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 The role of dieting in the etiology and maintenance of bulimia nervosa remains unclear, 

and current treatments, which primarily aim to eliminate dieting behaviors, demonstrate 

limited efficacy.  The purpose of this study was to conduct a randomized treatment trial to 

test whether healthy dieting maintains bulimic symptoms or effectively reduces this eating 

disturbance.  Female participants (N=85) with full and subthreshold bulimia nervosa were 
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randomly assigned to a 6-session healthy dieting intervention or waitlist condition and 

assessed through 3-month follow-up.  Relative to control participants, intervention 

participants showed modest weight loss during treatment and demonstrated significant 

improvements in bulimic symptoms that persisted through follow-up.  These preliminary 

results suggest that this intervention shows potential for the treatment for bulimia nervosa 

and may be worthy of future refinement and evaluation.  Results also provide experimental 

evidence that dieting behaviors do not maintain bulimia nervosa, suggesting the need to 

reconsider maintenance models for this eating disorder.   
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CHAPTER 1:  BACKGROUND AND THEORIES OF EATING 
DISORDER ETIOLOGY AND TREATMENT 

INTRODUCTION 

Bulimia nervosa is an eating disorder characterized by a persistent course that can 

result in serious medical complications, and is associated with impairing comorbid 

psychopathology (Fairburn, Cooper, Doll, Norman, & O’Connor, 2000; Garfinkel et al., 

1995; Wilson, Heffernan, & Black, 1996).  Approximately 1-3% of adolescent females 

will meet diagnostic criteria and another 1-5% will experience subthreshold symptoms 

(Hoek & van Hoeken, 2003; Lewinsohn, Striegel-Moore, & Seeley, 2000; Stice, Burton, 

& Shaw, 2004).  Therefore, researchers have put great efforts towards identifying risk 

and maintenance factors in hopes of better understanding, and subsequently better 

treating, this troubling disorder. 

Since the 1980s, dieting has been implicated in the onset of bulimia nervosa 

(Hawkins & Clement, 1984; Polivy & Herman, 1985; Stice, 1994).  Indeed, longitudinal 

research consistently finds self-reported dieting behaviors to be among the most 

consistent and potent of risk factors for this disorder (Field, Camargo, Taylor, Berkey, & 

Colditz, 1999; Killen et al., 1994; Killen et al., 96; Stice, 2001; Stice & Agras, 1998; 

Stice, Presnell, & Spangler, 2002).  As a result, most treatment efforts have been aimed at 

reducing dieting behaviors.  Despite this, Cognitive-behavioral therapy, considered the 

best among current treatments and primarily aimed at reducing dieting behaviors, 

produces lasting symptom remission in less than 30% of cases (Agras, Walsh, Fairburn, 

Wilson, & Kraemer, 2000).  Given these relatively modest recovery rates, much research 

has been aimed at improving current treatments, exploring alternative interventions, and 

investigating maintenance factors for bulimic symptoms. 
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Furthermore, the evidence that dieting is a risk factor for bulimia nervosa is 

inconsistent, in that long-term prescribed dieting (e.g., obesity treatment trials) results in 

decreased bulimic symptoms (Goodrick, Poston, Kimball, Reeves, & Foreyt 1998; 

Presnell & Stice, 2003; Reeves et al., 2001).  Additionally, a prevention study found that 

a weight maintenance intervention aimed at increasing exercise and decreasing intake 

successfully also reduced bulimic symptoms (Stice, Presnell, Groesz, & Shaw, in press), 

and a recent treatment study aimed solely at increasing exercise was effective in reducing 

bulimic pathology (Sundgot-Borgen, Rosenvinge, Bahr, & Schneider, 2002).  Therefore, 

increasing evidence suggests that dieting may not actually maintain bulimic pathology.   

Preliminary support for a healthy-weight management prevention program for 

bulimic symptoms (Stice et al., in press) suggests that such an intervention might be 

adapted into a treatment intervention for this eating disorder.  Thus, a primary goal of this 

study was to follow-up the promising findings from the targeted prevention trial in an 

effort to improve treatment outcome.  Furthermore, clarifying the role that dieting plays 

in the course of bulimia nervosa may help explain the discrepant findings that exist 

between longitudinal self-report research and randomized trials.  Therefore, developing 

and evaluating such a program in a randomized trial may provide more data on the 

relation of dieting to bulimic symptoms, and may help resolve the inconsistent findings 

regarding this relation. 

CENTRAL FEATURES OF BULIMIA NERVOSA 

 Bulimia nervosa is a disorder characterized by regular episodes of binge eating 

and recurrent inappropriate compensatory behaviors.  Binge eating is comprised of two 

components.  First, it involves eating, within a discrete period of time (e.g., two hours), 

an amount of food that is considered to be much larger than other people might eat during 
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a similar time period and under similar circumstances.  Secondly, binge eating includes a 

sense of loss of control over what is eaten during the episode (i.e., the feeling that one 

cannot stop eating or control the quantity of food eaten).  Inappropriate compensatory 

behaviors, a symptom of this eating disorder, are aimed at preventing weight gain 

associated with the binge eating, and typically involve one or more of the following:  

self-induced vomiting; misuse of laxatives, diuretics, enemas, or other medications; 

fasting; or excessive exercise (i.e., exercise above and beyond what one does to stay in 

shape, specifically aimed at eliminating excess calories from the body).  For an individual 

to meet diagnostic criteria for bulimia nervosa, this combination of binge eating and 

purging must occur, on average, at least twice a week for three months.  Finally, bulimic 

individuals must also report that weight and shape is one of the primary determinants of 

self-evaluation (American Psychiatric Association, 2000).  

EPIDEMIOLOGY OF BULIMIA NERVOSA 

Approximately 1-3% of adolescent females will meet diagnostic criteria for 

bulimia nervosa, and another 1-5% will experience subthreshold symptom levels (Hoek 

& van Hoeken, 2003; Lewinsohn et al., 2000; Stice, Burton et al., 2004).  Bulimia 

nervosa is characterized by a chronic course, has a peak rate of onset during adolescence, 

and often involves a history of many years of symptoms and previous treatment attempts 

(Herzog, Keller, & Lavori, 1988; Mitchell, Hatsukami, Pyle, & Eckert, 1986; Russell, 

1979).  This disorder can result in serious medical complications, and is associated with 

comorbid psychopathology including affective disorders, anxiety disorders, and 

substance abuse (Fairburn et al., 2000; Garfinkel et al, 1995; Wilson et al., 1996), each of 

which carries additional health risks.  For example, bulimic symptoms predict onset of 

major depression (Stice, Burton et al., 2004), which subsequently predicts school 



 
 
 
 

4

dropout, interpersonal problems, unemployment, delinquency, and legal problems 

(Gotlib, Lewinsohn, & Seeley, 1998). 

Compounding this, the binge eating component of bulimia nervosa also predicts 

onset of obesity (Stice, Cameron, Killen, Hayward, & Taylor, 1999), which results in 

elevated morbidity and mortality (Calle, Thun, Petrelli, Rodriguez, & Heath, 1999; Dietz, 

1998; Marcus, 1993).  Obesity is a major public health concern, frequently characterized 

as an epidemic, and obesity-related complications cost Americans $99 billion annually 

(Mokdad et al., 1999).  Despite the numerous serious mental and physical health risks, 

only 28% of individuals with bulimia nervosa seek treatment (Fairburn et al., 2000), and 

do so with limited success (Johnson, Tsoh, & Varnado, 1996).  Given this, it seems a 

worthwhile effort to investigate interventions that might be a more efficacious means of 

treating this pernicious disorder. 

ETIOLOGIC MODELS OF BULIMIA NERVOSA 

Current theory views bulimia nervosa from a developmental perspective.  

Particularly for women, the increased adiposity that occurs normally during puberty 

fosters body dissatisfaction as one deviates from the thin-ideal.  Indeed, adiposity itself 

may be a risk factor for bulimia nervosa, in that increased body mass has been shown to 

prospectively predict eating pathology (Stice, et al., 2002; Vogeltanz-Holm et al., 2000).  

Concurrently, as an individual does deviate from the thin-ideal, they may encounter 

decreased social acceptance during this critical developmental period in which social 

status is highly valued.  As a result, individuals may restrict their caloric intake in an 

attempt to conform to the thin-ideal.  However, armed with inadequate knowledge of 

effective weight loss behaviors, such individuals experience great difficulty in restricting 

calories.  Unsuccessful restriction attempts may produce decreased self-esteem and self-
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efficacy (Brownell & Rodin, 1994; Foreyt et al., 1995; Simkin-Silverman, Wing, 

Plantinga, Matthews, & Kuller, 1998).  Consequently, those who are unsuccessful in their 

restriction attempts might engage in more radical caloric restriction (e.g., fasting), which 

may lead to episodes of binge eating due to multiple psychological and physical triggers 

aimed at restoring normal intake.  Binge eating might subsequently provoke feelings of 

failure, as well as heightened fears about weight gain.  Therefore, the individual may 

engage in compensatory behaviors, such as vomiting and laxative use, as an emotional 

release and as an attempt to prevent further weight gain (Fairburn, 1997a). 

Dietary Restraint Model 

Perhaps the most widely accepted etiologic model, the Dietary Restraint Model 

(Polivy & Herman, 1985) posits that dieting leads to binge eating via both physiological 

and psychological means.  Biologically, when intake is restricted, the body responds with 

physical hunger cues (e.g., stomach “growls”).  Intense, prolonged physiological cues 

may trigger disinhibited eating as a way to offset the physical effects of perceived 

starvation (Keesey, 1980; Nisbett, 1972).  Psychologically, dieters use cognitive rules to 

help ignore those biological cues (e.g., will make a rule to not eat before a certain time of 

the day or to only eat a certain food to help resist the temptation to overeat).  Eventually, 

their adherence to these rigid cognitive rules may foster insensitivity to the biological 

cues regarding hunger and satiety.  However, on the occasions during which their 

cognitive rules are disrupted (such as when experiencing intense emotions or as a result 

of the belief that the individual has already violated their diet), these individuals are left 

vulnerable to binge eating, thus repeating the cycle (Polivy & Herman, 1985).   

In support of these theoretical assertions, self-reported dieting has consistently 

emerged as the most potent predictor of bulimic pathology (Field et al., 1999; 
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Killen et al., 1994; Killen et al., 1996; Stice, 2001; Stice & Agras, 1998; Stice et al., 

2002).  As outlined above, the role of dieting in bulimic symptom development makes 

intuitive sense as well.  As a result, there exists a general consensus among researchers 

and clinicians that dieting is a contributing factor to the development of bulimia nervosa 

(Fairburn, Marcus & Wilson, 1993; Hsu, 1990; Polivy & Herman, 1985). 

Dual Pathway Model 

Dieting can also be conceptualized as existing within a more complex 

sociocultural framework (Striegel-Moore, Silberstein, & Rodin, 1986).  The Dual-

Pathway Model (Stice, 1994) is a multivariate model which emphasizes the role of 

dieting within a larger context of risk factors.  It proposes that dieting and negative affect 

are ultimately the proximal predictors of bulimic symptoms through which all other risk 

factors operate.  In this conceptualization, increases in body mass can result in body 

dissatisfaction as well as increased social pressure from family and friends to lose weight.  

This increased social pressure provokes internalization of the thin-ideal, further 

promoting increases in body dissatisfaction, which can lead to attempts at increased 

caloric restriction and heightened negative affect.  Increased dietary restraint and negative 

affect then act as the two proximal predictors of bulimic pathology, serving as the 

mechanisms through which the effects of the other risk factors are mediated.  

Multivariate tests of the Dual-Pathway Model have provided support for this etiologic 

model (Stice, 2001; Stice et al., 2002). 

MAINTENANCE MODELS OF BULIMIC PATHOLOGY 

Because self-reported dieting has emerged as the most consistent and potent risk 

factor for bulimic pathology, it is widely accepted by clinicians and researchers that 
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dieting plays a causal role in the development of bulimia nervosa (Fairburn, 1997a; 

Heatherton & Polivy, 1992; Lowe, 1993; Stice, 2001; Thompson, Heinberg, Altabe, & 

Tanteff-Dunn, 1999).  However, etiologic models identify risk factors, those variables 

that prospectively predict future pathology, which by nature are germane to informing the 

content of prevention programs.  By contrast, maintenance factors predict the persistence 

of symptoms over time among initially symptomatic individuals.  Maintenance factors 

then, are more critical to target in treatment programs than risk factors.   

Unfortunately, only one maintenance model for bulimic pathology has been 

examined with prospective data.  Fairburn’s (1997a) cognitive model of bulimia nervosa 

implicates the overvaluation of appearance as the primary maintaining factor for binge 

eating.  If individuals regard body weight and shape as the most important aspect of their 

self-evaluation, and believe that achieving an ideal body weight and shape will yield 

positive social benefits, they may engage in severe dieting, which in turn may put them at 

risk for future binge eating.  The guilt fostered by binge eating may then result in 

redoubled dietary restraint efforts or compensatory behaviors to attempt to counteract 

binge-related weight gain.  By this conception, appearance overvaluation maintains the 

bulimic symptoms and dieting mediates this relationship.  Fairburn et al. (2003) evaluated 

this model prospectively with a community sample of bulimic women.  As predicted, 

appearance overvaluation significantly predicted change in dietary restraint and 

marginally predicted increases in binge eating.  Increases in dietary restriction also 

significantly predicted increases in binge eating.  However, when controlling for change 

in dietary restriction, the relation between appearance overvaluation and binge eating 

became nonsignificant, providing preliminary evidence that this relationship is mediated 

by dietary restraint.    
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In sum, self-reported dieting has emerged not only as a risk factor for the 

development of bulimia nervosa, but also as a maintenance factor for this disorder.  

Therefore, it is not surprising that treatment approaches have emerged that specifically 

attempt to reduce dieting as a method of reducing bulimic symptomatology and 

promoting recovery.   

TREATMENT APPROACHES THAT TARGET DIETING 

Cognitive-Behavioral Therapy 

Cognitive-behavioral therapy (CBT) is the most rigorously investigated and best 

empirically supported treatment for bulimia nervosa (American Psychiatric Association, 

2000).  Within the CBT framework, bulimia nervosa is viewed as a disorder which 

evolves from cognitive distortions about the importance of shape and weight.  Indeed, 

appearance overvaluation is considered to be the core factor that promotes and maintains 

the disorder.  This perceived importance prompts individuals to place increasing value on 

conforming to the thin-ideal, resulting in caloric restriction as a means of attaining that 

ideal.  Eventually, physiological needs and psychological triggers (e.g., stress) lead to 

binge eating as a form of relief and as a coping strategy.  Purging follows as a way to 

relieve the anxiety associated with fears of potential weight gain resulting from binge 

eating (Fairburn, 1997a).   

CBT is an outpatient treatment for bulimia nervosa consisting of approximately 

20 one-hour weekly sessions.  The primary aims of CBT are to normalize weight and 

eating habits by reducing dietary restraint; to address concerns about shape and weight, 

because these are believed to drive eating disturbances; and to correct negative self-

evaluation (Fairburn, 1997a).  Though rectifying concerns about shape and weight are the 
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primary focus of the cognitive component of CBT, reducing dietary restraint is the 

hallmark strategy of the behavioral aspects of this treatment.  CBT attempts to reduce 

three forms of dieting, including fasting behaviors and meal skipping, limiting overall 

caloric intake, and avoiding “forbidden” foods and entire food categories (Latner & 

Wilson, 2000).  The initial focus of CBT is to establish more regular patterns of eating, 

with a goal of eating three meals and two snacks per day.  The emphasis initially is not on 

what is eaten, but when food is eaten during the day.  Gradually, patients are encouraged 

to reintroduce formerly forbidden foods into their diets as a way to empower the client 

with the knowledge that eating normally does not automatically mean they will lose 

control over their eating (Latner & Wilson, 2000).  To achieve these reductions in dietary 

restraint, CBT employs several techniques including self-monitoring, cognitive 

restructuring, exposure, nutritional education (e.g., discussion of the fact that vomiting is 

an ineffective means of purging calories), improvement of self-control and problem 

solving abilities, considering alternative behaviors to use in the place of binge eating, and 

relapse prevention (Fairburn, 1997a).   

The benefits of CBT include the fact that it is relatively quick acting (there is a 

great deal of improvement over the first four weeks of treatment), can result in a 

clinically significant degree of improvement, and demonstrates relatively good 

maintenance of change among some participants by one-year follow-up (Agras, 

Walsh et al., 2000; Fairburn et al., 1995).  CBT has been shown to be more effective than 

interpersonal therapy in reducing dietary restraint (Agras, Walsh et al., 2000; Wilson & 

Fairburn, 1998), and participants who complete CBT treatment typically also show 

improvement in attitudes related to weight and shape (Fairburn, Jones, Peveler, Hope, & 

O’Connor, 1993; Garner et al., 1993; Wilson, Eldredge, Smith, & Niles, 1991). However, 



 
 
 
 

10

CBT requires a fair amount of skill and training to implement, and is also quite long in 

duration, which increases the probability of attrition.  For example, in the Agras, 

Walsh et al. (2000) CBT trial, 27% of the participants dropped out of the study.  In 

addition, some of the best controlled treatment studies show that by 12-month follow-up, 

only 29% of participants (accounting for attrition) were “recovered,” as defined by the 

absence of any binge eating or purging during the past 28 days (Agras, Walsh et al., 

2000) compared to typical recovery rates of 0-6% among waitlist participants (Agras, 

Scheider, Arnow, Raeburn, & Telch, 1989a; Gray & Hoage, 1990).   Other trials have 

found that many CBT patients respond very little to treatment or may not respond at all 

(Fairburn, 1997a; Wilson & Fairburn, 1993).  Furthermore, one trial (Sundgot-

Borgen et al., 2002) found that an alternative intervention significantly outperformed 

CBT, thus casting doubt on the “gold standard” status CBT currently holds. 

Behavior Therapy 

 Behavior Therapy is perhaps best conceptualized as a dismantled version of 

cognitive-behavioral therapy.  While earlier adaptations of this treatment approach were 

aimed primarily at targeting binge antecedents and consequences (Loro & Orleans, 

1981), more recent protocols include all of the behavioral components of CBT, but 

exclude the cognitive components (challenging distorted ideas about the importance of 

weight and shape).  Modern treatment typically consists of 20 one-hour weekly sessions.  

The primary focus of behavior therapy is on the normalization of eating habits, most 

importantly, through the elimination of dieting.  In addition, behavior therapy aims to 

assist the patient in regaining control over their eating by establishing a regular eating 

pattern, and by gradually reintroducing previously avoided foods.  Self-monitoring of 



 
 
 
 

11

eating and purging behaviors, as well as stimulus control techniques are also typically 

included (Fairburn, Jones et al., 1993).   

 In randomized clinical trials, behavior therapy (BT) at best performs as well as 

CBT by post-treatment.  Both treatments yield similar reductions in the number of 

bulimic episodes and frequency of compensatory behaviors.  However, CBT produces 

greater reductions in dietary restraint and in distorted ideas about the importance of 

weight and shape than BT (Fairburn, Jones et al., 1993; Thackwray, Smith, Bodfish, & 

Meyers, 1993).  Additionally, the favorable reductions in bulimic episodes evident with 

behavior therapy by post-treatment are typically no longer evident by long-term follow-

up.  In one study, despite initial abstinence rates from binge eating and purging of 100% 

among behavior therapy participants at post-treatment, by 6-month follow-up 62% had 

relapsed (Thackwray et al., 1993).  In another study, by 12-month follow-up, half of the 

participants in the behavior therapy condition dropped out or were withdrawn because 

their symptoms worsened (Fairburn, 1997b).  

 A subtype of behavior therapy, exposure with response prevention (ERP) has also 

been investigated as a treatment for bulimia nervosa.  ERP is based on the idea that 

bulimic compensatory behaviors are maintained by the anxiety associated with binge 

eating (i.e., fear of weight gain), and that the binge eating is maintained through the 

availability of purging as an escape from this anxiety.  Therapy with ERP involves 

planned binge eating followed by a systematic delay or prevention of purging 

(Leitenberg, Rosen, Gross, Nudelman, & Vara, 1988; Rosen & Leitenberg, 1982).  

Initially, therapists observe planned binge eating episodes and subsequently direct the 

patient’s attention to their anxiety.  The patient and therapist work together to monitor the 

patients’ anxiety level until the desire to purge has ceased.  Following this anxiety 
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reduction training, patients use these techniques unsupervised and keep food diaries 

consisting of what was eaten, associated distress levels, and frequency of binge eating 

and compensatory behaviors (Leitenberg et al., 1988; Rosen & Leitenberg, 1982).  

Further work in ERP is aimed at restoring regular eating patterns (e.g., reducing dieting 

which may trigger binge eating), and reincorporating feared or binge foods into the diet. 

Clinical trials have not found any clear advantage for ERP over CBT.  In one 

study (Leitenberg et al., 1988), two versions of ERP (one conducted solely in a clinic, the 

other conducted at patients’ homes) were compared with CBT without exposure and 

response prevention.  There were no significant differences between the treatments at 

post-intervention or 6-month follow-up, with the exception that the exposure-based 

treatments fared slightly better in reducing of vomiting behavior and amount consumed 

during in-laboratory test meals.  However, these null findings should be interpreted with 

caution, as the study had a very small sample size, and therefore limited statistical power.  

Another group (Cooper & Steere, 1995) compared ERP with CBT, and while both 

treatments produced similar reductions in pathology by post-treatment, at 12-month 

follow-up nearly all of the ERP patients had relapsed.  ERP may also be utilized in 

conjunction with behavior therapy or CBT, however, numerous studies have failed to find 

that the treatment combination actually enhances outcome (Agras, Schneider, Arnow, 

Raeburn, & Telch, 1989b; Carter, McIntosh, Joyce, Sullivan, & Bulik, 2003, 

Wilson et al., 1991).   

Nutritional Interventions 

 Like behavior therapy, nutritional intervention treatments for bulimia nervosa 

overlap heavily with components of CBT.  Yet, treatment strategies that incorporate some 

emphasis on improved nutrition have yielded positive findings.  In fact, the American 
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Dietetic Association recommends a team approach for the treatment of bulimia nervosa, 

incorporating the skills of psychological, medical, psychiatric, dental, and nutritional 

specialists (American Dietetic Association, 1988), a model also supported by the 

American Psychological Association (2000). 

  Nutritional interventions and CBT are similar in that both prescribe regular eating 

patterns and utilize self-monitoring (Latner & Wilson, 2000).  However, nutritional 

treatments differ via the inclusion of very specific nutritional guidelines and practices.  

They also differ in that CBT recommends patients monitor their own weight on a weekly 

basis, while most nutritional interventions discourage regular weighing (Latner & 

Wilson, 2000).  One typical nutritional treatment program required participants to closely 

follow a diet based on the American Dietetic exchange list with a specific macronutrient 

distribution (50% carbohydrates, 25% proteins, 25% fats), and used food models to 

illustrate meal contents (Willard, Anding, & Winsted, 1983).  Another intervention 

included a substantial reading list of nutritional information, followed a similar system of 

food exchange values, but also required patients to weigh food portions with a scale to 

facilitate monitoring of intake (Hsu, Holben & West, 1992).  Other treatments have 

suggested pre-portioning and labeling “forbidden” foods with their caloric and nutrient 

composition as they are reincorporated into the diet to facilitate monitoring of caloric 

intake (O’Connor, Touyz, & Beumont, 1988). 

 Nutritional management has fared well in treatment trials when combined with 

CBT.  In one study (Laessle et al., 1991), the nutritional intervention included self-

monitoring with nutritional diaries, weight management education, encouragement to eat 

binge foods, advice concerning frequency and quantity of meals, and stimulus control to 

help avoid uncontrolled eating.  Compared to a stress management group, the participants 
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in the nutritional intervention demonstrated rapid decreases in binge eating and purging, 

and these gains were maintained at 6 and 12-month follow-up.  However, without the 

inclusion of CBT treatment strategies, nutritional interventions fare less well in clinical 

trials.  In one study (Sundgot-Borgen et al., 2002), a 16-week nutritional intervention that 

included limited aspects of CBT (meal planning), an emphasis on psychoeducational 

nutritional information, and frequent weight monitoring was compared to 16-weeks of 

standard CBT for bulimia nervosa.  Although both treatments initially produced similar 

reductions in bulimic symptoms, by 6-month and 18-month follow-up, the CBT 

participants demonstrated significantly fewer bulimic symptoms than those in the 

nutritional program. 

 Nutritional interventions hold promise in that bulimic dietary deficiencies may 

play a role in the drive to binge eat (e.g., due to deficiencies in tryptophan or blood sugar 

levels), but further investigations of this type of treatment are needed.  Alternatively, such 

interventions raise concerns since many of the strategies they employ, such as an 

increased focus on calorie counting and weighing food is potentially counterproductive, 

as it may encourage rigidity in eating habits (Latner & Wilson, 2000); indeed, such 

behaviors are discouraged in the CBT treatment of bulimia nervosa (Fairburn, 1997a).  

With limited randomized clinical trials of nutritional interventions for individuals with 

bulimia nervosa, it remains to be seen whether such a strategy may do more harm than 

good. 

 In sum, among treatments that target dieting behaviors, CBT remains the 

treatment of choice for bulimia nervosa.  Recently, however, treatments for other 

disorders have been adapted and investigated as alternative interventions for bulimia 

nervosa that do not involve changing dieting behavior, unlike CBT.  If dieting truly plays 
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a major role in maintaining bulimic symptomatology, it would expect that such 

treatments would not reduce bulimic symptoms.   

TREATMENT APPROACHES THAT DO NOT TARGET DIETING 

Interpersonal Therapy 

 First developed in the 1960s as a treatment for clinical depression, interpersonal 

therapy (IPT) has been implemented recently for bulimia nervosa.  Originally, it was 

thought that IPT might be useful as an active placebo control for comparison with other 

treatments, but when many patients appeared to benefit, research shifted to examining the 

treatment efficacy of IPT.  IPT is a time-limited protocol, consisting of approximately 15-

20 sessions that are initially weekly, then decline in frequency (Apple, 1999; Fairburn, 

1997b).  The central theory behind interpersonal therapy posits that an association exists 

between problematic interpersonal areas and the development and maintenance of a 

condition.  The problematic interpersonal areas are defined as deficiencies in the domains 

of role transition, grief, role disputes, and interpersonal deficits (Apple, 1999). 

 Interpersonal therapy for bulimia nervosa spans three phases of treatment, the first 

of which consists of three primary goals.  The first objective is to provide the patient with 

the rationale and nature of IPT, which is framed around the concept that interpersonal 

deficits are the hallmark of bulimia nervosa but are often ignored because the individual 

becomes distracted by issues related to shape and weight.  For example, many episodes of 

binge eating might follow an interpersonal problem, such as a major argument, but rather 

than see the eating as connected to the dispute, the individual perceives the binge eating 

and compensatory behaviors as being driven by personal desires to be thin.  The therapist 

then explains that IPT is different from other treatments in that it spends very little time 
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discussing actual symptomatology, instead focusing its efforts on restoring interpersonal 

relationships.  The second goal of this phase is to identify current interpersonal problems 

via assessment of the interpersonal context in which the eating disorder developed.  The 

quality of current interpersonal functioning is assessed, and bulimic precipitants are 

explored.  Finally, the third goal involves the patient and therapist working together to 

decide which interpersonal problems should be the focus of treatment.  The standard 

problem areas are conceptualized as interpersonal role disputes, role transitions, 

interpersonal deficits, and grief (Apple, 1999; Fairburn, 1997b). 

 In the second phase of treatment, the sessions become patient-led, where the client 

initiates weekly discussion of the agreed upon problem areas.  In this phase, past events 

are discussed within the context of those problem areas, and the client and therapist 

consider ways to change previously established behavior patterns and set goals particular 

to the problems.  Over the course of these sessions, the client is discouraged from 

discussing their eating behaviors and encouraged to instead focus on the interpersonal 

context in which they occur.  In addition, specific references to the therapist-patient 

relationship are rarely made, as such discussions are viewed as potentially distracting and 

hindering progress towards restoration of the client’s interpersonal relationships outside 

of the therapy association (Apple, 1999; Fairburn, 1997b). 

 The final phase of treatment focuses on maintaining treatment gains via a 

discussion of specific changes the client has made in their eating behavior as they relate 

to interpersonal relationships, and to minimize risk of relapse by way of anticipating 

future problems and thinking through solutions.  In this phase, the therapist explains that 

the full effects of IPT may take months, and the patient is encouraged to avoid additional 

treatments in the near future (Apple, 1999; Fairburn, 1997b). 
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 In clinical trials, patients receiving IPT make equivalent gains to those receiving 

CBT; however, gains tend to occur more slowly among patients receiving IPT.  At post-

treatment, CBT significantly outperforms IPT, but by 12-month follow-up, those 

differences dissipate, and both treatments show similar rates of symptom remission 

(Agras, Walsh et al., 2000; Fairburn, Marcus et al., 1993).  Though both IPT and CBT 

fare well in the long-run, CBT is still generally the first treatment of choice because it 

produces more rapid symptom relief.  Thus, IPT is considered by some to be an 

appropriate alternative to CBT (Fairburn, 1997b), especially promising for patients who 

have comorbid problems such as social anxiety, or who are particularly sensitive to 

interpersonal rejection or conflict (Apple, 1999). 

Dialectical-Behavior Therapy 

 Dialectical-behavior therapy (DBT) was also initially developed to treat another 

disorder (in this case, borderline personality disorder), but has recently been adapted for 

the treatment of bulimia nervosa.  DBT is a time limited treatment, consisting of 

approximately 20 one-hour weekly sessions.  Based on Polivy and Herman’s (1993) 

assertion that negative affect is the most common precipitant of binge eating, DBT was 

adapted for bulimia nervosa because it focuses on affect regulation (Wiser & Telch, 

1999).  The theory behind DBT posits that some individuals lack the skills to effectively 

cope with negative affect when it arises.  As a result, maladaptive coping techniques, 

such as binge eating, arise as a way to deal with unwanted negative emotions (Wiser & 

Telch, 1999). 

 DBT emphasizes skill training within four domains:  mindfulness, distress 

tolerance, emotion regulation, and interpersonal effectiveness.  The goals within the 

mindfulness skills training include decreasing harsh judgment of the self and others, and 
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increasing awareness and acceptance of experience.  Distress tolerance objectives include 

learning to better tolerate negative affect while simultaneously decreasing the 

maladaptive behaviors that were previously utilized to help cope with negative emotions.  

The goals of emotion regulation involve helping the patient to become less emotionally 

vulnerable and to be better able to control their emotions as they arise.  Finally, within the 

domain of interpersonal effectiveness, the goals of DBT are to help the patient to 

understand their relationship priorities and learn to better assert themselves to work 

toward those priorities (Wiser & Telch, 1999). 

 Because it is still a relatively new treatment for bulimia nervosa, DBT has only 

been evaluated in one randomized clinical trial (Safer, Telch, & Agras, 2001).  In this 

study, full and subthreshold bulimic women were randomized to either a 20-week DBT 

treatment or to a waitlist control group.  At post-treatment, DBT performed significantly 

better than the waitlist, with 28.6% of DBT patients abstinent from binge and purge 

episodes compared to 0% in the waitlist condition.  At post-treatment, 35.7% of the DBT 

patients and 13.3% of the waitlist participants still reported “mild symptoms,” but 80% of 

the waitlist participants were still symptomatic and met DSM-IV diagnostic criteria for 

bulimia nervosa, compared to only 35.7% of the DBT patients.  Though these results 

highlight the success of DBT compared to no treatment, DBT did not fare as well as CBT 

in overall symptom reduction.  Of course, with only one controlled trial of DBT, 

continued investigation of this new treatment is necessary before any conclusions may be 

drawn. 

Disparity in Treatment Findings 

If dieting is truly both a robust risk and maintenance factor for bulimia nervosa, 

then it stands to reason that treatment aimed at the reduction of dieting behaviors would 
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be the most effective treatments for this disorder.  Among all of the extant treatments, 

CBT, which focuses heavily on eliminating dieting behaviors and normalizing weight 

overvaluation, is still currently the treatment of choice because it provides the most rapid 

symptom relief by post-treatment and performs equally well or better than all other 

treatments at follow-up.  Despite this, CBT produces lasting symptom remission among 

less than 30% of patients.  Alternatively, newer treatments which do not directly target 

dieting also show promise, suggesting that, while dieting may indeed be an etiologic and 

maintaining factor for bulimia nervosa, other maintaining factors may be operating.  

Thus, the CBT model of symptom maintenance may be incomplete.  Indeed, maintenance 

models often assume that multiple factors promote and maintain bulimic symptoms.  

Perhaps it is the case that treatments such as IPT and DBT are effective because they 

reduce negative affect, whereas CBT and BT are effective because they target extreme 

dietary restriction, which might suggests that both variables serve to maintain bulimic 

pathology.  Another important point is that it would be valuable to identify different 

treatments that are effective for different subgroups of bulimic individuals.  This would 

facilitate a treatment matching approach that may be necessary to achieve better overall 

outcome from treatment efforts.  If each person with bulimia nervosa has a unique set of 

maintenance factors, then a wide variety of effective treatment approaches would be 

optimal, depending on putative maintenance factors.  At the very least, the disparity in 

treatment outcome studies suggests that the role of dieting in the development and 

maintenance of this disorder requires more thorough examination.  

EXPERIMENTAL TESTS OF THE RELATION BETWEEN DIETING AND BULIMIA NERVOSA 

 While the longitudinal evidence in support of the causal relation between dieting 

and bulimia nervosa is fairly uniform, results from experimental trials are less consistent.  
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Experimental studies of this relation typically involve acute caloric deprivation (6-48 

hours), followed by a laboratory taste test or test meal.  Some researchers have found 

marginal support for the assertion that such caloric deprivation triggers binge eating.  For 

example, one study (Lowe, 1992) asked female undergraduates who self-reported that 

they were currently dieting to either continue or cease their diets for two days.  At a 

subsequent ice cream taste test, overweight participants who stayed on their diets ate 

almost twice as much as the overweight participants who discontinued their diets.  

However, participants who were considered normal weight were unaffected by the 

dieting manipulation.  In another experiment (Agras & Telch, 1998), female obese binge 

eating participants were deprived of food for 14 hours, then invited to partake in a test 

meal buffet.  Those in the deprivation condition demonstrated a greater amount of 

investigator-coded binge episodes than non-deprived participants, but not self labeled 

binge eating.  Furthermore, the caloric intakes of the deprived participants for the 

remainder of the day was equal to that of the non-deprived participants, perhaps 

indicating that the deprived participants were simply making up for lost calories.  

Another study (Wardle & Beales, 1988) randomly assigned obese females to a dieting, 

exercise, or control group for seven weeks, followed by an ice cream taste test.  The 

participants in the dieting condition lost weight compared to the other two conditions 

(indicating that dieting was successfully manipulated), but they ate significantly more ice 

cream than the other two groups during the taste test.   

 Conversely, other research examining the relation between caloric deprivation and 

binge eating has generated null findings.  In one experiment (Lowe, 1994), normal weight 

non-dieting females were randomly assigned to either continue to eat normally or to 

restrict their caloric intake.  In the subsequent ice cream taste test, the restrained eaters 
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did not consume significantly more calories than the control participants.  Another study 

(Telch & Agras, 1996) found no relationship between six hours of caloric deprivation and 

increases in binge eating among participants with binge eating disorder or bulimia 

nervosa, nor among overweight non-eating disordered women. 

 Even more puzzling, some experiments have found that caloric deprivation leads 

to decreases in caloric intake.  For example, in one study (Wardle & Beales, 1987), 

normal weight females were randomly assigned to eat normally or restrict their intake.  In 

a laboratory taste test, those in the diet condition consumed more calories, but outside of 

the laboratory they showed decreased overall intake for the remainder of the day 

compared to controls.  Another experiment (Lowe, Foster, Kerzhnerman, Swain, & 

Wadden, 2001) assigned obese non-binge eating females to either a dieting or non-dieting 

group for eight weeks.  Those in the dieting condition lost more weight than controls 

(indicating sustained decreases in caloric intake) and did not consume more calories 

during an ice cream taste test than the non-dieting participants.   

 Admittedly, it is challenging to generalize findings from time-limited laboratory-

based experiments into real life.  Many of these short-term caloric deprivation 

experiments do not mimic real-word dieting, where self-labeled dieters report that their 

diets typically last 4-6 weeks (Williamson, Serdula, Anda, Levy & Byers, 1992).  

Therefore, experiments that manipulate dietary restriction over a longer period of time 

may provide more ecologically valid findings regarding the relation of dieting to bulimic 

symptoms.  Furthermore, most of these lab studies examined changes in caloric intake, 

not bulimic symptoms per se, as the primary outcome variable, so extending these 

findings to eating disorder development is precarious. 
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 The dietary restraint model predicts that prolonged caloric restriction will result in 

increases in bulimic symptoms over time.  In actuality, obesity treatment and weight loss 

programs generally produce decreases in bulimic symptoms among participants.  For 

example, in one randomized treatment trial (Goodrick, et al., 1998), obese binge-eating 

adult females were randomly assigned to a 6-month dieting group, a non-dieting group, 

or a waitlist.  At post-treatment, both dieters and non-dieters lost weight and showed a 

decrease in binge eating over the course of the trial, as compared to waitlist participants.  

At the 1-year follow-up, both groups had regained much of their lost weight, but 

decreases in binge eating frequency were maintained.  Another study (Reeves et al., 

2001) randomly assigned obese adult female binge eaters to 6-month obesity treatment or 

a waitlist control group.  After 6-months, participants in the treatment condition showed 

reduced frequency of binge eating compared to controls.  Furthermore, a weight-loss trial 

(Presnell & Stice, 2003) involving normal weight young-adult females randomized 

participants to a 6-week low calorie diet or a waitlist control condition.  At post-

treatment, the participants in the dieting group lost a significant amount of weight and 

showed decreased bulimic symptoms compared to the control participants. 

Uncontrolled studies have produced similar findings.  In one study (Telch & 

Agras, 1993), adult obese female binge eaters participated in a very low-calorie diet and 

behavioral weight loss program.  Compared to baseline, binge eating participants showed 

reduced frequency of binge eating following the 12-month dieting phase.  Another study 

(Yanovski & Sebring, 1994) placed obese binge-eating adult females on a 6-month very 

low-calorie diet.  After completion of the 26-week dieting phase, the binge eating 

participants showed significantly less binge eating frequency compared to their baseline 

levels.  A third uncontrolled dieting treatment program (Raymond, de Zwann, Mitchell, 
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Ackard, & Thuras, 2002) assessed obese adult females with and without binge eating 

disorder one year after completing a 24-week very low calorie diet.  At 12-month follow 

up, more than half of the participants no longer met diagnostic criteria for binge eating 

disorder.     

 Such findings are also reflected in obesity prevention trials.  In one study (Klem, 

Wing, Simkin-Silverman, & Kuller, 1997), normal and overweight premenopausal 

women (aged 44-50) were randomly assigned to a 20-week diet and behavioral 

intervention, or to a no-treatment control.  The intervention participants demonstrated 

significantly greater weight loss compared to controls, and the overweight women in the 

intervention condition evidenced the greatest decrease among the groups on binge eating 

frequency.  Additionally, preliminary results from a continuing study (Stice et al., in 

press) demonstrate that when young women are randomized to a 3-session healthy weight 

intervention emphasizing increases in exercise and reductions in overall caloric intake, 

they show decreased bulimic symptoms and risk for onset of obesity compared to 

assessment-only controls over 12-month follow-up. 

 Thus, the disparity remains.  Longitudinal research consistently finds that self-

reported dieting increases risk for future onset of bulimic symptoms, laboratory-based 

caloric deprivation experiments generate inconsistent findings, and obesity treatment and 

prevention trials demonstrate that caloric restriction results in decreases in bulimic 

symptoms.  This inconsistency is truly puzzling and deserves further exploration 

regarding the possible reasons why this disparity may exist.     

Possible Explanations for the Inconsistent Findings 

 One possible explanation for the inconsistent findings is that the dietary restraint 

scales used in prospective studies are not actually valid measures of dietary restriction.  
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Support for this assertion has been found in that self-report dieting scales have been 

shown to predict weight gain, not weight loss, over time (French, Jeffery, & Wing, 1994; 

Klesges, Isbell, & Klesges, 1992; Klesges, Klem, & Bene, 1989; Stice, 2001; Stice et al., 

1999).  Self-reported dieting refers to paper-and-pencil measures assessing the frequency 

of dieting behaviors endorsed by participants (e.g., the Dutch Restrained Eating Scale 

[Van Strien, Frijters, Van Staveren, Defares, & Deurenberg, 1986] or the Restraint Scale 

[Herman & Polivy, 1990]).  The most logical method of testing the validity of restraint 

scales is to examine whether they correlate negatively with caloric intake.  Past research 

has reported such inverse correlations with self-reported caloric intake (de Castro, 1995; 

French et al., 1994; Hill, Draper, & Stack, 1994; Kirkley, Burge, & Ammerman, 1988; 

Laessle, Tuschl, Kotthaus, & Pirke, 1989; Neumark-Sztainer, Jeffery, & French, 1997; 

van Strien, Frijters, Bergers, & Defares, 1986; Wardle, 1980; Wardle & Beales, 1987), 

prompting conclusions that most of the commonly used measures of dietary restraint are 

valid indicators of dietary restriction (French et al., 1994; Laessle et al., 1989; van Strien, 

Frijters et al., 1986).  

 Such an assertion is based on the assumption that self-reported caloric intake is 

accurate.  However, studies utilizing objective biological measures of caloric intake 

demonstrate that individuals commonly underreport intake by 20-50% (Bandini, 

Schoeller, Dyr, & Dietz, 1990; Lichtman et al., 1992; Livingstone, Prentice, & Strain, 

1990; Prentice et al., 1986), and that this effect is more pronounced for individuals who 

score high on dietary restraint scales (Bathalon et al., 2000).  Furthermore, research has 

shown that dietary restraint scales do not correlate with unobtrusively observed acute 

caloric intake (Jansen, 1996; Ruderman, Belzer & Halpern, 1985; Stice, Fisher & Lowe, 

2004; Stice, Ozer & Kees, 1997; van Strien, Cleven, & Schippers, 2000) and longer-term 
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caloric intake (Bathalon et al., 2000).  Therefore, it is possible that prospective and 

experimental studies produce conflicting findings because the latter have studied the 

effects of documented weight loss dieting, whereas the former utilized scales that are not 

valid measures of dietary restriction.   

 A second possible explanation for the inconsistent findings between experimental 

and longitudinal dieting research is that the duration of the study or follow-up periods 

may play a role in obscuring the course of bulimic symptom development.  For example, 

one might argue that successful dieting is ultimately time-limited – that an upper limit 

exists on the duration during which an individual can successfully diet without 

succumbing to binge eating.  However, longitudinal obesity treatment studies 

demonstrate that individuals can successfully diet for at least 6-12 months and 

demonstrate reductions in binge eating (Foster, Wadden, Kendall, Stunkard, & Vogt, 

1996; Goodrick et al., 1998; Reeves et al., 2001), and even after weight loss has ceased to 

be successful, individuals still show decreased binge eating (Foster et al., 1996; 

Goodrick et al., 1998).  Additionally, some of the prospective studies that find that 

dieting predicts onset of binge eating span a shorter time (e.g., Stice & Agras, 1998) than 

controlled trials that find that low-calorie diets result decreased binge eating (Foster et al., 

1996; Raymond et al., 2002). Therefore, it would seem that such a theory does not 

account for the inconsistency in longitudinal and experimental findings.   

A third argument might be that it is the termination of a diet that prompts binge 

eating and subsequent weight regain.  However, obesity treatment trials have found that 

decreases in binge eating following termination of low-calorie weight-loss diets are 

maintained at 3-12 month follow-up (Foster et al., 1996; Klem et al., 1997; Telch & 

Agras, 1993).  There is also growing evidence that low-calorie diets that are of longer 
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duration produce greater net weight loss than those of shorter duration (French, Jeffery, 

& Murray, 1999; Perri, Nezu, Patti, & McCann, 1989), indicating a sustained negative 

energy balance.  Therefore, it seems implausible that the inconsistent findings between 

experimental and longitudinal findings could be explained solely by factors relative to 

terminating a formal weight loss program.  

 Lastly, it is possible that the inconsistent findings could be explained by some 

fundamental difference in the effects of dieting among overweight versus normal weight 

individuals.  While it is possible that greater energy stores among the obese may serve as 

a protective factor for binge eating, the fact that studies of obese, overweight, and non-

obese individuals find that assignment to a weight loss diet results in decreases in binge 

eating and bulimic symptoms seems to argue against this alternative explanation (e.g., 

Goodrick et al., 1998; Klem et al., 1997; Lowe et al., 2001; Presnell & Stice, 2003; 

Reeves et al., 2001).     

 To summarize, a discrepancy exists between longitudinal and experimental trials 

regarding the role that dieting plays in the onset and persistence of bulimic symptoms.  

The current experimental findings suggest that dieting does not play a role in the 

initiation of binge eating and they may suggest that dieting decreases binge eating among 

subdiagnostic populations.  However, it remains unknown whether dieting is a 

maintenance factor for bulimic symptoms, because no trial has evaluated an intervention 

among individuals with bulimic pathology that focuses exclusively on promoting a 

negative energy balance.   

Towards a Healthy-Weight Strategy 

 Given that substantial experimental and clinical treatment research has found that 

increased caloric restriction predicts decreases in binge eating and bulimic symptoms 
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among obese (e.g., Goodrick et al., 1998; Telch & Agras, 1993; Yanovski & Sebring, 

1994) overweight (Klem et al., 1997), and normal weight participants (Presnell & Stice, 

2003), it could be proposed that dietary restriction may serve to reduce bulimic 

symptoms.  Theoretically, if those who are dissatisfied with their body weight and shape 

could engage in effective means of achieving a more ideal weight, disturbed eating 

patterns, such as binge eating, may dissipate.  Further, if the compensatory aspect of the 

bulimic syndrome is conceptualized as a radical weight control strategy, then it follows 

that by showing individuals with bulimia nervosa how to control their weight through 

healthy dietary restriction, their bulimic symptoms should abate.  

 Preliminary support for this assertion has been attained within an ongoing eating 

disorder prevention study (Stice, Shaw, Burton, & Wade, under review).  Adolescent and 

young adult females at-risk for the development of bulimia nervosa (because of body 

dissatisfaction) were randomized to a dissonance-based intervention, a healthy-weight 

management intervention, an expressive writing condition, or an assessment-only control 

group.  The 3-session healthy-weight program educates participants about the energy 

balance perspective on weight loss, includes discussion on ways to reduce intake of high-

calorie foods, and asks participants at each session to commit to small changes in their 

caloric intake (e.g., reduce dessert portion size) and exercise output (e.g., take moderate-

intensity walks four times per week) so that they can achieve a state of energy balance if 

they are at a healthy weight or achieve a negative energy balance if they are overweight.  

Compared to the assessment-only and expressive writing participants, individuals in the 

healthy-weight management condition showed decreased risk for obesity onset and both 

the healthy-weight and dissonance conditions produced significantly greater reductions in 

bulimic symptoms and risk factors for bulimic symptoms over the 12-month follow-up 
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period.  An additional benefit was that participants in the healthy-weight condition 

demonstrated significantly lower risk for onset of obesity (i.e., BMI moving into obese 

range) compared to assessment only controls.  These preliminary findings suggest that 

such a program may be an effective means of reducing subthreshold levels of bulimic 

symptoms.     

 Additionally, there is evidence that interventions based on creating and 

maintaining a negative energy balance may effectively treat bulimia nervosa.  A study in 

Norway (Sundgot-Borgen, et al., 2002) randomized bulimic patients to standard CBT 

treatment, a psychoeducational nutritional counseling group, a physical exercise 

intervention, or a waitlist control group.  The 16-week physical exercise program 

involved one hour per week of intense physical activity under the supervision of a fitness 

instructor, and the recommendation of an additional 35 minutes of exercise two times per 

week outside of the class meetings.  At post-treatment, all of the conditions exhibited 

significant reductions in bulimic symptoms compared to waitlist controls.  However, by 

18-month follow-up, only the CBT and exercise conditions continued to perform equally 

well at reducing overall bulimic symptoms, and the exercise intervention produced 

greater improvements in body satisfaction relative to all other conditions.  Additionally, 

at 18-month follow up, 62% of the participants in the exercise group no longer met 

diagnostic criteria for bulimia nervosa, according to questionnaire assessment, compared 

to 36% of the CBT participants.  Though these rates were not significantly different, due 

to the small sample size, these initial rates may indicate an advantage to the exercise 

intervention over CBT. 

Though promising, the Norwegian exercise intervention was long in duration (16 

weeks), making it potentially difficult to implement due to attrition and expensive to 
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deliver (e.g., professional fitness instructor and exercise equipment).  Additionally, the 

exercise program called for no changes in dietary intake, a factor which may have 

facilitated weight loss and produced further reductions in bulimic symptoms.  

Furthermore, engaging in a rigorous exercise program without ensuring proper nutrient 

intake can be unhealthy.  For example, the bones and muscles utilized in exercise require 

increased nutrients (e.g., protein, calcium, and potassium) to perform optimally and 

reduce the risk of injury.  Lastly, the evaluation of the exercise intervention was wholly 

dependent on a questionnaire measure of bulimic symptoms rather than on diagnostic 

interview data, limiting credibility, as interviews have been shown to more accurately 

assess bulimic symptoms (Carter, Aime, & Mills, 2001) and are more sensitive to 

detecting intervention efforts than questionnaire methods (Stice, Fisher, & Martinez, 

2004).   

 These interesting findings both in the areas of prevention and treatment lay the 

groundwork for the development of a healthy-weight management program for the 

treatment of bulimia nervosa.  Not only might the brief healthy-weight intervention be 

more effective than much longer extant treatments in reducing bulimic symptoms, but it 

has the added benefit of decreasing risk for future onset of obesity.  Implementation of 

this brief intervention aimed at reducing caloric intake and increasing exercise 

expenditure through healthy means, while incorporating basic nutritional guidance, 

should provide a provocative test of the role of dieting in the maintenance and remission 

of bulimia nervosa, and may provide evidence for a new form of treatment for this 

serious disorder.   
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Mediators of Intervention Effects 

 A second aim of the study is to examine the mediators that account for 

intervention effects.  These mediational analyses seek to investigate the processes by 

which the intervention may promote decreases in bulimic symptoms.  According to the 

theory upon which the intervention is based, the intervention should promote decreases in 

bulimic symptoms by creating a negative energy balance by means of decreasing caloric 

intake and increasing exercise, as these are hypothesized to be more effective means of 

achieving a healthy figure than bulimic behaviors.  The process of mediation then, 

purports that the intervention will result in a change in the hypothesized mediator (e.g., 

increase in exercise prompting weight loss) which will in turn result in a reduction in 

bulimic symptoms. 

Mediational analyses are important for a variety of reasons.  First, they provide a 

test of the hypothesized mechanisms that are thought to underlie the effects of the 

intervention (Coie et al., 1993).  If the intervention produced decreases in bulimic 

symptoms in absence of changes in the hypothesized mediators, or if the mediators 

change in absence of intervention effects, then this may suggest that the theory 

underlying the intervention is incorrect.  Additionally, mediational analyses allow for a 

test of whether the factors theoretically specific to the intervention appear to be 

responsible for the effects of the intervention.  Null effects are also more easily 

interpreted if it is known whether the mediators were successfully manipulated.  Analysis 

of mediators also illuminates the components of the intervention that are most important 

in promoting bulimic symptom decreases (Coie et al., 1993).  For example, if increases in 

exercise are more important than reductions in caloric intake, then future revisions of the 

intervention material should focus more on increasing exercise behaviors and less time 
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discussing strategies for reducing intake.  Therefore, such analyses may ultimately assist 

in refining the intervention.    

Moderators of Intervention Effects 

 A third aim of the study is to examine the factors that may potentiate or mitigate 

the intervention effects.  Relatively little is known about moderators of treatment 

interventions for bulimia nervosa, and increasing attention has been called for in 

examining factors that moderate the effects of treatment programs (Agras, Crow et al., 

2000; Wilson, Fairburn, Agras, Walsh, & Kraemer, 2002).  Treatment moderators serve 

to either potentiate or mitigate the effects of the intervention.  In general, the factors that 

indicate increased levels of subjective distress may potentiate the effects of treatment, 

because this distress provides greater motivation to engage in the program.  In contrast, 

factors that might reflect limited insight may reduce the benefits of treatment because 

these individuals may be more resistant to decreasing unhealthy habits.    

Moderational analyses are important for several reasons.  First, improved 

understanding of moderators aids in the development of more effective treatments that 

may incorporate a focus on topics or skills reflected in these analyses.  For example, if 

heightened levels of expectancy that eating improves mood attenuate the effects of the 

intervention, future versions of the treatment program might be improved by including a 

component on stimulus control techniques (e.g., avoiding binge triggers) or alternative 

coping strategies (e.g., talking to a friend versus eating for comfort).  Secondly, 

moderational analyses aid in the identification of subgroups that might be particularly 

likely to benefit from the intervention, allowing for a more economical treatment-

matching approach.  Similarly, these analyses also may help identify subgroups that are 

particularly unresponsive to the intervention, which require alternative treatments.  
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Therefore, moderational analyses may aid in theory and intervention refinement, and may 

also facilitate the process of matching individuals to more tailored interventions.     

 Negative affect is hypothesized to mitigate treatment effects because it is 

commonly believed that binge eating provides comfort or distraction from aversive 

emotions (e.g., Heatherton & Baumeister, 1991; Ruderman, 1986).  Compared to 

controls, bulimics frequently report that they feel more negative affect prior to binge 

eating (Davis, Freeman, & Garner, 1998; Lingswiler, Crowther, & Stephens, 1989; Pyle, 

Mitchell & Eckert, 1981), and that binge eating and purging help regulate these negative 

feelings (Schupak-Neuberg & Nemeroff, 1993; Steinberg, Tobin, & Johnson, 1990).  

Furthermore, among dieters, experimentally induced negative affect has been shown to 

trigger binge eating (Cools, Schotte, & McNally, 1992; Polivy, Herman, & McFarlane, 

1994).  Negative affect may play an important role in prompting restrictive eaters to 

binge eat, causing intervention effects to be less potent for individuals with elevated 

levels of negative affect.  This hypothesis seems especially pertinent because the healthy 

weight management intervention does not explicitly focus on negative affect. 

 Using similar reasoning, some researchers believe that it is eating expectancies 

that govern the role negative affect may play in the relationship between dieting and 

bulimic symptoms (Atlas, Smith, Hohlstein, McCarthy, & Kroll, 2002).  Expectancies are 

learned associations between a behavior and its consequence which direct future choices 

(Bolles, 1972).  In this case, it is possible that when negative affect arises, only those 

individuals who possess greater eating expectancies (i.e., believe more strongly that 

eating will alleviate negative feelings) will engage in binge eating to help regulate their 

negative moods.  Conversely, those individuals with fewer eating expectancies may 

engage in an alternate behavior (e.g., call a friend) to combat negative affect.  Hence, 
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eating expectancies may further illuminate the role of negative affect as a potential 

moderator and should be examined in tandem.  Like negative affect, it is possible that 

intervention effects will be less potent for individuals who possess high levels of affect-

regulation eating expectancies. 

 Lastly, differences in cognitive dieting strategies are also thought to mitigate 

treatment effects.  Some researchers believe that a more rigid style of dietary control 

(e.g., eat nothing with more than 2 grams of fat per serving), places individuals at 

increased risk for binge eating compared to practicing a more flexible style of control 

(e.g., eat all foods in moderation; Westenhoefer, 1991).  Indeed, one study 

(Westenhoefer, Stunkard, & Pudel, 1999) found that individuals with a more rigid style 

of dietary control showed greater frequency of binge eating and more difficulty losing 

weight compared to individuals with a more flexible style.  Since the proposed study 

seeks to test a treatment promoting a very flexible style of dietary control, it is 

hypothesized that intervention effects will be weaker for participants with a more rigid 

style of dietary restraint. 

Other Clinically Important Outcomes 

 It has been proposed that it is important to demonstrate that treatment 

interventions impact clinically meaningful outcomes (Kazdin & Weisz, 1998).  

Therefore, the proposed study will examine whether treatment intervention participants, 

by way of a reduction in bulimic symptoms, evidence greater improvements in 

psychosocial functioning because bulimic symptoms are thought to contribute to poor 

social adjustment (Fairburn et al., 2000).   

Secondly, bulimic symptoms have been shown to predict medical complications 

and comorbid psychopathology (Fairburn et al., 2000; Garfinkel et al., 1995; 



 
 
 
 

34

Wilson et al., 1996).  Furthermore, individuals with bulimia nervosa seek treatment for 

health problems such as insomnia, chronic pain, gastrointestinal problems, shortness of 

breath, chest pain, and diabetes at much higher rates than individuals without bulimia, yet 

fewer than 10% of cases of bulimia are recognized by the primary care physician 

(Johnson, Spitzer, & Williams, 2001).  Therefore, the current study will also examine 

whether the intervention, in reducing bulimic pathology, also results in decreases in 

health care utilization compared to waitlist.   
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CHAPTER 2: CURRENT STUDY OVERVIEW 

Longitudinal research suggests that dieting is a potent risk factor for the 

development of bulimic symptoms and subthreshold/threshold bulimia nervosa (Field et 

al, 1999; Killen et al., 1994; Killen et al., 1996; Stice, 2001; Stice & Agras, 1998; 

Stice et al., 2002).  However, experimental research and randomized trials of obesity 

prevention and treatment programs suggest that individuals who participate in low-calorie 

diets show decreased bulimic symptoms (Goodrick et al., 1998; Klem et al., 1997; 

Presnell & Stice, 2003).  Furthermore, an eating disorder prevention program based on 

helping participants manage their weight via healthy means demonstrated efficacy at 

reducing subthreshold levels of bulimic symptoms (Stice et al., under review), suggesting 

that perhaps a similar program may work well in treating existing bulimia nervosa.   

Indeed, a treatment program with bulimic individuals aimed solely at increasing 

exercise appeared to reduce bulimic symptoms more effectively than CBT, the leading 

therapy for bulimia nervosa (Sundgot-Borgen et al., 2002).  Yet, participants in this 

intervention received no education regarding the caloric intake side of weight 

management or the benefits of nutrition when pursuing a rigorous exercise routine.  

Therefore, this study seeks to investigate the effects of a healthy weight management 

program (aimed at achieving and maintaining a healthy weight, improving nutrition, and 

increasing exercise) for the treatment of bulimia nervosa.  The current study can be 

conceptualized as the first phase of developing and evaluating a new treatment for this 

disorder, and future research may be aimed at refining the protocol and comparing it to 

CBT, the most effective existing treatment, as well as a placebo control group.  The 

current study will not only aid in unraveling the mystery regarding the role that dieting 

plays in the development and maintenance of bulimia nervosa, but it has the added 
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advantage of possibly producing a more effective treatment for a serious and pernicious 

disorder. 

SPECIFIC AIMS 

 Despite the fact that the dietary restraint model (Polivy & Herman, 1985) is the 

most widely accepted theory of bulimic pathology by both researchers and clinicians, 

there is growing evidence that weight-management programs may actually serve to 

reduce bulimic symptoms (Goodrick et al., 1998; Reeves et al., 2001, Klem et al., 1997; 

Presnell & Stice, 2003; Stice et al., in press).  Therefore, the primary aim of the current 

study is to develop and test a new treatment for bulimia nervosa aimed at limiting caloric 

intake and increasing exercise to foster effective weight loss and weight management.  In 

theory, if bulimic individuals could engage in healthy and successful means of achieving 

a more ideal weight, they may experience increased body satisfaction and their unhealthy, 

disordered, and ultimately ineffective means of weight management should dissipate.  

Accordingly, specific aims of the study included: 

 AIM 1:  The first aim was to develop and evaluate a healthy-weight management 

treatment program for bulimia nervosa.  This was intended to serve dual purposes in that 

it may demonstrate efficacy for a new treatment, and secondly that it would allow for 

further exploration of the role dieting plays in the maintenance of this eating disorder.  In 

the current study, this aim was accomplished by randomly assigning participants to the 

intervention or to a waitlist comparison group. 

 AIM 2:  The second aim was to test the mediators of treatment effects as a means 

of investigating the processes by which the treatment may lead to reductions in bulimic 

symptoms.  These mediational analyses were intended to help refine and improve the 

treatment for future trials.  Accordingly, analyses will test whether increases in exercise, 
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decreases in caloric intake, or changes in BMI mediate the relation between the 

intervention and reductions in bulimic symptoms.  The inclusion of an assessment at mid-

treatment was utilized to help accomplish statistical analyses of mediation and 

demonstrate timing of changes. 

 AIM 3:  The third aim was to explore whether negative affect, affect-regulation 

eating expectancies, and means of dietary control (rigid versus flexible) moderate the 

effects of this intervention on change in bulimic symptoms.  Research has focused more 

recently on the importance of examining moderator variables in the treatment of bulimia 

nervosa (Agras, Crow et al., 2000; Wilson, et al., 2002), and improved understanding of 

these variables may serve to clarify the relationship between dieting and bulimic 

symptoms, as well as aid in refining the intervention and potentially allowing for future 

treatment matching approaches. 

AIM 4:  A fourth aim was to examine whether the intervention impacts other 

ecologically important outcomes.  Accordingly, analyses will examine whether the 

healthy-weight intervention also yields improvements in psychosocial functioning or 

decreases in health care utilization compared to controls. 

HYPOTHESES 

 It was hypothesized that, contrary to the predictions made by the dietary restraint 

model, the weight-management intervention would promote symptom reduction and 

remission among individuals with threshold and subthreshold bulimia nervosa.  

Specifically, this study sought to test the following hypotheses: 

1. Healthy-weight management intervention participants will show greater decreases 

in frequency of bulimic symptoms (both binge eating and purging) over the study 

period compared to control participants.   
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2. Intervention effects will be mediated by changes in caloric intake, output, and 

BMI.  Compared to controls, intervention participants will demonstrate reductions 

in caloric intake and BMI, and increases in exercise behavior.  It is this 

hypothesized change in the mediator which will facilitate significant changes in 

bulimic symptoms (i.e. effect of study condition will weaken when controlling for 

the effect of the mediator).  

3. Negative affect, affect-regulation eating expectancies and rigid type of dietary 

control will mitigate intervention effects (treatment moderators).  Intervention 

participants with lower levels of any of these variables will exhibit greater 

reduction in bulimic symptoms in response to treatment compared to intervention 

participants with elevated levels of these factors.   

4. Participants in the healthy-weight management intervention will show greater 

improvements in social functioning and decreases in utilization of mental and 

physical health care compared to participants in the control group over the course 

of the study.   
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CHAPTER 3:  METHOD 

PARTICIPANTS 

 Study participants (N = 85) were recruited from the University of Texas at Austin 

and the Austin community via printed advertisements in local newspapers, posted flyers, 

and a local news feature.  Advertisements invited individuals aged 15-55 years who are 

currently “caught in the binge-purge cycle” to manage their weight, to participate in a 

program promoting a healthier way to “achieve a healthy weight, increase body 

satisfaction, and break the binge-purge cycle.”  Since bulimic pathology is extremely rare 

among males (Garfinkel et al., 1995; Rand & Kuldau, 1992; Whitaker et al., 1990), only 

female participants were recruited for the purposes of this study.  However, in order to 

ensure generalizable study findings, all available ethnic groups were recruited.  

Information regarding the rates of bulimia nervosa among ethnic minority groups is 

sparse, but there is growing evidence that subthreshold bulimic symptoms occur at 

similar rates among ethnic minority groups (Lester & Petrie, 1998; Mulholland & Mintz, 

2001; Shaw, Ramirez, Trost, Randall, & Stice, 2004).   

 The resultant sample ranged in age from 18-55 years (M = 21 years) and was 

composed of 9% Asians, 2% Blacks, 22% Hispanics, 53% Caucasians, and 13% who 

specified “other” or mixed racial heritage.  Educational attainment of parents, a proxy for 

socioeconomic status, in our sample (18% high school graduate or less; 20.5% some 

college; 34% college graduate; 25% graduate degree) was somewhat higher than regional 

census data (34% high school graduate or less; 25% some college; 26% college graduate; 

15% graduate degree; U.S. Bureau of the Census, 2000).  Though the study was 
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advertised throughout the city, the resultant sample was composed primarily of college 

students (78.8%). 

 At baseline, 52% (n = 44) of participants were classified as subthreshold (i.e., 

either binge eating or purging less than twice per week).  Those participants who were 

considered subthreshold were experiencing an average of 4.6 binge episodes per month, 

and purging an average of 16 times per month.  Among subthreshold participants, fasting 

was the most frequent type of purging behavior employed.  The remaining 48% (n = 41) 

of the sample experienced at least two each of binge and purge episodes per week and 

were classified as full-threshold.  The full-threshold participants were binge eating on 

average 17.4 times per month, and purging on average 30.3 times per month.  Among 

full-threshold participants, vomiting was the most frequent purge method employed.  

Sample characteristics at baseline are displayed in Table 1. 

PROCEDURES 

Interested participants called the project office for more information and 

eligibility requirements.  The study was described to potential participants as an 

investigation of a treatment for binge eating and purging behaviors aimed at helping 

participants better control their weight through healthy means, including dietary and 

exercise enhancements.  Interested participants were told that the treatment was designed 

to reduce binge eating and purging behaviors, and that they may experience 

improvements in body satisfaction and may lose weight over the course of the study.  All 

potential participants were also informed that they may be randomly assigned to the 

treatment or to a waitlist group, but regardless of to which group they are assigned, they 

would complete surveys, participate in interviews, and be compensated with $10 at each 

of the first three assessment points, and an additional $20 at the last assessment.  
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Participants were told that if assigned to the waitlist group they could participate in the 

treatment group at the completion of all follow-up assessments. 

 Those participants who remained interested in the study were asked to complete a 

brief screening survey by phone to determine eligibility.  Participants must have had at 

least four each of binge and purge episodes within the past month to be eligible.  

Participants were excluded if they had received other treatment (including medication) 

for an eating disorder within the past 30 days of the screening interview.  Further 

exclusion criteria were current low weight (BMI < 19), a physical or medical condition 

hindering ability to make dietary or exercise changes (e.g., thyroid condition, current 

injury), current suicidal ideation, or any previous diagnosis of schizophrenia or bipolar 

disorder.  All participants were informed that it was preferred (but not expressly 

prohibited) that they avoid seeking outside treatment while participating in the study, but 

were advised to seek immediate treatment should they experience any health problems 

related to their eating problems (e.g., heart palpitations, chronic dizziness).  Participants 

were informed that all project personnel could provide appropriate treatment referrals at 

any time.  Chart 1 displays participant flow and retention throughout the study.  

 Participants who met eligibility requirements were randomly assigned to either 

the healthy weight intervention (n = 43) or to a waitlist comparison group (n = 42) for a 

period spanning five months.  At baseline, mid-treatment, post-treatment, and 3-month 

follow-up, participants ware asked to complete a survey of demographic variables and all 

baseline assessment measures, then participate in a semi-structured interview of bulimic 

symptoms consisting of the diagnostic items from the Eating Disorders Examination 

(EDE 12th edition; Fairburn & Cooper, 1993).  Participants received $10 at each of the 

first three assessment periods, and $20 for the final assessment.  To minimize attrition, 
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participants received reminder telephone calls the day before each scheduled session or 

assessment.  If participants missed a scheduled assessment, a make-up assessment or 

session was scheduled at the earliest convenient time.   

METHODOLOGICAL CONSIDERATIONS 

 One design consideration involved the choice to compare the intervention to a 

waitlist control group, rather than an active placebo treatment.  Comparison of the 

treatment to a waitlist control group has many advantages, including the ability to rule 

out regression to the mean, passage of time, and measurement-artifact alternative 

explanations for intervention effects. Use of a placebo control group has the additional 

benefit that it allows for the ability to rule out the possibility that the intervention effects 

resulted from demand characteristics or expectancy effects.  However, such a comparison 

can only be based on the assumption that the placebo intervention is inert (Parloff, 1986), 

and comparable in the dimensions of credibility and dosage.  In a review of the literature, 

no consistently equally credible and inert placebo interventions emerged.  

Additionally, in the spirit of a Phase I clinical trial, the current study simply 

sought to assess whether a healthy weight management program can function as an 

effective treatment for bulimia nervosa.  Treating this disorder is a challenging task, and 

it is likely that this initial trial may uncover flaws in the intervention layout, explanations 

of intervention material, or other problem areas which may prompt refinement of the 

intervention script, materials, and format.  Once thus refined, it seems more appropriate 

at that point to directly compare the intervention to a conventional treatment.  

Furthermore, the present study is limited by a short follow-up period.  Comparing the 

weight-management treatment to an established treatment is difficult in that some 

treatments perform similarly in the short run, but then demonstrate significant differences 
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in treatment outcomes by extended follow-up (e.g., 12-months).  Given all of these 

factors, it appeared most logical to conceptualize the current study as one in which a 

novel treatment for bulimia nervosa is investigated for efficacy.  If established, then 

greater resources and efforts may be directed towards refining the treatment, comparing it 

to CBT (the most efficacious existing treatment), and extending the follow-up period.   

 A second consideration involved the decision to allow subthreshold bulimics to 

participate in the study.  Almost half of the presenting cases at eating disorder treatment 

clinics are diagnosed with partial syndrome, rather than full syndrome, eating disorders 

(Fisher, Schneider, Burn, Symons, & Mandel, 2001; Herzog, Hopkins & Burns, 1993; 

Williamson, Gleaves, & Savin, 1992), and research has cast doubt on the validity of twice 

per week DSM-IV criteria for bulimia nervosa (Garfinkel et al., 1995; Sullivan, Bulik, & 

Kendler, 1998).  Furthermore, even individuals who meet only subthreshold levels of 

bulimic pathology experience subjective distress and functional impairment 

(Lewinsohn et al., 2000; Stice, Ziemba, Margolis, & Flick, 1996), raising ethical 

concerns about excluding this population from a treatment opportunity.  Indeed, other 

investigators have now begun treating individuals with full threshold and subthreshold 

bulimia nervosa in randomized trials (e.g., Ghaderi, & Scott, 2003; Safer, Telch, & 

Agras, 2001). 

 Finally, a key design consideration involved the duration of the intervention.  

Research has shown that 76% of the total improvement in the frequency of binge eating 

and 69% of the total improvement in the frequency of vomiting were evident by Week 3 

(session 5) in CBT (Wilson et al., 1999), raising questions about the necessity of a 20-

session treatment.  While other treatments, such as IPT, do not appear to demonstrate the 

same “rapid response” as CBT (Wilson, 1999; Wilson et al., 2002), the exercise 
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intervention implemented by Sundgot-Borgen et al., (2002) demonstrated symptom 

reductions paralleling CBT.  Since this current healthy weight intervention is believed to 

work along analogous means as the exercise intervention, it is hypothesized that the 

healthy weight intervention will similarly demonstrate a rapid symptom reduction among 

participants.  Therefore, a lengthy treatment may be unnecessary.  A primary benefit of a 

shorter intervention is that it minimizes cost.  Since the cost of treatment is a barrier for 

many individuals, it follows that a 6-session treatment should cost less than one-third of 

the amount of the standard 20-session CBT treatment, which would make it more 

appealing to individuals and health insurance companies alike.  Furthermore, in terms of 

a clinical trial, a brief intervention also aids in recruitment efforts and participant 

retention rates, since participants need not commit large amounts of time to attend 

sessions. 

CONDITIONS 

Healthy Weight Intervention Condition 

 Bulimia nervosa could be conceptualized as a very ineffective and unhealthy 

method of weight control.  Binge eating may result from radical efforts to limit intake 

(e.g., fasting) and purging may then follow binge eating in an effort to rid the body of 

binge calories.  Therefore, the healthy-weight intervention was designed to provide 

alternative tools for achieving a healthy body weight that are more effective, and 

healthier, than bulimic compensatory behaviors.  Effective control of body weight should 

also decrease risk for body dissatisfaction, body image problems, and fasting, all of 

which appear to maintain bulimic symptoms (Agras, Crow et al., 2000; Stice, 2002; 

Wilson et al., 2002).  The primary focus of the healthy weight intervention is to ask 
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participants to commit to changes in their caloric intake and exercise output.  Throughout 

the intervention, whenever participants are asked to commit to a behavioral change or set 

an overall goal to accomplish over the course of the intervention, the goal achievement 

and effectiveness strategies outlined by Timmerman (1999) were utilized.  For example, 

when selecting a dietary or exercise chance for the week, participants were instructed to 

specify it in writing and customize the goal to fit their own preferences and lifestyle (e.g., 

plan meals and snacks that were convenient for their work/school schedule).  Further, 

participants were given suggestions to seek out social support (if possible) for assistance 

(e.g., find a workout partner), anticipate and plan around barriers that may hinder their 

progress (e.g., alternative exercise if bad weather outside), reward themselves for 

progress made, and/or limit cues that may hinder progress towards their goal (e.g., not 

have junk food on hand at home).   

In addition, the intervention provides basic nutritional knowledge which may help 

facilitate intake and output changes (e.g., information about calcium is provided since it 

aids in maintaining bone strength essential for prolonged exercise, and has also been 

shown to aid weight loss efforts).  The healthy weight program attempts to persuade 

participants to make a permanent transition from their formerly unhealthy eating habits to 

a healthy lifestyle, by way of implementing healthy and effective methods of weight 

management, which will subsequently facilitate increased body satisfaction and better 

overall health.  What differentiates this program from CBT is that weight management is 

encouraged, rather than discouraged.  In fact, facilitators utilize participant drive for 

thinness as a motivator to achieve a slim, but healthy figure through healthy means.  

Dieting per se is never discouraged, but it is the way in which participants chose to shift 

to a negative energy balance that is the focus of the group.  In other words, this 
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intervention, unlike CBT, promotes caloric restriction and leaves the pursuit of the thin-

ideal intact.  In the current study, the intervention groups consisted of a small number of 

participants (6-8) and were led by Master’s degree level graduate student clinician.  The 

intervention consists of six sessions which are held weekly for the first four sessions, then 

every other week for the remaining two sessions.   

 Session 1:  In the first session, the facilitator and group members introduce 

themselves.  The facilitator provides a general rationale for the study:  that an improved 

understanding of the science of weight loss and nutrition will help participants achieve 

increased body satisfaction, attain a healthier body weight, and experience reductions in 

bulimic symptoms.  The facilitator discusses the general conceptualization of dieting as a 

time-limited activity aimed at losing weight, and contrasts this with the idea that the 

intervention is aimed at producing permanent dietary and exercise changes in order to 

achieve and maintain a healthy weight and improved health overall.  Next, the facilitator 

discusses the format of the group sessions (i.e., that groups will initially meet weekly, 

then every other week), provides a general overview of session content, and explains 

confidentiality issues.  The facilitator asks each participant to make a public commitment 

to the group that they will make every effort to attend each session and complete at-home 

assignments in order to maximize benefits from the group.   

 Next, the facilitator asks participants to list the characteristics of the “thin-ideal” 

(i.e., ultra-slender with little body fat and muscle mass), which are subsequently 

contrasted with the characteristics of the “healthy-ideal” (i.e., a body that has an 

appropriate balance of muscle and fat and is athletically fit overall).  In concert, the group 

discusses the costs of pursuing the thin-ideal through bulimia nervosa (i.e., increased risk 

of heart attack, dental and skin problems, and future weight gain) contrasted against the 
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advantages of achieving the healthy-ideal (i.e., improved cardiovascular health, lower 

rates of depression).   

 The facilitator then introduces the energy balance model of weight maintenance, 

dispels certain misconceptions about weight loss (i.e., weight is determined primarily by 

genes, that metabolism is fixed), and informs participants that individuals can tailor their 

own energy balance in order to effectively control their weight.  The facilitator asks each 

participant to make a written commitment to one small improvement in their caloric 

intake of their own choosing (e.g., cut down on frequency of eating dessert after dinner) 

that they can attempt to implement over the next week.  The facilitator also asks 

participants to choose and make a written commitment to one increase in their exercise 

behavior (e.g., if currently sedentary, to begin taking 30-minute walks 3-4 times per 

week) over the next week.  The overall goal is for each participant to work up to a point 

in which they are physically active for an average of 60 minutes per day.  Once this is 

achieved, participants are not asked to increase exercise further.  If participants are 

already exercising at this capacity the facilitator encourages them to vary their exercise 

routine if unsatisfied with current results (e.g., vary aerobic activity with weight training 

to help aid muscle development).  With regard to both dietary and exercise changes, 

participants are asked to select simple ones, and to not over-commit to a change that is 

unrealistic (e.g., never eat chocolate again).  The facilitator encourages participants to 

make every effort to adhere to their proposed changes, but instructs them to make note of 

any barriers they encounter so that they can troubleshoot these difficulties with the other 

group members during the next session.  For homework, the facilitator asks each 

participant to keep a food diary on two weekdays and one weekend day over the next 

week, and to also record their exercise activities (new food and exercise records are 
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provided to participants at each session).  Finally, the facilitator asks participants to 

complete a homework form asking them to establish any individual goals they would like 

to try to accomplish as part of the group (all homework forms are provided). 

 Session 2:  The session begins with a review of the benefits of achieving a 

healthy-ideal (participants are asked to recall as many of these as possible from previous 

session), and these are briefly contrasted with the consequences of prolonged eating 

disturbances.  Next, each participant reviews the individual goals they were previously 

asked to select.  If appropriate, the facilitator is either encouraging of the goal, or tactfully 

revises the goal if it is too ambitious (e.g., currently sedentary participant sets goal to run 

a marathon by the end of the program) or inappropriate for the purposes of the group 

(e.g., achieve a body weight well below healthy norms).  Each participant then also 

reviews their intake and expenditure changes from the previous week.  If they were 

successful, they are asked to attempt to maintain that change; if unsuccessful, the other 

group members troubleshoot ways the participant might better achieve their goal.   

 Following the review of homework, the facilitator asks participants to suggest 

ways they might be able to quickly cut high-calorie foods out of their diets (e.g., 

replacing regular mayonnaise with a low- or no-fat substitute).  The facilitator then 

provides a handout with additional suggestions and also gives participants information 

about reading and understanding food labels and portion sizes.  Next, the facilitator 

briefly discusses the role of tryptophan in the diet and its hypothesized link to the binge-

purge cycle of bulimia nervosa, and provides participants with a handout listing 

tryptophan-rich foods.  Participants are also given a second handout regarding the 

different ways that the body processes carbohydrates (i.e., quick energy burst and peak, 

followed by quick energy decline or “crash”) and proteins (i.e., slow energy increase, 
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prolonged energy plateau and gradual decline) as a way to illustrate that an appropriate 

combination of carbohydrates and proteins are ideal for optimal energy levels.  The 

facilitator then asks participants to commit to a second dietary improvement for the next 

week, and encouraged to use what they learned from the material covered if no obvious 

changes are necessary (e.g., participant may choose to incorporate more trypotophan-rich 

foods into their diets). 

 Next, the facilitator asks participants to list the benefits of exercise.  The 

facilitator discusses the idea of making exercise a regular habit, and encourages 

participants to use their bodies every day.  Participants are given a handout detailing 

calories burned during various exercise formats as a way to encourage participants to 

choose a routine of moderate intensity and work up to a higher intensity level over time.  

The facilitator discusses the way that body weight is misleading during the initiation of 

an exercise regimen due to increases in muscle mass and water weight, and encourages 

participants to depend less on scales as a way to assess their body weight and more on the 

way their clothes fit and feel as they progress through the program.  The facilitator next 

asks participants to commit to a second exercise improvement for the next week, and 

encourages them to use the handouts and exercise discussion to facilitate their selection.  

Finally, participants are given new exercise and food records and asked to complete them 

over the next week.   

 Session 3:  The third session begins with a very brief review of the benefits of 

pursuing the healthy-ideal and the facilitator asks participants to share their own 

individual primary reason for pursuing the healthy-ideal.  Homework is reviewed, 

wherein participants discuss problems or successes related to their previous food and 

exercise improvements.  The facilitator checks in with each participant to determine 
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whether their dietary and exercise changes can be continued indefinitely (i.e., whether 

changes are manageable in the long-run).   

 Next, the facilitator reviews the role of tryptophan in the binge-purge cycle of 

bulimia nervosa, and participants try to recall from the previous session some of the ways 

to quickly and easily reduce high calorie intake.  The facilitator hands out a list of high 

calorie foods, some of which are obvious high-calorie items (e.g., fried chicken, pastries), 

and others of which are not so obvious (e.g., gourmet bagels, sweetened yogurts).  The 

facilitator instructs participants that moderate consumption of any of the foods listed is 

not cause for concern, but if many items from the list appear in a participant’s diet 

regularly, those foods may be targets for further dietary improvement.  The facilitator 

then provides a brief overview of the reasons why ample dietary fiber is important, 

particularly for individuals with bulimia nervosa, and provides a handout listing these 

benefits as well as high-fiber food suggestions and their fiber content per serving.  The 

facilitator then asks participants to use all of this material or any other notions for 

potential improvement to make a third healthy improvement to their dietary intake over 

the next week. 

 Participants then review the benefits of exercise discussed in the previous session.  

The facilitator reminds participants that exercise should become a daily habit, and 

provides a handout listing ten easy ways exercise can be incorporated into a busy 

schedule (i.e., take the stairs instead of an elevator) and asks each participant to make a 

third improvement to their exercise routine for the next session.  The facilitator provides 

new food and exercise records for homework as well as a “living well activity form,” 

which discusses the importance of mental health in the pursuit of becoming a healthier 

individual.  The facilitator asks participants to list some “living well” activities they 
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might enjoy (examples are provided, such as taking a bubble bath) and to complete one of 

these activities prior to the next session. 

 Session 4:  Participants review the benefits of the healthy-ideal (the facilitator 

provides any additional benefits the group members miss).  The facilitator asks if any 

participants have noticed changes in the way they feel about themselves (i.e., whether 

they are starting to conceptualize themselves as “healthy” people), with the caveat that 

lasting change is a slow and ongoing process.  Participants then share the “living well” 

activity they chose to complete and how that activity made them feel like a healthier 

person.  Food and exercise records are then reviewed, and any problems encountered are 

discussed by the group.  The facilitator also asks participants to review their individual 

goal sheets and to assess their current progress towards their goals.  The facilitator 

encourages participants to continue to keep those goals in mind as motivation for lasting 

behavioral change. 

 The facilitator reminds the group that fine-tuning their own energy balance is an 

ongoing process, and that it is important to not punish themselves or revert to unhealthy 

habits if they encounter weight maintenance setbacks.  Next, participants are given a 

handout on the importance of vitamins and minerals, with an emphasis on the importance 

of calcium (a separate handout is provided listing the calcium content in various foods), 

especially as participants begin to exercise longer and more frequently.  Participants 

review their food records and look for any further areas of dietary improvement.  If none 

are obvious, the facilitator encourages participants to take a vitamin and calcium 

supplement every day as one additional dietary change.  Participants also review the 

importance of exercise and look over their exercise records for areas of further 

improvement.  The facilitator asks participants to commit to one further change in their 
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exercise routine, but if it is felt that any participant is already exercising intensively (e.g., 

more than two hours per day), the facilitator discusses how too much exercise can be 

unhealthy and dangerous, and suggests a more circumscribed exercise routine.  Lastly the 

facilitator asks participants to complete food and exercise records for homework, to 

complete another “living well” activity, and are reminded that group meetings are now 

held every-other week instead of weekly (food and exercise records now span a two-

week period). 

 Session 5:  Participants briefly review the benefits of the healthy-ideal and 

reiterate to the group which benefit is most important to them.  The facilitator asks if any 

participants have questions or have experienced problems with the energy balance model 

and provides appropriate answers or suggestions.  The facilitator then reminds 

participants that they are committing to a healthy lifestyle, not a time-limited diet, and are 

encouraged to work through problems they encounter in a healthy, flexible way (e.g., 

rather than purge after accidentally binge eating at a holiday meal to instead reasonably 

decrease caloric intake and increase exercise over the next week to compensate).   

 Next, participants review their food and exercise logs with the group and look for 

any further areas of obvious improvement, or discuss new problems which may have 

prevented them from successfully maintaining or implementing changes.  The facilitator 

emphasizes that these improvements are meant to be maintained even after the groups 

have reached completion, and discusses with participants whether their own changes are 

manageable as permanent lifestyle changes.  The facilitator also asks participants to 

complete one more food and exercise record, and one additional living well activity. 

 Session 6:  The facilitator begins the session by congratulating participants for 

completing the intervention and asks them to regularly remind themselves of the benefits 
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of the healthy-ideal as motivation for maintaining dietary and exercise improvements.  

The facilitator then asks participants to review their individual goals.  Participants remind 

the other group members about their goal and discuss the progress they have made 

towards that goal.  The facilitator provides praise and encouragement as necessary, and 

discusses any problems preventing goal attainment.  The facilitator also discusses the 

importance of continuing to set ongoing, realistic goals in the future and encourages 

participants to regularly congratulate themselves for working towards and reaching those 

goals. 

 Next, participants review their food records and discuss with the other group 

members and discuss how their eating habits have changed over the course of the 

intervention.  The facilitator encourages participants to share how they feel about making 

these improvements, whether they feel more in control of their eating, and whether they 

feel as though they are becoming a healthier person.  The same follows for exercise 

records, with discussion about whether participants have noticed changes in their exercise 

abilities, and whether participants have begun to notice any of the exercise benefits 

previously discussed.  If participants have a difficult time accepting these dietary and 

exercise improvements as permanent changes, the facilitator asks them to choose a 

smaller time frame (e.g., six months) and work towards that goal, then extend the goal in 

more manageable increments.  Lastly, the facilitator asks participants to share their 

thoughts and feelings about the group, especially regarding whether the group met their 

expectations and what they enjoyed and did not enjoy about the group.  If any 

participants experience sadness over group termination, the facilitator normalizes and 

discusses these emotions with the group. 
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Waitlist Control Condition 

 Participants assigned to the waitlist control condition were told that, in order to 

accurately test the effects of the treatment group, intervention participants must be 

compared to a group that does not participate in the new treatment.  They were asked to 

complete parallel assessments to the intervention group, and informed that they would 

have the opportunity to participate in the treatment at the end of the follow-up period.  

Waitlist participants were paid the same amount for completing questionnaires and 

interviews. 

MEASURES 

Dependent Variables 

 Bulimic Symptoms.  The diagnostic items from the Eating Disorder Examination 

(EDE; Fairburn & Cooper, 1993) were used to assess bulimic symptoms.  This structured 

psychiatric interview has been shown to be superior to self-report indices of bulimic 

symptoms (Carter et al., 2001).  Items assessing these symptoms in the past month were 

summed to create an overall bulimic symptom composite for each assessment point.  

Participants who endorsed the presence of binge eating and compensatory behaviors each 

at a rate of 4-7 times per month over the past month were given a subthreshold diagnosis.  

Individuals meeting subthreshold levels of bulimic symptoms are included because even 

subdiagnostic eating pathology is associated with subjective distress and functional 

impairment (Lewinsohn, et al., 2000) and because individuals seeking treatment for 

eating disorders often do not meet full diagnostic criteria (Fisher, et al., 2001; 

Herzog et al., 1993; Williamson et al., 1992).  At baseline, the EDE was used to assess 

past year bulimic symptoms.  Items from the EDE were averaged to form an overall Time 

1 symptom composite.  The EDE exhibits good internal consistency (  = .76-.90), inter-
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rater reliability (  = .70-.99), and test-retest reliability (M r = .80), and discriminates 

between eating disordered individuals and controls (Fairburn & Cooper, 1993; Rizvi, 

Peterson, Crow & Agras, 2000; Williamson, Anderson, Jackman, & Jackson, 1995).  In 

another trial (Stice et al., under review) this symptom composite showed good internal 

consistency (  = .86 at pretest) and 1-month test-retest reliability for assessment-only 

controls (r = .81).  All EDE assessors were blinded to experimental condition and were 

required to demonstrate a minimum agreement with expert raters (  > .80) prior to data 

collection.   

Body Mass:  Body mass was measured with the body mass index (BMI = Kg/M2; 

Garrow & Webster, 1985), a valid measure of adiposity (Garrow & Webster, 1985; 

Kraemer, Berkowitz, & Hammer, 1990).  Height was measured to the nearest 0.1 

centimeter using a portable direct reading stadiometer.  Participants were measured 

without their shoes and the body positioned with heels and buttocks against the vertical 

support of the stadiometer and the head aligned so that the auditory canal and the lower 

rim of the orbit are in a horizontal plane.  Body weight was measured to the nearest 0.1 

kilogram using a digital scale that was regularly calibrated for accuracy.  Participants 

were weighed without shoes and wearing light indoor clothing.  The scale had a hand-

held readout that was only visible to the assessor.  Evidence for the validity of the BMI is 

demonstrated by the fact that it shows correlations between .80 and .90 with direct 

measures of total body fat such as dual energy X-ray absorptiometry (Goran, Driscoll, 

Johnson, Nagy, & Hunter, 1996; Pietrobelli et al., 1998) and also correlates with 

additional health measures, such as blood pressure, serum insulin levels, and diabetes 

mellitus (Dietz & Robinson, 1998; Pietrobelli et al., 1998).  This measure will also be 
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utilized as a potential mediator of treatment effects, as BMI may be a more valid 

indicator of a change in energy balance than self-reported intake and output. 

Mediator Variables 

 High Fat/Calorie Food Consumption:  Frequency of consumption of high fat and 

high calorie foods were measured with 18 items adapted from the Fat-Related Diet Habits 

Questionnaire (Kristal, Shattuck, & Patterson, 1999). Participants indicated how 

frequently during the past month they ate common high-fat foods (e.g., fried food, pizza, 

candy) using a 5-point scale ranging from “never or almost never” to “5 or more times a 

week.”  For the purposes of the current study, 10 additional high fat and high 

carbohydrate foods were added.  The original scale has acceptable internal consistency 

and concurrent validity (Kristal et al., 1999). This scale with added items possessed 

acceptable internal consistency (  = .74) and four-month test-retest reliability (r = .56) in 

an independent study (Stice & Ragan, 2002).   

 Exercise Behavior:  Exercise behavior was assessed with an adapted form of the 

Past Year Leisure Physical Activity Scale (Aaron et al., 1993).  Since the original 

measure only assesses one form of low-intensity exercise (walking), additional forms of 

low-intensity exercise were added (e.g., house or yard work).  The adapted self-report 

scale asks participants to indicate the number of days over the past week in which they 

participated in twenty different activities of both moderate and low intensity for at least 

20-minutes.  Items are summed for analyses.  The original measure demonstrates 

acceptable temporal reliability (1 month test-retest r = .79) and validity (Aaron et al., 

1995). 
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Moderator Variables 

 Negative Affect:  The sadness, guilt, and fear/anxiety subscales from the Positive 

and Negative Affect Schedule (PANAS-X; Watson & Clark, 1992) ask participants to 

report the extent to which they have felt these various emotional states on a 5-point scale 

ranging from “very slightly or not at all” to “extremely.”  Items are summed for analyses.  

The PANAS-X exhibits good internal consistency (  = .95), convergent validity and 

predictive validity (Stice & Agras, 1998; Watson & Clark, 1992). 

Eating Expectancies:  We used four items from the Eating Expectancy Inventory 

(Hohlstein, Smith, & Atlas, 1998), a measure of the expectancy that eating will alleviate 

negative feelings.  Participants are asked to rate the extent to which they agree with the 

four statements (e.g., “When I am feeling upset, eating takes my mind off my problems.”) 

on a 5-point scale ranging from “strongly disagree” to “strongly agree.”  With this 

sample, the 4-item subset showed adequate 20-week test-retest reliability (r = .61) and 

good internal consistency (M  = .93).   

 Type of Dietary Control:  The Flexible and Rigid Control Scales from the Three 

Factor Eating Questionnaire (TFEQ; Stunkard & Messick, 1985; Westenhoefer et al., 

1999) were utilized to assess the participant’s style and degree of control over their eating 

behaviors (e.g., “I avoid some foods on principle even though I like them.”).  The scale 

shows good internal consistency (  = .90) and test-retest reliability (r = .91; Allison, 

Kalinsky, & Gorman, 1992).  

Clinically Significant Outcomes 

 Psychosocial Functioning:  Items adapted from the Social Adjustment Scale 

(SAS; Weissman & Bothwell, 1976) were used to assess impaired psychosocial 

functioning.  Specifically, 17 items assessing role functioning in the family, peer group, 
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school, and work were used.  The SAS has been shown to possess internal consistency 

(M = .74), to discriminate between controls and psychiatric patients (depressives, 

alcoholics, and schizophrenics), and to be sensitive to treatment effects (Edwards, Yarvis, 

Mueller, Zingale, & Wagman, 1978; Weissman & Bothwell, 1976; Weissman, Prusoff, 

Thompson, Harding, & Myers, 1978). 

 Health Care Utilization:  Health care utilization was assessed with four items 

adapted from the Health Survey Utilization Scale (HSUS; Ryan, Millstein, Greene & 

Irwin, 1996) which assess frequency of utilization of health and mental health services 

(sample item: “In the past year, did you get health care for a medical problem or an 

illness when you were feeling sick?”).  If participants endorse health care service 

utilization, they were asked to indicate the primary reason for treatment.  This scale 

possessed adequate internal consistency ( = .94) and showed high test-retest reliability 

(r = .63) in an ongoing etiologic study (Stice et al., unpublished). 
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CHAPTER 4:  RESULTS 

PRELIMINARY ANALYSES 

 Preliminary analyses indicated that participants assigned to the two conditions did 

not differ significantly on ethnicity, age, parental education, body mass index, or binge 

and purge frequency at baseline, suggesting that randomization succeeded in creating 

initially equivalent groups.  In addition, analyses confirmed that diagnostic status (sub- or 

full-threshold) did not moderate any of the primary outcome variables (all p-values > .19-

.92). 

A total of 16 (18.8%) participants dropped from the study before providing 

follow-up data (9.5% waitlist and 28% intervention).  Of the intervention participants 

who dropped, five dropped after the first session (i.e., did not return for the second 

session), three dropped following the second session, one dropped after the third session, 

two dropped following the fourth session, and one dropped after the fifth session. The 

majority of intervention participants who withdrew (n = 8) did not provide a specific 

reason, however, those who did cite a rationale withdrew due to major illness (e.g., 

mono; n = 2), desire to seek alternative treatment (e.g., inpatient; n = 2), or because work 

issues interfered with group schedule (n = 1).  Among the four waitlist participants who 

withdrew, half cited frustration with not being assigned to the intervention condition 

(n = 2), and the remainder provided no explanation (n = 2).  Chart 1 details the participant 

flow throughout the study. 

The 16 participants who dropped from the study did not differ from those who 

provided complete data on baseline binge or purge frequency, age, ethnicity, parental 

education, or body mass index (all p-values > .36-.90).  These results provide evidence 
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that attrition did not systematically bias the results.  However, because attrition was 

significantly greater in the intervention versus control condition (χ2 [1] = 4.70, p = .030), 

we used maximum likelihood estimation, based on expectation-maximization algorithm, 

to impute missing data points because this approach produces more accurate and efficient 

parameter estimates than listwise deletion or alternative imputation approaches such as 

last-observation-carried-forward or mean imputation (Shafer & Graham, 2002).  It is also 

the recommended approach for studies in which attrition is significantly related with a 

study variable, i.e. a treatment condition (Shafter & Graham, 2002). It should be noted 

that the pattern of main effects for primary outcome variables was similar when the more 

common approach of listwise deletion was used (i.e., all significant effects remained 

significant and all non-significant effects remained non-significant).  Participants who 

provided complete data attended all sessions and completed all homework assignments.  

PRIMARY OUTCOME ANALYSES 

Manipulation Check 

 To confirm that the intervention did in fact manipulate weight loss, repeated 

measures ANOVA models were employed for BMI to test whether changes in BMI were 

significantly greater for the intervention condition than for the control condition.  First, 

one model tested for effects across all four waves of data, and if significant, separate 

models then tested for effects from pretreatment to mid-treatment, pretreatment to post-

treatment, and pretreatment to 3-month follow-up to provide a comprehensive picture of 

how long the intervention effects persisted over time.  

The overall model was significant (F[3/249] = 2.98, p < .05, 3.5% variance 

explained), indicating that our manipulation was successful, and change in BMI for 
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intervention participants was statistically greater than that of the waitlist participants.  

Time by condition interactions indicated that there were not significant changes in BMI 

from pretreatment to mid-treatment (F[1/83] = 1.48, p = .227, 1.8% variance explained) 

but there were significantly greater reductions in BMI in the intervention condition from 

pretreatment to post-treatment (F[1/83] = 5.80, p < .05, 6.5% variance explained).  

However, these effects were only marginal at 3-month follow-up (F[1/83] = 3.06, 

p = .084, 3.6% variance explained).   

Follow-up paired t-tests (Bonferroni corrected  = .016) of change in BMI within 

conditions were not significant, however, the means across groups indicated that 

intervention participants tended to lose weight across assessments from pre- to post-

treatment, then gained a partial amount of that weight back by three month follow-up.  

By comparison, waitlist participants tended to gain weight across all assessment points.  

The pattern of means across conditions, combined with the significant pre to post 

ANOVA model, suggest that, while actively participating in the intervention, participants 

were on the proper trajectory for weight loss, while the waitlist participants continued to 

gain weight.  Had the intervention been of longer duration, it is possible that weight loss 

may have continued for the intervention participants.  Figure 1 displays the change in 

body mass index across the four assessment points.  Table 2 reports the cell means and 

standard deviations at each assessment, along with the results of the pairwise 

comparisons. 

Intervention Effects for Bulimic Symptoms 

 As expected, and as is the case in many past clinical trials (e.g., Agras, 

Walsh et al., 2000), rates of binge eating and purging were not normally distributed.  To 

correct for this, a square-root transformation was used for these variables.  Normality was 
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confirmed following this transformation (all skew coefficients < 2.0).  Repeated measures 

ANOVA models tested whether there were significantly greater decreases in bulimic 

symptoms (binge eating and purging frequency) among intervention participants relative 

to controls.  As hypothesized, the overall model spanning all 4 waves of data was 

significant (F[3/249] = 10.21, p < .001, 11.0% variance explained).  Follow-up ANOVA 

models indicated that there were significantly greater decreases in frequency of binge 

eating from pretreatment to mid-treatment (F[1/83] = 4.47, p < .05, 1.5% variance 

explained), pretreatment to post-treatment (F[1/83] = 28.33, p < .001, 25.4% variance 

explained), and pretreatment to 3-month follow-up in the intervention condition relative 

to the control condition (F[1/83] = 25.11, p < .001, 23.2% variance explained).  Figure 2 

displays the change in frequency of binge eating with the untransformed data. 

Also as hypothesized, there were significantly greater decreases in purging 

frequency across all four waves of data (F[3/249] = 5.21, p < .01, 5.9% variance 

explained).  Follow-up ANOVA models demonstrated significant reductions in purging 

behaviors from pretreatment to mid-treatment (F[1/83] = 6.86, p = .01, 7.6% variance 

explained), pretreatment to post-treatment (F[1/83] = 10.60, p < .01, 11.3% variance 

explained), and pretreatment to 3-month follow-up in the intervention condition relative 

to the control condition (F[1/83] = 8.44, p < .01, 9.2% variance explained).   

Follow-up paired t-tests (Bonferroni corrected  = .016), verified that the 

reductions in binge and purge frequency in the intervention condition were statistically 

significant from pretreatment to mid-treatment, pretreatment to post-treatment, and 

pretreatment to 3-month follow-up.  Although the waitlist participants showed 

statistically significant decreases in binge and purge frequency across all time points 

(except binge frequency pre-treatment to mid-treatment), the reductions were 
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significantly larger among intervention participants (as indicated by the time-by-

condition interactions), and indicate that waitlist reductions were probably an artifact of 

regression to the mean.  Figure 3 displays the change in frequency of purging behaviors 

with the untransformed data.  Table 2 reports the means and standard deviations for binge 

and purge frequencies at each assessment, along with the results of the pairwise 

comparisons for the transformed data. 

Reliable Change of Main Effects 

Reliable change score analyses were conducted to provide an indication of the 

clinical significance of the change in frequency of bulimic symptoms from pretreatment 

to post-treatment and follow-up.  Participants were classified on the basis of pre to post 

and pre to follow-up change scores on binge eating and purging frequencies using 

Jacobson and Truax’s (1991) reliable change index (RCI) into improved (RCI < -1.96) 

and not improved (RCI > -1.95).  

Participants in the intervention group showed higher rates of reliable change 

relative to controls on binge eating frequency (90.0% versus 48.6%, respectively) from 

pretreatment to post-treatment.  This comparison represented a significant difference 

across conditions ( 2 [1] = 12.85, p < .001).  On purging frequencies, intervention 

participants also demonstrated higher rates of reliable change than controls (90.0% versus 

62.2%, respectively) from pretreatment to post-treatment, which was also a significant 

difference across conditions ( 2 [1] = 6.78, p < .01). 

From pretreatment to 3-month follow up, intervention participants demonstrated 

higher rates of reliable change relative to controls on binge eating frequency (93.5% 

versus 55.3%, respectively), which was a significant difference across conditions ( 2 

[1] = 12.54, p < .001).  Intervention participants also showed higher rates of reliable 
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change on purging frequency compared to waitlist (80.6% versus 50.0%, respectively).  

This comparison was also a statistically significant difference across conditions ( 2 

[1] = 6.94, p < .01). 

Reliable change was also examined for change in BMI.  At T3, 7.0% of waitlist 

participants demonstrated reliable change on BMI, compared to 2.4% of waitlist 

participants.  This difference was not statistically significant across conditions ( 2 

[1] = 1.00, p = .32).  At T4, 16.3% of intervention participants showed reliable change on 

BMI, versus 7.1% of waitlist participants.  This difference was also not statistically 

significant across conditions ( 2 [1] = 1.71, p = .19) 

Rates of Remission and Change in Diagnostic Status 

 In clinical trials for the treatment of bulimia nervosa, remission is commonly 

quantified as the absence of any binge or purge episodes in the past 30 days.  In this trial, 

7 (16.3%) of the Healthy Living participants were classified as in remission at post-

treatment, relative to 1 (2.4%) individual in the waitlist condition.  The difference in 

remission rates at post-treatment was significant ( 2 [1] = 4.81, p < .05).  By 3-month 

follow-up, 14 (32.6%) intervention participants were in remission, compared with 4 

(9.5%) of the controls.  The difference in remission rates at follow-up was also significant 

( 2 [1] = 6.75, p < .01), but similar to those observed among intervention participants in 

CBT trials at one year follow-up (29%; Agras, Walsh et al., 2000).   

 Rates of diagnostic crossover for this sample were also examined.  In this sample, 

33.3% (n = 10) of the intervention participants who were initially classified as full-

threshold decreased in overall symptomatology enough by T3 to move into the 

subthreshold range.  By comparison, 21.6% (n = 8) of the waitlist participants showed a 

similar crossover.  This difference was not statistically significant ( 2 [1] = 1.16, p = .28).  
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By T4, 41.9% (n = 13) of intervention participants moved in diagnosis from full- to 

subthreshold, compared to 28.9% (n = 11) of waitlist participants.  This difference was 

also not statistically significant ( 2 [1] = 1.27, p = .26). 

ADDITIONAL ANALYSES 

Mediating Effects 

It was hypothesized that the intervention would initiate changes in BMI, 

frequency of exercise behaviors, and intake of high-calorie foods.  These changes, in 

turn, would directly facilitate decreases in bulimic symptoms.  Multiple regression 

analyses were used to test whether change in exercise behavior or high-calorie food 

consumption mediated the intervention effects on change in bulimic symptoms, 

controlling for initial symptoms.  To establish mediation, the procedure outlined by 

Baron & Kenny (1986) was followed: 

Criterion 1. Show that the predictor variable (study condition) is a significant 

predictor of change in the outcome variable (bulimic symptoms).    

 Criterion 2.  Show that the predictor variable (study condition) is a significant 

predictor of change in the mediator (e.g., exercise behavior).    

Criterion 3.  Show that change in the mediator (e.g., change in exercise behavior), 

is a significant predictor of change in the outcome variable (bulimic symptoms). 

 Criterion 4.  If the hypothesized mediator variable (e.g. change in exercise 

behavior) is a mediator of the relationship between predictor variable (study condition) 

and change in the outcome variable (bulimic symptoms), the effect of the predictor 

variable, when controlling for the mediator, should weaken. 
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 Unfortunately, there was no evidence of mediation for any of the hypothesized 

variables.  There was significant evidence that the intervention changed the outcome 

variables (all p-values < .05) as is consistent with Criterion 1.  The intervention did 

predict change in BMI for Criterion 2 (p < .05), but not for high calorie intake or exercise 

frequency (p-values > .35).  However, BMI failed to fulfill Criterion 3 in that changes in 

this variable did not significantly predict changes in bulimic symptoms (p-values > .655).  

Results from the regression models for criteria 1-3 are included in Table 3 (once a 

criterion could not be established, conducting beyond this step for any variable was 

irrelevant).  Taken as a whole, these findings indicate no evidence that changes in caloric 

intake or exercise frequency mediated change in binge eating or purge frequency.    

Statistical Power.  Because none of the effects from the mediational analyses were 

significant, a post-hoc power analysis was conducted to determine if adequate statistical 

power existed to observe medium and small effect sizes.  For regression analyses, Cohen 

(1988) has specified conventional effect sizes of R2 = .02 for small effects, and R2 = .15 

for medium effects. With this data set, power analyses estimated that ample power did 

exist to detect medium effect sizes (.94), but not small effects (.25).  The sample size 

required to attain ample power (.80) to detect a small effect size would be 395 

participants.  Therefore, while the current study was adequately powered for medium 

effects, it is unlikely that significant small effects would have been detected, should they 

exist.  

Moderating Effects 

It was hypothesized that intervention participants with greater levels of negative 

affect, more rigid than flexible dieting behaviors, and elevated eating expectancies would 

show smaller reductions in binge and purge behaviors than intervention participants 
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without these characteristics.  Multiple regression analyses tested whether the 

hypothesized moderators mitigate treatment effects.  First, an interaction term was 

computed between the moderator (e.g., negative affect) and the dummy-coded vector 

representing treatment condition (coded 0 and 1 for waitlist and intervention, 

respectively).  As recommended by Aiken and West (1991), all variables were centered 

prior to forming cross product terms used in this model to minimize colinearity between 

the main effect and cross product terms.  Second, bulimic symptoms were regressed on 

the dummy-coded vector representing treatment condition, the main effect of the putative 

moderator, and the cross-product term.  Unfortunately, none of the resultant cross product 

terms, controlling for treatment condition and mediator, were significant, suggesting that 

initial levels of negative affect, dieting behaviors, and eating expectancies did not 

mitigate treatment effects.  Table 4 reports the parameter estimates and corresponding 

effect sizes for these analyses.   

Statistical Power.  Because none of the moderational analyses were significant, a 

post-hoc power analysis was conducted to determine if adequate statistical power existed 

to observe medium and small effect sizes, following the same conventions for effect sizes 

as outlined previously.  With this data set, power analyses estimated that ample power did 

exist to detect medium effect sizes (.85), but not small effects (.16).  The sample size 

required to attain ample power (.80) to detect a small effect size would be 550 

participants.  Again it seems that the current study did possess ample power to detect 

medium effects, but not adequate power to detect small effects.   

Intervention Effects for Other Clinically Significant Outcomes 

 It was also hypothesized that intervention participants might also demonstrate 

significant reductions in health care utilization and improved social functioning.  These 
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outcomes were assessed only at baseline and 3-month follow-up.  Repeated measures 

ANOVA models also tested whether there were significantly greater decreases in these 

factors for intervention participants relative to controls.  As hypothesized, there were 

significantly greater decreases in healthcare utilization from pretreatment to 3-month 

follow-up (F[1/83] = 5.92, p < .05, 6.7% variance explained) in the intervention 

condition relative to the control condition.  A follow-up paired t-test (Bonferroni 

corrected  = .016), verified that the reduction in health care utilization in the intervention 

condition was statistically significant from pretreatment to 3-month follow-up.  There 

was also a trend for significant improvements in social functioning from pretreatment to 

3-month follow-up (F[1/83] = 3.63, p = .06, 4.2% variance explained).  Table 2 reports 

the means and standard deviations at each assessment, along with the results of the 

pairwise comparisons.  Figures 4 and 5 display the change in social functioning and 

health care utilization, respectively. 
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CHAPTER 5:  DISCUSSION AND CONCLUSIONS 

GENERAL SUMMARY 

The purpose of the present trial was twofold.  First, given the low rates of 

recovery and high rates of attrition associated with current treatment for bulimia nervosa, 

this trial sought to examine the efficacy of a new treatment approach.  This new 

intervention, the Healthy Living Program, was thought to possess several advantages 

over traditional treatments, such as a shorter treatment duration (thereby reducing time 

commitment for participants) and the secondary benefit of possible weight loss, which 

would not only increase the appeal of the program to those dissatisfied with current body 

weight, but might also reduce risk for future obesity, which bulimic symptoms 

prospectively predict.  It was thought that, if the present study was able to establish initial 

evidence for the efficacy of this intervention, it might lay the groundwork for an 

alternative, effective treatment that is far less costly to implement.   

Furthermore, because evidence regarding the role of dieting in the onset and 

maintenance of bulimia nervosa is mixed, the secondary purpose of the present study was 

to conduct an experimental psychopathology trial of the role of dieting in the 

maintenance of this disorder.  While dieting remains the most potent longitudinal 

predictor of bulimic symptom onset, findings from obesity treatment programs and 

experimental psychopathology trials demonstrate that individuals generally show 

decreases in bulimic symptoms when placed on weight loss diets.  In addition, one 

bulimia treatment trial found that participation in a weekly exercise class produced 

significant decreases in bulimic symptoms (Sundgot-Borgen, et al., 2002).  The present 

study sought to further elucidate the role of dieting in the maintenance and treatment of 
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bulimia nervosa by experimentally testing whether an intervention promoting decreased 

caloric intake and increased exercise output would similarly produce significant 

reductions in bulimic pathology within a clinical population.   

To accomplish these ends, 85 sub- and full-threshold bulimic participants were 

randomized to a six-session weight-management intervention or a waitlist control 

condition to test the efficacy of a new treatment modality as well as examine the effects 

of dieting on bulimic symptoms.  Treatment mediators, moderators, and other variables 

of clinical interest were examined to help further illuminate the mechanisms of action of 

the intervention, the variables that might potentiate or mitigate program effects, and 

secondary benefits of treatment.  A 3-month follow-up assessment was conducted to 

provide an initial look at whether experimental treatment effects were maintained. 

IMPLICATIONS FOR A NEW TREATMENT APPROACH 

Intervention Effects for Weight Loss 

Individuals randomized to the Healthy Living Program lost more weight over the 

intervention period than comparison controls, indicating that the intervention was 

successful in manipulating weight-loss, although actual change in weight was relatively 

small.  Intervention participants lost an average of .78KG (1.2% total body weight) over 

the course of the intervention, while waitlist participants gained an average of .72KG 

(1.2% total body weight) during that same period.  Unfortunately, though this overall 

manipulation of body mass was successful, individual comparisons indicated that these 

effects faded at 3-month follow-up, suggesting the realistic possibility that the weight-

management promotion strategies espoused by the intervention began to lose their effect 

soon after participants left active treatment.  However, it should be noted that, with an 
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average post-treatment BMI of 23 (ideal weight is considered a BMI in the 21-24 range), 

it may have become potentially unhealthy for most participants to continue to lose 

weight.  Furthermore, this pattern of weight loss and regain observed this trial is 

prototypic of many weight loss interventions, wherein significant weight loss is not 

observed during the first few weeks, and maximum effects occur at posttest and fade over 

follow-up (Bennett, 1986; Jeffery et al., 2000).  In fact, virtually all obesity treatment 

programs show an erosion of effects after termination of treatment (Jeffery et al., 2000; 

Kramer, Jeffery, Forster, & Snell, 1989).  Therefore, even though the transient weight 

loss effects observed in this trial suggest that the Healthy Living intervention did not truly 

produce the hoped for lasting changes in weight control, it seems that these results 

parallel those which are robustly observed in obesity a very wide variety of high quality 

treatment programs.  Together, these findings initially suggest that it is extremely 

difficult to promote lasting healthy lifestyle changes, even in normal weight individuals, 

and casts doubt on the ability of this intervention to produce lasting weight-loss effects.  

It remains unclear why it is so challenging to promote healthy behavior change 

that persists beyond treatment termination.  One possibility is that individuals who are 

able to self-initiate successful behavioral changes in the diet and exercise domains are not 

likely to require formal outside assistance.  Therefore, the vast majority of individuals 

self-selecting into weight-loss and obesity treatment programs might be those who are 

unable to initiate and maintain behavioral change.  Of these individuals, those who 

respond well to the social support, structure, and accountability provided by these 

programs may find the loss of these positive reinforcers at the end of the program to 

significantly increase the difficulty of maintaining lasting behavioral change on their 

own.  Furthermore, without active participation in the program, the slow weight-loss that 
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typifies healthy dieting may no longer be positively reinforcing enough to counteract the 

effort required to avoid highly reinforcing foods and maintain regular exercise. 

Intervention Effects for Bulimic Symptoms 

As hypothesized, intervention participants demonstrated significantly greater 

reductions in bulimic symptoms, including both binge and purge frequencies, than 

controls throughout the study.  The fact that such large decreases in bulimic symptoms 

were observed, and that the effects persisted to 3-month follow-up, initially suggests that 

the Healthy Living Program shows promising utility as a new treatment modality for 

bulimia nervosa.  However, it is important to compare the magnitude of the effects for 

this trial with those of controlled CBT trials.  One rigorous bulimia treatment meta-

analysis found that the average effect size for CBT clinical trials was r = .55 for binge 

eating, and r = .61 for purging (Ghaderi & Andersson, 1999).  Though the outcomes 

observed for the Healthy Living intervention show potential, the actual effect sizes were 

r = .50 for binge eating and r = .34 for purging.  Despite this, it is noteworthy that the 

Healthy Living program lasts only 6-sessions over 8-weeks in duration, compared to the 

standard 20-week, 20-session CBT protocol.  If one were to compare the average per-

session effect size for the two interventions, CBT produces r = .03 for both bingeing and 

purging per session, while the Healthy Living intervention demonstrates r = .08 and 

r = .06 for bingeing and purging, respectively.  It is therefore possible that expanding the 

Healthy Living intervention to 10-sessions might yield effect sizes for binge eating and 

purging that are comparable to CBT, yet would still require half the cost and resources of 

a 20-session program.  Furthermore, since subthreshold individuals demonstrate a lower 

base frequency of symptoms, it follows that they have less room to show major 

improvements than full-threshold cases, suggesting that smaller effect sizes might be 
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observed for this population.  Therefore, the inclusion of subthreshold participants likely 

limited the resultant effect sizes in this trial.  Support for this notion comes from a 

previous CBT-based trial that incorporated subthreshold patients evidenced smaller effect 

sizes (r = .48 for objective bulimic episodes and r = .20 for vomiting episodes) than are 

seen in similar trials, and notes that heterogeneity of diagnoses may be partially to blame 

(Ghaderi & Scott, 2003).  Similarly, rates of reliable change were also fairly high among 

waitlist participants, which may also be an artifact of including subthreshold participants, 

or may also be partially explained by regression to the mean or generally transient 

bulimic symptoms in a college population. 

It is also worthwhile to compare remission rates from this trial to other controlled 

bulimia treatment trials to ascertain a benchmark for the clinical significance of this 

intervention.  As previously stated, remission is commonly quantified as the absence of 

any binge or purge episodes in the past 30 days.  In this trial, 7 (16.3%) of the Healthy 

Living participants were classified as in remission at post-treatment, relative to 1 (2.4%) 

individual in the waitlist condition.  At 3-month follow-up, 14 (32.6%) intervention 

participants were in remission, compared with 4 (9.5%) of the controls.  By comparison, 

CBT trials typically show remission rates of 29% among intervention participants at one 

year follow-up (Agras, Walsh et al., 2000), compared to 0% among waitlist participants 

(Agras et al., 1989a), suggesting no advantage for recovery rates with this new 

intervention over standard CBT.   

It is interesting that CBT, IPT and behavior therapy treatment trials incorporating 

a waitlist control condition typically show 0-6% recovery rates among control 

participants at follow-up (Agras et al., 1989a; Gray & Hoage, 1990; Safer et al., 2001; 

Wilfley et al., 1993), whereas remission rates among waitlist controls in this study were 
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somewhat higher.  This difference in recovery rates among waitlist participants could be 

explained by the inclusion of subthreshold participants in this trial.  Unfortunately, no 

previous CBT trial has included both a waitlist comparison group and subthreshold 

participants, thus prohibiting direct comparisons between this trial and similar ones.  It is 

also possible that the shorter treatment length utilized in this trial obscures inevitable 

regression to the mean.  Therefore, perhaps by 12-month follow-up, the “recovered” 

waitlist participants would have relapsed.  On that same note, it is also likely that some of 

the intervention participants would also relapse over the course of a year, further limiting 

the ability to directly compare remission rates for this study to previous trials with longer 

follow-up intervals.  In sum, though reductions in binge and purge frequencies were 

significant, the Healthy Living program, in its present form, demonstrates no clear 

advantage over CBT in terms of magnitude of effects or remission rates. 

Intervention Effects for Mediators 

One of the goals of this trial was to manipulate BMI via intake of high-calorie 

foods and exercise behaviors among participants in the Healthy Living intervention 

condition.  Mediational analyses were conducted to examine whether the intervention 

successfully changed BMI and these behaviors, and further to examine whether changes 

in those variables predicted changes in bulimic symptoms.  Unfortunately, none of the 

analyses were significant.  The ANOVA models provided evidence that energy balance 

was successfully manipulated, and participants lost weight over the course of the 

intervention.  However, the lack of significant mediators might suggest that it was other 

factors, particularly nonspecific effects such as group rapport, participant expectancies, 

etc., that drove improvement in the outcome variables.  It may also be that the weight-
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loss effect for intervention participants was simply too small to establish BMI as a 

significant mediator of treatment effects. 

These unanticipated results warrant further consideration.  One possibility is that 

the self-report measures utilized were inadequate.  Several studies have found no relation 

between elevated intake of high-fat foods or exercise behaviors to onset of obesity among 

adolescents and adults (Klesges et al., 1989; Maffeis, Talamini, & Tato, 1998; 

Robinson et al., 1993; Stice et al., 1999; Stice, Presnell, Shaw, & Rhode, 2005).  

Although this evidence is apparently at odds with the energy balance model of weight 

maintenance, it is likely that these null effects stem from the fact that it is extremely 

difficult to attain valid reports of exercise and caloric intake, as individuals often 

overestimate the former and underestimate the latter (Bandini et al., 1990; 

Lichtman et al., 1992; Prentice et al., 1986).  Therefore, it may be very challenging to 

examine any prospective effects, such as mediation in this case, without accurate 

measures of these behaviors. 

It is also possible that these null effects occurred because the measures were too 

vague.  For example, the exercise measure only examines number of days different types 

of exercise were performed in the past week for 20-minutes.  It does not directly assess 

whether participants exercise much longer than 20-minutes, nor does it consider the 

intensity of the exercise undertaken.  Therefore, an individual would score higher on this 

measure (implying greater exercise frequency) if they went on a 20-mintue stroll 4 days 

per week than if they went jogging for ninety minutes, two days per week.  Similarly, the 

high-calorie food measure specifies only the number of days each sample food item was 

consumed, and does not account for quantity.  Therefore, if an individual who normally 

ate 2-3 slices of pizza four days per week cut back to 1 slice four days per week, the 
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measure utilized does not acknowledge a reduction in high-calorie intake.  Intervention 

participants were not told that there were “forbidden” foods they should avoid.  Instead, 

they were encouraged to eat high-calorie foods in moderation, and to compensate for 

high-calorie intake by increasing exercise intensity or duration.  Taken together, it is 

entirely possible that the mediator measures used in the present study were insufficient in 

capturing the types of changes the intervention touted.  Perhaps if objective biological 

measures of caloric intake and exercise behavior had been utilized, prospective effects 

may have emerged.  While the Sundgot-Borgen et al. (2002) trial included a formal 

exercise class, which provided a minimum marker for exercise frequency among 

intervention participants, study resources prevented the inclusion of such a technique in 

the current study.  Similarly, the most accurate method for determining caloric intake 

involves the use of doubly-labeled water (Prentice, 1988; Schoeller et al., 1986), a 

technique which was far too expensive given study resources.  The lack of objective 

biological measures represents a significant limitation of the present study, and future 

refinements should seek to improve upon measurement techniques for hypothesized 

mediators. 

Intervention Effects for Moderators 

This trial also sought to illuminate treatment moderators—those individual factors 

which might strengthen or mitigate effects of the intervention.  It was hypothesized that 

elevated negative affect, a more rigid than flexible dieting style, and heightened eating 

expectancies would all hinder the effects of the intervention.  Unfortunately, none of the 

moderational analyses were significant—a discouraging fact, considering that significant 

findings would have allowed for possible treatment-matching strategies in the future.  

However, it is important to note that it is generally acknowledged that moderators of 
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treatment effects are difficult to detect (Roth & Fonagy, 2005) and in particular, no 

reliable treatment moderators for bulimia nervosa have been identified (Wilson & 

Fairburn, 1998).  For example, some studies have found that low body weight at intake 

mitigates CBT treatment effects (Fahy & Russell, 1993; Wilson, Rossiter, Kleifield, & 

Lindholm, 1986).  Conversely, Fairburn and Jones et al. (1993) found null effects for this 

relationship and another research team found that previous low body weight facilitated 

reductions in purging frequency (Blouin et al., 1994).  Comorbid personality disorders 

have also been shown to predict poor outcome with CBT in some studies (Fahy, Eisler, & 

Russel, 1993; Rossiter, Agras, Telch, & Schneider, 1993), but not in others (Ames-

Frankel et al., 1992; Davis, Olmsted, & Rockert, 1992).  Indeed, over the past decade, 

low-self esteem, depression, history of obesity, and shape/weight attitudes have all been 

implicated as CBT treatment moderators, but none has received consistent support 

(Agras et al., 2000; Wilson et al., 1999).  The resultant implication is that moderators of 

bulimia nervosa treatment are inconsistent and likely rare, suggesting that much more 

research in the field may be required if there are to be any successful future treatment-

matching programs.   

Furthermore, if moderators for this disorder are small in magnitude, much larger 

sample sizes are needed in order to detect effects.  For example, this study would have 

required a sample size of 550 participants to detect small effects.  Consequently, the 

present study was underpowered to detect sensitive moderational effects, a fact that may 

also hold for much of the other literature on moderators for bulimia which also possessed 

small sample sizes.  This also suggests that it may be the case that any moderational 

effects are so small in magnitude that they are likely not clinically meaningful.  

Therefore, future attempts to detect moderators may not be worthwhile as results 
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consistently suggest that treatment condition is far more important than a variety of 

potential moderators.   

Intervention Effects for Clinically Significant Outcomes 

It was also hypothesized that the Healthy Living program would produce 

decreases in health care utilization and increases in social functioning.  While significant 

effects were observed for frequency of health care use, the effects for social functioning 

were only marginal in nature.  However, it should be noted that improvements in social 

functioning may require a longer amount of time to develop, perhaps in part due to the 

nature of complex social relationships.  For example, many individuals with bulimia 

nervosa demonstrate qualities of impulsivity, such as high levels of sensation seeking, 

and are more likely to steal or engage in risky sexual behaviors than individuals low on 

impulsivity (Favaro et al., 2005).  Furthermore, it is estimated that more than 50% of 

individuals with bulimia nervosa have a comorbid personality disorder (Maranon, 

Echeburua, & Grijalvo, 2004; van Hanswijck de Jonge, van Furth, Lacey & Waller, 

2003).  Combined, these problems likely create interpersonal problems between bulimic 

individuals and their friends, family, and coworkers.  While it is encouraging to see 

improvements in social functioning in this study within the brief 3-month follow-up 

period, it seems likely that the time and effort required to improve social functioning at 

work, home, or with friends cannot be adequately reflected during such a limited follow-

up interval.  Indeed, it has been hypothesized that improvements in social functioning are 

a secondary effect of treatment, and one that is not observed in some clinical trials until 

closer to 12-month follow-up (Fairburn, Jones et al., 1993).  Consistent with this notion, 

other trials with short follow-up intervals (e.g., 6-months) have observed null effects for 

improvements in social functioning (Chen et al., 2003), whereas these effects are more 
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consistently observed in trials with follow-ups longer than one year (Fairburn, 

Jones et al., 1993; Keel, Mitchell, Davis, & Crow, 2002).  However, it should be 

acknowledged that had the present trial evidenced larger effects in the primary outcomes, 

significant effects may have been observed for these secondary outcome variables. 

Attrition Rates 

It is interesting that the attrition rate for intervention participants in this trial 

(28%) was similar to rates observed in previous clinical trials of CBT (27%; Agras, 

Walsh et al., 2000).  Despite the shorter time commitment required and the fact that 

participants received payment for assessments, nearly one in three intervention 

participants withdrew from the study.  This robust pattern of attrition is puzzling.  One 

explanation may be that one-third of patients presenting for eating disorder treatment are 

actually highly resistant to treatment, regardless of form or content.  In general, though 

many bulimic individuals may be distressed by their binge and purge routines and choose 

to seek treatment, they may simultaneously ascribe equal pleasure to their ability to 

binge-eat high-fat and high-sugar foods without perceived consequences.  The positive 

reinforcement attained from binge eating, for some individuals, may then outweigh the 

perceived benefits of treatment, thus resulting in a subset of treatment participants who 

are not willing to give up their disordered behaviors.  There is some support for this 

notion, in that studies examining response patterns to bulimia treatment tend to find that 

approximately one-third of patients presenting for treatment are classified as non-

responders or minimal (partial) responders (e.g., Olmsted, Kaplan, Rockert, & Jacobson, 

1996).  Perhaps attrition rates are simply capturing these and other individuals who are 

not ready to commit to treatment. 
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Nevertheless, it is also surprising that the Healthy Living Program evidenced such 

high attrition rates given the characteristics of individuals with bulimia nervosa.  Truly, if 

individuals with this disorder are highly motivated to lose weight and/or maintain a thin 

figure, then it follows that they might be similarly enthusiastic about a treatment program 

detailing effective means to achieve their goal.  It appears, however, that this was not 

incentive enough for a subset of this program’s participants, and may forebode general 

motivation problems with weight-loss or weight-maintenance treatments for bulimia 

nervosa similar in nature to those seen in obesity treatment trials.  Indeed, many 

individuals who also present for obesity treatment may have great difficulty giving up the 

reinforcing pleasure of eating high-calorie foods, which may also help account for the 

high rates of attrition (as high as 45%) in these types of trials (Wadden, Foster, Letizia, & 

Stunkard, 1992).  If this assertion is true, it suggests that perhaps the reinforcement 

experienced by individuals when eating high-fat and high-sugar foods is a key variable 

that has previously been omitted from etiologic models of disturbed eating, which in turn 

implies that treatment approaches may also benefit from addressing this domain.   

Future Improvements for the Healthy Living Program 

The Healthy Living Program shows promise for reducing bulimic symptoms, 

however, a great deal of future refinement is warranted to bolster the effects of the 

intervention and facilitate the maintenance of treatment gains.  First, it would be useful to 

conduct a future randomized trial comparing the current program to various versions that 

are enhanced in potentially promising ways.  For example, having participants also take 

part in a monitored exercise class, similar to the technique employed by Sundgot-

Borgen et al. (2002), not only would increase the base rate of exercise among 

intervention participants, but might also foster group cohesion and motivation.  Future 
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trials could also compare the utility of conducting such a class more frequently (e.g., 

three times per week), or varying the type of exercise employed to see if such alterations 

further decrease bulimic pathology and increase participant interest and motivation. 

Future research might also benefit from examining the utility of booster sessions 

following treatment termination to aid in the maintenance of treatment gains.  Though 

requiring greater time and resources, the use of booster sessions might help reinforce 

program philosophy and goals, and provide additional feedback for participants as they 

continue to refine their exercise and eating habits.  However, there is much controversy 

regarding the efficacy of booster sessions for maintaining treatment gains.  Some clinical 

trials have found that booster sessions are effective for certain disorders.  For example, 

investigators have reported benefits from booster sessions in the treatment of alcohol 

abuse (McCrady, Epstein, & Kahler, 2004; Vogler, Lunde, Johnson, & Martin, 1970) and 

hair pulling (Azrin, Nunn, & Frantz, 1980).  Conversely, some researchers have found 

booster sessions to provide minimal utility in maintaining treatment gains for disorders 

such as depression (Baker & Wilson, 1985) and smoking cessation (Minneker-Hugel, 

Unland, & Buchkremer, 1992; Retinger, Bornstein, Bugge, Carmody, & Zohn, 1977).  

Evidence is also mixed for weight reduction interventions—some researchers have found 

booster sessions to yield maintenance benefits (Dubbert, Terre, Holm, & Brown, 1987), 

while others have not (Ashby & Wilson, 1977; Knauss, Jeffrey, Knauss, & Harowski, 

1983).  As a result, the efficacy of booster sessions for this type of intervention remains 

unclear.  It has been proposed that booster sessions are only relevant if the pattern of 

individual change over time in the outcome variables is known (Hennessy et al., 1999).  

Given the additional resources booster sessions require, future research would benefit 
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from establishing timing of change via growth curve models to examine the utility, if any, 

of booster sessions to maintain treatment gains. 

Regardless, it appears probable that the Healthy Living intervention may be too 

brief to promote truly lasting behavioral change.  Perhaps a 10-session protocol, with the 

latter sessions two weeks apart might serve to further enhance the development and 

troubleshooting of changes in diet and exercise habits.  The utilization of social 

persuasion techniques (e.g., to heighten accountability to the group for continuing to 

attend sessions and implementing more challenging diet and exercise interventions) may 

also serve to improve outcome among intervention participants and should be explored in 

future refinements of the intervention.   

IMPLICATIONS FOR AN EXPERIMENTAL PSYCHOPATHOLOGY TRIAL 

This trial also provided a unique opportunity to examine the role of dieting in the 

maintenance of bulimic symptoms.  Sub- and full-threshold bulimic intervention 

participants were encouraged to initiate a state of negative energy balance and achieve 

weight loss and body satisfaction via healthy and flexible dieting techniques, rather than 

rigid pathological methods.  As previously discussed, intervention participants did 

successfully lose weight over the course of the program, and evidenced significant 

decreases in binge eating and purging behaviors compared to controls.  In sum, these 

findings cast doubt upon the role of dieting in the maintenance of bulimic pathology.  

Though it remains possible that dieting may play a role as a proxy risk factor, not a direct 

contributor to the development of bulimia nervosa, it appears unlikely that attempts to 

achieve a negative energy balance, per se, are maintaining bulimic symptoms.   

The most likely reason for the discrepancy between longitudinal research 

experimental treatment trials such as this study, is that current self-report measures of 
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dieting are invalid.  There is mounting evidence that individuals who self-report being on 

a weight-loss diet are not actually in a state of negative energy balance (Bathalon et al., 

2000).  Further, recent work has raised serious concerns about the validity of widely-used 

dieting measures (Stice, Fisher, & Lowe, 2004), suggesting that these instruments are not 

even measuring what they purport to assess.  For example, self-report dieting scales have 

been shown to predict weight gain, not weight loss, over time (French et al., 1994; 

Klesges et al., 1989; Klesges et al., 1992; Stice, 2001; Stice et al., 1999).  Furthermore, in 

one series of studies, scores on dieting scales failed to show the expected inverse 

correlations with caloric intake for normal weight and overweight individuals, individuals 

with and without eating disorders, in scenarios measuring tempting food versus healthy 

food, and in real-world and laboratory-based eating (Stice, Fisher, & Lowe, 2004).  

 If self-report dieting measures are indeed invalid, it is possible that dieting has 

been falsely implicated as a prime suspect in bulimic pathology.  Cognitive-behavioral 

Therapy (CBT) operates under the assumption, based in large part on past research 

employing self-report dieting measures, that dieting behaviors are detrimental for the 

bulimic patient, and must be eliminated in order to subsequently promote improvements 

in bulimic behaviors.  Yet, if dieting is simply a robust proxy risk factor, and not a 

significant maintenance factor, then it follows that targeting dieting in CBT treatment 

might not be necessary.  Alternative treatments that do not target dieting (e.g., 

Interpersonal Therapy and Dialectical Behavior Therapy) also show promise for treating 

this disorder, and results from this trial demonstrate that promoting a negative energy 

balance can successfully reduce bulimic symptoms.  These collective findings suggest 

that a multitude of other factors might be maintaining bulimia nervosa.  Perhaps the 

effects from CBT may come primarily from its focus on weight and shape overvaluation, 
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or perhaps both the CBT and Healthy Living Program effects stem from the fact that both 

interventions promote healthy dieting and healthy eating strategies, albeit in different 

ways.  It is also entirely possible that expectancies or demand characteristics account for 

effects across all treatments.  Future replication is certainly indicated, but initial findings 

from this study appear incompatible with the notion that dieting is a principal factor in 

the maintenance of bulimia nervosa.   

LIMITATIONS 

 It is always important to discuss study limitations, so that findings may be 

interpreted within their context, and so that future researchers may refine and improve 

upon prior work.  First, the present study compared an active intervention to a waitlist 

control, but did not utilize a placebo control group.  While comparison to waitlist allowed 

for the ability to rule out regression to the mean, passage of time, and measurement-

artifact alternative explanations for the effects of the intervention, a placebo comparison 

group has the added advantage to rule out the possibility that intervention effects resulted 

from expectancy effects or demand characteristics.  Unfortunately, to the best of our 

knowledge, no consistently equally credible placebo intervention currently exists for 

bulimia nervosa that can account for dosage and nonspecific group factors, and without a 

truly inert and comparable placebo, such evaluations are difficult.  In fact, most other 

treatment trials have also not used placebo control groups.  Should such a placebo 

emerge, it would be exceptionally useful to include such a comparison in future trials. 

 Secondly, the follow-up period for this study was only 3-months in duration.  

Ideally, it would have been preferable to follow participants much longer, and track 

treatment effects in regular intervals throughout.  However, limitations in study resources 

made such an endeavor impossible.  Indeed, numerous questions as outlined previously 
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could be clarified had a longer follow-up period been utilized.  Future research would 

benefit greatly from increased resources to extend the follow-up period. 

Third, with the exception of direct measures of height and weight, we relied 

solely on self-report data in this trial.  This introduces potential reporter bias which might 

have distorted study findings.  In the future, it would be preferable to, whenever possible, 

collect multiple-informant data and objective behavioral data.  Similarly, changes in diet 

and exercise behaviors, the hypothesized mediators of symptom change, were verified 

only by a decrease in BMI for intervention participants.  Therefore, it is impossible to 

truly know whether participants were actually engaging in a healthier lifestyle.  As 

previously discussed, objective biological measures of exercise and intake would 

certainly be preferable, but were not practical given study resources.  As such, the present 

study had only self-report measures and weekly food and exercise logs to assess changes, 

the latter of which were not collected nor analyzed in order to minimize participant 

discomfort over having another individual read their food journal, which may have 

contained detailed information about a distressing binge episode.  The significant 

difference in BMI between groups is a good indicator that intervention participants were 

engaging in a negative energy balance, but again, it would have been worthwhile to 

explore whether such a balance shift was attained via healthy practices. 

 Lastly, likely due to the low base-rates of bulimia nervosa in the general 

population, combined with the fact that less than a third of individuals with bulimia seek 

treatment, recruitment for this trial was moderate.  Though the sample size was sufficient 

to detect the main effects in question, it is almost certain that the modest number of 

participants in this trial limited power to detect certain effects, particularly moderators of 

treatment.  Further examination of the factors that may strengthen or weaken treatment 
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effects might facilitate treatment matching.  Given the low rates of recovery for bulimia 

nervosa, it seems that if such moderators could be uncovered, they may shed light on 

essential components for treatment that are thus far being neglected, or may help in future 

identification of treatment non-responders. 

CONCLUSIONS 

 This study sought to examine the efficacy of a weight-management program as an 

effective treatment for bulimia nervosa and to experimentally test the role of dieting in 

the maintenance of this disorder.  The Healthy Living program was effective in 

promoting weight loss and also produced reductions in bulimic symptoms, casting doubt 

upon the role of dieting in maintaining bulimic symptoms.  In addition, this trial 

established some preliminary support for the efficacy of the Healthy Living Program.  

When compared to trials that incorporated a similar population (mix of sub- and full-

threshold participants), effect sizes for this intervention were competitive with CBT and 

session-by-session effect sizes for this trial were substantially better than trials that 

included only full-threshold bulimic participants.  However, attrition and remission rates 

were no better in this trial than CBT trials, suggesting that further refinements are 

warranted.  It is certainly possible that even greater effects would be observed for the 

Healthy Living Program, had it spanned the same 20-week duration as CBT.  Future 

research should examine this notion thoroughly.  There are numerous advantages of a 

brief intervention, including minimal cost, and improved recruitment and retention rates, 

since demand and time-requirements of participants are not nearly as great as those 

required for longer treatment programs.  However, given the high attrition and relapse 

rates evidenced by CBT, if it could be established that the Healthy Living program 

outperformed CBT at 20-weeks, then certainly it would be worth the time and effort 
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required for a longer intervention.  Initial findings from this trial are promising, and 

future refinements are certainly worthy of exploration in order to further enhance the 

utility and effectiveness of this innovative new approach to treat a disorder that has 

consistently proven itself both serious and pernicious. 
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TABLES AND FIGURES 

CHART 1 

Participant Flow across Conditions and Assessment Points 

 

Assessed for eligibility 
(n=132) 

Excluded for not 
meeting inclusion 

criteria (n=47)

Randomized 
(n=85) 

Allocated to 
intervention (n=43) 

Allocated to  
waitlist (n=42) 

Not assessed at T2 (n=10) 
     • Withdrew from study 

(n=9) 
     • Missed T2 assessment 

but provided future 
follow-up data (n=1) 

Not assessed at T2 (n=5) 
     • Withdrew from study 

(n=3) 
     • Missed T2 assessment 

but provided future 
follow-up data (n=2) 

Not assessed at T3 (n=4) 
     • Withdrew from study 

(n=3) 
     • Missed T2 assessment 

but provided future 
follow-up data (n=1) 

Not assessed at T3 (n=2) 
     • Withdrew from study 

(n=1) 
     • Missed T2 assessment 

but provided future 
follow-up data (n=1) 

Not assessed (lost to 
follow-up) at T4 (n=1)

Not assessed at T4 (n=0) 

Retained for 
analysis (n=31) 

Retained for 
analysis (n=37) 
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TABLE 1 

 
Descriptive Statistics of the Sample at Baseline 

 

Total Sample N = 85 

 Age mean = 21.0  (range = 18-55) 

 Ethnicity 

  Asian 9.4% (n = 8) 

  Black 2.4% (n = 2) 

  Hispanic 22.4% (n = 19) 

  Caucasian 52.9% (n = 45) 

  Other/Mixed 12.9% (n = 11) 

 BMI 23.85 (62.5 kg) 

 Baseline Diagnosis and Symptom Frequency  

  Subthreshold 51.8% (n = 44) 

   Binge frequency 4.6 episodes / month 

   Purge frequency 16.0 episodes / month 

  Full-threshold 48.2% (n = 41) 

   Binge frequency 17.4 episodes / month 

   Purge frequency 30.3 episodes / month 
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TABLE 2 

 
Means and Standard Deviations for the Healthy Living Intervention (HL) Condition and 

Waitlist Control Condition on Primary Outcome and Other Clinically Significant 

Outcomes and Results from the Paired Comparisons 

 
 Baseline Mid-Treatment Termination 3-month follow-up  

 (Week 1) (Week 4) (Week 8) (Week 20)  

Dependent variable M  (SD) M  (SD) M  (SD) M  (SD)  

 

Body Mass Index 

 HL (n=43) 24.19 (3.60)  24.07 (3.41) 23.96 (3.49) 23.96 (3.42)  

 Waitlist (n=42) 23.50 (2.84)  23.54 (2.82) 23.67 (2.90) 23.64 (2.81)  

Binge Eating Frequency 

 HW (n=43) 11.00 (10.70) a 9.81 (27.44) b 2.27 (3.58) b 1.19 (2.44) b  

 Waitlist (n=42) 10.52 (9.89) a 8.22 (8.35) 6.65 (5.39) b 7.82 (10.64) b  

Compensatory Behavior Frequency 

 HW (n=43) 25.33 (22.07) a  16.25 (38.15) b 7.50 (13.31) b 6.94 (13.14) b 

 Waitlist (n=42) 20.45 (21.58) a 13.70 (13.77) b 11.43 (12.76) b 12.05 (13.21) b 

Social Functioning* 

 HL (n=43) 34.95 (9.18) a    30.40 (6.07) b  

 Waitlist (n=42) 34.15 (7.71)    32.69 (8.32)  

Health Care Utilization 

 HL (n=43) 0.93 (0.96) a    0.49 (0.76) b  

 Waitlist (n=42) 0.71 (0.74)    0.61 (0.75)  

  

Notes.  HL = Healthy Living intervention condition. WL = waitlist condition. Means in 

the same row with different subscripts were statistically significantly different 

(p < .016).   

* Higher scores on this scale score represent greater impairments in social functioning. 
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TABLE 3 
 
Tests of Hypothesized Mediational Effects for Healthy Living Intervention 
 
 
Criteria B 95% CI for B β p r 
 
 
1) Effect of treatment on outcome 

    HL  ∆ Binge frequency -1.30 -1.79 - -.82 -.50 .000 -.25 

    HL  ∆ Purge frequency -1.42 -2.28 - -.55 -.34 .002 -.11 

     

2) Effect of treatment on mediator 

    HL  ∆ Exercise frequency 1.11 -2.02 - 4.24 .08 .483 .01 

    HL  ∆ High calorie consumption -2.50 -7.74 - 2.74 -.10 .346 -.01 

    HL  ∆ BMI -.39 -.77 - -.07 -.26 .018 -.07 

     

3) Effect of change in mediator on change in outcome 

    ∆ BMI  ∆ Binge frequency .08 -.29 - .45 .05 .655 .00 

    ∆ BMI  ∆ Purge frequency .04 -.56 - .64 .02 .893 .00 

  

Notes.  HL = Healthy Living intervention condition.  WL = waitlist condition.  

∆ = change.  CI = Confidence Interval. 
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TABLE 4 

 
Tests of Hypothesized Moderational Effects on Change in Bulimic Symptoms 

 

   B 95% C.I. β t p r 

Predictors  for B     
 
Condition x Negative Affect .01 -.01-.04 .34 1.01 .314 .01 

Condition x Eating Expectancies -.04 -.13-.06 -.23 -.82 .417 .01 

Condition x Rigid Control -.04 -.37-.29 -.09 -.25 .806 .00 

Condition x Flexible Control .08 -.19-.34 .13 .59 .559 .00 

 

Note.  CI = Confidence Interval. 
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FIGURE 1 

Change in Body Mass Index by Condition across Assessment Points 
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Notes.  HL = Healthy Living intervention condition.  WL = waitlist condition. 
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FIGURE 2 

Change in Binge Eating Frequency by Condition across Assessment Points 
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Notes.  HL = Healthy Living intervention condition.  WL = waitlist condition.  Analyses 

use raw data (prior to square root transformation) by condition. 
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FIGURE 3 

Change in Purging Frequency by Condition across Assessment Points 
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Notes.  HL = Healthy Living intervention condition.  WL = waitlist condition.  Analyses 

use raw data (prior to square root transformation) by condition. 
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FIGURE 4 

Change in Social Functioning by Condition across Assessment Points 
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Notes.  HL = Healthy Living intervention condition.  WL = waitlist condition.  Higher 

scores on this measure represent deficits in social functioning. 
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FIGURE 5 

Change in Health Care Utilization by Condition across Assessment Points 
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Notes.  HL = Healthy Living intervention condition.  WL = waitlist condition. 
 

 

 

 



 
 
 
 

98

REFERENCES 

Aaron, D.J., Kriska, A.M., Dearwater, S.R., Anderson, R.L., Olsen, T.L., Cauley, J.A., & 
LaPorte, R.E. (1993). The epidemiology of leisure physical activity in an 
adolescent population. Medicine and Science in Sports and Exercise, 25, 847-853. 

Aaron, D.J., Kriska, A.M., Dearwater, S.R., Cauley, J.A., Metz, K.F., & LaPorte, R.E. 
(1995). Reproducibility and validity of an epidemiologic questionnaire to assess 
past year physical activity in adolescents. American Journal of Epidemiology, 
142, 191-197. 

Agras, W.S., Crow, S.J., Halmi, K.A., Mitchell, J.E., Wilson, G.T., & Kraemer, H.C. 
(2000).  Outcome predictors for the cognitive behavior treatment of bulimia 
nervosa:  Data from a multisite study.  American Journal of Psychiatry, 157, 
1302-1308. 

Agras, W.S., Schneider, J.A., Arnow, B., Raeburn, S.D., & Telch, C.F. (1989a).  
Cognitive-behavioral and response prevention treatments for bulimia nervosa.  
Journal of Consulting and Clinical Psychology, 57, 215-221. 

Agras, W.S., Schneider, J.A., Arnow, B., Raeburn, S.D., & Telch, C.F. (1989b).  
Cognitive-behavioral treatment with and without exposure plus response 
prevention in the treatment of bulimia nervosa:  A reply to Leitenberg and Rosen.  
Journal of Consulting and Clinical Psychology, 57, 778-779. 

Agras, W. S., & Telch, C. F. (1998). The effects of caloric deprivation and negative 
affect on binge eating in obese binge-eating disordered women. Behavior 
Therapy, 29, 491-503. 

Agras, W.S., Walsh, B.T., Fairburn, C.G., Wilson, G.T. & Kraemer, H.C. (2000).  A 
multicenter comparison of cognitive-behavioral therapy and interpersonal 
psychotherapy for bulimia nervosa.  Archives of General Psychiatry, 57, 459-466. 

Aiken, L.S., & West, S.G. (1991). Multiple regression: Testing and interpreting 
interactions. Newbury Park, CA: Sage. 

Allison, D.B., Kalinsky, L.B., & Gorman, B.S.  (1992).  A comparison of the 
psychometric properties of three measures of dietary restraint.  Psychological 
Assessment, 4, 391-398. 

American Dietetic Association (1988).  Position of the American Dietetic Association:  
Nutrition intervention in the treatment of anorexia nervosa and bulimia nervosa.  
Journal of the American Dietetic Association, 88, 68-71. 



 
 
 
 

99

American Psychiatric Association (2000).  Diagnostic and Statistical Manual of Mental 
Disorders, (4th ed., TR).  Washington, D.C.: American Psychiatric Association. 

American Psychological Association (2000).  Practice guideline for the treatment of 
eating disorders.  Washington, DC:  American Psychiatric Association. 

Ames-Frankel, J., Devlin, M.J., Walsh, B.T., Strasser, T.J., Sadik, C., & Oldham, J. et al. 
(1992).  Personality disorder diagnoses in patients with bulimia nervosa:  Clinical 
correlates and changes with treatment.  Journal of Clinical Psychiatry, 53, 90-96. 

Apple, R.F (1999).  Interpersonal therapy for bulimia nervosa.  Journal of Clinical 
Psychology, 55, 715-725. 

Ashby, W.A., & Wilson, G.T. (1977).  Behavior therapy for obesity: Booster sessions 
and long-term maintenance of weight loss.  Behaviour Research & Therapy, 15, 
451-463. 

Atlas, J.G., Smith, G.T., Hohlstein, L.A., McCarthy, D.M., & Kroll, L.S. (2002).  
Similarities and differences between Caucasian and African American college 
women on eating and dieting expectancies, bulimic symptoms, dietary restraint, 
and disinhibition.  International Journal of Eating Disorders, 32, 326-334. 

Azrin, N.H., Nunn, R.G., & Frantz, S.E. (1980).  Habit reversal vs negative practice 
treatment of nervous tics.  Behavior Therapy, 11, 169-178. 

Baker, A.L., & Wilson, P.H. (1985).  Cognitive-behavior therapy for depression: The 
effects of booster sessions on relapse.  Behavior Therapy, 16, 335-344. 

Bandini, L.G., Schoeller, D.A., Dyr, H.N., & Dietz, W.H. (1990).  Validity of reported 
energy intake in obese and nonobese adolescents.  American Journal of Clinical 
Nutrition, 52, 421-425. 

Baron, R.M. & Kenny, D.A. (1986). The moderator-mediator variable distinction in 
social psychological research: Conceptual, strategic, and statistical considerations. 
Journal of Personality and Social Psychology, 51, 1173-1182. 

Bathalon, G.P., Tucker, K.L., Hays, N.P., Vinken, A.G., Greenberg, A.S. McCrory, 
M.A., et al., (2000).  Psychological measures of eating behavior and the accuracy 
of 3 common dietary assessment methods in healthy postmenopausal women.  
American Journal of Clinical Nutrition, 71, 739-745. 

Bennett, G.A. (1986). Behavior therapy for obesity: A quantitative review of the effects 
of selected treatment characteristics on outcome. Behavior Therapy, 17, 554-562. 

Blouin, J.H., Carter, J., Blouin, A.G., Tener, L., Schnare-Hayes, K., Zuro, C. et al. 



 
 
 
 

100

(1994).  Prognostic indicators in bulimia nervosa treated with cognitive-
behavioral group therapy.  International Journal of Eating Disorders, 15, 113-
124. 

Bolles, R.C. (1972).  Reinforcement, expectancy, and learning.  Psychological Review, 
79, 394-409.  

Brownell, K.D., & Rodin, J.  (1994).  The dieting maelstrom: It is possible and advisable 
to lose weight? American Psychologist, 49, 781-791. 

Calle, E.E., Thun, M.J., Petrelli, J.M., Rodriguez, C., & Heath, C.W.  (1999).  Body-mass 
index and mortality in a prospective cohort of U.S. adults.  The New England 
Journal of Medicine, 341, 1097-1104. 

Carter, F.A., McIntosh, V.V.W., Joyce, P.R., Sullivan, P.F., & Bulik, C.M. (2003).  Role 
of exposure with response prevention in cognitive-behavioral therapy for bulimia 
nervosa:  Three-year follow-up results.  International Journal of Eating 
Disorders, 33, 127-135. 

Carter, J.C., Aime, A.A., Mills, J.S. (2001).  Assessment of bulimia nervosa:  A 
comparison of interview and self-report questionnaire methods.  International 
Journal of Eating Disorders, 30, 187-192. 

de Castro, J.M. (1995).  The relationship between cognitive restraint to the spontaneous 
food and fluid intake of free-living humans. Physiology and Behavior, 57, 287-
295. 

Chen, E., Touyz, S.W., Beumont, P.J.V., Fairburn, C.G., Griffiths, R. & Butow, P. et al. 
(2003).  Comparison of group and individual cognitive-behavioral therapy for 
patients with bulimia nervosa.  International Journal of Eating Disorders, 33, 
241-254. 

Cohen, J. (1988).  Statistical power analysis for the behavioural sciences (2nd ed.).  
Hillsdale, NJ:  Earlbaum. 

Coie, J., Watt, N., West, S., Hawkins, D., Asarnow, J., Markman, H., Ramey, S., Shore, 
M., & Long, B. (1993). The science of prevention: A conceptual framework and 
some directions for a national research program. American Psychologist, 48, 
1013-1022. 

Cools, J., Schotte, D.E., McNally, R.J. (1992).  Emotional arousal and overeating in 
restrained eaters.  Journal of Abnormal Psychology, 101, 348-351. 

Cooper, P.J., & Steere, J. (1995).  A comparison of two psychological treatments for 
bulimia nervosa:  Implications for models of maintenance.  Behavior Research 



 
 
 
 

101

and Therapy, 33, 875-885. 

Davis, R., Freeman, R.J., & Garner, D.M. (1988).  A naturalistic investigation of eating 
behavior in bulimia nervosa.  Journal of Consulting and Clinical Psychology, 56, 
273-279. 

Davis, R., Olmsted, M.P., & Rockert, W. (1992).  Brief group psychoeducation for 
bulimia nervosa:  II.  Prediction of clinical outcome.  International Journal of 
Eating Disorders, 11, 205-211. 

Dietz, W.H. (1998).  Childhood weight affects adult morbidity and mortality.  Journal of 
Nutrition, 128, 411S-414S. 

Dietz, W.H. & Robinson, T.N. (1998). Use of body mass index (BMI) as a measure of 
overweight in children and adolescents.  Journal of Pediatrics, 132, 191-193. 

Dubbert, P.M., Terre, L., Holm, J.E., & Brown, M. (1987).  Maintenance in behavioral 
weight reduction programs.  Behavior Therapist, 10, 225-230. 

Edwards, D.W., Yarvis, R.M., Mueller, D.P., Zingale, H.C., & Wagman, W.J. (1978). 
Test-taking and the stability of adjustment scales. Evaluation Quarterly, 2, 275-
291. 

Fahy, T.A., Eisler, I., & Russell, G.F.M. (1993).  Personality disorder and treatment 
response in bulimia nervosa.  British Journal of Psychiatry, 162, 765-770. 

Fahy, T.A. & Russell, G.F.M. (1993).  Outcome and prognostic variables in bulimia 
nervosa.  International Journal of Eating Disorders, 14, 135-146. 

Fairburn, C.G. (1997a). Eating disorders. In D.M. Clark & CG Fairburn (Eds.), Science 
and Practice of Cognitive Behaviour Therapy (pp. 209-241). Oxford: Oxford 
University Press.  

Fairburn, C.G. (1997b).  Interpersonal Psychotherapy for Bulimia Nervosa.  In Garner, 
D.M. & Garfinkel, P.E. (Eds.)  Handbook of Treatment for Eating Disorders (2nd 
edition).  Guilford Press, New York, 278-294. 

Fairburn, C.G., & Cooper, Z. (1993).  The Eating Disorder Examination (12th edition) pp. 
317-360.  In C.G. Fairburn & G.T. Wilson (Eds.) Binge eating:  Nature, 
assessment, and treatment.  Guilford:  New York. 

Fairburn, C.G., Cooper, Z., Doll, H.A., Norman, P.A. & O’Connor, M.E. (2000).  The 
natural course of bulimia nervosa and binge eating disorder in young women.  
Archives of General Psychiatry, 57, 659-665.   



 
 
 
 

102

Fairburn, C.G., Jones, R., Peveler, R.C., Hope, R.A. & O’Connor, M. (1993).  
Psychotherapy and bulimia nervosa:  Longer-term effects of interpersonal 
psychotherapy, behavior therapy, and cognitive behavior therapy.  Archives of 
General Psychiatry, 50, 419-428. 

Fairburn, C.G., Marcus, M.D., & Wilson, G.T. (1993).  Cognitive-behavioral therapy for 
binge eating and bulimia nervosa:  A comprehensive treatment manual.  In C.G. 
Fairburn & G.T. Wilson (Eds.), Binge eating:  Nature, assessment and treatment 
(pp. 361-404).  New York:  Guilford Press. 

Fairburn, C.G., Norman, P.A., Welch, S.E., O’Connor, M.E., Doll, H.A. & Peveler, R.C. 
(1995).  A prospective study of outcome in bulimia nervosa and the long-term 
effects of three psychological treatments.  Archives of General Psychiatry, 52, 
304-312. 

Fairburn, C.G., Stice, E., Cooper, Z., Doll, H.A., Norman, P.A., & O’Connor, M.E. 
(2003).  Understanding persistence in bulimia nervosa:  A 5-year naturalistic 
study.  Journal of Consulting and Clinical Psychology, 71, 103-109. 

Favaro, A., Zanetti, T., Tenconi, E., Degortes, D., Ronzan, A., & Veronese, A. et al. 
(2005).  The relationship between temperament and impulsive behaviors in eating 
disordered subjects.  Eating Disorders:  The Journal of Treatment & Prevention, 
13, 61-70. 

Field, A.E., Camargo, C.A., Taylor, C.B., Berkey, C.S. & Colditz, G.A. (1999).  Relation 
of peer and media influences on the development of purging behaviors among 
preadolescent girls.  Archives of Pediatric Adolescent Medicine, 153, 1184-1189. 

Fisher, M., Schneider, M., Burns, J., Symons, H., Mandel, F.S. (2001).  Differences 
between adolescents and young adults at presentation to an eating disorders 
program.  Journal of Adolescent Health, 28, 222-227. 

Foreyt, J.P., Brunner, R.L., Goodrick, G.K., Cutter, G., Brownell, K.D., & St. Jeor, S.T. 
(1995).  Psychological correlates of weight fluctuation.  International Journal of 
Eating Disorders, 17, 263-275. 

Foster, G.D., Wadden, T.A., Kendall, P.C., Stunkard, A.J., & Vogt, R.A. (1996). 
Psychological effects of weight loss and regain: A prospective evaluation. 
Journal of Consulting and Clinical Psychology, 64, 752-757. 

French, S.A., Jeffery, R.W., & Murray, D. (1999).  Is dieting good for you?  Prevalence, 
duration and associated weight and behavior changes for specific weight loss 
strategies over four years in US adults.  International Journal of Obesity, 22, 1-8. 

French, S.A., Jeffery, R.W., & Wing, R.R.  (1994).  Food intake and physical activity:  A 



 
 
 
 

103

comparison of three measures of dieting.  Addictive Behaviors, 19, 401-409. 

Garfinkel, P.E., Lin, E., Goering, P., Spegg, C., Goldbloom, D.S., Kennedy, S.  (1995).  
Bulimia nervosa in a Canadian community sample:  Prevalence and comparison 
of subgroups.  American Journal of Psychiatry, 152, 1052-1058. 

Garner, D.M., Rockert, W., Davis, R., Garner, M.V., Olmsted, M.P., & Eagle, M. (1993).  
Comparison of cognitive-behavioral and supportive-expressive therapy for 
bulimia nervosa.  American Journal of Psychiatry, 150, 37-46. 

Garrow, J.S., & Webster, J. (1985).  Quetlet’s index (W/H2) as a measure of fatness.  
International Journal of Obesity, 9, 147-153. 

Ghaderi, A., & Andersson, G. (1999).  Meta-analysis of CBT for bulimia nervosa: 
Investigating the effects using DSM-III-R and DSM-IV criteria.  Scandinavian 
Journal of Behaviour Therapy, 28, 79-87. 

Ghaderi, A., & Scott, B. (2003).  Pure and guided self-help for full and subthreshold 
bulimia nervosa and binge eating disorder.  British Journal of Clinical 
Psychology, 42, 257-269. 

Goodrick, G. K., Poston, W. S., Kimball, K. T., Reeves, R. S., & Foreyt, J. P. (1998). 
Nondieting versus dieting treatments for overweight binge-eating women. Journal 
of Consulting and Clinical Psychology, 66, 363-368. 

Goran, M.I., Driscoll, P., Johnson, R., Nagy, T.R., & Hunger, G. (1996).  Cross-
calibration of body-composition techniques against dual-energy X-ray 
absorptiometry in young children.  The American Journal of Clinical Nutrition, 
63, 299-305.  

Gotlib, I.H., Lewinsohn, P.M. & Seeley, J.R. (1998).  Consequences of depression during 
adolescence:  Marital status and marital functioning in early adulthood.  Journal 
of Abnormal Psychology, 107, 686-690. 

Gray, J.J., & Hoage, C.M. (1990).  Bulimia nervosa:  Group behavior therapy with 
exposure plus response prevention.  Psychological Reports, 66, 667-674. 

Hawkins, R.C. II, & Clement, P.F. (1984).  Binge eating: Measurement problems and a 
conceptual model.  In R.C. Hawkins, W.J. Fremouw, & P.F. Clement (Eds.) The 
binge purge syndrome: Diagnosis, treatment, and research.  New York: Springer. 

Heatherton, T.F., & Baumeister, R.F. (1991).  Binge eating as escape from self-
awareness.  Psychological Bulletin, 110, 86-108.  

Heatherton, T.F., & Polivy, J.  (1992).  Chronic dieting and eating disorders:  A spiral 



 
 
 
 

104

model.  In J.H.  Crowther, D.L.  Tennenbaum, S.E.  Hobfold, & M.A.  Parris 
(Eds.), The etiology of bulimia nervosa:  The individual and familial context (pp.  
133-155).  Washington, DC:  Hemisphere. 

Hennessy, M., Bolan, G., Hoxworth, T., Iatesta, M., Rhodes, F. & Zenilman, J.M. (1999).  
Using growth curves to determine the timing of booster sessions.  Structural 
Equation Modeling, 6, 322-342.   

Herman, C.P., & Polivy, J. (1990).  From dietary restraint to binge eating: Attaching 
causes to effects.  Appetite, 14, 123. 

Herzog, D.B., Hopkins, J., & Burns, C.D. (1993). A follow-up study of 33 subdiagnostic 
eating disordered women. International Journal of Eating Disorders, 14, 261-
267. 

Herzog, D.B., Keller, M.B., & Lavori, P.W.  (1988).  Outcome in anorexia nervosa and 
bulimia nervosa: A review of the literature.  Journal of Nervous and Mental 
Disease, 176, 131-143. 

Hill, A.J., Draper, E., & Stack, J. (1994).  A weight on children’s minds: Body shape 
dissatisfaction at 9-years old.  International Journal of Obesity, 18, 383-389. 

Hoek, H.W., & van Hoeken, D. (2003).  Review of the prevalence and incidence of 
eating disorders.  International Journal of Eating Disorders, 34, 383-396. 

Hohlstein, L.A., Smith, G.T., & Atlas, J.G. (1998).  An application of expectancy theory 
to eating disorders:  Development and validation of measures of eating and 
dieting expectancies.  Psychological Assessment, 10, 49-58. 

Hsu, L.K.G. (1990).  Eating Disorders.  New York:  Guilford Press. 

Hsu, L.K.G., Holben, B., & West, S. (1992).  Nutritional counseling in bulimia nervosa.  
International Journal of Eating Disorders, 11, 55-62. 

Jacobson, N.S., & Truax, P. (1991).  Clinical significance:  A statistical approach to 
defining meaningful change in psychotherapy research.  Journal of Consulting 
and Clinical Psychology, 59, 12-19. 

Jansen, A. (1996). How restrained eaters perceive the amount they eat. British Journal of 
Clinical Psychology, 35, 381-392. 

Jeffery, R.W., Drewnowski, A., Epstein, L.H., Stunkard, A.J., Wilson, G.T., & Wing, 
R.R., et al. (2000).  Long-term maintenance of weight loss:  Current status.  
Health Psychology, 19, 5-16. 



 
 
 
 

105

Johnson, J.G., Spitzer, R.L., & Williams, J.B.W. (2001).  Health problems, impairment 
and illness associated with bulimia nervosa and binge eating disorder among 
primary care and obstetric gynaecology patients.  Psychological Medicine, 31, 
1455-1466. 

Johnson, W.G., Tsoh, J.Y., Varnado, P.J.  (1996).  Eating disorders: Efficacy of 
pharmacological and psychological interventions.  Clinical Psychology Review, 
16, 457-478. 

Kazdin, A. E., & Weisz, J. (1998). Identifying and developing empirically supported 
child and adolescent treatments.  Journal of Consulting and Clinical Psychology, 
66, 19-36. 

Keel, P.K., Mitchell, J.E., Davis, T.L., & Crow, S.J. (2002).  Long-term impact of 
treatment in women diagnosed with bulimia nervosa.  International Journal of 
Eating Disorders, 31, 151-158. 

Keesey, R. (1980).  A set-point analysis of the regulation of body weight.  In A.J. 
Stunkard (Ed.), Obesity (pp. 144-165).  Philadelphia:  Saunders. 

Killen, J.D., Taylor, C.B., Hayward, C., Haydel, K.F., Wilson, D.M., Hammer, L., et al. 
(1996).  Weight concerns influence the development of eating disorders:  A 4-
year prospective study.  Journal of Consulting and Clinical Psychology, 64, 936-
940. 

Killen, J.D., Taylor, C.B., Hayward, C., Wilson, D., Haydel, K., Hammer, L, et al. 
(1994).  Pursuit of thinness and onset of eating disorder symptoms in a 
community sample of adolescent girls:  A three-year prospective analysis.  
International Journal of Eating Disorders, 16, 227-238. 

Kirkley, B.G., Burge, J.C., & Ammerman, A. (1988).  Dietary restraint, binge eating, and 
dietary behavior patterns.  International Journal of Eating Disorders, 7, 771-778. 

Klem, M.L., Wing, R.R., Simkin-Silverman, L., & Kuller, L.H.  (1997).  The 
psychological consequences of weight gain prevention in healthy, premenopausal 
women.  International Journal of Eating Disorders, 21, 167-174. 

Klesges, R.C., Isbell, T.R., & Klesges, L.M. (1992).  Relationship between dietary 
restraint, energy intake, physical activity, and body weight:  A prospective 
analysis.  Journal of Abnormal Psychology, 101, 668-674. 

Klesges, R.C., Klem, M., & Bene, C. (1989).  Effects of dietary restraint, obesity, and 
gender on holiday eating behavior and weight gain.  Journal of Abnormal 
Psychology, 98, 499-503. 



 
 
 
 

106

Knauss, M.R., Jeffrey, D.B., Knauss, C.S., & Harowski, K. (1983).  Therapeutic contact 
and individual differences in a comprehensive weight loss program.  Behavior 
Therapist, 6, 124-128. 

Kraemer, H.C., Berkowitz, R.I, & Hammer, L.D. (1990).  Methodological difficulties in 
studies of obesity I:  Measurement issues.  Annals of Behavioral Medicine, 12, 
112-118. 

Kramer, F.M., Jeffery, R.W., Forster, J.L, & Snell, M.K. (1989).  Long-term follow-up of 
behavioral treatment for obesity:  Patterns of weight regain among men and 
women.  International Journal of Obesity, 13, 123-136. 

Kristal, A.R., Shattuck, A.L., & Patterson, R.E. (1999). Differences in fat-related dietary 
patterns between black, Hispanic, and white women: Results from the Women’s 
Health Trial Feasibility Study in Minority Populations. Public Health Nutrition, 2, 
253-262. 

Laessle, R.G., Beumont, P., Butow, W., Lennerts, M., O’Connor, K.M., Pirke, K.M., 
Touyz, S.W., & Waadt, S. (1991).  A comparison of nutritional management with 
stress management in the treatment of bulimia nervosa.  British Journal of 
Psychiatry, 159, 250-261. 

Laessle, R.G., Tuschl, R.J., Kotthaus, B.C., & Pirke, K.M. (1989).  A comparison of the 
validity of three scales for the assessment of dietary restraint.  Journal of 
Abnormal Psychology, 98, 504-507. 

Latner, J.D. & Wilson, G.T. (2000).  Cognitive-behavioral therapy and nutritional 
counseling in the treatment of bulimia nervosa and binge eating.  Eating 
Behaviors, 1, 3-21. 

Leitenberg, H., Rosen, J.C., Gross, J., Nudelman, S., & Vara, L.S. (1988).  Exposure plus 
response-prevention treatment of bulimia nervosa.  Journal of Consulting and 
Clinical Psychology, 56, 535-541. 

Lester, R., & Petrie, T.A. (1998).  Prevalence of disordered eating behaviors and bulimia 
nervosa in a sample of Mexican American female college students.  Journal of 
Multicultural Counseling and Development, 26, 157-165. 

Lewinsohn, P.M., Striegel-Moore, R.H., & Seeley, J.R. (2000).  Epidemiology and 
natural course of eating disorders in young women from adolescence to young 
adulthood.  Journal of the American Academy of Child and Adolescent 
Psychiatry, 39, 1284-1292. 

Lichtman, S.W., Pisarska, K., Berman, E.R., Pestone, M., Dowling, H., Offenbacher, 
E., et al., (1992).  Discrepancy between self-reported and actual caloric intake and 



 
 
 
 

107

exercise in obese subjects.  New England Journal of Medicine, 327, 1893-1898. 

Lingswiler, V.M., Crowther, J.H., & Stephens, M.A.P. (1989).  Affective and cognitive 
antecedents to eating episodes in bulimia and binge eating.  International Journal 
of Eating Disorders, 8, 533-539. 

Livingstone, M.B., Prentice, A.M., & Strain, J.J. (1990).  Accuracy of weighed dietary 
records in studies of diet and health.  British Medical Journal, 300, 708-712. 

Loro, A.D., & Orleans, C.S. (1981).  Binge eating in obesity:  Preliminary findings and 
guidelines for behavioral analysis and treatment.  Addictive Behaviors, 6, 155-
166. 

Lowe, M (1993). The effects of dieting on eating behavior: A three-factor model.  
Psychological Bulletin, 114, 100-121. 

Lowe, M.R. (1992).  Staying on versus going off a diet:  Effects on eating in normal 
weight and overweight individuals.  International Journal of Eating Disorders, 4, 
417-424. 

Lowe, M.R. (1994).  Putting restrained and unrestrained nondieters on short-term diets:  
Effects on eating.  Addictive Behaviors, 19, 349-356. 

Lowe, M.R., Foster, G.D., Kerzhnerman, I., Swain, R.M., & Wadden, T.A. (2001).  
Restrictive dieting vs. “undieting:”  Effects on eating regulation in obese clinic 
attenders.  Addictive Behaviors, 26, 253-266. 

McCrady, B.S., Epstein, E.E., & Kahler, C.W. (2004).  Alcoholics Anonymous and 
Relapse Prevention as Maintenance Strategies After Conjoint Behavioral Alcohol 
Treatment for Men: 18-Month Outcomes.  Journal of Consulting & Clinical 
Psychology, 72, 870-878. 

Maffeis, C., Talamini, G. & Tato, L. (1998). Influence of diet, physical activity, and 
parents' obesity on children's adiposity: A four-year longitudinal study. 
International Journal of Obesity, 22, 758-764. 

Maranon, I., Echeburua, E., & Grijalvo, J. (2004).  Prevalence of personality disorders in 
patients with eating disorders:  A pilot study using the IPDE.  European Eating 
Disorders Review, 12, 217-222. 

Marcus, M.D.  (1993).  Binge eating in obesity, pp.  77-96.  In C.G.  Fairburn & G.T.  
Wilson (Eds.)  Binge eating:  Nature, assessment, and treatment.  Guilford:  New 
York. 

Minneker-Hügel, E., Unland, H., & Buchkremer, G. (1992).  Behavioral relapse 



 
 
 
 

108

prevention strategies in smoking cessation.  International Journal of the 
Addictions, 27, 627-634.  

Mitchell, J.E., Hatsukami, D., Pyle, R.L., & Eckert, E.D.  (1986).  The bulimia syndrome:  
Course of the illness and associated problems.  Comprehensive Psychiatry, 27, 
165-179.   

Mokdad, A.H., Serdula, M.K., Dietz, W.H., Bowman, B.A., Marks, J.S., & Kaplan, J.P. 
(1999).  The spread of the obesity epidemic in the United States, 1991-1998.  
Journal of the American Medical Association, 282, 1519-1522. 

Mulholland, A.M., & Mintz, L.B. (2001).  Prevalence of eating disorders among African 
American women.  Journal of Counseling Psychology, 48, 111-116. 

Neumark-Sztainer, D., Jeffery, R.W., & French, S.A. (1997).  Self-reported dieting: 
Show should we ask? What does it mean? Associations between dieting and 
reported energy intake.  International Journal of Eating Disorders, 22, 437-449. 

Nisbett, R.E. (1972).  Hunger, obesity, and the ventromedial hypothalamus.  
Psychological Review, 79, 433-453. 

O’Connor, M., Touyz, S., & Beumont, P. (1988).  Nutritional management and dietary 
counseling in bulimia nervosa: some preliminary observations.  International 
Journal of Eating Disorders, 7, 657-662. 

Olmsted, M.P., Kaplan, A.S., Rockert, W., & Jacobson, M. (1996).  Rapid responders to 
intensive treatment of bulimia nervosa.  International Journal of Eating 
Disorders, 19, 279-285. 

Parloff, M.B. (1986). Placebo controls in psychotherapy research: A sine qua non or a 
placebo for research problems?  Journal of Consulting and Clinical Psychology, 
54, 79-87. 

Perri, M.G., Nezu, A.M., Patti, E.M., & McCann, K.L. (1989).  Effect of length of 
treatment on weight loss.  Journal of Consulting and Clinical Psychology, 57, 
450-452. 

Pietrobelli, A., Faith, M., Allison, D., Gallagher, D., Chiumello, G. & Heymsfield, S. 
(1998).  Body mass index as a measure of adiposity among children and 
adolescents:  A validation study.  Journal of Pediatrics, 132, 204-210. 

Polivy, J., & Herman, C.P.  (1985).  Dieting and binging:  A causal analysis.  American 
Psychologist, 40, 193-204. 

Polivy, J., & Herman, C.P. (1993).  Etiology of binge eating: Psychological mechanisms.  



 
 
 
 

109

In C.G. Fairburn, & G.T. Wilson (Eds.).  Binge eating: Nature, assessment, and 
treatment.  Guilford:  New York.  

Polivy, J., Herman, C.P, & McFarlane, T. (1994).  Effects of anxiety on eating: Does 
palatability moderate distress-induced overeating in dieters?  Journal of Abnormal 
Psychology, 103, 505-510. 

Prentice, A.M. (1988).  Stable isotopic methods for measuring energy expenditure:  
Application of the double-labelled-water (2H2(18)O) method in free-living adults.  
Proceeding of the Nutritional Society, 47, 259-268. 

Prentice, A.M., Black, A.E., Coward, W.A., Davies, H.L., Goldberg, G.R., Murgatroyd, 
P. et al., (1986).  High levels of energy expenditure in obese women.  British 
Medical Journal, 292, 983-987. 

Presnell, K., & Stice, E. (2003).  An experimental test of the effect of weight-loss dieting 
on bulimic pathology:  Tipping the scales in a different direction.  Journal of 
Abnormal Psychology, 112, 166-170. 

Pyle, R.L., Mitchell, J.E., & Eckert, E.D.  (1981).  Bulimia: A report of 34 cases.  Journal 
of Clinical Psychiatry, 42, 60-64. 

Rand, C.S., & Kuldau, J.M.  (1992).  Epidemiology of bulimia and symptoms in a 
general population:  Sex, age, race, and socioeconomic status.  International 
Journal of Eating Disorders, 11, 37-44. 

Raymond, N.C., de Zwann, M., Mitchell, J.E., Ackard, D., & Thuras, P. (2002).  Effect of 
a very low calorie diet on the diagnostic category of individuals with binge eating 
disorder.  International Journal of Eating Disorders, 31, 49-56. 

Reeves, R.S., McPherson, R.S., Nichaman, M.Z., Harrist, R.B., Foreyt, J.P., & Goodrick, 
G.K. (2001).  Nutrient intake of obese female binge eaters.  Journal of the 
American Dietetic Association, 101, 209-215. 

Retinger, H., Bornstein, P. H., Bugge, L. D., Carmody, T. P. & Zohn, C. (1977). 
Utilization of adverse rapid smoking in groups: Efficacy of treatment and 
maintenance procedures. Journal of Consulting and Clinical Psychology, 45, 245-
249. 

Rizvi, S.L., Peterson, C.B., Crow, S.J., Agras, W.S. (2000).  Test-retest reliability of the 
Eating Disorder Examination.  International Journal of Eating Disorders, 28, 
311-316. 

Robinson, T. N., Hammer, L. D., Killen, J. D., Kraemer, H. C., Wilson, D. M., Hayward, 
C. & Taylor, C. B. (1993). Does television viewing increase obesity and reduce 



 
 
 
 

110

physical activity? Cross-sectional and longitudinal analyses among adolescent 
girls. Pediatrics, 91, 273-280. 

Rosen, J.C. & Leitenberg, H. (1982).  Bulimia nervosa:  Treatment with exposure and 
response prevention.  Behavior Therapy, 13, 117-124. 

Rossiter, E.M., Agras, W.S., Telch, C.F., & Schneider, J.A. (1993).  Cluster B personality 
disorder characteristics predict outcome in the treatment of bulimia nervosa.  
International Journal of Eating Disorders, 13, 349-358. 

Roth, A. & Fonagy, P. (2005).  What works for whom:  A critical review of 
psychotherapy research (2nd Ed.).  New York:  Guilford Press. 

Ruderman, A.J. (1986).  Dietary restraint: A theoretical and empirical review.  
Psychological Bulletin, 99, 247-262. 

Ruderman, A.J., Belzer, L.J., & Halpern, A. (1985).  Restraint, anticipated consumption, 
and overeating.  Journal of Abnormal Psychology, 94, 547-555. 

Russell, G.F.M. (1979).  Bulimia nervosa:  An ominous variant of anorexia nervosa.  
Psychological Medicine, 9, 429-448. 

Ryan, S.A., Millstein, S.G., Greene, B., & Irwin, C.E. (1996).  Utilization of ambulatory 
health services by urban adolescents.  Journal of Adolescent Health, 18, 192-202.  

Safer, D.L., Telch, C.F., & Agras, W.S. (2001).  Dialectical behavior therapy for bulimia 
nervosa.  American Journal of Psychiatry, 158, 632-634. 

Schoeller, D.A., Ravussin, E., Schutz, Y., Acheson, K.J., Baertschi, P., & Jequier, E. 
(1986).  Energy expenditure by doubly labeled water:  Validation in humans and 
proposed calculation.  American Journal of Physiology, 250, R823-830. 

Schupak-Neuberg, E., & Nemeroff, C. (1993).  Disturbances in identity and self-
regulation in bulimia nervosa:  Implications for a metaphorical perspective of 
“body as self.”  International Journal of Eating Disorders, 13, 335-347. 

Shafer, J.L., & Graham, J.W. (2002).  Missing data:  Our view of the state of the art.  
Psychological Methods, 7, 147-177. 

Shaw, H., Ramirez, L., Trost, A., Randall, P., & Stice, E. (2004).  Body Image and Eating 
Disturbances Across Ethnic Groups: More Similarities Than Differences.  
Psychology of Addictive Behaviors, 18, 12-18. 

Simkin-Silverman, L.R., Wing, R.R., Plantinga, P., Matthews, K.A., & Kuller, L.H. 
(1998).  Lifetime weight cycling and psychological health in normal-weight and 



 
 
 
 

111

overweight women.  International Journal of Eating Disorders, 24, 175-183. 

Steinberg, S., Tobin, D., & Johnson, C. (1990).  The role of bulimic behaviors in affect 
regulation:  Different functions for different patient subgroups?  International 
Journal of Eating Disorders, 9, 51-55. 

Stice, E. (1994).  Review of the evidence for a sociocultural model of bulimia nervosa 
and an exploration of the mechanisms of action.  Clinical Psychology Review, 14, 
633-661. 

Stice, E. (2001).  A prospective test of the dual-pathway model of bulimic pathology:  
Mediating effects of dieting and negative affect.  Journal of Abnormal 
Psychology, 110, 124-135. 

Stice, E. (2002).  Risk and maintenance factors for eating pathology:  A meta-analytic 
review.  Psychological Bulletin, 128, 825-848. 

Stice, E., & Agras, W.S.  (1998).  Predicting onset and cessation of bulimic behaviors 
during adolescence:  A longitudinal grouping analyses.  Behavior Therapy, 29, 
257-276. 

Stice, E., Burton, E. & Shaw, H. (2004).  Prospective relations between bulimic 
pathology, depression, and substance abuse:  Unpacking comorbidity in 
adolescent girls.  Journal of Consulting and Clinical Psychology, 72, 62-71. 

Stice, E., Cameron, R., Killen, J.D., Hayward, C., & Taylor, C.B. (1999). Naturalistic 
weight reduction efforts prospectively predict growth in relative weight and onset 
of obesity among female adolescents. Journal of Consulting and Clinical 
Psychology, 67, 967-974. 

Stice, E., Fisher, M., & Lowe, M.R. (2004).  Are Dietary Restraint Scales Valid Measures 
of Dietary Restriction?  Unobtrusive Observational Data Suggest Not.  
Psychological Assessment 16, 51-59. 

Stice, E., Fisher, M., & Martinez, E. (2004).  Eating Disorder Diagnostic Scale: 
Additional Evidence of Reliability and Validity.  Psychological Assessment, 16, 
60-71. 

Stice, E., Killen, J.D., Hayward, C., & Taylor, C.B.  (1998).  Age of onset for binge 
eating and purging during late adolescence:  A four-year survival analysis.  
Journal of Abnormal Psychology, 107, 671-675. 

Stice, E., Ozer, S., & Kees M. (1997).  Relation of dietary restraint to bulimic 
symptomatology:  The effects of the criterion confounding of the restraint scale.  
Behavior Research and Therapy, 35, 145-152. 



 
 
 
 

112

Stice, E., Presnell, K., Groesz, L., & Shaw, H. (in press).  Effects of a weight 
maintenance diet on bulimic symptoms:  An experimental test of the dietary 
restraint theory.  Health Psychology. 

Stice, E., Presnell, K., Shaw, H. & Rhode, P. (2005).  Psychological and Behavioral Risk 
Factors for Obesity Onset in Adolescent Girls: A Prospective Study.  Journal of 
Consulting and Clinical Psychology, 73, 195-202. 

Stice, E., Presnell, K., & Spangler, D.  (2002).  Risk factors for binge eating onset in 
adolescent girls: A 2-year prospective investigation.  Health Psychology, 21, 131-
138. 

Stice, E., & Ragan, J. (2002). A controlled evaluation of an eating disturbance 
psychoeducational intervention.  International Journal of Eating Disorders, 31, 
159-171. 

Stice, E., Shaw, H., Burton, E., & Wade, E. (under review).  Dissonance and healthy 
weight eating disorder prevention programs:  A randomized efficacy trial. 

Stice, E., Ziemba, C., Margolis, J., & Flick, P. (1996).  The dual pathway model 
differentiates bulimics, subclinical bulimics, and controls:  Testing the continuity 
hypothesis.  Behavior Therapy, 27, 531-549. 

Striegel-Moore, R.H., Silberstein, L.R., & Rodin, J.  (1986).  Toward an understanding of 
risk factors for bulimia.  American Psychologist, 41, 246-263. 

Stunkard, A.  J., & Messick, S.  (1985).  The Three Factor Eating Questionnaire to 
measure dietary restraint, disinhibition, and hunger.  Journal of Psychosomatic 
Research, 29, 71-83. 

Sullivan, P.F., Bulik, C.M., & Kendler, K.S. (1998). The epidemiology and classification 
of bulimia nervosa.  Psychological Medicine, 28, 599-610. 

Sundgot-Borgen, J., Rosenvinge, J.H., Bahr, R., & Schneider, L.S. (2002).  The effect of 
exercise, cognitive therapy, and nutritional counseling in treating bulimia nervosa.  
Medicine and Science in Sports and Exercise, 34, 190-195.  

Telch, C.F., & Agras, W.S.  (1993).  The effects of a very low calorie diet on binge 
eating.  Behavior Therapy, 24, 177-193. 

Telch, C.F., & Agras, W.S. (1996). The effects of short-term food deprivation on caloric 
intake in eating-disordered subjects.  Appetite, 26, 221-234. 

Thompson, J. K., Heinberg, L. J., Altabe, M. N., & Tantleff-Dunn, S. (1999). Exacting 
beauty: Theory, assessment and treatment of body image disturbance. 



 
 
 
 

113

Washington DC: American Psychological Association. 

Thackwray, D.E., Smith, M.C., Bodfish, J.W. & Meyers, A.W. (1993).  A comparison of 
behavioral and cognitive-behavioral interventions for bulimia nervosa.  Journal of 
Consulting and Clinical Psychology, 61, 639-645. 

Timmerman, G.M. (1999).  Using self-care strategies to make lifestyle changes.  Journal 
of Holistic Nursing, 17, 169-183. 

U.S. Bureau of the Census (2000).  City and County Book:  Statistical Abstract of the 
United States.  Washington, DC, US Government Printing Office. 

van Hanswijck de Jonge, P., van Furth, E.F., Lacey, J.H, & Waller, G. (2003).  The 
prevalence of DSM-IV personality pathology among individuals with bulimia 
nervosa, binge eating disorder and obesity.  Psychological Medicine, 33, 1311-
1317. 

van Strien, T., Cleven, A., & Schippers, G. (2000). Restraint, tendency toward 
overeating, and ice cream consuption. International Journal of Eating Disorders, 
28, 333-338. 

van Strein, T., Frijters, J.E., Bergers, G.P., & Defares, P.B. (1986).  The Dutch Eating 
Behavior Questionnaire (DEBQ) for assessment of restrained, emotional, and 
external eating behavior.  International Journal of Eating Disorders, 5, 295-315. 

van Strien, T., Frijters, J.E., van Staveren, W.A., Defares, P.B., & Deurenberg, P.  (1986).  
The predictive validity of the Dutch Restrained Eating Scale.  International 
Journal of Eating Disorders, 5, 747-755. 

Vogeltanz-Holm, N.D., Wonderlich, S.A., Lewis, B.A., Wilsnack, S.C., Harris, T.R., 
Wilsnack, R.W., & Kristjanson, A.F. (2000).  Longitudinal predictors of binge 
eating, intense dieting, and weight concerns in a national sample of women.  
Behavior Therapy, 31, 221-235. 

Vogler, R.E., Lunde, S.E., & Johnson, G.R. (1970).  Electrical aversion conditioning with 
chronic alcoholics.  Journal of Consulting & Clinical Psychology, 34, 302-307. 

Wadden, T.A., Foster, G.D., Letizia, K.A., & Stunkard, A.T. (1992).  A multicenter 
evaluation of a proprietary weight reduction program for the treatment of marked 
obesity.  Archives of Internal Medicine, 152, 961-966. 

Wardle, J. (1980).  Dietary restraint and binge eating.  Behavior Analysis and 
Modification, 4, 201-209. 

Wardle, J., & Beales, S. (1987). Restraint and food intake: An experimental study of 



 
 
 
 

114

eating patterns in the laboratory and in normal life. Behaviour Research and 
Therapy, 25, 179-185.  

Wardle, J., & Beales, S.  (1988).  Control and loss of control over eating: An 
experimental investigation.  Journal of Abnormal Psychology, 97, 34-40. 

Watson, D., & Clark, L.A.  (1992).  Affect separable and inseparable:  On the 
hierarchical arrangement of the negative affects.  Journal of Personality and 
Social Psychology, 62, 489-505. 

Weissman, M.M., & Bothwell, S. (1976). Assessment of social adjustment by patient 
self-report.  Archives of General Psychiatry, 33, 1111-1115. 

Weissman, M.M., Prusoff, B.A., Thompson, W.D., Harding, P.S., & Myers, J.K. (1978). 
Social adjustment by self-report in a community sample and in psychiatric 
outpatients.  Journal of Nervous and Mental Disorders, 166, 317-326. 

Westenhoefer, J. (1991).  Dietary restraint and disinhibition:  Is restraint a homogeneous 
construct?  Appetite, 16, 45-55. 

Westenhoefer, J., Stunkard, A.J., & Pudel, V. (1999). Validation of the flexible and rigid 
control dimensions of dietary restraint.  International Journal of Eating 
Disorders, 26, 53-64. 

Whitaker, A., Johnson, J., Shaffer, D., Rapoport, J.L., Kalikow, K., Walsh, B.T., Davies, 
M., Braiman, S., & Dolinsky, A. (1990).  Uncommon troubles in young people:  
Prevalence estimates of selected psychiatric disorders in a nonreferred adolescent 
population.  Archives of General Psychiatry, 47, 487-496. 

Wilfley, D.E., Agras, W.S., Telch, C.F., Rossiter, E.M., Schneider, J.A., Cole, A.G., 
Sifford, L. & Raeburn, S.D. (1993).  Group Cognitive-Behavioral Therapy and 
Group Interpersonal Psychotherapy for the Nonpurging Bulimic Individual: A 
Controlled Comparison.  Journal of Consulting and Clinical Psychology, 61, 296-
305. 

Willard, S.G., Anding, R.H., & Winstead, D.K. (1983).  Nutritional counseling as an 
adjunct to psychotherapy in bulimia treatment.  Psychosomatics, 24, 545-551. 

Williamson, D.A., Anderson, D.A., Jackman, L.P., & Jackson, S.R. (1995).  Assessment 
of eating disordered thoughts, feelings, and behaviors.  In D.B. Allison (Ed.)  
Handbook of assessment methods for eating behaviors and weight related 
problems:  Measures, theory and research (pp. 347-386).  Thousand Oaks, CA:  
Sage. 

Williamson, D.A., Gleaves, D.H., & Savin, S.S. (1992). Empirical classification of eating 



 
 
 
 

115

disorder not otherwise specified: Support for DSM-IV changes.  Journal of 
Psychopathology and Behavioral Assessment, 14, 201-216. 

Williamson, D.A., Serdula, M.K., Anda, K.F., Levy, A. & Byers, T. (1992).  Weight loss 
attempts in adults:  Goals, duration, and rate of weight loss.  American Journal of 
Public Health, 82, 1251-1257. 

Wilson, G.T. (1999).  Rapid Response to Cognitive Behavior Therapy.  Clinical 
Psychology:  Science and Practice, 6, 289-292. 

Wilson, G.T., Eldredge, K.L., Smith, D., & Niles, B. (1991).  Cognitive-behavioral 
treatment with and without response prevention for bulimia.  Behavior Research 
and Therapy, 29, 575-583.  

Wilson, G.T. & Fairburn, C.G. (1993).  Cognitive treatments for eating disorders.  
Journal of Consulting and Clinical Psychology, 61, 261-269.  

Wilson G.T., & Fairburn, C.G. (1998).  Treatment of eating disorders.  In P.E. Nathan & 
J.M. Gorman (Eds.), Treatments that work (pp. 501-530).  New York:  Oxford 
University Press. 

Wilson, G.T., Fairburn, C.G., Agras, W.S., Walsh, B.T., & Kraemer, H. (2002).  
Cognitive-behavioral therapy for bulimia nervosa:  Time course and mechanisms 
of change.  Journal of Consulting and Clinical Psychology, 70, 267-274. 

Wilson, G.T., Heffernan, K., & Black, C.M. (1996).  Eating disorders.  In E.J. Mash & 
R.A. Barkley (Eds.), Child Psychopathology (pp. 541-571).  New York: Guilford. 

Wilson, G.T., Loeb, K.L., Walsh, B.T., Labouvie, E., Petkova, E., Liu, X., & Waternaux, 
C. (1999).  Psychological vs. pharmacological treatments of bulimia nervosa:  
Predictors and processes of change.  Journal of Consulting and Clinical 
Psychology, 67, 451-459. 

Wilson, G.T., Rossiter, E., Kleifield, E., & Lindholm, L. (1986).  Cognitive-behavioral 
treatment of bulimia nervosa:  A controlled evaluation.  Behaviour Research and 
Therapy, 24, 277-288. 

Wiser, S., & Telch, C.F. (1999).  Dialectical behavior therapy for binge-eating disorder.  
Journal of Clinical Psychology, 55, 755-768. 

Yanovski, S.Z., & Sebring, N.G.  (1994).  Recorded food intake of obese women with 
binge eating disorder before and after weight loss.  International Journal of 
Eating Disorders, 15, 135-150. 

 



 
 
 
 

116

 
 
 
 

Vita 

Emily Weisner Burton, born Emily Mary Hoffman in Madison, Wisconsin on 

September 18, 1977, is the daughter of Mary Denise Hoffman and Dennis Harold 

Hoffman.  After completing her work at West High School, Waukesha, Wisconsin, in 

1996, she entered the University of Wisconsin in Madison.  She completed her Bachelor 

of Science degree at the University of Wisconsin in May, 2000, and in September, 2000, 

she entered The Graduate School at the University of Texas.  She was awarded a master’s 

degree in psychology in December, 2002 and was admitted to Ph.D. candidacy in clinical 

psychology in November, 2003.  She married Tarn Weisner Burton in Austin, Texas in 

May 2004.   

 

 
Permanent address: 1221 Summit Ave SW, Roanoke, VA 24015 

This thesis was typed by the author. 
 

 
 


