that dieting and dieting vulnerability factors 

(e.g., above-average weight [see Section 2.3.3] and comments regarding weight and 

shape [see Section 2.3.5]) are not risk factors for the disorder (Fairburn, Cooper, Doll, & 

Welch, 1999; Karwautz et al., 2001), despite their role in predicting BN (Fairburn, 

Welch, Doll, Davies, & O'Connor, 1997), and prospective data regarding the temporal 

sequence of dieting and AN are lacking (Jacobi et al., 2004). It is possible that dieting 

(or more accurately, under-eating) may be better conceptualised as a defining feature of 

AN, rather than a consistent pre-cursor to it.  

 When considering links between dieting and BN, it is also important to note that 

whilst dieting can predict binge eating, it is not a prerequisite for it. The dual pathway 

model of BN suggests that body dissatisfaction can predict binge eating via its prediction 

of dieting or negative affect (Stice, 2001). Furthermore, some studies have found no 

association between dietary restraint and binge eating (Spoor et al., 2006), and even 

when dieting is present, it is clear that not all dieters will develop an eating disorder 

(Fairburn, Cooper, Doll, & Davies, 2005; Stice, Davis, Miller, & Marti, 2008). It seems 

likely that some forms of dietary restraint are maladaptive (e.g., strict, rigid, and/or non-

sustainable restraint) whilst others are harmless or even adaptive (e.g., general efforts to 

avoid high-fat foods or reduce overall food intake), a distinction that is supported by 
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experimental tests of the dieting-binge eating hypothesis. Random allocation to a 

“healthy eating” diet has been found to produce reductions in tendency to binge eat 

when participants are encouraged to reduce their intake of high-fat foods and to increase 

their exercise levels (Stice, Presnell, Groesz, & Shaw, 2005).  

2.3.2. Body dissatisfaction and overconcern with weight and shape 

 A large number of studies have assessed the putative roles of body dissatisfaction 

and overconcern with weight and shape in eating disorder development. When reviewing 

this research, it is important to consider differences between these constructs. Body 

dissatisfaction refers to the subjective negative evaluation of one’s body or body parts 

(Stice & Shaw, 2002), and includes both evaluative body dissatisfaction (a discrepancy 

between one’s perceived body shape or size and one’s ideal body shape or size) and 

affective body dissatisfaction (distress about one’s shape or size). Distinctions also exist 

between dissatisfaction with the body as a whole and dissatisfaction with specific body 

parts.  

 When considering overconcern with weight and shape, general concerns about 

weight and shape may be differentiated from the over-evaluation of weight and shape 

and their control. The latter construct, over-evaluation, was introduced in Section 1.2 

and refers to the tendency to evaluate self-worth primarily or entirely in terms of eating, 

weight and shape or their control. The former construct, weight and shape concern, is 

akin to affective body dissatisfaction, and involves distress or concern about issues 

relating to weight or shape. The phrase “weight and shape concern” will be used in 

preference to “affective body dissatisfaction” for the purposes of this review. 
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Distinctions between different body image components will also be considered further in 

Chapter 6. 

 Stice and colleagues (Stice & Agras, 1998; Stice et al., 2002; Stice & Shaw, 

2002; Stice, Shaw, & Nemeroff, 1998) have provided consistent support for a 

prospective association between body dissatisfaction (evaluative and affective 

components) and BN symptoms, through their research on the dual-pathway model of 

BN. Their results suggest that evaluative body dissatisfaction can predict both binge 

eating and compensatory behaviours for weight control, via its prediction of, or 

association with, dietary restraint or negative affect. 

 Longitudinal research with the Weight Concerns Scale (Killen, Taylor et al., 

1994) has also provided support for a prospective relationship between weight and shape 

concerns and BN-like symptoms. The Weight Concerns Scale is a psychometrically 

sound, five-item self-report measure that assesses worry about weight and shape, dieting 

history, fear of weight gain, feelings of fatness, and importance of weight relative to 

other life domains (Killen, Taylor et al., 1994). In a prospective study of 12-year-old 

girls (N=939), recruited from four high schools, baseline weight concern was the only 

significant multivariate predictor of disordered eating onset over the following 3 years 

(Killen, Taylor et al., 1994). Participants who scored in the highest quartile for weight 

concern were also significantly more likely to develop disordered eating than 

participants who scored in the lowest quartile for weight concern, with incidence rates of 

12% and 2% for these two subgroups respectively (Killen, Taylor et al., 1994). These 

results were replicated with a separate sample of 14- to 15-year-old girls (N=825), who 

were assessed at baseline and 4 years later (Killen et al., 1996). Baseline weight concern 

was, again, the only significant predictor of disordered eating onset. Both studies defined 
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disordered eating as overeating at least once a month, combined with compensatory 

behaviours designed to prevent weight gain and either loss of control during overeating 

or overconcern with weight and shape (i.e., partial-syndrome BN). These symptoms 

were assessed using self-report questions (Killen, Taylor et al., 1994) or structured 

interviews based on the Eating Disorder Examination (EDE; Fairburn & Cooper, 1993) 

(Killen et al., 1996) and both studies assessed a range of other variables, including 

dietary restraint, none of which predicted disordered eating in multivariate analyses. 

Unfortunately, a limitation of the Weight Concerns Scale is that it assesses weight and 

shape concerns, dieting history, and importance of weight. As such, although clear 

support is provided for a prospective relationship between weight-related worries and 

disordered eating onset, it is not clear precisely which construct(s) account for this 

association.  

 In a prospective study of 5-year-old girls (N=182), an interview-based version of 

the Weight Concerns Scale was administered to participants at baseline and at 2- and 4-

year follow-up (Davison & Birch, 2001). The scale was simplified to facilitate 

participant comprehension, and the item assessing dieting history was omitted. Weight 

concern at baseline and 2-year follow-up significantly and positively predicted dietary 

restraint and disordered eating attitudes at 4-year follow-up, although associations with 

dietary restraint were not significant when BMI was controlled for. These findings 

suggest that weight concerns at a very early age can be influential in shaping eating 

attitudes and behaviours in later childhood, but findings need to be interpreted with 

some caution. It is questionable whether 5-year-old children can comprehend or 

accurately answer questions about complex cognitive constructs, including weight and 

shape concern (Smolak, 2004).  
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 Weight and shape concern was also assessed in the three year McKnight Risk 

Factor Study, which involved 1,358 girls recruited from two school sites (The McKnight 

Investigators, 2003). Participants were aged between 9 and 14 years at baseline and were 

assessed with McKnight Risk Factor Survey (self-report) and the McKnight EDE 

(interview-based). The Risk Factor Survey was designed to assess a range of possible 

eating disorder risk factors, and one of the seven item groups (“Thin Body 

Preoccupation and Social Pressure”) included questions assessing weight and shape 

concern. Scores on this factor emerged as the only significant predictor of disordered 

eating onset at both school sites, where disordered eating was conceptualised as a full or 

partial DSM-IV eating disorder (The McKnight Investigators, 2003). It is not clear, 

however, if these effects were due to weight and shape concern or one of the other 

variables assessed as part of the Thin Body Preoccupation and Social Pressure construct 

(including media influences, peer concern with thinness, dieting, and weight teasing by 

peers). 

 The McKnight Risk Factor Survey was also used to assess weight concerns and 

media influences in Field et al.’s (2008) prospective study of 9- to 15-year-old boys 

(n=5,618) and girls (n=6,916), but in these analyses the sub-components of “Thin Body 

Preoccupation and Social Pressure” were differentiated.  Elevated weight concerns 

emerged as a significant predictor of binge eating onset in male and female participants, 

and of purging onset in female participants only. Thus, prospective support is again 

provided for an association between weight and shape concern and later eating disorder 

symptoms. 

 The Body Shape Questionnaire (BSQ; P. J. Cooper, Taylor, Cooper, & Fairburn, 

1987) provides an alternate measure of weight and shape-related concerns, and has been 
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used in two large prospective studies. In the first, 18- to 30-year-old females were 

administered the BSQ and a modified version of the Survey for Eating Disorders (a self-

report questionnaire that assesses DSM-IV eating disorder symptoms; Götestam & 

Agras, 1995), the Self-Concept Questionnaire (Robson, 1989), the Ways of Coping 

Questionnaire (Folkman & Lazarus, 1988), and 20 items regarding perceived family 

support (Ghaderi & Scott, 2001). Measures were completed at baseline (N=1157) and 2-

year follow-up (N=826; 74% retention), and 34 participants developed an eating 

disorder over this time period (13 AN, 7 BN, 13 binge eating disorder [BED], and 13 

other EDNOS). These participants had significantly higher baseline BSQ scores than 

participants who reported no eating disorder symptoms at either assessment point and 

who had no lifetime history of an eating disorder (n=643). There was also an interaction 

between BSQ scores and time, such that participants who developed an eating disorder 

experienced significant increases in BSQ scores over the study period, whilst control 

participants did not (Ghaderi & Scott, 2001). Finally, in structural equation modelling 

analyses, BSQ scores at baseline were the strongest contributor to a “risk profile” that 

incorporated weight and shape concern (i.e., BSQ scores) as well as escape-avoidant 

coping, low self-esteem, and low perceived social support. This risk profile, in turn, was 

significant in predicting the onset of a DSM-IV eating disorder by follow-up (Ghaderi, 

2003).  

 In the second study utilising the BSQ, the questionnaire was used to assess 

weight and shape concerns amongst 1,076 Spanish adolescents (54% female) recruited 

from 22 schools (Beato-Fernandez et al., 2004). At baseline, participants were aged 

between 12 and 13 years and completed the BSQ, General Health Questionnaire 

(Goldberg & Hillier, 1979), Eating Attitudes Test (EAT; R. M. Garner & Garfinkel, 
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1979), Bulimic Inventory Test, Edinburgh (BITE; Henderson & Freeman, 1987), 

Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1989) and self-report questions 

regarding family functioning. Participants were also interviewed regarding socio-

demographic factors, drug use, and suicidal ideation. At 2-year follow-up, questionnaire 

measures were re-administered and the Schedule for Clinical Assessment in 

Neuropsychiatry (SCAN; Wing, Barbor, & Brugha, 1990) was used to interview 

possible eating disorder cases (n=159; scores >30 on the EAT and >10 on the BITE) and 

a random sample of likely non-eating disorder cases (n=150). This process led to DSM-

IV eating disorder diagnoses being confirmed in 40 participants (92% female, 3.7% of 

the full sample), the majority of whom met criteria for an EDNOS (n=31). Baseline 

BSQ scores were one of the two variables to significantly predict eating disorder 

caseness at follow-up, after baseline levels of eating pathology were controlled for, with 

the other being perceived maternal non-affection (Beato-Fernandez et al., 2004).  

 In summary, therefore, there is clear support for a prospective association 

between evaluative body dissatisfaction and/or weight and shape concern and 

subsequent onset of clinically significant eating disorder symptoms. Studies have also 

focused on identifying factors that predict body dissatisfaction, and this research is 

reviewed in Chapter 6, as are possible gender differences in the development of body 

image disturbance. 

2.3.3. Body Mass Index 

 Research on weight status and eating disorder onset has generated inconsistent 

results. In the retrospective case control studies conducted by Fairburn and colleagues, 

premorbid childhood obesity and lifetime parental obesity were identified as risk factors 
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for BN but not AN or BED. These studies involved 67 women with a history of AN 

(most of whom were no longer symptomatic), 102 women with BN, 52 women with 

BED, 204 “healthy control” women with no history of an eating disorder, and 102 

“psychiatric control” women with a non-eating related psychiatric disorder. Participants 

were interviewed with the Oxford Risk Factor interview, which was designed to 

retrospectively assess a range of possible eating disorder risk factors (broadly grouped 

into personal, environmental and dieting vulnerability factors). Childhood and parental 

obesity were assessed as part of the dieting vulnerability domain, and both forms of 

obesity were significantly more common in the BN group than in the healthy and 

psychiatric control groups (Fairburn et al., 1997). 

 Prospective studies have generated contrary results. In Killen et al.’s (1994) 

investigation of early adolescent girls, higher BMI at baseline was predictive of partial-

syndrome BN three years later, but only in univariate analyses. Concerns about weight, 

rather than objective weight, were significant in the multivariate model (Killen, 

Hayward et al., 1994), and BMI failed to predict BN symptoms in the subsequent Killen 

et al. study  (Killen et al., 1996) and in Patton et al.’s Australian sample (Patton et al., 

1999). Vollrath, Koch and Angst (1992) did find that elevated BMI at age 20 to 21 years 

was associated with binge eating risk seven years later (Vollrath, Koch, & Angst, 1992), 

but many participants in their study had commenced binge eating prior to the 20-year 

assessment, making it difficult to draw any conclusions about the role of BMI in 

predicting binge eating onset.  

 There may be some overlap between the effects of BMI and those of pubertal 

development. This is highlighted by a one year study of pre- and early-adolescent boys 

(n=85) and girls (n=80), where the EAT was used to assess disordered eating attitudes 
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and behaviours. Higher BMI was a significant predictor of EAT scores in girls, but 

pubertal development also predicted girls’ disordered eating, such that heavier and more 

developed girls were more likely to show one year increases in EAT scores than lighter 

and less developed girls (Keel, Fulkerson, & Leon, 1997). In adolescents, therefore, the 

effects of BMI on eating disorder symptoms may need to be interpreted in the context of 

pubertal timing and stage. There were no significant effects of BMI on disordered eating 

in males in Keel et al.’s (1997) study, which also suggests that there may be gender 

differences in the effects of body weight on eating behaviour. 

 It is recognised that overweight individuals are at elevated risk for dieting and 

body dissatisfaction, and that several other features or complications of eating disorders 

(e.g., low self-esteem, depression) are associated with obesity in children and 

adolescents (Allen, Byrne, Blair, & Davis, 2006; Decaluwe, Braet, & Fairburn, 2003; 

Tanofsky-Kraff et al., 2004) and adults (Darby, Hay, Mond, Rodgers, & Owen, 2007; 

Mond et al., 2007). Thus, there may be some overlap between the effects of weight on 

eating disorder symptoms and those of other psychosocial variables. Additional research 

in this area is likely to be beneficial. Currently, based on existing data, it can only be 

concluded that there is an association between BMI and eating disorder features. The 

ability of BMI or weight status to prospectively predict eating disorder onset, over and 

above the effects of other relevant variables, has not been demonstrated.  

2.3.4. Societal pressures and thin-ideal internalisation 

 Internalisation of society’s thin ideal, and perceived media or societal pressure to 

be thin, have been linked to eating pathology in numerous cross-sectional investigations 

(e.g., Stice, 2002; Thompson & Stice, 2001). Prospectively, findings from The 
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McKnight Risk Factor Study (introduced in Section 2.3.2) provide strong support for an 

association between scores on a Thin Body Preoccupation and Social Pressure factor 

(representing peer concern with thinness, media influences, weight teasing by peers, 

dieting, and weight concerns) and subsequent onset of full- or partial-syndrome BN (The 

McKnight Investigators, 2003). Field and colleagues (2008) also found that efforts to 

look like same-sex figures in the media were significantly predictive of binge eating and 

purging onset amongst pre- to early-adolescent girls (but not boys), and Stice and Agras 

(1998) found that perceived pressure to be thin and internalisation of the thin-ideal were 

significantly predictive of binge eating and purging onset amongst 16- to 18-year-old 

girls. In their sample (N=218), lower levels of thin-ideal internalisation at baseline also 

predicted the cessation of binge eating and compensatory behaviours by 9-month follow-

up, amongst participants who had reported those behaviours at the outset (Stice & Agras, 

1998).  

 A larger number of studies have linked thin-ideal internalisation or perceived 

pressure to be thin to the onset or exacerbation of sub-clinical eating disorder symptoms 

(Jackson & Chen, 2008; Stice, Spangler, & Agras, 2001), as well as dieting (Stice, 

Mazotti, Krebs, & Martin, 1998) and body dissatisfaction (Presnell, Bearman, & Stice, 

2004) more generally. Studies have also determined that thin-ideal internalisation may 

predict disordered eating via its prediction of body dissatisfaction or dietary restraint 

(e.g., Stice, Shaw et al., 1998). Although most of this research has been conducted using 

adolescent participants, similar results emerge when younger children are the focus of 

interest. In a one year study of 5- to 8-year-old girls (N=97), perceived peer desire for 

thinness at baseline was significantly and positively predictive of personal desire for 

thinness at 1-year follow-up, and significantly and negatively predictive of appearance 
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satisfaction and self-esteem (Dohnt & Tiggemann, 2006). These results do not provide 

direct support for a relationship between thin-ideal internalisation and eating disorder 

onset, but illustrate how media and societal pressures regarding body size may combine 

to increase eating disorder risk from early childhood onwards.   

2.3.5. Teasing about weight or shape and comments from others regarding weight or 

shape 

 Retrospective case-control studies have linked critical comments from family 

members about eating, weight or shape to AN (Wade, Gillespie, & Martin, 2007), BN 

(Fairburn et al., 1997; Lehoux & Howe, 2007), and BED (Pike et al., 2006), although 

not all studies (Fairburn, Cooper et al., 1999; Fairburn et al., 1998) have identified these 

effects for AN and BED. Prospectively, peer teasing about weight or shape has been 

linked to increases in dieting and binge eating (Wertheim, Koerner, & Paxton, 2001) and 

body dissatisfaction (Paxton, Eisenberg, & Neumark-Sztainer, 2006), but these effects 

appear to vary with age and gender.  

In the study by Wertheim et al. (2001), a higher frequency of weight- and shape-

related teasing predicted higher scores on the Bulimia subscale of the Eating Disorder 

Inventory (EDI; D. M. Garner, Olmstead, & Polivy, 1983) in 12-, 13- and 15-year-old 

girls, but higher scores on the Body Dissatisfaction subscale of the EDI in 13- and 15-

year-old girls only. In contrast, Patton and colleagues (2006) found that weight-related 

teasing by peers significantly predicted body dissatisfaction in early adolescent boys 

(n=366, mean age 12.8 years), but not middle adolescent boys (n=764, mean age 15.9 

years), early adolescent girls (n=440, mean age 12.7 years) or middle adolescent girls 

(n=946, mean age 15.8 years). Other studies have generated similar results regarding 
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gender (A.E. Field et al., 2008; Gardner, Stark, Friedman, & Jackson, 2000; Phares, 

Steinberg, & Thompson, 2004), finding that weight-related teasing or comments are of 

greater importance in predicting eating disorder symptoms in boys than in girls. This 

may stem from media and societal messages regarding body shape being more potent for 

girls than for boys, allowing personally directed weight- or shape-related comments to 

have a relatively greater impact on males. Alternatively phrased, girls may be aware of 

the thin ideal (and strive to achieve the thin ideal) without receiving specific comments 

about their own shape or size. 

2.3.6. Negative affect, depression, and mood intolerance 

As noted in Sections 2.3.1 and 2.3.2, the dual-pathway model of BN proposes 

that binge eating can develop via one of two causal pathways: a restraint pathway and a 

negative affect pathway. Both pathways are thought to stem from body dissatisfaction, 

whereby body dissatisfaction predicts binge eating via its prediction of dietary restraint 

or negative affect (Stice, 2001; Stice, Shaw et al., 1998). Studies with adolescent and 

young adult women have provided consistent, prospective support for this model (Stice, 

2001; Stice, Agras et al., 2001; Stice et al., 2002; Stice, Shaw et al., 1998), meaning that 

the negative affect route to binge eating is well-documented. However, binge eating in 

the absence of body dissatisfaction is not accounted for by this approach, given that 

negative affect is viewed as a specific consequence of weight and shape-related 

concerns. 

From an affect-regulation perspective more generally, it is thought that binge 

eating can serve to moderate negative emotions such as sadness, anger, frustration, 

anxiety, loneliness, and boredom. By “dulling” these emotions in the short term, binge 
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eating may also be reinforced over time, despite producing further negative emotions 

(such as shame, guilt, anxiety and disgust) in the longer term (Taylor, 1997; Whiteside et 

al., 2007). There are two groups of individuals who may be particularly vulnerable to 

adopting binge eating as an affect-regulation mechanism: individuals who are vulnerable 

to experiencing negative affect, and individuals who find it difficult to tolerate, or 

effectively cope with, intense mood states. The former group may include individuals 

with DSM-IV major depression or dysthymic disorder, whilst the latter can best be 

described as “mood intolerant” or “distress intolerant”.  

Studies focusing on links between depression and binge eating have generated 

inconsistent results. In a 10-month study of 15- to 18-year-old boys (n=44) and girls 

(n=157), baseline dysthymic disorder predicted the onset or recurrence of BN or BED 

by follow-up, after age, sex, baseline eating disorder symptoms and other Axis I DSM-

IV pathology (including major depressive disorder) were controlled for (Zaider, Johnson, 

& Cockell, 2002). Notably, sub-clinical eating disorder symptoms at baseline also 

predicted the onset of dysthymic disorder by follow-up, suggesting a bi-directional 

relationship between eating disorder symptoms and negative mood. In two studies of 

undergraduate female university students, baseline depressive symptoms were also 

found to predict increases in EDI Bulimia scores over the following year (Spoor et al., 

2006) or increases in BN symptoms by 4-year follow-up (Dobmeyer & Stein, 2003). 

There studies were, however, limited by relatively small sample sizes (n=143 and 80, 

respectively), and depressive symptoms accounted for less than 5% of the variance in 

BN symptoms in Dobmeyer and Steins’ (2003) analyses. In Spoor et al.’s (2006) study, 

baseline EDI Bulimia scores also failed to predict depressive symptoms 12 months later, 
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a finding that runs contrary to the bi-directional relationship between negative mood and 

binge eating observed by Zaider et al. (2002). 

Depression was the best predictor of increases in eating disorder symptoms in a 

one year study of 5- to 13-year-old children (N=189; Gardner et al., 2000), where 

depression was assessed using the Child Depression Inventory (CDI; Kovacs, 1992) and 

eating disorder symptoms were assessed using the EDI and Children’s Eating Attitude 

Test (ChEAT; Maloney, McGuire, Daniels, & Specker, 1989). This study also found that 

depression emerged as a predictor of eating pathology in middle-childhood 

(approximately 10 years), and that depression was important in accounting for eating 

disorder symptoms in male and female participants (Gardner et al., 2000). 

Unfortunately, however, it is unclear whether baseline eating disorder symptoms were 

controlled for in these analyses, and the proportion of the sample who scored highly on 

the ChEAT and EDI was not reported.  

Three other studies have found no prospective association between depression or 

negative affect and subsequent onset of eating problems (Attie & Brooks-Gunn, 1989; 

Graber, Brooks-Gunn, Paikoff, & Warren, 1994; Leung & Steiger, 1991), and, as 

mentioned in Section 2.3.2, Beato-Fernandez et al. (2004) found that depression ceased 

to predict eating disorder caseness when body dissatisfaction was also considered. 

Several studies have identified a significant, prospective association between general 

psychiatric morbidity (Patton et al., 1999), neuroticism (Bulik et al., 2006), or a 

combined index of depression, negative affect, ineffectiveness, poor interoceptive 

awareness and body dissatisfaction (Leon, Fulkerson, Perry, Keel, & Klump, 1999) and 

later eating disorder symptoms, but it is difficult to comment on the specific variable(s) 

that account for these relationships.  
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Links between mood intolerance and binge eating have rarely been examined 

directly, in part due to an absence of psychometrically sound measures of mood 

intolerance. Exceptions are found, however, in the work of Anestis and colleagues 

(Anestis, Selby, Fink, & Joiner, 2007) and Corstorphine and colleagues (Corstorphine, 

Mountford, Tomlinson, Waller, & Meyer, 2007). Anestis et al. (2007) found that scores 

on the Distress Tolerance Scale-Simons (DTS-S; Simons & Gaher, 2005) were 

significantly and cross-sectionally predictive of EDI Bulimia scores in a sample of 200 

undergraduate students, even after levels of depression, anxiety, impulsivity, 

perfectionism, anxiety sensitivity, and other eating disorder symptoms (e.g., body 

dissatisfaction) were controlled for. Scores on the DTS-S were also found to mediate 

links between scores on the Anxiety Sensitivity Index (Reiss, Peterson, Gursky, & 

McNally, 1986), which assesses negative beliefs about the implications of experiencing 

anxiety, together with concern about the possibility of becoming anxious, and those on 

the EDI Bulimia subscale (Anestis et al., 2007).  

Corstorphine et al. (2007) used the Distress Tolerance Scale-Corstorphine (DTS-

C; Corstorphine et al., 2007) to assess mood intolerance in women with DSM-IV eating 

disorders (n=72) and non-eating disordered control participants (n=62). This scale 

generates scores on three subscales, which assess the tendency to avoid situations that 

may trigger negative affect (“Avoidance of Affect”), to anticipate and plan for emotional 

distress (“Anticipate and Distract” subscale), and to accept and cope with emotions in 

appropriate ways (“Accept and Manage” subscale). In Corstorphine et al.’s (2007) study, 

scores on the Avoidance of Affect subscale were significantly higher in the eating 

disorder group than in the non-eating disorder group, and scores on the Accept and 

Manage subscale were significantly lower (Corstorphine et al., 2007). These results, and 
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those from Anestis et al. (2007), provide initial support for an association between mood 

intolerance and eating disorder symptoms. Additional research is required to determine 

if mood intolerance predicts the development of these symptoms, or is a comorbid 

feature of eating disorders. 

Emotional eating (eating in response to emotions, or as a means of regulating 

emotions) has also been assessed as a proxy variable for mood intolerance, and scores on 

measures of emotional eating have been found to predict binge eating in individuals with 

BED, and to distinguish between obese participants with and without eating disorder 

psychopathology (Eldredge & Agras, 1996; Waller & Osman, 1998; Wiser & Telch, 

1999). In addition, negative affect (or the absence of positive affect) has been found to 

immediately precede and predict binge eating episodes (Deaver, Miltenberger, Smyth, 

Meidinger, & Crosby, 2003; Engelberg, Steiger, Gauvin, & Wonderlich, 2007; Hilbert & 

Tuschen-Caffier, 2007), and binge eating episodes have been found to produce brief 

increases in positive mood (Deaver et al., 2003), amongst participants with BN, BED or 

sub-threshold binge eating. These findings suggest that affect regulation difficulties may 

serve to maintain binge eating, even if they do not predict its onset.  

Overall, it can be concluded that an association exists between negative mood 

states and BN symptoms, particularly binge eating, but that the mechanisms 

underpinning this association are not well understood. There has been little research (and 

no prospective research) on associations between mood intolerance and binge eating, 

and links between body dissatisfaction and eating pathology appear to at least partially 

account for the relationship between negative affect and bulimic symptomatology.  
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2.3.7. Life stress 

 Several studies have provided support for an association between elevated stress 

levels and subsequent onset of a binge eating type disorder. In a 10-year study of 1,560 

American women, perceived stress prior to age 14 was the only variable to significantly 

predict onset of BN or BED between the ages of 14 and 19 (Striegel-Moore et al., 2007). 

This study combined prospective and retrospective assessment, measuring possible 

predictors of eating pathology when participants were in their early teens (BMI, self-

esteem, body dissatisfaction, drive for thinness, perfectionism, family functioning, 

anxiety, perceived stress) and using a semi-structured interview adapted from the EDE 

to assess for current and lifetime eating disorders when participants were in their early 

20s. Individuals who developed BN or BED between the ages of 14 and 19 were 

included in analyses, and the incidence rates for these two disorders were 14.6% 

amongst individuals who reported high stress levels prior to age 14 (n=6/ 41) and 2.6% 

amongst individuals who reported low or moderate stress levels prior to age 14 (n=39/ 

1519) (Striegel-Moore et al., 2007). A retrospective case-control study of women with 

BED (n=269), control women with no psychiatric disorder (n=162), and control women 

with a general psychiatric disorder (n=107) also found that BED participants reported 

significantly more stressful life events in the year prior to binge eating onset than did 

psychiatric and non-psychiatric control participants over the same time frame (Pike et 

al., 2006).  

 Links between stress and BED are broadly consistent with the hypothesised 

associations between negative affect, affect-regulation difficulties, and binge eating. 

Temporal sequencing of affect, stress, binge eating and purging, amongst 131 women 

with BN (Smyth et al., 2007), also demonstrated that binge eating and purging were 



 57

more likely to occur on days characterised by negative affect and high stress, compared 

to days characterised by positive affect and low stress. Thus, there may be some overlap 

between the effects of stress on binge eating and those of negative affect, although 

additional research is required to explore this possibility further. 

2.3.8. Low self-esteem and negative self-evaluation 

 From a theoretical perspective, low self-esteem plays a key aetiological role in 

the development and maintenance of eating disorders (Fairburn, Cooper et al., 2003; 

Vitousek & Orimoto, 1993). There is some empirical support for these claims, with two 

longitudinal studies (Button, Sonuga-Barke, Davies, & Thompson, 1996; Ghaderi & 

Scott, 2001) finding that self-esteem prospectively predicts eating disorder symptoms in 

females. Button et al. (1996) administered the Rosenberg Self-Esteem Scale (RSES) and 

questions regarding health, “fatness concern”, family relationships, school problems, and 

general nervousness to 11- to 12-year-old girls (N=594), approximately two-thirds of 

whom (n=397) were followed up four years later. At follow-up, participants also 

completed the Eating Attitudes Test (EAT) and questions regarding height, weight, 

feelings of fatness, and use of weight control behaviours (dieting, vomiting, laxatives, 

diet pills, exercise). Low baseline self-esteem predicted high EAT scores and weight 

control behaviours at follow-up, whilst high baseline “fatness concern” predicted higher 

weight and greater feelings of fatness and dieting attempts (Button et al., 1996). Ghaderi 

and Scott’s (2001) prospective study of 18- to 30-year-old females, introduced in 

Section 2.3.2, also found that participants who developed an eating disorder had 

significantly lower levels of baseline self-esteem than participants who did not. Eating 

disorder development was also associated with significant decreases in self-esteem over 
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the two year study period, suggesting that low self-esteem may be both a precursor to 

and consequence of these disorders.   

 In addition to the above prospective findings, Fairburn and colleagues found that 

negative self-evaluation was a significant risk factor for AN and BN (but not BED) in 

their series of case control studies (Fairburn, Cooper et al., 1999; Fairburn et al., 1998; 

Fairburn et al., 1997). Moreover, negative self-evaluation was one of only two factors 

that emerged as significant in predicting AN onset (the other being perfectionism). 

Negative self-evaluation also emerged as a potential risk factor for AN in a retrospective 

analysis of sister pairs (N=45) discordant for the disorder (Karwautz et al., 2001). These 

participants had a mean age of 27 – 28 years and were interviewed using the Oxford 

Risk Factor interview utilised in Fairburn et al.’s research. Scores on the Personal 

Vulnerability and Environmental Vulnerability domains of this instrument differed 

significantly across sisters with and without a history of AN, and childhood negative 

self-evaluation was one of the Personal Vulnerability factors reported by a 

disproportionate number of the AN participants (Karwautz et al., 2001). 

 In contrast, several other prospective studies have found no significant 

relationship between low self-esteem and subsequent eating disorder symptoms (Calam 

& Waller, 1998; Gardner et al., 2000; Leon et al., 1999; Wichstrom, 2000), although 

some of this variation appears to stem from cross-study differences in measures and/or 

samples. Calam and Waller (1998), for example, found that scores on the General 

Dissatisfaction subscale of the Settings Conditions for Anorexia Nervosa Scale 

(SCANS; Slade & Dewey, 1986) at age 12 did not correlate significantly with scores on 

the EAT and the Symptom subscale of the BITE at age 19. Dissatisfaction with oneself 

may not be equivalent to viewing oneself as a flawed or worthless person, which would 
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suggest that this study assessed a construct related to, but different from, low self-

esteem. Assessing symptoms seven years apart, in a relatively small sample (N=63), also 

compromises results. Nonetheless, it remains difficult to conclusively state that low self-

esteem is a risk factor for eating disorders, and additional research is required to 

determine how self-esteem and eating disorder symptoms interrelate.  

 Possible interactions between self-esteem and other variables are discussed 

below in Section 2.3.9. 

2.3.9. Perfectionism and obsessive-compulsive personality features 

As with low self-esteem, perfectionism is often cited as a defining feature of 

eating disordered individuals (Castro-Fornieles et al., 2007; Castro et al., 2004; Kirsh, 

McVey, Tweed, & Katzman, 2007; Shafran, Cooper, & Fairburn, 2002) and a possible 

predictor of eating disorder onset (Forbush, Heatherton, & Keel, 2007; Tyrka, Waldron, 

Graber, & Brooks-Gunn, 2002). Perfectionism is a multi-dimensional construct and it is 

self-prescribed, “maladaptive” perfectionism that is typically thought to increase eating 

disorder risk (Bardone-Cone et al., 2007; Shafran et al., 2002). This refers to the setting 

of excessively high standards, accompanied by distress when these standards are not met 

and/or concern about the possibility of failure. Cross-sectional studies do consistently 

find associations between eating disordered behaviours and this form of perfectionism, 

particularly in the case of AN (Bardone-Cone et al., 2007; Jacobi et al., 2004), although 

results from longitudinal studies are less conclusive. There is also some evidence to 

suggest that perfectionism predicts disordered eating onset only when other factors are 

present (McGee, Hewitt, Sherry, Parkin, & Flett, 2005; Steele, Corsini, & Wade, 2007).  
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Two studies have found a three-way interaction between perfectionism, low self-

esteem and body dissatisfaction to be significant in predicting onset of BN symptoms. In 

the first, 342 females were assessed at baseline and 9 months later, using the EDI 

Bulimia and Perfectionism subscales, the State Self-Esteem Scale (Heatherton & Polivy, 

1991), and a self-report question regarding perceived weight status (Vohs, Bardone, 

Joiner, Abramson, & Heatherton, 1999). In the second, 70 females were assessed at 

baseline and 5 weeks later, using the EDI Bulimia, Perfectionism and Body 

Dissatisfaction subscales, and the RSES (Vohs et al., 2001). Increases in BN symptoms 

were predicted by a combination of low self-esteem, high perfectionism, and either self-

perceived overweight (Vohs et al., 1999) or high body dissatisfaction (Vohs et al., 

2001). However, these findings were not replicated in a one year prospective study of 

11- to 15-year-old girls (N=496), in which the EDE was used to assess BN symptoms 

(Shaw, Stice, & Springer, 2004). Perfectionism was again assessed with the EDI 

Perfectionism subscale, self-esteem was assessed with the RSES, and body 

dissatisfaction was assessed with a subset of items from the Satisfaction and 

Dissatisfaction with Body Parts Scale (Berscheid, Walster, & Bohrnstedt, 1973). 

Baseline body dissatisfaction independently predicted increases in BN symptoms, but 

self-esteem and perfectionism did not predict such increases independently, in two-way 

interactions, or in three-way interactions.  

Inconsistent findings also emerged in a more recent study of 95 female university 

students (Steele et al., 2007). In this sample, a combination of “benign” (as opposed to 

“problematic”) perfectionism and self-perceived overweight predicted increases in BN 

symptoms over a 3-month period, but this effect was greatest amongst women with high 

levels of self-esteem. That is, a three-way interaction between high self-esteem, high 
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levels of benign perfectionism, and self-perceived overweight was associated with the 

greatest increases in bulimic pathology (Steele et al., 2007). These results runs contrary 

to those of Vohns et al. (1991, 2001), and make it difficult to draw firm conclusions 

about the role of perfectionism in BN. Moreover, several other studies have failed to 

find univariate associations between perfectionism and later BN or binge eating 

symptoms (Fairburn et al., 1998; Fairburn et al., 1997; Killen et al., 1996; Killen, Taylor 

et al., 1994; Leon et al., 1999).  

As identified in the case-control study of Fairburn and colleagues (1999), 

perfectionism does appear to predict AN risk. This finding was also replicated in the 

more recent case-control study of Pike and colleagues’ (Pike et al., 2008) who found that 

premorbid perfectionism was reported by significantly more women with AN (n=50) 

than control women with another (non-eating related) psychiatric disorder (n=50). This 

study also found that perfectionism was significant in predicting AN risk, relative to 

general psychiatric disorder risk, in multivariate logistic regression analyses.  

Prospective support for an association between perfectionism and AN is 

provided by a study of female adolescents who were assessed at baseline (ages 12 to 16 

years; N=257), 2-year follow-up (ages 14 to 18 years; N=193), and 4-year follow-up 

(ages 20 to 24 years; N=134) (Tyrka et al., 2002). At baseline and 2-year follow-up, 

participants’ height and weight were measured and they completed the EAT and 

questionnaire measures of perfectionism, impulsivity, negative affect and family 

functioning. At 4-year follow-up, semi-structured telephone interviews were conducted 

to assess for lifetime full- or partial-syndrome DSM-IV AN or BN. Distinctions were 

made between participants who developed an eating disorder between baseline and 2-

year follow-up (“high school onset”) and those who developed a disorder between 2-
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year and 4-year follow-up (“young adult onset”). Baseline EAT scores were controlled 

for in all analyses. Young adult onset AN was predicted by high Time 1 and Time 2 EDI 

perfectionism and low Time 1 and Time 2 BMI. Perfectionism did not predict young 

adult BN, and no Time 1 variables were significant in predicting high school onset AN 

or BN (Tyrka et al., 2002).  

Obsessive-compulsive personality disorder (OCPD), of which perfectionism is a 

defining feature, has also been linked to AN, and it has been proposed that these 

disorders may develop through a shared genetic pathway (Lilenfeld, Wonderlich, Riso, 

Crosby, & Mitchell, 2006; Serpell, Livingstone, Neiderman, & Lask, 2002). In a study 

of females with AN (n=44), BN (n=28), or no eating disorder (n=28), childhood OCPD 

traits (i.e., perfectionism and rigidity) were retrospectively reported by significantly 

more eating disorder participants than control participants, and by significantly more AN 

participants than BN participants (Anderluh, Tchanturia, Rabe-Hesketh, & Treasure, 

2003). Similar results emerged from a case-control study of 11- to 18-year-old girls with 

AN (N=49). Childhood OCPD was diagnosed retrospectively using DSM-III-R criteria, 

and was significantly more prevalent amongst girls with AN (37%) than amongst girls 

without AN (4%) (Rastam, 1992).  

Cognitive deficits related to executive functioning, including reduced mental 

flexibility, poor set shifting and a tendency towards perseveration, have also been 

identified in individuals with AN and a history of AN (Tchanturia et al., 2004). 

Furthermore, studies have found that these deficits are equally prevalent amongst 

individuals with a history of AN and those with a high degree of obsessionality 

(Wilsdon & Wade, 2006), suggesting that “rigid” cognitive characteristics may account 

for the overlap between AN and OCPD. Abnormal serotonin activity has also been 
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linked to AN, obsessive-compulsive traits and perfectionism (Kaye, 1997; Wolfe, 

Metzger, & Jimerson, 1997), providing further evidence for a genotype or 

endophenotype that is common to the three conditions. 

In summary, perfectionism can not be viewed as a consistent predictor of BN or 

binge eating, but perfectionism and OCPD traits do appear to increase risk for AN. 

Deficits in executive functioning (Lena, Fiocco, & Leyenaar, 2004) and/or serotonin 

activity (Kaye, Gwirtsman, George, & Ebert, 1991) may underpin AN, OCPD and 

perfectionistic behaviour more generally, but these possibilities have yet to be examined 

using longitudinal data.   

2.3.10. Anxiety 

 Anxiety disorders frequently co-occur with eating disorders (Pallister & Waller, 

2008; Swinbourne & Touyz, 2007) and, based on retrospective report, childhood-onset 

anxiety disorders are significantly more common in individuals with AN and BN than in 

non-eating disordered control participants (Bulik, Sullivan, Fear, & Joyce, 1997; Godart 

et al., 2003; Kaye, Bulik, Thornton, Barbarich, & Masters, 2004). Links appear to be 

particularly strong between obsessive-compulsive disorder and AN, social phobia and 

BN, and general anxiety and both AN and BN (Bulik, Sullivan, Fear, & Joyce, 1997). 

However, there is a lack of prospective data regarding associations between anxiety 

disorders and eating disorder onset, and it seems likely that the relative chronology of 

eating and anxiety disorders will differ across different individuals (Jacobi et al., 2004; 

Pallister & Waller, 2008). For these reasons, it is currently not possible to conclude that 

anxiety disorders consistently increase eating disorder risk. Additional research in this 



 64

area is likely to be beneficial, and may allow links between anxiety and disordered 

eating to be delineated more clearly.  

2.3.11. Family factors 

3.3.6.1.  Family functioning 

 As noted in Section 2.3.2, Beato-Fernandez and colleagues (2004) found that 

perceived maternal non-affection was one of two variables to predict eating disorder 

onset in their sample of 1,076 early adolescents. In contrast, a 16-year study of 782 

children found that maternal factors were not significant in predicting eating disorder 

symptoms, but that low paternal contact and high levels of maladaptive paternal 

behaviour (e.g., low levels of affection, substance use) were associated with a three-fold 

increase in eating disorder risk (Johnson et al., 2002). Physical neglect and sexual abuse 

were also predictive of eating disorder symptoms in this sample. Data were collected 

through interviews with children (at ages 14, 16 and 22 years) and their mothers (when 

their children were aged 6, 14, 16 and 22 years), and the Diagnostic Interview Schedule 

for Children (DISC; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000) was used to 

assess for eating disorders from age 14 onwards. Most (77%) of the 53 eating disorder 

cases identified were an EDNOS (Johnson et al., 2002). Retrospective reports from 

women with BN also suggest that insecure paternal attachment (Lehoux & Howe, 2007), 

low parental contact (Fairburn et al., 1997), and perceived high parental expectations 

(Fairburn et al., 1997) may be associated with elevated eating disorder risk.  

3.3.6.2.  Early feeding problems and family eating behaviour 

 Early difficulties surrounding eating, including feeding problems, digestive and 

gastrointestinal problems, “picky” eating and mealtime conflict, have also been linked to 
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later eating disorders in several studies (Kotler, Cohen, Davies, Pine, & Walsh, 2001; 

Marchi & Cohen, 1990; Rastam, 1992). In the largest, 659 children were followed over a 

10-year period, with maternal reports of eating behaviour being obtained at three time 

points (Marchi & Cohen, 1990). Children were aged between 1 and 10 years at baseline, 

and pica (eating non-nutritive foods) in early childhood was associated with a seven-fold 

increase in later BN. Picky eating and digestive problems were also linked to later AN. 

These results provide prospective support for an association between early eating 

behaviour and later eating disorders, but the young age of the sample means that 

relatively few participants developed AN or BN over the course of the study, making 

replication necessary. 

 Research on associations between early feeding behaviour and later eating 

disorders may be confounded by links between maternal and child eating pathology. 

Several studies have found that maternal eating disorders (current or previous) are 

predictive of less regular feeding in infancy and an increased tendency for mothers to 

use food for non-nutritive purposes, such as reward or distraction (Agras, Hammer, & 

McNicholas, 1999; Park, Rob, & Stein, 2003). Significant cross-sectional associations 

have also been found between maternal and child dieting behaviour, in both clinical and 

non-clinical groups, and between maternal and child eating, weight and shape concerns 

(Baker, Whisman, & Brownell, 2000; Hill & Franklin, 1998). Importantly, mothers with 

an eating disorder history also report greater parenting stress, greater concerns about 

their children’s wellbeing, and greater concerns about their children’s eating and weight 

than mothers with no such history (Agras et al., 1999; Barbin et al., 2002), suggesting 

that maternal eating disorder features may not only influence child eating behaviour, but 

influence maternal reports of child eating behaviour. Thus, it is important that maternal 
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reports of children’s eating are interpreted in the context of the mothers’ own eating and 

weight concerns. Research on the effects of maternal eating disorder symptoms on child 

well-being is considered further in Chapter 7. 

3.3.6.3.  Genetic factors and familial psychiatric history 

 It is recognised that AN and BN are heritable conditions with a strong genetic 

component (Becker, Keel, Anderson-Fye, & Thomas, 2004; Bulik, Landt, van Furth, & 

Sullivan, 2007; Bulik, Reba, Siega-Riz, & Reichborn-Kjennerud, 2005; Treasure, 2007). 

Twin studies have generated heritability estimates between 48% and 76% for AN (Bulik 

et al., 2006; Klump, Miller, Keel, McGue, & Iacono, 2001; Kortegaard, Hoerder, 

Joergensen, Gillberg, & Kyvlik, 2001; Wade, Bulik, Neale, & Kendler, 2000) and 

between 30% and 50% for BN (Kendler et al., 1991; Kendler et al., 1995), with the 

remaining variance typically attributable to non-shared (unique individual) 

environmental factors. Wade and colleagues also determined that approximately 50% of 

the variance in EDE Restraint, Eating Concern and Shape Concern scores (but not 

Weight Concern scores) may be accounted for by genetic factors (Wade, Martin, & 

Tiggemann, 1998), and that approximately 25% of the variance in EDE Importance of 

Weight and Importance of Shape scores (i.e., over-evaluation) may be accounted for by 

genetic factors (Wade & Bulik, 2007).  

More recently, evidence has been provided for the heritability of BED. In a 

family study of BED participants (n=300) and their parents, siblings or children 

(n=888), between 45% and 57% of the variance in BED could be attributed to genetic 

factors, with the remaining variance largely attributable to non-shared environmental 

influences (Javaras et al., 2008). In a larger twin study of Norwegian men and women 
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(N=7,831), the heritability estimate was placed at 39%, although this study focused on 

binge eating and not BED per se. 

 Results from family studies suggest that there may be some overlap between the 

heritability of AN and BN and the heritability of psychiatric or personality disturbance 

more generally. In an investigation of women with AN (n=26), BN (n=47) or no 

lifetime eating disorder (n=44), together with their first-degree relatives (n=93 for the 

AN group, 177 for the BN group and 190 for the control group), relatives of participants 

in the AN group were at significantly elevated risk of OCPD, even after controlling for 

the presence of OCPD in the AN participants themselves (Lilenfeld, Kaye, Greeno, 

Merikangas, & al., 1998). Similarly, there was some evidence that relatives of 

participants in the BN group were at elevated risk of Cluster B personality disorders, 

even after controlling for these disorders in the BN participants. Thus, it may be that AN 

and obsessive-compulsive traits, and BN and impulsive traits, are transmitted through 

shared familial pathways. In contrast, there was no evidence in this study for a shared 

familial transmission of eating disorder features and major depressive disorder, 

obsessive-compulsive disorder, generalised anxiety disorder or social phobia (Lilenfeld 

et al., 1998).  

 Results from Lilenfeld at al. (1998) are consistent with previous findings 

regarding the overlap between AN, OCPD, and perfectionism, as discussed in Section 

2.3.9. However, results from Wade et al. (2007) suggest that the genetic and 

environmental factors associated with the over-evaluation of weight and shape are 

relatively distinct from those associated with perfectionism (Wade & Bulik, 2007). This 

seems to contradict the possibility that AN, of which over-evaluation is a defining 

diagnostic feature, and perfectionism and related conditions (i.e., OCPD) develop 
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through shared familial pathways. Additional research on associations between these 

conditions, and the degree of association between over-evaluation and other eating 

disorder and psychosocial characteristics, may thus prove beneficial. 

 In summary, results from family studies and genetic research suggest that there 

are familial influences on eating behaviour, and that there is a sizeable genetic 

component to AN, BN, and BED. However, there is still a need for additional research 

on the nature of these effects, and their relation to other putative risk factors for eating 

disorders.  

2.4. Developmental considerations 

 Studies of eating disorder development have typically focused on adolescent and 

young adult women. Although these individuals constitute high-risk groups for eating 

pathology, precursors to eating disorder symptoms are likely to occur in much younger 

age groups. Studies with pre-adolescent children have found that weight and shape 

concerns and dieting behaviours are present in girls as young as five (Davison, Markey, 

& Birch, 2003; Hill, 1993; Ricciardelli & McCabe, 2001), that body evaluations are 

generally reliable and stable from the age of eight (Gardner, Friedman, & Jackson, 1999; 

Smolak, 2004), and that dieting and body dissatisfaction tend to increase from mid-

childhood onwards (Littleton & Ollendick, 2003). Accordingly, it has been suggested 

that middle to late childhood is an optimal period to begin assessing eating disorder 

features (Smolak, 2004). This makes it important that findings with adolescent and 

young adult samples are validated in pre-adolescent age groups. 

 Research with young participants is complicated by difficulties in assessing core 

eating disorder features. With children, self-report measures may not produce reliable 
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data (Decaluwe & Braet, 2004) and verbal explanation of complex constructs (e.g., 

binge eating and over-evaluation) is likely to be required (Tanofsky-Kraff, Yanovski, 

Wilfley, & Yanovski, 2003). Thus, assessment may be more time-intensive than in older 

samples. Assessing child behaviour through both child- and parent-report can also be 

valuable, although this works best if the behaviour in question is directly observable. 

Behaviours such as binge eating (typically furtive and conducted in secret) are likely to 

be underreported by parents (Tanofsky-Kraff, Yanovski, & Yanovski, 2005). These 

factors make it important that the assessment of child eating pathology, and associated 

cognitive features, is conducted in a sensitive and age-appropriate manner. 

2.5. Summary 

Research on risk factors for eating disorders has generated somewhat 

inconsistent results. Nonetheless, several factors have emerged as reliable predictors of 

eating disorder development. The most robust predictors of disorder onset appear to be 

thin-ideal internalisation and perceived media pressure to be thin; weight and shape 

concern (or body dissatisfaction); and dietary restraint. Of these, thin-ideal 

internalisation and dietary restraint seem to relate specifically to binge eating and BN in 

females, whilst weight and shape concern has been linked to the full range of DSM-IV 

eating disorders in both male and female participants.  

Recent research has also provided support for an association between life stress 

and the subsequent onset of BN or BED in females. For other potential risk factors, 

however, the results are less clear. Low self-esteem has been linked to the development 

of AN and BN in some studies but not in others, perfectionism appears to predict AN but 

not BN, and negative affect has been found to predict BN and binge eating, but may 
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only do so if body dissatisfaction is also present. There is evidence to support a 

prospective association between family dysfunction and eating disorder onset, but the 

specific variable(s) that account for this relationship are not well understood. Comments 

from others regarding weight or shape and BMI appear to predict the development of 

eating disorder features (e.g., body dissatisfaction), but not eating disorders per se.  

In interpreting these results, it is important to note that many risk factor studies 

have focused on the effects of hypothesised predictor variables at an individual level. 

That is, even when multivariate analyses are used, the interrelations between different 

predictor variables are rarely modelled or accounted for (with the exception of research 

on the dual-pathway model). This means that mediating and moderating relationships 

between different predictor variables and eating disorder symptoms are not clearly 

delineated. It is possible that these issues account for at least some of the variability in 

previous research findings, given that certain predictor variables may be associated with 

eating disorder symptoms only when other factors are present.  

One variable that may be expected to mediate associations between possible risk 

factors for eating disorders (including, for instance, low self-esteem, perfectionism, and 

comments from others regarding weight and shape) and eating disorder onset is the over-

evaluation of eating, weight and shape. As noted above, this construct is included as a 

diagnostic criterion for AN and BN, and it has been found to predict eating disorder 

development when assessed in conjunction with general weight and shape concerns. To 

date, however, no studies have examined the independent influence of over-evaluation 

on eating disorder development in longitudinal analyses. The possibility that this 

variable mediates links between other psychosocial variables and eating disorder 

symptoms is also, as yet, untested using longitudinal data. However, the possibility has 
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been noted by others (e.g., Wade & Lowes, 2002), and is consistent with current 

cognitive-behavioural models of eating disorders.  

The following chapter focuses on details of these cognitive-behavioural models 

of eating disorders. The putative role of over-evaluation in the onset and/or maintenance 

of eating disorders and eating disorder symptoms is also considered further in Section 

3.7. 
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Chapter 3. Cognitive-behavioural models of eating disorders 

3.1. Overview 

 It is generally accepted that eating disorders are multifactorially determined, and 

that no single theory or model can sufficiently account for all eating disorder cases. 

Despite this, several models of eating disorders have been developed, based on findings 

from risk factor studies, research with eating disordered individuals, and clinical 

observations. These aetiological models can be understood as “best fit” explanations of 

eating disorders, which account for specific symptoms within specific populations, from 

the perspective of a particular theoretical framework. Existing models (and associated 

treatments) span biological/ neurological, developmental, socio-cultural, familial, 

interpersonal, and cognitive-behavioural domains.  

 For bulimia nervosa (BN), cognitive-behavioural, biological/ neurological, and 

interpersonal perspectives have received indirect support through the efficacy of 

cognitive-behavioural treatment (CBT), the anti-depressant Fluoxetine, and interpersonal 

treatment (IPT) (Fairburn & Harrison, 2003; Hilbert et al., 2007). Some direct support 

also exists for cognitive-behavioural accounts (S. M. Byrne & McLean, 2002; M. J. 

Cooper, 2005; M. J. Cooper & Fairburn, 1992). With anorexia nervosa (AN), it remains 

unclear which (if any) theoretical perspectives are appropriate. The relative rarity of the 

condition has hindered research on treatment efficacy, and, possibly as a result of small 

group sizes, studies have commonly found no statistical differences between treatment 

comparison groups (Fairburn, 2005). Family-based therapy is considered the treatment 

of choice for children and adolescents (Lask & Bryant-Waugh, 2000; Lock & Le 

Grange, 2005; Loeb et al., 2007), cognitive-behavioural approaches may be useful after 
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weight restoration (Carter et al., 2009; Pike, Walsh, Vitousek, Wilson, & Bauer, 2003), 

and there is some  evidence for supportive clinical management (a combination of 

clinical management and supportive psychotherapy) (McIntosh et al., 2005) and 

motivational enhancement techniques (Wilson & Schlam, 2004). A new cognitive-

interpersonal maintenance model (Schmidt & Treasure, 2006) has also been developed 

to account for variables that may maintain AN (including perfectionism, obsessive-

compulsive personality traits, avoidance behaviours, “pro-anorectic” beliefs, and 

responses/ behaviours from close others), but a treatment based on this model has not yet 

been trialled.  

 Of the models and treatments put forward thus far, cognitive-behavioural 

perspectives have the advantage of strong theoretical grounding, clear links between 

theory and intervention, and some empirical support (primarily in relation to BN) at 

theoretical and treatment levels (Z. Cooper & Shafran, 2008; Fairburn, Cooper, & 

Shafran, 2008; Ghaderi, 2001). This chapter will focus on the key cognitive-behavioural 

accounts proposed, and review evidence for the most recent, transdiagnostic cognitive-

behavioural model.  

3.2. Cognitive-behavioural models of bulimia nervosa 

 Cognitive-behavioural accounts of BN propose that self-evaluation in terms of 

eating, weight and shape and their control (i.e., over-evaluation) is central to the 

psychopathology of the disorder (Fairburn, 2002; Fairburn, Marcus, & Wilson, 1993). 

Specifically, these models suggest that over-evaluation predicts and maintains strict 

dieting; that strict dieting predicts and maintains binge eating; and that binge eating 

predicts and maintains self-induced vomiting and other forms of compensatory 
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behaviour. The (mistaken) belief that purging is effective in removing ingested calories 

subsequently serves to maintain binging and purging behaviour, and the (mistaken) 

belief that dieting is effective in reversing the effects of binge eating serves to maintain 

dieting. Binge eating also exacerbates concerns about eating, weight and shape, further 

maintaining the cycle (Fairburn, 2002). 

The cognitive-behavioural model of BN also views low self-esteem as a 

precedent to over-evaluation (Fairburn, 2002; Fairburn et al., 1993). Individuals who 

doubt their self-worth may be particularly vulnerable to internalizing society’s thin ideal, 

and to adopting self-evaluatory schemes that equate self-worth with external criteria, 

thereby increasing the likelihood that over-evaluation will develop. Dieting ‘failures’ 

such as binge eating are also likely to decrease self-esteem further, serving to maintain a 

cycle between negative self-evaluation, over-evaluation, and disordered eating. This 

explanatory model is summarized pictorially in Figure 1, below. 
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Figure 1. A schematic representation of the cognitive-behavioural model of bulimia nervosa, adapted from 

Fairburn, Marcus and Wilson (1993) and Fairburn, Cooper and Shafran (2003) 
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 There are a number of cognitive-behavioural accounts of AN, which vary in their 

specific focus and form. The majority, however, share a premise that beliefs and 
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and shape) are key to the development and maintenance of the disorder (M. J. Cooper, 

2005; D. M. Garner & Bemis, 1982; Vitousek, 2002). It has been proposed that these 

beliefs and concerns stem from a strong need for personal control and/or a poor self-

image, which result in a system of self-evaluation that depends upon successful dietary 

and bodily control (i.e., over-evaluation) (Fairburn, Shafran, & Cooper, 1999). As such, 

individuals are provided with a sense of triumph and achievement when control of eating 
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is likely to occur. Eventually, this results in a starvation state that is characterised by 

preoccupation with food and eating, narrowing of interests, social withdrawal, impaired 

concentration, delayed gastric emptying, and increased satiety. This starvation 

syndrome, once initiated, means that AN is in many ways self-maintaining. For 

anorectics who develop binge eating, such lapses of control also serve to exacerbate 

eating and weight concerns, thereby reinforcing attempts at dietary restraint and weight 

loss (M. J. Cooper, 2005). The cognitive-behavioural model of AN is summarised in 

Figure 2. 

 

 

 Figure 2. A schematic representation of the cognitive-behavioural model of anorexia nervosa, 

adapted from Fairburn, Shafran and Cooper (1999) and Fairburn, Cooper and Shafran (2003) 
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 As highlighted by Figures 1 and 2, there is evident overlap between the 

cognitive-behavioural accounts of BN and AN. In both instances, the role of over-

evaluation is emphasised and this construct is viewed as a key factor in the persistence of 

other eating disorder symptoms. Feedback loops between behavioural symptoms and 

over-evaluation also serve, in both cases, to maintain the eating disorder or entrench it 

further. These similarities are one reason that a transdiagnostic model of eating disorders 

was developed. 

3.4. The transdiagnostic cognitive-behavioural model 

 The transdiagnostic approach to eating disorders was briefly introduced in 

Section 1.2.2. It is based on the premise that all categories of eating disorders (i.e., AN, 

BN and eating disorders not otherwise specified [EDNOS]) share the same central 

psychopathology, and are maintained by a set of common maintaining mechanisms. This 

perspective was formalised in 2003, when Fairburn and colleagues presented a 

cognitive-behavioural model and treatment that could apply equally to AN, BN and 

EDNOS (Fairburn, Cooper et al., 2003). The model integrated previous accounts of BN 

and AN, and emphasised the role of four new factors in maintaining eating disorder 

features: clinical perfectionism, core low self-esteem, mood intolerance, and 

interpersonal difficulties. It is thought that these features can interact with core eating 

disorder symptoms (over-evaluation, strict dieting, binge eating and/or inappropriate 

compensatory behaviours for weight control), in a sub-group of individuals, to facilitate 

maintenance of the eating disorder (Fairburn, 2008; Fairburn, Cooper et al., 2003). This 

model will be referred to interchangeably as the transdiagnostic cognitive-behavioural 

model and “enhanced” cognitive-behavioural model. 
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The addition of four new maintaining factors is one difference between the 

transdiagnostic model and previous cognitive-behavioural accounts. The second is a 

focus on the full range of eating disorders. This markedly increases the model’s 

explanatory power, and shifts the focus from specific eating disorder diagnoses to an 

individual’s particular constellation of eating disorder symptoms. In light of research on 

the relative frequency of EDNOS diagnoses in clinical settings, and findings that many 

eating disordered individuals move across eating disorder diagnoses with time, this shift 

appears to be advantageous. 

 The first of the additional maintaining factors, clinical perfectionism, is defined 

as a dysfunctional form of self-oriented perfectionism that is primarily characterised by 

the over-evaluation of achievement. That is, individuals evaluate themselves in terms of 

the pursuit and achievement of personally demanding standards, and rigidly strive to 

meet those standards despite adverse consequences (Riley, Lee, Cooper, Fairburn, & 

Shafran, 2007; Shafran et al., 2002). Clinical perfectionism may relate to eating disorder 

symptoms in two main ways: it may contribute to the development of stringent standards 

about eating, weight and shape, thereby producing strict dietary rules or a desire for the 

‘perfect’ body, or it may contribute to the development of over-evaluation.  With regard 

to this latter point, clinical perfectionism and over-evaluation both involve dysfunctional 

systems for self-evaluation, with self-worth being judged against strict, external 

standards. It seems likely that individuals vulnerable to one (i.e., over-evaluation of 

achievement) will also be vulnerable to the other (i.e., over-evaluation of eating, weight 

and shape). Moreover, once both are established, an emphasis on achievement would be 

expected to exacerbate an emphasis on the control of eating, weight and shape (Fairburn, 

Cooper et al., 2003).  
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 The second proposed maintaining factor, core low self-esteem, may contribute to 

the development of the first. Core low self-esteem refers to a pervasive, global negative 

self-view, which is not limited to issues regarding eating, weight or shape (Fairburn, 

Cooper et al., 2003). For individuals with such a self-view, self-acceptance is likely to 

be transient and dependent upon achievement in particular domains. This increases the 

likelihood that self-evaluatory systems (e.g., clinical perfectionism and over-evaluation), 

which allow self-worth to be judged against external criteria, will develop. It also 

increases the likelihood that an individual’s efforts to achieve in their valued domain 

will be particularly concerted, potentially explaining the tenacity of eating disordered 

behaviour (Fairburn, Cooper et al., 2003). As earlier models of BN and AN (e.g., 

Fairburn et al., 1993; Vitousek & Orimoto, 1993) did link low self-esteem to eating 

disorder psychopathology, the transdiagnostic model can be seen as extending and 

complementing these established perspectives.  

 Mood intolerance, the third proposed maintaining factor, refers to an inability to 

cope appropriately with intense emotional states. Although the emotional states in 

question are most often negative, in some instances individuals will struggle with all 

intense emotions. Mood intolerant individuals typically try to avoid or suppress strong 

emotions, often using dysfunctional methods such as binge eating, self-harm or drug use 

to do so. In the case of eating disorders, mood intolerant individuals may come to rely 

on binge eating, self-induced vomiting and/or intense exercise as a means of mood 

modulation (Fairburn, Cooper et al., 2003).  

 Finally, interpersonal difficulties may exacerbate eating disorders directly (i.e., if 

dieting efforts are praised or negative comments are made about weight or shape) or 

indirectly (if interpersonal factors serve to decrease self-esteem, increase perfectionistic 
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tendencies, or produce negative emotional states). Interpersonal problems may stem 

from family tension, external pressures surrounding eating or weight (e.g., sporting 

bodies, modelling agencies), conflictual relationships, and/or an absence of close, 

supportive relationships (Fairburn, Cooper et al., 2003).  

 The associations between these new maintaining mechanisms and core eating 

disorder features are shown pictorially below (see Figure 3). 

 

Figure 3. A schematic representation of the transdiagnostic cognitive-behavioural model of eating disorders, 

adapted from Fairburn, Cooper and Shafran (2003). The four new maintaining mechanisms are italicized; 

interpersonal difficulties are thought to impact upon the model as a whole. 
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3.5. Empirical support for the transdiagnostic model 

 Relatively few studies have evaluated the enhanced model directly. Chapter 2 

summarised research on the effects of dietary restraint (Section 2.3.1), weight and shape 

concern (Section 2.3.2), perfectionism (Section 2.3.9), low self-esteem (Section 2.3.8), 

mood intolerance (Section 2.3.6), and interpersonal factors (Sections 2.3.5, 2.3.7 and 

2.3.11) on eating disorders, which provides indirect support for a number of the model’s 

central predictions. More direct support is provided by three cross-sectional studies, all 

of which utilised structural equation modelling. 

 Decaluwe and Braet (2005) tested the original version of the cognitive-

behavioural model in a sample of 10- to 16-year old boys (n=78) and girls (n=118) 

seeking treatment for obesity. The interview-based Child Eating Disorder Examination 

(ChEDE; Bryant-Waugh et al., 1996) was used to assess eating disorder symptoms, with 

three ChEDE Restraint items being used to indicate dietary restraint and one Eating 

Concern item, two Weight Concern items, and five Shape Concern items (including the 

item assessing evaluation of self-worth in terms of shape) being used to indicate 

overconcern with eating, weight and shape (Decaluwe & Braet, 2005). The number of 

objective binge eating episodes reported over the previous month was used to indicate 

binge eating, and four items from the Global Self-Worth subscale of the Self-Perception 

Profile for Adolescents (Harter, 1988) were used as indicators of self-esteem. Self-

esteem significantly and negatively predicted overconcern with eating, weight and shape 

(γ = -.59) in the specified structural equation model; overconcern with eating, weight 

and shape significantly and positively predicted dietary restraint (β = .70); and dietary 

restraint significantly and positively predicted binge eating (β = .45). The overall model 
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also provided a good fit to the observed data, although a feedback loop between binge 

eating and overconcern was not significant (Decaluwe & Braet, 2005). These results 

therefore provide support for the hypothesised relationships between low self-esteem, 

weight- and shape-related concerns, and disordered eating. However, they do not 

address the additional predictions of the enhanced version of the model (i.e., those 

pertaining to the full range of eating disorder symptoms, and/or to the role of additional 

maintaining mechanisms in the persistence of such symptoms). In addition, the results 

require replication with non-obese (and non-treatment seeking obese) samples.  

 Wade and Lowes’ (2002) study of 11- to 16-year-old school girls (N=320) does 

provide support for elements of the enhanced cognitive-behavioural model. This study 

also focused on the possibility that overconcern with weight and shape (a combined 

index of weight and shape concerns and over-evaluation) could mediate links between 

psychosocial variables and eating disordered behaviours. The results provided support 

for this possibility, with overconcern mediating links between low self-esteem, 

perfectionism and interpersonal difficulties (comments about weight and shape and 

parental conflict), and strict dietary restraint, binge eating, and compensatory behaviours 

for weight control (Wade & Lowes, 2002). Low self-esteem also mediated links between 

perfectionism and overconcern with weight and shape, and between interpersonal 

difficulties and overconcern with weight and shape. Moreover, the overall model 

accounted for a significant 41% of the variance in the data, and beta weights for the 

individual pathways ranged between .13 and .60 (all p < .01). These results provide 

initial cross-sectional support for key features of the enhanced model, although, as with 

Decaluwe and Braet (2005), the specific role of weight and shape over-evaluation (as 
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opposed to the combined effects of weight and shape over-evaluation and concern) was 

not examined.  

 The third source of support for the cognitive-behavioural model is a study of 15- 

to 36-year-old males (n=216) and females (n=310), of whom 50% were elite athletes (S. 

M. Byrne & McLean, 2002). Participants for this research completed measures of self-

esteem (the Rosenberg Self-Esteem scale), dietary restraint (the Cognitive Restraint 

subscale of the Three Factor Eating Questionnaire), weight and shape concern (the Drive 

for Thinness and Body Dissatisfaction subscales of the Eating Disorder Inventory), and 

binge eating and purging (the Bulimia Test-Revised). Thus, as with Decaluwe and Braet 

(2005), the focus was on the original model and not the enhanced version; however, 

unlike Decaluwe and Braet (2005) and Wade and Lowes (2002), binge eating and 

purging were examined separately. Low self-esteem was a significant positive predictor 

of Drive for Thinness and Body Dissatisfaction scores in these analyses, whilst Drive for 

Thinness and Body Dissatisfaction were significant positive predictors of dietary 

restraint, and Drive for Thinness was a significant positive predictor of purging. Binge 

eating and purging were also positively inter-related. Interestingly, however, higher 

levels of dietary restraint were associated with lower levels of binge eating in this study 

(S. M. Byrne & McLean, 2002).  

 S. M. Byrne & McLean’s (2002) findings are consistent with two aspects of the 

cognitive-behavioural framework. Firstly, they provide additional support for a cross-

sectional association between low self-esteem and disordered eating (in this instance, 

binge eating and purging) that is mediated by beliefs and concerns about weight and 

shape. Secondly, they confirm that binge eating and purging are highly inter-related. The 

results also run contrary to several aspects of cognitive-behavioural theory, however, in 
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that the relationship between restraint and binge eating was in the opposite direction to 

that expected, and purging behaviour was found to predict binge eating (r = .76) to a 

greater degree than binge eating predicted purging  (r = .46). In interpreting these 

findings, it is important to consider that half of the participants in the sample were elite 

athletes, many of whom participated in appearance-focused sports (e.g., ballet, 

gymnastics, diving). These individuals may be more adept at maintaining efforts at 

dietary restraint, compared to non-athlete controls, which would make links between 

dieting and binge eating less likely in this population. 

 Indirect support for several components of the original and enhanced versions of 

the cognitive-behavioural model has also been provided by research on the course and 

outcome of BN, and that on the key cognitive features of AN and BN. When Fairburn 

and colleagues (2000, 2003) studied the natural course of BN amongst community-based 

women, higher levels of weight and shape concern and compensatory behaviours at 

baseline were found to predict persistent binge eating over the following 5 years. Binge 

eating at baseline was also predictive of persistent compensatory behaviours in this 

sample (Fairburn et al., 2000; Fairburn, Stice et al., 2003). Similarly, in an investigation 

of the mechanisms of action in cognitive-behaviour therapy for BN, changes in dietary 

restraint across treatment were found to predict changes in weight concerns and self-

induced vomiting (Spangler, Baldwin, & Agras, 2004). These findings are consistent 

with the cognitive-behavioural model of BN and, by extension, the more recent 

transdiagnostic theory. 

Research on the core cognitive features of AN and BN has also found that 

negative self-related beliefs and concerns about eating, weight and shape are common 

amongst individuals with these disorders, and significantly more common amongst these 
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individuals than amongst dieting and non-dieting controls (M. J. Cooper & Fairburn, 

1992; M. J. Cooper & Turner, 2000). These results provide weak evidence for the 

cognitive-behavioural model as a whole, but are consistent with the model’s predictions. 

Concerns about eating have also been established as relatively more common amongst 

AN patients than amongst BN patients, whilst concerns about weight and shape are 

relatively more common amongst BN patients than AN patients (M. J. Cooper & 

Fairburn, 1992). 

 In integrating these findings, it may be concluded that support exists for several 

components of the original and enhanced versions of the cognitive-behavioural model. 

These relate to associations between low self-esteem and weight and shape concern or 

over-evaluation; between weight and shape concern or over-evaluation and dieting; and 

between dieting and binge eating. Thus, there is a reasonable body of cross-sectional 

support for the original cognitive-behavioural model of BN. There is also preliminary 

support for the additional predictions of the enhanced, transdiagnostic model, in the 

form of Wade and Lowes’ (2002) findings regarding perfectionism and interpersonal 

difficulties and eating pathology. To date, however, the mood intolerance component of 

the transdiagnostic model has not been tested, nor has the enhanced model (or the 

original cognitive-behavioural accounts that underpin it) been tested directly using 

prospective data. Additional research is therefore required if the validity or otherwise of 

the cognitive-behavioural framework is to be accurately determined. 

3.6. Efficacy of the transdiagnostic cognitive-behavioural treatment 

The relative recency of the transdiagnostic cognitive-behavioural model means 

that there has been only one published study on the efficacy of the associated 
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transdiagnostic treatment (Fairburn et al., 2009). In Fairburn and colleagues’ (2009) 

treatment trial, a waitlist control condition was compared with two versions of the 

enhanced transdiagnostic treatment: a focused form (suitable for all forms of eating 

disorders, but without a focus on the new additional maintaining mechanisms) and a 

broad form (suitable for all forms of eating disorders, with a focus on clinical 

perfectionism, core low self-esteem, mood intolerance, or interpersonal difficulties). 

Approximately 50 participants were allocated to each of the focused treatment (n=53; 41 

treatment completers), broad treatment (n=50; 41 treatment completers), and waitlist 

control (n=51; 46 waitlist completers) conditions, with participants in each condition 

meeting criteria for BN, binge eating disorder (BED), or another EDNOS (Fairburn et 

al., 2009). Individuals with a body mass index (BMI) below 17.5 were excluded, 

meaning that there were no cases of full AN. 

The results suggest that both forms of the enhanced treatment are superior to 

waitlist control treatment, but that the focused and broad forms of the enhanced 

intervention produce comparable effects (Fairburn et al., 2009).  From baseline to 8-

week assessment (8 weeks into treatment for those in the treatment conditions), the 

proportion of participants in the focused treatment group who reported objective binge 

eating (OBE) reduced from 62% to 32%, and comparable figures for the broad treatment 

group were 70% and 32%. Both decreases were significant (p < .001), whereas the 

change in the proportion of participants who reported OBE in the waitlist condition 

(from 65% to 55%) was not. Similar results were obtained for purging, with between 

66% and 70% of the participants in each group reporting purging at baseline, 61% of the 

participants in the waitlist condition continuing to report purging at 8 weeks, and 45% 

and 40% of the participants in the focused and broad treatment conditions (respectively) 
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continuing to report purging at 8 weeks (Fairburn et al., 2009). At the end of the 20-

week treatment, 39% of the participants in the focused treatment condition and 43% of 

the participants in the broad treatment condition had ceased all forms of disordered 

eating behaviour. 

These findings suggest that the enhanced cognitive-behavioural treatment 

produces satisfactory results in reducing eating disorder features, but that attending to 

additional maintaining factors within this treatment does not necessarily improve 

treatment outcome. Notably, however, a comparison of participants who were (n=54) 

and were not (n=84) identified as experiencing marked comorbid psychopathology 

revealed that the two treatments may have differential effects in some cases. For 

participants with problems in at least two of the additional target areas (i.e., core low 

self-esteem, clinical perfectionism, mood intolerance, and interpersonal difficulties), the 

broad treatment produced significantly greater reductions in eating disorder 

symptomatology than the focused condition (Fairburn et al., 2009). An opposite pattern 

of results emerged for individuals without notable comorbid difficulties, suggesting that 

matching the format of treatment (focused or broad) to the characteristics of eating 

disordered individuals (eating disorder only or eating disorder plus severe comorbid 

difficulties) may produce the greatest effects for this treatment approach. The results 

also provide preliminary support for the validity of the additional maintaining 

mechanisms specified in the enhanced cognitive-behavioural model, for at least some 

eating disorder cases. 
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3.7. Summary 

 In brief, the transdiagnostic model of eating disorders extends previous 

cognitive-behavioural accounts of AN and BN in two main ways. Firstly, it aims to 

account for the maintenance of all forms of eating disorders, including those that fail to 

meet criteria for AN or BN. Secondly, the model introduces four new maintaining 

mechanisms (core low self-esteem, perfectionism, interpersonal difficulties, and mood 

intolerance), which are hypothesised to contribute to the persistence of eating disorder 

symptoms in some individuals. Evidence for the transdiagnostic model is best described 

as preliminary, but there is clear (cross-sectional) support for the hypothesised 

associations between low self-esteem, weight- and shape-related concerns, and 

disordered eating. There is also some preliminary evidence for the efficacy of the 

associated transdiagnostic treatment. 

Although the enhanced cognitive-behavioural model was developed to account 

for the maintenance of eating disorder symptoms, it also has implications for 

understanding the origins of eating disorder pathology. Indeed, there is overlap between 

the maintaining mechanisms proposed by the model and the variables identified as 

possible risk factors for eating disorders. As noted in Chapter 2, low self-esteem, 

perfectionism, and affect-regulation difficulties have all been linked to the development 

of eating disorder symptoms. Interpersonal difficulties have also been implicated in the 

aetiology of the disorders, in the form of family dysfunction and teasing about eating or 

weight. It seems possible, therefore, that the transdiagnostic model will prove fruitful in 

accounting for the development of eating disorders as well as their maintenance. 
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The cognitive-behavioural approach is also consistent with the possibility that 

over-evaluation may mediate links between other putative risk factors for eating 

disorders and eating disorder onset. Indeed, the model explicitly predicts that over-

evaluation will mediate links between perfectionism or low self-esteem and dietary 

restraint. Results from Wade and Lowes (2002) provide initial cross-sectional support 

for such associations, although their findings relate to the joint effects of over-evaluation 

and weight and shape concern, rather than over-evaluation alone. Replication of their 

results with a direct measure of over-evaluation, and with longitudinal data, is important. 

The studies of this thesis aimed to evaluate the original and enhanced versions of 

the cognitive-behavioural model using prospective and cross-sectional data. In so doing, 

they also focused on the possibility that over-evaluation may mediate links between 

other psychosocial variables and the development of eating disorder symptoms. The 

following chapter provides an overview of the methodology and aims of the two main 

studies, and their respective sub-components, after which the empirical research is 

presented in Chapters 5 to 8 (Study 1) and Chapters 10 to 11 (Study 2).  
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Chapter 4. Studies 1 and 2: Overview and methodology 

4.1. Overview 

 This thesis consists of two broad studies, each of which includes a number of 

sub-components. Study 1 involved longitudinal data collected as part of the Childhood 

Growth and Development (GAD) Study. Participants for this research were 277 boys 

and girls aged 8 to 13 years at baseline, who were recruited from Western Australian 

primary schools and the Department of Endocrinology and Diabetes at Princess 

Margaret Hospital for Children. At least one parent of each child also took part. Study 2 

involved cross-sectional data collected from 17- to 64-year-old males and females, who 

were recruited from the general University of Western Australia (UWA) community 

(n=495) and from outpatient weight management clinics (n=70). 

 The following sections provide an introduction to the aims and methodology of 

the two broad studies. For Study 1, information regarding participants, recruitment 

procedures, and assessment procedures is provided in detail below, and again in 

summary form in Chapters 5 to 8. For Study 2, a brief overview of the participants, 

recruitment procedures, and assessment procedures is provided below, and this 

information is presented in greater detail in Chapters 10 and 11. 

4.2. Study 1 

4.2.1. Broad aims 

 Study 1 consists of four sub-studies, which focus on the development of eating 

disorder symptoms in children. Studies 1a, b and c aimed to identify the biological, 

psychosocial, and familial factors that best predict eating disorder symptoms in pre- to 
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early-adolescent children. Study 1a focused specifically on the correlates and 

development of binge eating; Study 1b focused on differences in the antecedents and 

consequences of different body image sub-components (including weight and shape 

concern and weight and shape over-evaluation); and Study 1c focused on the role of 

familial and maternal factors in predicting child eating pathology. Study 1d aimed to 

integrate and extend findings from these three studies by comparing a data-driven model 

of binge eating symptomatology, based on results from Studies 1a through 1c, with (i) 

Stice and colleagues’ dual-pathway model of binge eating, (ii) Fairburn and colleagues’ 

original cognitive-behavioural model of binge eating, and (iii) Fairburn and colleagues’ 

enhanced cognitive-behavioural model of binge eating.  

4.2.2. Design 

As noted, Study 1 involved data collected as part of the GAD Study. This is a 

population-based cohort study being conducted in Western Australia, which employs a 

prospective design to track healthy weight, overweight, and obese children over time. 

Children are aged between 6 and 13 years at the time of recruitment, and children and 

their parents are interviewed at yearly intervals for three years thereafter. A range of 

biomedical and psychosocial data are collected, although, due to their young age, 6 and 

7-year-old children complete a limited number of assessment measures. For this reason, 

only children aged 8 years and over were included as participants in the current research. 

The GAD Study commenced in January 2004 and KA has been involved with the study 

since February 2004. 

The GAD Study has a central focus on the development and maintenance of 

childhood obesity, and aims to recruit an equal number of healthy weight and 
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overweight/ obese children as participants. The Study has a secondary focus on 

identifying factors that predict body image concerns and eating disorder symptoms in 

children and early adolescents. The GAD Study cohort is well suited to investigating the 

emergence of these problems, given that body image concerns tend to increase during 

late childhood (Littleton & Ollendick, 2003) and overweight and obese children are an 

at-risk group for body dissatisfaction, dieting, and binge eating (Fairburn et al., 1998; 

Fairburn et al., 1997; A. E. Field et al., 1999). Additionally, recent research has found 

that the prevalence of comorbid obesity and disordered eating has increased markedly 

over the past decade, to a greater degree than increases in the prevalence of obesity or 

disordered eating alone (Darby et al., 2009). Thus, overweight and obese children 

potentially provide a “case rich” sample in which to investigate the emergence of eating 

disorder symptomatology. 

4.2.3. Participants and Procedure 

Participants for this research were 277 GAD Study children (47% male) who 

were aged between 8 and 13 years at baseline (M [SD] = 10.25 [1.42]), and who 

completed a baseline GAD Study assessment between January 2004 and August 2006. 

Of these, 259 children (94%) also completed a 1-year follow-up assessment and 236 

children (85%) completed a 2-year follow-up assessment. At baseline, 59% of the 

children were a healthy weight (n=165/ 277), 29% were overweight (n=80/ 277), and 

12% were obese (n=32/ 277).  

Participation was dependent upon parent and child consent, at least one parent 

(or parent figure) of each child taking part in the study, English language competence, 

living in the Perth metropolitan area, and the absence of a medical condition that affects 
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body weight (e.g., Prader Willi syndrome or cystic fibrosis). Children with marked 

developmental delays (e.g., children with autism) were also excluded. 

 Overweight and obese children were recruited from clinical (treatment-seeking) 

and community-based settings. The clinical sample was drawn from the Department of 

Endocrinology and Diabetes at Princess Margaret Hospital for Children (PMH), which is 

the only tertiary treatment service for children experiencing obesity or obesity-related 

conditions in Western Australia. Between January 2004 and August 2006, 21 families 

with overweight or obese children within the appropriate age range for this research (8 

to 13 years) presented to the Department. These families were approached on 

presentation and invited to take part in the GAD Study. If the family expressed an 

interest in participating, the study was explained to them and an information sheet 

provided. The family was contacted by telephone several days later, and an initial 

assessment session was scheduled with families who provided verbal consent to 

participate. Written consent was obtained from the participating parent at the assessment 

session. Eighteen of the 21 families invited to participate agreed to do so (86% response 

rate). One of the treatment-seeking children was overweight, and the other 17 were 

obese. There were no significant statistical or clinical differences between the treatment-

seeking children who did and did not agree to participate in the study in terms of Body 

Mass Index (BMI) z-score, age, or sex.  

 The community sample of overweight and obese children was drawn from 10 

primary schools in the Perth metropolitan area. These schools were selected using the 

method of random sampling with replacement, and varied with regard to socioeconomic 

status (5 schools drawing on lower socioeconomic areas and 5 schools drawing on 

higher socioeconomic areas) and geographical location (2 schools located North of 
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Perth, 2 schools located East of Perth, 3 schools located South of Perth, and 3 schools 

located West of Perth). The GAD Study was explained to Principals of the targeted 

primary schools, and most schools (n=10/ 11; 91% response rate) agreed to take part. 

Children in years one to seven of the participating primary schools were 

provided with an information sheet and parental consent form inviting them to take part 

in a study on “childhood growth and development”. Children with parental permission to 

participate were later weighed and measured individually, during a regular school day, 

by GAD Study researchers who visited the school. A total of 1,333 children participated 

in this screening stage, representing 55% of those invited (N=2404). Response rates 

across the different primary schools ranged from 34% to 75%, with a trend for schools 

with a small number of students (i.e., <200) to have lower response rates than schools 

with a larger number of students. One-fifth of the measured children were overweight 

(n=199; 15%) or obese (n=67; 5%), according to Cole et al’s international criteria for 

defining overweight and obesity in children (T. J. Cole, Bellizzi, Flegal, & Dietz, 2000),  

and the remainder were a healthy weight (n=1067; 80%). 

All of the overweight and obese children identified during the school screening 

stage were invited to participate in the prospective, interview stage of the GAD Study. 

Parents of these students were sent a letter inviting them and their child(ren) to 

participate in the Study, and the letter was followed by a telephone call approximately 

one week later. If consent to participate in the interview stage was obtained, the family 

was enrolled in the study and an assessment session scheduled. Of the 101 overweight 

children aged eight years or over, 79 (78% response rate) agreed to take part in the study 

and completed an initial assessment session. Of the 31 obese children aged eight years 

and over, 24 (77% response rate) agreed to take part in the study, but only 15 ultimately 
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completed an initial assessment session. This stemmed from six “obese” families 

withdrawing from the study prior to the initial assessment session, and/or repeatedly 

failing to attend an initial assessment session, and three families being excluded due to 

child developmental delays (n=1) or poor parental English language skills (n=2). Thus, 

the ultimate response rate for community-recruited obese children was 48% (n=15/ 31). 

There were no significant differences in BMI z-score, age or sex between the obese 

children who did and did not take part in the study, nor were there significant differences 

in these variables across the participating and non-participating overweight groups.  

A sample of healthy weight children, matched to the overweight and obese 

sample for sex and school grade, was randomly selected from the same 10 primary 

schools and recruited using the same procedures described above. Of the 132 healthy 

weight children invited to participate, 110 (83% response rate) agreed to do so. Siblings 

of the targeted overweight and healthy weight children were also invited to participate in 

the study, if they were attending the same primary school and were within the 

appropriate age range. This resulted in more healthy weight children (n=165) than 

overweight/ obese children (n=112 [94 community-based and 18 treatment-seeking]) 

being recruited overall. When participating healthy weight children were compared with 

all non-participating healthy weight children (i.e., children who were invited to 

participate and declined and children who were weighed and measured at school but not 

invited to participate further), there were no significant differences between the 

participating and non-participating groups in terms of BMI z-score, age, or sex. 

A summary of these recruitment procedures is provided in Figure 1 below. 

Details regarding the GAD Study methodology have also been published previously 

(Allen et al., 2006; Gibson, Byrne, Jacoby, & Davis, 2007).
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Figure 1. Summary of recruitment procedures and participant details for the Childhood Growth and 

Development (GAD) Study, as they relate to Study 1 

Clinical sample 

11 randomly selected primary schools invited to 
participate in the Growth and Development Study 

Community sample 

10 primary schools agreed (91%) 

Children in years 1 to 7 (N=2,404) invited to take 
part in a study on “childhood growth and 

development” 

1,333 children weighed and measured at school 
(55%) 

Families of overweight (n=101) and obese 
(n=31) children invited to participate in the 

interview stage of the study 

94 families attended an assessment session: 79 
overweight children (78% of those invited) and 

15 obese children (48% of those invited) 

Families of randomly selected healthy weight 
children (n=132), matched to the invited 

overweight/ obese participants for school grade 
and sex, invited to take part in the interview stage 

of the study 

110 families attended an assessment session 
(83% of those invited)  

55 age-appropriate, healthy weight siblings also 
invited to participate 

21 treatment-seeking families invited 
to participate in the GAD Study 

18 families agreed and attended an 
assessment session (86%): 1 

overweight child and 17 obese 
children 

Treatment-seeking overweight/ 
obese sample: n=18, 45% male 

17 retained to 1-year follow-up 
(94%) and 15 retained to 2-year 

follow-up (83%) 

Community overweight/ obese 
sample: n=94, 50% male 

86 retained to 1-year follow-up 
(91%) and 81 retained to 2-year 

follow-up (86%) 

Community healthy weight sample: 
n=165, 46% male 

154 retained to 1-year follow-up 
(93%) and 139 retained to 2-year 

follow-up (84%) 

Study 1
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Families who agreed to take part in the interview stage of the GAD study 

attended an assessment session at PMH or the Telethon Institute for Child Health 

Research (a children’s health research facility), or were also assessed at home, if this 

was preferred. Interviews were conducted by doctors, psychologists (including KA), and 

fourth year or higher psychology students who received extensive training in GAD 

Study assessment procedures. Questionnaires and semi-structured interviews were 

verbally administered, and height and weight were measured prior to interview. Children 

were interviewed separately to their parents and each assessment session lasted between 

one and one-and-a-half hours. The same procedure was used at baseline and at 

subsequent yearly follow-ups.  

 Ethical approval for this research was obtained from the King Edward Memorial 

Hospital for Women and Princess Margaret Hospital for Children Ethics Committee, and 

from the University of Western Australia Ethics Committee.  

4.2.4. Measures 

The questionnaire and interview measures used in Study 1 are summarised in 

table form below (Table 1). Further details regarding each instrument are provided in the 

relevant sections of Chapters 5 (Section 5.3.3), 6 (Section 6.3.1), 7 (Section 7.3.2), and 8 

(Section 8.3.3). Demographic information (i.e., age, ethnicity) were also collected from 

parents during interview, and, as noted, height and weight were measured for children 

and their parents prior to interview. 
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Table 1.  

Summary of the questionnaire and interview-based measures used in the sub-studies of 

Study 1 

Measure Construct(s) assessed Sub-study 

Child-report measures 

Child Eating Disorder 

Examination (ChEDE; Bryant-

Waugh et al., 1996) 

Cognitive (restraint, eating concern, 

weight concern, shape concern) and 

behavioural (binge eating) eating 

disorder symptoms 

All; 1a, 

1b, 1c, 1d 

Children’s Body Image Scale 

(CBIS; Truby & Paxton, 2002) 

Body dissatisfaction 1b 

Child Affect Regulation Scale 

(CARES; La Puma & Byrne, 

2004) 

The tendency to use food to regulate 

emotions 

All; 1a, 

1b, 1c, 1d  

Multidimensional Media 

Influences Scale (MMIS; 

Cusumano & Thompson, 2001) 

Awareness and internalisation of, and 

perceived pressure to achieve, 

society’s “thin ideal” 

1b, 1c, 1d 

Child Depression Inventory (CDI; 

Kovacs, 1992) 

Depressive symptoms All; 1a, 

1b, 1c, 1d 

Self-Perception Profile for 

Children (SPPC), Global Self-

Worth subscale (Harter, 1985) 

Global self-esteem All; 1a, 

1b, 1c, 1d 

Pediatric Quality of Life Scale 

(PedsQL; Varni, Seid, & Rode, 

1999) 

Quality of life problems 1c 

Student’s Life Satisfaction Scale 

(SLSS), Family Satisfaction 

subscale (Heubner, 1994) 

Family satisfaction/ dissatisfaction 1c, 1d 

Growth and Development Study 

interview questions (child) 

Comments from others regarding 

weight or shape 

1b, 1c 

Continued below
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Table 1 continued 
Parent-report measures 

Pediatric Quality of Life Scale – 

Parent Proxy version (Varni et al., 

1999) 

Parent-perceived child quality of life 

problems 

1c 

Oxford Risk Factor Interview 

perfectionism questions (Fairburn 

et al., 1997) 

Child perfectionism 1b, 1c, 1d 

Growth and Development Study 

interview questions (parent) 

Child health; early child feeding (i.e., 

breastfeeding, age of introduction of 

solids); maternal concern about child 

weight; maternal health; maternal 

psychiatric difficulties/ history 

1c, 1d 

Adult Eating Disorder 

Examination (EDE; Fairburn & 

Cooper, 1993) 

Maternal cognitive and behavioural 

eating disorder symptoms; maternal 

eating disorder status and eating 

disorder history 

1c 

Rosenberg Self-Esteem Scale 

(RSES; Rosenberg, 1989) 

Maternal global self-esteem 1c 

Depression Anxiety Stress Scale, 

21-item version (DASS; 

Lovibond & Lovibond, 1995) 

Maternal depressive, anxiety, and 

stress symptoms 

1c 

McMaster Family Assessment 

Device, General Functioning 

Scale (Epstein, Baldwin, & 

Bishop, 1983) 

Family relationships, interactions, and 

conflict 

1c 

Parenting Scale (Arnold, O'Leary, 

Wolff, & Acker, 1993) 

Parenting style 1c 

List of Threatening Experiences  

(Life Events Scale; Brugha & 

Cragg, 1990) 

Family stress 1c 
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4.3. Study 2 

4.3.1. Broad aims 

 Study 2 consists of two sub-studies, which have an overall focus on mood 

intolerance and its association with eating disorder symptoms. Study 2a aimed to 

develop, evaluate, and revise a new measure of mood intolerance, and to provide 

preliminary support for an association between mood intolerance and eating disorder 

symptoms. Study 2b aimed to examine associations between mood intolerance and 

disordered eating in greater detail, by testing predictions from the transdiagnostic 

cognitive-behavioural model of eating disorders (Fairburn, Cooper et al., 2003).  

4.3.2. Design 

 Study 2 involved cross-sectional data collected from adult men and women, who 

were aged between 17 and 64 years at the time of assessment. Most participants (n=495/ 

565; 88%) were recruited from the University of Western Australia (UWA), with a 

smaller sub-group (n=70; 12%) being recruited from adult weight management clinics. 

Data collection occurred between May and December 2007 (Study 2a) and February and 

November 2008 (Study 2b).  

Study 2a was conducted in two stages. The first focused on the development, 

preliminary evaluation, and revision of a new mood intolerance measure, whilst the 

second involved a more detailed evaluation of this measure, together with a preliminary 

investigation of associations between mood intolerance and eating disorder symptoms. 

Two separate samples of participants were recruited for these two stages.  
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4.3.3. Participants and Procedure 

Both samples of Study 2a participants were recruited from the UWA community. 

Recruitment was conducted using electronic and print notices that requested volunteers 

for a study on “emotional experiences and eating behaviour” (Stage One; n=268) or 

“mood and eating” (Stage Two; n=227). Participants included undergraduate and 

postgraduate students, staff members, and friends and family of those individuals. 

Participants for Stage One (“Sample One”) completed questionnaires online and were 

not required to attend a face-to-face assessment session, whereas participants for Stage 

Two (“Sample Two”) completed questionnaires during an assessment session with KA. 

Participants in Sample Two also provided data for Study 2b. This process is 

illustrated in Figure 2, below. The 70 participants who were recruited from weight 

management clinics (“Sample Three”) also provided data for Study 2b. These 

individuals were drawn from an outpatient cognitive-behavioural weight management 

treatment programme conducted through the UWA Clinical Psychology Unit (n=32), 

and from a private surgeon in Perth, Western Australia, who provided gastric banding 

treatment (n=38). Both sub-groups completed questionnaires for this research as part of 

a standard, pre-treatment assessment package that was administered approximately one 

month prior to treatment commencing (for the cognitive-behavioural group) or surgery 

occurring (for the lap banding group).  

Participant details are presented in summary form in Figure 2. Additional details 

regarding recruitment and assessment procedures are provided in the relevant sections of 

Chapter 10 (Sections 10.3.2 and 10.4.2) and Chapter 11 (Section 11.3).  
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Figure 2. Summary of recruitment procedures and participant details for Study 2 

  

4.3.4. Measures 

The measures used in Study 2 are summarised in table form below (Table 2). 

Further details regarding each questionnaire are provided in Chapters 10 and 11.  

In addition to the questionnaire-based measures listed, participants reported their 

age, gender, and ethnicity. Height and weight were self-reported by community-based 

participants (Samples One and Two), and measured during assessment for treatment-

seeking overweight/ obese participants (Sample Three). 

 

Sample One 
N=268 (29% male) 

Total N = 565 (28% male) 

Community-based: 
Recruited from the 

University of Western 
Australia for a study on 
“emotional experiences 
and eating behaviour” 

Provided data for Stage 
One of Study 2a 

Sample Two 
N=227 (34% male) 

Community-based: 
Recruited from the 

University of Western 
Australia for a study on 

“mood and eating” 

Provided data for Stage 
Two of Study 2a 

Sample Three 
N=70 (6% male) 

Treatment-seeking: 
Overweight and obese 
individuals recruited 

from psychological and 
surgical weight loss 

treatment clinics 

Provided data for Study 
2b 

Study 2
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Table 2.  

Summary of the questionnaire measures used in the sub-components of Study 2 

Measure Construct(s) assessed Sub-study  

Tolerance of Mood States Scale (TOMS; 

Allen, Byrne, & McLean, 2009) 

Mood intolerance 

(developed as part of 

Study 2a) 

All 

Emotional Eating Scale-II (EES-II; 

Kenardy, Butler, Carter, & Moor, 2003) 

The tendency to eat more 

or less in response to 

emotions 

2a (Stages One 

and Two) 

Distress Tolerance Scale (DTS; 

Corstorphine et al., 2007) 

Mood intolerance 2a (Stage Two), 

2b 

Eating Disorder Examination-

Questionnaire (EDE-Q; Fairburn & 

Beglin, 1994) 

Cognitive and 

behavioural eating 

disorder symptoms 

2a (Stage Two), 

2b 

Rosenberg Self-Esteem Scale (RSES; 

Rosenberg, 1989) 

Global self-esteem 2a (Stage Two), 

2b 

Depression Anxiety Stress Scale, 21-item 

version (DASS; Lovibond & Lovibond, 

1995) 

Depressive, anxiety, and 

stress symptoms 

2a (Stage Two), 

2b 

Eating Disorder Inventory-2 (EDI), 

Perfectionism scale (D. M. Garner, 1991) 

Perfectionism 2a (Stage Two), 

2b 

Eating Disorder Inventory-2 (EDI), 

Impulse Regulation scale (D. M. Garner, 

1991) 

Impulse regulation 

difficulties 

2a (Stage Two) 
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4.4. Summary 

This chapter has summarised details of the participants, procedures, and 

assessment measures used for the two broad studies of this thesis, Study 1 (which 

includes four sub-components) and Study 2 (which includes two sub-components). This 

information is presented in briefer form, and/or expanded upon as required, in the 

methodology sections of Chapters 5 to 8 (Studies 1a through 1d) and Chapters 10 and 11 

(Studies 2a and 2b). 
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Chapter 5. Study 1a:  The onset and course of binge eating in 8- to 13-year-old 

healthy weight, overweight and obese children 

5.1. Overview 

 As noted in Chapter 1, binge eating disorder (BED) has been found to develop in 

childhood and adolescence as often as in adulthood (Kinzl et al., 1999a, 1999b; 

Manwaring et al., 2006; Turner & Bryant-Waugh, 2004; Wade, Bergin, Tiggemann et 

al., 2006). Thus, binge eating is a form of eating pathology for which early risk factors 

may be identifiable. To date, however, studies have not elucidated factors that may 

predict the development of binge eating in children. Accurate estimations of the 

prevalence of binge eating in community-based samples of overweight and healthy 

weight boys and girls are also lacking. This study aimed to extend previous research 

with adolescent and adult samples by focusing on the prevalence and predictors (cross-

sectional and prospective) of binge eating in a pre-adolescent group.  

 This study has been published in Eating Behaviours (Allen, Byrne, La Puma, 

McLean, & Davis, 2008) and the following sections are thus drawn directly from the 

published paper. However, cross-references to other relevant sections of the thesis have 

been added, and references for this chapter are reported at the end of the thesis with 

those cited elsewhere. 

5.2. Introduction 

Binge eating affects a significant number of adults, with prevalence estimates 

ranging from 1% to 5% in community-based samples of healthy weight, overweight and 

obese individuals, and from 20% to 50% in treatment-seeking samples of overweight 
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and obese individuals (Arnow et al., 1992; Grucza et al., 2007; Marcus et al., 1992; 

Wade, Bergin, Tiggemann et al., 2006). Binge eating in adults is associated with excess 

weight, poor outcome from weight loss treatment, elevated levels of psychological 

distress, and other eating disorder symptoms (C. B. Peterson et al., 2000; Safer, Lively, 

Telch, & Agras, 2002; Spurrell et al., 1997). This makes it important that factors 

associated with binge eating onset and persistence are identified, so that these can be 

targeted in prevention and intervention programmes.  

Binge eating is primarily characterized by a sense of loss of control over eating. 

It includes objective binge eating (OBE), where a sense of loss of control over eating is 

present and an objectively large amount of food is consumed, and subjective binge 

eating (SBE), where a sense of loss of control over eating is present but an objectively 

large amount of food is not consumed. It can be differentiated from objective overeating 

(OO), which involves the consumption of an objectively large amount of food without a 

sense of loss of control over eating (Fairburn & Cooper, 1993).  

Research with adolescents and adults has provided support for two main 

pathways to binge eating, a restraint pathway and an affect-regulation pathway. Dietary 

restraint is thought to result in binge eating when individuals respond to any 

transgression of strict dietary rules with an ‘all-or-nothing’ response, such as “I’ve 

blown it now so I may as well keep eating”. Further dieting efforts, intended to 

compensate for the effects of binge eating, then serve to trigger additional binges and to 

maintain binge eating over time (Herman & Polivy, 1984; Polivy & Herman, 1995). 

This route to binge eating is well-documented empirically (Patton, Coffey, & Sawyer, 

2003; Spoor et al., 2006; Stice, 2001; Stice, Shaw et al., 1998) and is highlighted in 

cognitive-behavioural models of binge eating. Specifically, these models propose that 
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low self-esteem and the over-evaluation of eating, weight and shape are instrumental in 

predicting strict dietary restraint, and that strict dietary restraint, in turn, predicts and 

maintains binge eating (S. M. Byrne & McLean, 2002; Fairburn, Cooper et al., 2003).  

The second pathway to binge eating involves affect-regulation, where binge 

eating serves to moderate negative emotions such as sadness, anger, frustration, anxiety, 

loneliness, and boredom. Binge eating can successfully “dull” these emotions in the 

short term, thereby reinforcing the behaviour, despite producing further negative 

emotions (such as shame, guilt, anxiety and disgust) in the long term (Taylor, 1997; 

Whiteside et al., 2007). Support for the affect-regulation pathway comes, primarily, 

from studies involving female adolescents and adults (Eldredge & Agras, 1996; 

Engelberg et al., 2007; Hilbert & Tuschen-Caffier, 2007; Stice & Agras, 1998; Stice et 

al., 2002), as does support for the dual-pathway model of binge eating, which integrates 

and highlights the two distinct (restraint and affect-regulation) routes to binge eating 

(Stice, 2001; Stice, Agras et al., 2001; Stice, Shaw et al., 1998).  

As many binge eating adults date the onset of their eating problems to childhood 

(Abbott et al., 1998; Spurrell et al., 1997), there is a need for research on binge eating in 

young samples. Studies have found that binge eating affects approximately one-third of 

treatment-seeking obese children (Berkowitz, Stunkard, & Stallings, 1993; Britz et al., 

2000; Decaluwe et al., 2003; Tanofsky-Kraff, Faden, Yanovski, Wilfley, & Yanovski, 

2005; Tanofsky-Kraff & Yanovski, 2004), and that binge eating in these groups is 

associated with psychological distress (Britz et al., 2000; Tanofsky-Kraff, Faden et al., 

2005). However, there has been little research on binge eating in non-obese and non-

treatment seeking samples of children, and there have been no prospective studies of 

binge eating in pre-adolescent age groups. As such, it is unclear which factors predict 
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the onset and persistence of binge eating in childhood. Low self-esteem, eating, weight 

and shape concerns and dietary restraint have been linked to binge eating cross-

sectionally (Decaluwe & Braet, 2005), providing preliminary support for the validity of 

cognitive-behavioural accounts, but prospective support for such associations is lacking. 

Several studies of binge eating in treatment-seeking samples of overweight/ 

obese children have also reported on the prevalence and correlates of OO. Results 

suggest that OO is not associated with increased eating- and weight-related concerns, or 

with psychological distress, but that the behaviour is associated with excess weight in 

childhood (Tanofsky-Kraff et al., 2004). Again, however, longitudinal data regarding the 

onset and course of OO are unavailable, and it is unclear which factors predict OO and 

whether OO persists over time.   

The current study aimed to extend previous research by utilizing a prospective 

design to examine binge eating and overeating in 8- to 13-year-old healthy weight, 

overweight and obese children, where obese children were recruited from both 

community and clinical settings. Specific aims were to: (a) determine the prevalence of 

OBE, SBE and OO in this sample; (b) identify factors associated with binge eating and 

overeating cross-sectionally, and (c) identify factors associated with the onset of binge 

eating and overeating longitudinally.  

Based on previous research findings and current theoretical models, it was 

predicted that: 

1. Binge eating and OO would be significantly more prevalent amongst overweight/ 

obese children than amongst healthy weight children 

2. Dietary restraint, eating, weight and shape concerns, the tendency to use food to 

regulate mood (emotional eating), low self-esteem, and depressive symptoms 
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would be significantly more prevalent amongst binge eating participants than 

amongst non-binge eating participants 

3. Dietary restraint and emotional eating would be the strongest predictors of binge 

eating, cross-sectionally and longitudinally, with low self-esteem, eating, weight 

and shape concerns, and depression being of secondary importance 

 As there has been little research on OO in childhood, no specific hypotheses 

were made regarding predictors of this behaviour. Similarly, as few studies have 

considered gender differences in the onset and course of binge eating and OO, no 

predictions were made regarding gender differences in this sample. However, gender, 

age and BMI z-score were included as potential predictors of binge eating and OO in all 

analyses. 

5.3. Method 

5.3.1. Design 

 This research involved data from the Childhood Growth and Development 

(GAD) Study, which is a population-based cohort study being conducted in Western 

Australia. The GAD Study has a central focus on the development and maintenance of 

childhood obesity, and employs a prospective case-control design to track overweight/ 

obese and healthy weight children over time (see Chapter 4; Allen et al., 2006; Gibson et 

al., 2007).  

5.3.2. Participants 

Participants were 259 children (49% male) who completed a baseline and 1-year 

follow-up GAD Study assessment between February 2004 and June 2007. At baseline, 

participants were aged between 8 and 13 years (school grade 3 through 7) and 154 
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(59%) were a healthy weight, 72 (28%) were overweight, and 33 (13%) were obese. At 

least one parent of each child also participated in the study. According to parental report, 

95% of children were Caucasian (e.g., of Australian, English or New Zealand descent), 

3% were Asian, and 2% were from another non-Caucasian background.  

Eighteen children completed a baseline GAD Study assessment but withdrew 

from the study prior to one year follow-up. There were no significant differences 

between these participants and the 259 children who completed baseline and one year 

measures on any of the assessed variables. Of the participants lost to follow-up, one 

reported OBE at baseline, one reported SBE, and three reported OO. 

Details regarding GAD Study recruitment procedures have been reported 

previously (see Chapter 4; Allen et al., 2006; Gibson et al., 2007). In brief, healthy 

weight children and a community sample of overweight/ obese children were recruited 

from randomly selected primary schools in the Perth metropolitan area. A clinical 

sample of obese children was recruited from Princess Margaret Hospital for Children 

(PMH) when they presented for treatment of obesity or obesity-related conditions. This 

sample includes 83% of the healthy weight children invited to participate, 79% of the 

community overweight/ obese children invited to participate, and 86% of the clinical 

obese children invited to participate.  

Power analysis indicated that 250 participants would provide over 80% power to 

detect a medium effect size (i.e., an R2 of at least .15) for regression analyses with one to 

three significant predictor variables, where the alpha level is set to .05. A sample size of 

250 was also shown to be sufficient to detect interaction effects that independently 

account for at least 2% of the variance in the dependent variable in question, where 

power is set to 80% and the alpha level to .05 (Jaccard, Turrisi, & Wan, 1990).   



 111

5.3.3. Measures 

5.3.3.1.  Weight and height 

   Children were weighed and measured in light clothing and without shoes, using 

digital medical scales and a portable stadiometer. Weight status as a categorical variable 

was defined using international age- and gender-specific BMI cut-offs for categorising 

children as healthy weight, overweight or obese (T. J. Cole et al., 2000). Age- and 

gender-specific BMI z-scores, calculated using the CDC 2000 reference data (Ogden et 

al., 2002), were used when a continuous measure of weight was required.   

5.3.3.2.  Binge eating and eating disorder symptoms 

   The Child Eating Disorder Examination (ChEDE; Bryant-Waugh et al., 1996) 

was used to assess binge eating, overeating and eating disorder symptoms. The ChEDE 

is a modified version of the adult EDE version 12 (Fairburn & Cooper, 1993), a semi-

structured interview that is considered the “gold standard” for assessing eating 

disordered cognitions and behaviours (Guest, 2000). It has been used with overweight 

and healthy weight children, and with participants recruited from community and 

clinical settings (Allen et al., 2006; Burrows & Cooper, 2002; Tanofsky-Kraff et al., 

2003). 

The ChEDE assesses for OBE, SBE and OO. Scores for these items reflect the 

number of OBE, SBE or OO episodes reported over the previous month (i.e., a possible 

range of 0 to 28+). The ChEDE also generates four subscale scores (Restraint, Eating 

Concern, Weight Concern, Shape Concern) and a global score, where scores can range 

from 0 (no restraint/ concern) to 6 (restraint present every day/ extreme concern). Alpha 

coefficients have previously been found to exceed .80 for all subscales (Watkins, 

Frampton, Lask, & Bryant-Waugh, 2005), and comparable values were found in this 
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study for Weight Concern (α = .79) and Shape Concern (α = .86). Coefficients were 

somewhat lower for Restraint (α = .69) and Eating Concern (α = .65).  

5.3.3.3.  Emotional eating 

   The Child Affect Regulation Scale (CARES; La Puma & Byrne, 2004) was 

used to assess emotional eating. This 10-item scale assesses the tendency to eat in 

response to sadness, anxiety, anger, arguments, negative events, loneliness, bad feelings, 

problems, boredom, and excitement. Items were derived from the Dutch Eating 

Behaviour Questionnaire (Van Strien, Frijters, Bergers, & Defares, 1986), with wording 

simplified for use with children (e.g., “Sometimes people eat when they are feeling sad 

or upset. How often does this happen to you?”). Items are rated on a 5-point response 

scale ranging from 0 (“never”) to 4 (“very often”) and total scores are computed by 

averaging individual item ratings. The alpha coefficient in this sample was excellent (α = 

.82) and principal components analysis provided support for a single factor scale. 

5.3.3.4.  Depressive symptoms 

   The short form of the Child Depression Inventory (CDI; Kovacs, 1992) was 

used to assess depressive symptoms. The CDI is a modification of the Beck Depression 

Inventory, and is the most commonly used instrument for assessing depressive 

symptoms in children. The short-form CDI contains 10 items that assess negative mood, 

anhedonia, ineffectiveness, and negative self-esteem, and it has been established as 

internally consistent and successfully used to screen children for depression (Kovacs, 

1992). In this sample, the alpha coefficient was .79. 

5.3.3.5.  Self-esteem 

   The Self-Perception Profile for Children (SPPC; Harter, 1985) was used to 

assess self-esteem. The SPPC generates scores on six subscales and has been validated 
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for use with participants aged eight years and older (Harter, 1985; Muris, Meesters, & 

Fijen, 2003). This study used scores from the Global Self-Worth subscale, which 

assesses how happy a child is with their life and how much they like themselves as a 

person. Consistent with previous findings, the alpha coefficient in this sample was 

satisfactory (=.74). 

5.3.4. Procedure 

 Following recruitment into the GAD Study, children attended an assessment 

session at the Telethon Institute for Child Health Research or PMH. Children were also 

assessed at home, if this was preferred. Height and weight were measured prior to 

interview and children were interviewed separately from their parents. Each assessment 

session lasted approximately one hour and all measures were administered verbally. The 

same procedure was followed for follow-up interviews. Interviews were conducted by 

doctors, psychologists, and fourth year or higher psychology students who received 

extensive training in GAD Study assessment procedures, including the administration 

and scoring of the ChEDE. 

 This study received ethical approval from the PMH Ethics Committee. Children 

(and their parents) were not compensated for participation.  

5.3.5. Statistical analysis 

 Consistent with previous studies, binge eating and overeating were treated as 

categorical variables (i.e., present or absent over the previous month) for all analyses.  

Chi square tests were used to compare the prevalence of OBE, SBE and OO 

across the three weight groups (obese vs. overweight vs. healthy weight), and non-

parametric (Kruskall-Wallis) tests were used to compare mean scores for BMI z-score, 



 114

age, eating disorder symptoms and psychological problems across the four binge eating 

groups (OBE vs. SBE vs. OO vs. no form of binge- or overeating).  

 Logistic regression models were used to identify factors that cross-sectionally 

and prospectively predicted binge eating and overeating. For the purposes of these 

analyses, and as in previous studies (Decaluwe et al., 2003; Tanofsky-Kraff, Faden et al., 

2005), children engaging in OBE and SBE were combined to form a single loss of 

control over eating (“binge eating”) group. Predictor variables included Time 1 gender, 

age, BMI z-score, self-esteem, depressive symptoms, restraint, eating concern, weight 

concern, shape concern, and emotional eating. Weight Concern and Shape Concern 

scores were combined for these analyses, however, due to these variables being highly 

correlated (r = .84, p < .001). The four dependent variables were Time 1 binge eating, 

Time 1 OO, binge eating onset between Time 1 and Time 2, and OO onset between 

Time 1 and Time 2. Standard errors for each B coefficient and confidence intervals for 

each Odds Ratio (OR) were examined to assess for multicollinearity. Standard errors 

greater than two are indicative of problematic multicollinearity between variables, as are 

broad confidence intervals (Tabachnick & Fidell, 1996). 

 Gender interaction terms were also calculated for each predictor variable, to 

allow gender differences in the variables that predict binge eating and OO in childhood 

to be investigated. Interaction terms were calculated by multiplying gender category (1 = 

male, 2 = female) by Time 1 age, BMI z-score, and scores for self-esteem, depressive 

symptoms, restraint, eating concern, weight and shape concern, and emotional eating. 

Consistent with recommendations (Aiken & West, 1991), logistic regression models 

were initially run using non-interaction terms only, and subsequently run using non-

interaction and interaction terms.  
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 Finally, one year change scores were computed for BMI z-score, self-esteem, 

depressive symptoms, restraint, eating concern, weight and shape concern, and 

emotional eating. Time 1 scores were subtracted from Time 2 scores, so that positive 

values represented increases in the variable in question and negative values represented 

decreases in the variable in question. Kruskall-Wallis tests were then used to compare 

change scores for children who ceased binge eating or OO over the one year period, 

children who began binge eating or OO over the year, and children who reported no 

binge eating or OO at either assessment point.  

5.4. Results 

5.4.1. Preliminary analyses 

There were no significant statistical or clinical differences between the 

community (n=14) and clinical (n=18) samples of obese children on any of the assessed 

variables, with the exception of emotional eating. Emotional eating was significantly 

more common in obese children recruited from a clinical setting (M[SD] = 0.91 [0.63]) 

than in obese children recruited from the community (M[SD] = 0.45 [0.44]), F(1, 30) = 

5.32, p < .05. Clinical obese children were also significantly more likely than 

community obese children to report OBE, χ2(1) = 5.74, p < .05, at 1-year follow-up only. 

This was due to the community obese children who reported OBE at baseline (n=4) 

ceasing binge eating by 1-year follow-up, but the clinical obese children who reported 

OBE at baseline (n=3) continuing to report binge eating one year later. 

5.4.2. The prevalence of binge eating and overeating 

At baseline, 11 children (4.2%) reported OBE, 13 children (5.0%) reported SBE, 

and 15 children (5.8%) reported OO. Obese children were significantly more likely to 
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report OBE than overweight or healthy weight children, χ2(3) = 27.05, p < .001 (see 

Table 1).   

 

Table 1 

Prevalence of binge eating and overeating by weight group 

 Obese Overweight Healthy 

Weight 

Total 

 Clinical Community    

Baseline 

OBE 16.7% a 

(3/ 18) 

28.6% a 

(4/ 14) 

2.8% b 

(2/ 72) 

1.3% b 

(2/ 154) 

4.2% 

(11/ 259) 

SBE 11.1% 

(3/ 18) 

7.1% 

(1/ 14) 

5.6% 

(4/ 72) 

3.9% 

(6/ 154) 

5.0% 

(13/ 259) 

OO 0% 

(0/ 18) 

0% 

(0/ 14) 

5.6% 

(4/ 72) 

6.5% 

(10/ 154) 

5.8% 

(15/ 259) 

One-year Follow-Up 

OBE 16.7% a 

(3/ 18) 

0% b 

(0/ 14) 

1.4% b       

(1/ 72) 

1.3% b 

(2/ 154) 

3.1% 

(8/ 259) 

SBE 11.1% 

(2/ 18) 

0% 

(0/ 14) 

4.2%  

(3/ 72) 

1.3%  

(2/ 154) 

2.7% 

(7/ 259) 

OO 16.7% a 

(3/ 18) 

28.6% a 

(4/ 14) 

6.9% b 

(5/ 72) 

3.9% b 

(6/ 154) 

6.9% 

(18/ 259) 
Note. Rows with different subscripts are significantly different at the p < .01 level. 

OBE = Objective Binge Eating; SBE = Subjective Binge Eating; OO = Objective Overeating 

 

The majority of children engaging in binge eating and overeating at baseline had 

ceased these behaviours by 1-year follow-up. Of the 11 children who reported OBE at 

baseline, seven reported no form of binge eating or overeating at follow-up, one child 

(overweight) reported OBE, one child (clinical obese) reported OBE and OO, and two 
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children (both community obese) reported OO only. Of the 13 children who reported 

SBE at baseline, 11 reported no form of binge eating or overeating at follow-up, one 

child (community obese) reported OBE, and one child (clinical obese) reported OBE and 

OO. Of the 15 children who reported OO at baseline, 14 reported no form of binge 

eating or overeating at follow up and one child (healthy weight) continued to report OO. 

The movement across binge eating and overeating categories with time is shown 

pictorially in Figure 1. 

 

 
 

Figure 1. Movement across binge eating and overeating groups with time. 

 
Six children developed OBE over the year, seven developed SBE, and 17 

developed OO. At 1-year follow-up, obese children were significantly more likely to 

report OBE, χ2(3) = 16.50, p = .001, and OO, χ2(3) = 13.52, p < .01, when compared to 

their healthy weight and overweight counterparts. 
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5.4.3. Factors associated with binge eating and overeating 

At baseline and 1-year follow-up, children engaging in binge eating reported 

significantly more eating disorder symptoms and significantly more psychological 

problems than children engaging in overeating or no form of binge eating or overeating. 

Mean scores on these measures at baseline are shown in Table 2, as are group means for 

age and BMI z-score. Significant differences between sub-groups, as identified through 

non-parametric post hoc tests, are also shown.  

 Binge eating also tended to be more common in girls than in boys, and 

overeating tended to be more common in boys than in girls, although these differences 

were not statistically significant (see Table 2).  

 
Table 2. 

Means (and standard deviations) for age, BMI z-score, and scores on interview-based 

measures  

 OBE SBE OO No binge- or 

over-eating 

% Male 33.3% 27.3% 61.5% 49.8% 

Age 10.05 (1.08)a 10.41 (1.22) 11.35 (1.31)b 10.29 (1.42)a 

BMI z-score 1.72 (0.84)a 1.02 (1.14) 0.81 (0.93)b 0.66 (1.04)b 

Restraint 1.20 (1.25)a 0.53 (0.58)b 0.29 (0.72)b 0.38 (0.82)b 

Eating Concern 1.31 (1.06)a 0.73 (0.76)b 0.14 (0.24)c 0.12 (0.34)c 

Weight Concern 2.27 (1.58)a 1.18 (1.17)b 0.46 (0.46)c 0.51 (0.85)c 

Shape Concern 1.71 (1.48)a 0.82 (0.87)b 0.45 (0.80)b 0.44 (0.83)b 

Emotional Eating 1.04 (0.52)a 0.83 (0.59)a 0.89 (0.55)a 0.39 (0.47)b 

Depression 4.80 (3.86)a 4.78 (4.19)a 2.16 (2.45)b 1.73 (2.57)b 

Self-Esteem 2.80 (0.60)a 2.80 (0.73)a 3.23 (0.65)b 3.32 (0.56)b 
Note. Rows with different subscripts are significantly different at a p < .05 level. 
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5.4.4. Predictors of binge eating and overeating 

5.4.4.1.  Cross-sectional predictors of binge eating 

   Time 1 predictor variables (age, BMI z-score, self-esteem, depressive 

symptoms, restraint, eating concern, weight and shape concern, and emotional eating) 

accounted for 93.1% of the Time 1 binge eating cases, where 98.9% of the non-binge 

eating participants were correctly classified and 29.4% of the binge eating participants 

were correctly classified. Only eating concern contributed to the model significantly (see 

Table 3). 

5.4.4.2.  Cross-sectional predictors of overeating 

   Time 1 predictor variables accounted for 95.1% of the Time 1 OO cases, where 

100% of the non-OO participants were correctly classified and 9.1% of the OO 

participants were correctly classified. Time 1 age and emotional eating contributed to the 

model significantly (see Table 3). 

5.4.4.3.  Longitudinal predictors of binge eating onset 

   Time 1 predictor variables accounted for 96.7% of the binge eating cases that 

developed between Time 1 and Time 2, where 100% of the non-binge eating participants 

were correctly classified and 14.3% of the binge eating participants were correctly 

classified. Restraint and emotional eating contributed to the model significantly (see 

Table 4). 

5.4.4.4.  Longitudinal predictors of overeating onset 

   Time 1 predictor variables accounted for 95.7% of the OO cases that developed 

between Time 1 and Time 2, where 100% of the non-OO participants were correctly 

classified but 0% of the OO cases were correctly classified. Only emotional eating 

contributed to the model significantly (see Table 4). 
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Table 3. 

Cross-sectional predictors of binge eating and overeating 

 Wald B 

(SE) 

OR CI for 

OR 

Wald B 

(SE) 

OR CI for 

OR 

 Binge Eatinga  Objective Overeatingb  

Gender 1.86 0.93 

(0.68) 

2.54 0.67–

9.63 

2.78† -1.26 

(0.76) 

0.28 0.06– 

1.25 

Age 0.00 -0.01 

(0.26) 

1.00 0.60– 

1.65 

5.08* 0.65 

(0.29) 

1.92 1.09– 

3.39 

BMI z-score 0.54 0.27 

(0.37) 

1.31 0.64– 

2.70 

0.73 -0.33 

(0.39) 

0.72 0.34– 

1.54 

Self-esteem 3.17† -1.16 

(0.65) 

0.31 0.09– 

1.13 

0.25 0.44 

(0.88) 

1.55 0.28– 

8.69 

Depressive 

symptoms 

0.01 0.01 

(0.14) 

1.01 0.77– 

1.31 

0.10 -0.08 

(0.25) 

0.92 0.57– 

1.50 

Restraint 0.18 -0.28 

(0.65) 

0.76 0.21– 

2.73 

2.10 0.83 

(0.57) 

2.28 0.75– 

6.98 

Eating concern 7.11** 1.97 

(0.74) 

7.18 1.68– 

30.60 

2.66 1.70 

(1.04) 

5.50 0.71– 

42.62 

Weight and 

shape concern 

0.02 0.05 

(0.34) 

1.06 0.55– 

2.03 

3.23† -1.00 

(0.56) 

0.37 0.12– 

1.09 

Emotional 

eating 

1.28 0.64 

(0.56) 

1.89 0.63– 

5.67 

5.88* 1.53 

(0.63) 

4.63 1.34– 

16.00 
Note. SE = Standard Error, OR = Odds Ratio, CI = Confidence Intervals 
a-2 Log Likelihood = 77.60, p < .001    b-2 Log Likelihood = 65.40, p < .05 
† p < .10  *p < .05  **p < .01 
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Table 4. 

Prospective predictors of binge eating and overeating onset between Time 1 and Time 2 

 Wald B 

(SE) 

OR CI for 

OR 

Wald B 

(SE) 

OR CI for 

OR 

 Binge Eatinga  Objective Overeatingb  

Gender 0.08 0.26 

(0.94)

1.29 0.21– 

8.08 

0.71 -0.74 

(0.88) 

0.48 0.08– 

2.67 

Age 0.25 0.26 

(0.94)

1.18 0.61– 

2.28 

0.06 -0.09 

(0.34) 

0.92 0.47– 

1.77 

BMI z-score 0.09 0.16 

(0.53)

1.17 0.42– 

3.30 

0.79 0.50 

(0.57) 

1.65 0.55– 

5.00 

Self-esteem 1.44 1.30 

(1.08)

3.65 0.44– 

30.19 

0.01 0.05 

(0.88) 

1.05 0.19– 

5.94 

Depressive 

symptoms 

0.92 0.20 

(0.21)

1.22 0.81– 

1.82 

0.01 -0.02 

(0.22) 

0.98 0.64– 

1.50 

Restraint 4.66* 1.04 

(0.48)

2.83 1.10– 

7.27 

3.49† 0.80 

(0.43) 

2.24 0.96– 

5.20 

Eating concern 0.29 -0.80 

(1.49)

0.45 0.02– 

8.22 

0.39 -0.67 

(1.07) 

0.51 0.06– 

4.17 

Weight and 

shape concern 

0.78 0.11 

(0.40)

1.12 0.51– 

2.46 

0.14 0.14 

(0.37) 

1.14 0.56– 

2.34 

Emotional 

eating 

5.79* 1.77 

(0.74)

5.86 1.39– 

24.74 

5.28* 1.48 

(0.64) 

4.38 1.24– 

15.44 
Note. SE = Standard Error, OR = Odds Ratio, CI = Confidence Intervals 
a-2 Log Likelihood = 46.39, p = .16    b-2 Log Likelihood = 50.47, p = .08 
† p < .10  *p < .05  **p < .01 

 
5.4.4.5.  Gender interaction effects 

   No interaction terms emerged as significant, when these were added to the 

regression models. 
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5.4.5. One year change in dietary restraint, eating, weight and shape concerns, 

emotional eating, psychological distress and BMI z-score 

There were significant differences between binge eating sub-groups (binge eating 

onset vs. binge eating cessation vs. no binge eating) in one year change scores for eating 

concern, χ2(2) = 51.73, p < .001, emotional eating, χ2(2) = 24.23, p < .001, and 

depression, χ2(2) = 6.84, p < .05. Scores on these variables decreased significantly 

amongst children who ceased binge eating, increased slightly or remained stable 

amongst children who began binge eating, and remained stable amongst children who 

reported binge eating at neither assessment point. Results for eating concern are shown 

pictorially below (see Figure 2); figures were comparable for emotional eating and 

depression. 

 

 
Figure 2. Mean one year change scores for eating concern, for participants who ceased binge eating 

between Time 1 and 2, participants who reported no binge eating at Times 1 or 2, and participants who 

began binge eating between Time 1 and 2. 
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One-year change scores did not differ significantly between children who ceased 

OO, children who began OO, and children who reported OO at neither assessment point, 

for any of the assessed variables.  

 Logistic regression models were also re-run to determine if one year change 

scores predicted onset of binge eating or OO between Time 1 and Time 2. No change 

score variables were significant in predicting the onset of binge eating or OO episodes. 

5.5. Discussion 

Results from this study suggest that binge eating and overeating affect a 

significant number of 8- to 13-year-old children. Obese children were most at risk for 

these behaviours, with obese participants being significantly more likely than healthy 

weight and overweight participants to report OBE at baseline and OO at 1-year follow-

up. This applied equally to obese children recruited from clinical and community 

settings. Clinically recruited obese children were more likely to report persistent binge 

eating, however, when compared to their community-based counterparts and to healthy 

weight and overweight children. Indeed, just 2 of the 17 community-recruited children 

who reported binge eating at baseline continued to report binge eating one year later. 

This suggests that binge eating in childhood may be relatively transient, with persistent 

problems affecting only a sub-group of individuals – potentially, treatment-seeking 

obese individuals.  

 Community-based obese children did show a tendency to shift from binge eating 

to overeating with time. It seems possible, therefore, that some obese children cease to 

feel out of control of their eating, but nonetheless continue to engage in eating episodes 

where a large amount of food is consumed. Additional research is required to explore 
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this possibility further, and to delineate differences between children who experience 

persistent binge eating, children who shift from binge eating to overeating with time, and 

children who experience transient binge eating episodes.  

As predicted, binge eating was associated with psychological distress in this 

sample. Children engaging in OBE and SBE reported more eating- and weight-related 

concerns and depressive symptoms, when compared to other participants, and lower 

levels of self-esteem. These problems were not reported by children engaging in OO, 

although OO was associated with increased age and emotional eating. These results are 

consistent with previous findings (Tanofsky-Kraff et al., 2004), and with the idea that it 

is a sense of loss of control over eating, rather than the amount of food consumed, that is 

related to psychological distress. Children who ceased binge eating over the one year 

study period also experienced significant one year reductions in eating concern, 

emotional eating and depressive symptoms, when compared to children who began 

binge eating or who reported no binge eating at either assessment point. Thus, there is 

some evidence that the psychopathology associated with binge eating decreases or 

remits when binge eating ceases. It is not yet clear if these reductions precede the 

cessation of binge eating or arise from it, and further research is necessary to examine 

this issue. 

Consistent with current cognitive-behavioural accounts of binge eating (Fairburn, 

Cooper et al., 2003; Stice, Shaw et al., 1998), dietary restraint and emotional eating at 

baseline were significant prospective predictors of binge eating onset by 1-year follow-

up. This suggests that efforts to engage in strict dietary restraint, and the tendency to use 

food to regulate emotions, increase the likelihood that loss of control over eating will 

develop. As such, overweight and obese children should be encouraged to adopt 
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moderate approaches to weight control, rather than attempting to adhere to strict or rigid 

diets. Educating parents of overweight children about appropriate dietary management 

may also be beneficial. Additionally, children engaging in binge eating (or who are 

identified as being at risk for binge eating) may benefit from interventions that teach 

affect-regulation skills. Several existing adult treatments, including Fairburn and 

colleagues’ transdiagnostic treatment for eating disorders (Fairburn, Cooper et al., 2003) 

and Linehan’s Dialectical Behaviour Therapy for borderline personality disorder 

(Linehan, 1993), teach skills for managing intense emotions, and adapting these 

interventions for use with children may therefore be useful.  

Dietary restraint and emotional eating were not significant predictors of binge 

eating cross-sectionally. Instead, Time 1 binge eating was predicted by Time 1 eating 

concern. This suggests that different variables may be associated with the onset (restraint 

and emotional eating) and maintenance (eating concern) of binge eating. However, 

according to Fairburn and colleagues’ transdiagnostic model (Fairburn, Cooper et al., 

2003), restraint and eating, weight and shape concerns are all instrumental in 

maintaining binge eating. The results of this study therefore provide indirect, partial 

support for several aspects of the transdiagnostic model, cross-sectionally and 

longitudinally.  

 Baseline emotional eating was also significant in predicting overeating onset, 

suggesting that similar factors may be associated with the onset of binge eating and 

overeating in childhood. Alternatively, these results may be explained by the tendency 

for binge eating children, who reported elevated levels of emotional eating at baseline, to 

shift to OO with time. Emotional eating was also unsuccessful in accounting for the 

presence of OO episodes, instead predicting overeating absence. Similar results were 
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found cross-sectionally, with Time 1 emotional eating and age significantly predicting 

Time 1 OO, but accounting for 0% of the OO cases. Thus, it may be difficult to reliably 

classify children who are at risk for OO in childhood.  

 To our knowledge, this is the first study to examine binge eating and overeating 

in childhood using a prospective design. Results extend and complement previous cross-

sectional work, and provide insight into the onset and course of binge eating and OO in 

this age group. Strengths of this research include the use of interview-based measures 

with established psychometric properties, which allowed the prevalence of binge eating 

and overeating in childhood to be accurately estimated. The use of community and 

clinical samples of healthy weight, overweight and obese children, of both sexes, also 

allowed differences in the prevalence and course of binge eating to be examined across 

participant sub-groups. The finding that gender interaction terms did not significantly 

predict binge eating or OO onset is unique, and suggests that pathways to these 

behaviours may not differ across boys and girls. Additional research is needed to explore 

this possibility.  

 This study also has several limitations, including the relatively short duration of 

follow-up and the small number of binge eating children in the sample. In particular, it 

was difficult to draw firm conclusions regarding differences between the clinical- and 

community-based samples of obese children, in terms of binge eating prevalence and 

course. Additional research with larger group sizes is required to address this issue. The 

use of binary dependent variables also means that results pertain only to the presence or 

absence of binge eating and OO, rather than their degree or severity, and that the 

explanatory ability of the regression models was reduced accordingly. 
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In summary, this study has provided insight into the prevalence and course of 

binge eating and overeating in obese, overweight, and healthy weight children. Results 

highlight the role of dietary restraint and emotional eating in predicting binge eating 

onset in childhood, and provide provisional support for applying aspects of current 

cognitive-behavioural models of binge eating to children.  
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Chapter 6. Study 1b:  Overconcern with weight and shape is not the same as body 

dissatisfaction: Evidence from a prospective study of pre-adolescent boys and girls 

6.1. Overview 

 Chapter 5 (Study 1a) focused on the prevalence and course of binge eating in 

childhood, and aimed to identify factors that predicted the onset and maintenance of 

binge eating in pre-adolescent groups. Dietary restraint and the tendency to use food to 

regulate emotions (emotional eating) emerged as the most powerful predictors of binge 

eating onset, consistent with the study’s hypotheses and with current binge eating 

theories.  

In Study 1a analyses, Weight Concern and Shape Concern scores on the Child 

Eating Disorder Examination were considered as possible predictors of binge eating 

behaviour. However, weight and shape concern and weight and shape over-evaluation 

were not distinguished in these analyses. As over-evaluation is hypothesised to play a 

key role in the development of dietary restraint and subsequent binge eating, in 

cognitive-behavioural binge eating models (Fairburn, Cooper et al., 2003), it seems 

important that this distinction is recognised in future binge eating research. Accordingly, 

the current study aimed to extend the results of Study 1a by focusing more specifically 

on the differences between various body image sub-components, including weight and 

shape concern and weight and shape over-evaluation, and their relative importance in 

predicting both dietary restraint and binge eating.  

 This study has been published in Body Image (Allen, Byrne, McLean, & Davis, 

2008) and the following sections are thus drawn directly from the published paper. As 

with Chapter 5, however, references are reported at the end of the thesis for consistency. 
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In addition, methodological information that is identical to that reported in Chapter 5 is 

omitted, and reference to the earlier chapter provided. 

6.2. Introduction 

Overconcern with weight and shape refers to a preoccupation with, or 

overconcern about, issues relating to weight and shape, and to the evaluation of self-

worth largely in terms of weight and shape or the control of weight and shape (Fairburn, 

Cooper et al., 2003). It can be distinguished from body dissatisfaction, which refers to 

the subjective negative evaluation of one’s body or body parts (Stice & Shaw, 2002). 

Both constructs have been identified as significant predictors of disordered eating and 

eating disorders (Leon et al., 1999; Stice & Shaw, 2002; The McKnight Investigators, 

2003; Wade & Lowes, 2002). Overconcern with weight and shape and body 

dissatisfaction have not, however, been studied simultaneously in long-term prospective 

studies. It is thus unclear how the two constructs relate to each other over time, if 

different variables predict the development of each construct, and if each construct has a 

different effect on the development and maintenance of disordered eating.  

Overconcern with weight and shape and body dissatisfaction are both 

components of body image, a multifaceted construct that refers to the internalised 

representation of one’s weight, shape and appearance (Grogan, 2006; Thompson, 

Roehrig, Cafri, & Heinberg, 2005). Body image incorporates perceptual, evaluative, 

affective and cognitive/ investment components, which relate to an individual’s ability 

to accurately perceive their body shape and size (perceptual), their evaluation of their 

shape and size (evaluative), the degree to which body evaluations provoke distress or 

concern (affective) and the degree to which weight and shape influence self-evaluation 
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(cognitive/ investment) (Cash, 2002; Cash, Melnyk, & Hrabosky, 2002). Body 

dissatisfaction spans evaluative and affective body image components, whilst 

overconcern with weight and shape spans affective and cognitive/ investment 

components.   

A comprehensive understanding of body image requires that the antecedents, 

correlates and consequences of different body image components are clearly delineated. 

This is also necessary if links between body-related concerns (including overconcern 

with weight and shape and body dissatisfaction) and eating disorder symptoms are to be 

fully understood. Several studies have made promising contributions to this area, 

particularly with distinguishing between attitudinal (i.e., evaluative, affective and 

cognitive/ investment) and perceptual aspects of body image. Results suggest that 

attitudinal factors are better predictors of eating disorder symptoms and psychological 

distress, in eating disordered and non-eating disordered samples, than are perceptual 

factors (Cash & Deagle, 1997; Thompson, Penner, & Altabe, 1990). 

Studies have also focused on differences between body dissatisfaction or weight 

and shape concerns and the evaluation of self-worth largely or entirely in terms of 

weight and shape (over-evaluation). Results suggest that changes in low self-esteem 

over time are associated with changes in both body dissatisfaction and over-evaluation, 

whilst changes in depression are associated with changes in body dissatisfaction only (P. 

J. Cooper & Fairburn, 1993; Masheb & Grilo, 2003; Masheb, Grilo, Burke-Martindale, 

& Rothschild, 2006).  Over-evaluation has also been found to differentiate between 

eating disordered and non-eating disordered participants to a greater degree than body 

dissatisfaction or weight and shape concern (Goldfein, Walsh, & Midlarsky, 2000), to be 

more powerful than body dissatisfaction in predicting eating attitudes and behaviours 
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(Cash et al., 2002), and to predict the severity of dietary restraint, eating, weight and 

shape concerns, low self-esteem, and depression in men and women with binge eating 

disorder (BED; Hrabosky, Masheb, White, & Grilo, 2007). These findings are consistent 

with theoretical perspectives, which view over-evaluation as the central feature of eating 

disorders (Fairburn, Cooper et al., 2003), and with current diagnostic nomenclature, 

which includes over-evaluation as a diagnostic criterion for anorexia and bulimia 

nervosa (APA, 2000).  

Despite this, and as noted earlier, there is an absence of prospective research on 

overconcern with weight and shape (including both weight and shape concerns and over-

evaluation) and body dissatisfaction. This makes it difficult to determine which aspects 

of body image are most powerful in predicting the development of eating disorder 

symptoms. In addition, previous studies have tended to utilise adult participants. 

Differences between body image sub-components in pre-adolescent children, where 

overconcern with weight and shape and body dissatisfaction may be expected to 

develop, have rarely been considered (Smolak, 2004). 

One study of 8- to 11-year-old boys (n=237) and girls (n=270) did differentiate 

between body dissatisfaction (assessed with Collins’ figure rating scales) and weight 

importance (assessed with the item “how important to you is your weight?”) 

(Ricciardelli, McCabe, Holt, & Finemore, 2003). Body dissatisfaction in male and 

female participants was positively predicted by higher Body Mass Index (BMI) and 

pressure to lose weight, with girls’ body dissatisfaction scores also being negatively 

predicted by pressure to increase muscles. Boys’ weight importance was positively 

predicted by low self-esteem and pressure to lose weight, whilst girls’ weight 

importance was positively predicted by negative affect (Ricciardelli et al., 2003) . Body 
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dissatisfaction, rather than weight importance, predicted weight loss efforts in both 

sexes. These findings confirm that body image sub-components can be distinguished in 

children, and suggest that gender differences exist in the variables that are associated 

with each sub-component. The study is limited by cross-sectional data, however, and 

does not assess over-evaluation per se, nor consider affective components of body 

dissatisfaction.  

Other research with pre-adolescent samples has found that weight and shape 

concerns and dieting behaviours are present in children as young as five (Davison, 

Markey, & Birch, 2003; Hill, 1993; Ricciardelli & McCabe, 2001b), but that body 

evaluations are frequently unreliable in children younger than eight (Smolak, 2004). 

From middle childhood, body dissatisfaction is generally higher in girls and overweight/ 

obese children than in boys and healthy weight children, and tends to increase with age, 

peaking in early adolescence (Littleton & Ollendick, 2003).  Studies have also shown 

that increased BMI, negative affect, low self-esteem, and perceived sociocultural 

pressures (including media influences, peer influences, internalisation of the thin-ideal, 

and comments from others regarding appearance) are associated with evaluative and 

affective components of body dissatisfaction (Clark & Tiggemann, 2006; Cusumano & 

Thompson, 2001; Dohnt & Tiggemann, 2006; Lawrence & Thelen, 1995; Littleton & 

Ollendick, 2003; Phares et al., 2004; Ricciardelli & McCabe, 2001b). Sociocultural 

pressures have also been linked to weight importance in 9- to 12-year-old girls, and 

weight importance has been found to mediate links between perceived sociocultural 

pressure and body dissatisfaction in this age group (Clark & Tiggemann, 2007). 

Collectively, these studies provide insight into the variables that are likely to 

predict body dissatisfaction, weight and shape concern, and over-evaluation in 
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childhood. However, studies have typically used cross-sectional designs, and data on the 

associations between different body image components are lacking. As a result, it 

remains unclear which factors predict the development of which body image 

components (including the sub-components of overconcern with weight and shape and 

body dissatisfaction) in childhood. 

The current study aimed to extend previous research by examining the 

antecedents and consequences of evaluative body dissatisfaction, weight and shape 

concern, over-evaluation, and body distortion in 8- to 13-year-old boys and girls. More 

specifically, the study aimed to determine:  

1. The relative importance of different biological (age, BMI z-score) and 

psychosocial (depression, self-esteem, media pressures, overweight-related 

comments, perfectionism) variables in prospectively predicting the four body 

image constructs 

2. The relative importance of each body image construct in prospectively predicting 

two aspects of disordered eating, strict dietary restraint and binge eating 

 An additional aim was to determine if gender differences exist in the predictors 

of each dependent variable. It was expected that predictors of the four body image 

constructs would vary, and that weight and shape concern and over-evaluation would be 

better predictors of dietary restraint and binge eating than evaluative body dissatisfaction 

or body distortion. It was also predicted that any associations between the body image 

components and binge eating would be mediated by dietary restraint. 
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6.3. Method 

This research involved the same sample of Growth and Development (GAD) 

Study children utilised in Study 1a (N=259, 49% male, 41% overweight/ obese) and 

recruitment details, participant characteristics, and assessment protocols are identical to 

those reported in the earlier chapter (see Sections 5.3.1, 5.3.2, and 5.3.4). Thus, this 

information is not represented here. There is also some overlap between the measures 

used in Study 1a and those utilised in this research. A brief summary of these measures 

will be repeated below, and more detailed information provided for the questionnaires 

and scales not previously introduced.  

6.3.1. Measures 

6.3.1.1.  Weight and height 

As noted in Section 5.3.3.1, children were weighed and measured in light 

clothing and without shoes. Weight status was defined using international age- and 

gender-specific BMI cut-offs for categorising children as healthy weight, overweight or 

obese (Cole, Bellizzi, Flegal, & Dietz, 2000). Age- and gender-specific BMI z-scores, 

calculated using the CDC 2000 reference data (Ogden et al., 2002), were used when a 

continuous measure of weight was required.  

6.3.1.2.  The Child Eating Disorder Examination 

The Child Eating Disorder Examination (ChEDE; Bryant-Waugh et al., 1996) 

was used to assess weight and shape concern, over-evaluation, dietary restraint, and 

binge eating. Details regarding restraint and binge eating were presented in Section 

5.3.3.2. The ChEDE Restraint subscale was used to assess strict dietary restraint, and the 

presence or absence of objective or subjective binge eating episodes over the previous 
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month was used to classify children into binge eating and non-binge eating groups. 

Eleven children (4.2%) developed binge eating between Time 1 and Time 2, forming the 

sub-group of interest in analyses regarding binge eating onset, whilst 23 children (8.9%) 

reported binge eating at baseline. 

For weight and shape concern and weight and shape over-evaluation, the 

traditional scoring approach for the ChEDE Weight Concern and Shape Concern 

subscales was modified. The mean of the 10 ChEDE items assessing general weight and 

shape concerns and dissatisfaction was taken as an index of Weight and Shape Concern, 

whilst the mean of the two ChEDE items assessing the importance of weight and shape 

for self-evaluation was taken as an index of Weight and Shape Over-Evaluation. Both 

item subgroups were internally consistent (α = .90 and .94, for concern and over-

evaluation respectively). As with the original ChEDE subscales, scores could range from 

zero (no concern/ weight- or shape-importance) to six (extreme concern/ over-

evaluation). 

6.3.1.3. The Children’s Body Image Scale 

The Children’s Body Image Scale (CBIS; Truby & Paxton, 2002) was used to 

assess evaluative body dissatisfaction and body distortion. The measure was developed 

using photographs of Australian children of known BMI, and consists of seven figures 

ranging from the 3rd to the 97th BMI percentiles for 10-year-old children. Separate scales 

are provided for boys and girls and each individual figure corresponds to a specific BMI 

range. The CBIS was validated on a sample of 7 to 12 year-old Australian children 

(Truby & Paxton, 2002). Children are asked to select the figures that best represent their 

current and ideal shapes. The difference between these figures provided an index of 
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evaluative body dissatisfaction, where negative values represent dissatisfaction due to 

being too small and positive values represent dissatisfaction due to being too large.  

To assess body distortion, minimum and maximum BMI z-scores were 

calculated for each of the CBIS figures, using CDC reference data. Children were then 

matched to a figure on the basis of their actual BMI z-score. The difference between this 

“actual” figure and children’s self-selected current figure provided an index of body 

distortion, where negative scores represented underestimation of body size and positive 

scores represented overestimation of body size. 

6.3.1.4. The Child Depression Inventory  

The Child Depression Inventory (CDI; Kovacs, 1992) was introduced and 

described in Section 5.3.3.4. It includes 10 items that assess negative mood, anhedonia, 

ineffectiveness and negative self-esteem, and was internally consistent in this sample (α 

= .79). 

6.3.1.5. The Self-Perception Profile for Children  

The Self-Perception Profile for Children (SPPC; Harter, 1985) was introduced 

and described in Section 5.3.3.5. As there, the Global Self-Worth subscale was used for 

this research. This scale assesses how happy a child is with their life and how much they 

like themselves as a person, and was internally consistent in this sample (α = .74). 

6.3.1.6. The Oxford Risk Factor Interview Perfectionism items 

Child perfectionism was assessed through parent report, using questions from the 

Oxford Risk Factor Interview (Fairburn et al., 1997). This was developed by Fairburn 

and colleagues to assess the factors thought to place individuals at risk for developing an 

eating disorder. Questions relating to perfectionistic standard setting were used in this 

study. Parents were asked (i) “Does your child set very high standards in work and other 



 137

respects, more so than other children their age?”, and, if yes, (ii) “Does your child get 

very upset if they do not reach those standards?”. Parents were also asked which areas of 

their child’s life the high standards applied to, allowing interviewers to rate children as 

“no perfectionism” (0), “possible perfectionism” (1), or “probable perfectionism” (2).  

6.3.1.7. The Multidimensional Media Influence Scale 

The Multidimensional Media Influence Scale (MMIS; Cusumano & Thompson, 

2001) consists of 11 items and generates scores on three subscales. It assesses the degree 

to which participants are aware of the thin-ideal (Awareness), internalize the thin-ideal 

as a personal standard of attractiveness (Internalization), and feel pressured by the media 

to achieve the thin-ideal (Pressure). The validity of the MMIS has been documented, and 

alpha coefficients of .73, .91 and .71 have been reported for the Awareness, 

Internalization and Pressure subscales, respectively (Cusumano & Thompson, 2001). In 

this sample, alpha coefficients were much lower (α = .60, .78 and .58) and a total “media 

influence” score was therefore used. This was computed by taking the mean of the 11 

MMIS items, and scores could range from 1 (no media influence) to 3 (extreme 

influence). The 11 items had an alpha coefficient of .74.  

6.3.1.8. Comments from others about weight or shape 

Two questions in the GAD Study interview were designed to assess comments 

from others about weight or shape: (i) “Does anyone in your family ever say anything 

about your shape or weight?”; and (ii) “Does anyone else, such as another relative, 

friend, child at school, or teacher say anything about your shape or weight?”. If children 

answered yes to either of these questions, they were asked who made the comments, 

what the person said, and how often the person made comments. This study focused on 

overweight-related comments (e.g., “you’re too fat”, “you should lose weight”), and 
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scores reflect the number of people who made such comments to the child. Scores in this 

sample ranged from 0 (no overweight-related comments) to 3 (overweight-related 

comments made by three different people).  

6.3.2. Data screening 

 Histograms showed that there were no significant outliers and no gross 

bimodality for any of the assessed variables. Weight and shape concern, over-evaluation 

and dietary restraint were not normally distributed, however, due to approximately 50% 

of participants scoring zero on these variables. Transforming the data did not produce 

normality and did not alter results, and scatterplots showed that there were no curvilinear 

relationships between any of the assessed variables at Time 1 and the untransformed 

dependent variables at Time 2. Untransformed data were thus used for analyses. This 

meant that the proportion of variance that could be explained in these dependent 

variables was reduced, relative to if the data were normally distributed.  

 Scatterplots also confirmed that there were no curvilinear relationships between 

any of the assessed variables at Time 1 and body dissatisfaction and body distortion at 

Time 2.  

6.3.3. Data analysis 

To address Aim 1, linear regression models were created to identify prospective 

predictors of the four key constructs: evaluative body dissatisfaction (dissatisfaction), 

weight and shape concern (concern), over-evaluation, and body distortion (distortion). In 

each instance, Time 1 levels of the key construct in question were controlled for at Step 

1, and other predictor variables were entered at Step 2. Predictor variables included 

Time 1 biological (age, BMI z-score), psychosocial (depression, self-esteem, 
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perfectionism, media influences, overweight-related comments), and body image 

variables that correlated significantly with the dependent variable at Time 2.  

Gender interaction terms were also entered as predictors of each key construct, 

where interaction terms were computed by multiplying gender category (1 or 2) by 

scores on baseline measures. Consistent with recommendations (Aiken & West, 1991), 

analyses were initially conducted using non-interaction variables only and subsequently 

conducted using non-interaction and interaction terms. When significant interaction 

effects were identified, scatterplots with fitted regression lines were used to interpret 

gender differences. In each instance, the relationship between the predictor and 

dependent variables was plotted for boys and girls separately. Post hoc probing of the 

identified effects was also conducted using the procedures outlined in Aiken and West 

(1991) and Holmbeck (2002), which allowed the significance of the simple slopes to be 

evaluated for boys and girls separately.  

To address Aim 2, regression models were created to determine the relative 

importance of each body image construct in predicting dietary restraint and binge eating. 

Linear regression was used for analyses involving restraint, where Time 2 restraint was 

the dependent variable, Time 1 restraint was controlled for at Step 1 of the model, and 

Time 1 dissatisfaction, concern, over-evaluation and distortion were entered at Step 2 of 

the model. Interaction terms were also added at Step 2, after initial model revisions. 

Logistic regression was used for analyses involving binge eating, where the dependent 

variable was onset of objective or subjective binge eating between Time 1 and 2, and 

Time 1 dissatisfaction, concern, over-evaluation and distortion were entered as 

predictors at Step 1 of the model. Children who reported binge eating at baseline were 

not included in these analyses. Interaction terms were also added at Step 1, after initial 
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model revisions. In order to test the hypothesis that dietary restraint would mediate 

associations between body image sub-components and binge eating, Time 2 restraint 

was added to the model at Step 2.  

All models were revised iteratively, with variables contributing to the model at a 

p ≥ .10 level being excluded prior to those that contributed to the model at p ≥ .05. 

6.4. Results 

6.4.1. Preliminary analyses 

 Descriptive statistics for baseline measures are presented in Table 1. A 2 x 2 

MANOVA (weight status x gender) was used to determine if participant subgroups 

differed significantly on the assessed variables. This technique is robust to violations of 

normality when group sizes are large (Fidell & Tabachnick, 2001; Keppel, 1991). 

Multivariate analyses showed that there was a significant main effect of weight status, 

F(13, 149) = 25.66, p < .001, a significant main effect of gender, F(13, 149) = 3.05, p < 

.01, and a significant interaction effect, F(13, 149) = 1.80, p < .05. Significant between-

group differences, as identified through univariate analyses, are summarised in Table 1. 

Interaction effects stemmed from overweight girls scoring much higher on concern and 

depression than overweight boys and healthy weight children of both sexes.  
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Table 1. 

Means and standard deviations for baseline BMI z-score, age, and interview-based measures 

 Healthy Weight Overweight/ Obese  

 Boys  

(n = 74) 

Girls  

(n = 80) 

Boys 

(n = 53) 

Girls 

(n = 52) 

Significant between-group 

differences 

 Mean (SD) Mean (SD) (p < .05) 

Age 10.61 (1.43) 10.38 (1.35) 10.33 (1.37) 10.17 (1.50) - 

BMI z-score 0.17 (0.68) -.24 (0.71) 1.66 (0.35) 1.50 (0.42) Boys > girls; o/w > h/w 

Dissatisfaction 0.19 (1.04) 0.43 (0.96) 1.56 (1.22) 1.94 (1.12) O/w > h/w 

Concern 0.15 (0.44) 0.12 (0.12) 0.30 (.58) 0.81 (1.22) Girls > boys; o/w > h/w; 

gender x weight interaction 

Over-evaluation 0.67 (1.27) 0.96 (1.40) 1.11 (1.40) 1.24 (1.68) - 

Distortion -0.96 (1.20) -0.52 (1.07) -1.20 (1.26) -1.34 (0.87) O/w > h/w 

Global Self-Esteem 3.33 (0.57) 3.37 (0.50) 3.31 (0.60) 3.16 (0.61) - 

Depression 1.81 (1.88) 1.08 (1.21) 1.40 (1.85) 2.48 (3.55) Gender x weight interaction 

Perfectionism 0.48 (0.74) 0.71 (0.89) 0.45 (0.83) 0.84 (1.00) Girls > boys 

Media Influence 1.52 (0.33) 1.57 (0.42) 1.64 (0.45) 1.56 (0.32) - 

Overweight-related comments 0.02 (0.14) 0.00 (0.00) 0.33 (0.62) 0.39 (0.60) O/w > h/w 

Restraint 0.07 (0.22) 0.09 (0.26) 0.56 (0.90) 0.51 (0.73) O/w > h/w 
Note.  o/w = overweight, h/w = healthy weight, BMI = Body Mass Index 
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6.4.2. Predictors of perceptual body dissatisfaction 

 Time 1 dissatisfaction, concern, over-evaluation, distortion, age, BMI z-score, 

depression, self-esteem, media influences, and overweight-related comments correlated 

significantly with Time 2 dissatisfaction. Of these, only BMI z-score contributed to the 

regression model significantly when Time 1 dissatisfaction was controlled for. No 

interaction variables emerged as significant when these were added to the model. The 

final model therefore included Time 1 BMI z-score at Step 2 and Time 1 dissatisfaction 

at Step 1. Time 1 BMI z-score accounted for 12% of the variance in Time 2 

dissatisfaction, F(2, 229) = 61.19, p < .001, and Time 1 dissatisfaction accounted for 

38% of the variance, F(1, 230) = 121.12, p < .001 (see Table 2). 

6.4.3. Predictors of weight and shape concern 

 Time 1 dissatisfaction, concern, over-evaluation, BMI z-score, self-esteem, 

depression, media influences, and overweight-related comments correlated significantly 

with Time 2 concern. Of these, over-evaluation and self-esteem contributed to the model 

significantly when Time 1 concern was controlled for. When interaction variables were 

added, over-evaluation and self-esteem ceased to contribute to the model significantly 

and gender x over-evaluation, gender x self-esteem and gender x media influences 

emerged as significant. The final model therefore consisted of the three interaction terms 

at Step 2, and Time 1 concern at Step 1. The interaction terms accounted for 13% of the 

variance in Time 2 concern, F(7, 224) = 23.18, p < .001, and Time 1 concern accounted 

for 31% of the variance, F(1, 230) = 94.39, p < .001 (see Table 2). 

 Post hoc probing of the interaction effects (Aiken & West, 1991; Holmbeck, 

2002) revealed that girls’ weight and shape concern scores were significantly predicted 

by over-evaluation, t(224) = 3.90, p < .01, β = .30, self-esteem, t(231) = -5.80, p < .01, β 
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= -.45, and media influences, t(231) = 2.11, p < .05, β = .48, whilst boys’ weight and 

shape concern scores were not significantly predicted by these variables [over-

evaluation = t(232) = -.74, p = .46, β = -.06; self-esteem = t(231) = 1.11, p = .26, β = .09; 

media influences = t(231) = .26, p = .80, β = .02]. 

6.4.4. Predictors of over-evaluation 

 Time 1 dissatisfaction, concern, over-evaluation, BMI z-score, self-esteem, 

depression, media influences, and overweight-related comments correlated significantly 

with Time 2 over-evaluation. Of these variables, only concern contributed to the model 

significantly after Time 1 over-evaluation was controlled for. No interaction variables 

emerged as significant. The final model included Time 1 concern at Step 2 and Time 1 

over-evaluation at Step 1, with concern accounting for 9% of the variance in Time 2 

over-evaluation, F(2, 229) = 33.01, p < .001, and Time 1 over-evaluation accounting for 

13% of the variance, F(1, 230) = 35,21, p < .001 (see Table 2). 

6.4.5. Predictors of body distortion 

 Time 1 dissatisfaction, distortion, age, BMI z-score, depression, and overweight-

related comments correlated significantly with Time 2 distortion. Of these variables, 

only BMI z-score contributed to the regression model significantly after Time 1 

distortion was controlled for. No interaction terms emerged as significant when these 

were added to the model. The final model therefore included Time 1 BMI z-score at 

Step 2 and Time 1 distortion at Step 1. BMI z-score accounted for 5% of the variance in 

Time 2 distortion, F(2, 229) = 18.64, p < .001, and Time 1 distortion accounted for 12% 

of the variance, F(1, 230) = 24.73, p < .001 (see Table 2). 
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Table 2. 

Significant prospective predictors of evaluative body dissatisfaction, weight and shape concern, weight and shape over-evaluation, 

and body distortion. 

Steps ΔR2 B 95% CI for B Β Part-r2  
Time 2 Dissatisfaction 

1. Time 1 Dissatisfaction .38 .50 .41 - .59 .61 .38** 
2. Time 1 Dissatisfaction .12 .27 .16 - .37 .33 .06** 
    Time 1 BMI z-score  .46 .33 - .60 .44 .12** 

Time 2 Concern 
1. Time 1 Concern .31 .52 .42 - .63 .56 .31** 
2. Time 1 Concern .13 .35 .23 - .47 .38 .10** 
    Time 1 Over-evaluation a   -.20 -.36 - -.04 -.45 -.02 
    Time 1 Self-Esteem a  .16 -.08 - .40 .13 .01 
    Time 1 Media Influences a  -.39 -.86 - .08 -.23 -.01 
    Gender x Time 1 Over-evaluation  .17 .07 - .27 .66 .03** 
    Gender x Time 1 Self-Esteem  -.23 -.36 - -.10 -.64 -.03** 
    Gender x Time 1 Media Influences  .38 .09 - .67 .57 .02** 

Time 2 Over-evaluation 
1. Time 1 Over-evaluation .13 .36 .24 - .48 .36 .13** 
2. Time 1 Over-evaluation .09 .20 .07 - .33  .20 .03** 
    Time 1 Concern  .67 .42 - .92 .34 .09** 

Time 2 Distortion 
1. Time 1 Distortion .12 .44 .27 - .62 .34 .12** 
2. Time 1 Distortion .05 .32 .13 - .51 .24 .05** 
    Time 1 BMI z-score  -.24 -.54 - -.14 -.24 -.05** 

a Included due to a significant interaction effect between this variable and gender; statistics for the raw, non-interaction term should not be interpreted (Aiken & 

West, 1991). 

* p < .05  ** p < .01. 
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6.4.6. Predictors of dietary restraint 

 Time 1 dissatisfaction, concern, over-evaluation and distortion were entered as 

predictors of Time 2 restraint, after Time 1 restraint was controlled for. Only 

dissatisfaction contributed to the model significantly. When interaction terms were 

added, gender x concern was also identified as significant. These two variables 

accounted for 9% of the variance in Time 2 restraint, F(4, 223) = 17.46, p < .001, and 

Time 1 restraint accounted for 15% of the variance, F(1, 226) = 39.25, p < .001 (see 

Table 3). Post hoc analyses indicated that the association between concern and restraint 

was significant for girls, t(233) = 4.21, p < .01, β = .32,  but not for boys, t(233) = -.70, p 

= .48, β =-.08 . 

6.4.7. Predictors of binge eating 

 Time 1 dissatisfaction, concern, over-evaluation and distortion were entered as 

predictors of binge eating onset between Time 1 and Time 2. Only concern contributed 

to the model significantly, accounting for 96.2% of the binge eating cases, χ2 (1) = 

10.01, p < .01. No interaction variables emerged as significant. When Time 2 restraint 

was added to the model at Step 2, Time 1 concern and Time 2 restraint both contributed 

to the model significantly and together accounted for 94.8% of the binge eating cases, χ2 

(1) = 6.79, p < .01 (see Table 3). 
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Table 3. 

Significant prospective predictors of dietary restraint and binge eating 

Time 2 Restraint 

 

Steps 

 

ΔR2 

 

B 

95% CI 

for B 

 

β 

Part-r2 

1. Time 1 Restraint .15 .33 .23 - .44 .38 .15** 

2. Time 1 Restraint .09 .24 .12 - .35 .28 .06** 

    Time 1 Dissatisfaction  .09 .03 - .15 .20 .03** 

    Time Concern a   -.32 -.65 - .01 -.40 -.01 

    Gender x Time 1 Concern  .25 .07 - .43 .55 .03** 

Binge Eating Onset between Time 1 and Time 2 

 

Steps 

-2 Log 

Likelihood 

 

Wald 

 

B 

 

OR 

95% CI for 

OR 

1. Time 1 Concern 70.59 11.16 .86 2.35** 1.42 – 3.88 

2. Time 1 Concern 63.80 4.01 .62 1.85* 1.01 – 3.39 

    Time 2 Restraint  7.93 1.00 2.72** 1.36 – 5.47 
Note. CI = Confidence Intervals  OR = Odds Ratio 

a Included due to a significant interaction effect between Concern and gender; statistics for the raw, non-

interaction term should not be interpreted (Aiken & West, 1991). 

* p < .05    ** p < .01 

 

6.5. Discussion 

 This study examined associations between evaluative body dissatisfaction, 

weight and shape concern, over-evaluation and body distortion, as well as associations 

between these four variables and other biological (gender, age, BMI z-score), 

psychosocial (self-esteem, depression, perfectionism, media influences, overweight-

related comments), and behavioural (dietary restraint, binge eating) factors. In support of 

the theoretical differences between overconcern with weight and shape and body 
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dissatisfaction, different relationships were identified between the sub-components of 

these constructs and scores on other measures.  

 Objective weight, in the form of BMI z-score, significantly predicted evaluative 

body dissatisfaction and body distortion. Heavier children were more likely to desire a 

smaller body size, consistent with previous studies (e.g., Rolland, Farnell, & Griffiths, 

1997; Truby & Paxton, 2002), and to underestimate their current body size. This latter 

finding suggests that body underestimation may serve a self-protective function, 

potentially allowing heavier children to avoid feeling larger than average. Within the 

overweight/ obese sample, inspection of evaluative body dissatisfaction and body 

distortion scores provided support for this possibility. The least dissatisfied children 

markedly underestimated their body size and the most dissatisfied children rated their 

body size accurately or even over-estimated their size.  

 Weight and shape concern was prospectively predicted by over-evaluation, low 

self-esteem, and media influences. These results extend previous cross-sectional studies 

that link sociocultural pressures and low self-esteem to body-related concerns in children 

(Clark & Tiggemann, 2006; Cusumano & Thompson, 2001; Lawrence & Thelen, 1995; 

Ricciardelli et al., 2003). In this sample, however, gender interaction effects revealed 

that the identified associations were only significant for girls. Given that there has been 

relatively little research on how weight and shape concerns develop in boys, these 

gender differences are noteworthy.  

 A bi-directional relationship was identified between weight and shape concern 

and over-evaluation, with each predicting the other over time. As the concern-over-

evaluation pathway was stronger than the reverse, it is possible that concern precedes 

over-evaluation developmentally. Additional research is required to address this 
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possibility, particularly as cross-sectional findings from Clark et al. (2007) suggest an 

alternative relationship. In their study, over-evaluation appeared to mediate links 

between media influences and body dissatisfaction.  

Evaluative body dissatisfaction and weight and shape concern both predicted the 

onset or exacerbation of strict dieting, although concern was only significant in 

predicting girls’ restraint scores, rather than boys’. These findings partially support 

cognitive-behavioural models of eating disorders, which hypothesise that overconcern 

with weight and shape is central to the maintenance of strict dieting (Fairburn, Cooper et 

al., 2003). From the perspective of these models, however, over-evaluation is of greater 

importance than weight and shape concern in accounting for dieting and other 

disordered eating behaviours. It may be that children struggle to fully grasp the abstract 

concept of weight- and shape-related self-evaluation, even when assessed via interview, 

making weight and shape concerns and evaluative body dissatisfaction more salient to 

this age group. This possibility is supported by Ricciardelli et al.’s (2003) finding that 

body dissatisfaction, rather than weight importance, was cross-sectionally predictive of 

weight loss efforts in 8- to 11-year-old boys and girls.  

Weight and shape concern was also the only body image variable to predict 

binge eating onset. Consistent with expectations, and with cognitive-behavioural 

accounts of binge eating, dietary restraint appeared to partially mediate this relationship 

(Fairburn, Cooper et al., 2003; Stice, 2001). This provides initial support for the 

application of binge eating models to children, and extends previous cross-sectional 

work on binge eating in childhood (e.g., Decaluwe & Braet, 2005) and the findings of 

Study 1a of this thesis. 
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There are a number of strengths to this research. The use of male and female 

participants allowed gender differences in relationships to be identified, and the use of 

longitudinal data allowed prospective, causal pathways to be assessed. In addition, all 

data were collected via interview, using previously validated assessment measures. The 

use of children rather than adolescents also allows for the development of body-related 

concerns to be assessed, as by mid-adolescence these concerns are typically established 

(Stice & Shaw, 2002). Results do need to be replicated in different samples, however, as 

well as over longer periods of time, particularly as bi-directional relationships may exist 

between some of the predictor (e.g., low self-esteem) and dependent (e.g., weight and 

shape concern) variables (Paxton, Neumark-Sztainer, Hannan, & Eisenberg, 2006). In 

addition, the relatively high prevalence of overweight/ obesity in this sample means that 

different findings may emerge when predominantly healthy weight participants are used.  

Additional limitations include the low incidence of binge eating, which makes it 

difficult to draw firm conclusions about the role of body-related concerns in the onset of 

this behaviour. Similarly, nearly 50% of participants scored zero on concern, over-

evaluation and restraint, meaning that the proportion of variance that could be explained 

in these dependent variables was compromised. Consistent with this, the proportion of 

variance accounted for by each predictor variable was small, ranging from 2 to 12%. 

This is comparable to previous studies (e.g., Ricciardelli et al., 2003), but the clinical 

significance of the observed relationships requires further investigation. Replication with 

larger samples and/or clinical populations may be useful in this regard. This pattern of 

results does suggest that extreme weight- and shape-related concerns affect a minority of 

pre-adolescent children. It also seems unlikely that this finding is unique to the current 

sample, given that, if anything, the above-average prevalence of overweight/ obesity is 
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likely to have elevated mean scores on the investigated constructs. Future studies may 

benefit by studying pre- and early-adolescent participants simultaneously, so that the age 

at which weight and shape concerns and over-evaluation increase in prevalence can be 

identified. Finally, this study did not assess muscularity concerns, which are increasingly 

recognised as being an important component of male body image (Grogan & Richards, 

2002; Jones & Crawford, 2005). Future research should endeavour to examine 

associations between muscularity concerns and the body image components assessed in 

this study.  

In summary, the results of this study have a number of theoretical and practical 

implications. Theoretically, findings confirm that there are meaningful differences 

between body image sub-components in children, and provide insight into how body-

related concerns develop in pre-adolescence. The study demonstrates that there are 

differences in the antecedents and consequences of body dissatisfaction, overconcern 

with weight and shape (both weight and shape concern and over-evaluation) and body 

distortion in childhood, and that there are gender differences in the nature of these 

relationships. Practically, it is also noteworthy that body dissatisfaction and concern 

were better predictors of dieting, in this sample of pre-adolescents, than over-evaluation 

and body distortion. Weight and shape concern was also the only body image sub-

component to predict binge eating. Thus, efforts to prevent strict dieting and binge 

eating may be best directed at children who are at risk for high evaluative body 

dissatisfaction and weight and shape concern. In this study, these participants were 

overweight children and girls who had low self-esteem, internalised the media’s 

messages regarding body ideals, and/or evaluated their self-worth in terms of weight and 

shape.  
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Chapter 7. Study 1c: Maternal and family factors in the development of eating 

disorder symptoms in children 

7.1. Overview 

 Studies 1a and 1b focused on predictors of cognitive and behavioural eating 

disorder symptoms in 8- to 13-year-old children. In those studies, predictor variables of 

interest were biological (e.g., gender, Body Mass Index [BMI] z-score) and psychosocial 

(e.g., self-esteem, depression, perceived media pressure to be thin) variables that had 

previously been linked to the development of eating disorders or eating disorder 

symptoms. The current study focused more specifically on the role of maternal and 

family factors in predicting child eating pathology. The study aimed to determine if 

maternal eating disorder history and eating disorder symptoms, maternal psychiatric 

history and psychiatric symptoms, and family functioning and parenting style could 

predict eating disorder symptoms in children between 8 and 13 years of age. 

7.2. Introduction 

It is recognised that parental and family factors may contribute to the 

development of psychological difficulties in children. Children of parents with a 

psychiatric disorder are at increased risk for developing psychiatric disturbance 

themselves (Downey & Coyne, 1990; Foster et al., 2008; Merikangas, Dierker, & 

Szatmari, 1998; Murray & Cooper, 1996; Rutter, 1989), and mothers with psychiatric 

difficulties (e.g., depression, anxiety) have been found to interact with their children in 

less positive and less responsive ways than mothers without such difficulties (Foster et 

al., 2008; Nicol-Harper, Harvey, & Stein, 2007). Family dysfunction (including poor 
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family relationships, family conflict, marital conflict, and poor parenting) has also been 

linked to child psychological distress (J. E. Cooper, Holman, & Braithwaite, 1983; 

Hammen, Burge, & Stansbury, 1990) and to child psychiatric disorders (Downey & 

Coyne, 1990; Kashani, Suarez, Jones, & Reid, 1999). These effects have been 

documented in relation to psychiatric problems generally and in relation to specific 

psychiatric disorders such as depression, anxiety, and substance abuse or dependence. 

Over the past 10 to 20 years, these effects have also been identified in relation to eating 

disorders (Patel, Wheatcroft, Park, & Stein, 2002; Schmidt, Humfress, & Treasure, 

1997). 

Research on the effects of maternal and family factors on the development of 

eating disorder symptoms have typically taken one of three forms. The first category of 

research involves studies where mothers with a past or present eating disorder are 

recruited as the index group of interest (e.g., Agras et al., 1999; Koubaa, Hällstrom, & 

Hirschberg, 2008; Stein et al., 2006; Stein, Woolley, Cooper, & Fairburn, 1994; Stice, 

Agras, & Hammer, 1999; Waugh & Bulik, 1999), and compared (along with their 

children) to non-eating disordered control mothers on maternal, child, or family-based 

measures. Results suggest that mothers with an eating disorder history do differ in 

meaningful ways from mothers without such a history, but that these differences are 

primarily in relation to interactions and behaviours that involve eating or weight. For 

example, Agras et al. (1999) found that mothers with an eating disorder history (n=41) 

fed their children less regularly, used food for non-nutritive purposes (i.e., reward, 

distraction) more frequently, and reported their infants to dawdle during eating to a 

greater degree than mothers without an eating disorder history (n=153), but found no 

significant between-group differences in mothers’ parenting style. Notably, this study 
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also identified gender differences in the effects of maternal eating pathology, with 

female children of eating disorder mothers being affected to a greater degree than male 

children (Agras et al., 1999). Stein and colleagues (1994, 2000) also found that mothers 

who had experienced an eating disorder post-pregnancy (n=33) had children who scored 

significantly higher on the subscales of the Child Eating Disorder Examination (ChEDE; 

Bryant-Waugh et al., 1996) at age 10 than children of mothers without an eating disorder 

history (n=23). There were no significant between-group differences in children’s BMI, 

self-esteem, or parent-reported emotional and behavioural problems (Stein et al., 2006).  

In the second category of research, children with identified feeding or eating 

problems have been recruited as the target participants, and the parental and family 

characteristics of these individuals compared to those of healthy or general psychiatric 

control groups (e.g., Budd, McGraw, Farbisz, Murphy, & et al., 1992; McDermott, 

Batik, Roberts, & Gibbon, 2002; Whelan & Cooper, 2000). Results from these studies 

suggest that lifetime eating disorders are over-represented in the mothers of children 

with feeding disorders, compared to healthy control and psychiatric control groups 

(Whelan & Cooper, 2000), and that families of children and adolescents with eating 

disorders are characterised by greater levels of family dysfunction and disharmony 

(based on parent and child report) than families of children without such disorders 

(McDermott et al., 2002). The findings relating to maternal eating disorder history lend 

support to the idea that maternal eating pathology may be associated with the 

development of child eating difficulties. It is less easy to interpret the results pertaining 

to family dysfunction, as child eating disturbance may be expected to impact 

deleteriously on family interactions.  
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The third category of research has focused on links between family interactions 

and/or conflict, parenting style, maternal eating behaviour, and child eating disorder 

symptoms in non-clinical groups, both cross-sectionally (Davis, Shuster, Blackmore, & 

Fox, 2004; Edmunds & Hill, 1999; Fonseca, Ireland, & Resnick, 2002; Hill & Franklin, 

1998; Phares et al., 2004; Smolak, Levine, & Schermer, 1999; Streigel-Moore & 

Kearney-Cooke, 1994) and longitudinally (Beato-Fernandez et al., 2004; Johnson et al., 

2002; Moorhead et al., 2003). Results from cross-sectional analyses suggest that weight 

loss attempts and eating and weight concerns in children and adolescents are associated 

with greater maternal and/or familial emphasis on appearance and dieting, as well as less 

positive parent and family interactions (Edmunds & Hill, 1999; Fonseca et al., 2002; 

Hill, Weaver, & Blundell, 1990). There is some evidence that these links apply only 

when other predisposing factors (such as neuroticism or a general vulnerability to 

psychological difficulties) are present in children (Davis et al., 2004), and that the 

association between mothers’ eating disorder symptoms and mothers’ tendency to 

restrict the food intake of their children is mediated by maternal obsessive-compulsive 

symptomatology (Farrow & Blissett, 2009). Finally, there appear to be gender 

differences in the strength of associations between variables, with girls, in particular, 

being more likely to experience (or perceive) family-based pressures regarding eating or 

weight (K. A. Peterson, Paulson, & Williams, 2007; Phares et al., 2004; Smolak et al., 

1999).  

Results from two longitudinal studies were briefly discussed in Chapter 2 

(Section 2.3.11. Beato-Fernandez and colleagues (2004) found that low levels of 

perceived maternal affection were significant in predicting eating disorder onset in 

adolescent boys and girls, and Johnson et al. (2002) found similar results in relation to 
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paternal non-affection. In a separate study that combined prospective and retrospective 

assessment (Moorhead et al., 2003), maternal health problems during pregnancy, family 

eating problems in childhood or early adolescence (i.e., binge eating or an eating 

disorder in any immediate family member), family depression or substance abuse in 

childhood or early adolescence, and family stress were linked to the development of an 

eating disorder in later adolescence or early adulthood. This study collected data from 

mothers and their children (N=376) over a 22 year period, with assessments taking place 

when offspring were aged 5, 9, 15, 21, and 26-27 years (Moorhead et al., 2003).  

Overall, these results suggest that family and parental factors are associated with 

feeding behaviour in early childhood, and with eating disorder symptoms in later 

childhood and adolescence. However, only maternal eating disorder history and 

maternal eating disorder symptoms have been prospectively linked to child eating 

pathology in multiple studies. The mechanisms through which these variables may exert 

their effects also remain relatively unclear, whilst the nature of associations between 

general family or parental factors and child eating behaviour are not well established or 

understood.  

 The current study aimed to extend previous research in this area in two main 

ways. Firstly, it aimed to determine if eating disorder symptoms and psychological and 

physical well-being would differ significantly across three groups of children: children 

of mothers with a current or past eating disorder (“maternal eating disorder group”), 

children of mothers with a non-eating related current or past psychiatric disorder (i.e., 

depression or anxiety; “maternal psychiatric disorder group”), and children of mothers 

with no psychiatric history (“general control group”). Between-group differences in 

early feeding behaviour (e.g., breastfeeding duration) were also considered. Secondly, 
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the study aimed to determine the importance of maternal eating disorder history in 

predicting increases in child eating disorder symptoms over a one year period, relative to 

other maternal and family factors.  

 It was hypothesised that children in the maternal eating disorder group would 

score significantly higher on measures of eating disorder symptoms, compared to the 

two control groups, but not necessarily on measures of psychological distress. It was 

also hypothesised that maternal eating disorder history and maternal eating disorder 

symptoms would be better predictors of child eating disorder symptoms than other 

maternal and family factors. 

7.3. Method 

As with Studies 1a and 1b, this research involved data from the Childhood 

Growth and Development (GAD) Study. General GAD Study methodology, including 

recruitment and assessment procedures, are not repeated here and can instead be found 

in Sections 4.2.3, 5.3.1, and 5.3.2. As this research focused on mothers and their 

children, rather than children alone, participant details are outlined and the assessment 

measures are introduced and explained as necessary. Whenever possible, however, 

reference is made to information presented in the earlier sections of the thesis.  

7.3.1. Participants 

Baseline and 1-year follow-up GAD Study data were available for 257 children 

and their parents (n=204; 191 mothers and 13 fathers). As some families had multiple 

children enrolled in the GAD Study, some parents provided data in relation to two or 

three children.  
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Due to a specific focus on maternal eating disorder symptoms, and the small 

number of fathers in the sample, analyses were conducted using mother-child dyads 

only. The 22 children with paternal-report data were therefore excluded, resulting in a 

final final sample of 235 children (49% male) and 191 mothers. Children were aged 

between 8 and 13 years at baseline (M [SD] = 10.33 [1.40]), and mothers were aged 

between 30 and 54 years at baseline (M [SD] = 40.98 [5.17]). 

7.3.2. Measures 

7.3.2.1. Maternal measures 

With the exception of the Eating Disorder Examination (EDE; Fairburn & 

Cooper, 1993) and the GAD Study interview questions, all maternal measures were 

completed as self-report questionnaires.  

7.3.2.1.1. The Eating Disorder Examination  

The adult EDE version 12 was used to assess maternal eating disorder symptoms 

and to determine lifetime maternal eating disorder diagnoses. The EDE generates four 

subscale scores (Restraint, Eating Concern, Weight Concern, Shape Concern) and a 

Global score, and includes diagnostic items for determining DSM-IV eating disorder 

diagnoses. The measure is established as reliable and valid (Grilo, Masheb, Lozano-

Blanco, & Barry, 2004; Guest, 2000; Luce & Crowther, 1999; Rizvi, Peterson, Crow, & 

Agras, 2000).  

In this study, Weight and Shape Concern (10 items) and Weight and Shape Over-

Evaluation (2 items) scores were computed in preference to the original Weight Concern 

and Shape Concern subscales, consistent with the approach used in Study 1b. Diagnostic 

items were also adapted so that current and lifetime eating disorders diagnoses could be 

generated. Alpha coefficients for the Restraint, Eating Concern, Weight and Shape 
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Concern, and Weight and Shape Over-Evaluation item sets were .67, .74, .86, and .96, 

respectively. 

7.3.2.1.2. Growth and Development Study Interview questions 

Interview questions developed or modified specifically for the GAD Study were 

used to assess maternal psychiatric disorder history, maternal health, maternal concern 

about child weight, early child feeding, and child perfectionism.  

Five questions were used to determine if mothers (i) had ever experienced an 

emotional or psychological problem and, if yes, (ii) the nature of the problem/s, (iii) 

when they occurred, (iv) if they were diagnosed, and (v) if they were treated.  

Two questions were used to assess maternal health and maternal concern about 

child weight. Mothers were asked to rate their current physical health on a 5-point scale 

ranging from “poor” (1) to “excellent” (5), and their level of concern about their child’s 

weight on a 4-point scale ranging from “not at all concerned” (0) to “very concerned” 

(3).  

 Two questions were used to determine the age at which mothers stopped 

breastfeeding their child (to the nearest week; 0 weeks if they did not breastfeed at all) 

and the age at which they started their child on solid food (to the nearest month). In 

addition, and as noted in Section 6.3.1.6, two questions adapted from the Oxford Risk 

Factor Interview (Fairburn et al., 1997) were used to assess mothers’ perceptions of 

perfectionistic standard setting in their child. Responses allowed interviewers to rate 

children as “no perfectionism” (0), “possible perfectionism” (1), and “probable 

perfectionism” (2). 
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7.3.2.1.3. Rosenberg Self-Esteem Scale 

The Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1989) was used to assess 

overall maternal self-esteem. The scale includes 10 items and scores can range from 10 

to 40, with higher scores indicating greater self-esteem. It is the most widely used 

measure of global self-esteem in adults and has well-established psychometric properties 

(R. W. Robins, Hendin, & Trzesniewski, 2001; Rosenberg, 1989; Shevlin, Bunting, & 

Lewis, 1995). The alpha coefficient was .88 in this sample. 

7.3.2.1.4.  Depression Anxiety Stress Scales 

The 21-item Depression Anxiety Stress Scales (DASS; Lovibond & Lovibond, 

1995) was used to assess maternal depressive, anxiety and stress symptoms experienced 

over the previous week. The DASS generates three subscale scores (Depression, Anxiety 

and Stress) that can range from 0 to 42. It has been established as reliable and valid in 

multiple samples  (Antony, Bieling, Cox, Enns, & Swinson, 1998; Gloster et al., 2008; 

Henry & Crawford, 2005; Lovibond & Lovibond, 1995; Norton, 2007). Scores on the 

21-item measure correlate highly with those on the original 42-item DASS, scores on the 

Depression subscale also correlate highly with those on other measures of depression, 

including the Beck Depression Inventory (BDI; A. T. Beck, Steer, & Brown, 1996). 

Scores on the Anxiety subscale also correlate highly with those on other measures of 

anxiety (Antony et al., 1998; Henry & Crawford, 2005; Lovibond & Lovibond, 1995). 

Alpha coefficients were excellent in this sample (α’s = .86, .77 and .85, for the 

Depression, Anxiety and Stress subscales respectively). 

7.3.2.1.5. The List of Threatening Experiences (Life Events Scale) 

The List of Threatening Experiences (Brugha, Bebbington, Tennant, & Hurry, 

1985), otherwise known as the Life Events Scale, was used to assess family stress. The 
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scale asks respondents to indicate if they have experienced each of 12 negative life 

events (e.g., unemployment, significant illness) over the past 6 months, with scores 

calculated by summing the number of “yes” responses. It has been established as a valid 

index of life stress (Brugha & Cragg, 1990; McQuaid et al., 1992; Wagner, Abela, & 

Brozina, 2006). 

7.3.2.1.6. The McMaster Family Functioning Device 

The General Functioning Scale (GFS) of the McMaster Family Functioning 

Device (Epstein et al., 1983) was used to assess overall family function/ dysfunction. 

The GFS includes 12 items regarding family relationships, arguments, and interactions, 

and has been established as reliable and valid with a variety of clinical and non-clinical 

groups (Byles, Byrne, Boyle, & Offord, 1988; Epstein et al., 1983; Georgiades, Boyle, 

Jenkins, Sanford, & Lipman, 2008; McDermott et al., 2002). Higher scores indicate 

greater family conflict and disharmony. The alpha coefficient in this sample was .90. 

7.3.2.1.7. The Parenting Scale 

The Parenting Scale (Arnold et al., 1993) was used to assess for unhelpful or 

dysfunctional parenting practices. The scale includes 30 items regarding overly 

permissive discipline (“Laxness”), inappropriate displays of anger, meanness or 

irritability (“Overreactivity”), and the use of lengthy verbal responses or instructions 

even when ineffective (“Verbosity”). It can be used to generate subscale scores for each 

of these categories of items, as well as an overall global score. In each instance, scores 

can range from one to seven, with higher scores indicating less positive parenting. The 

measure has acceptable psychometric properties, although the factor structure of the 

three subscales has been debated (Arney, Rogers, Baghurst, Sawyer, & Prior, 2008; 
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Rhoades & O'Leary, 2007). Global scores were used in this study and the 30 items were 

internally consistent (α = .78). 

7.3.2.1.8. The Pediatric Quality of Live Inventory, parent proxy version 

The Pediatric Quality of Life Inventory 4.0 (PedsQL), parent proxy version 

(Varni, Seid, & Kurtin, 2001; Varni et al., 1999), was used to assess parent-perceived 

child quality of life. The PedsQL includes 23 items regarding child difficulties in the 

areas of physical health and activity (8 items), emotional well-being (5 items), social and 

peer functioning (5 items), and school-related functioning (5 items). It can be used to 

generate subscale scores in each of these areas and a global score reflecting overall 

functioning. The measure has been established as reliable and valid (Limbers, Newman, 

& Varni, 2008; Varni et al., 2001; Varni et al., 1999). Global scores were used for these 

analyses (α = .91). Scores could range from 0 to 5, with higher scores indicating greater 

quality of life problems. 

7.3.2.2. Child measures 

7.3.2.2.1. The Child Eating Disorder Examination 

The Child Eating Disorder Examination (ChEDE; Bryant-Waugh et al., 1996) 

was used to assess child eating disorder symptoms. The measure was described in 

Sections 5.3.3.2 and 6.3.1.2. Alpha coefficients for the Restraint, Eating Concern, 

Weight and Shape Concern, and Weight and Shape Over-Evaluation subscales were .65, 

.60, .87, and .94, respectively.   

7.3.2.2.2. The Children’s Affect Regulation Scale 

The Children’s Affect Regulation Scale (CARES; La Puma & Byrne, 2004) was 

used to assess children’s tendency to use food to regulate their emotions. The scale was 

described in Section 5.3.3.3. The alpha coefficient in this sample was .82. 
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7.3.2.2.3. The Multidimensional Media Influences Scale 

The Multidimensional Media Influences Scale (MMIS; Cusumano & Thompson, 

2001) was used to assess children’s awareness and internalisation of the thin-ideal, and 

their perceived level of media pressure to achieve the thin ideal. The measure was 

described in Section 6.3.1.7. As noted there, an overall media influences scores was used 

in this study (α = .75). 

7.3.2.2.4. The Child Depression Inventory 

The short form of the Child Depression Inventory (CDI; Kovacs, 1992) was used 

to assess depressive symptoms. The measure was described in Sections 5.3.3.4 and 

6.3.1.4, and was internally consistent in this sample (α = .73). 

7.3.2.2.5. The Self-Perception Profile for Children 

The Global Self-Worth subscale of the Self-Perception Profile for Children  

(SPPC; Harter, 1985) was used to assess children’s overall or global level of self-esteem. 

The scale was described in Sections 5.3.3.5 and 6.3.1.5. The alpha coefficient in this 

sample was .71. 

7.3.2.2.6. The Pediatric Quality of Life Inventory, child report version 

The child version of the PedsQL was used to assess child-reported quality of life. 

Items and scoring procedures are identical to those for the parent-proxy version, 

described above (Section 7.3.2.1.8). The alpha coefficient for the global scale was .88 in 

this sample. 

7.3.2.2.7. Students’ Life Satisfaction Scale 

The Family Satisfaction subscale of the Students’ Life Satisfaction Scale (SLSS; 

Heubner, 1994) was used to assess children’s level of satisfaction with their family, 

parents, and the nature of family interactions. The Family Satisfaction contains seven 
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items, and subscale scores can range from 0 to 5; higher scores indicate greater family 

satisfaction. The measure has been established as reliable and valid (Greenspoon & 

Saklofske, 1997; Heubner, 1994; Huebner, Laughlin, Ash, & Gilman, 1998), and the 

apha coefficient in this sample was .78. 

7.3.2.2.8. Comments from others regarding weight or shape 

Two GAD Study interview questions were used to assess for overweight-related 

comments made to children by their family or friends. The questions were described in 

Section 6.3.1.8, and scores reflect the number of people reported by the child to have 

made overweight-related comments. 
 

7.3.3. Statistical analysis 

 To address Aim 1, mixed linear models were constructed to examine the effects 

of maternal eating disorder history on early child feeding practices (e.g., breastfeeding 

duration, age of introduction of solids), child eating disorder symptoms, child 

psychological functioning, and general child heath. Mixed linear models allow grouping 

variables (i.e., family status) to be controlled for, meaning that any effects of clustering 

of children within families could be accounted for in the analyses. These models were 

run using cross-sectional (baseline) data.  

 To address Aim 2, two sets of analyses were conducted. First, correlations were 

examined between maternal and family factors at baseline and scores on the ChEDE 

subscales (Restraint, Eating Concern, Weight and Shape Concern, and Weight and 

Shape Over-Evaluation) at 1-year follow-up. Correlations were obtained for boys and 

girls separately. Second, mixed linear models were constructed to determine the relative 

importance of maternal eating disorder history, maternal eating disorder symptoms, and 

other maternal and family factors at baseline in predicting child eating disorder 
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symptoms one year later. Four separate models were constructed, using ChEDE 

Restraint, Eating Concern, Weight and Shape Concern, and Weight and Shape Over-

Evaluation scores as the four dependent variables. Predictor variables were baseline 

levels of the dependent variable in question, maternal eating disorder group (eating 

disorder vs. psychiatric disorder vs. general control), and the maternal and family factors 

that correlated significantly with the dependent variable for girls and/or boys.  

 Multivariate models were constructed for boys and girls together, with gender 

interaction terms used to explore possible gender differences in the degree or nature of 

associations between variables. Consistent with recommendations (and as outlined in 

Study 1b), analyses were initially conducted using non-interaction variables only and 

subsequently conducted using non-interaction and interaction terms (Aiken & West, 

1991). Interaction terms were only retained if they contributed to a model significantly. 

7.4. Results 

7.4.1. Data screening 

 Histograms showed that there were no significant outliers and no gross 

bimodality for any of the assessed variables. However, most variables were not normally 

distributed. Scores on the SPPC and SLSS were significantly negatively skewed, and 

scores on all other measures except the Parenting Scale were significantly positively 

skewed. In most cases, transforming the data did not produce normality and in no case 

did it alter the results. Scatterplots also showed that there were no curvilinear 

relationships between any of the assessed variables at Time 1 and the untransformed 

ChEDE subscales at Time 2. Given that regression models are robust to violations of 

normality when curvilinear relationships are not present (Tabachnick & Fidell, 1996), 
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untransformed data were therefore used for all analyses. This is also consistent with the 

approach taken in Studies 1a and 1b.  

7.4.2. Preliminary analyses 

Eight mothers met criteria for a current DSM-IV eating disorder. All disorders 

were an eating disorder not otherwise specified (EDNOS) and most were binge eating 

disorder (BED; n=5). A further 10 women were determined to have a history of an 

eating disorder, and retrospectively met DSM-IV criteria for anorexia nervosa (AN; 

n=5), AN and bulimia nervosa (BN; n=1), or an EDNOS (n=4; 2 partial/ atypical AN 

and 2 partial/ atypical BN). These 10 participants and the eight current eating disorder 

cases were included in the maternal eating disorder group (n=18; 7% of the full sample).  

 Of the women who did not meet criteria for a current or past eating disorder, 36 

(19% of the full sample) reported experiencing a current or past emotional problem that 

had warranted diagnosis and/or treatment. In most cases, the problem was depression 

(with or without anxiety; n=28) and was treated with medication (n=25). Other reported 

problems included generalised anxiety (without depression; n=2), post traumatic stress 

disorder (n=2), substance abuse/ dependence (n=1), and agoraphobia (n=1). These 36 

participants were included in the maternal psychiatric history group. A further 10 

women reported experiencing a current or past emotional problem that had not been 

diagnosed or treated. Due to difficulties in validating the nature and severity of these 

problems, these participants were not included in the psychiatric disorder group, and 

were instead excluded from analyses. 

The 127 mothers (66% of the full sample) who did not report a current or past 

eating disorder or psychiatric disorder were included in the general (non-psychiatric) 

control group. 
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 Demographic details and mean scores on maternal and family-based measures 

are shown in Table 1 by maternal group. Significant between-group differences are also 

shown, as identified using a one-way ANOVA (for continuous variables) and chi square 

tests (for categorical variables). 

7.4.3. Effects of maternal eating disorder history on child eating disorder symptoms 

and general functioning 

 Results from mixed linear models showed that there was a significant main effect 

of maternal group (eating disorder vs. psychiatric disorder vs. general control) on child 

BMI z-score, F(2, 225) = 5.52, p < .01, the age at which solids were introduced, F(2, 

207) = 4.09, p < .05, the degree of maternal concern about child weight, F(2, 218) = 

13.03, p < .001, parent proxy PedsQL scores, F(2, 191) = 5.00, p < .01, ChEDE 

Restraint scores, F(1, 226) = 11.16, p < .01, and ChEDE Eating Concern scores, F(2, 

223) = 4.95, p < .01, after controlling for the clustering of children within families. 

Mean scores on these variables by maternal group are shown in Table 2. As documented 

there, the identified differences were primarily significant in comparisons between the 

eating disorder group and both the psychiatric and general control groups, but not in 

comparisons between the psychiatric group and the general control group. An exception 

was found for maternal concern about child weight, where mothers in the eating disorder 

group reported significantly more concern about their children’s weight than mothers in 

the psychiatric group, and mothers in the psychiatric group, in turn, reported 

significantly more concern about their children’s weight than mothers in the general 

control group. 

 To differentiate between the effects of maternal group and those of objective 

child body weight, analyses were also conducted using child BMI z-score as a covariate. 
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Maternal eating disorder history continued to have a significant effect on the age at 

which solids were introduced, F(2, 213) = 3.97, p < .05, maternal concerns about child 

weight, F(2, 230) = 7.99, p < .001, ChEDE Restraint scores, F(2, 222) = 8.23, p < .01, 

and ChEDE Eating Concern scores, F(2, 241) = 3.18, p < .05, when child BMI z-score 

was controlled for.  

Chi square tests were used to compare the prevalence of categorical child 

variables across the three maternal groups. “Loss of control” binge eating (objective or 

subjective binge eating episodes over the previous month) tended to be more prevalent 

amongst children of mothers in the eating disorder group (20%), compared to the two 

control groups (6.5% - 11.5%), but this difference was not significant, χ2 (2) = 3.72, p = 

.16 (see Table 2).  
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Table 1. 

Maternal characteristics (mean [SD] unless otherwise indicated) by maternal psychiatric 

group 

 No eating disorder/ 

psychiatric history 

(n=127) 

Psychiatric 

history  

(n=36) 

Eating disorder 

history 

(n=18) 

Age 41.38 (5.52) 41.50 (5.39) 38.90 (6.17) 

% Married 72.90% (78/ 107) 58.33% (21/ 36) 64.29% (9/ 14) 

BMI 26.74 (6.60) 27.64 (7.96) 29.97 (9.19) 

Adult BMI range1  6.49 (4.17) a 8.54 (7.22) 10.31 (7.69) b 

Maternal health 3.59 (0.92) a 3.54 (1.01) 3.07 (1.03) b 

EDE Restraint 0.60 (0.99) a  0.73 (0.97) a 2.03 (1.44) b 

EDE Eating Concern 0.12 (0.41) a 0.21 (0.44) a 2.03 (1.87) b 

EDE Weight & Shape 

Concern 

0.57 (0.74) a 0.56 (1.02) a 2.01 (1.57) b 

EDE Over-Evaluation 1.01 (1.37) a 1.25 (1.66) a 3.68 (1.80) b 

EDE Global 0.45 (0.52) a 0.48 (0.64) a 1.97 (1.42) b 

DASS Depression 1.22 (1.48) a 2.65 (3.95) 6.57 (5.53) b 

DASS Anxiety 1.01 (1.35) a 2.00 (2.58) a 4.80 (4.61) b 

DASS Stress 3.87 (3.01) 5.56 (3.87) 5.80 (6.34) 

Rosenberg Self-Esteem Scale 32.96 (3.82) a 30.50 (4.70) b 28.33 (5.85) b 

Family stress – Life Events 

Scale 

1.38 (1.53) 1.45 (1.78) 2.20 (2.70) 

Parenting Scale 3.03 (0.53) 3.11 (0.58) 3.12 (0.60) 

McMaster Family 

Functioning Scale 

1.68 (0.41) 1.59 (0.44) 1.91 (0.26) 

Note. Columns with different subscripts are significantly different at p < .05 
1 Maximum adult BMI (calculated using self-reported maximum adult weight, and measured height at the time of 

assessment) minus minimum adult BMI (calculated using self-reported minimum adult weight, and measured height 

at the time of assessment) 

BMI = Body Mass Index; EDE = Eating Disorder Examination; DASS = Depression Anxiety Stress Scale 
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Table 2 

Baseline child characteristics (mean [SD] unless indicated) by maternal psychiatric group 

 No eating disorder/ 
psychiatric history 

(n=168) 

Psychiatric 
history  
(n=52) 

Eating disorder 
history 
(n=19) 

Child age 10.33 (1.42) 10.41 (1.27) 9.99 (1.50) 
Child BMI z-score 0.60 (0.97) a 0.78 (1.11) a 1.46 (0.98) b 
Child gender – % male 48.2% (81/ 168) 46.2% (24/ 52) 60.0% (9/ 15) 

Maternal report variables 
Age started solids 

(months) 
22.14 (10.49) a 21.24 (9.44) a 14.07 (7.55) b 

Age stopped breastfeeding 
(weeks) 

46.56 (31.33) 43.63 (34.39) 45.18 (57.52) 

Child health 3.98 (0.85) 3.85 (0.91) 3.53 (1.12) 
Concern about child 

weight 
0.46 (0.74) a 0.74 (0.93) b 1.67 (1.18) c 

Child perfectionism-proxy 0.63 (0.84) 0.67 (0.93) 0.53 (0.92) 
PedsQL-proxy 0.52 (0.41) a 0.53 (0.37) a 0.92 (0.70) b 

Child report variables 
ChEDE Restraint 0.35 (0.74) a 0.40 (0.79) a 0.85 (1.06) b 
ChEDE Eating Concern 0.15 (0.38) a 0.20 (0.44) a 0.49 (0.59) b 
ChEDE Weight & Shape 

Concern 
0.32 (0.75) 0.42 (0.77) 0.72 (1.03) 

ChEDE Over-Evaluation 1.17 (1.46) 1.23 (1.60) 1.63 (2.03) 
ChEDE Global 0.32 (0.50) 0.38 (0.59) 0.61 (0.75) 
ChEDE Binge eating – % 6.5% (11/ 168) 11.5% (6/ 52) 20.0% (3/ 15) 
CARES 0.45 (0.50) 0.44 (0.54) 0.61 (0.49) 
Overweight-related 

comments 
0.16 (0.44) 0.22 (0.52) 0.50 (0.85) 

CDI 1.87 (2.37) 1.63 (2.45) 2.06 (1.48) 
SPPC Global 3.25 (0.57) 3.34 (0.59) 3.22 (0.58) 
MMIS 1.57 (0.42) 1.51 (0.39) 1.77 (0.46) 
PedsQL-Child 0.74 (0.53) 0.85 (0.56) 0.95 (0.49) 
Note. Columns with different subscripts are significantly different at p < .05 

ChEDE = Child Eating Disorder Examination, CARES = Children’s Affect Regulation Scale, CBIS = 

Children’s Body Image Scale, CDI = Child Depression Inventory, SPPC = Self-Perception Profile for 

Children, MMIS = Multidimensional Media Influences Scale, PedsQL = Pediatric Quality of Life Scale 
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7.4.4. Maternal and family predictors of child eating disorder symptoms 

 Correlations between maternal and family factors at baseline and child eating 

disorder symptoms at 1-year follow-up are shown in Tables 3 (for girls) and 4 (for 

boys). Spearman’s Rho correlations were utilised due to the skewed distribution of the 

data. Correlations were generally low, with the exception of those pertaining to maternal 

concern about child weight. This variable correlated significantly and positively with all 

ChEDE subscales for girls and with all but one of the ChEDE subscales for boys. 

Maternal BMI, maternal Eating Concern, and scores on the family satisfaction subscale 

of the SLSS also correlated significantly with girls’ eating disorder symptoms, but not 

with boys’ eating disorder symptoms.  
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Table 3. 

Spearman’s Rho correlations between maternal and family factors at baseline and girls’ 

eating disorder symptoms at 1-year follow-up 

 One-Year ChEDE Scores 

 

 

 

Restraint 

Eating 

Concern 

Weight & 

Shape Concern 

Over-

Evaluation 

Maternal/ family factors     

Maternal BMI .25** .15 .32** .24* 

EDE Restraint .17 .02 .14 .07 

EDE Eating Concern .22* .23* .22* .19* 

EDE Weight & Shape 

Concern 

.19* .13 .18 .19* 

EDE Over-Evaluation .07 .06 .10 .08 

EDE Global .16 -.03 .16 .08 

DASS Depression .10 .08 .22 .12 

DASS Anxiety -.14 .12 -.06 -.01 

DASS Stress .01 .08 .09 -.02 

RSES -.07 -.12 -.09 -.05 

Family Functioning -.03 .11 .13 -.15 

Parenting Scale .06 .18 .22 .01 

Maternal concern about 

child weight 

.34** .35** .33** .27** 

Family Stress -.05 .11 -.08 .04 

Child SLSS -.30** -.21** -.30** -.24** 
Note. ChEDE = Child Eating Disorder Examination, BMI = Body Mass Index, EDE = Eating Disorder 

Examination, DASS = Depression Anxiety Stress Scale, RSES = Rosenberg Self-Esteem Scale, SLSS = 

Students’ Life Satisfaction Scale, Family Satisfaction subscale 

* p < .05  ** p < .01 
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Table 4. 

Spearman’s Rho correlations between maternal and family factors at baseline and boys’ 

eating disorder symptoms at 1-year follow-up 

 One-Year ChEDE Scores 

 

 

Restraint Eating 

Concern 

Weight & 

Shape Concern 

Over-

Evaluation 

Maternal/ family factors     

Maternal BMI .17 .05 .14 .21* 

EDE Restraint .07 .24* .17 .07 

EDE Eating Concern -.06 .08 -.01 .04 

EDE Weight & Shape 

Concern 

.02 .08 .12 .17 

EDE Over-Evaluation .01 .12 .11 .15 

EDE Global -.12 .09 .09 .11 

DASS Depression .12 .07 .08 .15 

DASS Anxiety .25* .18 .12 .15 

DASS Stress .12 .06 .14 .05 

RSES -.10 -.02 -.12 -.13 

Family Functioning -.05 .14 -.07 -.01 

Parenting Scale .04 .07 -.04 .06 

Maternal concern about 

child weight 

.48** .26** .26** .17 

Family Stress .06 .08 .04 .04 

Child SLSS .14 .18 -.05 .06 
Note. ChEDE = Child Eating Disorder Examination, BMI = Body Mass Index, EDE = Eating Disorder 

Examination, DASS = Depression Anxiety Stress Scale, RSES = Rosenberg Self-Esteem Scale, SLSS = 

Students’ Life Satisfaction Scale, Family Satisfaction subscale 

* p < .05  ** p < .01 
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Results from the four regression models are shown in Table 6. Baseline ChEDE 

Restraint and maternal concern about child weight were significant in predicting 1-year 

ChEDE Restraint. Baseline ChEDE Weight and Shape Concern, maternal group (eating 

disorder vs. psychiatric disorder vs. general control), and maternal concern about child 

weight were significant in predicting 1-year ChEDE Weight and Shape Concern, and 

baseline ChEDE Weight and Shape Over-Evaluation and maternal concern about child 

weight were significant in predicting 1-year ChEDE Weight and Shape Over-Evaluation. 

Only baseline Eating Concern was significant in predicting 1-year Eating Concern (see 

Table 5). No gender interaction terms were significant when added to the models. 

The effect of maternal group on child weight and shape concern was significant 

in comparisons between the eating disorder and general control groups, t(162) = 2.04, p 

< .05, but not in comparisons between the eating disorder and psychiatric control groups, 

t(162) = 1.85, p = .07. 
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Table 5. 
Results from mixed linear models investigating the effects of maternal and familial factors 
at baseline on child eating disorder symptoms at 1-year follow-up 
 95% CI 
 

Multivariate 
Coefficient1 Lower  Upper 

Baseline predictor variables One-Year ChEDE Restraint 
ChEDE Restraint .30** .19 .41 
Maternal psychiatric group2 .08 -.30 .46 
Maternal BMI -.01 -.02 .01 
Maternal EDE Eating Concern .06 -.06 .19 
Maternal EDE Weight & Shape Concern -.02 -.10 .07 
Maternal DASS Anxiety -.01 -.04 .03 
Maternal concern about child weight .17** .08 .26 
Child SLSS -.04 -.15 .07 

 One-Year ChEDE Eating Concern 
ChEDE Eating Concern .30** .17 .43 
Maternal psychiatric group2 .06 -.19 .30 
Maternal EDE Restraint -.01 -.06 .03 
Maternal EDE Eating Concern .05 -.03 .13 
Maternal concern about child weight .03 -.02 .09 
Child SLSS -.05 -.13 .02 

 One-Year ChEDE Weight & Shape Concern 
ChEDE Weight and Shape Concern .48** .35 .61 
Maternal psychiatric group2 .49* .01 .96 
Maternal BMI .01 -.01 .02 
Maternal EDE Eating Concern .06 -.08 .21 
Maternal concern about child weight .12* .01 .24 
Child SLSS -.08 -.22 .05 

 One-Year ChEDE Over-Evaluation 
ChEDE Over-Evaluation .28** .14 .42 
Maternal psychiatric group2 .40 -.61 1.40 
Maternal BMI .02 -.02 .05 
EDE Eating Concern .01 -.35 .37 
EDE Weight and Shape Concern .05 -.18 .27 
Maternal concern about child weight .26* .03 .50 
Child SLSS -.20 -.49 .09 
Note.  CI = Confidence Intervals, BMI = Body Mass Index, ChEDE = Child Eating Disorder Examination, 
EDE = Eating Disorder Examination, DASS = Depression Anxiety Stress Scales. 
1 Coefficients indicate the predicted change in the dependent variable per unit change in the predictor 
variable.   
2 Values relate to comparisons between the eating disorder group and the general control group 
* p < .05  ** p < .01 
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 Given that some of the effects of maternal eating disorder history on child eating 

behaviour may have occurred prior to the commencement of the study, models were also 

run without controlling for baseline levels of the dependent variables. In those analyses, 

maternal concern about child weight (coefficient = .09, 95% CI = .04 to .14) and 

children’s family satisfaction scores on the SLSS (coefficient = -.09, 95% CI = -.17 to -

.02) reached significance in predicting ChEDE Eating Concern; and maternal BMI 

(coefficient = .02, 95% CI = .01 to .04) and children’s family satisfaction scores 

(coefficient = -.20, 95% CI = -.35 to -.03) reached significance in predicting ChEDE 

Weight and Shape Concern. Follow-up analyses with gender interaction terms 

(Holmbeck, 2002) revealed that these additional effects were primarily applicable to 

girls. Maternal concern about child weight had a significant effect on Eating Concern 

scores in girls but not in boys, and maternal BMI and SLSS scores had a significant 

effect on Weight and Shape Concern scores in girls but not in boys. 

7.5. Discussion 

 This study focused on maternal and family influences on child eating disorder 

symptoms. It aimed to determine whether eating disorder symptoms and psychological 

and physical well-being would differ significantly between children of mothers with and 

without an eating disorder history, and to identify the relative importance of maternal 

eating disorder history, maternal eating disorder symptoms, and other maternal and 

family factors in predicting child eating disorder symptoms over time.  

 In support of the study’s first hypothesis, and consistent with previous findings 

(Stein et al., 2006), children of mothers with an eating disorder history scored 

significantly higher on measures of dietary restraint and eating concern than children of 
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mothers in the general and psychiatric control groups. Mothers with a history of an 

eating disorder also introduced solids to their children’s diet significantly earlier than 

other mothers, and reported being significantly more concerned about their children’s 

weight. As children in the eating disorder group were significantly heavier than other 

children, it is possible that this latter difference is attributable to objective variation in 

child body weight. However, the identified effects persisted when child BMI z-score 

was controlled for, suggesting that the differences in child weight can not fully account 

for the pattern of results obtained. It seems that maternal eating disorder history may 

have a specific influence on mothers’ approaches to the eating and weight of their 

children, and on children’s own eating attitudes and behaviour.  

 Results from the second phase of analyses provide insight into the mechanisms 

through which maternal eating disorder history may influence child eating behaviour. 

Contrary to the predictions of Hypothesis Two, maternal eating disorder symptoms were 

not significant in predicting changes in child eating disorder symptoms over time, and 

maternal eating disorder history was only significant in predicting child weight and 

shape concern (and only in comparison with the general control group). This pattern of 

results was not altered by removing baseline levels of the dependent variables from the 

analyses, which suggests that the nonsignificant results can not be attributed to the 

effects of maternal eating disorder history taking place before the commencement of the 

study. Instead, the most robust predictor of child eating disorder symptoms, and often 

the only predictor besides baseline levels of the symptoms themselves, was maternal 

concern about child weight.  This variable was significant in predicting three of the five 

ChEDE subscales when baseline levels of child eating disorder symptoms were 

controlled for, and all ChEDE subscales when baseline levels of child eating disorder 
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symptoms were not controlled for. These results suggest that the comorbidities or 

sequelae of maternal eating pathology, particularly elevated concern about child weight, 

may be more powerful in predicting child eating disorder symptoms than maternal 

eating disorder symptoms per se. With the exception of the ChEDE Eating Concern 

subscale, maternal concern about child weight was also significant in predicting eating 

disorder symptoms in girls and in boys. These results suggest that interventions designed 

to prevent or reduce child eating pathology may benefit from targeting maternal 

concerns about, and attitudes towards, their children’s weight. 

 This study has a number of strengths. The use of interview-based measures to 

assess eating disorder symptoms provides support for the validity of the data, and the 

longitudinal design allows issues of causality to be considered. Additional advantages 

include the use of general and psychiatric control participants; the use of mother and 

child report data; and consideration of gender differences in the effects of maternal and 

family factors. The study also has a number of limitations, including the reliance on self-

report data for current and past maternal psychiatric difficulties. Although all mothers in 

the psychiatric control group stated that they had been diagnosed or treated for a 

psychiatric condition, information on the validity of those diagnoses was not available. 

Moreover, women who did not wish to disclose a psychiatric history, and those who did 

not seek diagnosis or treatment for psychiatric difficulties, would not have been 

identified in this study. The small number of mothers in the eating disorder group also 

means that the results need to be replicated, particularly as all current eating disorder 

cases were an EDNOS (and mostly BED), making the generalisability of the results to 

other eating disorders unclear. Finally, if larger group sizes were available, it would be 

beneficial for past and current maternal eating disorders to be distinguished in the future. 
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 Overall, this study has provided insight into the effects of maternal and family 

factors on child eating disorder symptoms, and allowed the relative importance of 

different maternal and family factors to be considered. Consistent with previous 

findings, children of mothers with a current or past eating disorder reported significantly 

higher levels of eating disorder symptoms than other children, and mothers with a 

current or past eating disorder reported significantly more concern about their children’s 

weight than other mothers. Maternal concern about child weight, rather than maternal 

eating disorder symptoms, was significant in predicting changes in child eating disorder 

symptoms over time.  
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Chapter 8. Study 1d:  The development of cognitive and behavioural eating disorder 

symptoms in children: A prospective evaluation using structural equation modelling 

8.1. Overview 

 Studies 1a through 1c focused on identifying biological, psychosocial, and 

familial factors that may predict the development of cognitive and behavioural eating 

disorder symptoms in 8- to 13-year-old children. The current study aimed to integrate 

and extend findings from those analyses by comparing a data-driven model of eating 

disorder symptomatolgy, based on results from Studies 1a through 1c, with three 

theoretically-derived models of binge eating and associated symptoms: (i) Stice and 

colleagues’ dual-pathway model, (ii) Fairburn and colleagues’ original cognitive-

behavioural model, and (iii) Fairburn and colleagues’ enhanced, transdiagnostic 

cognitive-behavioural model. Models were evaluated using multilevel longitudinal 

structural equation modelling, using data collected over a two year period.  

8.2. Introduction  

Stice and colleagues’ dual-pathway model (Stice, 2001; Stice, Shaw et al., 1998) 

and Fairburn and colleagues’ original (Fairburn, 2002; Fairburn et al., 1993) and 

enhanced (Fairburn, Cooper et al., 2003) cognitive-behavioural models provide 

complementary, yet alternate, accounts of how binge eating and associated eating 

disorder symptoms may develop and be maintained. Both perspectives (dual-pathway 

and cognitive-behavioural) have been evaluated empirically, and available data provide 

support for the central predictions of each. To date, however, the models have not been 
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evaluated simultaneously in a single sample. This makes it difficult to comment on the 

relative validity and predictive utility of each theoretical approach.  

The dual-pathway model (shown in Figure 1) proposes that elevated body mass 

and internalisation of societal ideals regarding body size are instrumental in predicting 

evaluative and/or affective components of body dissatisfaction (Stice, 2001; Stice, Shaw 

et al., 1998). Subsequently, body dissatisfaction is thought to predict binge eating via its 

prediction of dietary restraint (restraint pathway), or via its prediction of negative affect/ 

depressive symptoms (negative affect pathway).  

 

 

Figure 1. The dual-pathway model of binge eating, adapted from Stice, Shaw, and Nemeroff (1998) 

 

The dual-pathway model has been extensively evaluated using cross-sectional 

(Ricciardelli & McCabe, 2001b; Shepard & Ricciardelli, 1998; Stice et al., 1996) and 

prospective (Stice, 2001; Stice & Agras, 1998; Stice et al., 2002) data, and clear support 

has been provided for the model’s central predictions. However, most of this research 

has been conducted using female adolescent participants. The ability of the model to 

account for binge eating in younger individuals, and in males, is less clear. Indeed, in 
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one of the few studies to use both male and female participants, dietary restraint did not 

mediate links between boys’ desire for a smaller body size and binge eating (Ricciardelli 

& McCabe, 2001b), despite doing so in girls. These findings suggest that there may be 

meaningful differences in how the dual-pathway model applies to male and female 

participants, making additional research with both sexes important. 

The original (Fairburn et al., 1993) and enhanced (Fairburn, Cooper et al., 2003) 

versions of the cognitive-behavioural model are consistent with the dual-pathway 

perspective, in that they (i) emphasise the role of weight and shape-related concerns in 

predicting dietary restraint, and (ii) emphasise the role of dietary restraint in predicting 

binge eating. The cognitive-behavioural model focuses, however, on the over-evaluation 

of weight and shape and their control, rather than weight and shape concerns or body 

dissatisfaction more generally. The role of low self-esteem in predicting over-evaluation 

is also emphasised, whilst the negative affect/ depressive symptoms route to binge eating 

is omitted (although a mood intolerance pathway is proposed in the enhanced account). 

The original cognitive-behavioural model is summarised in Figure 2. As shown, 

low self-esteem is hypothesised to predict the over-evaluation of eating, weight and 

shape and their control; over-evaluation is hypothesised to predict strict dieting; and 

strict dieting is hypothesised to predict binge eating (Fairburn, 2002; Fairburn et al., 

1993). Binge eating is, in turn, thought to predict inappropriate compensatory 

behaviours for weight control (i.e., self-induced vomiting, laxative misuse), and to 

exacerbate or reinforce low self-esteem, over-evaluation, and dieting efforts. 
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Figure 2. The original cognitive-behavioural model of binge eating and bulimia nervosa, adapted from 

Fairburn, Marcus and Wilson (1993) and Fairburn, Cooper and Shafran (2003) 

 

The original cognitive-behavioural model forms the basis for the enhanced, 

transdiagnostic version. The transdiagnostic account focuses on the full range of eating 

disorder symptoms, not just those occurring in bulimia nervosa (BN), and incorporates 

additional maintaining mechanisms (clinical perfectionism, interpersonal difficulties, 

and mood intolerance) that may contribute to persistent eating disorder symptoms in 

some individuals (Fairburn, Cooper et al., 2003). In this extended model, core low self-

esteem (“unconditional and pervasive low self-esteem”; Fairburn et al., 2003, p. 515) 

and clinical perfectionism (“the over-evaluation of the striving for, and achievement of, 

personally demanding standards, despite adverse consequences”, Fairburn et al., 2003, p. 

515) are both viewed as predictors of the over-evaluation of eating, weight and shape 

and their control. Over-evaluation is then linked to strict dieting, as in the original 
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account, and strict dieting is linked to binge eating. The transdiagnostic account also 

notes that an anorexia nervosa (AN)-like pathway may develop as a result of persistent 

dieting and weight control behaviours, and hypothesises that mood intolerance (“an 

inability to cope appropriately with certain emotional states”; Fairburn et al., 2003, p. 

517) may provide an alternate pathway to binge eating. Finally, interpersonal difficulties 

are thought to contribute to, or exacerbate, all components of the model. These 

relationships are shown pictorially in Figure 3. As the current study has a specific focus 

on binge eating, the “low weight” pathway is not directly relevant, but it is included in 

the figure for completeness.  

 

Figure 3. The extended transdiagnostic cognitive-behavioural model of binge eating and other eating 

disorder symptoms, adapted from Fairburn, Cooper and Shafran (2003). The new maintaining mechanisms 

are italicized; interpersonal difficulties are thought to impact upon the model as a whole. 
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As noted in Chapter 3, analyses with structural equation modelling have 

provided support for the key predictions of the original cognitive-behavioural model, 

and for several features of the enhanced version. In two studies, which involved 326 

girls aged between 11 and 16 years (Wade & Lowes, 2002) and 196 obese boys and girls 

aged between 10 and 16 years (Decaluwe & Braet, 2005), significant cross-sectional 

relationships were identified between low self-esteem, overconcern with eating, weight 

and shape and their control (a combined index of eating, weight and shape concerns and 

weight and shape over-evaluation), and dietary restraint and binge eating. Wade et al. 

(2002) also found that low self-esteem partially mediated links between perfectionism 

and overconcern with eating, weight and shape, and between parental conflict and 

overconcern with eating, weight and shape. Finally, in S. M. Byrne and McLean’s 

(2002) study of adult men and women (N=526), low self-esteem cross-sectionally 

predicted drive for thinness and body dissatisfaction, and drive for thinness and body 

dissatisfaction cross-sectionally predicted dietary restraint. The hypothesised association 

between restraint and binge eating was not identified in this study (S. M. Byrne & 

McLean, 2002).  

These findings provide clear, partial support for the central assertions of the 

cognitive-behavioural framework. Three limitations need to be noted, however, and the 

small number of studies that have been conducted means that replication of the 

identified results is important. Firstly, none of the above studies distinguished between 

weight and shape over-evaluation, the construct emphasised in Fairburn et al.’s more 

recent work (Fairburn, 2008; Fairburn, Cooper et al., 2003), and weight and shape 

concerns more generally. Secondly, the original and enhanced versions of the cognitive-

behavioural model have not been compared empirically, and the enhanced model has not 
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been evaluated in its entirety. Thirdly, all analyses have involved cross-sectional data. 

Although the models were initially developed to account for the maintenance of binge 

eating and associated behaviours, making cross-sectional analysis appropriate, 

prospective data are essential if the temporal sequence of the constructs under 

investigation is to be determined. In addition, results from several longitudinal studies 

(e.g., Ghaderi, 2003; Killen et al., 1996; Patton et al., 1999) suggest that low self-esteem, 

weight- and shape-related concerns, and dietary restraint may prospectively predict 

binge eating, meaning that the cognitive-behavioural model may be able to account for 

the development of this behaviour as well as its persistence. Longitudinal analysis 

therefore seems important.  

 The current study aimed to evaluate and compare the dual-pathway, original 

cognitive-behavioural, and enhanced cognitive-behavioural models of binge eating using 

prospective data collected from pre- to early-adolescent boys and girls. It also aimed to 

compare these theoretically-derived models of binge eating with a data-driven model, 

designed to provide a baseline against which comparisons could be conducted. The data-

driven model was created by integrating results from the series of regression analyses 

presented in the earlier studies of this thesis, and is summarised in Figure 4. As shown, it 

incorporates some predictions from the dual-pathway and cognitive-behavioural models 

(e.g., links between restraint and binge eating), but also adds unique pathways (e.g., 

links between parental concern about child weight and child weight and shape concern) 

and explicitly notes that gender differences may be expected to occur in the degree of 

association between certain variables (see Figure 4).  
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Figure 4. The data-driven model of binge eating and other eating disorder symptoms, based on findings from 

Studies 1a, 1b and 1c. G denotes effects that are expected to be significant for girls but not boys. 

 

In summary, therefore, the overall aim of this study was to evaluate and compare 

the dual-pathway, original cognitive-behavioural, enhanced cognitive-behavioural, and 

data-driven models of binge eating symptomatology using longitudinal data collected 

from boys and girls. Models were compared in terms of validity (i.e., the overall 

goodness of fit of each model) and predictive utility (i.e., the ability of each model to 

account for binge eating onset). It was hypothesised that:  

1. All models (dual-pathway, original cognitive-behavioural, enhanced 
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would account for a greater proportion of the variance in binge eating than 

Binge 
eating 

Low self-esteem 

Media influences Weight & shape 
concern 

Dietary 
restraint 

Over-evaluation of 
weight & shape 

Parental concern 
about child weight 

Emotional 
eating 

G 

G 

 G 

G



 187

the original cognitive-behavioural model, due to the incorporation of an 

affect-related pathway to binge eating 

3. The gender differences identified in Studies 1a and 1b would be replicated in 

analyses pertaining to the data-driven model  

8.3. Method 

8.3.1. Design 

As with Studies 1a through 1c, this research involved data from the Childhood 

Growth and Development (GAD) Study. However, for the current study, data from three 

assessment points were utilised: baseline (Time 1), 1-year follow-up (Time 2), and 2-

year follow-up (Time 3).  

8.3.2. Participants 

Participants were GAD Study children who were aged between 8 and 13 years at 

baseline, and who completed baseline, 1-year follow-up, and 2-year follow-up 

assessments between January 2004 and August 2008. This equated to 236 children, 48% 

of whom were male. This meets minimum criteria for analysis with structural equation 

modelling (i.e., N > 150 to 200; B. Byrne, 1998). At baseline, 60% of children (n=142) 

were a healthy weight, 30% (n=70) were overweight, and 10% (n=23) were obese. The 

mean age of the sample was 10.05 years (SD=1.41). 

One parent of each child also took part in the study. As some families had 

multiple children enrolled as participants, this equated to 188 parents, 7% of whom were 

male. The current research utilised data from all available children, irrespective of the 

sex of the parent, meaning that both mother-child and father-child pairs were included. 
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Parents were aged between 26 and 54 years at baseline, with a mean age of 40.57 years 

(SD = 5.00).  

Participant attrition over the two year period was 15%. Eighteen children 

withdrew from the study or were lost to follow-up between Time 1 (N=277) and Time 2 

(n=259), and 23 children withdrew from the study or were lost to follow-up between 

Time 2 (n=259) and Time 3 (n=236). There were no significant differences between the 

236 children who remained in the study and the 41 who were lost to follow-up, on 

baseline or 1-year follow-up variables.  

As the mean age of the sample exceeded 12 years at Time 3, pubertal stage was 

considered as a possible confounder of the results. For boys, pubertal stage was assessed 

via parent-report, using the Tanner stage figures of pubic hair development (Tanner, 

1962). Stages 1 to 3 may be considered pre-pubertal, and Stages 4 and 5 post-pubertal 

(Alderman & Seigel, 2003; Richmond & Rogol, 2007). Based on this approach, all boys 

were pre-pubertal at baseline and 93% (n=105/ 113) remained pre-pubertal at 2-year 

follow-up. There were no significant differences between pre- and post-pubertal boys at 

2-year follow-up, for any of the assessed variables. For girls, pubertal stage was assessed 

via self-report, using the menstruation questions within the Child Eating Disorder 

Examination (ChEDE; Bryant-Waugh et al., 1996). Girls who reported having reached 

menarche were classified as post-pubertal. Most (94%; n=116/ 123) of the sample were 

pre-pubertal at baseline and 72% (n=89/ 123) were pre-pubertal at 2-year follow-up. 

Girls who had reached menarche at baseline were significantly older than girls who had 

not, F(1, 113) = 25.33, p < .001, with a mean age of 12.36 years (SD = 0.61) versus 9.80 

years (SD = 1.33), and girls who had reached menarche by 2-year follow-up were 

significantly older than girls who had not, F(1, 113) = 86.32,  p < .001, with a mean age 
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of 13.37 years (SD = 0.95) versus 11.32 years (SD = 1.12). At 2-year follow-up, post-

pubertal girls were also significantly more likely to be overweight or obese than pre-

pubertal girls, χ2 (1) = 4.48, p < .05, with incidence rates of 59% and 36% for these two 

groups respectively. However, there were no significant effects of pubertal status on any 

of the other variables assessed, including Body Mass Index (BMI) z-score. Thus, 

pubertal status was not included as a covariate in any of the analyses. 

Recruitment information and additional participant characteristics have been 

summarised in Chapters 4 and 5. 

8.3.3. Measures 

As it was not possible to specify prospective relationships between all variables 

in each model (something that would have required 4 assessment points), a decision was 

made to focus on prospective associations between Time 1 BMI z-score and 

psychosocial variables and Time 2 weight- and shape-related concerns (body 

dissatisfaction in the dual-pathway model, weight and shape over-evaluation in the 

cognitive-behavioural models, and weight and shape concerns in the data-driven model), 

and between Time 2 weight- and shape-related concerns and Time 3 depressive 

symptoms and dietary restraint. Cross-sectional associations were specified between 

Time 3 depressive symptoms and dietary restraint and Time 3 binge eating. The 

measures used to assess these variables are outlined below. 

8.3.3.1. Body mass index z-score 

Body mass index z-score was included as a predictor variable in the dual-

pathway model. Unadjusted BMI scores (kg/ m2) were calculated using measured height 

and weight, and age- and gender-specific BMI z-scores were calculated using the CDC 

2000 reference data (Ogden et al., 2002).  
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8.3.3.2. Media influences 

Thin-ideal internalisation and perceived pressure to be thin are included as 

predictor variables in the dual-pathway model (as illustrated in Figure 1). In this study, a 

more general “media influences” construct was utilised, due to overlap between the 

Internalisation and Pressure subscales of the Multidimensional Media Influence Scale 

(MMIS; Cusumano & Thompson, 2001). As noted in Section 6.3.1.7, this scale includes 

11 items that aim to assess the degree to which participants are aware of the thin-ideal, 

internalize the thin-ideal as a personal standard of attractiveness, and feel pressured by 

the media to achieve the thin-ideal. The alpha coefficient for these 11 items was .74 at 

baseline.  

8.3.3.3. Self-esteem 

Self-Esteem was included as a predictor variable in the original cognitive-

behavioural, extended cognitive-behavioural, and data-driven models.  This construct 

was assessed using the Global Self-Worth subscale of the Self-Perception Profile for 

Children (SPPC; Harter, 1985), described in Section 5.3.3.5. The SPPC has excellent 

psychometric properties (Harter, 1985; Muris et al., 2003) and the Global Self-Worth 

subscale was internally consistent in this sample (α = .70). 

8.3.3.4. Perfectionism 

Perfectionism was included as a dependent and predictor variable in the extended 

cognitive-behavioural model. As outlined previously (Sections 6.3.1.6 and 7.3.2.1.2), 

this construct was assessed through parental report, using questions from the Oxford 

Risk Factor Interview (Fairburn, Welch, Doll, Davies, & O'Connor, 1997). Scores were 

rated as “no perfectionism” (0), “possible perfectionism” (1), or “probable 

perfectionism” (2).  
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8.3.3.5. Family satisfaction 

Interpersonal difficulties were included as a predictor variable in the extended 

cognitive-behavioural model (as illustrated in Figure 3). In this study, and in 

consideration of the age of the sample, family-based difficulties were assessed as an 

index of this broader construct. Children completed the Family Satisfaction subscale of 

the Students’ Life Satisfaction Scale (SLSS; Heubner, 1994), introduced in Section 

7.3.2.2.7, which includes seven items designed to assess satisfaction with family, 

parents, and the nature of family interactions. The alpha coefficient in this sample was 

.78 at baseline. 

8.3.3.6. Parental concern about child weight 

Parental Concern about Child Weight was included as a predictor variable in the 

data-driven model. This construct was assessed with the question “how concerned are 

you about [your child’s] weight?”, developed for the GAD Study and administered 

during the GAD Study parent interview (see also Section 7.3.2.1.2). Responses were 

rated on a 4-point scale ranging from “not at all concerned” to “very concerned”.  

8.3.3.7. Body dissatisfaction, weight and shape concern, and weight and shape 

over-evaluation 

Body Dissatisfaction was included as a predictor and dependent variable in the 

dual-pathway model (see Figure 1), Weight and Shape Over-Evaluation was included as 

a predictor and dependent variable in the original and extended cognitive-behavioural 

models (see Figures 2 and 3), Weight and Shape Over-Evaluation was included as a 

predictor variable in the data-driven model (see Figure 4), and Weight and Shape 

Concern was included as a predictor and dependent variable in the data-driven model 

(see Figure 4).  
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For simplicity, and to facilitate model comparison, affective body dissatisfaction 

(i.e., weight and shape concern) was assessed in the dual-pathway model. This meant 

that the Weight Concern and Shape Concern subscales of the ChEDE were utilised for 

both the dual-pathway and data-driven models. The subscales collectively include 10 

items, and have been found internally consistent in a number of previous studies (e.g., 

Allen et al., 2006; Burrows & Cooper, 2002; Decaluwe & Braet, 2004; Tanofsky-Kraff 

et al., 2004; Watkins et al., 2005). In this sample, the alpha coefficient for the two 

subscales (combined) was .92 at Time 2, the assessment point of interest. Baseline levels 

of weight and shape concern were also controlled for in the analyses, and the alpha 

coefficient at Time 1 was .85.  

The ChEDE Importance of Weight and Importance of Shape items were used to 

assess weight and shape over-evaluation. Although the cognitive-behavioural model 

emphasises the over-evaluation of eating, weight and shape and their control, pre-2008 

versions of the Eating Disorder Examination (EDE; Fairburn & Cooper, 1993) and 

ChEDE do not assess for the over-evaluation of eating. Thus, only weight and shape 

over-evaluation were assessed in this research. The two items were internally consistent 

at Time 2 (α =.95) and Time 1 (α =.94). 

8.3.3.8. Dietary restraint 

Dietary Restraint was included as a dependent and predictor variable in all four 

models. This construct was assessed using the Restraint subscale of the ChEDE, which 

includes five items designed to assess strict and rigid attempts at dieting. Previous 

studies have provided support for the reliability and validity of the subscale (Burrows & 

Cooper, 2002; Decaluwe & Braet, 2004; Tanofsky-Kraff et al., 2004; Watkins et al., 

2005). Alpha coefficients in this sample were .69 at Time 3 and .68 at Time 2.  
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8.3.3.9. Depressive symptoms 

Time 3 Depressive Symptoms were included as a dependent and predictor 

variable in the dual-pathway model. This construct was assessed using the short form of 

the Child Depression Inventory (CDI; Kovacs, 1992), described in Section 5.3.3.4. The 

alpha coefficient was .82 at Time 3. Time 2 depressive symptoms were also controlled 

for in the analyses, and the alpha coefficient at that time point was .75. 

8.3.3.10. Affect regulation difficulties 

Mood intolerance is hypothesised to predict binge eating in the extended 

cognitive-behavioural model (as illustrated in Figure 3). Currently, however, there are 

no direct measures of mood intolerance available for use with children, and very few 

measures available for use with adults. The Child Affect Regulation Scale (CARES; La 

Puma & Byrne, 2004) was therefore utilised as an indirect measure of mood intolerance. 

As noted in Chapter 5, the CARES includes 10 items that aim to assess the tendency to 

eat in response to sadness, anxiety, anger, arguments, negative events, loneliness, bad 

feelings, problems, boredom, and excitement (i.e., eating as a means of affect regulation, 

or “emotional eating”). As scores on the CARES also predicted binge eating in Study 1a, 

scores on this measure were also included as a predictor of binge eating in the data-

driven model. The alpha coefficient at Time 3 was .85.  

8.3.3.11. Binge eating 

As in earlier analyses (Studies 1a through 1c), binge eating was assessed using 

the ChEDE and was conceptualised as a categorical variable – that is, as present or 

absent. Objective binge eating (OBE; loss of control over eating with the consumption 

of an objectively large amount of food) and subjective binge eating (SBE; loss of control 

over eating without the consumption of an objectively large amount of food) were both 
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assessed. Fifteen children (6%) began binge eating between Time 2 and Time 3, with 

seven developing OBE and eight developing SBE.  

8.3.4. Procedure 

 Assessment procedures were identical to those outlined in the earlier three 

studies. Children and their parent(s) attended an assessment session at PMH, the 

Telethon Institute for Child Health Research, or in their own home. Height and weight 

were measured prior to interview and children were interviewed separately from their 

parents. All measures were administered verbally.  

8.3.5. Data analysis 

Multilevel, longitudinal structural equation modelling was used to test the 

alternate models of binge eating (dual pathway, original cognitive-behavioural, extended 

cognitive-behavioural, and data-driven). Structural equation modelling involves 

estimating a measurement model, which specifies relationships between a set of 

theoretical or latent constructs (e.g., self-esteem) and a set of measured or observed 

variables (e.g., questionnaire items designed to assess self-esteem), and a structural 

model, which specifies relationships between the latent constructs under investigation 

(e.g., self-esteem and the over-evaluation of weight and shape). The overall model 

consists of both the measurement and structural components, and can be further divided 

into exogenous (predictor) and endogenous (dependent) variables. Feedback loops 

within the models were not specified, due to the use of prospective data. 

8.3.5.1. Measurement models 

For BMI z-score, Perfectionism, Parental Concern about Child Weight, Weight 

and Shape Over-Evaluation, and Binge Eating, measurement models consisted of one 

(BMI z-score, perfectionism, parental concern about child weight) or two (weight and 
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shape over-evaluation, binge eating) indicator variables. Error terms for those variables 

were thus fixed to pre-specified levels. For BMI z-Score, Parental Concern about Child 

Weight, and Weight and Shape Over-Evaluation, error terms were fixed to the standard 

error of the item mean, which equated to 0.05 for BMI z-score, 0.05 for parental concern 

about child weight, and between .08 and .10 for over-evaluation of weight and shape (B. 

Byrne, 1998). For categorical, interviewer-rated variables (Perfectionism and Binge 

Eating), error terms were set somewhat higher (=.20), in recognition of the possibility of 

inter-rater differences in how perfectionism and binge eating episodes were coded.  

For the other variables under investigation, measurement models were 

constructed by taking the highest loading items, as identified through principal 

components analysis, from the MMIS (media influences), Global Self-Worth subscale of 

the SPPC (self-esteem), SLSS (family satisfaction), Weight Concern and Shape Concern 

subscales of the ChEDE (weight and shape concern), CDI (depressive symptoms), 

Restraint subscale of the ChEDE (restraint), and CARES (emotional eating). This 

approach to identifying indicator variables is beneficial when a large number of potential 

indicator variables is available, and is consistent with recommendations and with 

previous research in this area (e.g., D. A. Cole & Maxwell, 2003; Decaluwe & Braet, 

2005). Three indicator items were used for each construct, with the exception of Weight 

and Shape Concern, where four indicator variables were used (due to both weight 

concerns and shape concerns being assessed). 

After identifying indicator variables for each latent construct, confirmatory factor 

analysis was conducted in LISREL 8.72 for the exogenous and endogenous 

measurement models within each overall model. Error terms for each set of indicator 

variables were allowed to co-vary. Exogenous constructs were those that were not 
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predicted by any other construct within the model (e.g., BMI z-score, self-esteem), 

whilst endogenous constructs were those that were predicted by at least one other 

construct (e.g., weight and shape concern, binge eating). Analyses were conducted using 

polychoric correlations and covariance matrices, using the maximum likelihood 

technique. Due to the hierarchical nature of the data (children clustered within families), 

covariance matrices were obtained using the multilevel feature of PRELIS. Specifically, 

analyses were run using family as the Level 3 grouping variable and children as the 

Level 2 grouping variable. The Level 2 covariance matrix was then used for all analyses. 

This matrix can be considered to represent relationships between variables at the child 

level, relatively independent of any effects at the family level (Mehta & Neale, 2005).  

Measurement models were evaluated in terms of (i) the overall Chi square value 

and (ii) the Goodness of Fit Index (GFI), Adjusted Goodness of Fit Index (AGFI), 

Normed Fit Index (NFI), Comparative Fit Index (CFI), Parsimonious Goodness of Fit 

Index (PGFI), Critical N (CN), and Root Mean Square Error of Approximation 

(RMSEA). The Chi square statistic should be small relative to the degrees of freedom 

and non-significant, if a model does not differ significantly from the observed data. For 

a model to be considered a “good fit”, the GFI, AGFI, NFI, and CFI should also exceed 

.90, with values closer to 1.00 being preferable and values above .85 being acceptable in 

small samples. For the PFI, values should be in the vicinity of .50, and for the RMSEA, 

values should be below .05, with values below .10 being considered acceptable. Finally, 

the CN should exceed 200 in most cases, with values below 150 indicating that the 

sample size may be insufficient for an adequate model fit to be estimated (B. Byrne, 

1998; Kelloway, 1998; Raykov & Marcoulides, 2006).  
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8.3.5.2. Structural models  

After measurement models had been estimated, the exogenous and endogenous 

components of each model were combined and the structural pathways specified. For 

these analyses, pathways between the latent constructs and their respective indicator 

variables were fixed to the values identified during measurement model analyses. Thus, 

only pathways between the latent constructs needed to be estimated at this stage. This 

approach reduces the number of pathways being estimated at any one time, something 

that is advantageous when many paths are being investigated and sample size may 

become an issue.  

The overall structural models were also evaluated using the Chi square statistic 

and the goodness-of-fit indices described above. As the models were not nested (i.e., no 

one model was a subset of another, as each had different latent and indicator variables), 

it was not possible to utilise Chi square difference tests to statistically compare the 

models’ fit. However, the predictive utility of each model was compared by examining 

the percentage of variance accounted for in binge eating by each model.  

It is important to note that no single measure of fit (or non-fit) is sufficient for 

judging the adequacy or otherwise of a structural equation model. Most fit indices are 

influenced by sample size and the number and complexity of the specified pathways, 

and thus need to be interpreted in conjunction with the predictive utility and theoretical 

grounding of the model in question. It is also advisable that fit statistics be interpreted in 

the context of other models or theories within the research area, so that the relative fit of 

the model can be ascertained (B. Byrne, 1998; Goffin, 2006; McDonald & Ringo Ho, 

2002). 
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8.3.5.3. Gender interaction terms 

Gender interaction terms were specified for the data-driven model. Analyses 

were conducted using the approach outlined by Kline and Dunn (2000), where indicator 

variables are centred prior to interaction terms being produced (to prevent 

multicollinearity difficulties) and interaction constructs are subsequently created using 

centered interaction terms. Specifically, additional latent constructs were specified 

within the structural model, using centered gender interaction terms as indicator 

variables (Kline & Dunn, 2000). For this study, a Time 1 gender interaction construct 

was created using three indicator variables: gender x the proportionally weighted and 

centered composite score for Time 1 Self-Esteem, gender x the proportionally weighted 

and centered composite score for Time 1 Media Influences, and gender x the 

proportionally weighted and centered composite score for Time 1 Weight and Shape 

Over-Evaluation. A Time 2 gender interaction construct was created using one indicator 

variable: gender x the proportionally weighted and centered composite score for Time 2 

Weight and Shape Concern. Proportionally weighted composite scores are calculated 

using a set of component items (i.e., the items used to assess self-esteem), weighted for 

their relative contribution to the latent construct in question (i.e., self-esteem), and may 

also be referred to as factor scores for the latent variables within a model (Rowe, 2003). 

Kline and Dunn (2000) recommend that any significant interaction effects are 

followed up with group-specific analyses, where pathways between the variables under 

investigation are estimated for each group separately (for boys and girls in this instance). 

However, others have debated the validity of this approach (Cortina, Chen, & Dunlap, 

2001; Rigdon, Schumacker, & Wohtke, 1998), as it is likely that measurement models 

will also differ across sub-groups, making differences in the degree of association 
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between latent variables difficult to interpret. In the current study, the size of the sample 

also precluded sub-group analyses. Therefore, gender interaction effects were probed 

using the approach outlined by Aiken and West (1991), which is consistent with the 

method utilised in the earlier studies of this thesis, and in other studies of interaction 

effects in structural equation models (Cortina et al., 2001; Jaccard & Wan, 1995). 

8.4. Results 

8.4.1. Preliminary analyses 

Most indicator variables were significantly skewed, with skewness values 

ranging in magnitude from 1.10 to 4.01 and kurtosis values ranging in magnitude from 

.51 to 15.85. Although LISREL includes several methods of parameter estimation that 

are suited to non-normally distributed data (e.g., weighted least squares and diagonally 

weighted least squares), these methods require very large sample sizes, making them 

unsuitable for the current study. Accordingly, all indicator variables were normalized 

prior to analysis using Blom’s method. Most variables remained significantly skewed 

after normalisation, but skewness values were reduced to a range that may be considered 

“moderately non-normal” (i.e., skewness values < 3; Curran, West, & Finch, 1996), and 

kurtosis values to the range that may be considered normal (kurtosis values <7; Curran 

et al., 1996). Maximum likelihood estimation is considered robust to moderate violations 

of normality (Curran et al., 1996; B. Byrne, 1998), and the normalised data were 

therefore considered suitable for analysis with this method.  
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8.4.2. Measurement models 

8.4.2.1. Dual-pathway model 

In the dual-pathway model, the exogenous model consisted of Time 1 BMI z-

score, Time 1 Weight and Shape Concern (to control for prior levels of Time 2 Weight 

and Shape Concern), Time 2 Restraint (to control for prior levels of Time 3 Restraint), 

and Time 2 Depressive Symptoms (to control for prior levels of Time 3 Depressive 

Symptoms). The endogenous model consisted of Time 1 Media Influences, Time 2 

Weight and Shape Concern, Time 3 Restraint, Time 3 Depressive Symptoms, and Time 

3 Binge Eating (see Figure 5).  

Principal components analysis was used to identify the three highest loading 

items from the MMIS at Time 1, the ChEDE Restraint subscale at Time 3, and the CDI 

at Time 3, and the four highest loading items from the ChEDE Weight Concern and 

Shape Concern subscales at Time 2. The identified variables are summarised in Table 1, 

below. The items used as indicators of Time 2 Weight and Shape Concern, Time 3 

Restraint, and Time 3 Depressive Symptoms were also used as indicators of those 

constructs at earlier assessment points. Indicator variables for Time 1 BMI z-score 

(measured BMI z-score) and Time 3 Binge Eating (the onset of OBE between Time 2 

and Time 3, and the onset of SBE between Time 2 and Time 3) are also shown in Table 

1. 

When confirmatory factor analysis was conducted for the exogenous dual-

pathway measurement model, the Chi square statistic was significant, χ2(15) = 37.70, p 

= .001, but fit statistics were good (e.g., GFI = .97; see Table 5). Similar results were 

obtained for the endogenous measurement model, χ2(33) = 53.88, p = .004, GFI = .97 
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(see Table 5). Standardised item loadings, standard error terms, and t-values for the 

indicator variables within each measurement model are shown in Table 1.  

 

Table 1. 

Indicator variables in Stice et al.’s dual-pathway model 

 Item Standardised 

Coefficient 

 

SE 

 

t-value

Exogenous Model 

Time 1 BMI z-score    

  bmiz BMI z-score .95 .09 19.71 

Time 1 Weight and Shape Concern    

  ws35 Dissatisfaction with weight  .88 .23 - 

  ws38 Dissatisfaction with shape .89 .21 18.60 

  ws43 Discomfort seeing body .86 .25 18.09 

  ws44 Avoidance of exposure .74 .45 13.76 

Time 2 Restraint    

  r2 Restraint over Eating .79 .37 - 

  r5 Food Avoidance .73 .46 13.04 

  r6 Dietary rules .93 .14 11.80 

Time 2 Depressive Symptoms    

  d1 I feel sad .57 .67 - 

  d4 I hate myself 1.061  .12 6.36 

  d8 I feel alone .41 .63 4.99 

Endogenous Model 

Time 1 Media Influences    

  m6 I try to look like the models in magazines .81 .34 7.54 

  m9 I would like my body to look like the 

models in magazines 

 

1.011 

 

.02 

 

- 

  m11 I try to look like the actors/ actresses in 

movies 

 

.62 

 

.62 

 

6.14 
Continued below



 202

Table 1 continued 
Time 2 Weight and Shape Concern    

  ws35 Dissatisfaction with weight  1.091 .29 - 

  ws38 Dissatisfaction with shape .78 .30 12.19 

  ws43 Discomfort seeing body .82 .33 12.34 

  ws44 Avoidance of exposure .79 .37 10.29 

Time 3 Restraint    

  r2 Restraint over Eating .90 .19 - 

  r5 Food Avoidance .48 .55 8.47 

  r6 Dietary rules .68 .53 10.85 

Time 3 Depression    

  d1 I feel sad .92 .15 - 

  d4 I hate myself 1.401 .09 11.19 

  d8 I feel alone .85 .25 12.20 

Time 3 Binge Eating    

  obe Objective Binge Eating .91 .20 - 

  sbe Subjective Binge Eating .91 .20 13.78 
1 In contrast to other statistical techniques, standardised coefficients can exceed 1 in structural equation 
modelling 
Note. T-values were not tested for the highest loading item in each set.  SE = Standard Error. The error 
term for BMI z-score was set to .05, and the error terms for objective and subjective binge eating were set 
to 0.20 
 
 

8.4.2.2. Original cognitive-behavioural model 

In the original cognitive-behavioural model, the exogenous model consisted of 

Time 1 Self-Esteem, Time 1 Weight and Shape Over-Evaluation (to control for prior 

levels of Time 2 Weight and Shape Over-Evaluation), and Time 2 Restraint (to control 

for prior levels of Time 3 Restraint). The endogenous model consisted of Time 2 Weight 

and Shape Over-Evaluation, Time 3 Restraint, and Time 3 Binge Eating.  
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Principal components analysis was conducted to identify the three highest 

loading items from the SPPC Global Self-Worth subscale at Time 1.  The indicator 

variables for Restraint were identical to those utilised in the dual-pathway model. 

Weight and Shape Over-Evaluation was defined by the two ChEDE items designed to 

assess over-evaluation of weight and over-evaluation of shape, and Binge Eating was, 

again, defined by the development of OBE between Time 2 and Time 3 and the 

development of SBE between Time 2 and Time 3. Variables are summarised in Table 2.  

When confirmatory factor analysis was conducted for the exogenous 

measurement model, the Chi square statistic was significant, χ2(9) = 17.32, p = .04, but 

fit statistics were good (e.g., GFI = .98; see Table 5). The endogenous measurement 

model also provided a good fit to the observed data (e.g., GFI = .99; see Table 5), and in 

this instance the Chi square value was not significant, χ2(6) = 12.48, p = .05. 

Standardised item coefficients, standard error terms, and t-values for the indicator 

variables are shown in Table 2.  
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Table 2. 

Indicator variables within Fairburn et al.’s original cognitive-behavioural model 

  
Item 

Standardised 
Coefficient 

 
SE 

 
t-value 

Exogenous Model 
Time 1 Self-Esteem     

  se18 Happy with self as a person  .67 .55 9.90 

  se24 Like the kind of person you are .78 .38 10.93 

  se30 Happy being the way you are .86 .26 - 

Time 1 Weight and Shape Over-Evaluation    

  ov1 Over-Evaluation of Shape .92 .15 16.90 

  ov2 Over-Evaluation of Weight 1.021  .04 - 

Time 2 Restraint    

  r2 Restraint over Eating .91 .17 - 

  r5 Food Avoidance .96 .08 22.84 

  r6 Dietary rules .79 .38 16.77 

Endogenous Model 

Time 2 Weight and Shape Over-Evaluation    

  ov1 Over-Evaluation of Shape .95 .10 20.15 

  ov2 Over-Evaluation of Weight .99 .02 - 

Time 3 Restraint    

  r2 Restraint over Eating .81 .34 - 

  r5 Food Avoidance .94 .11 11.28 

  r6 Dietary rules .77 .41 15.65 

Time 3 Binge Eating    

  obe Objective Binge Eating .89 .20 - 

  sbe Subjective Binge Eating .89 .20 13.29 
1 In contrast to other statistical techniques, standardised coefficients can exceed 1 in structural equation 
modelling 
Note. T-values were not tested for the highest loading item in each set.  SE = Standard Error. The error 

terms for over-evaluation of shape and over-evaluation of weight were set to .10 and .08, respectively, and 

the error terms for objective and subjective binge eating were set to 0.20 
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8.4.2.3. Enhanced cognitive-behavioural model 

In the enhanced cognitive-behavioural model, the exogenous model consisted of 

Time 1 Self-Esteem, Time 1 Perfectionism, Time 1 Family Dissatisfaction, Time 1 

Weight and Shape Over-Evaluation (to control for prior levels of Time 2 Weight and 

Shape Over-Evaluation), Time 2 Restraint (to control for prior levels of Time 3 

Restraint), and Time 3 Emotional Eating. The endogenous model was identical to that 

for the original cognitive-behavioural model, consisting of Time 2 Weight and Shape 

Over-Evaluation, Time 3 Restraint, and Time 3 Binge Eating.  

Principal components analysis was conducted to identify the three highest 

loading items from the SLSS at Time 2 and the CARES at Time 3. The indicators for 

Self-Esteem, Weight and Shape Over-Evaluation, Restraint, and Binge Eating were 

identical to those used for the original cognitive-behavioural model. Variables are 

summarised in Table 3.  

When confirmatory factor analysis was conducted for the exogenous 

measurement model, the Chi square statistic was significant, χ2(35) = 76.46, p = .006, 

but fit statistics were good (e.g., GFI = .96; see Table 5). Results for the endogenous 

measurement model were presented above (i.e., χ2(6) = 12.48, p = .05, GFI = .99). 

Standardised item coefficients, standard error terms, and t-values for the indicator 

variables are shown in Table 3.  
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Table 3. 

Indicator variables within Fairburn et al.’s enhanced cognitive-behavioural model 

  

Item 

Standardised 

Coefficient 

 

SE 

 

t-value 

Exogenous Model 

Time 1 Self-Esteem     

  se18 Happy with self as a person  .69 .52 10.19 

  se24 Like the kind of person you are .81 .34 11.33 

  se30 Happy being the way you are .81 .34 - 

Time 1 Perfectionism    

  perf Parent-reported perfectionism .99 .01 - 

Time 1 Family Satisfaction    

  fs2 My family gets along well together .92 .15 - 

  fs6 Members of my family talk nicely to one 

another 

 

.82 

 

.33 

 

14.34 

  fs7 My parents treat me fairly .66 .57 11.17 

Time 1 Weight and Shape Over-Evaluation    

  ov1 Over-Evaluation of Shape .94 .09 16.51 

  ov2 Over-Evaluation of Weight 1.00 .02 - 

Time 2 Restraint    

  r2 Restraint over Eating .90 .17 - 

  r5 Food Avoidance .97 .08 15.12 

  r6 Dietary rules .73 .38 7.52 

Time 3 Emotional Eating    

  ee2 Eat when worried, anxious or tense .89 .20 - 

  ee5 Eat when things have gone wrong .86 .26 15.65 

  ee7 Eat to block out bad feelings .77 .40 14.19 
Continued below
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Table 3 continued  

Endogenous Model 

Time 2 Weight and Shape Over-Evaluation    

  ov1 Over-Evaluation of Shape .95 .10 20.15 

  ov2 Over-Evaluation of Weight .99 .02 - 

Time 3 Restraint    

  r2 Restraint over Eating .81 .34 - 

  r5 Food Avoidance .94 .11 11.28 

  r6 Dietary rules .77 .41 15.65 

Time 3 Binge Eating    

  obe Objective Binge Eating .89 .20 - 

  sbe Subjective Binge Eating .89 .20 13.29 
Note. T-values were not tested for the highest loading item in each set.  SE = Standard Error. The error 

terms for over-evaluation of shape and over-evaluation of weight were set to .10 and .08, respectively, and 

the error terms for perfectionism, objective binge eating, and subjective binge eating were set to 0.20 

 

8.4.2.4. Data-driven model 

For the data-driven model, the exogenous model consisted of Time 1 Self-

Esteem, Time 1 Media Influences, Time 1 Parental Concern about Child Weight, Time 1 

BMI z-score (included to distinguish effects of parental concern about child weight from 

those of actual child weight), Time 1 Weight and Shape Over-Evaluation, Time 1 

Weight and Shape Concern (to control for prior levels of Time 2 Weight and Shape 

Concern), Time 2 Restraint (to control for prior levels of Time 3 Restraint), and Time 3 

Emotional Eating. The endogenous model consisted of Time 2 Weight and Shape 

Concern, Time 3 Restraint, and Time 3 Binge Eating. Indicator variables for these 

constructs were identified in analyses for the earlier models, and are summarised in 

Table 4.  
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When confirmatory factor analysis was conducted for the exogenous 

measurement model, the Chi square statistic was significant, χ2(82) = 137.92, p = .001, 

but fit statistics were, again, good (e.g., GFI = .94; see Table 5). For the endogenous 

measurement model, fit statistics were excellent (e.g., GFI = .99) and the Chi square 

value was not significant, χ2(5) = 8.97, p = .11. Standardised item coefficients, standard 

error terms, and t-values for the indicator variables are shown in Table 4.  

 

Table 4. 

Indicator variables within the data-driven model 

  
Item 

Standardised 
Coefficient 

 
SE 

 
t-value 

Exogenous Model 
Time 1 Self-Esteem     

  se18 Happy with self as a person  .63 .45 10.19 

  se24 Like the kind of person you are .74 .36 11.33 

  se30 Happy being the way you are .80 .26 - 

Time 1 Media Influences    

  m6 I try to look like the models in magazines 1.041  .04 7.54 

  m9 I would like my body to look like the 

models in magazines 

 

.98 

 

.04 

 

- 

  m11 I try to look like the actors/ actresses in 

movies 

 

.66 

 

.56 

 

6.14 

Time 1 Parental Concern About Child Weight    

  pcon Parental concern about child weight .95 .09  

Time 1 BMI z-score    

  bmiz BMI z-score .98 .05  

Time 1 Weight and Shape Over-Evaluation    

  ov1 Over-Evaluation of Shape .92 .16 16.51 

  ov2 Over-Evaluation of Weight .93 .13 - 
Continued below 
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Table 4 continued 
Time 1 Weight and Shape Concern    

  ws35 Dissatisfaction with weight  .95 .23 - 

  ws38 Dissatisfaction with shape .97 .21 18.60 

  ws43 Discomfort seeing body .80 .25 18.09 

  ws44 Avoidance of exposure .77 .45 13.76 

Time 2 Restraint    

   r2 Restraint over Eating .72 .17 - 

   r5 Food Avoidance .77 .08 15.12 

   r6 Dietary rules .89 .38 7.52 

Time 3 Emotional Eating    

  ee2 Eat when worried, anxious or tense .85 .15 - 

  ee5 Eat when things have gone wrong .78 .27 13.75 

  ee7 Eat to block out bad feelings .75 .44 5.74 

Endogenous Model 

Time 2 Weight and Shape Concern    

  ws35 Dissatisfaction with weight  .83 .31 - 

  ws38 Dissatisfaction with shape .76 .42 29.27 

  ws43 Discomfort seeing body 1.00 .08 20.22 

  ws44 Avoidance of exposure .87 .24 17.80 

Time 3 Restraint    

   r2 Restraint over Eating .82 .38 - 

   r5 Food Avoidance .84 .30 9.68 

   r6 Dietary rules .90 .20 9.34 

Time 3 Binge Eating    

  obe Objective Binge Eating .90 .20 - 

  sbe Subjective Binge Eating .89 .20 13.64 
1 In contrast to other statistical techniques, standardised coefficients can exceed 1 in structural equation 
modelling 
Note. T-values were not tested for the highest loading item in each set.  SE = Standard Error. The error 
terms for parental concern about child weight and BMI z-score was set to .05, the error terms for over-
evaluation of shape and over-evaluation of weight were set to .08 and .10, respectively, and the error terms 
for objective binge eating and subjective binge eating were set to 0.20.  



 210

Table 5. 

Fit statistics for the exogenous and endogenous measurement models for the four models 

of binge eating  

 RMSEA GFI AGFI NFI CFI PGFI CN 

Dual Pathway 

Exogenous .05 .97 .90 .98 .99 .30 222.75 

Endogenous .08 .97 .86 .99 .99 .19 176.33 

Original Cognitive-Behavioural 

Exogenous .06 .98 .93 .99 .99 .25 284.15 

Endogenous1  .07 .99 .93 .99 .99 .21 292.46 

Enhanced Cognitive-Behavioural 

Exogenous .07 .96 .86 .97 .98 .28 165.20 

Endogenous1 .07 .99 .93 .99 .99 .21 292.46 

Data-driven 

Exogenous .05 .94 .86 .98 .99 .37 184.48 

Endogenous .06 .99 .92 .99 .99 .11 396.12 
1 These models were identical 

Note. RMSEA = Root Mean Square Error of Approximation, GFI = Goodness of Fit Index, AGFI = 

Adjusted Goodness of Fit Index, NFI = Normed Fit Index, CFI = Comparative Fit Index, PGFI = 

Parsimony Goodness of Fit Index, CN = Critical N 

 

8.4.3.  Structural models 

8.4.3.1. Dual-pathway model 

When the structural component of the dual-pathway model was specified, with 

indicator variables fixed to the values identified in measurement model analyses, three 

key pathways within the model failed to reach significance: Time 1 BMI z-score to Time 

1 Media Influences, Time 1 BMI z-score to Time 2 Weight and Shape Concern, and 

Time 2 Weight and Shape Concern to Time 3 Depressive Symptoms (see Figure 5). The 

model also provided an average fit to the data, with a significant Chi square value, 
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χ2(284) = 459.11, p < .001, and fit statistics that were acceptable, but sub-optimal (e.g., 

GFI = .87; see Table 6). The model accounted for 52% of the variance in binge eating, 

95% of the variance in Time 2 Weight and Shape Concern, 54% of the variance in Time 

3 Restraint, and 54% of the variance in Time 3 Depressive Symptoms. Standardised 

coefficients for the structural model are shown in Figure 5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. Structural model (with standardized coefficients) for Stice and colleagues’ dual-pathway model of 

binge eating. Dotted lines indicate standard error terms, and constructs in italics are included to control for 

previous levels of the Time 2 and 3 variables under investigation. 
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within the model were significant. However, the model differed significantly from the 

observed data, χ2(82) = 490.85, p < .001, and fit statistics were poor (e.g., GFI = .78; see 

Table 6). The model accounted for 33% of the variance in Time 3 Binge Eating, 27% of 

the variance in Time 2 Over-Evaluation, and 41% of the variance in Time 3 Restraint. 

Standardised coefficients for the structural model are shown in Figure 6.  

 

 

 

 

 

 

 

 

 
Figure 6. Structural model (with standardized coefficients) for Fairburn and colleagues’ original cognitive-

behavioural model of binge eating. Dotted lines indicate standard error terms, and constructs in italics are 

included to control for previous levels of the Time 2 and 3 variables under investigation. 

 

8.4.3.3. Enhanced cognitive-behavioural model  

When the enhanced cognitive-behavioural model was specified, with indicator 

variables fixed to the values identified in measurement model analyses, the Chi square 

statistic remained significant, but was reduced, χ2(199) = 243.69, p = .02. Fit statistics 

were also good (e.g., GFI = .91; see Table 6), although four of the specified pathways 

were not significant: Time 1 Self-Esteem to Time 1 Perfectionism, Time 1 Perfectionism 

to Time 2 Over-Evaluation, Time 1 Family Satisfaction to Time 2 Over-Evaluation, and 

Time 1 Family Satisfaction to Time 3 Restraint (see Figure 7). The model accounted for 

T1 Self-
Esteem 

T1 Over-
Evaluation 

 

T3 Restraint T2 Over-
Evaluation 

 

T2 Restraint 

T3 Binge 
Eating 

 -.24** 

.41** 

 .22** 

.57** 

χ2(82) = 490.85, p < .001, RMSEA = .12 

.73 

 .90** 

.56 .18 



 213

virtually all of the variance in Time 3 Binge Eating (99%), as well as 60% of the 

variance in Time 2 Over-Evaluation, and 51% of the variance in Time 3 Restraint. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7. Structural model (with standardized coefficients) for Fairburn and colleagues’ enhanced 

cognitive-behavioural model of binge eating. Dotted lines indicate standard error terms, and constructs in 

italics are included to control for previous levels of the Time 2 and 3 variables under investigation. 

 

8.4.3.4. Data-driven model 
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Eating, as well as 97% of the variance in Time 2 Weight and Shape Concern and 53% of 

the variance in Time 3 Restraint.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Structural model (with standardized coefficients) for the data-drive model of binge eating, 

without gender interaction terms. Dotted lines indicate standard error terms, and constructs in italics are 

included to control for previous levels of the Time 2 and 3 variables under investigation. 
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reach significance. In contrast, the Time 2 gender interaction construct was not 

significant in predicting Time 3 Restraint, and the original pathway from Time 2 Weight 

and Shape Concern to Time 3 Restraint remained significant. Standardised coefficients 

for pathways between the latent variables are shown in Figure 9. Standardised item 

loadings for the indicator variables within each gender interaction construct are shown, 

as these are not reported elsewhere.  
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Figure 9. Structural model (with standardized coefficients) for the data-drive model of binge eating with 

gender interaction terms. Indicator variables for the gender interaction construct are also shown. Dotted lines 

indicate standard error terms, and constructs in italics are included to control for previous levels of the Time 2 

and 3 variables under investigation. 

T1 BMI z-
score 

T1 Weight & 
Shape Conc. 

 

T3 Restraint T2 Weight & 
Shape Conc. 

 

T2 Restraint 

T3 Binge 
Eating 

  .68** 

 .56** 

  .33** 

.30 

 .73** 

.57 .79 

 .97** 

T1 Self-
Esteem 

T1 Parental concern 
re. child weight 

T1 Media 
Influences 

T1 Over-
Evaluation 

.25* 

  .14* 

.27** 

-.14 

  .12 

T3 Emotional 
Eating 

 .28* 

T1 Gender 
interaction terms 

Gender x self-
esteem 

Gender x over-
evaluation 

  

 -.67** 

 .47* .40* 

Gender x media 
influences

 .05 

T2 Gender 
interaction terms 

Gender x weight & 
shape conc.

  .97** 

χ2(488) = 967.88, p < .001, RMSEA = .05 



 217

Table 6. 

Fit statistics for the overall dual pathway, cognitive behavioural, and data driven 

models 

 RMSEA GFI AGFI NFI CFI PGFI CN 

Dual Pathway .05 .87 .84 .89 .95 .70 157.24 

Cognitive Behav.         

Original .12 .78 .75 .83 .85 .69 51.71 

Enhanced .03 .91 .89 .86 .97 .72 240.21 

Data driven        

Without gender 

interaction terms 

 

.06 

 

.84 

 

.81 

 

.88 

 

.96 

 

.80 

 

186.36 

With gender 

interaction terms 

 

.05 

 

.88 

 

.85 

 

.89 

 

.96 

 

.72 

 

186.90 
Note. RMSEA = Root Mean Square Error of Approximation, GFI = Goodness of Fit Index, AGFI = 

Adjusted Goodness of Fit Index, NFI = Normed Fit Index, CFI = Comparative Fit Index, PGFI = 

Parsimony Goodness of Fit Index, CN = Critical N 

 

8.4.4. Gender interaction effects 

To clarify the nature of gender differences within the data-driven model, 

associations between variables for which gender differences were hypothesized to exist 

were probed using the approach outlined in Aiken and West (1991) and Holmbeck 

(2002). Prior levels of the dependent variable in question (weight and shape concern or 

restraint) were controlled for in each instance, and proportionally weighted composite 

scores were used for all analyses.  

Results are summarised in Figures 10a through 10d. As shown, the association 

between Time 1 Self-Esteem and Time 2 Weight and Shape Concern, controlling for the 

effects of Time 1 Weight and Shape Concern, was significant for girls but not boys (see 

Figure 10a). The association between Time 1 Media Influences and Time 2 Weight and 
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Shape Concern was also significant for girls but not boys (Figure 10b), as was the 

association between Time 1 Weight and Shape Over-Evaluation and Time 2 Weight and 

Shape Concern (Figure 10c). The relationship between Time 2 Weight and Shape 

Concern and Time 3 Restraint was significant for both sexes. Consistent with the non-

significant gender effect identified in the structural model, the strength of association 

between Concern and Restraint was also comparable across boys and girls (see Figure 

10d). 
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Figure 10a. Regression lines for relations between Time 1 Self-Esteem and Time 2 Weight and Shape 

Concern, as moderated by gender, using proportionally weighted composite scores and controlling for 

the effects of Time 1 Weight and Shape Concern 
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Figure 10c. Regression lines for relations between Time 1 Weight & Shape Over-Evaluation and Time 

2 Weight and Shape Concern, as moderated by gender, using proportionally weighted composite scores 

and controlling for the effects of Time 1 Weight and Shape Concern 
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Figure 10b. Regression lines for relations between Time 1 Media Influences and Time 2 Weight and 

Shape Concern, as moderated by gender, using proportionally weighted composite scores and 

controlling for the effects of Time 1 Weight and Shape Concern 
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8.4.5. Summary 

This study evaluated four models of binge eating development using multilevel 

longitudinal structural equation modelling. Measurement model results were presented 

in Section 8.4.2; all models provided an acceptable fit to the observed data. Structural 

model results were presented in Section 8.4.3; the dual-pathway, enhanced cognitive-

behavioural, and data-driven models provided an acceptable fit to the observed data, 

whilst the original cognitive-behavioural model did not. Results were best for the 

enhanced cognitive-behavioural account. Gender interaction effects were examined in 

Section 8.4.4, and partial support was provided for the hypothesized differences between 

boys and girls. 
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Figure 10d. Regression lines for relations between Time 2 Weight & Shape Concern and Time 3 

Restraint, as moderated by gender, using proportionally weighted composite scores and controlling for 

the effects of Time 2 Restraint 
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8.5. Discussion 

This study aimed to evaluate and compare the dual-pathway, original cognitive-

behavioural, and enhanced cognitive-behavioural models of binge eating using 

prospective data collected from pre- to early-adolescent boys and girls. It also aimed to 

compare these theoretically-derived models with a data-driven model of binge eating, 

developed on the basis of earlier analyses with the same participants. The results extend 

and complement those from previous research on binge eating and other eating disorder 

symptoms in childhood, and provide insight into the relative importance of different 

variables in predicting the onset of binge eating. 

It was hypothesized that all four models would provide a good fit to the observed 

data. This prediction was not supported, as the original cognitive-behavioural model 

could not be considered a “good fit” in this sample. This contrasts with results from 

previous studies, and may stem from differences in the sample used (i.e., boys and girls 

of varying ages and weights, vs. obese boys and girls [Decaluwe & Braet, 2005], female 

adolescents [Wade & Lowes, 2002], or adult men and women [S. M. Byrne & McLean, 

2002]) and/or from the use of prospective data. Regarding this latter point, it is possible 

that the original cognitive-behavioural model can account for the maintenance of binge 

eating, but not its development. In contrast, fit statistics were acceptable or good for the 

dual-pathway, enhanced cognitive-behavioural, and data-driven models of binge eating. 

This is consistent with the study’s second hypothesis, and suggests that the validity of 

binge eating theories may be improved by the inclusion of an affect-related pathway to 

binge eating. The enhanced cognitive-behavioural and data-driven models also 

accounted for virtually all of the variance in binge eating (99%), whereas the dual-
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pathway model accounted for approximately half (52%). This suggests that an 

individual’s response to negative emotions (in this study, assessed as eating in response 

to negative emotions) may be more powerful in predicting binge eating than negative 

emotions per se. These results require replication, however, given that there is evident 

overlap between the variable used to assess mood intolerance in this research and the 

outcome variable of binge eating behaviour. Identification of similar results with a 

direct, non-eating related measure of mood intolerance would provide additional support 

for the role of this construct in the development and/or maintenance of binge eating.  

 The third hypothesis of this study was that gender differences would exist in the 

degree of association between variables, as defined in the data-driven model. This 

prediction was partially supported. Gender differences were identified in relation to self-

esteem, media influences, and weight and shape over-evaluation, with the strength of 

association between these variables and weight and shape concern being greater for girls 

than for boys. However, the relationship between weight and shape concern and dietary 

restraint did not differ significantly across the two sexes. This contrasts with findings 

from Study 1b, but may be explained by between-study differences in how weight and 

shape concern and dietary restraint were assessed (i.e., using a discrete number of high-

loading indicator variables, vs. pre-defined subscale scores). The results do suggest that 

certain aspects of existing binge eating theories may be applicable to both sexes (most 

notably, links between weight and shape concern and later dieting), even as other aspects 

are not (links between psychosocial factors and later weight and shape concern). Should 

sample sizes permit, it would be useful for future studies to extend these results by 

specifying gender interaction terms for all proposed relationships (including those in the 

theoretically-derived models), and/or evaluating models for male and female participants 
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separately. This latter strategy has certain limitations, but would allow the overall 

validity of the models to be compared across male and female participants.  

 The enhanced, transdiagnostic cognitive-behavioural model provided the best fit 

to the data in this sample. Of the theoretically-derived models, it also accounted for the 

greatest proportion of the variance in binge eating. Four of the proposed pathways were 

not significant, however, meaning that only the family satisfaction (assessed as an index 

of interpersonal difficulties) and emotional eating (assessed as a proxy for mood 

intolerance) components of the extended model were substantiated. Low self-esteem was 

not significantly associated with perfectionism, and perfectionism was not significantly 

associated with the over-evaluation of weight and shape. Further evaluation of the 

enhanced model is thus required, before the overall model can be considered valid. As 

this study had a specific focus on binge eating, it is also important that the model’s 

ability to account for other eating disorder symptoms (such as self-induced vomiting, 

laxative misuse, driven exercise for weight control, and/or persistent strict dieting and 

low weight) be considered in future analyses. 

 This study has a number of strengths. As noted, it is the first study to 

simultaneously evaluate the dual-pathway and cognitive-behavioural models of binge 

eating. Results suggest that the enhanced cognitive-behavioural model may be more 

successful in predicting binge eating onset than the dual-pathway account, but that both 

theories are able to explain binge eating development successfully. The study is also the 

first to test the cognitive-behavioural models (original and enhanced) using prospective 

data. Results suggest that the cognitive-behavioural framework (and specifically the 

enhanced framework) may be able to account for the development of eating disorder 

symptoms as well as their maintenance. Additional strengths include the age of the 
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sample, which was suited to investigation of changes in eating disorder symptoms over 

time (Littleton & Ollendick, 2003; Smolak, 2004), and the use of interview-based 

measures, which provide additional support for the validity of the assessed constructs. 

Finally, the use of male and female participants allowed gender differences in the degree 

of association between variables to be considered. Although the sample size precluded 

gender-specific evaluations of the theoretical models, the use of gender interaction terms 

in the data-driven model allowed differential relationships between psychosocial 

variables and weight and shape concern to be documented across boys and girls.  

 The relatively modest sample size, and associated restrictions on gender-based 

analyses, represents one limitation of this research. Others include the use of three 

assessment points (rather than four), which precluded all pathways being specified 

prospectively, and, as noted above, the indirect assessment of mood intolerance in the 

enhanced cognitive-behavioural model. Regarding this latter point, there are currently no 

available measures for assessing mood intolerance in children, and no well-validated 

measures for assessing the construct in adults. Development of psychometrically sound 

mood intolerance questionnaires (or revision and/or further validation of existing 

questionnaires) is necessary if additional research on mood intolerance and eating 

disorder symptoms is to occur. Finally, although the enhanced cognitive-behavioural 

model provided the best fit to the data in this sample, fit statistics for the model were 

still far from excellent (e.g., GFI < .95). This may stem from the characteristics of the 

sample, from the four non-significant pathways within the model, and/or from the 

omission of other, unknown variables that are relevant to binge eating development in 

childhood. Additional evaluation of the cognitive-behavioural model, and ongoing 

comparison with other available models, is necessary if these issues are to be addressed.  
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 In summary, this study has provided prospective support for the dual-pathway, 

original cognitive-behavioural, and enhanced cognitive-behavioural accounts of binge 

eating. These models were also compared with a data-driven model, developed with the 

same sample of children used for the current research. The results suggest that the dual-

pathway and enhanced cognitive-behavioural models are both able to predict the 

development of binge eating in pre- to early-adolescent children, and that dietary 

restraint and affect-related difficulties both require consideration in theories of binge 

eating in this age group. The results also suggest that weight and shape concern and 

weight and shape over-evaluation are both able to mediate links between psychosocial 

factors (e.g., media influences, self-esteem) and dietary restraint in children. This 

finding may be specific to the age and developmental stage of the current sample, and it 

would be useful for future studies to consider the relative importance of weight and 

shape concern and weight and shape over-evaluation at different developmental time 

points. It seems possible that increases in cognitive maturity across adolescence, and 

associated increases in the complexity of self-evaluatory systems, may result in weight 

and shape over-evaluation taking on comparatively greater importance in predicting 

disordered eating behaviour. Future studies may also benefit from examining gender 

differences in binge eating models in greater detail, as results from this study suggest 

that there may be meaningful differences in the validity of such models across male and 

female participants.  
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Chapter 9. Summary of Findings: Study 1 

9.1. Overview 

This chapter will review results from Study 1 (Studies 1a through 1d), and 

consider the implications of those results from theoretical and practical perspectives. It 

will also consider how findings from Study 1 relate to the aims and hypotheses of the 

overall thesis.  

As noted in Section 1.1, Study 1 aimed to identify the biological, psychosocial, 

and familial factors that best predict eating disorder symptoms in pre- to early-

adolescent children, and to evaluate and compare different models of disordered eating 

onset and maintenance using structural equation modelling. The hypotheses guiding the 

study, and the thesis as a whole, are repeated below: 

1. Weight and shape concern or body dissatisfaction and the over-evaluation of 

eating, weight and shape and their control are distinct constructs, which have 

different antecedents and consequences 

2. Over-evaluation of eating, weight and shape and their control is central to the 

development and maintenance of eating pathology, and is of greater importance 

in this regard than weight and shape concern 

3. Over-evaluation of eating, weight and shape and their control mediates links 

between other proposed risk factors for eating disorders (i.e., low self-esteem, 

perfectionism) and eating disorder symptomatolgy 

4. Affect-related difficulties represent an alternate pathway to eating disorder 

symptoms, which is distinct from any pathways arising from weight and shape 

over-evaluation  
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9.2. Summary of results 

 Study 1 began with a focus on the prevalence, correlates, and predictors of binge 

eating in children. Binge eating, or “loss of control” eating, represents one of the more 

common behavioural eating disorder symptoms, and may develop in childhood, 

adolescence, or adulthood (Grucza et al., 2007; Tanofsky-Kraff & Yanovski, 2004). 

Study 1a (Chapter 5) found that 5 to 10% of children in the current sample reported 

objective or subjective binge eating, with prevalence rates increasing across the healthy 

weight, overweight, and obese sub-groups. Binge eating did not necessarily persist over 

time, with many children reporting a cessation of symptoms over the 12 month study 

period, but binge eating was cross-sectionally associated with other eating disorder 

features (i.e., elevated dietary restraint and eating, weight and shape concern), the use of 

food to regulate emotions (“emotional eating”), low self-esteem, and depressive 

symptoms. Objective overeating was associated with emotional eating only. This 

provides additional support for the idea that a sense of loss of control over one’s eating, 

rather than the amount of food consumed, is central to the psychopathology of binge 

eating. Study 1a also found that dietary restraint and emotional eating were significant 

prospective predictors of binge eating, a finding that is consistent with existing binge 

eating theories. 

 Study 1b focused on earlier possible precedents of eating disordered behaviours, 

by considering differences in the antecedents and consequences of different body image 

variables. It aimed to identify the biological and psychosocial factors that best predict 

four body image components (body distortion, evaluative body dissatisfaction, weight 

and shape concern, and weight and shape over-evaluation), and the body image 
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component(s) that best predict dietary restraint and binge eating. In so doing, the study 

addressed the first two hypotheses of the broader thesis: that weight and shape concern 

and weight and shape over-evaluation are distinct constructs, and that over-evaluation is 

of greater importance than concern in predicting eating pathology. Scores on the Weight 

Concern and Shape Concern subscales of the Child Eating Disorder Examination 

(ChEDE; Bryant-Waugh et al., 1996) were re-coded for these analyses, so that weight 

and shape concern and weight and shape over-evaluation could be examined separately.  

Results from Study 1b suggest that the theoretical differences between body 

image sub-components can be upheld empirically, and provide insight into the variables 

that may best predict changes in different body image components over time. Contrary 

to expectations, however, weight and shape concern was the strongest predictor of 

dietary restraint and binge eating in this sample, rather than weight and shape over-

evaluation. As noted earlier, these results may be attributable to the young age of the 

sample, and additional research on developmental differences in weight and shape 

concern and weight and shape over-evaluation, and the effects thereof, is required to 

address this possibility. Variables hypothesised to predict weight and shape over-

evaluation (including low self-esteem and perfectionism) also failed to do so in these 

analyses, although low self-esteem and media influences were significant in predicting 

increases in girls’ weight and shape concern scores over time.  

 Study 1c (Chapter 7) took a different approach to the conceptualisation of child 

eating disorder symptoms, by focusing on maternal and family predictors of those 

features. Maternal eating disorder history was associated with elevated child eating 

disorder symptoms and child Body Mass Index (BMI) z-scores, and mothers with a 

history of an eating disorder were more concerned about their children’s weight than 
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other mothers. Maternal concern about child weight was, in turn, the most robust 

predictor of child eating disorder symptoms in this study, with maternal eating disorder 

history, current maternal eating disorder symptoms, and general family or parenting 

characteristics being of secondary (and mostly non-significant) importance. These 

results suggest that mothers with a history of an eating disorder, and those with active 

eating disorder symptoms, will not necessarily transmit dieting behaviours or eating, 

weight and shape concerns to their children, providing that these women can manage 

their level of concern about their children’s weight. Notably, the results also indicate that 

maternal concern about child body weight may be a variable for consideration in 

programmes designed to prevent or reduce child eating pathology.  

 In Study 1d, an effort was made to integrate results from the earlier analyses. 

This final study aimed to evaluate and compare three theoretically-derived models of 

binge eating, which had not been tested in a single sample, with a model of binge eating 

that was based on findings from Studies 1a through 1c. The data-driven model of binge 

eating served two purposes: it allowed the relationships identified in earlier analyses to 

be integrated and tested overall, and it provided a baseline model against which the 

theoretical accounts could be evaluated.  

 Results from Study 1d suggest that the enhanced, transdiagnostic cognitive-

behavioural model may provide the best account of binge eating development in the 

current sample. The original cognitive-behavioural model provided an unacceptable fit 

to the data, whilst the dual-pathway and data-driven models provided acceptable but 

sub-optimal solutions. Not all pathways within the enhanced cognitive-behavioural 

model were significant, however, and the expected associations between perfectionism 

and other variables were not identified. This is consistent with results from Study 1b, 
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and may reflect a genuine null association between perfectionism and low self-esteem or 

weight and shape over-evaluation. Alternatively, the finding may stem from the method 

used to assess child perfectionism in this study. Parent-proxy reports of child 

perfectionism were used because there were no well-validated questionnaire measures of 

perfectionism available for use with children when the Growth and Development (GAD) 

Study commenced. However, differences across parent and child reports of cognition 

and behaviour mean that different results may have emerged if a child-based measure 

had been used.  

It is also important to note that the additional mechanisms proposed in the 

enhanced cognitive-behavioural model (core low self-esteem, perfectionism, mood 

intolerance, and interpersonal difficulties) were intended to account for the persistence 

of eating disorder symptoms in a proportion of eating disordered individuals. The 

current research aimed to determine if the cognitive-behavioural approach could account 

for the development of eating disorder features as well as their persistence, but it 

nonetheless remains that not all individuals who report eating disorder symptoms will 

also report chronically low self-esteem, perfectionism, and so on. Indeed, results from 

Fairburn and colleagues’ recent trial of the transdiagnostic treatment suggest that the 

enhanced version of this intervention is more effective for individuals with notable 

comorbid psychopathology (i.e., core low self-esteem, clinical perfectionism) but not for 

individuals without such psychopathology (Fairburn et al., 2009). As noted in Chapter 2 

(Section 2.3.9), previous research also suggests that perfectionism may be related to 

anorexia nervosa-like symptoms to a greater degree than bulimia nervosa-like or binge 

eating symptoms. As this study focused on pathways to binge eating, it is perhaps 

understandable that perfectionism did not contribute significantly to the analyses. 
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Additional research on the enhanced cognitive-behavioural model, with different 

samples and using different assessment methods, is required to clarify the nature of 

associations between perfectionism and other variables. 

 Family dissatisfaction, assessed as an index of interpersonal difficulties, was 

significant in predicting binge eating in the enhanced cognitive-behavioural model. 

Interestingly, this pathway did not appear to be mediated by either weight and shape 

over-evaluation or dietary restraint, as pathways from family dissatisfaction to those 

variables did not reach significance. Thus, it seems possible that interpersonal or family 

problems may influence binge eating relatively directly. Alternatively, interpersonal 

problems may contribute to binge eating by predicting, or exacerbating, negative affect 

or poor mood tolerance. Affect-related difficulties (depressive symptoms in the dual-

pathway model, and the tendency to use food to regulate emotions in the extended 

cognitive-behavioural and data-driven models) exerted direct effects on binge eating in 

all of the models tested, and the specified relationship between weight and shape 

concern and depressive symptoms failed to reach significance in the dual-pathway 

model. This is consistent with the fourth hypothesis of the overall thesis, and with the 

idea that there are multiple pathways to binge eating, not all of which will stem from 

weight- and shape-related concerns or dieting efforts. The importance of dietary restraint 

in predicting binge eating is well established, and was confirmed in this research, but the 

results clearly suggest that not all cases of binge eating in childhood can be explained by 

dietary restraint. In the future, it will be interesting to determine if mood intolerance can 

predict binge eating when assessed directly, and whether the effects of affect-related 

difficulties extend to other forms of eating disorder symptoms (such as purging or driven 

exercise for weight control). The possibility that interpersonal problems contribute to 
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disordered eating via a contribution to negative affect may also be worthy of additional 

empirical attention. 

 Although Study 1b found that weight and shape concern may be of greater 

importance than weight and shape over-evaluation in predicting dietary restraint and 

binge eating in childhood, results from Study 1d suggest that both constructs are able to 

mediate links between low self-esteem and dietary restraint in the context of overall 

binge eating models. This is likely to reflect the high degree of overlap between the two 

constructs, such that children who were very concerned about their weight or shape also 

tended to evaluate themselves primarily in terms of their weight or shape. Again, it is 

possible that this pattern of results would differ if analyses were repeated with 

adolescents or young adults, underscoring the need for research on developmental shifts 

in the relative importance of concern and over-evaluation. 

 Results from Study 1 need to be interpreted in the context of several identified 

gender differences. The findings suggest that predictors of binge eating may be 

relatively comparable for boys and girls, but that pathways to weight and shape concern 

differ significantly depending on child sex. With the exception of maternal concern 

about child weight, all variables linked to the development of weight and shape concern 

in this study were significant for girls and not for boys. No variables were found to 

significantly predict weight and shape concern in boys and not girls, meaning that 

pathways to body image concerns in males remain poorly understood. It is imperative 

that future studies strive to identify additional contributors to weight and shape concerns 

in males, and that research on eating disorder symptoms be conducted with possible 

gender differences in mind.  
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Results from these analyses also need to be interpreted in the context of 

documented genetic influences on eating disorders and eating disorder symptoms. 

Approximately 50% of the variance in eating disorders may be attributable to genetic 

factors (Kendler et al., 1991; Kendler et al., 1995), and this estimate also extends to sub-

clinical or non-diagnosable eating disorder symptoms (Wade & Bulik, 2007; Wade et 

al., 1998). As research on the aetiology of eating disorders grows increasingly 

sophisticated, it will be possible to consider in greater detail how psychosocial and 

genetic factors may interrelate to produce different eating disorder features. 

9.3. Implications 

 From a theoretical perspective, Study 1d represents the first study to directly 

compare the dual-pathway and cognitive-behavioural accounts of binge eating; to 

directly compare the original and enhanced cognitive-behavioural models of binge 

eating; and to evaluate the cognitive-behavioural models using prospective data. As 

discussed, the results suggest that the dual-pathway and enhanced cognitive-behavioural 

models can both account for the development of binge eating in children, but that the 

enhanced cognitive-behavioural model can account for a greater proportion of the 

variance in this behaviour. Results from the four sub-studies also serve to highlight 

gender differences in how various eating disorder symptoms develop, something that has 

not been consistently addressed in the past, and the consideration of a variety of 

predictor variables, from biological, psychosocial and familial domains, has rarely been 

achieved in longitudinal research with children. The formal delineation of different body 

image sub-components is also novel, and provides empirical support for the expected 

theoretical differences between these variables.  
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 From a practical perspective, results from Study 1 highlight variables that may be 

profitably targeted in prevention programmes for eating disorders in children: low self-

esteem, media influences, and maternal concern about child weight. Self-esteem and 

media literacy are already targeted in some prevention programmes, with success (e.g., 

Wade, Davidson, & O'Dea, 2003), but maternal concern about child body weight may 

provide an additional target for consideration. The results also highlight the degree to 

which binge eating is associated with psychological distress and other eating disorder 

symptoms in childhood, and suggest that the behaviour may affect a sizeable minority of 

children in the community, particularly obese children. The assessment and treatment of 

childhood obesity needs to be conducted with this in mind, and effective strategies for 

the management of childhood binge eating require development and dissemination. 

Regarding this latter point, Study 1 results highlight the importance of considering 

dietary restraint and affect-related difficulties when conceptualising or treating binge 

eating in children. The validity of the enhanced cognitive-behavioural model also 

suggests that it may be beneficial for researchers and clinicians to consider adapting 

adult cognitive-behavioural treatments for use with pre-adolescent groups. 

9.4. Conclusion 

At an overall level, Study 1 results suggest that low self-esteem, media 

influences, and weight and shape over-evaluation are important in the development of 

weight and shape concerns in girls; that maternal concern about child weight is 

important in the development of weight and shape concerns and other eating disorder 

features in boys and girls; that weight and shape concerns, and possibly weight and 

shape over-evaluation, are important in the development of strict dieting in children; and 
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that strict dieting, affect-related difficulties (depressive symptoms and emotional eating), 

and family dissatisfaction are important in the development and/or maintenance of binge 

eating in children. The enhanced cognitive-behavioural model appears to provide a 

satisfactory account of how many of these variables may interrelate to produce binge 

eating and associated symptoms in childhood. Efforts to prevent or treat binge eating in 

childhood may thus benefit from adapting components of the enhanced cognitive-

behavioural treatment for use with children, and/or their parents. 

The next three chapters of this thesis focus on Study 2. This second study aimed 

to extend findings from Study 1 analyses by focusing more specifically on the role of 

mood intolerance in predicting eating pathology. In particular, effort was made to 

examine links between general (rather than eating-specific manifestations of) mood 

intolerance and both binge eating and purging. Study 2a aimed to develop, evaluate and 

revise a new measure of mood intolerance, and to provide preliminary support for an 

association between mood intolerance and eating disorder symptoms, and Study 2b 

aimed to evaluate links between mood intolerance and binge eating and purging in 

greater detail, within the framework of the enhanced cognitive-behavioural model. 
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Chapter 10. Study 2a:  The development and evaluation of the Tolerance of Mood 

States scale (TOMS)  

10.1. Overview 

 Current theories of eating disorders propose that mood intolerance may be one 

factor that contributes to persistent eating disorder symptoms, particularly binge eating. 

This possibility was partially supported by Study 1, but mood intolerance was not 

assessed directly in that research. There is also limited empirical support from other 

researchers for an association between mood intolerance and eating pathology. This does 

not reflect negative or null findings, but stems from a lack of research on the mood 

intolerance construct. 

One possible reason for the dearth of research on mood intolerance and eating 

disorders is that there are few comprehensive, psychometrically sound mood intolerance 

measures. The current study therefore aimed to develop and evaluate a new measure of 

mood intolerance, the Tolerance of Mood States scale (TOMS), so that research on the 

construct could be extended.  

10.2. Introduction 

 Mood tolerance refers to the ability to tolerate, and effectively cope with, 

positive (e.g., excitement, arousal) and negative (e.g., depression, anxiety) mood states. 

It may also be referred to as emotion tolerance or distress tolerance. Mood intolerance, 

in contrast, refers to an inability to effectively tolerate intense moods and to a tendency 

to engage in maladaptive behaviours when confronted with those moods (Linehan, 1993; 

Miller, Wyman, Huppert, Glassman, & Rathus, 2000; C. J. Robins & Chapman, 2004). 
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In individuals who are unable to effectively manage their mood states, such behaviours 

can serve to suppress, or provide distraction from, poorly tolerated emotions (Linehan, 

1993). In this way, maladaptive behaviours may be reinforced and maintained, despite 

having negative personal or interpersonal consequences. Mood intolerance has been 

linked to drug and alcohol misuse (Brown, Lejuez, Kahler, & Strong, 2002; Daughters, 

Lejuez, Bornovalova et al., 2005; Khantzian, 1997), self-harm behaviours (Miller et al., 

2000), impulsivity and impulse control difficulties, such as gambling (Blaszczynski & 

Steel, 1998; Tice, Bratslavsky, & Baumeister, 2001), and borderline personality disorder 

(Linehan, 1993; Miller et al., 2000; C. J. Robins & Chapman, 2004). 

Mood intolerance has also been linked to eating disorders and disordered eating. 

Specifically, the transdiagnostic model of eating disorders proposes that mood 

intolerance may contribute to persistent binge eating, vomiting, laxative misuse, and/or 

driven exercise for weight control (Fairburn, Cooper et al., 2003). These behaviours are 

thought to modify mood state in two main ways. Psychologically, binge eating and 

inappropriate weight control behaviours may distract individuals from intense emotions, 

and become habitual coping mechanisms for dealing with those emotions (Wiser & 

Telch, 1999). Physiologically, there is evidence to suggest that binge eating and intense 

exercise can increase serotonin activity, which, in turn, can improve mood state (Benton, 

2002; Duman, 2005). 

 Despite the theoretical associations between mood intolerance and eating 

disorder symptoms, empirical data regarding these links are limited. This may be due to 

an absence of comprehensive and psychometrically sound mood intolerance measures. 

Studies focusing on mood intolerance have traditionally assessed physical distress 

tolerance (e.g., ability to tolerate cold water), or measured psychological distress 
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tolerance via perseverance on a difficult cognitive task (Brown et al., 2002; Daughters, 

Lejuez, Bornovalova et al., 2005; Daughters, Lejuez, Kahler, Strong, & Brown, 2005). It 

is unclear whether these tasks adequately assess tolerance of emotional states. Studies 

have also used questionnaire-based measures of mood intolerance, which have greater 

face validity, but existing measures have a number of theoretical and/or psychometric 

limitations that compromise the scales’ utility.  

To the authors’ knowledge, five questionnaires directly assess components of 

mood intolerance. Of these, one scale assesses tolerance of anxiety only (the Anxiety 

Sensitivity Index; Reiss et al., 1986), and two scales assess tolerance of general 

emotional distress only (the Frustration Discomfort Scale; Harrington, 2005; and 

Distress Tolerance Scale-Simons; Simons & Gaher, 2005). These scales are, therefore, 

unable to distinguish between an individual’s ability to tolerate specific mood states 

(e.g., tolerance of negative affect versus tolerance of anger). More importantly, these 

scales do not assess how individuals respond to poorly tolerated emotions, which 

prevents distinctions being made between individuals who react to intense emotions in 

adaptive and maladaptive ways. 

The Emotion Tolerance Scale (ETS; Kenardy, Arnow, & Agras, 1996) and 

Distress Tolerance Scale-Corstorphine (DTS-C; Corstorphine et al., 2007) do assess 

tolerance of a range of mood states. The ETS lists 21 emotions related to anxiety, 

sadness/ depression, and anger/ frustration, and asks participants to indicate the degree 

to which they find each emotion frightening. In support of the construct validity of the 

scale, Kenardy et al. (1996) found that obese women with DSM-IV binge eating disorder 

(n=98) scored significantly higher than non-binge eating control participants (n=60) on 

14 of the ETS items, with between-group differences being most marked for items 



 239

assessing the core features of depression (e.g., “inadequate”, “blue”) and anger (e.g., 

“furious”, “angry”). These findings are promising, but there are several factors that 

detract from the utility of this measure. Firstly, participants are asked how frightened 

they are of each emotion. This wording was designed to overcome inherent differences 

in the aversiveness of different mood states (Kenardy et al., 1996), but an inability to 

tolerate emotions effectively will not necessarily translate to an overt fear of them. 

Secondly, and as with the Anxiety Sensitivity Index, Frustration Discomfort Scale and 

Distress Tolerance Scale-Simons, the ETS does not assess how individuals respond to 

distressing mood states. In Kenardy et al’s (1996) study, it was assumed that binge 

eating individuals coped with negative moods by binge eating, but this was not explicitly 

examined. It is also important to consider the range of maladaptive behaviours that may 

be used by mood intolerant individuals.  

The DTS-C does consider how individuals respond to intense emotions. This 

questionnaire includes 14 items that relate to anger, happiness, loneliness, anxiety and 

depression, and generates scores on three subscales. These assess the ability to accept 

and cope with emotions (“Accept and Manage”; 4 items), the tendency to avoid 

situations that may trigger negative affect (“Avoidance of Affect”; 6 items), and the 

tendency to anticipate negative affect and make plans to cope with negative affect 

accordingly (“Anticipate and Distract”; 4 items). In a preliminary examination of the 

DTS-C, women with DSM-IV eating disorders (n=72) scored significantly higher on the 

Avoidance of Affect subscale than non-clinical control participants (n=62), and 

significantly lower on the Accept and Manage subscale (Corstorphine et al., 2007). This 

is consistent with the hypothesized association between mood intolerance and eating 

disorder symptoms, and provides support for the construct validity of the DTS-C. 
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Unfortunately, the internal consistency of the DTS-C subscales is less clear. Reported 

alpha coefficients range from.59 to .66 for non-clinical participants, across the three 

subscales, and from .55 to .77 for clinical participants (Corstorphine et al., 2007). This 

makes it difficult to view DTS-C scores as reliable.  

In light of these limitations, the current study aimed to develop and evaluate a 

new mood tolerance measure that could reliably assess (i) the ability to tolerate intense 

moods and (ii) the tendency to engage in maladaptive behaviours when confronted with 

such moods. The study was conducted in two stages, with Stage One focusing on the 

evaluation and revision of a new mood intolerance measure, and Stage Two focusing on 

the validation of this measure for future research.  

10.3. Stage One 

10.3.1. Overview 

 Stage One aimed to develop, evaluate and revise a new measure of mood 

intolerance: the Tolerance of Mood States Scale (TOMS). This measure was developed 

specifically for the current research, after considering the range of emotions described in 

the Profile of Mood States (POMS; McNair, Lorr, & Droppleman, 1992; Terry, Lane, & 

Fogarty, 2003) and findings from previous studies examining links between mood state 

and emotional eating (e.g., Arnow, Kenardy, & Agras, 1996; Kenardy et al., 1996; 

Kenardy et al., 2003) or mood state and maladaptive behaviours (e.g., Miller et al., 

2000).  
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10.3.2. Method 

10.3.2.1. Participants 

 As noted in Chapter 4, Stage One participants were men (n=69; 26%) and 

women (n=199; 74%) drawn from the general University of Western Australia (UWA) 

community. Participants were aged between 17 and 58 years (M=20.19, SD=5.19) and 

most described their ethnicity as Australian, Caucasian or European (n=72%) or Asian 

(n=18%). The remaining 10% of participants either reported that they were from another 

non-Caucasian background (e.g., South American, Middle Eastern) or did not report 

their ethnicity.  

 Participants were recruited in two main ways. Firstly, an electronic notice was 

placed on the UWA School of Psychology Research Participation website. This website 

lists research participation opportunities for first year psychology students who wish to 

take part in experimental studies. The electronic notice provided details of the study and 

directed interested individuals to the online survey form. Secondly, print notices 

requesting volunteers for a study on “emotional experiences and eating behaviours” 

were placed around the UWA campus. These notices, again, provided details of the 

study and directed interested individuals to the online survey form. All participants 

completed the study online. The initial webpage for the online survey form served as an 

information sheet for the study, and explained the nature of the research and the time 

required for participation (15 to 30 minutes). The initial webpage also explained that 

participants’ completion of the online questionnaires would be taken as their informed 

consent to participate.  
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The study received ethical approval from the UWA Human Research Ethics 

Committee.  

10.3.2.2. Procedure and measures 

Individuals who elected to take part in the study did so in their own time and in a 

computer-based location of their choosing. Participants completed the TOMS-P 

(described in Section 10.3.2.3, below), the Emotional Eating Scale-II (EES-II; Kenardy 

et al., 2003), and demographic questions regarding age, gender, height, weight, and 

ethnicity. Body Mass Index (BMI) scores were calculated using self-reported height and 

weight.  

The EES-II assesses an individual’s tendency to eat more or less in response to 

positive or negative emotions. It includes 34 items that relate to emotions associated 

with depression, anger, anxiety, and positive affect. Participants indicate the extent to 

which each emotion influences their urge to eat, with response options ranging from “an 

extreme suppression of desire to eat” to “an overwhelming urge to eat” (Kenardy et al., 

2003). The EES-II is a modification of the original EES (Kenardy et al., 1996), which 

has satisfactory psychometric properties (Kenardy et al., 1996; Waller & Osman, 1998), 

and results from principal components analysis have provided support for the four EES-

II subscales (Kenardy et al., 2003). The measure can generate absolute scores that range 

from 0 (no tendency to eat more or less in response to emotions) to 3 (extreme tendency 

to eat more or less in response to emotions), and raw scores that range from -3 (extreme 

tendency to eat less in response to emotions) to 3 (extreme tendency to eat more in 

response to emotions). Alpha coefficients in this sample were .86, .88, .86, and .70, for 

the Depression, Anger, Anxiety, and Positive Affect subscales respectively. 
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10.3.2.3. Development of the Tolerance of Mood States Scale  

The preliminary version of the TOMS (the TOMS-P) was developed to assess an 

individual’s ability to tolerate intense mood states (Scale One) and their tendency to 

respond in maladaptive ways when confronted with intense mood states (Scale Two). 

The process for the development of each scale is outlined below, and the overall 

measure is included in Appendix A. 

Scale One of the TOMS-P was created after considering the range of emotions 

described in the Profile of Mood States (POMS; McNair et al., 1992; Terry et al., 2003) 

and findings from previous studies regarding links between mood state and emotional 

eating (e.g., Arnow et al., 1996; Kenardy et al., 1996; Kenardy et al., 2003). These 

sources were used to identify emotions that may be tolerated by individuals to varying 

degrees, and resulted in a list of 40 emotions that relate to depression/ negative affect 

(n=14), anger/ frustration (n=9), anxiety/ arousal (n=7), and positive affect (n=10). In 

order to allow for a sufficient range in mood tolerance/ intolerance, a 6-point rating scale 

was used, with response options ranging from “I really like this feeling and am always 

pleased to experience it” to “I cannot stand this feeling and try to avoid it whenever 

possible”. Respondents were asked to indicate how they felt about each emotion. A copy 

of the TOMS-P is included in Appendix A. 

Scale Two of the TOMS-P focused on responses to intense mood states, rather 

than reported ability to tolerate them. Items were developed after considering findings 

from research on mood states and maladaptive behaviours (e.g., Miller et al., 2000), as 

well as the items included in other relevant questionnaires (e.g., the Frustration 

Discomfort Scale, the DTS-C). This resulted in a list of 24 behaviours or strategies that 

individuals may engage in when confronted with intense emotions. The behaviours and 
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strategies in question may be considered both adaptive (e.g., “call a friend or family 

member”, “accept the feelings”) and maladaptive (e.g., “take drugs”, “do something 

impulsive”). Four of the items related to eating behaviour (under- or overeating; see 

Appendix A). Participants were asked to indicate how likely they were to engage in each 

activity when experiencing strong emotions, using a 5-point rating scale that ranged 

from “never” to “always”. 

10.3.2.4. Statistical analyses 

The two TOMS-P scales were evaluated and revised separately. Firstly, response 

distributions for each item within each scale were examined, and items with minimal 

response variation were removed. This included items where over 90% of respondents 

scored across two rating categories, and items where over 95% of respondents scored 

across one end of the rating scale (e.g., disliking a particular emotion to at least some 

degree). Secondly, principal components analysis using a Promax rotation was used to 

examine the factor structure of each scale. Items were removed if they did not load on 

any factor at or above a .40 level, or if they loaded on multiple factors at or above a .40 

level. 

After model revisions, correlations between scores on the revised TOMS scales 

were examined, as were correlations between TOMS scores, EES-II scores, age, and 

BMI. Mean scores on the TOMS scales were also compared across male and female 

participants. 
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10.3.3.  Results 

10.3.3.1. Response distributions 

 For Scale One (items assessing tolerance of mood states), nine of the 10 items 

regarding positive affect had minimal response variation (feeling happy, kindly, 

enthusiastic, pleased, warm hearted, active, elated, satisfied, and alive). As the removal 

of these items left only one positive emotion (feeling excited) in the item pool, a 

decision was made to remove all 10 positive items. Two of the 30 items regarding 

negative emotions also displayed minimal response variation (feeling inadequate and 

helpless), and were therefore removed. 

 For Scale Two (items regarding responses to mood states), three items had 

minimal response variation and were removed from the item pool (“enjoy the feelings”, 

“accept the feelings”, and “experience the feelings as they are”). The two items relating 

to drug abuse and deliberate self-harm also displayed minimal response variation, but 

this seemed understandable and acceptable given the non-clinical nature of the sample. 

These two items were therefore retained through to the principal components analysis 

stage.  

10.3.3.2. Principal components analysis 

The Kaiser-Meyer-Olkin statistic equalled or exceeded .70 for Scale One items 

(=.83) and for Scale Two items (=.70), and Bartlett’s Test of Sphericity was significant 

(p < .01) in both instances. The data were therefore deemed suitable for principal 

components analysis.  
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10.3.3.2.1. Scale One 

When analyses were conducted using the 28 items retained from Scale One, eight 

components were extracted with Eigenvalues greater than one. However, the Scree plot 

(see Figure 1) indicated that a two or three factor solution would be more appropriate for 

the data. 
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Figure 1. Scree plot for the 28 items retained from Scale One of the TOMS-P 

 

When the number of components was set to three, five items failed to load at a 

.40 level or greater on any component: feeling confused, bored, wound up, resentful, and 

rebellious. When the analysis was re-run without these items, all items loaded at or 

above .40 on their primary component and no items loaded on multiple components at a 

greater than .40 level. The three components accounted for 42% of the variance in the 

data. The first component included 10 items related to general negative affect and 

depressive symptoms (α=.81), the second component included seven items related to 

anger and frustration (α=.77), and the third component included six items related to 
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anxiety and arousal (α=.70). Item loadings across the three components are shown in 

Table 1. 

 

Table 1.  

Component loadings for the revised three-component solution to TOMS-P Scale One data 

  Component 1 Component 2 Component 3 

  2. Lonely .76   

  4. Depressed .73   

13. Sad .70   

18. Miserable .67   

31. Worried .56   

35. Upset .55   

  7. Blue .45   

33. Guilty .42   

22. Discouraged .40   

27. Uneasy .40   

  3. Furious  .81  

  9. Angry  .79  

34. Bad-tempered  .64  

15. Annoyed  .56  

11. Irritated  .55 .30 

20. Frustrated  .48  

37. Bitter  .40  

  6. Jittery -.39  .73 

16. Anxious   .68 

21. Nervous   .66 

19. Panicky   .60 

10. Shaky   .54 

24. On edge   .50 
Note. Item loadings <.30 are not shown 
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When the number of components was set to two, seven items failed to load at a 

.40 level or greater on any component: feeling lonely, wound up, bored, rebellious, 

discouraged, uneasy, and confused. When the analysis was re-run without these items, 

all items loaded at or above .40 on their primary component and no items loaded on 

multiple components at a greater than .40 level. The two components accounted for 36% 

of the variance in the data. The first component included eight items related to anger and 

frustration and seven items related to negative affect (α=.84), and the second component 

included six items related to anxiety and arousal (α=.70). Item loadings across the two 

components are shown in Table 2. 
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Table 2. 

Component loadings for the revised two-component solution to TOMS-P Scale One data 

 Component 1 Component 2 

34. Bad-tempered .73  

  9. Angry .68  

  3. Furious .67  

15. Annoyed .58  

18. Miserable .58  

20. Frustrated .54  

  4. Depressed .53  

13. Sad .53  

37. Bitter .51  

33. Guilty .48  

35. Upset .48  

11. Irritated .47  

39. Resentful .47  

  7. Blue .45  

31. Worried .40 .35 

16. Anxious  .71 

21. Nervous  .69 

19. Panicky  .68 

  6. Jittery  .62 

24. On edge  .51 

10. Shaky  .50 
Note. Item loadings <.30 are not shown 
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Given that all extracted components were internally consistent, a decision was 

made to retain the three component solution. This model accounted for a greater 

proportion of the variance in the data, and allowed intolerance of negative affect and 

intolerance of anger to be distinguished. The final scale therefore included 23 items 

assessing intolerance of negative affect (component one; 10 items), anger (component 

two; 7 items), and anxiety (component three; 6 items).  

10.3.3.2.2. Scale Two 

When analyses were conducted using the 21 items retained from Scale Two of 

the TOMS-P, seven components were extracted with Eigenvalues greater than one. 

However, the Scree plot indicated that a three-, four-, or five-component solution would 

be more appropriate in accounting for the data (see Figure 2). 
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Figure 2. Scree plot for the 21 items retained from Scale Two of the TOMS-P 

 

 When the number of components was set to five, two items (“I try to calm 

myself down mentally” and “I act more impulsively than usual”) failed to load at a .40 



 251

level or greater on any component. When the analysis was re-run without those items, all 

items loaded at or above .40 on their primary component and no items loaded on 

multiple components at a greater than .40 level. The five components accounted for 54% 

of the variance in the data. The first component included five items assessing general 

difficulties in managing intense emotions (α=.78) and the second component included 

three items assessing the tendency to binge eat or overeat in response to intense 

emotions (α=.77). The third, fourth and fifth components were not internally consistent 

(α’s in the vicinity of .50) and included items that assessed a number of disparate 

emotion management strategies (see Table 3). 
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Table 3. 

Component loadings for the revised five-component solution to TOMS-P Scale Two data 
 

 Component 

 1 2 3 4 5 

12. Worry that I can’t cope with/ manage the feelings .82     

18. Be uncertain of what to do .77     

14. Experience a sense of being overwhelmed .77     

16. Know that I can cope with/ manage the feelings -.66     

  5. Be irritable with others .46     

  2. Eat something/ eat more food than usual  .83    

19. Eat foods that I usually avoid (e.g., junk foods)  .81    

15. Go on an eating binge  .79    

13. Take drugs   .83   

17. Cut or injure myself   .75   

  9. Call a friend or family member   -.44   

11. Exercise    .77  

  7. Do something to calm myself down    .61  

  6. Drink alcohol    .56  

  8. Skip a meal/ eat less than usual .33   .41  

  3. Do something to distract myself (e.g., read a book, 

watch TV) 
    .74 

  1. Ignore the feelings     .64 

22. Leave the situation .30    .49 

24. I prevent such feelings from developing    .34 .48 
Note. Item loadings <.30 are not shown 
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When the number of components was set to four, seven items failed to load at a 

.40 level or greater on any component: “call a friend or family member”, “skip a meal/ 

eat less than usual”, “do something to distract myself (e.g., read a book, watch TV)”, 

“leave the situation”, “act more impulsively than usual”, “ignore the feelings”, and “try 

to calm myself down mentally”. When the analysis was re-run without those items, all 

items loaded at or above .40 on their primary component and no items loaded on 

multiple components at a greater than .40 level. The four components accounted for 58% 

of the variance in the data. As in the five-component solution, component one included 

five items assessing general difficulties in managing intense emotions (α=.78) and 

component two included three items assessing the tendency to binge- or overeat in 

response to intense emotions (α=.77). The third component included two items assessing 

the use of maladaptive behaviours to cope with intense emotions (α=.64) and the fourth 

component included four items that, again, related to disparate emotion management 

strategies (α=.47). Item loadings across the four components are shown in Table 4. 
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Table 4.  

Component loadings for the revised four-component solution to TOMS-P Scale Two 

data 

 Component 

 1 2 3 4 

14. Experience a sense of being overwhelmed .82    

12. Worry that I can’t cope with/ manage the feelings .81    

18. Be uncertain of what to do .74    

16. Know that I can cope with/ manage the feelings -.62    

  5. Be irritable with others .53    

  2. Eat something/ eat more food than usual  .86   

19. Eat foods that I usually avoid (e.g., junk foods)  .82   

15. Go on an eating binge  .79   

13. Take drugs   .88  

17. Cut or injure myself   .78  

11. Exercise    .79 

  7. Do something to calm myself down    .67 

  6. Drink alcohol   .35 .52 

24. I prevent such feelings from developing    .48 
Note. Item loadings <.30 are not shown 

 

 

When the number of components was set to three, four items failed to load at a 

.40 level or greater: “take drugs”, “call a friend or family member”, “ignore the 

emotions”, and “drink alcohol”. When the analysis was re-run without these items, all 

items loaded at or above .40 on their primary component and no items loaded on 

multiple components at a greater than .40 level. The three components accounted for 

47% of the variance in the data. The first component included eight items assessing 

general difficulties in managing intense emotions (α=.74), component two again 
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included three items assessing the tendency to binge- or overeat in response to intense 

emotions (α=.77), and component three included six items assessing the tendency to 

avoid intense emotions altogether, or to endeavour to reduce their intensity when they do 

occur (α=.57). Item loadings across the three components are shown in Table 5. 

 

Table 5. 

Component loadings for the revised three-component solution to TOMS-P Scale Two data 

 Component 

 1 2 3 

12. Worry that I can’t cope with/ manage the feelings .76   

14. Experience a sense of being overwhelmed .74   

18. Be uncertain of what to do .71   

16. Know that I can cope with/ manage the feelings -.68  .31 

  8. Skip a meal/ eat less than usual .55   

21. Act more impulsively than usual .42   

  5. Be irritable with others .41   

17. Cut or injure myself .41  -.33 

  2. Eat something/ eat more food than usual  .85  

19. Eat foods that I usually avoid (e.g., junk foods)  .80  

15. Go on an eating binge  .77  

  7. Do something to calm myself down   .63 

11. Exercise   .62 

  3. Do something to distract myself (e.g., read a book, watch TV)   .54 

23. Try to calm myself down mentally   .52 

24. I prevent such feelings from developing   .48 

22. Leave the situation   .47 
Note. Item loadings <.30 are not shown 
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The third component of the three-component solution appeared to assess a 

coherent construct, despite the low observed alpha coefficient. To determine if the 

reliability of the component could be improved by removing one or more items, 

correlations between items 3, 7, 11, 22, 23, and 24 were examined. Item 11 (“exercise”) 

was found to correlate moderately and significantly with item 7 (“do something to calm 

myself down”), but weakly and non-significantly with the other four items. Even when 

this item was removed, however, the alpha coefficient for component three remained 

below acceptable levels (α=.65).  

In light of these results, and considering that (i) the first two extracted 

components of the three-, four- and five-component solutions were comparable, and (ii) 

alpha coefficients for the third, fourth and fifth extracted components of all solutions 

were unacceptably low, a decision was made to trial a model that consisted of the first 

two components only. This equated to eight items regarding general difficulties in 

coping with intense emotions, and three items regarding the tendency to binge eat or 

overeat in response to intense emotions. Item loadings for this two-component solution 

are shown in Table 6. The model accounted for 46% of the variance in the data and the 

two components were internally consistent (α= .74 and .77, for components one and two 

respectively). Thus, this model was retained in preference to the earlier solutions. 

 



 257

Table 6. 

Component loadings for a two-component solution to TOMS-P Scale Two data 

 Component 

 1 2 

12. Worry that I can’t cope with/ manage the feelings .77  

14. Experience a sense of being overwhelmed .72  

18. Be uncertain of what to do .70  

16. Know that I can cope with/ manage the feelings -.70  

  8. Skip a meal/ eat less than usual .56  

17. Cut or injure myself .44  

  5. Be irritable with others .40  

21. Act more impulsively than usual .40  

  2. Eat something/ eat more food than usual  .85 

19. Eat foods that I usually avoid (e.g., junk foods)  .83 

15. Go on an eating binge  .79 
Note. Item loadings <.30 are not shown 

 

10.3.3.3. Correlational analysis 

Correlations between scores on the revised TOMS-P subscales (referred to 

hereafter as the TOMS) are shown in Table 7. Scale One scores (Negative Affect, 

Anger, and Anxiety) were significantly and positively inter-correlated (rs = .25 to .51, p 

< .01). Scale Two scores (General and Eating) were also significantly and positively 

inter-correlated (r = .22, p < .01), and there was a modest, significant correlation 

between Scale One Negative Affect scores and Scale Two Eating scores (r = .18, p < 

.05). 

Correlations with age, BMI and EES-II scores are also shown in Table 7. Age 

tended to be negatively associated with TOMS scores, whilst BMI was negatively 

associated with Scale Two General scores and positively associated with Scale Two 
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Eating scores. Correlations with the EES-II were inconsistent for Scale One of the 

TOMS, but significant for both subscales of Scale Two of the TOMS.  

 

Table 7. 

Correlations between TOMS scores and BMI, age, and EES-II scores 

 TOMS Scale One Toms Scale Two 

 Negative Affect  Anger Anxiety General Eating 

TOMS Scale One      

Negative Affect - .51** .38** .09 .18** 

Anger .51** - .25** .08 .07 

Anxiety .38** .25** - .07 -.05 

TOMS Scale Two      

General .09 .08 .07 - .22** 

Eating .18** .07 -.05 .22** - 

BMI -.08 -.06 .06 -.14* .14* 

Age -.26** -.12* .06 -.16* -.05 

EES-II1       

Depression .08 .00 -.05 -.15* .48** 

Anger .06 -.04 -.08 -.15* .20** 

Anxiety .03 -.01 -.04 -.08 .12 

Positive Affect -.15* -.04 -.08 .06 -.28** 

EES-II Absolute2      

Depression .16* .13* .06 .32** .48** 

Anger .05 .10 .01 .25** .20** 

Anxiety .06 .06 .10 .21** .10 

Positive Affect -.02 .10 -.14* .13* .12 
TOMS = Tolerance of Mood States Scale; EES-II = Emotional Eating Scale-II; BMI = Body Mass Index. 
1EES-II scores can range from -3 to 3, where negative scores represent a decrease in desire to eat in 

response to emotions, and positive scores represent an increase in desire to eat in response to emotions  
2Absolute EES-II scores can range from 0 to 3, where higher scores represent a greater tendency to eat 

more or less in response to emotions 
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10.3.3.4. Gender effects 

There were no significant gender differences on Scale One of the TOMS (see 

Table 8). However, females scored significantly higher than males on the General, F(1, 

249) = 6.94, p < .01, and Eating, F(1, 247) = 24.80, p < .01, subscales of Scale Two of 

the TOMS. On the EES-II, females were also significantly more likely than males to 

report under- or overeating in response to emotions (see Table 8). 
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Table 8. 

Means (and standard deviations) for age, BMI, and scores on the TOMS and EES-II for 

male and female participants 

 Males Females Range 

Age 19.67 (3.03) 20.35 (5.70) 17 – 58 

BMI 23.06 (3.83) 21.47 (4.04)** 15.73 – 48.44 

TOMS Scale One    

Negative Affect 4.74 (0.51) 4.86 (0.48) 2.70 – 6.00 

Anger 4.75 (0.65) 4.87 (0.51) 2.71 – 6.00 

Anxiety 4.48 (0.61) 4.60 (0.60) 2.83 – 6.00 

TOMS Scale Two    

General 2.76 (0.58) 2.97 (0.55)** 1.63 – 4.75 

Eating 2.34 (0.87) 2.95 (0.82)** 1.00 – 4.67 

EES-II1     

Depression 0.05 (0.69) 0.25 (0.87) -2.17 – 2.67 

Anger -0.29 (0.58) -0.38 (0.65) -2.67 – 1.50 

Anxiety -0.36 (0.92) -0.66 (1.02)** -3.00 – 2.40 

Positive Affect 0.21 (0.62) -0.01 (0.63)** -2.27 – 2.36 

EES-II – Absolute scores2    

Depression 0.89 (0.46) 1.14 (0.45)** 0.08 – 2.67 

Anger 0.66 (0.45) 0.81 (0.50)** 0.00 – 2.67 

Anxiety 1.07 (0.56) 1.30 (0.60)** 0.00 – 3.00 

Positive Affect 0.63 (0.43) 0.58 (0.46) 0.00 – 2.36 
** Significant effect of gender  

TOMS = Tolerance of Mood States Scale; EES-II = Emotional Eating Scale-II; BMI = Body Mass Index.   
1EES-II scores can range from -3 to 3, where negative scores represent a decrease in desire to eat in 

response to emotions, and positive scores represent an increase in desire to eat in response to emotions  
2Absolute EES-II scores can range from 0 to 3, where higher scores represent a greater tendency to eat 

more or less in response to emotions 
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10.3.4. Summary 

 Stage One of this study aimed to develop, evaluate and revise a new measure of 

mood intolerance, the TOMS. This scale was developed in response to theoretical and/or 

psychometric limitations existent in current mood intolerance measures, and was created 

after considering the range of mood states described in the POMS, findings from 

previous studies on emotional eating, and findings from previous studies on mood states 

and maladaptive behaviours. Results from principal components analysis suggest that 

the original 64-item measure (40 items on Scale One and 24 items on Scale Two) can be 

revised to 34 items (23 items on Scale One and 11 items on Scale Two). The revised 

measure is included in Appendix B. 

 Scale One of the revised TOMS generates scores on three subscales: Negative 

Affect (10 items assessing the inability to tolerate general negative affect), Anger (7 

items assessing the inability to tolerate anger and frustration), and Anxiety (6 items 

assessing the inability to tolerate anxiety and arousal). Scale Two of the revised measure 

generates scores on two subscales: a General subscale (8 items assessing the tendency to 

feel overwhelmed when confronted with intense emotions, and to engage in maladaptive 

behaviours in order to cope with such emotions) and an Eating subscale (3 items 

assessing the tendency to binge eat or overeat when confronted with intense emotions). 

In this sample, all subscales were found to be internally consistent.  

Scale One TOMS scores were significantly interrelated, suggesting that 

individuals who find it difficult to tolerate one category of emotions (e.g., depressive 

symptoms) may also find it difficult to tolerate other categories of emotions (e.g., 

anxiety symptoms). Similarly, Scale Two TOMS scores were significantly interrelated, 

suggesting that individuals who find it difficult to cope with emotions in general will 
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also be vulnerable to using food and eating as a means of emotion regulation. In 

contrast, Scale One subscale scores did not correlate consistently with Scale Two 

subscale scores. This may indicate that one (or both) of the TOMS scales requires 

further revision, and/or that the degree to which an individual tolerates particular 

emotions (or the degree to which an individual is able to report tolerating particular 

emotions) is distinct from their tendency to respond to such emotions in adaptive or 

maladaptive ways. 

These results now need to be replicated and extended in a separate sample, so 

that the reliability and validity of the revised TOMS can be ascertained. This will be 

considered in the second stage of this study, which aimed to use confirmatory factor 

analysis to test the identified TOMS subscale structure in a separate sample of 

participants.  

10.4. Stage Two 

10.4.1. Overview 

 Stage Two of this study aimed to validate the revised TOMS by examining the 

factor structure, internal consistency, and construct validity of the identified TOMS 

subscales. To provide a reference against which comparisons could be made, the study 

also evaluated the factor structure and psychometric properties of the DTS-C. Although 

the internal consistency of the DTS-C subscales is questionable, the DTS-C is one of the 

few other questionnaire-based measures of mood intolerance available, and it was used 

in one of the two recent studies in this area (i.e., Corstorphine et al., 2007). Thus, it 

provides a relevant benchmark for comparisons. 
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10.4.2. Method 

10.4.2.1. Participants and Procedure  

Stage Two participants were 227 men (n=78; 34%) and women (n=149; 66%) 

who were drawn from the general UWA community, and who had not taken part in 

Stage One of the study. Participants were aged between 17 and 64 years (M = 22.49, SD 

= 8.47), and most described their ethnicity as Caucasian (67%) or Asian (23%). The 

sample size meets minimum criteria for confirmatory factor analysis (i.e., N > 150 to 

200; B. Byrne, 1998). 

Participants were recruited via an electronic notice placed on the UWA School of 

Psychology Research Participation website, print notices placed around the UWA 

campus, and word of mouth. Individuals who elected to take part in the study attended 

an assessment session where they completed the TOMS, DTS-C and EES-II; the 

Depression, Anxiety Stress Scales (DASS), 21 item version (Lovibond & Lovibond, 

1995); the Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1989); the Eating Disorder 

Inventory-2, Perfectionism (EDI-P) and Impulse Regulation (EDI-I) subscales (D. M. 

Garner, 1991); and the Eating Disorder Examination-Questionnaire (EDE-Q; Fairburn & 

Beglin, 1994). Participants also completed demographic questions regarding age, 

gender, and ethnicity. Data from the TOMS, DTS-C, EES-II, DASS, EDI-I, and EDE-Q 

were used for this stage of the study.  

Participants were provided with a debriefing sheet that recommended contact 

with a health practitioner if they had any concerns about their emotional well-being or 

eating behaviour, if they thought they might suffer from an eating disorder, or if they 

engaged in any extreme weight control behaviours (i.e., strict dieting, rapid weight loss 
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and/or an unhealthily low weight, self-induced vomiting, laxative, diuretic or diet pill 

misuse, and/or excessive or driven exercise).  

10.4.2.2. Measures 

10.4.2.2.1. The Tolerance of Mood States Scale  

 The TOMS was described in Section 10.3.4. It includes 34 items loading across 

two scales, where Scale One generates three subscale scores (Negative Affect 

Intolerance, Anger Intolerance, and Anxiety Intolerance) and Scale Two generates two 

subscale scores (General and Eating). The measure is included in Appendix B. 

10.4.2.2.2. The Emotional Eating Scale-II 

 The EES-II was introduced and described in Section 10.3.2.2. The scale assesses 

the tendency to eat more or less in response to positive and negative emotions. It can 

generate raw scores that can range from -3 (extreme suppression of desire to eat in 

response to emotions) to 3 (extreme increase in desire to eat in response to emotions), 

and absolute scores that can range from 0 (no change in desire to eat in response to 

emotions) to 3 (extreme increase or decrease in desire to eat in response to emotions). In 

this stage, for simplicity, raw scores were used for all analyses. As in Stage One, the 

subscales were internally consistent (α=.76 – .89 across the four subscales). 

10.4.2.2.3. The Distress Tolerance Scale-Corstorphine 

 The DTS-C includes 14 items that assess the tendency to anticipate negative 

affect and make plans to cope with negative affect accordingly (Anticipate and Distract; 

4 items), the tendency to avoid situations that may trigger negative affect (Avoidance of 

Affect; 6 items), and the ability to accept and cope with emotions (Accept and Manage; 

4 items). Reported alpha coefficients for these subscales range from .55 to .77, and 

scores on the Avoidance of Affect and Accept and Manage subscales have been found to 
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differentiate between eating disordered and non-eating disordered women (Corstorphine 

et al., 2007). Alpha coefficients in this sample are discussed in the Results section. 

10.4.2.2.4. The Depression Anxiety Stress Scales, 21 item version 

 The DASS was introduced in Section 7.3.2.1.4. It assesses for depressive, 

anxiety, and stress-related symptoms experienced over the previous week, and has been 

validated on a range of clinical and non-clinical samples (Antony et al., 1998; Henry & 

Crawford, 2005; Lovibond & Lovibond, 1995). The three subscales were internally 

consistent in this sample (α=.83, .78, and .83, for the Depression, Anxiety and Stress 

subscales respectively). 

10.4.2.2.5. The Eating Disorder Inventory-2  

 The EDI-2 is a 91-item inventory that aims to evaluate the behaviours, symptoms 

and psychological traits that are characteristic of eating and weight disorders (D. M. 

Garner, 1991). The Impulse Regulation subscale was used in this study. This scale is one 

of three provisional subscales that were added to the EDI-2 in 1991, and includes 11 

items that aim to assess tendencies towards impulsivity, substance abuse, recklessness, 

hostility, and self-destructiveness (D. M. Garner, 1991). Support has been provided for 

the factor structure of the overall EDI-2, and reported alpha coefficients for the Impulse 

Regulation subscale exceed .70 (e.g., Eberenz & Gleaves, 1994; D. M. Garner, 1991)). 

In this sample, the coefficient was .82. 

 Eating Disorder Inventory items are rated on a six-point scale ranging from 

“never” to “always”. Scores can be created in one of two ways, with Garner (1991) 

recommending that “never”, “rarely” and “sometimes” responses are assigned a score of 

0, and that “often”, “usually”, and “always” responses are assigned scores of 1, 2 and 3, 

respectively. In contrast, others have advocated the use of a simpler 0 to 5 rating scale 
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(e.g., Davis et al., 2004). To allow for greater variability in scores, the 0 to 5 approach 

was used for these analyses. 

10.4.2.2.6. The Eating Disorder Examination Questionnaire 

The EDE-Q is a self-report version of the adult Eating Disorder Examination 

(EDE) version 12 (Fairburn & Cooper, 1993). Scores on the EDE-Q correlate highly 

with those on the EDE, and reported alpha coefficients exceed .70 for all EDE-Q 

subscales (Fairburn & Beglin, 1994; Luce & Crowther, 1999; Mond, Hay, Rodgers, 

Owen, & Beumont, 2004). Global EDE-Q scores were used for these analyses, which 

are calculated by taking the mean of the four subscale scores (Restraint, Eating Concern, 

Weight Concern, and Shape Concern). The scale was internally consistent (α = .86).  

10.4.2.3. Statistic analyses 

The reliability and validity of the TOMS were evaluated through confirmatory 

factor analysis, inspection of alpha coefficients, and inspection of correlations between 

TOMS scores and those on the DTS-C, EES-II, DASS, EDI-I, and EDE-Q. 

Confirmatory factor analysis was conducted in LISREL 8.72 using polychoric 

correlations and maximum likelihood estimation. Scale One and Scale Two of the 

TOMS were evaluated separately, and the subscale structure identified in Stage One was 

specified in each instance. Model fit statistics, factor loadings, and modification indices 

were inspected to determine if each scale provided an acceptable fit to the observed data. 

For purposes of comparison, confirmatory factor analysis was also conducted for the 

DTS-C, and fit statistics for this model were contrasted with those obtained for the 

TOMS. Models were evaluated using the same criteria introduced in Chapter 8: the 

overall Chi square value, and the Goodness of Fit Index (GFI), Adjusted Goodness of Fit 

Index (AGFI), Normed Fit Index (NFI), Comparative Fit Index (CFI), Parsimonious 
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Goodness of Fit Index (PGFI), Critical N (CN), and Root Mean Square Error of 

Approximation (RMSEA).  

10.4.3. Results 

10.4.3.1. Confirmatory factor analysis 

All TOMS and DTS-C data were normalised (using Blom’s method) prior to 

analysis, due to approximately half of the items on each scale being significantly 

skewed. Although items remained skewed after normalisation, skewness values were in 

the low to moderate range (<2.5; mean = -.13) and kurtosis values were in the low range 

(<7; mean = -.28), which suggest that the item distributions may be considered to 

approximate normal (B. Byrne, 1998) (Curran et al., 1996).  

When confirmatory factor analysis was conducted for Scale One of the TOMS, 

all items loaded significantly on their specified subscale (see Figure 1). However, the 

model differed significantly from the observed data, χ2(227) = 1091.77, p < .001, and fit 

statistics were poor (see Table 1). Modification indices also suggested that “Angry” and 

“Bitter” should be allowed to load on the Negative Affect factor, that “Uneasy” should 

be allowed to load on the Anger factor, and that “Lonely”, “Furious”, “Angry”, “Sad”, 

“Frustrated”, “Uneasy”, and “Bitter” should be allowed to load on the Anxiety factor. 

Consistent with this, the three factors were highly correlated (r = .80 for Negative Affect 

and Anger, = .85 for Negative Affect and Anxiety, and = .74 for Anger and Anxiety, p < 

.01).  

In light of these results, one- and two-factor solutions were also trialed. Fit 

statistics for these models were comparable (or inferior) to those obtained with the three-

factor solution, and results were poorest when a single “mood intolerance” factor was 

specified (e.g., RMSEA = .15, GFI = .66). The original three-factor solution was 
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therefore retained for subsequent analyses. Standardised item loadings and alpha 

coefficients for the full sample are shown in Figure 1, below. Alpha coefficients were 

also acceptable when obtained for males (=.86 - .90) and females (= .77 - .84) 

separately.  

 

Figure 1. Chi square statistic, standardised item coefficients, and alpha coefficients for Scale One of the 

Tolerance of Mood States Scale (NA = negative affect) 
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When confirmatory factor analysis was conducted for Scale Two of the TOMS, 

all items loaded significantly on their specified subscale (see Figure 2). The Chi square 

statistic was significant, χ2(43) = 144.80, p < .001, but fit statistics suggested that the 

model may provide an acceptable fit to the data (see Table 1). Two modification indices 

were suggested, in the form of pathways from the General factor to the “eat something/ 

eat more than usual” item and from the Eating factor to the “skip a meal/ eat less than 

usual” item (both negative relationships). Although a model incorporating these 

pathways was trialed, their addition did not improve fit statistics substantially, nor was 

their inclusion theoretically justified. The original two factors were therefore retained. 

The two scales were moderately correlated (r = .44, p < .05) and both were internally 

consistent in the full sample (see Figure 2), and in the male (α’s = .70 - .77) and female 

(α’s = .74 - .79) sub-groups.
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Figure 2. Chi square statistic, standardised item coefficients, and alpha coefficients for Scale Two of the 

Tolerance of Mood States Scale 
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loaded significantly on their specified factor (see Figure 3). However, the Chi square 

statistic was significant, χ2(74) = 430.55, p < .001, and fit statistics were poor (see Table 

1). Eight modification indices were suggested. The Anticipate and Distract and Accept 

and Manage factors were highly correlated (r=.89, p < .01), whilst correlations between 

these factors and the Avoidance of Affect factor were in the moderate range (rs=.42 and 

.25, p < .05). Standardised item loadings and alpha coefficients for the full sample are 

shown in Figure 3. Alpha coefficients were low for males (α’s = .45 - .67) and females 

(α’s = .58 - .66). 
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Figure 3. Chi square statistic, standardised item coefficients, and alpha coefficients for the Distress Tolerance Scale-

Corstorphine (Antic. = Anticipate and Distract, Avoid = Avoidance of Affect, Accept = Accept and Manage) 
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Table 1. 

Fit statistics from confirmatory factor analysis with the Tolerance of Mood States Scale 

(TOMS) and Distress Tolerance Scale-Corstorphine (DTS-C) 

 RMSEA GFI AGFI NFI CFI PGFI CN 

TOMS Scale One .13 .70 .64 .88 .90 .58 55.65 

TOMS Scale Two .10 .90 .84 .88 .91 .58 101.48 

DTS-C .14 .80 .72 .74 .77 .56 62.45 
Note. RMSEA = Root Mean Square Error of Approximation, GFI = Goodness of Fit Index, AGFI = 

Adjusted Goodness of Fit Index, NFI = Normed Fit Index, CFI = Comparative Fit Index, PGFI = 

Parsimony Goodness of Fit Index, CN = Critical N 

 

 

10.4.3.2. Construct validity 

Correlations between scores on the TOMS subscales and those on the DTS-C 

and other questionnaire measures (the EES-II, DASS, EDI-I, and EDE-Q) are presented 

in Table 2. 

Scores on Scale Two of the TOMS correlated moderately or highly with scores 

on all other relevant measures, including the DTS-C. In addition, correlations with the 

EES-II were stronger for Scale Two Eating scores than for Scale Two General scores, 

and correlations with the DASS and EDI-I were stronger for Scale Two General scores 

than for Scale Two Eating scores (see Table 2).  

Scores on Scale One of the TOMS correlated weakly with scores on other 

measures, and most associations failed to reach significance. Results for the DTS-C 

were also variable, with the Anticipate and Distract and Accept and Manage subscales 

correlating weakly with other measures, whilst the Avoidance of Affect subscale 

correlated significantly and moderately with the DASS and EDE-Q (see Table 2). 
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Table 2. 

Correlations between scores on the TOMS subscales and those on the DTS-C, EES-II, DASS, 

and EDI-I 
 TOMS Scale One TOMS Scale Two DTS-C 

 Negative 

Affect 

Anger Anxiety General Eating Anticipate Avoid Accept 

TOMS Scale One        

Neg. Affect - .55** .52** -.14* -.06 .17* -.03 .09 

Anger .55** - .60** -.13 .01 -.04 -.04 .05 

Anxiety .52** .60** - -.11 .02 -.02 -.02 .08 

TOMS Scale Two        

General -.14* -.13 -.11 - .35** .20** .35** .14* 

Eating -.06 .01 .02 .35** - .15* .20** .14* 

DTS-C         

Anticipate .17* -.04 -.02 .20** .15* - .40** .54** 

Avoid -.03 -.04 -.02 .35** .20* .44** - .44** 

Accept .09 .05 .08 .14* .14* .54** .44** - 

EES-II         

Depression .06 .12 -.01 -.04 .45** -.06 -.09 -.05 

Anger -.08 .02 -.03 -.14* .24** -.09 -.15* -.06 

Anxiety -.09 .01 -.10 -.18** .14* -.08 -.12 -.16* 

Positive 

Affect 

 

-.21** 

 

-.16* 

 

-.12 

 

.06 

 

-.14* 

 

.03 

 

.02 

 

.10 

DASS         

Depression -.10 -.07 -.02 .48** .34** .09 .24** .08 

Anxiety -.04 -.09 .01 .45** .26** .22* .31** .17* 

Stress .04 -.07 -.01 .43** .31** .16* .24** .12 

EDI-I  -.13 -.15* -.12 .51** .23** .12 .28** .04 

EDE-Q 

Global 

 

.10 

 

.01 

 

.08 

 

.36** 

 

.34** 

 

.19** 

 

.23** 

 

.06 

* p < .05  ** p < .01      Note. TOMS = Tolerance of Mood States Scale, DTS-C = Distress Tolerance 

Scale-Corstorphine, EES-II = Emotional Eating Scale-II, DASS = Depression Anxiety Stress Scales, EDI-

I = Eating Disorder Inventory-2 Impulse Regulation subscale 
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10.4.4. Summary 

Stage Two of this study aimed to evaluate the reliability and validity of the 

TOMS, and to compare the psychometric properties of this measure with those of the 

DTS-C. Scale One of the TOMS did not perform well in confirmatory factor analysis, 

and scores on this scale did not correlate significantly with scores on other relevant 

measures. This makes it difficult to view Scale One as a valid index of mood 

intolerance. In contrast, the factor structure for Scale Two of the TOMS provided an 

acceptable fit to the observed data. Scale Two scores also correlated in expected ways 

with those on other relevant measures, and the factor structure and internal consistency 

for this scale were superior to those observed for the DTS-C. These results are discussed 

in greater detail below. 

10.5. Overall discussion 

This study focused on the development and evaluation of a new measure of 

mood intolerance, the TOMS. The initial version of this questionnaire included 64 items 

that aimed to assess an individual’s ability to tolerate intense moods (Scale One) and 

their tendency to engage in maladaptive behaviours when confronted with such moods 

(Scale Two). The preliminary TOMS was evaluated and revised in Stage One of the 

study, resulting in a 34-item measure that was further examined, in conjunction with the 

DTS-C, in Stage Two of the study.  

Results from confirmatory factor analysis indicated that the subscale structure for 

Scale One of the TOMS provided an unacceptable fit to the observed data. The three 

subscales were internally consistent, but subscale scores also failed to correlate 

significantly with those on the DASS, EDI-I, or EDE-Q, and they correlated 
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inconsistently with those on the DTS-C, EES-II, and Scale Two of the TOMS. These 

results may indicate that the degree to which an individual perceives emotional states to 

be aversive, and endeavours to avoid emotional states accordingly (the two constructs 

targeted by Scale One), are relatively distinct from their tendency to engage in 

maladaptive behaviours when confronted with intense moods. Alternatively, Scale One 

may not be assessing the constructs that it aims to assess, either due to inadequate items 

or response options, or as a result of respondents being poor at recognizing and reporting 

their level of emotion tolerance. Irrespective, it is difficult to justify retaining Scale One 

for future research on mood intolerance. 

Contrasting results were obtained for Scale Two of the TOMS. The specified 

model did differ significantly from the observed data, but fit statistics indicated that the 

subscale structure may nonetheless provide an acceptable fit. Alpha coefficients for the 

two subscales were also satisfactory, and subscale scores correlated significantly, 

positively, and differentially with scores on the DTS-C, DASS, EDI-I, and EES-II. In 

addition, the factor structure, internal consistency, and construct validity of this scale 

were superior to those observed for the DTS-C, one of the few other questionnaire-based 

measures of mood intolerance available at this time. 

These results suggest that Scale Two of the TOMS may provide a new and 

reliable measure of mood intolerance. This scale focuses on the “maladaptive 

behaviour” component of mood intolerance (i.e., the tendency to engage in maladaptive 

behaviours when confronted with intense moods; Linehan, 1993), meaning that it 

assesses individual’s reactions to intense moods, rather than their self-reported ability to 

tolerate them. The significant associations identified between scores on this measure and 

Global scores on the EDE-Q suggest that the scale may be assessing the components of 
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mood intolerance that are relevant to eating disorders, but additional research is clearly 

required if this possibility is to be supported further. Additionally, it is necessary to 

determine how mood intolerance relates to different forms of eating disorder symptoms. 

A limitation of this study is that the TOMS was developed and evaluated in non-

clinical samples. Although mood intolerance is not in itself a diagnosable condition, and 

is likely to occur to varying degrees across the population, it would be beneficial for the 

TOMS to be evaluated in clinical settings where mood intolerance difficulties may be 

more prevalent. Indeed, inspection of differences in TOMS scores across clinical and 

non-clinical groups would be expected to provide additional support for the construct 

validity of the scale. An additional limitation is that fit statistics for Scale Two of the 

TOMS can not be considered equivocally “good”. Further evaluation of the 

psychometric properties of the scale is necessary. 

In summary, the two stages of this study have focused on the development, 

revision and evaluation of a new mood intolerance measure. Results suggest that Scale 

Two of the TOMS (which will be referred to hereafter as the TOMS) may provide a 

reliable and valid alternative to existing mood intolerance questionnaires. The scale 

focuses on the “maladaptive behaviour” component of the broader mood intolerance 

construct, and its development means that research on mood intolerance and eating 

disorder symptoms can be extended in ways not previously possible. More specifically, 

it is now possible to test hypotheses regarding mood intolerance and eating disorder 

symptoms (including those formulated as part of the transdiagnostic cognitive-

behavioural model) using a mood intolerance questionnaire that performs satisfactorily 

in psychometric analyses. 
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Chapter 11. Study 2b:  Mood intolerance and disordered eating: Testing predictions 

from the transdiagnostic model 

11.1. Overview 

 Study 2a focused on the development, revision and evaluation of a new measure 

of mood intolerance, the Tolerance of Mood States Scale (TOMS). It also provided 

preliminary evidence for an association between TOMS scores and a global index of 

eating disorder symptoms. The current study aimed to examine links between mood 

intolerance and eating pathology in greater detail, by testing predictions from the 

enhanced, transdiagnostic model of eating disorders. 

The background information relevant to this chapter has been presented 

previously in the thesis. For clarity, a brief introductory summary will be provided here, 

but additional details may be found in Chapter 2 (Section 2.3.6), Chapter 3 (Section 3.4), 

Chapter 8 (Section 8.2), and Chapter 10 (Section 10.2).  

11.2. Introduction 

Traditionally, affect-regulation theories of binge eating have proposed that binge 

eating may moderate negative emotions by providing individuals with a means of coping 

with those emotions, and/or providing a source of distraction from the negative emotions 

in question (Eldredge & Agras, 1996; Engelberg et al., 2007; Hilbert & Tuschen-Caffier, 

2007; Stice, Agras et al., 2001; Whiteside et al., 2007). Evidence has been provided for 

this theoretical approach, and negative affect and poor emotion coping skills have both 

been linked to binge eating behaviour in adult binge eaters (e.g., Engelberg et al., 2007; 

Whiteside et al., 2007).  
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Recently, this approach to the conceptualisation of binge eating has been 

extended to incorporate mood intolerance. As noted in Chapter 10, mood intolerance 

refers to an inability to effectively tolerate or cope with intense moods, and to a 

tendency to engage in maladaptive behaviours when confronted with such moods 

(Fairburn, Cooper et al., 2003; Linehan, 1993). Thus, although the construct overlaps 

with variables previously considered in affect-regulation research (particularly emotion 

coping skills), it places a greater emphasis on an individual’s inability to tolerate 

emotions, rather than the presence or absence of negative emotions per se.  

In Fairburn and colleagues’ (2003) enhanced, transdiagnostic model of eating 

disorders (Fairburn, 2008; Fairburn, Cooper et al., 2003), mood intolerance is explicitly 

hypothesised to predict binge eating and purging (see Figure 3 in Section 8.2 and Figure 

3 in Section 3.4). These predictions are yet to be tested directly, but preliminary support 

for the hypothesised associations is provided by a study of 200 undergraduate students 

(Anestis et al., 2007), where scores on the Distress Tolerance Scale-Simons (DTS-S; 

Simons & Gaher, 2005) were significantly and cross-sectionally predictive of scores on 

the Eating Disorder Inventory-2 (EDI-2) Bulimia subscale, and a study of women with 

(n=72) and without (n=62) a DSM-IV eating disorder (Corstorphine et al., 2007). In this 

latter study, scores on the Avoidance of Affect subscale of the Distress Tolerance Scale-

Corstorphine (DTS-C; Corstorphine et al., 2007) were significantly higher amongst 

eating disordered participants, and scores on the Accept and Manage subscale were 

significantly lower. Thus, collectively, results from these two studies suggest that mood 

intolerance may be associated with a tendency towards binge eating (Anestis et al., 

2007) and/or with diagnosable eating disorders (Corstorphine et al., 2007). Results from 

Study 1 of this thesis also suggest that the tendency to use food to regulate emotions, 
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assessed as a proxy variable for mood intolerance more generally, can predict binge 

eating in childhood.  

There is now a need for additional, more detailed research on mood intolerance 

and eating disorder symptoms. The current study aimed to utilise the recently developed 

Tolerance of Mood States Scale (TOMS) to address this issue, by (i) replicating 

Corstorphine et al.’s (2007) finding that mood intolerance difficulties are more prevalent 

amongst individuals with an eating disorder than without, and (ii) evaluating and 

comparing the original and transdiagnostic cognitive-behavioural models of eating 

disorder symptomatology using cross-sectional structural equation modelling. Binge 

eating and purging were both assessed in this research, to allow the role of mood 

intolerance in predicting each form of disordered eating to be considered.  

It was predicted that: 

1. Mean scores on the two TOMS subscales (General and Eating) would be 

significantly higher amongst eating disordered participants than amongst non-

eating disordered participants 

2. The enhanced transdiagnostic model would provide a significantly better fit to 

the data than the original cognitive-behavioural model 

3. Mood intolerance would be significant in predicting binge eating and purging 

within the transdiagnostic model 

11.3. Method 

11.3.1. Participants and procedure 

Participant were the 227 men (n=78; 34%) and women (n=149; 66%) who took 

part in Phase Two of Study 2a, and an additional 70 men (n=4; 6%) and women (n=66; 



 280

94%) who had sought psychological or surgical treatment for overweight or obesity. 

Thus, the total sample size was 297 (28% male). 

Recruitment and assessment procedures for the community sample were 

introduced in Chapter 4 and outlined further in Section 10.4.2.1. In brief, participants 

were recruited from the University of Western Australia (UWA) and were aged between 

17 and 64 years (M = 22.49, SD = 8.47) at the time of assessment.  

The treatment-seeking sample consisted of individuals who sought psychological 

or surgical treatment for overweight or obesity weight between August and November 

2008. Approximately half of the sample (n=32; 46%) sought psychological treatment, 

which consisted of a 16-week group cognitive-behavioural weight management 

programme conducted through the University of Western Australia (UWA) Clinical 

Psychology Unit. The remaining participants (n=38; 54%) sought gastric banding 

treatment at a private hospital in Perth, Western Australia. Both groups completed 

questionnaires for this study as part of a standard, pre-treatment assessment package that 

included the TOMS (Allen et al., 2009), Eating Disorder Examination-Questionnaire 

(EDE-Q; Fairburn & Beglin, 1994), Eating Disorder Inventory-2 (D. M. Garner, 1991) 

Perfectionism subscale (EDI-P), Rosenberg Self-Esteem Scale (RSES; Rosenberg, 

1989), and Depression Anxiety Stress Scale (DASS; Lovibond & Lovibond, 1995). 

Questionnaires were completed approximately one month prior to treatment 

commencing. Participants were aged between 23 and 61 years (M = 46.68, SD = 9.88) at 

the time of assessment. Height and weight were measured during a pre-treatment 

assessment interview. 
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11.3.2. Measures 

11.3.2.1. The Tolerance of Mood States Scale  

 The development and evaluation of the TOMS was described in Chapter 10. The 

revised measure includes 11 items that aim to assess the tendency to feel overwhelmed, 

and/or to engage in maladaptive behaviours, when confronted with intense emotions. 

The General subscale focuses on these manifestations of mood intolerance at a general 

level, whilst the Eating subscale focuses on overeating-specific behaviours. As noted in 

Chapter 10, both subscales were internally consistent in the community-based sample (α 

= .74 and .81). In the treatment-seeking obese sample, the alpha coefficient for the 

Eating subscale was excellent (α = .81). The coefficient for the General subscale was 

somewhat lower (α = .64). This appeared to stem from very few obese participants (n=5/ 

70; 7%) reporting a tendency to eat less in response to intense emotions, as the alpha 

coefficient increased to .71 when this item was removed. 

11.3.2.2. The Eating Disorder Examination, Questionnaire version 

The EDE-Q was introduced and described in Study 2a (Section 10.4.2.2.6). All 

EDE-Q item groups (Restraint, Eating Concern, Weight and Shape Concern, and Weight 

and Shape Over-Evaluation) were internally consistent in the community-based (α = .84 

to .95) and treatment-seeking overweight/ obese (α = .73 to .98) samples. 

The EDE-Q was also used to assess objective binge eating (OBE; loss of control 

over eating, combined with the consumption of an objectively large amount of food) and 

purging (self-induced vomiting, laxative misuse, and/or diuretic misuse). As the current 

study utilized cross-sectional data, analyses focused on the maintenance of eating 

disorder symptoms rather than their development. This meant that the severity of binge 

eating and purging were considered, rather than their presence or absence per se. The 
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number of reported OBE and purging episodes over the previous month were therefore 

used as the outcome variables of interest. 

11.3.2.3. The Rosenberg Self-Esteem Scale 

The RSES was introduced in Study 1c (Section 7.3.2.1.3). It is a 10-item 

measure of global self-esteem in adults (R. W. Robins et al., 2001; Rosenberg, 1989; 

Shevlin et al., 1995) and internally consistent in this sample (α = .88 for community 

participants and .87 for treatment-seeking overweight/ obese participants). 

11.3.2.4. The Depression Anxiety Stress Scale, 21 item version 

The DASS was described in Sections 7.3.2.1.4 and 10.4.2.2.4 of Studies 1c and 

2a. It assesses for depressive, anxiety, and stress-related symptoms experienced over the 

previous week, and alpha coefficients in this sample were satisfactory for the 

community-based (α = .80 to .86) and treatment-seeking (α = .72 to .91) participants.  

11.3.2.5. The Eating Disorder Inventory-2 

The Eating Disorder Inventory-2 was introduced in Study 2a. In this study, 

however, the Perfectionism subscale (EDI-P) was utilized. This subscale includes 6 

items that focus on perfectionistic standard setting (i.e., the belief that only the highest 

standards of personal performance are acceptable) and perceptions of perfectionistic 

expectations amongst others (i.e., the belief that outstanding performance is expected by 

family or friends) (D. M. Garner, 1991). As with Study 2a, the 0 to 5 scoring approach 

was used for all analyses. Alpha coefficients were .75 for community-based participants 

and .89 for treatment-seeking obese participants. 

11.3.2.6. Demographic questions 

 Participants were asked to report their age, gender, and ethnicity. Community-

based participants also reported their height and weight. 
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11.3.3.  Procedure 

11.3.4. Statistical analyses 

To address Aim One, responses to the EDE-Q were used to identify participants 

who met self-report criteria for a DSM-IV eating disorder. Subsequently, a one-way 

ANOVA was used to determine if scores on the TOMS differed significantly across 

participants with and without an identified eating disorder. Between-group differences in 

other variables were also examined. 

 To address Aim Two, structural equation modelling was conducted using 

polychoric correlations and covariance matrices, using the maximum likelihood 

technique. As noted in Chapter 8, structural equation modelling involves estimating a 

measurement model (which specifies relationships between a set of theoretical or latent 

constructs and a set of measured or observed variables) and a structural model (which 

specifies relationships between the latent constructs under investigation). The overall 

model consists of the measurement and structural components, and can be divided into 

exogenous (predictor) and endogenous (dependent) variables. 

 To allow statistical comparison of the original and enhanced versions of the 

cognitive-behavioural model, the two models were constructed so that one (the original 

model) was nested within the other (the extended transdiagnostic model). This approach 

allows a Chi square difference test to be conducted, and is only possible when (i) models 

are identical with regard to indicator and latent constructs and (ii) cross-model 

differences only relate to some pathways being present in one model and not the other. 

Perfectionism and mood intolerance were thus included within the original model, but 

pathways between these constructs and other variables were omitted.  
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Indicator variables for self-esteem, perfectionism, mood intolerance, and dietary 

restraint were selected by taking the three highest loading items, as identified through 

principal components analysis, from the RSES, EDI-P, the TOMS General subscale, and 

the EDE-Q Restraint subscale. The TOMS General subscale was used so that 

associations between general mood intolerance (rather than eating-specific 

manifestations thereof) and eating disorder symptoms could be investigated. The two 

EDE-Q items designed to assess the over-evaluation of weight and shape were used as 

indicators of weight and shape over-evaluation, the number of reported OBE episodes 

over the previous month was used as an indicator of binge eating, and the number of 

reported purging episodes (self-induced vomiting, laxative misuse, and/or diuretic 

misuse) over the previous month was used as an indicator of purging. Standard error 

terms for the single (binge eating and purging episodes) and dual (weight and shape 

over-evaluation) indicator constructs were fixed to the standard error of the item mean.  

The goodness-of-fit of the exogenous and endogenous measurement models were 

examined via confirmatory factor analysis in LISREL 8.72. Measurement models were 

evaluated using the same criteria introduced in Chapter 8 and used in Chapter 10: the 

overall Chi square value, and the Goodness of Fit Index (GFI), Adjusted Goodness of Fit 

Index (AGFI), Normed Fit Index (NFI), Comparative Fit Index (CFI), Parsimonious 

Goodness of Fit Index (PGFI), Critical N (CN), and Root Mean Square Error of 

Approximation (RMSEA).  

After the measurement models had been estimated, the exogenous and 

endogenous components of each model were combined and the structural pathways 

specified. Pathways between the latent constructs and their respective indicator variables 

were fixed to the values identified during measurement model analyses. The overall 
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structural models were also evaluated using the Chi square statistic and goodness-of-fit 

indices described above, as well as the percentage of variance in the dependent 

variables, particularly binge eating and purging, accounted for by each model (calculated 

in the absence of feedback loops, which complicate interpretation of such estimations).  

Finally, the Chi square difference test was used to determine if the enhanced 

transdiagnostic model provided a significantly better fit to the data than the original 

model (Kelloway, 1998).  

11.4. Results 

11.4.1.  Preliminary analyses 

 Consistent with Study 2a, most variables were significantly skewed. Normal 

scores (calculated using Blom’s method) were used for all analyses.  

Preliminary analyses were conducted to determine if scores on the questionnaire 

measures differed significantly across the community-based and treatment-seeking 

obese participants, and across the psychological and surgical treatment-seeking obese 

participants. 

As might be expected, the treatment-seeking overweight/ obese participants were 

significantly heavier (M [SD] for BMI = 36.10 [5.94]) and older (M [SD] = 46.68 yrs 

[9.88]) than the community participants (M [SD] = 22.25 [3.82] for BMI and 22.49 

[8.57] for age), and they scored significantly higher on all subscales of the EDE-Q. 

Significant between-group differences were also identified for the Stress subscale of the 

DASS, where the overweight/ obese group scored significantly higher than the 

community group, the Eating subscale of the TOMS, where the overweight/ obese group 

scored significantly higher than the community group, and the General subscale of the 
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TOMS, where the overweight/ obese group scored significantly lower than the 

community group.  

In comparisons between the psychological and surgical treatment-seeking 

overweight and obese participants, the psychological group scored significantly higher 

than the surgical group on the TOMS Eating subscale and significantly lower than the 

surgical group on the RSES. There were no significant differences between the two 

overweight/ obese sub-groups on any of the other assessed variables, including age and 

BMI. 

11.4.2. Mood intolerance and eating disorder symptoms 

11.4.2.1. Aim One: Eating disorder status and mood intolerance  

The prevalence of DSM-IV eating disorders across all participants was 9.1% 

(n=29/ 297), with prevalence rates of 8.4% in the community group (n=19/ 227) and 

14.3% in the treatment-seeking group (n=10/ 70), χ2(1) = 1.76, p = .18. In the 

community sample, one participant met criteria for anorexia nervosa (AN), six 

participants met criteria for bulimia nervosa (BN), and 12 participants met criteria for an 

Eating Disorder Not Otherwise Specified (EDNOS: 4 partial or atypical AN, 5 partial or 

atypical BN, 2 Binge Eating Disorder [BED], and 1 unspecified EDNOS). In the 

treatment-seeking sample, all disorders were BED.  

When TOMS scores were compared across the eating disorder and non-eating 

disorder groups, participants with an identified eating disorder scored significantly 

higher than other participants on the General, F(1, 271) = 9.14, p = .003, and Eating, 

F(1, 271) = 33.53, p < .001, subscales of the TOMS. The effect size was small in both 

instances (η2 = .03 and .11, for the General and Eating subscales respectively). Mean 
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scores are shown in Table 1. Although between-group differences were examined using 

normalised data, unadjusted means are reported for ease of interpretation. 

 
 
Table 1. 

Means (and standard deviations) for age, BMI, Tolerance of Mood States Scale scores, 

and scores on other questionnaire measures, by eating disorder group 

 No Disorder 

(n=268) 

Eating Disorder 

(n=29) 

Age 24.46 (10.86) 25.14 (11.92)  

BMI 22.60 (4.15) 23.75 (8.22) 

TOMS General 2.68 (0.53) a 3.04 (0.61) b 

TOMS Eating 2.46 (0.83) a 3.47 (0.73) b 

EDE-Q Restraint 1.39 (1.33) a 2.92 (1.40) b 

EDE-Q Eating Concern 0.85 (0.93) a 3.01 (1.22) b 

EDE-Q Weight & Shape Concern 2.17 (1.66) a 4.37 (0.88) b 

EDE-Q Weight & Shape Over-Evaluation 2.46 (1.87) a 4.81 (1.22) b 

DASS Depression 8.26 (7.54) a 14.37 (10.47) b 

DASS Anxiety 6.73 (6.77) a 11.26 (8.61) b 

DASS Stress 12.49 (8.33) a 18.15 (7.34) b 

RSES Self-Esteem 30.26 (4.53) a 26.75 (5.39) b 

EDI-P 18.94 (4.62) 20.45 (4.16) 
Note. Columns with different subscripts differ significantly at a p < .05 level 

BMI = Body Mass Index; TOMS = Tolerance of Mood States Scale; EDE-Q = Eating Disorder 

Examination-Questionnaire; DASS = Depression Anxiety Stress Scale; RSES = Rosenberg Self-Esteem 

Scale; EDI-P = Eating Disorder Inventory 2, Perfectionism subscale 

 

Scores on the TOMS were also compared across participants who did and did not 

report OBE and purging behaviours. The prevalence of OBE in the full sample was 

23.2% (n=69/ 297), with prevalence rates of 16.3% in the community group (n=37/ 227) 

and 45.7% in the treatment-seeking obese group (n=32/ 70), χ2(1) = 28.40, p < .001. The 
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prevalence of purging (self-induced vomiting, laxative misuse, and/or diuretic misuse) in 

the full sample was 5.4% (n=16/ 297), with prevalence rates of 5.8% in the community 

group (n=13/ 227) and 4.3% in the treatment-seeking obese group (n=3/ 70), χ2(1) = 

0.83, p = .85. Approximately half of the participants who reported purging (n=7/ 16; 

44%) did so in the absence of any form of binge eating (objective or subjective). 

Participants who reported engaging in OBE scored significantly higher than non-

binge eating participants on the TOMS Eating subscale, F(1, 270) = 26.38, p < .001, η2 

= .09, but not the TOMS General subscale, F(1, 270) = 0.28, p = .60, η2 = .01. In 

contrast, participants who reported engaging in purging behaviours scored significantly 

higher than non-purging participants on the TOMS General subscale, F(1, 270) = 14.02, 

p < .001, η2 = .05, but the comparison for TOMS Eating scores only approached 

significance, F(1, 270) = 3.52, p = .05, η2 = .01. Mean TOMS scores across binge eating 

and purging participants are shown in Table 2. 
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Table 2. 

Means (and standard deviations) for Tolerance of Mood States Scale scores by binge 

eating and purging group 

 No objective binge eating 

(n=228) 

Objective binge eating 

(n=69) 

TOMS General 2.70 (0.54) 2.74 (0.62) 

TOMS Eating 2.40 (0.80) a 3.05 (0.91) b 

 No purging behaviours 

(n=281) 

One or more purging behaviours 

(n=16) 

TOMS General 2.68 (0.53) a 3.23 (0.65) b 

TOMS Eating 2.52 (0.84) 2.96 (1.30) 
Note. Columns with different subscripts differ significantly at a p < .05 level.  TOMS Eating scores 

differed across the purging and non-purging groups with a p value of .05. 

TOMS = Tolerance of Mood States Scale; Purging includes self-induced vomiting, laxative misuse, and/or 

diuretic misuse. 

 

11.4.2.2. The original and transdiagnostic cognitive-behavioural models 

The use of nested comparison models meant that the measurement models for the 

original and transdiagnostic models were identical, with the exogenous model consisting 

of Self-Esteem and Mood Intolerance and the endogenous model consisting of 

Perfectionism, Weight and Shape Over-Evaluation, Dietary Restraint, Binge Eating, and 

Purging. In both instances, the measurement model provided a good fit to the data (e.g., 

GFI > .95; see Table 3), despite significant Chi square values (χ2 [7] = 15.45, p = .03 for 

the exogenous model, and χ2 [22] = 45.27, p = .002 for the endogenous model). 

Standardised item loadings, standard error terms, and t-values for the indicator variables 

are shown in Table 4. 
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Table 3. 

Fit statistics for the exogenous and endogenous measurement models 

 RMSEA GFI AGFI NFI CFI PGFI CN 

Exogenous .07 .98 .93 .97 .98 .33 249.69 

Endogenous .07 .96 .90 .97 .99 .38 191.92 
Note. RMSEA = Root Mean Square Error of Approximation, GFI = Goodness of Fit Index, AGFI = 

Adjusted Goodness of Fit Index, NFI = Normed Fit Index, CFI = Comparative Fit Index, PGFI = 

Parsimony Goodness of Fit Index, CN = Critical N 

 

 

Table 4. 

Indicator variables for the transdiagnostic model 

  

Item 

Standardised 

Coefficient 

 

SE 

 

t-value

Exogenous Model 

Self-Esteem     

  se2 I think I am no good at all .73 .47 10.92 

  se3 I have a number of good qualities .75 .44 - 

  se10 I take a positive attitude towards myself .69 .32 10.45 

Mood intolerance    

  mt4 Worry that I can’t cope with/ manage the 

feelings  

.81 .24 - 

  mt5 Experience a sense of being overwhelmed .76 .33 11.44 

  mt9 Be uncertain of what to do .53 .45 7.79 

Endogenous Model 

Perfectionism    

  p3 I hate being less than best at things .75 .41 9.52 

  p5 I feel I must do things perfectly or not do 

them at all 

.71 .30 9.25 

  p6 I have extremely high goals .78 .39 - 
Continued below
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Table 4 continued 

Weight and Shape Over-Evaluation    

  ov1 Over-Evaluation of shape .97 .05 21.20 

  ov2 Over-Evaluation of weight .97 .05  

Restraint    

  r1 Restraint over eating .83 .32 16.85 

  r3 Food avoidance .85 .29 17.99 

  r4 Dietary rules .92 .16 - 

Binge Eating    

  be Objective binge eating episodes .98 .03 - 

Purging    

  purg Purging episodes .98 .04 - 
Note. T-values were not tested for single-indicator variables or the highest loading item in each set.   

SE = Standard Error.  The error terms for over-evaluation of shape and over-evaluation of weight were set 

to .05, and the error terms for binge eating and purging were set to .03 and .04, respectively 

 

 

When the structural component of the original cognitive-behavioural model was 

specified, fit statistics were acceptable (although sub-optimal; e.g., GFI = .87), but the 

Chi square statistic was significant, χ2 (89) = 276.86, p < .001. The model accounted for 

a small proportion of the variance in binge eating (5%) and purging (3%), and a 

moderate proportion of the variance in over-evaluation (33%) and restraint (15%). 

Standardised pathways are shown in Figure 2 and fit statistics are shown in Table 5. 
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Figure 2. Structural model (with standardized coefficients) for the original cognitive-behavioural model. 

Perfectionism and mood intolerance are included to allow nested comparison with the extended cognitive-

behavioural model. Dotted lines indicate standard error terms. Bi-directional arrows are shown due to the use of 

cross-sectional data. 

 

 

 When the enhanced model was specified, the Chi square statistic remained 

significant, χ2 (85) = 197.25, p < .001, but fit statistics improved (e.g., GFI = .90; see 

Table 5). The model accounted for a greater proportion of the variance in purging (30%, 

vs. 3%), and a similar proportion of the variance in binge eating (7%, vs. 5%), over-

evaluation (32%, vs. 33%) and dietary restraint (14%, vs. 15%). The model accounted 
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for only 1% of the variance in perfectionism, and the pathway between self-esteem and 

perfectionism was not significant. The feedback loops from binge eating and purging to 

over-evaluation also failed to reach significance in this model (see Figure 3). 

 

 

Figure 3. Structural model (with standardized coefficients) for the extended, transdiagnostic cognitive-

behavioural model. Dotted lines indicate standard error terms. Bi-directional arrows are shown due to the 

use of cross-sectional data. 
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Table 5. 

Fit statistics for the overall structural models 

 RMSEA GFI AGFI NFI CFI PGFI CN 

Original .10 .87 .80 .91 .93 .57 96.92 

Transdiagnostic .08 .90 .84 .93 .96 .56 123.09 
Note. RMSEA = Root Mean Square Error of Approximation, GFI = Goodness of Fit Index, AGFI = 

Adjusted Goodness of Fit Index, NFI = Normed Fit Index, CFI = Comparative Fit Index, PGFI = 

Parsimony Goodness of Fit Index, CN = Critical N 

 

 

 When the difference between the two models was evaluated statistically, using 

the Chi square difference test, the improvement from the original model to the 

transdiagnostic model was found to be significant, χ2 (4) = 79.61, p < .01. 

11.5. Discussion 

This study utilised a recently developed measure of mood intolerance, the 

TOMS, to examine links between mood intolerance and eating disorder symptoms. The 

study aimed to determine if levels of mood intolerance would differ significantly across 

participants with and without an identified eating disorder, and to evaluate and compare 

the original (no perfectionism/ mood intolerance components) and enhanced 

transdiagnostic (perfectionism/ mood intolerance components) cognitive-behavioural 

models of eating disorder symptoms. The results provide support for the study’s three 

hypotheses, and for the validity of the mood intolerance component within the enhanced 

model.  

Consistent with findings from Corstorphine et al. (2007), participants who met 

self-report criteria for an eating disorder scored significantly higher on the two TOMS 

subscales than participants who did not. When comparisons were conducted according 
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to binge eating and purging status, binge eating participants also scored significantly 

higher than non-binge eating participants on the TOMS Eating subscale (as might be 

expected) and purging participants scored significantly higher than non-purging 

participants on the TOMS General subscale. This differential pattern of association 

between TOMS scores and binge eating and purging suggests that it may be purging, 

rather than binge eating, that is associated with mood intolerance in a “true” or general 

sense. Potentially, binge eating is an extension of emotional eating, and reflects the use 

of eating as an affect regulation mechanism, but does not occur as a consequence of 

more global mood intolerance difficulties. 

Results from the second phase of analyses provided additional insight into the 

relative strength of association between mood intolerance and binge eating and purging. 

As predicted, the enhanced cognitive-behavioural model provided a significantly better 

fit to the data than the original version, and the specified pathways from mood 

intolerance to binge eating and purging were significant. However, the pathway from 

mood intolerance to purging was stronger than the pathway from mood intolerance to 

binge eating, and the inclusion of mood intolerance in the model served to increase the 

proportion of predicted variance in purging from 3% to 30%. This was a considerably 

larger increase than that observed for binge eating, from 5% to 7%. Thus, these findings 

suggest that mood intolerance may play a key role in predicting purging behaviours, and 

a significant but less powerful role in predicting binge eating behaviours. This pattern of 

associations has implications for theories and treatments of purging-type eating 

disorders, and for theories of eating disorders more generally. It is unclear if the results 

stem from purging being a more effective means of affect-regulation than binge eating, 

for eating disordered individuals with mood intolerance difficulties, or if the emotional 
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consequences of binge eating serve to trigger mood intolerant individuals to purge for 

emotional relief. This latter possibility would mean that binge eating triggers any effects 

of mood intolerance, rather than arises from them as previously assumed.  

In the original cognitive-behavioural model, links between purging and weight 

and shape over-evaluation were in the opposite direction (negative) to that expected. 

This may indicate that purging serves to decrease levels of weight and shape over-

evaluation, a possibility that is consistent with the theorised function of purging amongst 

binge eating individuals (i.e., as a means of “reversing” the effects of a binge and 

reducing anxiety about the possible effects of ingested calories on weight and shape), or 

that weight and shape over-evaluation is only associated with purging when 

accompanied by dietary restraint. Irrespective, the association between over-evaluation 

and purging, and that between over-evaluation and binge eating, ceased to reach 

significance in the enhanced version of the model. This suggests that some of the 

variance in binge eating and purging that may otherwise be accounted for by weight and 

shape over-evaluation, or vice versa, may be better accounted for by mood intolerance. 

As with the results of Study 1, this serves to support the idea that BN-like symptoms 

may develop as a result of weight and shape over-evaluation and dietary restraint, or as a 

result of affect-related (in this instance, affect intolerance) difficulties.  

In interpreting these results, several limitations need to be noted. Participants 

were recruited from multiple settings and the sample can not be considered 

representative of the broader population, either at a community or clinical level. In 

particular, the inclusion of treatment-seeking overweight and obese participants was 

useful in increasing the prevalence of binge eating in the sample, but may have biased 

associations between binge eating and other eating disorder symptoms towards those 
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that that are typical of obese or BED-like individuals. It is also possible that the 

relatively high prevalence of binge eating in this sample resulted in an unnaturally 

heterogeneous binge eating sub-group, something that would make it harder to identify 

variables that strongly predict binge eating, and which could have contributed to mood 

intolerance being a stronger predictor of purging than binge eating. The greater 

prevalence of binge eating and purging in adults than in children, and the focus in this 

instance on the severity of these behaviours rather than their presence or absence, may 

also explain why the structural equation models of Study 1d accounted for more of the 

variance in the dependent variables than those specified here. The disproportionate 

number of females in the sample also precluded an analysis of gender differences in this 

instance, and the use of cross-sectional data means that the direction of the identified 

relationships can not be determined. All of these factors make it important that the 

identified results are replicated. It also needs to be re-iterated that the General subscale 

of the TOMS primarily focuses on the “maladaptive behaviour” component of mood 

intolerance. Whilst the subscale also assesses the tendency to feel overwhelmed when 

confronted with intense emotions, it does, therefore, overlap to a degree with measures 

of emotion coping skills. Additional research is required to determine (i) which 

components of mood intolerance and related constructs are most relevant to eating 

pathology, and (ii) the best ways to assess and conceptualise those components. 

In summary, the results of Study 2b provide initial, cross-sectional support for 

the validity of the enhanced transdiagnostic model in adults, and suggest that mood 

intolerance may play a key role in the maintenance of binge eating and purging. 

Research is required to replicate these results, and to determine if they will generalise to 

other populations, including clinical eating disorder populations. As this study did not 
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assess interpersonal difficulties, there is also a need for additional research on the 

goodness-of-fit of the full transdiagnostic model, incorporating all four maintaining 

mechanisms (core low self-esteem, perfectionism, mood intolerance, and interpersonal 

difficulties).  
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Chapter 12. Summary of Findings: Study 2 

12.1. Overview 

This chapter will review the results of Study 2 (Studies 2a and 2b), and consider 

how findings from those analyses relate to (i) the results of Study 1 and (ii) the aims and 

predictions of the overall thesis.  

Study 2 focused on the relationship between mood intolerance and eating 

disorder symptoms. Specifically, Study 2a aimed to develop, evaluate and revise a new 

measure of mood intolerance, and provide preliminary support for an association 

between mood intolerance and eating disorder symptoms. Subsequently, Study 2b aimed 

to examine associations between mood intolerance and disordered eating (binge eating 

and purging) within the framework of the enhanced cognitive-behavioural model. 

These two components of Study 2 address the third and fourth hypotheses of the 

overall thesis: that the over-evaluation of eating, weight and shape and their control 

mediates links between other proposed risk factors for eating disorders (i.e., low self-

esteem, perfectionism) and eating disorder symptomatolgy, and that affect-related 

difficulties represent an alternate pathway to eating disorder symptoms, that is distinct 

from any effects of weight and shape over-evaluation or weight and shape concern. As 

will be discussed, the results provide support for these two predictions.  

12.2. Summary of results 

In Stage One of Study 2a, the preliminary version of the Tolerance of Mood 

States Scale (TOMS) was developed, evaluated, and revised. This measure was 

evaluated in greater detail, and further revised, in Stage Two of the study, resulting in an 
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11-item questionnaire that consists of two subscales. The first (General subscale) 

assesses the tendency to feel overwhelmed when confronted with intense emotions, and 

to engage in maladaptive behaviours in order to cope with such emotions, and the 

second (Eating subscale) assesses the tendency to binge eat or overeat when 

experiencing intense emotions. Thus, the General scale may be conceptualised as 

assessing general mood tolerance difficulties, whilst the Eating scale overlaps with 

previous measures of affect-related eating or “emotional eating”.  

Findings from Study 2a suggest that the revised TOMS may be a reliable and 

valid measure of these components of mood intolerance. In addition to performing 

satisfactorily in confirmatory factor analysis, significant and differential correlations 

were observed between scores on the two TOMS subscales and those on other relevant 

measures. Specifically, general psychological distress (i.e., depressive symptoms, 

anxiety, stress) was associated with TOMS General scores to a greater degree than 

TOMS Eating scores, whilst the tendency towards emotional eating (as assessed by the 

Emotional Eating Scale-II) was associated with TOMS Eating scores to a greater degree 

than TOMS General scores. In estimates of reliability and validity, the TOMS was also 

equal or superior to one of the few other available questionnaire measures of mood 

intolerance. Although not a direct indicator of the quality of the scale, this provides 

further support for the potential utility of the TOMS in mood intolerance research. 

In Study 2b, the TOMS was used to examine links between mood intolerance 

and eating disorder symptoms in greater detail. Comparison of participants with and 

without an identified eating disorder confirmed that significant differences existed in 

mean TOMS scores (General and Eating) across the two groups. Preliminary support 

was also provided for the possibility that general mood intolerance difficulties are 



 301

associated with purging behaviours, whilst eating-specific manifestations of mood 

intolerance are specifically associated with binge eating behaviours. General TOMS 

scores (but not Eating TOMS scores) were significantly higher amongst participants who 

reported purging than amongst participants who did not, whilst Eating TOMS scores 

(but not General TOMS scores) were significantly higher amongst participants who 

reported binge eating than amongst participants who did not. This pattern of results may 

also explain why treatment-seeking overweight/ obese participants (of whom nearly 

50% reported binge eating) scored higher than the community-based sample on the 

Eating subscale of the TOMS but lower than the community-based sample on the 

General subscale of the TOMS. Additional research with different samples, including 

representative community samples and treatment-seeking eating disordered samples, is 

now important.  

The primary aim of Study 2b was to evaluate and compare the original and 

enhanced versions of the cognitive-behavioural model of eating disorders. Results 

provided support for the enhanced cognitive-behavioural account, with this model 

(which included mood intolerance and perfectionism components) providing a 

significantly better fit to the data than the original model (which did not include these 

components). The hypothesised associations between mood intolerance and binge eating 

and purging were identified, as was the association between perfectionism and weight 

and shape over-evaluation (although not perfectionism and low self-esteem). As 

interpersonal difficulties were not assessed in this research, and persistent anorexia 

nervosa (AN)-like symptoms were not considered, an evaluation of the enhanced model 

in its entirety remains necessary. However, this study represents the first direct 

evaluation of the model with a mood intolerance component, and the results highlight 
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the potential importance of mood intolerance in accounting for persistent binge eating 

and purging behaviour.  

An unexpected outcome of the structural equation modelling analyses was the 

finding that mood intolerance predicted purging (number of self-induced vomiting, 

laxative misuse, and/or diuretic misuse episodes over the previous month) to a greater 

degree than it predicted binge eating (number of objective binge eating episodes over the 

previous month). This finding extended results from the earlier, between-group 

comparison analyses, where general mood intolerance difficulties (General TOMS 

scores) were elevated amongst purging participants, but not amongst binge eating 

participants. As discussed in Chapter 11, there are a number of possible explanations for 

these results. Irrespective, the results suggest that there may be meaningful differences 

in the variables that contribute to persistent binge eating and those that contribute to 

persistent purging. This possibility complements recent research on the prevalence and 

nature of purging-type eating disorders. The results obtained here are consistent with 

findings that purging may occur without binge eating as often as with binge eating (A.E. 

Field et al., 2008; Wade, Bergin, Martin et al., 2006; Wade, Treloar, & Martin, 2008), 

and that different variables may be associated with, and/or predict the onset of, each 

form of disordered eating behaviour (Wade et al., 2008).  

Notably, two of the variables found to predict purging onset and not binge eating 

onset in Wade et al.’s (2008) sample of adult female twins (N=1,002) were novelty-

seeking and neuroticism. Novelty-seeking has previously been linked to impulsivity and 

mood tolerance difficulties (Blaszczynski & Steel, 1998; Tice et al., 2001), and results 

from the current study are thus consistent with those from Wade et al. (2008). In 

contrast, however, other studies (Fink et al., 2009; Keel et al., 2005) have found 
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impulsivity to be associated with bulimia nervosa (BN) to a greater degree than purging 

disorder (or eating disorder not otherwise specified [EDNOS] purging type). Potentially, 

these differences stem from variations in the conceptualisation of purging-type disorders 

and associated differences in the samples of participants used. For example, in Keel et 

al.’s study of 37 women with a purging EDNOS (Keel et al., 2005), participants reported 

an average of four subjective binge eating episodes per week, suggesting that binge 

eating in a broad (loss of control) sense was common amongst these participants. 

Purging frequency amongst these women was also significantly lower (mean episodes/ 

week = 6.4) than that for women with BN (n=25; mean episodes/ week = 9.8), meaning 

that the purging group had significantly lower levels of both binge eating and purging 

than the BN group. In contrast, in Wade et al.’s (2008) sample, only 4 of the 53 women 

in the purging disorder category (7.5%) reported subjective binge eating, meaning that 

purging primarily occurred in the absence of loss of control eating episodes. Wade et 

al.’s (2008) sample also focused specifically on women without a history of AN, 

whereas Keel et al.’s study included participants with such a history. Thus, at this point, 

it is difficult to draw firm conclusions regarding the relative importance of impulsivity 

and mood intolerance (and other variables) in the onset and course of binge eating and 

purging disorders. The results of this research suggest that additional attention in this 

area may be beneficial.  

12.3. Implications 

 The implications of this study are three-fold. Firstly, results from Study 2a 

suggest that the TOMS may provide researchers and clinicians with a new, 

psychometrically sound measure of key components of mood intolerance. This may 
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serve to facilitate future research on mood intolerance, including more detailed 

investigations of the relative importance of mood intolerance and other psychosocial 

variables in predicting different forms of disordered eating behaviour.  

Secondly, Study 2 results provide direct support for the role of mood intolerance 

in cross-sectionally predicting binge eating and purging. They also provide direct 

support for the validity of the enhanced transdiagnostic cognitive-behavioural model 

(minus interpersonal difficulties), and, in so doing, indirect support for the enhanced 

cognitive-behavioural treatment. In particular, the results suggest that mood intolerance 

may be an important target for consideration in cognitive-behavioural treatments for 

binge eating and purging disorders. 

Thirdly, and as discussed, the finding that mood intolerance may predict purging 

to a greater degree than binge eating serves to complement results from recent studies of 

purging-type eating disorders. It seems that the traditional view of binge eating and 

purging as inherently inter-related may not apply in all cases, and that some variables (in 

this instance, mood intolerance) may play a greater role in the maintenance of one form 

of behaviour than the other. Theories and treatments of binge eating and purging 

disorders may, therefore, need to be designed and implemented accordingly. Fairburn 

and colleagues’ (2003) enhanced cognitive-behavioural treatment is clearly suited to 

addressing mood intolerance, with this being included as a potential treatment module 

for use as required. Even there, however, it is recommended that mood intolerance be 

considered as one potential target of treatment, where mood intolerance or core low self-

esteem, or perfectionism, or interpersonal difficulties are addressed if needed. It may be 

beneficial for clinicians to consider including mood intolerance as a standard component 

of eating disorder treatment when mood intolerance is indicated, and/or when purging is 
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present, if future studies replicate the results found here. Certainly, the results of this 

study suggest, consistent with the fourth hypothesis of the broader thesis and with the 

results of Study 1, that weight and shape over-evaluation and dietary restraint are only 

able to account for eating disorder symptoms in a proportion of eating disordered 

individuals. 

12.4. Conclusion 

This study aimed to extend findings from Study 1 by clarifying the role of mood 

intolerance in predicting eating pathology. In Study 1, an indirect, eating-specific 

measure of mood intolerance was used in analyses pertaining to the transdiagnostic 

model, and only associations between mood intolerance and binge eating were 

examined. In Study 2, an effort was made to examine links between general mood 

intolerance and both binge eating and purging. In order to do so, it was first necessary to 

develop an appropriate measure of mood intolerance. As such, Study 2a focused on the 

development and revision of a new mood intolerance measure, and provided support for 

the reliability and validity of the resulting questionnaire. Subsequently, Study 2b focused 

on testing predictions from the enhanced cognitive-behavioural model, including those 

relating to mood intolerance. The results of Study 2b provide direct support for the 

validity of the enhanced model, and for the role of mood intolerance in cross-sectionally 

predicting binge eating and purging behaviour. The magnitude of association between 

mood intolerance and purging was particularly noteworthy, and there is a need for 

additional research on the role of mood intolerance in predicting this form of disordered 

eating behaviour. 
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Chapter 13. Overall Discussion and Conclusions 

13.1. Overview 

This chapter aims to (i) summarise results from the empirical studies as they 

relate to the hypotheses formulated in Chapter 1; (ii) evaluate the strengths and 

implications of the thesis; and (iii) consider the limitations of the thesis and discuss 

possible directions for future research. As findings from Studies 1 and 2 have been 

reviewed previously (see Chapters 9 and 12), an extensive summary of the results will 

not be repeated here. Similarly, as attention has already been paid to the methodological 

strengths and limitations of each study and sub-study (see Chapters 5 through 9 for 

Study 1, and 10 through 12 for Study 2), the focus here will primarily be the strengths 

and limitations of the thesis at an overall, conceptual level. Consideration will also be 

paid to methodological issues not previously discussed in detail. 

13.2. Results from the empirical studies 

13.2.1. Hypothesis 1 

Hypothesis 1 (weight and shape concern or body dissatisfaction and the over-

evaluation of eating, weight and shape and their control are distinct constructs with 

different antecedents and consequences) was addressed by Study 1b. Clear support was 

provided for a distinction between weight and shape concern and the over-evaluation of 

weight and shape, with low self-esteem and media influences being significant in 

predicting increases in weight and shape concern over time, but not increases in weight 

and shape over-evaluation over time. Weight and shape concern was also significant in 

predicting increases in dietary restraint, whereas weight and shape over-evaluation was 
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not. An additional distinction was found in relation to gender differences, with 

associations between concern and other variables being significant for girls but not for 

boys, whilst associations between over-evaluation and other variables were comparable 

across the two sexes. These results confirm that there are differences in the pathways to, 

and effects of, weight and shape concern and weight and shape over-evaluation. Thus, it 

may be concluded that Hypothesis 1 is supported by this research. 

13.2.2. Hypothesis 2 

Hypothesis 2 (the over-evaluation of eating, weight and shape and their control 

is central to the development and maintenance of eating pathology, and of greater 

importance in this regard than weight and shape concern) was addressed or partially 

addressed by Studies 1b, 1d, and 2b. In Study 1b, as noted, weight and shape concern 

was significant in prospectively predicting dietary restraint in children, whereas weight 

and shape over-evaluation was not. This challenges the assertions of Hypothesis 2 and 

suggests that, if anything, an opposite pattern of association may occur. In Study 1d, 

weight and shape concern and weight and shape over-evaluation were both able to 

predict dietary restraint when included in separate structural equation models of binge 

eating. Thus, these results suggest that over-evaluation may be important in the 

development of eating pathology, but that weight and shape concern is of comparable 

(or greater) importance. Finally, weight and shape over-evaluation was able to cross-

sectionally predict dietary restraint in the structural equation models of Study 2b, 

providing additional support for an association between over-evaluation and disordered 

eating, but weight and shape concern was not included in those analyses, precluding 

comment on the relative importance of the two variables. In integrating these findings, it 
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seems that partial support exists for Hypothesis 2. The results suggest that weight and 

shape over-evaluation can predict the development and maintenance of eating disorder 

symptoms, in a manner that is consistent with cognitive-behavioural theory, but they do 

not provide support for the assertion that over-evaluation is of greater importance in this 

regard than weight and shape concern.  

13.2.3. Hypothesis 3 

Hypothesis 3 (that the over-evaluation of eating, weight and shape and their 

control mediates links between other proposed risk factors for eating disorders and 

eating disorder symptomatolgy) was explored in Studies 1d and 2b, when the original 

and enhanced versions of the cognitive-behavioural model (Fairburn, 2002; Fairburn, 

Cooper et al., 2003) were evaluated. The hypothesis was also addressed in Study 1b, 

where it was expected that proposed risk factors for eating disorder development (e.g., 

low self-esteem, perfectionism) would be significant in predicting changes in weight and 

shape over-evaluation over time. As noted above, Study 1b results did not provide 

support for this possibility, nor, as a result, did they provide support for Hypothesis 3. In 

Study 1d, low self-esteem was found to prospectively predict weight and shape over-

evaluation in the original and enhanced versions of the cognitive-behavioural model, and 

over-evaluation, in turn, was found to prospectively predict dietary restraint. Similar 

results were obtained in Study 2b, with low self-esteem and perfectionism being 

significant in cross-sectionally predicting over-evaluation, and over-evaluation being 

significant in cross-sectionally predicting restraint. These results provide partial support 

for the expected series of associations between psychosocial variables (specifically, low 

self-esteem and perfectionism), weight and shape over-evaluation, and subsequent 



 309

disordered eating. The results may best be phrased, however, as providing support for 

existing cognitive-behavioural models of eating disorders. Mediational chains within 

each model were not formally tested, and the results of Study 1b suggest that the 

expected associations do not emerge when data-driven (rather than theory-driven) 

analyses are conducted. Thus, it seems that additional research is necessary if 

Hypothesis 3 is to be definitively supported or refuted.  

13.2.4. Hypothesis 4 

Hypothesis 4 (affect-related difficulties represent an alternate pathway to eating 

disorder symptoms, distinct from any effects of the over-evaluation of eating, weight, 

and shape or weight and shape concern) was addressed by Studies 1a, 1d, and 2b. 

Results from these studies provide clear support for the final hypothesis, with negative 

affect (depressive symptoms) and the tendency to use food to regulate emotions 

(emotional eating) emerging as significant predictors of binge eating in children, and 

mood intolerance being confirmed as a significant predictor of binge eating and purging 

in adults. As expected, these effects could also be distinguished from those of weight 

and shape over-evaluation, weight and shape concern, and dietary restraint. In Study 1d, 

the specified pathway between weight and shape concern and depressive symptoms did 

not reach significance, and in Studies 1d and 2b, the inclusion of affect-related pathways 

(and particularly affect intolerance pathways) served to markedly increase the proportion 

of variance accounted for in binge eating (Study 1d) and purging (Study 2b). It may, 

therefore, be concluded that affect-regulation difficulties represent a discrete, potent 

pathway to disordered eating in children and adults.  
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13.3. Strengths and implications 

There are several features of this thesis that may be considered truly novel. The 

first is the integration of research on body dissatisfaction, or weight and shape concern, 

with that on weight and shape over-evaluation. These constructs had previously been 

distinguished from each other theoretically, with a limited body of empirical support for 

this distinction in adults, but there were no data available regarding the relative 

importance of weight and shape concern and weight and shape over-evaluation (and 

other body image sub-components) in predicting the development of eating disorder 

symptoms over time. Similarities and differences in the variables that predicted each 

body image variable were also unclear. The results of Study 1b (and subsequent 

delineation of concern and over-evaluation in the analyses of Studies 1c through 2b) thus 

provide additional insight into the possible aetiology of different eating disorder 

symptoms. Specifically, the results suggest that weight and shape concern may be of 

primary importance in predicting the development of strict dieting and binge eating in 

pre- to early-adolescents, when compared to other body image variables, and that there 

is a bi-directional relationship between weight and shape concern and weight and shape 

over-evaluation over time. They also suggest that psychosocial variables may be of 

greater importance in predicting weight and shape concern than weight and shape over-

evaluation in childhood. These results have implications for theories of disordered eating 

development, but also for prevention efforts in this area. Targeting prevention 

programmes towards girls with low levels of self-esteem and high levels of perceived 

media pressure to be thin, and towards children of both sexes with high levels of weight 
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and shape concern, may allow disordered eating behaviour in these groups to be reduced 

or prevented.  

The second novel feature of this research may be considered an extension of the 

first. Study 1d represents the first study to directly compare the dual-pathway model of 

binge eating and associated symptoms (which focuses on the effects of body 

dissatisfaction/ weight and shape concern on disordered eating) with the cognitive-

behavioural model of binge eating and associated symptoms (which focuses on the 

effects of weight and shape over-evaluation on disordered eating). Results from Study 

1d thus provide initial data regarding the relative utility and validity of each theoretical 

model. Both theoretical approaches were able to account for the development of binge 

eating in this sample, but the enhanced cognitive-behavioural model was superior to the 

dual pathway model, and the dual-pathway model was, in turn, superior to the original 

cognitive-behavioural model. These findings have implications for future theory, 

research, and practice in the area of binge eating and associated problems, and they 

allow the strengths of each theoretical approach to be integrated. Specifically, it seems 

that the media influences component of the dual-pathway model and the low self-esteem 

and interpersonal (family) difficulties components of the enhanced cognitive-

behavioural model may be relevant to binge eating development in childhood, in 

addition to the variables emphasised in both theoretical accounts (i.e., weight and shape 

concern or over-evaluation, dietary restraint, and negative affect or mood intolerance). 

The evaluation of the cognitive-behavioural model using prospective data (Study 

1d), the evaluation of the enhanced cognitive-behavioural model with a general mood 

intolerance component (Study 2b), and comparison of the original and enhanced 

versions of the cognitive-behavioural model (Studies 1d and 2b) are additional novel 
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features of this series of studies. Results from Study 1d provided initial support for the 

validity of the cognitive-behavioural model in accounting for the development of eating 

disorder symptoms, as well as their persistence as previously demonstrated, and for the 

superiority of the enhanced model over the original version. This latter finding was 

replicated in the cross-sectional analyses of Study 2b, using an adult sample, where the 

enhanced cognitive-behavioural model provided a significantly better fit to the data than 

the original version. Study 2b also allowed associations between mood intolerance and 

disordered eating to be tested directly, and provided initial empirical support for the 

importance of including mood intolerance in the cognitive-behavioural framework. 

Thus, these analyses provide direct, previously unavailable support for the validity of the 

current cognitive-behavioural model (Fairburn, Cooper, et al., 2003; Fairburn, 2008), 

and for the superiority of this model over other available theoretical accounts. By 

extension, they also provide indirect support for the associated, enhanced cognitive-

behavioural treatment (Fairburn et al., 2008). Given that the transdiagnostic model and 

treatment were developed relatively recently, these results contribute to a scarce body of 

empirical literature on the validity of the approach. 

Additional strengths of this thesis include the development of a new measure of 

mood intolerance, in recognition of limitations associated with pre-existing measures; 

identification of links between mood intolerance and binge eating and purging, with the 

latter potentially being more powerful; consideration of a broad range of variables that 

may be expected to contribute to the development of eating disorder symptoms in 

children; consideration of possible gender differences in the development of eating 

pathology in children; and the use of measures and statistical analyses that allowed the 

constructs and hypotheses in question to be appropriately assessed and examined. In 
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particular, the use of structural equation modelling (including hierarchical structural 

equation modelling in Study 1d, in recognition of the clustering of children within 

families) allowed theoretical models to be tested directly and the associations between 

different theoretical constructs to be estimated simultaneously. The use of longitudinal 

data and pre-adolescent participants also allowed the development of eating disorder 

symptoms to be appropriately examined in Study 1, whilst the use of cross-sectional data 

and adult participants allowed the maintenance of eating disorder features to be 

considered in Study 2.  

Finally, the identification of maternal concern about child weight as a significant 

predictor of child eating disorder symptoms is an additional strength of Study 1, and an 

important finding from theoretical, prevention, and intervention perspectives. The result 

is also timely in light of recent increases in childhood overweight and obesity (Booth et 

al., 2003) and increases in the degree of overlap between obesity and disordered eating 

(Darby et al., 2009). Developing guidelines for parents and health professionals 

regarding the best way to manage and monitor weight in childhood and adolescence, 

with a view to preventing or reducing excess weight and eating disorder 

psychopathology, may be crucial if obesity and eating disorders are to be managed 

simultaneously and effectively. This possibility has received attention previously 

(Haines & Neumark-Sztainer, 2006; Irving & Neumark-Sztainer, 2002), but findings 

from this research highlight the importance of continuing research in this area, and, in 

particular, on providing parents (particularly those who are highly concerned with eating 

and weight themselves) with guidance on these issues. 
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13.4. Limitations and future research directions 

There are three main conceptual limitations to this thesis. The first stems from 

age and/or developmental effects not being assessed in Study 1. Modelling age effects in 

associations between variables would have required a much larger sample, and adequate 

consideration of developmental differences would have required participants to be 

followed over a longer period of time and/or to be aged within a broader age range. 

Some of the results of Study 1 replicate those found with adolescent and adults samples 

(particularly in the case of the dual-pathway and cognitive-behavioural models), 

providing support for the validity of the identified associations across different age 

groups, but consideration of developmental differences in the effects of weight and 

shape concern and weight and shape over-evaluation may be a key area for future 

research.  

The second limitation also pertains to possible between-group differences in the 

results obtained. Although gender effects were considered in Studies 1a through 1c, and 

in the data-driven model of Study 1d, they were not tested in the dual-pathway and 

cognitive-behavioural models of Study 1d or in the cognitive-behavioural models of 

Study 2b. This stemmed from inadequate sample sizes (Study 1) and an insufficient 

number of male participants (Study 2), and makes further research on gender differences 

in the development and maintenance of eating disorder symptoms important.  

The third major limitation of this research is that the enhanced, transdiagnostic 

cognitive-behavioural model was not tested in its entirety (i.e., with direct measures of 

all four additional maintaining mechanisms), nor was the model’s ability to account for 

all forms of eating disorder symptoms assessed. Similarly, whilst the term 
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“transdiagnostic” has been used to refer to the model, its ability to account for eating 

disorder symptoms across different diagnostic groups was not examined. It is important, 

therefore, that the results of this research are replicated and extended using participants 

with a broader range of eating disorder symptoms and diagnoses, so that the validity of 

the enhanced transdiagnostic theory (particularly the “transdiagnostic” component) can 

be further ascertained. It is also necessary to note that fit statistics for the enhanced 

cognitive-behavioural model were acceptable, but not excellent. Ongoing evaluation and 

revision of the model may allow for further improvements in the theory’s validity.  

Other limitations, mentioned in the earlier chapters, include sample sizes that 

were sufficient but modest (particularly for Studies 1d and 2b); the small percentage of 

binge eating participants in Study 1; the small percentage of purging participants in 

Study 2; and the possible confounding effect of including treatment-seeking overweight 

and obese participants in Study 2b.  

In addition to studies that address these limitations, and/or serve to replicate and 

extend the findings obtained here, there are several avenues for future research that seem 

warranted in light of these results. Firstly, additional information on mood intolerance as 

a construct would be beneficial. In particular, it would be useful to determine how mood 

intolerance relates to all behavioural eating disorder symptoms, including driven 

exercise for weight control and persistent under-eating, and to determine the relative 

importance of mood intolerance and other psychosocial variables (particularly negative 

affect) in predicting eating pathology. Clarification of the component/s of mood 

intolerance that are most relevant to eating disorder symptoms, with a distinction being 

made between tolerance of mood states, maladaptive responses to mood states, and 

ability to cope with mood states, also seems important. 
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Secondly, there is a need for further research on purging-type eating disorders. 

Results from Study 2b, and those from other recent studies (A.E. Field et al., 2008; 

Wade, Bergin, Martin et al., 2006; Wade et al., 2008), suggest that there may be 

differences in the variables that contribute to persistent purging behaviours and 

persistent binge eating. Consideration of these differences may serve to extend theories 

of the aetiology of eating disorders. With the fifth edition of DSM hypothesised to 

distinguish between purging-type disorders and other forms of (currently) unspecified 

eating disorders, the need for research on purging disorder is also likely to increase.  

Finally, there is a need for additional information regarding the significance of 

childhood obesity in the prevalence, aetiology, and/or course of eating disorders. The 

results of Study 1 highlight the degree to which weight and disordered eating may be 

expected to overlap, with overweight and obese children being found (consistent with 

previous research) to be at risk for binge eating and associated eating disorder 

symptoms, and mothers’ level of concern about their children’s weight emerging as a 

significant predictor of changes in Child Eating Disorder Examination scores over time. 

Eating disorders are relatively rare conditions and overweight and obesity are 

increasingly common, meaning that only a proportion of overweight/ obese individuals 

will ever be at risk for the development of an eating disorder. Nonetheless, as noted by 

others (Haines & Neumark-Sztainer, 2006; Hebebrand, 2009; Irving & Neumark-

Sztainer, 2002), it seems important that future research and clinical approaches to the 

management of excess weight and disordered eating be conducted with both conditions 

in mind.  
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13.5. Conclusion 

This thesis aimed to extend and integrate previous research on the development 

and maintenance of cognitive and behavioural eating disorder symptoms. Through two 

broad studies and six sub-studies, it has provided evidence for the importance of low 

self-esteem, media influences, maternal concern about child weight, and weight and 

shape over-evaluation in prospectively predicting weight and shape concern in children; 

for the importance of weight and shape concern in prospectively predicting dietary 

restraint in children; and for the importance of dietary restraint and affect-related eating 

in prospectively predicting binge eating in children. Furthermore, it has provided direct 

support for the validity of the dual-pathway and enhanced cognitive-behavioural models 

of binge eating using prospective data, and for the validity of the enhanced cognitive-

behavioural model of binge eating and purging using cross-sectional data. A new 

measure of mood intolerance has also been developed. Results suggest that the enhanced 

cognitive-behavioural model of eating disorder symptoms may be superior to other 

available theoretical perspectives in accounting for binge eating and purging, and that 

mood intolerance is a key component of this enhanced cognitive-behavioural 

framework.  
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Appendix A 

 

Tolerance of Mood States (TOMS) – Preliminary version 
 

Scale One: 
40 emotions are listed below. Most people like some of these emotions and dislike others. Please 

indicate how you feel about each emotion, using the response options listed across the top, by 

ticking the appropriate box. 

 
 I really like 

this feeling & 
am always 
pleased to 

experience it 

I like this 
feeling & am 

normally 
pleased to 

experience it 

I neither 
like nor 
dislike 

this 
feeling 

I don’t really 
like this 

feeling, but I 
can put up 

with it 

 
I dislike this 

feeling & will  
normally try to 

avoid it 

I can not stand 
this feeling & 
try to avoid it 

whenever 
possible 

 1 2 3 4 5 6 

Happy        

Lonely        

Furious        

Depressed        

Kindly        

Jittery        

Blue        

Enthusiastic        

Angry       

Shaky        

Irritated        

Pleased        

Sad        

Wound up       

Annoyed        

Anxious        

Warm-

hearted 

 

 

 

 

 

 

 

 

 

 

 

 

Miserable       

Panicky        

Frustrated        

Continued below 
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Scale One continued: 
 I really like 

this feeling & 
am always 
pleased to 

experience it 

I like this 
feeling & am 

normally 
pleased to 

experience it 

I neither 
like nor 
dislike 

this 
feeling 

I don’t really 
like this 

feeling, but I 
can put up 

with it 

 
I dislike this 

feeling & will  
normally try to 

avoid it 

I can not stand 
this feeling & 
try to avoid it 

whenever 
possible 

 1 2 3 4 5 6 

Nervous        

Discouraged       

Active        

On edge        

Elated        

Satisfied        

Uneasy        

Inadequate        

Helpless        

Excited        

Worried        

Rebellious        

Guilty        

Bad-tempered        

Upset        

Confused        

Bitter        

Bored        

Resentful        

Alive        
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Scale Two: 
People respond to strong emotions in different ways. 24 of these ways are listed below. For each 

item, please indicate how likely you are to engage in the activity when experiencing strong 

emotions.  

 
 If I experience strong emotions (e.g., sadness, 

anger, anxiety) I am likely to; 

   Never     Rarely     Sometimes    Often      Always  

       1             2                3                  4              5  

1. Ignore the feelings                                                                

2. Eat something/ eat more food than usual                                                                 

3. Do something to distract myself (e.g., read a book, 
watch TV)  

                                                               

4. Enjoy the feelings                                                                 

5. Be irritable with others                                                                 

6. Drink alcohol                                                                 

7. Do something to calm myself down (e.g., walk)                                                                

8. Skip a meal/ eat less food than usual                                                                 

9. Call a friend or family member                                                                 

10. Accept the feelings                                                                 

11. Exercise                                                                 

12. Worry that I can’t cope with/ manage the feelings                                                                 

13. Take drugs                                                                 

14. Experience a sense of being overwhelmed                                                                 

15. Go on an eating binge                                                                 

16. Know that I can cope with/  manage the feelings  

 
                                                               

17. Cut or injure myself                                                                 

18. Be uncertain of what to do                                                                 

19. Eat foods that I usually avoid (e.g., junk foods)                                                                 

20. Experience the feelings as they are                                                                 

21. Act more impulsively than usual                                                                 

22. Leave the situation                                                                

23. Try to calm myself down mentally                                                                

24. I prevent such feelings from developing                                                                 
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Appendix B 

 

Tolerance of Mood States Scale (TOMS) – revised version 
 

Scale One: 
A list of emotions is presented below. Most people like some of these emotions and dislike 

others. Please indicate how you feel about each emotion, using the response options listed 

across the top, by ticking the appropriate box. 

 

 
 

I really like 
this feeling & 

am always 
pleased to 

experience it 

I like this 
feeling & am 

normally 
pleased to 

experience it 

I neither 
like nor 
dislike 

this 
feeling 

I don’t really 
like this 

feeling, but I 
can put up 

with it 

 
I dislike this 
feeling & will  
normally try 
to avoid it 

I can not stand 
this feeling & 
try to avoid it 

whenever 
possible 

 1 2 3 4 5 6 

Lonely       

Furious       

Depressed       

Jittery       

Blue       

Angry       

Shaky       

Irritated       

Sad       

Annoyed       

Anxious       

Miserable       

Panicky       

Frustrated       

Nervous        

Discouraged       

On edge       

Uneasy        

Worried       

Guilty       

Bad-tempered       

Upset        

Bitter       
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Scale Two: 
People respond to strong emotions in different ways. Some examples of these ways are listed 

below. For each item, please indicate how likely you are to engage in the activity when 

experiencing strong emotions. 

 
 If I experience strong emotions (e.g., sadness, 

anger, anxiety) I am likely to; 

   Never     Rarely     Sometimes    Often      Always  

       1             2                3                  4              5  

Eat something/ eat more food than usual                                                                

Be irritable with others                                                                

Skip a meal/ eat less food than usual                                                                

Worry that I can’t cope with/ manage the feelings                                                                 

Experience a sense of being overwhelmed                                                                 

Go on an eating binge                                                                

Know that I can cope with/  manage the feelings                                                                

Cut or injure myself                                                                 

Be uncertain of what to do                                                                

Eat foods that I usually avoid (e.g., junk foods)                                                                

Act more impulsively than usual                                                                

 

 

 

 


